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Abstract

Imitating land use is dangerous for the biosphere, increases natural and anthropogenic
uncertainty of geospheres and climate. Pedosphere is experiencing the negative impact of farming,
which causes soil degradation.

To optimize the dispersion system of pedosphere, increase the biological capacity and
productivity is prompted the scientific and technical branch Biogeosystem Technique.

Is considered one of the technical solutions of the biogeosystem technique — milling device
for subsurface soil treatment, which allows to synthesize into soil the disperse system from the
material of illuvial and transition horizons. The penetration capacity of the soil increases.
Aggregate composition of the soil after treatment consist of 1-3 mm fraction, which in the long-
term action of reclamation formed valuable soil structure. Soil freely accepts any precipitation.
Reactions in the soil absorption complex accelerates. Readily soluble salts leached.

40 years after the milling soil reclamation an amount of humus in the layer 20-40 ¢m reaches
3.3%, in the layer 20-40 cm 2.4 %, no signs of eluvial-illuvial pedogenesis. Increase of the crop
yields is up to 25-40 % to the level of standard technology of soil improvement for the entire period
of observation. Return on standard technology agronomy 22.4, reclamation standard technology
22.9, technology of subsurface soil milling 57.1 %. The new transcendental quality of pedosphere is
synthesized, the new vector is obtained of controlled biosphere evolution, A long-term increase is
achieved of the soil biological productivity. The long-term horizon is proposed of strategic planning
in the biosphere.

Keywords: Biosphere; biogeosystem technique; milling subsoil processing; controlled
evolution of pedosphere.

BBeaenue

AKXTyaJsieH 3ampoc Ha HOBBIM BEKTOP pa3BUTHA uyesioBeuecTBa B 6uocdepe [1]. IIpeogonenue
KoHGMKTa Onocdeppl W UeJOBEUECTBA JIO/DKHO OBITH JIEHTMOTHBOM MHPOBOH CTpaTeruu
BHeZIpeHUs S3HeproddeKTUBHBIX, pecypcocOeperaronux U 9K0JI0rudecky 6e30macHbIX (3eIeHbIX)
TEXHOJIOTUH W TPOU3BOACTB. CBOIO JESATENIHHOCTh B OHUOCheEpe YeT0BEYECTBO OIPENETII0 KaK
«IIPUPOJIOTIOIB30BaHUE». YHUKAIBbHOE BemectBO Kocmoca otBezieHo Muposganuem oburaresasim
3eMJI B MUKPOCKOIIMYECKOM KOJIYecTBe. [IpHposHbIE HKOCHCTEMBI YK€ Ceiuac HCTOIIEHbI Ha
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60%, BO3MOXKHOCTb HUX €CTECTBEHHOW pereHepanuu IO COMHEeHHeM [2]. 3aMeHUTh B3TO
YHUKaJIbHOE BEIeCTBO Oy/IeT HeUeM.

PaazBuTHe uesioBeuecTBa IPOJOJIKAeTcs Ha 6ase ycTapeBIleld He UMEIOIIEH MepCIeKTUBbI
WHAYCTPUAIBHON  TEXHOJIOTUYECKOH IUIaT(GOPMBI IMPHUPOAONIOJb30BAaHUS — (PAKTUUECKH,
YHUYTOKEHUH 3eMJId 0c000 HM30IIPEeHHBIMU criocobaMu. M3 3TOro cjiefyroT MHOTOUYHCJIEHHBIE
po0JIeMbl, BIIOTD 10 U3MEHEeHUs Kiaumara [3-7].

ITapagurmMa HHAYCTPHAIBHOTO PAa3BUTHA BBICTPOEHA HA HMUTAIIMIO OTAEJIbHBIX CBOMCTB
reocep, IPUPOAHBLIX IIPOLIECCOB B TEXHOJIOTHSX IIOJYYEHUSA IIPOJOBOJLCTBHA M CHIPhA M3
pecypcoB 3emutu. Iloayduian paclpoCTpaHEHHE TEXHOJIOTUUECKHUH JETEPMUHUN3M, COIUATLHBIN
JETEPMUHN3M, KOTOPbIE MPUHYKIAIOT UEIOBEUYECTBO COTJIACUTHCA CO CJIOKUBIIUMCSI BEKTOPOM
HAYKU U TEXHUKH, IIPOCTO 00pAIasich ¢ TUM SIBJIEHHEM C OOJIBITIEN, YeM PaHbIIIE OCTOPOKHOCTHIO.
3akoHOATEIbHBIE U HOPMAaTHUBHBIE HHCTPYMEHTHI PETYJIUPOBAHUA IIPUPOJIONIOIH30BAHUA TaKKe
BBICTPOEHBI 10T YCTAPEBIIIYIO ITapaurMy, IIO3TOMY SIBJISAIOTCSA YyTPO30H YeJI0BEYECTBY.

B Mupe cylecTByeT OCTPBIH 3aIlpoc Ha HOBYIO IIapajiirMy pasBUTHS [8], akTyasibHa HOBas
MapagurMbl HPHUPOJOIIOIb30BAHUA — HEINPOTHBOPEUMBOE BCTPAMBAaHUE UYEJIOBEYECTBA U €r0
TeXHOJIOTHH B 6uocdepy [9-13].

Pe3yabTaTsl M 00CyKAEeHUE

buoreocucreMmoTexHuKa

buoreocucreMoTeXHUKA 5TO TpaHCLEHJEHTAJIbHbIE MEXIUCIUIINHAPHBIE CUHTETUYECKHUe
METOZbI, TEXHUYECKHE PpEeIIeHUs W TEXHOJOTUHM YIPABJIEHUA OWOTE€OXHMHUYECKUM ITUKJIOM
BemecTBa reocep B Ta3000pa3HOM, IKUAKOH, TBep/ol (ase. buoreocucreMoTeXHUKA
obecrieynBaeT MO CPABHEHHUIO C €CTECTBEHHBIMH YCJIOBHUAMHU M HW3BECTHBIMH CTAHJAAPTHBIMHU
TEXHOJIOTHAMU 00Jiee BBICOKYI0O HOPMY OSKOJIOTHYECKH YHCTOU OHOJOTUYECKON IPOAYKIINU,
yCTOMUHBOCTh  OuoOchephbl, IOJTOCPOYHYI) DKOHOMHYECKYIO BBITOAY. OJTO  HCKIIOYAET
nporuBocTossHue YesoBeuectBa, Texnosoruu, Bruocdepsl, obecrieunBas 'apmonuio Hoocdepsr,
SKOJIOTUYECKYI0 YHCTOTY Ouocdepbl, pa3BUTHE HAYKOEMKON TEXHUKU, 3€JIEHOH JKOHOMUKU U
NIPUBJIEKATEJIbHOCTD KU3HMU.

BuoreocucreMoTexHHKa OT/INYAETCA OT TEXHOJIOTHN UHYCTPUAIBHOU IJIaAT(GOPMBI TEM, UTO
BMECTO HAKOIUIEHUS HKOJIOTMYECKUX IPOOJEM Ipeasaraer TeXHUYECKHEe U TeXHOJIOTMYECKUe
pellleHus, KOTOpble IT03BOJIAIT HEIIPOTUBOPEUNBO pellaTh IPOU3BOJCTBEHHbIE U 3KOJIOTHYECKHUe
3a71a4u HOOChEPHI B €JUHOM TEXHOJIOTHYECKOM ITMKJIE, IPUUEM C OOJIBIINM ITPOU3BOACTBEHHBIM
pe3yJIbTaTOM U MEHBIINMHU 3aTpaTaMHU. DTO OTPAHUYMBAET OMACHOCTh HCIIOJIb30BAaHUE METOJIOB
COBPEMEHHOTO MTPUPOOIIOIb30BAHMSA, MPOAYIIMPOBAHUSA OTXO/IOB U yIiepba reocdepam, moie3HO
KaK JJjid KpaTKOCPOYHOTO IUIAHUPOBAHUA, TaK M C IO3UIMU JIOJITOCPOYHOTO TOPU30HTA
CTPATETUYECKOTO IMPOTHO3a PAa3BUTHSA, OMOJIOTHYECKOU CTAOMIN3alNH KJIMMAaTa 3eMJTH.

Buoreocucremorexnuka sBisgeTcss pasButHeM ¢uiocopun TtexHuku [14]. Ho dokyc
cMmernaercd ¢ COOCTBEHHO HMUTAIM, OPTaHONPOEKIUN, TPAaHCIE€H/IEHTAIbHBIX TEXHUUECKUX
pellleHUN Ha TpaHCLEH/IEHTAIbHOE YIpaBjieHHe B5BoJonueld reocdepbl B pe3yJbTaTe ee
yIPaBIAeMOr0 KOHTPOJUPYEMOTO AHTPOIIOTEHHOTO BO3MYIEHHsA, TPAHCLEeHJEeHTAJIbHOTO
TEXHUYECKOTO BO3/IeHCTBUA.

JlucnepcHasi cucTeMa IMOYBbI U YCTPOMCTBA /IJIfl €€ MEXaHUYEeCKOM 00padoTKu

JlucriepcHbli Matepuays reocdep TeO0JIOTUYECKOTO U OHUOJIOTHYECKOTO IPOUCXOMKIAEHUS
oOpasyeT MOYBY KaK UCTOYHUK IOJIyYEHHUS JKUBBIX OUOJIOTHYECKUX MTPOAYKTOB — IIPOJOBOJIbCTBHUS
U chbIpbsi. [TOUBEHHBIN ITOKPOB 3eMJIU MPEACTABIIsIET COO0U TPEXMEPHBIH OTKPHITHIA KOHTHHYYM, B
KOTOPOM IIepeceKaroTcs M B3aWMOJIEHCTBYIOT TBepzasi, >KHAKas, razoobpaszHas dasbl IIOYBHI,
Oouosiornyeckre 0O’bEKTHI ITOUBBI.

YupapiieHue AUCIIEPCHON CUCTEMOM IOYBHI JJABHO BOIILIO B chepPy UHTEPECOB ITUBUIN3AIUH,
IIOCKOJIBKY TypOanus, MexaHudeckas oOpabOTKa TIOYBBI II03BOJISIET IIOBBICUTH HOPMY
OMOJIOTHYECKOU MPOYKIINU B Oocdepe — ypoKaliHOCTh BO3/IeJIbIBA€MbIX HA IIOYBE PACTEHUH.

B ocHOBe 00pabOTKM ITOYBHI JIEIKUT UMUTAITMOHHBIN 1O/1X0/1. [Ipy BEIBETPUBAHUY B IPUPOJIE
MaTepuasl IOYBBI IOJABEPraeTcs AVCIEPTUPOBAHUIO MPEUMYIIECTBEHHO C IOBEPXHOCTU, W 3TO
HCTIOJIB3YIOT JIJISI CO3JaHUsI OPYAUH 11 MEXaHNYeCKON 00pabOTKH ITOYBHI, IOBTOPSIOT PBIXJIAIIEE
BO3/IEMICTBHE, OKa3bIBaEMOE HA MOYBY KOPHEM PacCTeHHs, JepeBa, KOIBITOM >KHBOTHOTO. B 3THX
paMKax BBIIOJIHEHO OOJIBIIMHCTBO TEXHUYECKUX PEIeHHH JI0 HaCTOSIMIEr0 BpPEMEHH.
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VIMUTaMOHHBI IyTh YIpaBJIE€HUS KOMIIO3UIMEH IIOYBBI IPUBOAUT K TOMYy, UTO ee
dbyHIaMeHTaIbHbIE CBOMCTBA B pe3yJIbTaTe MeXaHWYECKON 00pabOTKH MEHSIOTCA B XYyJIIVIO C
TOYKU 3PEHUS HBOJIIOINY CTOPOHY. 3aTeM YXYZIIaeTcs IIJI0/I0POYe TIOUBBI.

MexaHuyeckyo 06pabOTKy IOUYBBI pPAcCMaTPUBAIOT TOJIBKO C TOYKU 3PEHUS HAIMYHA HA
00paboTaHHOU ITOBEPXHOCTU TJIBIO pazMepoM 50—100 mMm [15]. DTO IPOTHBOPEUHUT TOMY, UTO
JIMANa30H pa3MepoB IIEHHBIX C arpOHOMHUYECKON TOUKU 3PEHHsSI arperaTtoB IOYBHI COCTABJISET
0,25—3 MM, PaCCMaTPUBAETCS KaK HETATUBHBIN Pe3yJIbTaT arPOTEXHUKH.

C Touku 3peHUS OHOTeOCHUCTEMOTEXHUKU H3YyYEHO W3MeHEHUEe IIOYB COJIOHIIOBOTO
KOMIUIEKCa (KAIITAHOBBIX COJIOHIIEBATHIX IIOYB UM COJIOHI[OB KAIITAHOBBIX) CYXOH CTemu 3a
30-JIETHUN Tepuoj, TMocjae OOBaJIbHON O00pabOTKM UM arpOTEXHUYECKONH MeJIMOpaIuu ¢
HCIOJIb30BAHUEM HOBOTO ITpHiEMa BHYTPHUIIOUYBEHHOU ¢dpe3epHOI 06paboTkH [11, 13].

[TouBa B cTaHJIapTHOI arpoTeXHUKe IpeZicTaBjeHa Ha puc. 1. HabsroiaeTcss BepTUKAIbHAS
muddepeHnpanis TOPU30HTOB IIOYBBI, IUIOTHBIE C CHU3BIM HAJIETOM BEPXYUIKU CTOJIOYATOTO
WUTIOBHAJILHOTO TOPHU30HTA MMOYBBI HA IVIyOHMHE €XKEeroTHOM OCHOBHOHM MeXaHW4YecKON 00paboTKu
15—20 cm. I'imy6oxe 20—25 cm KOpHEBasi cHCTEMA He paclpocTpaHseTcs. BepxHuil ¢j10i moYBbI Ipu
00paboTKe MPOABJISAET CKJIOHHOCTh K OOPa30BAHUIO IVIBIO IIPU MEXaHUYECKOH 00paboTKe B CHILY
COJIOHIIOBBIX CBOMCTB NHOYBBI. Il0 3TOH ke NMpUYMHE KOpDHEBas CHUCTEMAa PACTEHUU TATOTEET K
TPEIIMHAM B IIOYBE, ITOCKOJIbKY IIPU HU3KOH BJIAKHOCTHU IOYBHI, KOTOPAs XapaKTepHA IS CyXOu
CTeNH, MOYBA BHYTPHU arperaToB BepXHET0 00pabOTaHHOTO CJjIosl, TeEM OoJiee, HIKEJIEMKAIIETO
IUIOTHOTO WJUTIOBHAJIBHOTO CJIOSI, IPUOOPETAaeT BBHICOKYIO TBEP/IOCTb, KOTOPYIO PACTEHHS CBOUM
OCMOTHYECKUM TIOTEHI[MAJIOM IIPEOJIOJIETh HE B CHJIAX. YPOXKAMHOCTH CEJIbCKOXO3SIHCTBEHHBIX
KYJIbTYp HU3Kas.

77, s o SRR AN
Tg ‘\» 38T

Puc. 1. TlouBa B cTaH/IAPTHOM arpoOTEXHUKE

HMHTaHHOHHbIﬁ moAXo[d HCIIOJIb3YIOT IIpH ME/JIMOpallvui IIOYB. ,Z[JIH 9TOI'O BBIIIOJIHAIOT
I1yboKoe phIxjeHue (Yr3esieBaHue) WIH IIyOOKYI0 BCHAIIKY (ABYXBAPYCHYIO, TPEXBAPYCHYIO) Ha
mIyouHy 30—50 cm (puc. 2).
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Puc. 2. Tpexbspycubiii iyt [ITH-40

MemopaTUBHYIO TPEXbSAPYCHYIO (ABYXbSAPYCHYI0) OOpPabOTKY IOYBBI IPOEKTUPOBAIH C
IIeJIPI0 OCTAaBUTh BEPXHHUH T'yMYCOBBIH TOPU30HT O—15 cM (TI€PBBIA BEPXHUH SPyC MeXaHUUECKOU
00pabOTKM) HA MeCTe, WITIOBUAIbHBINA COJIOHIIOBBIN YIUIOTHEHHBIN TOPU3OHT 15—30 cM (BTOpOU
CPeIHUU SAPYyC MeXaHHYECKOU 0OpabOTKM) M IOZCOJIOHIIOBBIM TOPU3OHT (TPETUH HIDKHUU SPYC
MeXaHUYEeCKOU 00paboTKHM) 30—45 CM Pa3pbIXJINTh W B IIPOIECCE PHIXJIEHHUS PaBHOMEDPHO
repeMeIIaTh Mex/Iy coboi B ciioe 15—45 cm. OTHAKO XOPOIIO TEOPETHYECKH 0OOCHOBAHHAS CXeMa
arpOTeXHUYECKOW MEJIMOPAIMU COJIOHIIOBBIX IIOYB OKa3ajach B PEAIbHOCTHU IPAKTHYECKU
HepaboTOCIIOCOOHOM.

B pesysbraTe MexaHUUYECKOU MEJIMOPATUBHOU TPEXBAPYCHON OOpabOTKU CJIOS MOYBHI O—
45 cM TIaCCUBHBIE PHIXJIAIINAE BJIEMEHTHI II0YBOOOPAOATHIBAIOIIETO OPYAUs (OPMUPYIOT arperaThl
pasMepoM 10 300 MM W3 MHHEPAJIBHOTO U OPTraHUYECKOTO BEIECTBA K3 BEPXHETO W
WUTIOBHAJILHOTO 00pabaThIBa€MbIX ITOCJIOMHO TOPU30HTOB IMOYBBL. EC/IM mouBa MMeeT KOPOTKHUH
IIOYBEHHBIN MPOMIIIH MEHBIIIE TJIyOMHBI MEJIMOPATUBHON 00pabOTKY, MeTnopaTuBHas 00paboTka
3aTpParuBaeT TaK:Ke U MOYBOOOPA3YIOIIYI0 TOPOAY — MaTepUasl IPOILIbIX 3TAroB 6rocdeps [16].
ArperaTbl U KOHIVIOMepPAThl B Mpoduie pa3MelialTcs He IO CJIOAM, a IMPOU3BOJIBHO. Bmecto
MPUBSA3KA TOPU30HTOB K 33a/IJaHHBIM CJIOAM B HUX pa3MeIeHHH HMeeT MeCTO JIHIIb cyiabas
TEHJIEHIUsA 33JJaHHOTO IMO3WIIMOHUPOBAaHUA. B mporecce TpexbspycHONH 0OpabOTKM B BEpXHUU
CJIOH BBIHOCHUTCA JO 40 % COJIOHIIOBOTO W IIOZICOJIOHIIOBOTO TOPU3OHTOB. B Takoil cucreme
KPYIIHBIX arperaTtoB M KOHIJIOMEPATOB BMECTO AWCIEPCHOM CHCTEMBI MPeo0JIaJlal0T TYIHKOBBIE
HEZIOCTYIIHbIE KOPHSM pacTeHui mopbl [17]. KpymHble IIOTHBIE arperatbl M KOHTJIOMEPAThI
MEXaHUYECKOH CTPYKTYPHI IOUBBI HEJOCTYITHBI KOPHSM PACTEHU, IIPU 3TOM COXPAHAIOTCS B IIOYBE
MMpaKTUYEeCKU B HEM3MEHHOM BH/Ie B TeueHHe 30 U O0Jiee JIeT Mmocjie CTaHIapTHOU MeJTMOPATUBHOU
00paboTKH, 0COOEHHO B CJIOE IJIy02Ke 20 CM, HE 3aTparuBaeMoM €KeroTHONM OCHOBHOUM 00paboTKOM
MIOYBHI B IIPOIIeCcce arPOTEXHUKHU (puUc. 3).
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Puc. 3. ITouBa uepes 30 JieT ocyie 00paboTKH TpexbsaApycHbIM Iuryrom I[ITH-40

Pa3BuTHe KOpPHEBOU CHCTEMBI PACTEHUU IIOCJIE TPEXBIPYCHONH OOpabOTKH HJIET TOJHKO B
30HAX MPOCHINABIIETOCS B TUIyOb IOYBHI T'yMYyCOBOTO TOPH30HTAa. bmora paccesHa odyaramMmu B
JIOKQJIBHBIX 30HAaX KOMQOpTa, TaM, I/ie PACIOJIOKEH IIPOCHINIABIIMIICA CBEpXy B IIpoliecce
00paboOTKH TIOYBBI MAaTepHaJl BEPXHETO TyMYCOBOTO cJIosl. bByayuw 3ameMyeHHbIM U
paccpeZIoTOYeHHBIM, 3TOT, IO CYIIECTBY, I'PYHT JIOBOJIBHO OBICTPO IIEPEXOJIUT B COCTOSIHHU
CeIMMEHTAI[UH OTMUPAIOIINM OPTraHUYECKUM BEI[ECTBOM U TePSET IIOZ0POIHE.

[TosTOMy HPUPOCT ypOKAWHOCTH HA MEJIMOPUPYEMOM IOYBE OTHOCHUTEIBHO HEDOOJIBIION.
B pesysibTaTe HEM3MEHHOCTH BEKTOPA 3BOJIIOIIUU IOUBBI €e IIPOAYKTUBHOCTH MOCJIe MeJINOpaluu
yracaer B TeueHue 2—8 JieT.

CoBpemMeHHasl CTaHZI[APTHAS U MTOYBEHHO-MEJINOPATUBHAs arpOTEXHUKA BeJIET K TOMY, UTO
YeM JI0JIbIIe TIEPUO]] ee IPUMEHEHUsI, TEM Bce OOJIbIIe YXy/IIaeTcss IPOHNKHOBEHNE pu3ocdepsl B
JIyOb TTOYBBI, TOYBOOOPa30BaHUE B ITyOOKHUX TOPU30HTAX MpEeKpalllaeTcs, BEPOsSTHA JIerpajiarus
TIOYBBI.

Bbuti mpeAnpUHATHI MOMBITKH YCOBEPIIIEHCTBOBATh TEXHOJIOTHYECKUH ITPOIECC MEJITHOPAIUU
0YBbI. TpexbAPyCHYI0 00PabOTKY 3aMEHIITH JIBYXbAPYCHOU (pHUC. 4).

Puc. 4. Inyr [TAC-1,4
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BepxHuii TOPHM30HT NOYBHI OOpabaThIBAJM IO IpPEXHEH cxeMe, a WUIIOBHAJIBHBIA U
IIO/ICOJIOHIIOBBIN TOPU30HTHI 0OpabaThIBAI OAHUM H TEM KOpIycoM IUIyra. MozaepHU3amuu
M03BOJIWJIA YJIYUIIUTh TATOBBIE XapaKTEPUCTUKH HOBOTO apTedakTa TEXHUKH, HO 3TO
BTOPOCTEIIEHHBIN pe3ysIbTaT, MOCKOJIbKY OCHOBHAs 3a7jaya — obeclieueHre HOBOM YCTOHYHBOM
SBOJIIOIMU TIOYBBI He ObLIa pemneHa. CTPyKTypa HOYBEHHOro MpodWIs IOocae MeXaHUYeCKOU
00paboTKU B BUJI€ CIIOHTAHHO pPa3MeIeHHBIX B HEM KPYIIHBIX arperaToB U KOHIJIOMEPATOB ITOYBbI
U3 Pa3HBIX TOPU30HTOB ObLIA CTOJIb K€ HEY/IOBJIETBOPUTEJBHOM, UTO W IOCJE TPEXbAPYCHOU
00paboTKU.

CoBpemMeHHasl CTaHZIAPTHASA arpoTeXHUKA BeJET K TOMY, UTO YXy/IIaeTcs IMPOHUKHOBEHUE
pusocdepsl B IIy0b MOYBBL. BO-TIePBBIX, COBPEMEHHOE MOYBOOOpPA30BAHUE C YIETOM HU3BECTHOU
3HAUMMOCTH KOPHEBON CHCTEMBI PACTUTEJIFHOCTU B TeHe3HCe IMOYB, B TIJIyOOKUX TOPU30HTAX
IpeKpalaeTcs, BO-BTOPBIX, PpACIIOJIOKEHHbIE B JTHX TOPHU30HTAX OHOJIOTUYECKHE PECYPCHI
MPONLIBIX CTAJUN TeHe3Wca IOYBHI HCKJIIOYAIOTCS U3 IO0YBOOOPA30BAHUA, B-TPETHUX, €CJIU
paccMaTpuBaTh IOCTEACTBUS B OJDKalIIedl ImepcreKTHBe, TO OHOJOTMYECKUH MaTepual,
PACIOJIOKEHHBIN HIZKE COBPEMEHHOTO IAXOTHOTO TOPHU30HTA, IIPEBPAIIAETCS B CEAMMEHTHI,
KOTOpble, BMECTO ydacTusi B OmocepHOM mpolecce, UTrPAOT IPOTUBOIOJIOXKHYIO PpOJIb —
HCKJIIOUAIOT MPOHUKHOBeHUE pusocdepbl B Iydb mouBbl. OTCIO/Ia COBpEMEHHas perysspHas
arpoTexHUKa, OCOOEHHO HA IIOYBAaX OTHOCUTEJIBHO TSIKEJIOTO TIPAHYJIOMETPHUYECKOTO COCTaBa,
HEIpeMeHHO BeJileT K BepTUKaIbHOU auddepeHnuanuu nOpoPmas IMOYBBI U JAPYTHUM
JIeTPAIAIUOHHBIM  SIBJIEHUAM,  COJIOHI[OBOMY  TelOTeHe3y €O  BCEeMH  U3BECTHBIMH
HeOJIarompuATHBIMHA  TocjencTBUusAMU.  [louBooOpaszoBaHme B TJIyOOKMX  TOPH30HTAX
MIpeKpaIaeTcs, BEpOATHA JIeTPaiallys TIOUBHI.

HenmpuemsieMbIii pe3ysibTaT OOIIEIPHUHATOTO IIOAX0/Ia OPTaHOMPOEKIIMH TPHU CO3/IAaHUH
IMOYBEHHO-MEJIMOPATUBHBIX apTedaKTOB MOOYUI K TPAHCIEHAEHTAIbHOMY CHUHTE3Y YCTPOUCTBA
JUIA MEJTFOPALIMH TIOYBBI € I[EJIBI0 IPUOJIMKEHUA IPOIlecca MeXaHUYeCKOH 00paboTKU ITOYBBI, €T0
HEITOCPEZICTBEHHOTO U JIOJITOCPOYHOTO Pe3yJIbTaTa, K PUPO/Ie TUCIIEPCHOU CUCTEMBI TIOUBBHI.

AnpTepHaTUBHON 00pabOTKe MacCUBHBIMM pabOUYMMU OpraHaMu fBJISE€TCA POTOpHAasd
00paboTKa ITOYBHI.

V3BecTHO, uTO arpodu3UUecKHe CBOWCTBA BEPXHErO CJIOSl MOYBBI OOBIYHO JIYYIIE, YeM
HIDKEJIEXKAIET0 WUTIOBUAJIBHOTO CJIOSI, OCOOEHHO 5TO OTHOCHUTCA K TIIOYBAM TSKEJIOTO
IPaHyJIOMETPUYECKOTO COCTaBa, KOTOpPbhle, KaK IPABWJIO, OTJIUYAIOTCA NPUPOAHBIMU TN
AQHTPOIIOTEHHO OOYCJIOBJIEHHBIMU COJIOHIIOBBIMH CBOMcTBaMu. [103TOMYy mpHM CO3MaHUHM HOBOTO
apredakTa TEXHUKH IPEAYCMOTPETN MEXaHUUECKYI0 00pabOTKY TOJIPKO BHYTPEHHETO CJIOS TIOYBBI
20—45 cM.

ITockobKy WMUTAIMA TMPUPOJHOTO PBIXJIEHUS TOYBBI B CTAaHAAPTHONH IIOYBEHHO-
MEJINOPATUBHOU arpOTEXHUKE JIaeT HENMPUEMJIEMBIH Pe3yJIbTaT, BMECTO IMACCUBHOTO PBIXJIEHUS
IpeAycMOTpesn ¢ppe3epoBaHNEe BHYTPEHHETO CJIOS IMMOYBBI 20—45 CM, TIOCKOJIBKY ObLIa OUYeBUHA
HeoOX0AMMOCTh 00ecIeunTh Mocjae 00paboTKU TOHKOAMCIIEPCHYIO CHUCTEMY IHOYBBI. TexHHYecKoe
peleHye ObLJIO TPOIUKTOBAHO TaKKe TEM, YTO U3BECTHBIE YCTPOUCTBA 1A ppe3epHOil 00pabOTKU
MIOYBHI IIPelycCMaTPUBAIN 00pabOTKY MOYBHI C ITOBEPXHOCTH, AUaMeTp ¢pe3bl 0 3TOU IpPUYUHE
O6bL1 OOJBIINM, YTO OOYCJOBJIMBAJIO BBICOKHE 3HEPreTHYECKHe 3aTpaThl Ha 00paboTky u
U30BITOYHYIO IUCIIEPCHOCTH BEPXHETO CJIOS IOUBBI.

[Tesnp — obecneynTh JUCIEPCHOCTh WLTIOBUAIBHOTO CJI0OS1 IIOYUBBI, YCTOMYHUBOE IIPEOJI0JIEHUE
ero HeOJIaTONPUATHBIX CBOMCTB M 3THM OKa3aTh OINOCPEIOBAHHOE IIOJIOXKUTEJIBHOE BJIMSAHUE Ha
BEPXHUU CJION ITOYBBI, K3MEHUTH OOJIMK M CBOUCTBA ITOYBHI B II€JIOM, YJIYUIIIUTD YCJIOBUS PA3BUTHSA
Y TUTaHUs pu30cdepsl, YBETMUUTH OUOJIOTHUECKYIO ITPOIYKTUBHOCTD ITOYBHI.

[IpuHIUIUATIBPHAA cXeMa HOBOTO apTedakTa IoKa3aHa Ha puc. 5 [18].
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Puc. 5. KomOmHUpOBaHHOE ITOYBOOOpabaTHIBAIOIIIEE OPYIHIE.
1 — pe3epHBIN PHIXJIUTETDH C TOPU30HTAJIBHBIM BaJIOM, 2 — MOAPE3AI0IINN HOXK,
3 — Mo/Ipe3aroIasi CTOMKa-PeyKTOP IPUBO/IA PHIXJIUTES

®pes3epHbI PBHIXJIUTENHF C TOPU30HTAJIHHBIM BaJIOM 1 BBINOJHSAET JUCIIEPTUPOBAHUE
33JIaHHOTO CJIOS TIOYBHI, MOIPE3AOIINI HOXK 2 HAPaBJIseT BEPXHUH T'yMYCOBBIH CJION ITOYBBI HAZIO
30HOU DBIXJIEHHUA, IPENOTBpAIas ero HebOJarompUATHOH IPOCHINIAHKME BIVIyOb, MEXaHHUYECKUH
IIPUBOJ] PBIXJIUTEJIS] BBIIIOJHAIOT, IepefiaBas KPYTAIIUA MOMEHT OT Baja OTOOpa MOIHOCTH
TPaKTOpa uepe3 CTOMKY-PeAYKTOP 3 K Ppe3epHOMY PHIXJIUTENIO C TOPU30HTAIBHBIM BaJIOM 1.

Brenruuil Buj Gpe3epHBIX PHIXJIUTeJIeH MOKa3aH Ha puUc. 6.

Puc. 6. ®pesepHble IITyOOKOPBIXJIUTETHA TOYBBI
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Ha puc. 7—9 mpencraBiieHa 1movBa yepes 36 JieT mocjie (ppe3epHOro PHIXJIEHUS CJI0A 20—
45 cm. IlouBa mo BceMy mpoduiao A0 IyOUHBI 45 CM OJHOPOAHA IO IJIOTHOCTH, OKpACKe,
CTPYKTYPHA, B Hell XOPOIIIO pa3BUBAETCs KOPHEBAs CHCTEMA.

Puc. 7. IlouBa nocsie Gpe3epHOTro PHIXJIEHUS CJI0SA 20—45 CM, TIIyOUHA 30 M

| L]
Puc. 9. TTouBa mocsie ppe3epHOTO PHIXJIEHUSA CI0sI 20—45 CM, TIIyOUHA 40—45 CM

ITocie OAHOKPATHOM MOYBEHHO-METUOPATUBHON BHYTPUIIOUBEHHOH (pe3epHOU 06paboTKU
YCTAHOBJIEHO XOPOIIIee KPOIIIEHUE U IepeMeITUBaHNe 3aJJaHHbIX TOPU30HTOB (TabIUIA).

Tabauya
Copep:xanue ppakmuid 1—3 MM IIPHU PA3IMIHOH 00PAOOTKE COTOHIIOBOH MOYBBI, %
(CrammmoHap J/IeHUHCKHUH Ty Th, 1972 T.)

[ny6una ot6opa | CoJsioHer 10 OTtBasipbHasA TpexbsipycHas OpezepHas
obpasria, cm 00paboTku 00paboTKa, 20— | 00paboTKa IMOYBHI, | 0OpabOTKa MOYBHI,
22 cM, KOHTPOJIb IITH-40, 45 cm CJIOH 20—45 CM
0-20 8,2 14,4 15,9 33,7
20—40 21,3 17,1 20,8 39,6
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M cKyccTBEeHHBIE MEJTKHE arperaThl TOYBBI ITPECTABIISIOT COO0K0 KOMGMOPTHBIN CyOCTpaT JJ1s
pPa3BUTHA KOPHEBOH CHCTEMBI PacTeHUH U OHWOTHI, NMPUYEM YK€ B IIEPBBIH TOJT JEHCTBUS
MeJIMOpAIlUK B TIOYBE CKJIAJBIBAIOTCS YCJIOBHSA, CYIIECTBEHHO OOJIerdaroniyue Iepexo
MMUTATEIbHBIX BEIIECTB B JIOCTYIIHBbIE (DOPMBI, YCKOPSIOIHEe OOMEHHBbIE PEaKIUH B ITOYBEHHOM
MIOTVIOMIAIIIEM KOMILIEKCE W BBIIE€IAYNBAHUE JIETKOPACTBOPUMBIX coyiel. [JIyOOKHH pPBIXJIBIHA
CJION TIOYBBI MMEET arperaTtbl, COOTBETCTBYIOIIHE MACIITa0y apXUTEKTYpPbl KOPHEBOU CHCTEMBI
CTEITHBIX PACTeHHWU U CIIOCOOCTBYyeT TOMY, YTO OHa CTAaOWJIU3UPYyeT IIOYBEHHYIO CHUCTEMY
MeXaHUYEeCKH W OWOJIOTHMYecKu. B mocieaHeM ciiydyae WMeeTCsl B BUJIy CBOMCTBO KODHEBOU
CHCTEMBI TIOJJIEP’KUBATh B IMIOYBEHHOM TeJIe PEaKIHIo cpenabl B patione pH 7,0—7,5, 4To BecbMa
3HAYUMO C Y4YeTOM HeOJIarONMPHUATHON BBICOKOUM CTEleHU IEeNTHU3aIMN KOJUIOWIOB IOYBBHI IIPU
MTOBBIIIIEHHBIX 3HAUeHUAX pH.

[TouBa cTaHOBUTCA TOMOTEHHON U COCTOUT M3 MEJKUX OJHOPOJHBIX IO pa3Mepy arperaTon
Ha BCIO MIyOmMHY oOpaboTku. HeT ImpHU3HAKOB 3JII0BHAIBHO-HJUIIOBHAIBHOU AuddepeHnnanum
IMOYBEHHOTO TMPO(dUJIs, HET COXPAHUBIIUXCS OJIOKOB COJIOHIIOBOTO TOPH30HTA, IIOYBA B IIEJIOM
“MeeT PaBHOMEPHYIO 0Oojiee TEMHYIO, YeM IIPU 30HAJIBHOU arpoTEXHUKE WM TPEXbAPYCHOU
00paboTKe, OKpacKy.

Yepes 40 jier nocie ¢ppe3epHO 00pabOTKU ITOYBA B CJIOE 20—45 CM COCTOUT U3 MEJIKHUX
O/THOPOJIHBIX TI0 Pa3Mepy arperaTon, OTCYTCTBYIOT MOP(dOJIOTHUUECKHE TPU3HAKU BOCCTAHOBJIEHUS
COJIOHIIOBOTO TI€ZIOTeHEe3a.

IIpu ¢pesepHoii 00pabOTKe MOUBHI OOpasyeTcsl PBHIXJIBIH Ha IJIyOMHY 70 50 CM CJIOH,
TOMOTEHHBIH KakK MO IMPOMWII0 ITOYBBI, TAK U B JIaTEPAJIbHOM IIPOCTUPAHUH, ITOYBA CBOOOITHO
MIPUHUMAET B ce0s1 MMPAKTUUECKH JII000€e KOJIMIECTBO aTMoc(epHbIX 0caikoB. Birara atmocdepHbIx
OCAJIKOB TIOCTYIIA€T B IIOYBY CBOOOJHO. BBICOKas cTemeHb KpPOIIEHHS IIOYBBI OPYAUEM C
aKTUBHBIMU pPabOYMMHM OpTraHaM{, MaJIbIi pa3Mep CTPYKTYPHBIX OT/IEJIbHOCTENH TIOYBBI
obecIieynBalOT He TOJIBKO INPOHUKHOBEHWE BJIaTU B IOYBY. IloCTyluleHUe BJIaTH K KOPHEBOU
CHUCTEME IIPOUCXOJIUT OT OOJIBIIOr0 YHMCIa MEJIKUX arperaToB IIOYBBI, pusocdepa Moydaer
6O0JIBIIIYI0 ITOBEPXHOCTh KOHTAKTA C BJIQXKHON IOYBOH, pacTeHHe pacXoAyeT MeHbllle S3HePruu U
IUTACTUYECKUX BEIIECTB HA pa3BUTHE pudocdepbl B IOYBEHHOM KOHTUHYYME, Ha MOJIyYeHHUE BJIaTU
U3 TOYBBbL. B pesysbraTe npeoOpa3oBaHUsA THUAPOJOTHYECKOTO pEKUMa KOMILIEKCa IIOYB
JIETKOPACTBOPHMBIE COJIM OITyCKAIOTCS HA OOJIBIIYIO TUTyOHHY.

Yepes 30 JieT mocjie MOYBEHHO-MEJTHOPATUBHOU (ppe3epHOil 00pabOTKH CTPYKTypa ITOYBBI
ONTUMAJIbHAA, KOJUUYECTBO TyMyca B CJI0€ 20—40 CM JOCTUTAET 3,3 %, B CJI0€ 20—40 cM — 2,4 %,
KOJINYECTBO JIETKOPACTBOPHMBIX COJIEN B IIOUBE MeHbIIIe Ha 30 %, KOJIMYECTBO MoriomeHHoro Na*
B cloe 20—30 cMm 10,6 % OT €eMKOCTH KaTHOHHOTO oOOMeHa IIOYBBI BMecTo 19,8 % y
HeoOpaboTaHHOH MOYBBI. IIpocTpaHCTBEHHAsT M3MEHUYUBOCTh CTPYKTYPBhI IOYBEHHOTO ITOKPOBA
MeHbIIIe UCXO/THOH. Bplllle meHeTpanuoHHast ClIoCOOHOCTH MOYBHI [13].

[IpubaBka ypOXKAMHOCTH CEJIbCKOXO3SAHUCTBEHHBIX KYJBTYP 3a BpeMs IPOBEJEHUSA
MHOTOJIETHUX HCCJIEJIOBAHUI Ha Pa3HbIX CTAllIOHApax COCTaBJIseT 25—60 u 6ojiee MPOIEHTOB K
YPOBHIO CTaH/IAPTHOU TEXHOJIOTUM 3€MJIEJIEJINS M CTAHAPTHON TEXHOJIOTHU MEJTMOPAIU MT0YB B
TeueHHe BCEro nepuoja HabiofeHU. PeHTabesbHOCTh CTAaHAAPTHOU TEXHOJIOTUH arpOHOMUH
224, CTAaHJZAPTHON TEXHOJIOTUM MEJHUOPAIIUH 22,9, TEXHOJIOTUU BHYTPUIIOUBEHHOU (pe3epHOu
00paboTKHU MOYBHI 57,1 %, YTO ABJIsAIET COOOU MPUMED JIEKATJITMHTA, BO3SMOXKHOCTh YMEHBIITUTh TEMII
3aTpaT Ha MPOU3BOJICTBO CEJIbCKOXO3ANUCTBEHHOU MPOJIyKIIUU 324 CUYEeT OPTAHUYHOTO BCTPAWBAHUSA
TEXHOJIOTHHU B OMocdepPy C yueToM BO3MOKHOCTEN T1e/I0CHEPHI.

ApTtedakTbl OMOTe0CUCTEMOTEXHUKH OPUEHTHUPYIOT SBPUCTHYECKUH ITpollece B TeXHUKe. Tak,
C TOYKH 3pEeHUs OCHOBHOTO IIporecca OOpabOTKH IIOYBE IO/IPE3aroIas CTONKa-pEAYKTOp 3
SIBJISIETCSI BTOPOCTENIEHHBIM 3jieMeHTOM. OJIHAaKO € TOYKH 3pEeHUs KOHKPETHBIX YCJIOBUU
COJIOHITOBOTO Te/IOTeHe3a, CBSI3aHHOTO C BHICOKOH IVIOTHOCTBIO M TBEPAOCTHIO ITOYBBI, 3HAUMMOCTD
MO/IPE3aIoNell CTOUKHU-PElyKTOpa 3 Pe3KO BO3pacTaeT KaK KOHCTPYKTUBHOTO 3JIEMEHTA,
HCITBITHIBAIOIIETO OTPOMHOE IIPOTHUBOJIEHMCTBUE 00pabaThIBA€MOIl CpeJIbl, UTO IIOBBIIIAET
BEPOSATHOCTH OTKAa3a YCTPONCTBA, CHUKAET €r0 HA/IEXKHOCTbD.

Pemena 3asaya TeOpETHMYECKON MEXaHUKH, 3aK/IIOYAIONIAsCA B Ilepefilaue KPYTAIIETO
MOMEHTa BHYTpb 0OpabaThbiBaeMON IPUBOAWMBIM HHCTPYMEHTOM CpeAbl. BEHINOSIHEH CHHTE3
HOBOTO apredaKTa TEXHUKH MEJIHUOPAIUU ITOYBBI. /I3 KOHCTPYKIIMU HCK/IIOUEHa IOJIpe3aromas
CTOUKa-pPElyKTOP, IPHUBOJA, (DPE3EPHOTO PBHIXJIUTENSA BBIMOJHAIT IIOCPEACTBOM POTOPHOTO
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Iesiepesa, YTO HCKJIIOYAeT I[ACCHBHOE TATOBOE COIPOTHUBJIEHWE YCTPOHCTBA U 00OecredrBaer
CHIDKEeHUe 3aTpaT SHepTUH Ha 00paboTKy B 1,7—2 pas (puc. 10) [19].

Puc. 10. BHyTpUIIOUBEeHHBIN (DpE3EPHBIN PHIXJIUTED ¢ POTOPHBIM puBozoM IIMC-280. 2008 T.

3azlaHHas IOCPEJICTBOM HCIIOJIB30BAHUA HOBOTO apTedakTa TEXHUKH SBOJIIOIMS ITOYBBI
crabmiIbHa B TeueHue 0oJiee 30 JIeT.

MetozaMu OHOTEOCHCTEMOTEXHUKH SHEPTUsl KUBOTO BeIecTBa 3eMJIM MOKET OBbITh
yBeJIMYEHA B HECKOJIBKO pa3, U cTaHEeT OoJiee IOCTYITHOU /I MOJIyYeHUs ITPOJIOBOJIBCTBUS, CHIPhs
U OHOTOIUITMBA B pe3yJIbTaTe IPUMEHEHHS HOBBIX TEXHOJIOTUH, YMEHBIIEHHsS 3aTpaT TPY/a,
SHEPTUU U PECYPCOB IO CPAaBHEHHUIO C TEM YPOBHEM TEXHUKH, YTO MMEET MECTO B HACTOsIIEe
BpeMmA.

3axjoueHue

BuoreocucreMmoTexHUKa 5TO TPaHCIEH/IEHTAJIbHBIE TEXHOJIOTHU IIPEO0JIEHUs KOH(IUKTA
6mocdepsl U YeI0BeuecTBa.

IloxazaHa BO3MOXKHOCTb VIIpaBJI€HUsS JIUCIIEPCHOM CHCTEMOW ¥ SBOJIIOIHEN IIOYBHI,
JIOCTUTHYTO JIJTUTETLHOE TOBBIIIEHNE OMOJIOTHIECKON ITPOIyKTUBHOCTH MTOYB.

B pamkax OHOTeOCHCTEMOTEXHHKH OTKPBITA BO3MOKHOCTH YIIPABJIATH THUJIPOJIOTUYECKUM
pexxumMoM O6mocdephl, YMEHBIIUTh MOTPeOEHNE BOABI /ISl UPPUTALIU B 3—5 pa3, IPEOoJI0JIETh
JIeTPaZIalluio MOYB U JIAHAMA(TOB, KOTOPAsi MIPOUCXOAUT B MUPE B KaTaCTPOHUUECKHUX MacIITabax
B pe3yJsIbTaTe IIpUMEHEHHs yCTapeBIIe mapaiurMme uppuranuu [20-37].

BuoreocucreMOTEXHUKA IO3BOJIAIOT IIOJydaTh NPUHIUIUAIBHO HOBBIE pe3YyJbTaThl B
VIIPaBJIEHUU BEIIeCTBEHHBIM COCTABOM JVCIIEPCHOM CHUCTEMBI IOYBBHI, B TOM 4HCJIe, 0DecreunBaTh
JIMCTIEPCHOE pacIipeieyieHre B IIOYBe HA 33/JAHHOU IUIyOMHE MeJIMOPHUPYIOIIUX BEIECTB, BBHIIIOIHATD
PEIUKJINHT BHYTPU MOYBbI POMBIIILJIEHHBIX, OBITOBBIX U OHOJIOTMUECKUX OTXOJIOB, TOJIy4as MOYBY C
VJIy4IIIEeHHBIMU CBOMCTBAMU U ITPUOABKY OMOJIOTHYECKOU TPOAYKTUBHOCTH [ 38-40].

IToaxos 6GMOTEOCHCTEMOTEXHUKU 00€CTIeYNBAET MPUHIIMITHAIIBHO HOBOE HEIPOTUBOPEYUBOE
BCTpPAMBaHHE UeJIOBEUEeCTBA U €ro TPAHCIEH/IEHTAIbHBIX TEXHOJOTHH Hoocdepsl B
TPAHCIEHJEHTAIPHO CHHTE3UPOBAHHBIE YCTOUUHMBBIE Teocdephl, JaeT BO3MOXKHOCTb PE3KO
COKpaTHUTh 3aTPAThl HA OCYIIECTBJIEHNE HHAYCTPUAIbHBIX, arPAPHBIX, Y9KOJIOTUUYECKUX TEXHOJIOTUIN
U TPUPOJIONIOIb30BaHUE [41], obOecrmeyrnBaeT 3KOJIOTO-3KOHOMHUYECKHH JeKaIlJIMHT, Pa3BUTHE
poboTH3aNH, HOBOU UHAYCTPUAIU3AIUU U MEPCIIEKTUBY JOJITOCPOYHON CTpaTernuu pa3Butus PO
u mupa [42-47].

Jlosirocpo4yHble 5BOJIIOIMOHHBIE MU3MEHEHUs, KOTOPble MOXKHO IOJIYyYUTh B Ouocdepe u
Ipyrux reocdepax meTromamMu OMOT€OCHUCTEMOTEXHUKHU, JAIOT BEKTOP Pa3BUTHUA MPUOPUTETHOU
TEXHUKU U TEXHOJIOTUU, UMEIOT OOBEKTHUBHBIE [O0JITOCPOYHBIE OHOJIOTHYECKHE IIOCIIEACTBUS,
obecrieunBalOT  3HAYUTEJIBHYIO  JIOJITOCPOYHYI0O SKOHOMHYECKYI0  BBITO/y, IE€PCIEKTUBY
OMOJIOrMYEeCcKOH cTabuIn3aluy KinMaTta 3emiiu [3-7].
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BuoreocucremorexHukyu — obecrieunBaeT  Oeclpene/IeHTHBI  YPOBEHb  BCTPAWBAHUS
TeXHUYECKNX pelleHuil B Omocdepy, TeXHUUYECKHe pelleHUs MOXKHO Dean30BaTh Ha YPOBHE
POBGOTOTEXHUKH. DTO SABJISETCSA COCTABJIAIONIEH HOBOM MH/TyCTPHATA3AIIUH.

3aKOHOZATETPHOE DEryJINpPOBaHUE JIOJDKHO O0eclieyuBaTh He SKCTPAOpAMHApHBIE, a
IIOBCEJTHEBHOE PAa3BUTHE UYeJI0BEUECTBA, HCII0Ib30BAaHUE JIyUIINX apTedaKTOB.

CrnenyeT NpUHIUNHNAIBHO IIEPECMOTPETh 3aKOHO/AATEIbHbIE 1 HOPMAaTUBHBIE UHCTPYMEHTBI
KOHTDOJISI COCTOSIHUSI OKpY’KaloIeld cpeAabl WM HA 3TOM OCHOBe 00eCreYyuTh MNPHOPUTETHOE
MpOABIIKEHNE OMOTeOCHCTEMOTEXHUKU il (opMupoBaHus B Poccuu HOBOTO MHPOBOTO
TeXHOJIOTUYECKOT0 YKJIa/1a 3Talla HOOCdepPHI.

Teopus, MeToAbl U WPAKTUUYECKHE pe3yJIbTaThl OHOTre0CHUCTEMOTEXHUKH OOBEKTHUBHO
MIPEBBIIIAIOT JIOCTUTHYTBII MUPOBOU ypOBeHb. MBI MO3UIIMOHUPYEM OHOTEOCHCTEMOTEXHUKY B
KayecTBe COCTABJAMIIEH TeXHOJIOTMYecKON IL1aTGOpMbl pa3BUTHUA UejiOBeuecTBA U €ro
TEXHOJIOTHH Ha 3Talle Hoocdephl.

Marepuas, TpeACTaBJIEHHBI B cCTaTbe, JIOJIOKEH Ha MeXIyHapogHOH Hay4IHO-
MMpaKTHYECKOH KOoH(pepeHNNu «BUOTEXHOIOrHMA M KavyecTBO KU3HU» 18—-20 Mapra 2014 T.
[TpaBuTesnbeTBO MOCKBBI. MOCKOBCKHUI MEXK/TyHAPOAHBIN KOHTpece « BUOTEXHOIOTHA: COCTOSTHIE U
[IePCIEKTUBBI PA3BUTHUS .
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WNuctutyT wiogopoaus nmous ora Poceun, Poccutickas ®enepanus
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AnHOTamuA. VIMUTaNIMOHHOE TMPUPOJIOTIOIH30BAHNE OMACHO i OGmocdephl, MOBHIIIAET
IIPUPOHYIO ¥ aHTPOIIOTEHHYIO0 HEOTpeIesIeHHOCTh (uncertainty) reocdep u kiaumara. Ilemocdhepa
HCITBITHIBAEeT HETAaTUBHOE BJIMSTHUE arPOTEXHUKH, KOTOPasi 00yCJIOBJIMBAET IETPAJIAIIHIO TIOUB.

Il onTUMU3AIMK  JUCIEPCHONW CHCTEMOH menocdepbl, TMOBBIIMIEHUS OHOJOTUYECKOU
€MKOCTH, TPOAYKTHBHOCTH Ouocdepsl TMpeaIoKeHO HAyYHO-TEXHHUYECKOE HaIlpaBJIeHUE
OMOTre0CUCTEMOTEXHUKA.

PaccMoTpeHO OIHO M3 TEXHUYECKUX PEIIeHUN OHOre0CUCTEMOTEXHUKU B BHJle (Dpe3epHOTo
yCTPOUCTBA /IJIs1 BHYTPUIIOUBEHHOH 06PabOTKH, KOTOPOE ITO3BOJISIET CHHTE3UPOBATH BHYTPH ITOYBBI
JIUCIIEPCHYIO CUCTEMY M3 MaTepuajla WUTIOBUAJIBHOIO U MEPEXOTHOT0 ropu30HTOB. [loBhImIaeTcs
MeHeTpaIroOHHasl CIIOCOOHOCTh MOYBBI. ATPETaTHBIM COCTaB ITOYBBI MOCJIE 0OPAOOTKH IIpE/ICTaBJIEH
dpakmueii 1-3 MM, U3 KOTOPOH hOpMUpYeETCs lIeHHAsA B arPOHOMUYECKOM OTHOIIEHUU CTPYKTypa
MIOYBHI, YCTOWUMBAsA B JJIUTEJIBHOM JlelicTBUU Mesnopanuu. [TouBa cBo60/IHO MpUHUMAET J1ir0boe
KOJIMYECTBO aTMOC(EPHBIX OCAZKOB. YCKOPSAIOTCA OOMEHHBbIE pPeaKI[UM B IIOYBEHHOM
MIOTJIOIIAOIIEM KOMILIEKCe. JIErKopacTBOPHMBIE COJTU BHIIIEIAUNBAIOTCA.

Uepes 40 JieT mocjie IOYBEHHO-MEeJIOPATHBHOU (hpe3epHOU 00pabOTKH KOJTMYECTBO TyMyca
B CJI0e 20—40 CM cocTaBiseTr 3,3 %, B cjioe 20—40 cm — 2,4 %, B NOYBE HET IMPHU3HAKOB
3JIIOBUAJIPHO-WJUTIOBHAJIBHOTO  TIe/IoTeHe3a. [IpmbaBKa YpOKAWHOCTU CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP COCTaBJISIET 25—40 % K YPOBHIO CTaH/IAPTHOU TEXHOJIOTUH MEJIMOPAIUU IIOYB B TEUEHUE
BCEro Iiepmoja HaOIofeHu. PeHTabesbHOCTh CTAHAAPTHOU TEXHOJIOTUU arpOHOMUM 22,4,
CTAaHZAPTHOM TEXHOJIOTUM MeJHOpaluu 22,9, TEeXHOJIOTMU BHYTPUIIOUBEHHOHN ¢pe3epHOU
00paboTku 1OYBHI 57,1 %. CHUHTE3UPOBAHO HOBOE TPAHCIIEHJEHTAIHLHOE KA4eCTBO Iemocdepsl,
chopMHUPOBaH HOBBIM BEKTOD €€ YIPABJIAEMOUN 3BOJIOLNH, JOCTUTHYTO JINTEIbHOE MOBBIIIIEHNE
OMOJIOTHYECKOU TPOAYKTUBHOCTH TO4YB. IloKazaH [JINTENBHBIA TOPU30HT CTPATETUUECKOTO
IUTAHUPOBaHUs B brocdepe.

KiaioueBsle ciaoBa: buocdepa; OmoreocucreMOoTexXHUKA; YIIpaBjseMas SBOJIIOIUSA
nenocdepsl; dpe3epHas BHyTPUIIOUBEHHASA 00paboTKa.
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Abstract

The article observes the main functions of science, the relationship between power and
science, including the historical aspect. The article underlines the historical distinguished
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Kaxk u s1r060€ coo0111ecTBO, HaydHOE COOOIIECTBO MTOAPas/iesisieTcss Ha CTPaThl, CPEIH KOTOPBIX
MOXKHO BBIIEJIUTh, TI0 KpalHel Mepe, cienyoiue. ['eHepaTopbl — T.e. HayYHble PAaOOTHHUKH,
POU3BOJAIINE HOBBIE W/IEW, HOBBIE 3HAHUs, AEHCTBYIOIME HE3aBUCUMO OT 3apIUIAThI,
TIOJIOKEHUS ¥ IIPOYUX OJ1ar, JapyeMbIX TOCYyZJapCTBOM — TOPAOCTh MUPOBOU HAYKH, BIIOCJIEJICTBUU
U cTpaHbl. MosyamuBoe OOJIBIIMHCTBO — IIEPCOHAJIUM, BBIOpABIEe HAyKy KaK CIOCOO >KHTH.
PykoBoauTeIM — yaiie BCETO, JIFO/IM, MOTUBAIIHUSA KOTOPBIX OIIPE/IEISETCA KeJIAHUEM «ITapTHs, Aad
MMOPYJIUTh», HEBA’KHO, YEM M KaK, HE3aBHCHMO OT 0Opa30BaHUA U KYJIBTYPHI, II0 THITY IeYaTbHO
U3BEeCTHOTO Hay4dHO-yIpasjeHdeckoro aysta BACXHWJI «T. Jleicenko — W. IlpeseHT», M uX
HayYHBIX TOCIE0BaTeIEN — «BHYKOB» M «IIPABHYKOB». CTpaThl HAYYHOTO COOOIIECTBA B TOH WJIH
WHOUN (OpMe CYIIEeCTBOBAIM BCIO HMCTOPHIO POCCHMCKON HAyKU W BOCIIPOU3BOJISATCSA B HACTOSIIEE
Bpems. HaydHoe cooOIIeCTBO Mpe/icTaBIIsieT cOO0H CI0KHYIO CTPYKTYPY, B KOTOPOUM COOTHOIIIEHUE U
B3aMMOOTHOIIIEHHE PA3HBIX CTPAT UMeeT BBIPDAXKEHHYIO IMHAMUKY, 3aBUCAIIYIO, IIPEXKJE BCETO, OT
0cODEHHOCTeN TeKyIlero oOIero COCTOSAHUA rocyzapcrBa. Vcxons u3 3TOW B3aUMOCBA3U, HeE
yauBuTeNIbHO, uTo Tocyie pacmaga CCCP cobcTBeHHO poccuiicKas HayKa JIOCTaTOYHO OBICTPO
MIPHUIILIA B COCTOSTHHUE BIPAYKEHHON HECTAOMILHOCTH, M 3TO HEME/IJIEHHO CKa3aI0Ch Ha 00pa30BaHUM
1 00I1IeM SKOHOMHUYECKOM YCTPOMCTBE.

ITouemy Hy:KHA HAQyKa B COBPEMEHHOM MUpe

Hayka u HaygHOe cOOOIIECTBO B COBPEMEHHOM MHPE BBITIOJIHSAIOT JIBe BOKHENITNE (PYHKITHHI
— DKCHEPTHYIO U COIMAJIbHYIO, OCHOBAHHbIE HA TeHEpPAllMy HOBBIX 3HAHHUU. [IJ11 COBPEMEHHOTO
MHpa THIWYHA HEYCTOMYHMBOCTH, POCT TEXHOTEHHBIX M IVIOOAJIBHBIX MPUPOJHBIX W3MEHEHUH, B
TECHON CBfA3U C HUMH MEHSIOTCA JIIOAH, Bce o0miectBo. IIporiecchl B 0OIIECTBE, YCKOPSAIOITUECS B
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YOIOBHSX TPUPOAHBIX U CONMAIBHBIX KPHU3WCOB, HYKAAIOTCS B KOHTPOJIE U Pa3pabOTKax METOJIOB
IPOTHO3a JI/ISI TOTO, YTOOBI 00ECIIeYnTh XOTS ObI HEKOTOPOe IOHMMAaHWe WX HampabiieHui. Cieyer
MIO/TYEPKHYTh, YTO HAIIPABJIEHUE IBIPKEHUS UBIIN3AIMA B KOHEYHOM UTOTE ONpEesIsieT HeOOoIbIast
MPOCJIOWKA HAyYHBIX pAOOTHUKOB, (POPMHUPYS HE TOJIBKO HOBAIIMH, HO U Oy/IyIliFie TyMaHUTapHBIE,
HPaBCTBEHHBIE U COLIMAJIbHbIE UMIIEPATHUBBI 1 HOPMBI. Bce, UueM 1 Kak MBI JKUBEM CETO/IHS, HA YeM
Jep>kuTcss  MUp  (HpPaBCTBEHHOCTb, TYMaHHU3M, IPUHIUANBI JEMOKDPATHH, TOJEPAHTHOCTD,
colasibHasi OTBETCTBEHHOCTH), OBLIO II€PBOHAYAIBHO CHOPMHUPOBAHO B OYEHb Y3KOU CpeJie
WHTEPHAIUOHAJIBHOTO HAy4yHOTO coolmiecTBa. COBEPIIEHHO HOBbIE STHYECKHE IPOOIEMBI
UenoBeuecTtBa (Hampumep — mpobsieMa JHYHOTO OeccMepTHs) IOPOAWIN Pa3pabOTKU IO
COMaTHUYeCKOMY KJIOHUPOBAHUIO, IIPOTpecc B OMOTEXHOJIOTUHM M T€HHOUW HHXKeHepuu. MupoBoe
Hay4YHOEe COOOIIECTBO BCET/Ia MHTEPHAIMOHAIBbHO (Hayka 6e3 rpaHuil), MHOTO BEKOB Ha3a| CBOUM
POK/IEHUEM OHO ITOJIOXKHJIO HadyaJi0o BCEMHUPHOUM WHTErpanyu JJisl PelleHus 00IevYeI0BeYeCKUX
po6JieM, CTHpas HallHOHATIbHBIE TPAHUIIBL. DTO YYBCTBYETCS U 1O A3bIKY HAyKH: BHAUaJIe JIATHIHb,
3aTeM Kakoe-TO BpeMs — (paHI[y3CKUU S3BIK, MPU3HAHUE BBHICOKOU pOJU (bpaHIy3CKOM HaYKH.
B XIX Beke ®paHnus moTepsia JUAEPCTBO B HAyKe, YCTYIIHB ero I'epMaHuM, 1 HEMEIKUH S3BIK,
BILJIOTH JI0 KOHIIA BTOpOl MUPOBOI BOMHBI, OCTaBaJICA MEXKAYHAPOAHBIM A3BIKOM HayKu. [ToToMm,
BBUJIy TIOCJIEICTBUM Hanudukauu Hayku B TperbeM Pelixe, MeXXIyHapOJHBIM S3BIKOM HayKU
cras aHIucKui. CaeayonuM I3bIKOM HayKU, MHOTHE Ha/IeslJTUCh, Oy/IET pyCCKUI, HO Ha CAMOM
JeJie 3TO MeCTO HauMHaeT 3aHUMAaTh KUTauCKUH.

3HaueHWe HAyKU JUJIA TOCYAApCTBa, a IMHUpe — Bcero YesoBedecTBa CTOJb BEJIHUKO, YTO
yIIOBaTh HA JIWJIETAHTCKUN — <«JIIOOUTEBCKUI» €€ YpOBE€Hb ObUI0O OBl HEIPOCTUTEIHHBIM
JIETKOMBICJIFEM 1711 Oyay1ero 3eMJiH ¢ ee TIo0aabHBIMU pobsiemamu. Hayka ¢ ee ycTaHOBKaMu
Ha OOBEKTUBHOCTh U IIEHHOCTHYIO HEHTPAJIbHOCTh fABJAETCA OJHUM #3 3(PGEKTUBHBIX U
MIOCJIET0BATETHHBIX CPEJZICTB yIpaBJisieMou 11eJ1ecoo0pa3HoOM I00aJTU3aIu .
B noctuHyCcTpHaIbHOM MUpE HaydHas JeATeIbHOCTh cTajla MPeIMETOM IIPUCTAIbHOTO BHUMAHUA
rocygapcrBa u obmiectBa. Bemymue crtpaHbsl Mupa (HE3aBUCHMMO OT YHCJIEHHOCTH HaceseHUs)
BBIHY’K/IEHBI pacCMaTpUBATh OPraHU3AIMI0 HAYIHOU JIEATEJbHOCTH KaK IpeaMeT o0coboro
BHUMAaHHUSA U 3a00ThI TOCyAapcTBa. IATO JIEMOHCTPUPYIOT U HeOOJIbIIINE CTPAaHBbI, TaKWe KakK
Nszpawnb, IlIBerus, IlIBedimapus, PUHAAHAUA U JpYTUe, CAeJIaBIINE HAYYHO-TEXHUYECKUU
Iporpecc OCHOBOUM CBOEU TOCY/apCTBEHHON IIOJIUTUKH, UMEIOT 3aJI0T BBICOKOTO >KU3HEHHOTO
ypOBHs HacesieHus. HaykoeMKre TeEXHOJIOTUU MO3BOJISAIOT 3TUM CTPaHAM YCIIEITHO KOHKYPHUPOBATh
C BEAYIIUMH JINIEPAMU MHUPOBOM SKOHOMUKH BO MHOTHX KJIIOUEBBIX OTPAC/IsIX. MHOTHE CTPAaHBI
JIOTOHSAIOT I10 3aTpaTaM Ha HayYHbIE UCCIIEIOBAHUA U 00beMy HaydyHOU mpoaykiuu CIIIA.

Hayxka — Begymas cusia COIUaIbHOTO M 9KOHOMUYECKOTO Pa3BUTHs Uel0BEeYeCTBA, PEATbHBII
HUCTOYHHUK ero 0e30mMacHOCTH, OJIaromoyiydmss M pocTa OsarococtosHus. Pa3BuTHE HAYIHOTO
coobtiecTBa 1 popMupoBaHUi0 3QGEKTUBHO JIEHUCTBYIOINX HAYYHBIX HWHCTUTYTOB 3asiBJIEHBI KaK
MIPUOPUTETHBIE IIEJIBIM PSAIOM PA3BUTHIX U PA3BUBAIOIIUXCA TOCYAAPCTB. DTO — MPEAMET 0cob0To
BHUMaHUs IIPABUTEJIBCTB U 3aKOHOJIATEJIbHBIX OPraHOB TaKWUX JUHAMHUYHO Pa3BUBAIONIUXCS
cTpaH. BpICOKMII TeMn pa3BUTUSA IpeJIoJaraeT BaKHEWIINI HelpeMeHHbBIH TocyapCTBEHHbBIN
aTpubyT — BBICOKOOOpa30BaHHOe HaceseHUe, CIIOCOOHOe He TOJBKO YCBAaWBaTh CO3/aBaeMoOe
HAayKON HOBOe 3HaHUe, HO U TPaHC(OPMUPOBATh €ro B HOBbIE 3((dEKTUBHBIE TEXHOJIOTUH, TOBAPHI
U ycayru. BocpuMMYMBOCT K HOBOMY 3HAHUIO — IVIAaBHBIA 3aJIOT pocra 0JarocoCTOsHUS,
rocyZJapCTBEHHOU MOIIU U YKPEIJIEHUS MUPOBBIX TO3UIIUI CTPAHBI.

Hayka  obsagaer  dyHKmumeidr  6ojlee  BaKHOW, UYeM  TOJIBKO  IOJJIEPIKAHUE
000pPOHOCIIOCOOHOCTH, 0Opa30BaHUsl, 3APABOOXPAHEHHUS U JIP., [IOCKOJIbKY CIIYKHUT HE TOCYJapCTBY,
U He KallUTaJIN3MYy, a BCEMy MHUPOBOMY coo01ecTBy. I'J1aBHasA, 1yi00aibHASA €€ 1eJIh — YBEJIMIUTD
JIUCTAHITUIO /JI0 «TOPHU30HTA IPOTHO3a». [Haue M3MeHEHUs] B MHUPE CTAaHYT HeOOPATHMBIMH.
Hasmure Takoro «ropu3oHTa» €CTh CJIEJICTBHE OTPAaHUYEHUs Ha BO3MOXKHOCTH IIPEICKA3bIBATH
COCTOSTHHE JUHAMHUYHBIX, HEJMHEWHBIX CHCTEM. IIpUueM CyIIECTBYIOI€ OTpPaHUYEHUS
MPUHITUITHAJIBHBIE — HU TPOMAa/IHbIE HAyJYHbIE KOJUIEKTUBBI, HU CBEPXMOII[HbIE KOMITBIOTEDPHI HE
MOTYT HOWMAaTh, TeM 0oJiee U3MEHHUTh CUTyallHI0. DTU OTPAHUYEHHA CBA3AHBI C TEM, YTO B
HEJTMHEWHBIX CcHcTeMax (Jake OYeHb ITPOCThIX) MaJsible MPUYWHBI MOTYT JlaBaTh OOJIbIIIHE
HeIpe/icKa3yeMble CJIEJICTBUS. Takyto HEyCTONYHBOCTD MaTeMaTUKU HAa3bIBAIOT
YyBCTBUTEJIPHOCTHIO K HAYAJIBHBIM JAHHBIM, JKYPHAIUCTHI — «3ddekToMm 6a00ukm» (B3Max
KpBUTbEB 0a00YKM MOXKET CTaTh MPUYMHOU paspylleHus MUpa, Kak B pacckase Pes Bpambopu
«U rpAHYI TPOMD» ).
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Yro OBLIO cAeIaHO U He cAesaHo ¢ Haykod B CCCP, 1 mouemMy OH pacnaJsicsa

CosnanHas Bosied Ilerpa Besnmkoro Poccuiickas akajieMusi HayK Oblila rocyZlapCTBEHHBIM
yUpeK/IeHueM, HaxO[WIach IO/ KOHTPOJIEM BJIACTH U JOJDKHA Oblyia obecrieyrnBaTh ee HAaydHO-
TEXHUYECKOEe U Xy/I0KECTBEHHOE 00C/TyKBaHHe. PaOOTHUKAM IJIATHIIH.

CCCP mpoposmkun IIeTpoBCKyr0 TpagulMio M co3fal B Havase XX BeKa MOIIHYIO CUCTEMY
roCy/lapCcTBEHHON Hayku. Torza 3To OBLJIO HA 3aBUCTh YYEHBIM BCETO MHPa, 0COOEHHO BO BpeMs
Benukoii nenpeccun. Hayka B CCCP menukoM (uHaHCHpPOBasach TOCYAAPCTBOM U IIOJTHOCTHIO
ObLIa TOAYMHEHA €ro CTpaTerundyecKuM IessaM. OTHOINEHUsS BJAcTel C HAYKOU CKJIA/IbIBAJINCH
HENpOCThle, MPEAIPUHUMAINCH IIONBITKH B3aKPBITh AKaJIEMHI0O HAyK, CO3/1aB BMECTO Hee
COLIMAJIUCTUYECKHE TTPOTOTHUIIBI, TUIIA — KOMMYHUCTUUECKYIO aKaZeMuIo. TpaulluOHHO PYCCKUI
BOIIPOC «...UTO JIeJIaTh?», uMes Masio oTeeToB B CCCP B XX Beke, U, 110 TPaAUILINU, UMEET CTOJIbKO
ke orBeToB B Poccuu B XXI. B OCHOBHOM paccMaTpuBAIOT CTapyld CXeEMYy — «COXPaHHUTb,
COKpaTUTh, PEOPraHU30BaTh U JIKKBUAUPOBaTh». BO3HUK (EHOMEH WJIe0JIOTUUYECKd |
MOJINTUYECKU «KOPPEKTHOU HayKu». [lokaszaTeJbHBIA MPUMEP TOMY — aBIYCTOBCKas CECCUU
BACXHWJI (1948). ¥V coBerckoil BjacTH OblIa JBOMCTBEHHOCTh B OTHOIIEHWHM HayKH. BiiacTh
IMOHMMAaJIa, YTO, C OJTHOU CTOPOHBI, HayKa HE0OXOAuMa JIJIsi BOEHHOTO MOTYIIIECTBA CTPAaHBI, HO C
JIDyTOl — ee HEe3aBUCHUMOCTh, JIEMOKPATUUECKUE TPAJUIIMU W MHOTOE Jpyroe, B CTaH/AApTe
POCCUUCKOTO MEHTAJIUTETA — CUJIBHO pa3apakaslo.

OnHako Bce IEPEKPBIBABIIMK apryMEHT ObLI CIeAyoImuM: 0e3 AKaJieMUUd HAyK HeEJb3s
obecriedyuTh 00OPOHOCHIOCOOHOCTH CTPaHbBI, T.., HA CaMOM JeJie, JIMYHYI0 U MeXKIAyHapOIHYIO
0e30IacHOCTh ByIaCTU. AKazieMus, 0J1aro/iapsi CBOEMY aBTOPHUTETY, IIOMOIJIAa HOBOMY TOCY/IapCTBY
BBIUTH W3 MEXAYHAPOAHON W3OJIAIUN IIOC/e PEBOJIIONUN W yOWICTBA IIAPCKON CEMBH,
BOCCTAaHOBUTH PA30PEHHYIO CTPaHy. B KOHEYHOM cueTe, yAaI0Ch BBIPAOOTATh OOIIUN A3BIK MEK/TY
YUYEHBIMU U TIOJIUTUKAMH, MOHUMaeMbldi Bcemu. /laxxe WM. CrajiuH, YHUYTOXKHUBIIUH OTPOMHOE
KOJIMUECTBO ellle mapckoi mpodeccypbl, moHuMmasu, uro CCCP MOKeT COCTOAThCA KaK BeJIHUKas
Jlep>KaBa TOJIBKO B CBAA3U ¢ paboTON HayyHOro coobiiecTBa. Tak M okazaynoch, pabOTHI IIAPCKUX
mpodeccopoB U HX IIKOJI BHECJU OTPOMHBIA BKJIAJ B mo0eny B Bemmkoit OTeuecTBEHHOU BOWHE.
OHM ¢ MakCUMaJbHOH 3(MGEKTHBHOCTPI0O MOOWMIJIN30BAJIM HAy4YHBIE PECypChl CTPaHbl IS
BHEJIPEHUs] HOBBIX TEXHOJIOTUHM, pa3pabOTKH HOBBIX BUZOB BOOpPY:KeHUs. [[J11 co3paHus HOBOTO
opyxkus, Oyap To aroMHas 60M0a, paKeThl, pEaKTUBHBIE CAMOJIETHI WU OOpb0a C pakoM, Hy:KHa
ObL1a TpAaUIIMOHHAA HayKa, a He AyaThl Tuna T./1. JIpiceHnko — WM. IIpe3eHT u ux nocjegoBaresyen u
YUEeHUKOB B OHOJIOTUM W B JAPYI'HMX HayKax. JTO IPUBEJO K BO3HUKHOBEHHIO (peHOMeHa
«MOOWIN3AaIMOHHOM» HAYK{, BBIABUB CTPATETHUYECKYI0 U OIPEAEJIAIONIYI0 POJIb HAyKH B
0060POHOCIIOCOOHOCTH, ¥ PE3KO YCUJIUB MMO3UITUH AKAZIEMHUHU B TOCY/IapPCTBE.

Ho BosHmkia mpobsema: 000 HaydHBIA «IIPOEKT» HMeJI IIAaHC Ha ToCyZapCTBEHHYIO
MIO/IJIEPKKY, TOJIBKO €CJIF OOOCHOBBIBAJICSA € TIO3UITUHA MPAKTHYECKON 3HAaUMMOCTH. Ho He /i1 Beex
HayK Takoe BO3MOXKHO. Kpome TOoro, B pesysbTare yBJ€YeHUs NPAKTHYHOCTHIO PasopBajiach
I1€JIOCTHOCTh HAyYHOTO COODIIeCTBA.

CBOIO OTpHUIIATEIPHYIO POJIb Bcerjia urpasia crparudukanus. Bxoad Bo BIacTh, yueHbIe
IpeBpaIajIuch B YUHOBHUKOB, YYBCTBYS ce0s1 OTBETCTBEHHBIMU TOJIBKO IIEpes] HAYaIbCTBOM, a HE
repes; Hay4HBIM coob1iiecTBoOM. Ciie/IcTBUEM 3TOrO OBUIO y4acTHe MHOTHX YU€HBIX, ITOMAaBIIUX BO
BJIACTh WJIM TBITAIOIIUXCA TyZa BOWTH, B MaccoBOM Teppope. OHU CTapaiMCh y/ep>KaThCA BO
BJIACTHBIX CTPYKTYpax JIIOOBIMU ciocobaMU — YHUIKAACH, JIABUPYS, NIpeJiaBas Apy3el, CBOI0 HAYKY
u ybexzeHus. B koHeYHOM uTOre — mnpenaBaiu camMux cebs. OcTaBuivecs B JKUBBIX yUeHBIE
JIOJDKHBI OBLTM TIPUCIIOCAbIMBaThCA K JIO3YHTaM M TpeOoBaHUSIM BiacTeld. Bce KOHYMIIOCH
(dopMupoBaHreEM HayKH C HOBOU COIMAIFHOM, HO HEe HAYYHON OpHeHTaIlheNn.

AxazneMuss Hayk ObUIa OJHUM U3 IIPUOPUTETOB IPABUTEIBCTBEHHOW ITOJIUTUKUA. XOTS
MIOMBITKK pa3orHath AH mpomosmkanucek u B 1960-e rogbl. Tak H.C. Xpy1eB, 0oCKOpOJIEHHBIH TEM,
YTO OJTHOTO M3 CTOPOHHHKOB ero spyra, T.JI. JIbiceHKo, He u3bpasu B AKaJIeMUI0 HayK, a CaMOT'0
JIpIceHKO He N30pasu BUIle-TIPE3UAEHTOM — I'PO3WICA pa3orHaTh AH Kk «4epToBOM MaTepw».

B CCCP cioskuiach U 0 KOHIIA CYIIECTBOBAJIA »KECTKAs OOIEeCTBEHHAS M UJIE0JIOTHUYECKast
cucrema (B OCHOBHOM OHA YIIPaBJIAJIaCh BBIITYCKHUKAMH MHCTUTYTA KpacHou npodeccyps! (UKII),
TUnUYHBIA TpuMep — M.A. CycJioB) ¢ BBICOKOHN CTaOMIBHOCTBIO U MPEICKA3YEMOCTBI0O OCHOBHBIX
rmapaMeTpOB »KH3HEYCTPOHCTBA, C IIEHTPAJIM30BAaHHONW CHCTEMOU YIIPaBJIEHUS OTEUYEeCTBEHHOU
HAyKOH, MBITAIOIIEINCSA KOHTPOJIUPOBATh MAaKCHUMAJIBbHBIM 00BEM (PUHAHCOBBIX IOTOKOB B 3TOU

cepe.
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B cooTBeTcTBUH € 3TUM cHOPMUPOBATIUCH KPUTEPUHU BHIOOPA MPUOPUTETOB B HAYKe U CIIOCO0
COCTaBJIEHUs HAyYHBIX U HAYYHO-TeXHUYECKUX IporpaMm U npoektoB. CoBerckuil Corwo3 cresan
OoJIBIIION BKJIAJT B MHUPOBYIO HAayKy, 3aIlyCTUJI IEPBBIM CIyTHUK, OTIIPABIJI 4esoBeka B Kocmoc.
Ho B xoneuno wutore Comerckuii Cor3 paspamwica. IIpmyuH pasBasia ObLJIO MHOTO, OJHAKO
OCHOBHAsI MPUYMHA BOBCE He Ta, YTO OOBIYHO PACCMATPUBAIOT B IMOJTUTHYECKOH IIJIOCKOCTH — 3Ta
IUIOCKOCTh — IIPOU3BOAHAA. A OCHOBHAsA IIPUYMHA — MOTeps HAYYHBIX IIKOJI, yTpaTa OPUEeHTHUPOB
pazsutud. B CCCP B yc0BUAX HACTYMAIOIIEr0 KPU3UCA B JEHCTBUTEIHPHOCTU HE TaK BAXKHBI OBLIN
MepbI YBEJIUYEHHsA CTAOMIBHOCTU CUCTEeMBI (YCHUIeHNe KOHTPOJISA, TAPTUITHOCTH B CUCTEMAaX BJIACTH
U IeH3ypa, HAE0Joru3alus), KaK IIPOrpaMMbl TNPeAyIpeXJeHNs OTKa30B B HECTAaOWIbHBIX
cucremax. Ho cpaboranu nocsenctsus Besnkoro Teppopa, KOT/ila yHUUTOXKAJCA TeHO(POH/, HAIUH,
KOT/Ia YHUYTOXKAJIU JIIOZed, MMEIOINX TOCY/IapCTBEHHBIM THIT MbINUIeHUsA (cyaprba BaBuiosa,
YasnoBa, KoHgpaTheBa U ApyTHX), KOIZIa B PYKOBOJICTBO IIPOXOJIMJIN JIeATENU TUIIA JIBICEHKO-
IIpe3eHT, «KPOThI» B PYKOBOJICTBE U MHOTOe Apyroe. Hekomy ObUIO IPUHATH pellleHre Ha YPOBHE
rocyZilapcTBeHHOro MblnuteHus [liaTtona.

Jlpyras He MeHee Ba)KHasi IPUINHA, O KOTOPOU HUKTO OOBIYHO HE TOBOPUT, ee He 00CYy:K/1aeT
— reHeTHYecKas U KyJbTypHasA IaMATh Hay4yHOTro cooOlllecTBa U HapoJia B 1esoM. Hapos u Hayka
HQ/IOPBINCh HA PEBOJIIONUAX, KOJUIEKTUBU3AIMU, TOJI0JIOMOpE, WHJAyCTPHAIN3AllUH, BOWHE.
[TocrermleHHO B pe3yJbTaTe WUJIEOJIOTHUECKUX U IOJUTUYECKUX O00pabOTOK yTpaumBasiach
hcTopuyecKass HaMATh, yBaKeHHe K Hel, paspyllajach KOJUIEKTUBHAasg NaMATh, LIJIa OpAMasd
¢usuueckaa norepss reHodonza. [lo mepe yxoma U3 KU3HM HOCUTeNIEM HESABHOTO 3HAHUA —
SKCIIEPTOB, B OCHOBHOM 35TO Iapckue npodeccopa, U OHOBPEMEHHO Pa3MbIBaHUA HAYIHBIX OCHOB
MAacCOBOTO CO3HAHMWSA, TOCY/IapCTBEHHOOOPA3YIONUil HAayKU MOTEHIMAJ yracaj. dTa — OAHA U3
ocHOBHBIX MpuuMH KatacTpodbl Coperckoro Coroza. He yexapmiune n3 CCCP mapckue mpodeccopa
CO CBOMMHM HAay4YHBIMHM IIKOJIAMU BbITAIIWIN Poccuio mociie TpakKJaHCKOU BOWHBI, KOTZA
IIPOMBIIIJIEHHOE IIPOU3BOJICTBO OBLIO OPHEHTHPOBAHO B OCHOBHOM 3a)KUTAJKH. JTa KOropra
obecrieynsia MPeBOCXOAAIINN BOEHHBIU MOTEHIIMAJ CTPAaHbl BO BpeMs BTOPOH MUPOBOU BOWHBI,
3aTeEM — CO3/aHHe IMuTa POIMHBI, BOAOPOJHON OGOMOBI, 3alyCK IEPBOTO CIyTHHUKA, IIEPBOTO
yesioBeKka B KocMmoc u T.1. Ilocie yxojia BeJIMKOW KOTOPThI MX 3aMeHWIN BblmyckHUkKu WKII,
y4eHUKHU BBIIYCKHUKOB VIKII, Kk uemMy 3TO IIpUBEJIO — MBI XOPOIIIO 3HAEM U BUJUM.

Kpome paccMoTpeHHBIX mpo0sieM, B HAyYHOM COOOIIECTBE CYIIECTBOBAJ PA3PbIB MENKIY
rpaXJaHCKUM U IPOdeCcCHOHAIBHBIM CTAaTycoM ydeHbIX. C OZHOU CTOPOHBI JleATeau HayKd —
MHPOBasi 3JINTA, C JIPYTOH CTOPOHBI, OHH — «00CJIyra MPaBUTEJIbCTBA M Hapozaa». Hakomwmiiach
KpUTHYecKass Macca JIofield, YOeKIeHHbIX, Ha IIpUMeEpe OIEHOK JIeATEJbHOCTH XpYIIEBA,
BpexHeBa, UTO Tak Ha3bIBaeMoOe MPABUTEIbCTBO U3 HAPOJA, TOUHee — U3 cdepbl 0xyioca — He
cr1oco6HO 3(PHEKTUBHO peliaTh Ha3peBIIINeE TOCYIapCTBEHHbIE TPO0IeMbl. MHOTHE IPe/ICTaBUTETN
HAayKH CTaJIA CBA3BIBATH CBOE Oy/lylllee He C MOJIEpHU3ANMEN Kypca, a ¢ KODEHHBIMH COITMAJIBHO-
MOJINTUYECKIMU U 5KOHOMUUYecKMMU pedopmamu. HarmiagHbIM NOpUMeEpPOM OTHOIIEHUA K
BJIACTHBIM CTPYKTYpPaM M UX JIeATEJIbHOCTU ABJIAIOTCA (HaKThl MACCOBOU SMUTPAIIUU TOTOMKOB TeX,
KTO JI0JITO€ BPEMS PYKOBOJMJI MHOTOCTPaaibHON PoMHOM, HAUMHAsA ¢ TPOMKUX UMEH, TAKUX KaK
noub CrannHa, cblH XpyleBa, WM Jlake JI04b EJjbIlMHA, 710 JleTed MEJKUX HapTUUHBIX
PabOTHUKOB pEeruoHaJIbHOTO MaciiTaba. KaXkiplii OTAEeIbHBIN CiIydald, KOHEYHO K€, HOCHUJI CBOU
UHAUBU/IyaJIbHbIEe YepTbl HO, B OOIeM, HM3-32 MacCOBOCTH TaKUX (AKTOB, CKIAABIBAJICA, U
OTYETJIUBO OCO3HABAJICA OOJIBIITUM KOJUYECTBOM JIIOZIEH, YCTOUYHMBBIN MPUBKYC MapoJepCTBa
napTuiiHOU 3uThl 110 oTHOoIeHU0 kK CCCP. Bo MHOTOM CKOMIIpOMETUPOBAHBI OBUIN HE TOJIBKO
KOHKpETHbIE JIIOAY, KOTOpble 3TUM 3aHUMAaJUCh, HEHOB 3HAYUTEJIbHOU CTeNeHW U cama
WJIe0JIOTH S, METO/IBI €€ Peain3alu.

Hpyras 6ospmias npobiema CCCP — mepmaHeHTHAasl peopraHU3aIys HayKd U 00pa3oBaHUSA
HauWHas ¢ 1917 roga. MHOTHE PYKOBOJMTENH OT HAyKU TOJIBKO B 3TOM MOTJIU ceOsl TPOSIBUTH.
B CIIIA u I'epmanum Bo BpeMs Benumkoi#l nenpeccuu NmpoOsieMy OpraHH3aIllUM HAYKU pPellaid
nHave. ['epmanus, nocyie BepcasbCKux 0rOBOPEHHOCTEN, 3aIIIUTUIIA CBOUX YUEHBIX M0/]T JIO3YHIOM
«Hayka ecTp 3aMeHUTeNIb BOEHHON MoIu». bplia obecneueHa NMPUHIUIHUAIBHO HOBas (opma
(uHaHCMpPOBAaHUA HAyYHBIX HCCIEJOBAHUN HAa KOHKYPCHOU OCHOBe, HanboJiee IepCIeKTHUBHBIE
MIPOEKTHI MOJJIEPKUBAIIH, cO3/1aBast GOH/IBI Pa3BUTUA HEMEIIKOU HayKU. XapaKTEPHO, YTO IPAHTHI
pacnpezesnsaayu caMu Y4eHbIe.

Bo Bpemena PysBesipra mpasurenbetBo CIIIA oOpaTwyioch 3a COBETOM O MOJIEPHHU3AIUH
CTPaHBbI K YYeHbIM. Te IpeyIoKIIN HAyIHO OIOUTU K peOPMUPOBAHUIO, «CKOpee 10 00J1acTaM
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HayK{, HEXeJIW B COOTBETCTBHU C aJMUHHCTPATUBHBIMU HIPOOJIEMaMU IIPABUTEIbCTBA».
[IpenyioxeHve [feATesiell Haykd Obuio nTpuHATO. Ilpu  mpaBUTeNIbcTBE OBUT  CO3/AH
KoHcynbTaTUBHBIM HaydyHBI COBeT, BKJIIOYABIIMN Bblfjalomuxcsad ydyeHblx. OH 1mposein
BCECTOPOHHUI aHAJIN3 IoCyZJapCTBEHHOM CHCTeMBbl HayKU C IeJIbl0 ee yyydlleHus. B pesysibraTte
¢dbuHaHCHpOBaHUE HAYYHBIX HCC/IeIOBAaHUH U pa3paboTok B CIIIA ocyrrecTBiseTcs dyepes3 pa3BUTYIO
CHCTEMY, BKJIIOUAIOIIYIO 70 26 (de/iepaIbHbIX areHTCTB, OCTPO COMEPHUYAMIINX MEXKAy coO0oU 3a
JIOJTIO OIO/IKETHOTO TMHPOTa, BBIJIEJIAEMOTO HA HCCJIEIOBAHUA U pa3pabOTKU (UTO, CIIPaBEINBOCTH
pasy, B KaKOH-TO CTeeHW NPUMEHSIOCh B mapckoid Poccum). ExkeromHo Omoo/pxeT Bcex
¢dunancupyomux Hayky areHTCTB CIIIA mpoxouT MHOTOCTYIIEHUATYI0 MPOLEAYPY OOCYK/IeHUs B
nayatax KoHrpecca 1 MHOTOYHMCJIEHHBIX HAYYHO-OOIIECTBEHHBIX 00beUHEHHUAX. Takum oOpa3om,
CIIIA ocyrrectiisieT 60Jiee TPETH MUPOBBIX PACXO/I0B HA HAYYHbBIE UCCIEOBAHUS.

VIMeHHO paBHONIpaBHOE IMAPTHEPCTBO BJIACTH M HAyKU IpU HAJIWYUM MHOXKeCTBa
HCTOYHUKOB (pMHAHCHUPOBAHUA cO37a0 caMylo 3(GGeKTUBHYI0O B MHUDeE aMepUKAHCKYI0 MOjieslb
HAayKH, Ha KOTODYIO €XKero/JlHO BBIEJAIT OKOJIO 370 MJIPJ J0JUIapoB. BBICOKUI ypOBEHb
dunancupoBanusa Hayku B CIIA u psge pa3BUTBHIX CTpaH OOBSACHSAET BO3SHUKHOBEHHE TaKOTO
ABJIEHUs, KaK MaccoBas dMUIpaANus yueHbIX. PazBUTble CTpaHbI I MOJ/IePKAaHUA HAayKOeMKOM
CKOPOCTH CBOEro pa3BUTHSA BBIHYKJEHBI cOOUpATh UeJIOBEUECKHUU «HAy4HBIH pecypc» BO BCEM
Mupe, B ToM yucie u B Poccuu (Bpoze Obl, Kak rOBOPAT YMHOBHUKHU OT HAyKU, HE KOHKYPEHTHO
CHIOCOOHOI), MMOHMIKASA TEM CAMBIM IIIAHCHI CTPaH, U3 KOTOPBIX HHTEJUIEKTYAJIbHBIN IMOTEHITUAIT
BBIMBIBAETCS, HA HE3aBUCUMOE HAyYHO-TEXHIUYECKOE Pa3BUTHE.

OcTaJIbHOM MHUp TIOIIEJ 1O IyTH aMEPUKAHIIEB, JO0ABUB K CETOJHSANIHEMY IHIO HJEI0
BaBwioBa, OBICTPO pPa3BUBAIOIIYIOCS BO BCEM MUpPE, 3aK/IIOYAIONIYIOCA B CO3JaHUM U pabore
«BUPTYaJIbHBIMH» WHCTUTYTaMH. Bo BpemeHa BaBmioBa 5T0 ObLiIa /1oJITast UCTOpUS, CBA3aHHAS C
TEXHUYECKUM MOMEHTOM PabOThI IOUTHI, HO TEIIEPh OHA PEAIbHO PeaTn30BaHa 6J1aroiapsi HOBBIM
cpeJZicTBaM CBsA3U — MHTepHeTY U pyruM HH(POPMAaIMOHHBIM pecypcaM.

®urHaHCH, 5KOHOMUKA, UHPOPMaLUA — BCe 3TO y>Ke He KOHTPOJIUpYyeTCs U He PeryJIupyeTcs
1o OOJIBIIIOMY CYETy TOCY/IapCTBOM. Y OOJIBIIMHCTBA TOCYZAAPCTB HET CPEJCTB COXPAHUTH HA
IPEKHEM YPOBHE TPAJUIMOHHBIE CHMBOJIBI CBOEH MOIIM, TaKWe Kak Hayka, oOpa3oBaHHE U
KyabTypa. B pesysbprare Hayka, o6pa3oBaHuUe, KyJIbTypa IPEAOCTaBJIEHBI caMUM cebe U caMu
JIOJKHBI MICKATh CPEZICTBA K CylllecTBOBaHUIO. /Ipyras npobiieMa, 5TO IONBITKU IIOCTAaBUTh HAYKY
Ha C/Iy:KOy HAIlUM WM KJaccy, Kak, HalpuMep, «HapoJlHas MUUYypHHCKas OHWoJioTHs» (CHOBa
BCIIOMHUM 1y3T JIpiceHKko-IIpe3eHT) mnu «apuiickas ¢usuka». Ceilyac 5T0 HEBO3MOXKHO, MUP Ha
9TU TpabJiiu y>Ke HaCTyIIal.

Cocroanue Hayku B Poccnn

Hayxka B coBpemenHo# Poccuu ¢popmansHo HeapdekTnBHA. OCOOEHHO OUEBUAHO 3TO IPU €€
COTIOCTABJIEHUHU C PA3BUTHIMH CTPAHAMU WJIU JIPDYTUMU, B KOTOPBIX IPUMEPHO Ta K€ 0JI HAyYHBIX
pabOTHUKOB cpel B3aHATOro HacesjeHus. Ilokasarenu, xapakrepusymomiue 3()GeKTHBHOCTD
3apy0eKHBIX HAITMOHAIBHBIX HAYYHBIX Pa3pabOTOK — YHMCJIO HOOEJIEBCKUX JIaypeaToB, MyOJIUKaIIII
U TATEHTOB, JI0JI1 HAyKOEMKHUX TEXHOJIOTUHM U Ap. B pasbl IpeBOCXoAAT poccuiickue. Eme oxHa
myrawlnas npobsema A Poccuu nmpoucrekaer u3 Toro, uro XXI BeK — 3TO 31M0Xa MPUKJIAHBIX
uccaeoBaHUN. B 3TOM acriekTe B3aMMOOTHOIIEHUS MEK/Iy TEMU, KTO B MUPe CO37jaeT 3HAHUA, U
TeMH, KTO 5TU 3HAHUA NpeBpalaeT B TEXHOJIOTUU U TOBAPHI, HOCAT MIPAMON XapakTep, 6e3 yuactus
HAy4IHO! OIODOKpaTUH, M ee IMONBITOK Kak B Poccuy mOpYyJIUTh HAYYHBIMU U IPUKJIATHBIMU
HaNpaBJeHUsIMH U JIEHbTaMU. 3HAHUSA CTAJIM TOBApOM, KOTOPBIM — OCHOBA CIIpOCA HA PBIHKE.
BasKHBIT 371IEMEHT MUPOBOH HAayKH 3aKJIIOUAETCSA B TOM, YTO OHA CTajIa BBICOKOITPO(hECCHOHATBHBIM,
JTOPOTOCTOSIIITUM M CJIO3KHO OPTaHM30BAaHHBIM, YK€ BO MHOTOM He HayKOH, HO OM3HECOM.

Hayunoe coobmiectBo Poccum mepeskuBaeT KyJIBTYPHBIH IMOK U KPHU3HUC, TTOCKOJIBKY
JIOCTaTOYHO OOOCHOBAHHO TIIOJIaraeT, YTO OHO ObLI0O AKTUBHOM COITMAJIPHOM CHUJIOH HA STalle
IIePECTPOHKH TOCY/IApCTBA, KOT/Ia TPeOOBAJICA aBTOPUTET HAYKH, & KOT/Ia BCE CBEPIIIIIOCH, HAYIHOE
COO00IIIECTBO OKa3aIach rpydbo OTOPOIIIEHHBIM HOBOH BJIACTBHIO, KOTOPYIO, B 00IIIEM, OHO U CO37IaBaJIo.
B petanax moBTOpmiach CUTyaIys 1917 rojia, KOrja HAy9HOe U KyJIBTypHOe coobiectBo Poccuu
OTPUHYJIO IIAPCKYI0 BJIACTh B JIIOOBIX ee MpOSABJEHUAX. /[0 CHX HOp STOT BOIPOC OCTAJICHA
OTKPBITBIM — KTO K€ COCTaBJISJI 3TO HaydyHOe coob1iecTBO (kpoMe BoImycKHUKOB MKII), KakOBBI
ObLTM OCOOEHHOCTH €ro B3aMMOJIEUCTBHUs C BJacThio BO BpemeHa 3akata CCCP, uto oxkuzjaer
Hay4IHOE COOOIIECTBO cefyac u B OyIMKaUIIel mepcneKTUBe.
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ITpUYUHBI OTCTABAHUSA POCCUNICKOU HAYKH

[TpUYMHBI COBPEMEHHOTO COCTOSHHUSA DPOCCUMCKOW HAayKH OueHb CJIOKHBL. Ho dakTom
ABJIAETCA TO, YTO B PaMKaX OJHOU MEHTAJIbHOCTH, MACCHOHAPHOCTH, IIPUPOI000YCTPONCTBA U C
TEeMH Ke OCHOBHBIMU pecypcamu Poccus B obsuke CCCP 6b11a 5KOHOMUYECKU MOITHON MUPOBOU
U Hay4YHOU Jiep:KaBoy, 6e3 BHENTHUX U BHYTPEHHUX JI0JIToB. Uepes /Ba/illaTh MIATH JIET, BPOZE OBl,
Bce Ta ke Poccuss — HO B pe3ysbTaTe SKOHOMUUYECKHX U MOJIUTHYECKUX pedopM IOTepsiia CBOU
CTaTyC BEJINKOU JIEPIKABBI...

'naBHas mpuumHa Beex mpobsieM Haykw Poccum, u ee pa3BUTHUS B TOM, UTO POCCHUMCKOE
rocyyiapctBo (akTUUECKH YCTPAHWIJIOCh OT uX pereHusa. Co3maHWe YCJIOBUH JAJIA HAyYHOH
JleATETbHOCTH — MpsiMas O0A3aHHOCTD U OJIHA U3 IJIaBHBIX (PYHKIIMN COBPEMEHHOTO TOCY/IapCTBa,
[0 KpaHel Mepe, TaK IMPUHATO B MUpe. DbIBIIee PYKOBOACTBO 3a0bLIO, UYTO HAyKa SBJIAETCA
cucreMoobpasyromiell 061acThi0 B COBPEMEHHOM rocyziapcTBe. be3 pasBuToll Hayku B CTpaHe He
MO>KeT OBITh HUYEro — HU Pa3BUTON 0OOPOHHOI IPOMBINIIEHHOCTH, HU 3G(MEKTUBHON CUCTEMBI
o6pa3oBaHNs, H COBPEMEHHOTO 3/IpABOOXPAHEHNSA, HI HHHOBAIIUOHHON 5KOHOMUKH. OTCyTCTBHE
COOCTBEHHOU IIEpeZIOBOM HAYKH BOOOINE CTAaBUT IIOJ, COMHEHHE BO3MOKHOCTb HE3aBHCHMOTO
rocyZJapcTBEHHOTO pa3BUTHA Poccum, 1o KpaiiHell Mepe, Kak Jiep:KaBbl MUPOBOro ypoBHsA. Hayka,
paHee IUIOXO WM XOPOIIO, HO Yepe3 CHUCTeEMY 00pPa30BaHMs, CPEJICTBA MACCOBOM MHGMOPMAIINY, JITUHbIE
KOHTAKThI 3HAUUTETHFHOU IPOCJIOVKU YUeHbIX (POPMUPOBaJIa OOIIECTBO C COBPEMEHHBIM B3IVIAZOM Ha
MUP U IIPUPO/Y.

[IpocBeTuTenbcKass W PAMOHAIM3UPYIOMIAA JIEATETPHOCTh HAYKH CETOAHS OKas3ajach B
OTIMO3UIIUN TOJIUTHKE ToCyZapcTBa. TpPyIHOCTh STOTO IOJIOKEHUS HE TOJBKO B TOM, YTO HayKa
Poccun, Oymyun HayKo# TOCyZJapCTBEHHOM, He TOTOBA K POJIM aKTUBHOU ommo3uruu. Kpome toro,
poccHuiicKasi HayKa HAKONWJIA YK€ JOCTATOYHBIA OIBIT PE3YJIBTATOB CBOEH OIIO3UIIMOHHOCTH.
B Poccun Hay4yHBIH CTaTyC y:Ke B TIPEIIEPECTPEYHBIA TEPHO, OIPENEssICA MHOTHMU, YaCTo,
COBEpIIEHHO HeHayyHbIMU dakTopaMu. OAHAKO ele COXPAHsICA JIOCTaTOYHO BBICOKHI
COLIMAJIBHBIH CTAaTyC HAYYHOTO COOO0IIeCTBa, 00ecreunBaoUi IUPOKOe BIUAHNE GOPMYIUPYEMBIX
HAy4YHBIM COOOIIIECTBOM TOYEK 3pEHUA. JTOT CTATYC B IOCJIEAHHE JECATWIETHS IUIAHOMEDHO M
JIEMOHCTPATUBHO MPUHILKAJICSA U CAMHUM HAYIHBIM COOOIIECTBOM, U BJIACTHIO. B KOHEUHOM HTOTE
COOCTBEHHO y4eHble, 3HAUMMOCTh MX HKCIIEPTHBIX OIIEHOK, KaK (PaKT UCUYE3JIU C MOJUTUYECKOHU
apeHbI.

CoBpeMeHHOe COCTOSTHHE POCCHUHCKOTO HAydyHOro COOoOIlecTBa, OTHOIIeHHWe K HeMy
roCyZlapcTBa, HE UMeeT aHAJIOTOB HU B COBETCKOM HayKe, HU B 3alla/[HOU HayKe, HU B HayKe CTPaH
«Tperbero Mupa». K atomy /o6aBiisieTcss To, 4TO y OOJIBIIMHCTBA HACEJIEHUs TMOHSTHE TPYAOBOM
STUKHU, IPUYEM HE TOJIBKO B cepe HAyKH, pa3MbITO KU3HEHHBIMU ITpuMepaMu. JJoOpOoCOBECTHBIH
TpyZ, yueba, paboTa, TBOPUYECTBO B «TOCYAAPCTBO OOPA3YIOMIUX» MPEANPHUATHAX U UHCTUTYTaX
HayKH He JAI0T JIOCTAaTOYHBIX CPEZICTB K CYII[€CTBOBAHUIO.

Hayunasa mosmTuka rocyzapcrBa aHTHHaydHa. OHA CTPOUTCS UCXOASA M3 UPPAIMOHATIBHBIX
YTBEPKJIEHU O «HEKOHKYPEHTHOUM CIIOCOOHOCTH» HAIllel HAayKH. DTUM OIIPaBbIBATIN JIEMOHTAXK
BCcel CHCTEMBbI HAyYHO-UCCJIEZOBATEIbCKUX M TEXHOJIOTMYECKUX HHCTUTYTOB. Ho pesysnbTaT B
peasibHOCTU UHOM. Hammm cooTeuecTBEHHUKHU OKa3aJIUCh YCIENIHbIMU B MPUHABIIUX UX CTPaHAaX,
HEKOTOpble U3 HUX CTAJIU HOOEJEeBCKUMU JlaypeaTaMy U B CBOEM OOJIBIIMHCTBE BO3BpAIAThCA Ha
Ponuny He cobuparores.

WHIUKAaTOPOM COCTOSHUSA UM IEPCIIEKTUB HAayKHW B CTPaHe, YTO YCKOPSET WK 3aMefJiser
SMUTPALUI0 €€ CAMBIX aKTHUBHBIX HOCUTEJIEH, CIy:KaT MPUMHUTUBHbBIE Belly, HAIIpUMep, 3apIliaTa
HAayYHBIX PAOOTHUKOB. EC/IM JOKTOp HAyK, T. €. CIEIUAJINCT BBICIIEH KBUTU(DUKAIMH, UMEET
3apIUIaTy, B pa3bl WA Ha TMOPSJOK MEHBIIIYIO, YeM PSAIOBOH KOHTOPCKUU CIIyKAIUi B OAHKOBCKOU
chepe win cdepe TPUPOTHBIX PECYPCOB, TO 5TO OMHO3HAYHO OIPEJIEJIIET CTaTyC HAYKd B
COBPEMEHHOU COITUAJIbHON cucTeMe. OCTaTKU POCCHICKON HAyKH CYIECTBYIOT WHEDPIIMIOHHO B
pPEKUMe SKCTPEHHOTO TOPMOXKeHUsI (Ha «9HEPTUH BhIOEra»).

BOJIBITMHCTBO HAYYHOTO COOOIIECTBA IOJIaraeT, KaK U PYKOBOJICTBO HAYKH, YTO BCE JIEJIO B
HHU3KOM YpOBHE (DPMHAHCHUPOBAHUHU OTEUECTBEHHOUN HAYKH, U CTOUT TOJIBKO 3TOT YPOBEHb IOJHATD,
KaK YBUJIM €€ HOBBIN paciBeT. JTO TaK, U He Tak. [IpobsieMa OCJIOKHAETCA TeM, UTO COI[UAIbHAS
TPaeKTOPHUsA COBPEMEHHOTO OOIEeCTBA OPUEHTUPOBAHA Ha €ro JEeTrpajlalliio U YIPOIeHUe, UeT
MAacCOBOE Pa3BUTHE B «IHUBUIN3ALUUIO TPYI[00». C BBITEKAIOIINM U3 3TOTO aHTUOOIIECTBEHHBIM
MOBeZIeHNeM, Jerpafialiueldl MBbIIUIEHUsS, CHIDKEHHEM WJIH OTCYTCTBHEM YMO3aKJIIOUEHUH,
BHE/IPEHUEM YIIPOIIEHHBIX CTEPEOTUIIOB, HAPDKOMaHUEW W HHQEKIMOHHBIMU 3a00JI€BAHUAMU.
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IJKOHOMHUYECKHH U COIUAJIBHBINA YIEPO OT «OUUYAHUS» B pe3yJbTaTe MPeAbIAyIIuX pedopm
MOKeT IPHUBECTH K JlaJIbHENIIIeMy pa3Bajly rocy/lapcTaa.

JlokTpuHa pedopMBbl, UCXOAAIIAA U3 IOMYJIAPHOU KOIJZIA-TO H/IEU «Pas3rocy/lapCTBIEHU» U
IepeBo/i IVIaBHBIX cdep JeATeIbHOCTU TOCyAapcTBa B YCJIOBHSA CTUXMHHOIO DPBIHKA, OKa3alach
HeCOCTOATeJIbHON, B TOM 4YHcJIe, B OTHOIIEHWM Hayku M TexHUKU. Hukto B Poccuu He cmor
3aMEHUTh TOCYAAPCTBO KAaK TJIABHOTO «3aKAa3UMKa» HAyYHBIX HCCJIEJIOBAHUN UM OCHOBHOTO
ncTouHuKa puHaHcupoBaHus. To, 4TO OBLIO IEHHBIM B CHCTEME YIIPaBJIEHUSA HAYKOU B IAPCKOU
Poccun, u uro 3atem ObL10 Mcnosb30BaHO B CIIA — duHaHCHUpOBaHME U3 PA3HBIX UCTOUHUKOB.
Ceityac 5TOTO B MPUHITUIIE HE MOXKeT ObITh. JIpyras Poccuss — apyroe obIecTBO, CI0KHEUIAS 110
CTPYKType Hay4dHO-TeXHUUYecKas cucrema Poccumn, co3maHHas 3a 300 JIET, OcTaByieHa 0e3 CpeCTB U
COLIMAJIbHOM 3aIIUTHI.

OmaceHuss HayJHOM OOIIECTBEHHOCTH B HAcCTOsIlee BpeMs OOYCJIOBJIEHBI JIOCTATOYHO
00OCHOBAHHBIMH IIPEIIOJIOKEHUAMU O TOM, UYTO B Pe3yJIbTaTe HaMeyaeMbIX PEOpraHu3anuil u
YCWIEHHS POJIM TOCYAApCTBA B YIPaBJIEHUH HAyKOH ee cyap0y OyAyT pelaTh, IMpeEKJEe BCETo,
YUHOBHUKY, COBEPIIEHHO He pAacloJIoKeHHble BJABaThCA B  TOHKOCTH IPUOPUTETOB
dbyHITaMeHTaIbHON HayKU. Bpsi/t 11 Takoe PYyKOBOACTBO MOKET OBITH JIyYIlle, YeM H3BECTHOE CBOUMU
uroramu naptuiinoe B CCCP. B HEKOTOPBIX KpyTax yIpaBjieH4YeCKOU 3JIUThI OTCYTCTBYeT IOHUMaHe
TOTO, YTO YIPaBJIATH, TeM 0oJjiee B TaKOH JEJMKATHON 00JIACTM KaK HAayKa, 5TO HE 3HAYUT —
MIpeJNUCHIBaTh. YIPABJATh — OSTO B3HAYUT CO37aBaTh YCJIOBUSA, HEKYI IPOAYKTHUBHYIO
OKPY>KAIOIIyI0 Cpeay, HanboJsiee 6JIarONPUATHYIO AJIS CO3/IaHUA HOBOM HAyYHOH HAe0IoTuu. Benpb
«yTeuKa MO3roB» B Poccuu 5TO He CTOJIBKO pe3yJIbTaT MAaTEPHAJIbHOTO HEOJIAromoJIydns, HO,
IIPEK/Ie BCETO, OIIYIIEHUs BTOPOCOPTHOCTU IO OTHOIIEHHIO K Pa3BUTBHIM CTPaHAM, OTKPBITOU
HE3aMHTEPECOBAHHOCTH COLIMyMa B HAyYHOU JEATEIHHOCTH, MHOXKECTBEHHOCTh €€ MMMMUTAIHH,
OTCYTCTBUSI PEIPHOTO HKCIIEPTHOTO HAYYHOTO COOOIIECTBa, HE3arpsA3HEHHOTO KJIAHOBOCTBHIO U
6JIM30CThI0 K BJIACTHBIM CTPYKTypaM WJIH K COOOIIECTBY I'paHTOpaclpezienuTesneil. Bcem atum,
MpeX/e BCEro, OOBACHSAETCSA AKTUBHAsA SMUTpanus u3 PoccUM MOJIONBIX JesTeNell HAyKU,
MOHWIKAIONIAsl TeM caMbIM HalllM IAHCHl HA HE3aBUCUMOe HAyYHO-TeXHHuYecKoe pasButue. I
HUKaKHe JIeHe:KHble BJIMBAHUA II0CJIe MHOXKECTBA aKTOB HEBEPHOI'O MEeHe/[P)KMEHTa B HayKe ITOKa
He MOTYyT HU3MEHHUTb YpOBEHb /JOoBepus — Kak oOllecTBa B IeJIOM, TaK M COOCTBEHHO
HccJie/ioBaTeNIed — K 9TOM caMOU opraHusarumn — Poccriickoi akaieMuu HayK, ¢ ee UCTOPUEH, C ee
yIpaBJIeHUeCKUMU TPAAUIUAMU, KOHCEPBATUBHOCTHIO B3IJIA/IOB.

TeopeTmyecku, KaK BO BCEM MUPE, TOJIPKO CAMO HAyYHOE COOOIIECTBO MOKET BhIPAOATHIBATh 1
MO/IZIEP’KUBATh CBOM TPO(MECCHOHATIBHBIE W MOPAIbHO-3THYECKHEe HOpMBI. [ocymapcTBo, Ha
OCHOBAHUM HKCIIEPTHOTO AaHAJIW3a BEAYIIUMH CIEIUAUINCTAMU TEHAEHIIMH B MHUPOBOM HayKe U
TEXHOJIOTUH, MOKET U JIOJI’KHO OTIPEZEJIATh CBOU IPUOPUTETHI U CTUMYJIMPOBATh UX PEaIM3aI[UIO
UMEIIIUMICS B €ro pPacHOpsSKEHWH 3aKOHO/IATEIbHBIMU, (HUHAHCOBHIMH U HAJIOTOBBIMU
cpencrBamu. [Ipudem, He BBITTyCKas U3 BUAY BEHUYPHbIE, IONCKOBBIE HCCIIEOBAHMUA.

B cpeme HemaJbHOBUAHBIX OTEUYECTBEHHBIX UYWHOBHUKOB U  IIOJIMTUKOB  OBITyeT
IpeZiCTaBJIeHNe, UYTO YY>KOU TPy, 3apyOesKHble JIOCTIKEHUS MOXKHO JIETKO KYIUTb U 3aBECTH B
CTpaHy. DTU Ipe/ICTaBJIEHUA CJIOKIIIUCH ellle B 30 rofjaX MPOILIoro Beka. YacTh 3JIUTHI MojIaraia,
YTO, «COKOHOMHUB» HA 3TON «MaJIO3HAYHUTEIBLHOW», 110 UX MHEHUIO, chepe cOOCTBEHHOU HaYKH,
MO>KHO CIIOKOWHO Napa3uTUPOBAaTh Ha WHTEPHAIIMOHAJIBHON MHUpOBON Hayke. Ho He Hazmo
3a0bIBaTh (€CIM KOHEYHO, MEHTAJIUTET MEeHEe/P>KMeHTa HayKU OTJINYaeTcs OT TPAAULNU 30-X TO/I0B
XX Beka), YTO OAWH U3 CAMBIX APKUX JIySTOB TOTO BpeMeHU — JIpiceHko-IIpeseHT, maptus u
IIPABUTEIBCTBO TAK M HE PENIMIN ITPO0JIeMbI ITPOIOBOJIBCTBEHHON 6€3011acHOCTH CTpaHbl. Takke
KaK U «CBOOOJHBIN PHIHOK» B Poccuu mocieqHux 20-TH JieT. B wactHocTH, 61aroziaps, JIpiceHKo,
TYIIEHKY BO BpeMs BOWHBI 3aBO3WIM aMeEPUKAHCKYI0, Oslaromapsi BuibsiMcy — TPOTHBHHUKY
XUMH3AIUY, TTIOPOX TO Ke. XOTSA 3a/I0JT0 10 3TOro [IpSHUITHUKOB IpEeAyIpekIaa O TOM, UTO
XUMHYECKHE 3aBOJABI 10 TPOU3BOJACTBY yAOOpEHWH WMEIT JABOHHOE WCIOJIb30BAHUE U
Ha3HaUYEHUeE, He TOJIBKO CEJTbCKOXO3SHCTBEHHOE, HO M BOEHHOE.

Jlo cux mop B CTpaHe CWJIbHBI IO3UIIMU IIOCJIE/IOBATEIe — «BHYKOB» JAyaTa JIBICEHKO-
IIpesent. OTcyTcTBUE YBAXKUTEJIBHOTO OTHOIIEHUs K HAydyHOM paboTe, HENOHUMaHHE
HEeOOXOIMMOCTH HCIIOJIb30BAHUSA CaMOTO COBPEMEHHOTO O0OPYZOBAHUS M UYETKON OpraHu3aruu
MaTEPUAJIBHOTO O0eclieueHrs] HAyYHBbIX HCCJIEIOBAHUU — KaK pa3 3TO ABJAETCH IPAMBIM
pe3yJIbTaTOM NPUHUMABIINXCA pPaHee PelIeHW MapTHM W IIpaBUTEbCTBA. Bce 3TO BemeT K
IIOCTEIIEHHOMY HCUE3HOBEHUIO B CTPAHE CIEIUAJINCTOB, CIIOCOOHBIX BOCIIPUHUMATDH IIEPEIOBBIE
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JTOCTHKEHUS CBOUX 3apYDeKHBIX KOJLIET. 3HAYUTETbHASA COCTABIIAIONIAA IOTEPh POCCUICKON HAyKU
COCTOUT He TOJIBKO B OTbhe3/le AesATesell HayKu 3a pyOexk. MHOrHMe UMEHHO HMCYe3al0T KaK yueHble
BHyTpU cTpaHbl. He :xenad OBITh JIIOIBMH BTOPOTO COpTa Ha 4YyXKOWHe, He 3Kejasd OBITh
BBITECHEHHBIMU ¢ POZIHBI, OHU NIPOCTO YXOAAT B ApyTHe cephl AeATeIbHOCTH, IOCKOJIbKY yCTaau
IIOCTYIIATHCS CBOMM YeJIOBEYECKHUM JIOCTOMHCTBOM, JIOCTOMHCTBOM JleATesisl HayKu U OoJibllle He B
COCTOSTHUM COTPUKACAThCA ¢ QYHKIIMOHEPAMHU OT HayKH. MOKHO TOJIBKO HAJIEATHCS, UTO IIPOIECC
He JIOCTUT KPUTHUYECKOro ypOBHA, U Poccus coxpaHseT BO3MOKHOCTh Pa3BUBAThCA HE Kak
ayTcaiiiep, a Kak He3aBUCHMas cTpaHa — MUPOBas JiepKaBa.

Cucrema COBETCKOM HAyKH, HaJj0 NOHUMAaTb, B OCHOBHOM pa3pylleHa U ee HeJb3s
peaHuMHPOBaTh. XOTH ee OCTATKH, (YXOAIas HaTypa — OCTaTKU T'OCY/IapCTBEHHUKOB, HA «9HEPTUU
BbIO€ra»), CO CBOMM OCOOBIM THUIIOM HAYYHOTO MBIIUJIEHUS, CTWIEM KOJUIEKTUBHOU pPabOTHI
YaCTUYHO CMOIJIM IEPEeXUTh Kpusuc. Hayka CHIBHO cOKpaTwiaach B MaciiTabax, HO, MOXKHO
HaJIeAThCs, COXPAHWJIA CTPYKTYPHBIE IOZpAa3/iejieHus Ha CUCTeMOOOPA3YIONINX HaIPaBJIEHHSX.
Bo3M0kHO, OHU ¥ MOTYT OBITh COOPAHBI B HOBBIE CTPYKTYPHI — 00Jiee KOMITAKTHBIE, MOOUJIbHBIE U
CTaTh CBOEOOPA3HBIMU «I[EHTPAMH KPHUCTIM3AIUU». XOTeJ0och Obl HANIOMHUTH, POCCHUMCKAA
Hayka Bcerza (UHAHCHPOBAJIACh IUIOXO, BHJIUMO, 3TO M ObUIO NMPUYUHOU (POPMHUDPOBAHUA ee
HU3BECTHOTO CBOe0Opas3us — HEIPUXOTIMBOCTU U N300PETATEIBHOCTH, 32 UYTO POCCUUCKUE YIEHbIE
U LIEHIJTNCHh BO BceM MUpe. Il pOCCUNCKON HAyKU TUIIMYEH 3JIEMEHT UTPBI, a3apTa — B OOJIbIIEN
CTENleHU, YeM WCIIOJTHEHUsA CBOUX CIYKeOHBIX O00S3aHHOCTEH, TeM 0ojiee — YAOBJIETBOPEHU
CTaHZApTa MaTEPUAIBHBIX 3aPOCOB. DTO TOXKE HA/I0 YUYUTHIBATH, MBITASICh 3aTHATH MIOKA €Ile —
YaCTUYHO - )KMBOU OPraHU3M HAYKU B PAMKHU «CBOOOHOTO PBIHKA».

PrIHOK He pemwt U He permuT pobsieM Hayku. [Iporecc caMoopranu3anuy 1 KOHKYPEHITUH B
Hayke B Poccum He momien kKak oxxuzanu pedopMaTopbl. 3aMmbicesl ObLI B TOM, YTO IIpH
SKOHOMHYECKUX TPYAHOCTAX B HAyKe (B HAYYHOM COOOIIECTBE) BOSHUKHET CTUXUIHO JIEUCTBYIOIAN
MeXaHU3M KOHKypeHInH (HeBUAuMasi pyKa PbIHKA). TO JOLKHO OBLIIO IPUBECTU K OMOJIOXKEHUIO U
MIOBBIIIIEHNIO0 KAUECTBEHHBIX XapaKTEPUCTUK Ka/IpOB HaykU. Tak Jymanu (pyHKIIMOHEPHI, TAK OHU
paccuuThiBasu. PaccuuThiBasin Ha Haubosiee JleecriocOOHbIE Ka/pbl HAyKU — MOJIOABIX U
SHEPTUYHBIX KAaHAWAATOB HayK. Ha jiesie mOJyymsioch WHA4Ye, MPAaKTHUECKH oOpaTtHOe — OGosee
MOJIOZIble Y SHEPIUUHble KaJpbl, IMEHHO Te, Ha KOTO PACCUUTHIBAIU, VIILUIN B OM3HEC «IIO-PYCCKU»,
JI00 B YEITHOKH, TNOO SMUTPHUPOBAIIH.

CTpyKTypHOU IlepeCTPOMKM HAyKH TOXKe He Ipousonuio. Hanesanucb, 4TO MHUpPOBOe
pacripezieyieHrie HAyKH ¥ KOHKYPEHITUSA COXPAaHUT U YKPEIIUT JIeeCTIOCOOHBIX OTE€YECTBEHHBIX YIEHBIX,
KOTOpbIE pabOTal0T «HAa MUPOBOM YPOBHE». Pe3ysbTaT oka3ascs HHbIM, 0OHAPYKUJIOCH UyTh JIU HE
MIOJTHOE COKpAIlleHHe TTOTEeHI[HaIa TPAKTUYECKH BCEX BEAYIIUXCA B CTPaHE HAYYHBIX HATIPABJIEHUH
U yUpeKIeHUl.

IlepepacmipesiesieHuss PeCypCcoB MeXKAY HAYYHBIMH HAIPABJIEHUAMH U O0JIACTSAMHU TOXKE HE
MPOM30NLI0. BO3MOXKHOCTH yJacTHsA B HAJHAIMOHAJIBHBIX HAYUYHBIX MPOEKTAX B OOJIBIITMHCTBE
cJIlydaeB He 0Ka3aioch. [103TOMy KTO MOT — roJlaMuy MOcJIeZl0BaTeIbHO BBIMBIBAJICS B SMUTPALIUIO.
He okazasioch Hay4yHBIX MEHE/[?)KEPOB, UTO He YAUBUTEIbHO, IIOCKOJIBKY B IJIAHOBOM 3KOHOMUKE
CCCP — oTkyzma ObLIO B3ATHCA TPAMOTHOMY, CAMOCTOSTEJIBHOMY, OPraHU30BAHHOMY HAYYHOMY
MEHEH>KMEHTY, MPO(eCcCHOHAIBHO CIIOCOOHOMY K IIPOJIBMPKEHHIO JIIOOBIX, HE TOJIBKO HAay4YHBIX
IIPOEKTOB Ha CBOOOAHBIN pbIHOK. OOHapyXWwicad Je@UIUT BBICOKONMPODECCHOHATBHBIX U
cI0COOHBIX K 3P (PEKTUBHOMY MEKAYHAPOJHOMY HAYYHOMY COTPY/IHUYECTBY YU€HBIX. He TOJIBKO B
CBA3M C SMHTIpanuei, HO U OJylarogaps YacTOMy OTCYTCTBHIO COBHAJEHUS MKy HAyIHBIM
MOTEHIIMAJIOM U aKaJeMHUYECKUM PAHTOM, B pycje cHOPMHPOBABIIEHCS TPAIUINU, YXOAIIEN
KODHSIMH B T€ caMble 1917-€ U 1948-e To/Ibl.

[To-BumMoOMYy, GOJTBITUHCTBO peOPMAaTOPOB KaK pa3 B 3TOH TPAAULIMHU U (POPMHUPOBAIIUCS,
IIOCKOJIBKY JaKe IIKOJIbBHUKY IIOHATHO, UTO PBIHOK HE MOXKET TOJIJIEPKATh HCCIe0BaHUs,
pe3yJIbTaThl KOTOPHIX OyAyT MPUHOCHUTH MPUOBLIb B OTAQJIEHHOM OyayIleM, i PbIHKA HY>KeH
OBICTPBIN pe3ysbTaT BJIOKeHUH. OJHAKO HAyJYHbIE WCCIEJOBAHUA IOMAUHHSIOTCA WHBIM
KpUTEpUAM, He PPIHOYHBIM, a TEMH, B KOTOPBIE BXOJIUT MHOTO€E ZIPYTOe, HallpuMep, oOpa3oBaHue 1
MIOAITOTOBJIEHHOCTh HACEJIEHUS II0Jb30BAThCA HAYKOEMKHUMHU TEXHOJIOTHUAMU, TEXHOJIOTHYECKUH
MIPOrpecc U yCTONYNBOE PAa3BUTHE CTPAHBI.

PbIHOK He 3aWHTepecOoBaH B IMOJIYYEHUU [IOCTOBEPHOTO 3HAHUSA, MOITOMY OH HE MOXKET
MOTHUBHUPOBaTh O0OOOIIEHHBbIE KCCIEAOBAHUSA, HAIPaBJIEHHbIE HA JOJITOBPEMEHHBIH IPOTHO3 U
pasBuTHe. KOHKypeHIHsI MeXJy HCC/IeI0BATEIbCKUMHU IIIKOJIAMU: HEPEJKO caMa IOCTaHOBKA
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TAKOro BOMpOCAa aOCOIOTHO OeccMBbIC/IEHa, ITOCKOJIBKY OJMHAKOBOCTh IIpe/IMeTa M O0BbeKTa
HccelOBAaHUU BOBce He IPeAIosaraeT CXO/ACTBO IyTell M pe3yJsbTaToB. HacTo MMEHHO B TaKHUX
cJIydasx BO3HUKAIOT KaueCTBEHHO HOBble 3HaHUA. Hy>KHO OTUeTJIMBO NPEJCTaBIIATh YHUKAJIBHOCTh
CJIOXKUBIIIETOCS OIIBITA KAXK/IOTO IPO(ECCHOHATBPHOTO UCCIEIOBATENIS, U3 UeTo cJIelyeT aOCOTI0THAS
OPUTUHAJIBHOCTh €r0 IIO/IXOZI0B U Pe3yJsbTaToB. IIombITKa IlepeBecT Hay4yHble HCCIIEZJOBAaHUA HA
CaMOOKYIIaeMOCTb IIPUBOAUT TOJIBKO K OTHOMY — YCUJIEHHUIO KOPPYIIIUU U ITPOU3BOJIA B MO/IJIEPKKE
TeX WIN UHBIX YWIEHOB HAYYHOTO COODIIeCTBA.

Jnsa nopaep:kaHusA XOTsA ObI BUAMMOCTU YCHEITHOTO (PYHKITMOHUPOBAHUS «IePUDEPUITHOMN »
HayK{, B KOTOPYIO TpaHCcOpMHUpPYeTcs BeJIMKas POCCHUMCKas HayKa, Mpek/e Bcero, HeobXoaumMo
YUHUTBIBATh €€ UCTOPUYECKH c(popMUpOBaBIIeecs cBoeobpasue.

B TO ke BpeMms, B IOCJIETHHE TOABI MOSBUJIOCH MHEHUE, UTO POCCHUCKYI0O HAYKy MOXKET
cnacTu ucnblTaHHBIA Iletpom Besukum, poporocroAmiuii U JAOJATHUH IMyTh IIpUIJIAIIEHUA
3apy0eKHbIX HAyYHBIX PaOOTHUKOB M IpenojaBareseil. [1o sTomMy MmyTH HUIyT pa3sBUBAIOIINECH
CTpaHbI TPeThero Mupa. Ho mpu MaccoBOCTH TAKOTO «3KCIIOPTa» MOKET BO3HUKHYTb KOH(MJIUKT
MEXJy CBOeoOpa3HeM OTEeUeCTBEHHONH HAayKH U TPAJUIHOHHO HWHBIMU IIOJIXO/IaMU HAYKU
3ara/iHoMH, Kak Bo BpeMeHa M. JlIomoHOcoOBa.

Brixos U3 kpusuca U pa3BuTHe Poccru Kak cTpaHbl, KaK BeJIMKOH /leprKaBbl, C COXpaHEHUEM ee
TEPPUTOPUM U HAPO/Ia, BO3MOXKHBI JIUIIIh Yepe3 CO3/JaHHe TOCy[apCTBEHHBIX IMPOrpaMM THIIA «HOBasd
WH/yCTPUATU3AIIA», AaTOMHBIN IPOEKT, KOTOPBIA B CBOE BpeMsi obecriedy 3 (PeKT «JIOKOMOTHBAY.
BazkHO, 4TO IIPH 5TOM CTpaHA HE Pa3BIMIIACH U HE CTaJIa SKOHOMHUYECKUM MPUIATKOM JIPYTHX CTPaH, B
OT/IYME OT YTPO3bl COBPEMEHHBIX PHUCKOB. BapraHT, OCHOBAaHHBIN Ha SKCIOPTE MPUPOTHBIX PECYPCOB,
MOJKET MPUBECTH K YHUYTOXKEHHMIO POCCHM KaK CAMOCTOSITEJIbHOTO TOCYZApCcTBa. DTO HAOIIOAATU 10
IIepBOY MUPOBOU BOMHBI, KOT/]a CTPaHA aKTUBHO CTAHOBWJIACH CBIPHEBBIM MPHUAATKOM ['epMaHuu u
Jla’ke KOHTPpa3Be/lKa, BOXKHEUIINH aTpuOyT CBOEBPEMEHHOU pPEaKIIMH Ha BHEIIHUE BBI3OBBI U
OIIACHOCTH B IIITPOKOM ITOHUMAHUU 6€30I1aCHOCTU CTPaHbl, paboTaya HeahbeKTHUBHO, KaK ceiuac.

B coBpeMeHHOM MUpe HU OJHO TOCY/IapCTBO HE B COCTOSHHUM CaMOCTOATEJIBHO 00ecleuuThb
pa3BuTHe QyH/IaMeHTAIbHBIX UCCIEOBAHUN 10 BCeMy CIIEKTPY HayK M HAy4YHBIX HaIlpaBJIeHUM.
Paznenenune Tpyzma u Kooreparus HeoOXOIMMbI U aKTyaslbHbL. EcTecTBeHHO, Poccus monkHa
ONpe/eINTh CBOU INPHOPUTETHI B (pPyHaMeHTAIbHOU HayKe, UCXOZA M3 I11eJ1ecO00pa3sHOCTH,
HQJIMYHOI'O IOTEeHI[aJIa, PeCypCOB U IOHUMAaHUA BEKTOpA Pa3BUTHUA.

Bospiryto wacTh ycusiuii HaydyHOU cucteMbl Poccum, BesencTBHe Kpusuca, HeoOXOAMMO
3aTpaTUTh Ha U3MEHEHUe MPUOPUTETOB U JIA’Ke THIIA JiesTeTbHOCTH. Hampumep, BepHYThCA K uzee
M. JlaBpentbeBa — MHctutyT — KB — IIpeanpusTue (3aBox), MoaudunupoBas ee. BoccraHoBieHHe
Poccuu mpenmosnaraer o0befMHEHNE B €UHYI0 CHCTEMY HAYYHBIX HHCTUTYTOB C CO3/IAaHHEM B HUX
COCTaBe MAaJIbIX NPEANPUATHN IS OCYIIECTBJIEHUS] HAYKOEMKHX IIPOU3BOJCTB. JTO ITO3BOJIUT
CO3/1aBaTh HAyYHO-TEXHUUECKUU MMOTEHIIHAJ, Ha 6a3e KOTOPOro MoKeT (popMHUPOBATHCA OOJIBIIAS
CETh MAJIBIX IIPEAIIPUATUH C BBICOKOM TEXHOJIOTHEN, HO MUHUATIOPU3UPOBaHHOMU. Jlajiee — co3maHue
eINHOM CcHUCTeMbl KDPYIHBIX NPEANPUATHH ¢ CYIepBBICOKOU TexHosiorued. OHU, HaApAAY C
HAyYHBIMH HHCTUTyTaMH, OyayT obecreduBaTh OyZAylre MaJjble IPEeANPUATHS C BBICOKOU
TexHosoruer. To ecTh, HEOOXOAMMO CO3/aHUE CceTed, a Takke WHGOPMAIMOHHOTO
COTIPOBOXKJEHUSA, OT HAYYHBIX MHCTUTYTOB K IPAMBIM IIPOU3BOAUTESAM KOHEYHBIX HAYKOEMKUX
MIPOAYKTOB.

Cnenyer mofuepKHYTh, UTO YEeTBEPTh Beka Poccus KUBET, U HaBepHAKA OyZET >KUThH elre
JIOJITOe BpeMs, B IIpoOIlecce CJIOMOB OCHOBHBIX (DOHOB (mHociaeAHUM npuMep — aBapus Ha CasHo-
[Iymenckoit I'DC). BeposaTHO, YTO O0OIIECTBY MPUIETCS IMPOUTH U UYepe3 PsAJl TEXHOTEHHBIX
katactpod (BaxkHO, YTOOBI 3TO He mepepocyiio B «IllaxTuHCKOE 7€10»). ATO TpebyeT CPOUHOTO
MIOJIyJYeHHsI OT HAYKU OTBETa Ha MHOXKECTBO HOBBIX BOITPOCOB, CBS3aHHBIX C BBIIBJIEHHEM 0OCO00
OTACHBIX «Yy3KHX» MecT. HeoOXOAMMO CpPOYHO CO3/1aBaTh WHCTUTYT PeaJbHBIX, pabOTaIoNuX
DKCIIEPTOB, IOAOOHBIN TOMY, UTO cyilecTBoBas BO BpeMeHa CCCP. 3HaHuWeM a1 TPUHSTHS
pellleHnii 10 TaKoro poJia KIIYEBBIM IpobseMaM, BCTAIMUM Tepes; Poccuelt, HaydHOe
coOOIIIeCTBO HE pacIiosaraeT, Kak B CWJIy HX NPUHIUNHAJIBHON HOBU3HBI, TAK U W3-32 yTPaThI
reHOMOH/1A JTI0/IeH, 00J1/IAI0IIUX TOCYIaPCTBEHHBIM TUIIOM MBIITLIEHHUS.

Pabora wHCTUTYTa SKCIIEPTOB JOJKHA OBITH HAIIpaBJIeHA, IPEXK/e BCEro, Ha TEXHOJIOTHUU,
paspabarbiBaeMble I TPeAOTBpalleHue yinepba. DTo aHajIuTH4YecKass paboTa W pa3paboTKa
NPUHIIUIAAIGHO HOBBIX JUArHOCTHYECKUX M TMPOTHOCTHMYECKUX TEXHOJIOTHH, ITO3BOJIAIOIINX
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KOHTPOJIUPOBATh COCTOSIHUE OO'BEKTOB B YCJOBHUAX HECTAOWJILHOCTH (IIPUMeEpPHl — OT aBapui B
METPO JI0 Jierpajiaiiuu 6uocdepsl).

Y Poccum naBa TpafMITMOHHBIX HA IPOTSIKEHUU BEKOB IIYyTU Pa3BUTUSA — CBHIPHEBOU U
MOJIEpHU3AITUOHHBIM — WHHOBAIIUOHHBIN, BO3MOXKHO ecTb U TpeTui. IlepBbIli O3HauUaeT
paciupeHue T00bIYU, MPOAAXKY U IMIEPBUYHON NepepabOTKH TPAIUITUOHHBIX IIPUPOJIHBIX PECYPCOB
— HedTh U ras, jec, MeTAUIbI U Jp. BTopoil myTh — BO3pOXKIeHHe HAayKu B Poccunm kak
CHCTEMOOOPA3YIOIIEeN OTpacIv, KOTOpasi MOKET IIOTSHYTh 3a COOOM BCE OCTaJIbHOE, KaK aTOMHBIU
npoekt CCCP, siyanas mporpamma B CIITA. ITporpamma «AnoJsioH» BhI3Basia HEOBIBAJIBIN BCILIIECK
sHTy3naszma B CIIA um 3aBepmimiach, IOMUMO BCEro IIPOYErO, MOABEMOM 3KOHOMHKH (0Oosiee
4 ThICAY 4YaCTHBIX (upm pabortasmo Ha 3Ty nporpammy). Ha stom myrtu CIIA pocturin
06€e30rOBOPOYHOTO JIUJIEPCTBA B MHUKPOIJIEKTPOHUKE, BBIUHUCIUTEIHHON TEXHUKE U psfe
comyTcTByOIuX TexHosioruid. Cerogus Ob6ama amb6unuo3Ho npusbiBaer CIIIA crath MUpPOBBHIM
JINJIEPOM B T€HHBIX TEXHOJIOTHUSIX ¥ MUKPOOHOJIOTHH.

MaHKypTH3anus Halled cTpaHsbl JoIIa 0 TOTO, YTO CTPAaHA JI0 CUX ITOP AYyMAaeT, YTO MOKET
MPOXKUTD 3a CYET IIPUPOJIHBIX pecypcoB, 3abbiBasi, uto CCCP pyxHyJI, B 4aCTHOCTH, M3-3a MaJleHUs
IleH Ha MPUPOJHOE Chiphbe — HedTh. Takoil BapuaHT, BIOJIHE IPOTHO3UPYEMBIN, BO3MOXKEH U B
Oymymiem. Vcueprianue pecypcoB IPHUBEIET K CHIDKEHHIO JIOJIM HAaceJIeHUs, KOpMAIIeHcs OT
«TpyOBI». OCTaJIbHBIE, ECJI CMOTYT — SMUTPUPYIOT.

BoccraHoBIeHHE CTpaHBI U CHCTEM >KH3HEOOeCIeueHsI Hapo/ia BO3MOKHBI JIUIIIh HA CBOEM
WHTEJUIEKTYIbHOM pecypce. [l 3TOro Hy»KHa «JIOpOXKHAs KapTa» pPa3BUTHA CTPaHbl Ha
JlecATIIETHSA. Bpems yIyIeHo, a «COIUaIbHbIE CTPAXU» O TOM, UYTO CTAHET ellfe Xy>Ke — OCTAJIUCh.
3a npoleaine AecATUIeTUA B MUPe IPOU30IIes TPOMaHbIN TEXHOJIOTUYECKUI IPOPBIB «BBICOKUX
TEXHOJIOTHI», TOABWINCHh MPUOOPHI U 00Opy/IOBaHME HOBOTO IOKOJIeHHA. Ho cmemuanucros,
paboTaolux Ha STUX TEXHOJIOTHUAX, B cTpaHe dakTtuueckn HeT. HeT W Bepbl, HAZEXKAbl U
ONTUMHCTHYECKUX OKUJITAHUHN. A 3TO HEOOXOIMMO ITPY KOPEHHOM ITpeoOpa30BaHUU CTPAHBI.

OcraBiiuiics 3amac TpoYHOCTU OeHUTH TpyAHO. Ho Poccus nosroe Bpems KuTh 6e3 cBoei
HayKd He MOXKET Jlake MPOCTO Kak crpaHa. Hayka — oguH u3 ee kopHei. Hayka ydacTByeT B
CO3/IaHUM, CKPEIUVIEHMU U pa3BUTUH Poccuu, M ee COBpeMEHHOro o0IecTBa. B aTom maHe
3aCIy’KMBAaeT Pa3BUTHsA  OHUOTEOCHUCTEMOTEXHUKH KaK  IEePCIIEKTHUBHOE  OTeUYeCTBEHHOE
CUHTETHYEeCKOe HAyYHO-TeXHHUYeCcKoe HalpaBjieHue, IIPeBOCXOoJsAlee IO MHOTUM IO3UIUAM
MHPOBOH ypOBeHb. /lep:kaBHAsA HayKa HE MOXKET ObITh 3aMeHeHa Uy:KePOJHbIM MUMIIOPTOM 3HAHUS,
TEXHOJIOTHH U HAyYHBIX SKCIIEPTOB.

VK 1:001
Hayxka u ynpasJsamomiee coooimectBo B XXI Beke
Banepuii IBanoBuu I'1a3ko

PTAY — MCXA numenu K.A. TumupsseBa, Poccutickas ®enepamnus
127550, MockBa, yi1. Tumupsasesckad, 49

AnHoTanuAa. PaccmarpuBaloTcsa OCHOBHbIE (QYHKIIUM HAyKH, B3AUMOOTHOIIIEHUS BJIACTU U
HAyKd, B TOM 4YHCJe B HCTOPUYECKOM acIieKTe. BBIZeAI0TCA HCTOPUYECKU CJIOKUBIIUECH
0CODEHHOCTU OTeUeCTBEHHOU HayKH, OIpeZiesIAIoIIe ee COBPeMeHHOe HEYAOBJIETBOPUTEIHHOE
coctossHUe. O6CYK/IaI0TCs MyTU NPEooJIeHNs 3a0JIyK/IeHIA 0 BO3MOXKHOCTH pellleHus IpobiieM
HAyKH 32 CUET «CBOOOTHOTO PhIHKA»

KaroueBsbie ciaoBa: OreuecTBeHHas Hayka; cTpaTUdUKaIUsA; BJIacTh U HayKa; «KpacHas

nmpodeccypa».
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Abstract

The article explains the need for a new direction in farming systems. Instead the zonal system
of agriculture in recent years is introduced the adaptive-landscape system of agriculture. It is
proposed to expand the range of possible options of the adaptive-landscape system of agriculture
on the principles of adaptive landscape and reclamation system of agriculture (ALRSA) that will
transform agriculture in Russia and other countries, were arable land has a significant share of
soils of low fertility. ALRSA is a systematic regular use of materials of remote sensing of the Earth
by devices of high resolution (less than 10 m), the maximum differentiation of components of
agricultural technologies to the land fund elements in order to ensure the protection and
reproduction by environmentally safe soil reclamation.

Keywords: remote sensing; high resolution satellite images; low fertility soil; Farming
system.

Beenenue

Baxxueitimmum ¢akTopoM HeocTaTouHO 3¢ deKkTuBHOrO 3eMiienienius B PO aBisgercs To, YTO B
MarniHe Mpeo0J1aIaloT MACCUBBI KOMIIEKCHOTO ITOYBEHHOTO ITOKPOBA C yYaCTHEM IIOYB HU3KOTO
mwioaopoaus. OTHOCUTEJTbHO OJHOPOJIHbIE B IIPOCTPAHCTBE MACCUBBI IJIOOPOAHBIX TOYB
YEepHO3EMHOTO Psjla 3aHUMAIOT JIUIb TPEThIO YacTh naxoTHoro ¢oHaa PO — okoso 40 MiH 2a, B
ToM uucie B 3amagHou Cubupu — 25 %, a B Omckoil obsactu MeHee 8 %. B To ke Bpems,
WHTEHCUBHO WCIIOJIb3yeMbIE B ITAllTHE YePHO3EeMHBIE IIOYBBI B KOMILJIEKCE C MaJIOILJIOIOPOHBIMU
COJIOHIIOBBIMH TIOYBAMH COCTAaBJISIIOT COOTBETCTBEHHO OKOJIO 20, 29 m 72 %. Kpome Toro,
3HAYUTEJIbHYIO JIOJII0 TMAXOTHBIX 3eMeJb 3aHHMAaloT IlepeyBja’kKHeHHbIe U MaJIOMOIIHBIE JIETKO
CaMOYIJIOTHSIOIIHECS ITOYBBI HEUEPHO3EMHOM 30HBI. K corkasieH!Io, ITUPOKOE paclpOoCTpaHeHe
MIOJIYYWJIA JIETPAaAUPOBAHHBIE TOYBBI B PeE3YyJbTaTe SPO3HOHHBIX IIPOIECCOB W XUMHYECKOTO
3arpsi3HeHUs. B imTeparype BhIZIEAIOT AECATKH PA3IUUHBIX BUOB JIETPAIAIINU arpo(pU3nIecKou,
arpoOXUMUYECKOHN U OMOJIOTUYECKON IIPUPO/IHI.

[Tockosibky B P® mpeobiayaeT HeopolraeMoe 3emiefieyine, TJIaBHOU 3amadend Jis
obecrieyeHusA yCTOUIUBOTO 3(D(HEKTHBHOTO CETHCKOTO X03siicTBa B XXI Beke craja pa3paboTKa
SKOHOMHYECKH OIPAaB/IAHHOU KOMILUIEKCHOW MeJMopamuu 3eMesb. AKTyasibHa pa3paboTka
BapuWaHTa JaHAIMA(QTHO-MEeIUOPAaTUBHON cuctemMbl 3emuenenus (AJIME3), wucIosb3yomero
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JIVCTAaHIIUOHHBIE METOJ[bI HCCJIENOBAaHUA 3€eMJIM U BHeJpEeHHe KOMIUIEKCHBIX MeJTHOpaIUii.
AJIMES3 1mo3BoJIIeT IPOAYKTUBHO U PEHTA0EIbHO MCIO0JIb30BATHCSA BCe KOMIIOHEHTHI IOYBEHHOTO
IIOKPOBa Ha OCHOBe AN depPeHITNPOBAHHOTO TOAX0A.

OGocHOBaHHE MTOCTAHOBKH IIPOOJIEMbI

ABTOpPOM IIEPBOTO HMCCJIEOBAaHMS CHUCTEM 3emMJieiesiust sipisercs mpodeccop A.B. CoBetoB —
MmepBbId yueHbld Poccum, mosyduBmuii B 1867 r. 3a 3Ty pabOTy y4YeHYIO CTeIlleHb JAOKTOpa
CEeJTbCKOXO3SIMCTBEHHBIX HayK. OO0OIINB OIBIT 3eMJIe/iesInsA MPOBUHIMEN Poccuu u ApyTrux crpas,
OH CBeJI MHOTOOOpa3ue CUCTEM 3eMJIeZIeTUS K ABYM THIIAM: CHCTEMBI, UMEIOIIHE TeCHYIO CBSA3b CO
CKOTOBOJICTBOM, U CHUCTEMBI, He UMelolue Takou cBsA3W [1]. B Havase XXI B. 3Ta IpynImupoOBKa
CHCTEM 3eMJIe/IeJIHS CTala BHOBb aKTyaJIbHOM, KaK U B KOHIIE XIX B.

[Tocne pedopMHpOBAHUA CEJIBCKOXO3ANUCTBEHHBIX mpeanpuatuii PO B koHie XX Beka
3HAUYUTEIbHAS J0JIsI 3€MJIEBJIA/IENIBIEB, CO3/IaBIINX KpeCcThsIHCKO-GepMepckue xo3sicTBa (KOX),
OTKa3aBIIMCh OT MHOTOOTPACJIEBOU CIIeITUaIn3aIliy, Iepelia Ha UCII0JIb30BaHUe 3€PHOBBIX WU
3epHONApoOBbIX ceBooOopoToB. Yacte KOX Bcrasia Ha IyTh JAUBepcUUKAIUU, 3aMeHsA
MOHOKYJIBTYPY IIIEHUITHI TTOJIAMH Pa3JIMYHBIX TEXHUUYECKUX U KPYIAHBIX KyJabTyp. Ho 5TOT myTh
Pa3BUTHUs CEJIBCKOTO XO3SMCTBAa TpeOyeT PaBHOIEHHBIX IO IUIOAOPOAUIO IOJIEH CeBOOOOpOTa,
Kakue B paliloHaX C KOMIUIEKCHBIM ITOYBEHHBIM ITOKPOBOM MPAKTUUECKHU HE BCTPEYAIOTCA.

B TO ke BpeMs BeJylIue y4eHbIe CTPaHBI MpPeJIaraloT COCPEIOTOYUTh OCHOBHBIE PECypCHI
WHTEHCU(PUKAIIUN CEJTbCKOTO XO3SHCTBA TOJIBKO Ha WCIOJb30BAaHUU HEOOJIBIIION 4YacTu
IUIOJIOPOAHBIX MOoYB. IlosaramT, 4TO 3TO 0OOecmeYyuT B JIIOOOM PErdoHe CTPAHbI ITOJIyYeHHe
BBICOKOKA4eCTBEeHHOU MpoAyKnuu. C aHAJIOTHYHBIM IIPEJIOKEHUEeM 60 JIET Ha3aj BBICTYITHIT PS/I
wienoB I[K KIICC, korma oOcy:kpaiu Iiesecoo0pa3HOCTh OCBOEHUS IIEJIMHHBIX U 3aJIesKHBIX
3eMesib. OHAKO B YCJIOBHUAX XOJIOJTHOM BOWHBI M CJIAOOCTU IMPOMBIIIIEHHOCTH TPaXKAAHCKOTO
HampaBJIeHUs 3T npeiokeHus He 6butn npuHATHL. CCCP n36paj SKCTEHCUBHBINA KypC Pa3BUTHS
3eMJIeIeTis — pacIIMpeHe TIONA/IH MalllHU.

Crnenyer OTMETHTbH, UTO B KOHIIE XX BeKa IMyTb COKpAIleHHs IUIONIAJU MallHU u30paH
MHOTHUMU BeAylmuMu crpaHamu Mupa. Ha ¢hpoHe HempephIBHO PACTYIIETO HaceJeHus IUIaHEThl U3
aKTUBHOTO 000pOTa BBIBEIEHO € 1961 IO 2003 IT. 223 MJIH 2d CEJIbCKOXO3SHUCTBEHHBIX YTO/INH, B
T.4. B CEMU CTPaHaX — OCHOBHBIX ITPOU3BOAUTENAX MPOAYKTOB MUTAHUA — 176 MJIH 2a. B sToMm
CIIMCKe TIepBoe MecTo 3aHumaeT Poccus — 58,3 MJIH 2a, 3aTeM ABcTpanusa — 40 MiH 2a; CIIA —
35,6 MUTH 2a u cTpaHbl EBporsl 25,1 MUTH 2a [2, c. 46]. IIpuauHBI 3TOTO Ipoliecca pa3JIudHbl, HO
pe3yJIbTaT CKa3bIBAETCSA Ha COKPAIEHUN KOJIUYECTBA IIPOJIOBOJIBCTBUSA, PACTYT IIEHBI HAa ITPOAYKTHI
MUTaHUsA. B pesysibraTe CIOKUBINEHUCS TOJMTUKUA HCIIOJIb30BaHUS 3eMesb Poccus 3a 25 Jier
IIOTEPSIa TPETh CEJIbCKOXO3SIUCTBEHHBIX 3€MesIb U YEeTBEPTh MallHU. JTO Bce ObICTpee JIMIIAeT
CTpaHy IIPO/IOBOJILCTBEHHOHN He3aBUCUMOCTHU. [10 HEKOTOPBIM OIlEHKaM 3Ta TPaHb JJaBHO MPOHIeHa
U TOJIbKO BBICOKME IleHbl Ha He(dTh IOKa He OOHaKAIT IPoOJeMY IIPOJIOBOJIbCTBEHHOM
3aBucuMocTyd PP ot BHeEIIHEro phlHKA.

[Tpu sTOM 3ab6bIBatoT coBeT M. BappoHa, upekTopa mnepBoi mybsinaHol 6ubiamnorexku H0musa
Ilezaps, aBTOpa 80 HAY4YHBIX TPYZOB, KOTOPBIA 0Oo0Jlee 2000 JIeT HazaZ PeKOMEeHI0BaI
HAYMHAKOIIUM 3eMJIe/IeIbIlaM MaKCHMaJIbHO HCIIOJIb30BaTh BCe MMeEOIHeECs IMOYBBI. [Ipu sTOM
YYUTHIBaTh WX pasHooOpaswe U TpebOBATEJTBbHOCTh KYJILTYP K IUIOOPOJMI0 — Ha «KHUPHBIX»
IOYBax — BUHOTPA/I, @ HA «TOIUX» — JIEH U IeHuna [3].

B »5ToM 1wtaHe ompaBmaHa METOMOJIOTHsS ITPOEKTHPOBAHUS JIAHAMIADTHO-KOHTYPHO-
MEJTMOPATHUBHBIX CHCTEM 3eMJIE/IeJIHsA, KOTopas ObLjla ITOJIOKEHA B OCHOBY HOBOT'O HaIPaBJIEHUS
MHPOBO33peHus B 3emieiesin PO — jaHamadTHO-3K0JI0THYECKOTO 3eMIeAeus [4].

CoBpeMeHHBIE TEXHOJOTHYECKHE JIOCTIDKEHHA (HCIIOJIb30BaHHE TeOMH(OPMAIMOHHBIX
CHCTEM U Pe3yJIbTaTOB JIUCTAHIIMOHHOTO 3oHAWpoBaHHA 3emuu (/I33)) HaxXomsaT ITUPOKOE
IIpUMEHEHHe MPHU MPOEKTUPOBAHUM CTPYKTYPHO-(PYHKIIMOHAJIBHON OCHOBBI CHCTEM 3eMJIEETU,
aJlalITHPOBAHHBIX K MOP(OJIOTHYECKOH CTPYKType arposianamadTos [5-10].

B «T'ocymapctBenHoii mporpamme pasButusg AIIK P® wa mepuopg 0 2020 rojga» K
MIPUOPUTETAM TIEPBOTO YPOBHS OTHOCAT «B cepe Pa3BUTHUA IMPOU3BOJICTBEHHOTO IMOTEHITUAIA —
MeJTUOpAITUs 3eEMEJIb CeJIbCKOX03SMCTBEHHOTO Ha3HAYEHU S, BBEJEHHE B 000POT HEUCIIOIb3YEMBIX
MAIIHU U APYTUX KaTerOPUH CeJIbCKOXO3SUCTBEHHBIX YIOAUM...». [l peasn3aniuul 3TOU IieJIeBOU
(byHKIIMM TIpelycMaTpUBAETCsSl yBeJIMUEHNE WHBECTUIIUN Ha TOBBIIIEHHE TIOIOPOIMS, Pa3BUTHUI
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MeJTMOPAIUH CeabX0o3yroauit. CTUMYJIMpOBaHUE YIyUIIEHUs UCII0JIb30BaHUS 3€MeIb CTABUTCSA BO
IJIaBy yIJIa.

B pamkax ®enepanbHOI 11es1eBoi TporpaMMbl « CoxpaHeHre U BOCCTAHOBJIEHUE ILJI0TOPO/TUS
II0YB 3€eMeJIb CeJIbCKOXO3SIMCTBEHHOTO Ha3HAYeHWA...», [0 HaIlleMy MHEHHIO, HeoOXOUMO
obecrieyuTh MPOBENEHHE MEJIMOPATHBHBIX pabOT HAa HOBOM TEXHOJIOTUYECKOM VPOBHE.
[Ipu BHITIOJTHEHUY MEJIMOPAlK KOMILIEKCOB ITOYB CJIEAYET YIUTHIBATh OllEPaTUBHBIE MaTEPHUAIIbI
KOCMUYECKOU CHEMKHU BBICOKOTO paspelieHus (He MeHee 10 M B NHKCese), U Ha WX OCHOBE
nuddepeHITTPOBAaHHO B IIPOCTPAHCTBE 3€MEIbHBIX YTOIUN TPUMEHATh METO/Ibl arPOTEXHUYECKOU
U XUMHYECKOH, a, T7ie BO3MOXKHO, ¥ THAPOTEXHUYECKON MeTnopanuu [11].

[To 3TOW TpUYHMHE HOBBIM XapakKTep WCIIOJIb30BAHUS KaKJOTO 3JIEMEHTA ITIOYBEHHOTO
IIOKPOBA CJIElyeT CTPOUTh Ha IIPOTPAMMHBIX NIPUHIMIIAX AarpPOTEXHHUYECKOHW U 3KOJIOTO-
panuoHaJIbHOU MeJInoparuu. Peayin3anus COBpeMeHHON arpOTeXHOJIOTHH BO3/I€JIBIBAaHUS KyJIBTYP
C y4eToM OCOOEHHOCTeH JIaHAIIA(@THOTO COCTOSHHUS KOMIUIEKCOB IIOYB, BO3MOXKHA JIHIIL IIPHU
yCJIOBHH O0ecrieueHus JIIoO0My 3eMJIENOIb30BATENI0 JIOCTYIIa K KOCMUYECKOH WHQOPMAIUU O
COCTOSTHUU M TEKYIIEM XapaKTepe HCIOJIb30BaHUsS KaKJOTO BJIeMeHTa IMOYBEHHOIO ITOKPOBaA.
dTa TEpPUTOPUS nepezaHa I10JIb30BATEJIIO rOCyIapCTBOM I OCYIIIECTBJIEHUS
CEeJIbCKOXO3STUCTBEHHOTO ITPOU3BOJICTBA, IO3TOMY HOBBI XapaKTep HCIIOJIb30BAaHHUA KayKIAOTO
3JIeMeHTa ITOYBEHHOTO IIOKPOBA CJIEAYET CTPOUTH HAa IIPOTPaMMHBIX MPUHIIUIIAX arPOTEXHUYECKON
U BKOJIOTO-PAIlIOHAILHOU Meauopanuu. [Ipu 3ToM HeoOXOAWMBI KOHTDPOJIb U KOPPEKTHUPOBKA
IUIAHOB MCIIOJIb30BAHHUS 3€MeJIb CEJIbCKOXO3AHCTBEHHOTO Has3HAaueHHWs, B TOM UYHCIE HX
HOpMaTHBHO-TIPaBoBasi 6a3a, Ha OCHOBE KOCMHYECKOH MH(GOPMAIIMH COTJIACHO TOCY/IapCTBEHHBIM
WHTEpecaM Pa3BUTHSA IIPOJIOBOJILCTBEHHON 0a3bl, yCTOMUHUBOCTH U ILJIOAOPO/IUSA TOCYAaPCTBEHHOTO
3eMesbHOTO hoHa [11].

ITyTu penmreHusA mpood1eMbl

HoBasg mapagurma 3eMJIENIOJIb30BAHUS, OCHOBaHHAs HA JIETAJIBHOM MOHUTOpPHUHTE
PalMOHAJIBHOTO MCIIOJIb30BAHUSA 3€MEIbHOTO (POH/Ia KAK/IBIM 3€MJIETI0JIb30BATEIIEM, U B I[EJIOM I10
Poccuu, TpebyeT mepecMoTpa METOJOJIOTHH aHAIN3A COCTOSHUS ITOYBEHHOTO IIOKPOBA U IyTeH
MOBBIIIEHUsI ero kaudecTBa. CoBpemeHHas TeHjeHnus pas3Butus AIIK wper B HampaBieHHH
ocBoeHUs MpUHOUIOB Precision Agriculture, cpequ KOTOPBIX IJIaBHBIM — MOKOHTYpHAs, TOUHASA,
TOYEYHAsl arpoTEXHOJIOTHS, YYUTBHIBAIOIIAS U IIOJIOXKUTEJbHbIE, W HEraTHBHbIE OCOOEHHOCTH
MIOYBEHHOTO IUIOZIOPO/MS, arpoOTEXHUUYECKOE COCTOSIHHE TIOJIeH, TIOsBJIEHHE BpeAuTeaed u
6osesHeti [7, 8].

B HacrosImee BpeMs He MOMKET CTOSITh BOIPOC O IIOBBIIIEHWUU COJIEPKAHUS TyMyca H
2JIEMEHTOB IUTAHUS PACTEHHUH B IMOYBAX OOJIBIIMHCTBA CEJIHCKOXO3SUCTBEHHBIX MPEAIPUATUH H,
ocoberHo Ha 3emysax KOX. Bompoc 0 MOBBINIEHUH COJIEPKAHUSA TyMyca U 3JIEMEHTOB MUTAHUSA
pacTeHUH — BaKHEUINHWH, HO I IeJaecoo0pa3HOT0 OTBeTa Ha HEro cedvac HET eIUHOU
TOCY/IapCTBEHHOM CJIy>KOBI KOHTPOJISL KauecTBa IMOYBEHHOIO ITOKPOBA, KOTOpAask Morjia Obl BIJIATh
KaXKJIOMY 3eMJIEBJIAJIENIbIy SKOJIOTUUECKUU MacHoOpT — HOPMATUBHBIN JOKYMEHT /JISI OI€HKU
KayecTBa 3eMeJbHOrO (oHJA, KOHTPOJIA 3a €ro HCIOJIb30BAaHUEM U PEKOMEHJAIUi II0
IIPUMEHEHUI0 MeJINOPaTUBHBIX npueMoB. Ho fgaxke B TOM ciiydae, KOT/ia 3eMJIEBJIAJIENbILy OyayT
JlaHbl YKa3aHUA O COAEP:KaHUU U NOPAJKe MPOBEJIeHUs MeJIHMOPAaTUBHBIX PaboOT, KOTOpHIE /10
1990 T. BBIMIOJHAIUCH 32 cuyeT 'ocOro/KkeTa, OH HE CMOXKET UX PeaIn30BaTh B CUJIy OTCYTCTBUA
MaTepHUAJIbHBIX, TEXHUUECKUX, 1 (PMHAHCOBBIX BO3MOXKHOCTEH, a IJITaBHOE — OIbITA UX IIPOBEJIEHUS.
ITO CBA3QHO C TEM, UTO MEJIMOpAITUs SIBJISETCSA CJIOXKHEHITUM BO3JelcTBHEM Ha Ouocdepy.
HeynmauHoe BO3/eHCTBHE, BMECTO HYKHOTO pe3yJIbTaTa, MOMKET OKa3aThCSA TyOUTETbHBIM.
Tomy mpumep — Apanbckasd KaracTpopa U MHOTHE JpyrHe IPUMeEPHl  OIPOMETYHBOTO
MTOBEPXHOCTHOTO OTHOIIEHUS K MEJIMOPAIUH.

B Hacrosimmee BpeMsi 00JIaCTHbIE YW 30HAJIbHBIE ATPOXUMIIEHTPHI MPOBOASAT MOHUTOPHUHT
IJTOZIOPO/INSA TIOUBBI U €€ PaJHO0JIOTUUECKON 0Oe30IMacHOCTH Ha OCHOBE PENEPHBIX YYACTKOB IIO
NpupoAHbIM 30HaM. Ho OHM He HMeIT BO3MOXKHOCTH IPOBOJUTH CIUIOIIHOE IIOYBEHHOE
obOcnenoBanue Ui obocHoBaHHMA —aud@epeHIuanuy  arpoTeXHOJIOTHU  PAIMOHAJIIBHOTO
HCIIOJIb30BAHUSA KAX/IOTO 3JIEMEHTAPHOTO ITIOYBEHHOTO apeasa [12].

B mocnegHue rosipl B LeJIsX PAllIOHAJIBHOTO HUCIIOJIb30BAHUA 3€MeIbHBIX (POHAO0B OOJIbIIAs
YacTh TOCYZAPCTBEHHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHOB HWHTEHCHUBHO BHEAPAIOT IPUHIUIBI
azanTuBHO-IaHmmadgTHON cucremMbl 3emuenenus [13]. IIpu 3ToM wuMmeercss B BHAY, YTO
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«amanTuBHO-MaHAmadTHas cucreMa 3emuienenus (JIMC3) — 3To cucreMa MCIIOJIb30BAHUS 3€MJIH
onpeodeneHHOll azpoaKo.102uueckoll 2pynnbvl, OPUEHTUPOBAHHAs HAa ITPOU3BOJICTBO IMPOIYKITHH
SKOHOMHUYECKH M BKOJIOTHYECKH OOYCJIOBJIEHHOTO KOJIMYEeCTBA M KadecTBa B COOTBETCTBUU C
o0IIecCTBeHHBIMU ~ (DBIHOYHBIMHM) ITOTPEOHOCTAMU, TMPHUPOJHBIMH U  ITPOU3BOJICTBEHHBIMHU
pecypcamMu, oOecredruBaroniasi yCTOMYUBOCTh arpoJiaiadra U BOCIPOU3BOJICTBO ITOYBEHHOTO
wiozopoausi» [13, ¢. 128]. Ho mpuHIUN ajlanTamyuu B JAeHCTBYIOIMUX pekoMeHanusax mo AJI3C
SIBJISIETCS, 1O CYIIECTBY, 3KOHOMHUUYECKON KOMIIOHEHTON CHCTEMBI U IIpeAyCMaTpUBAEeT, B
OCHOBHOM, y4YeT 3KOHOMHYECKOTO COCTOSIHUS XO3AHCTBA, M B MEHBIIEH CTEeeHU KadecTBO
IIOYBEHHOTO TMOKpoBa. IlpumymHa B TOM, 4YTO paHee COCTaBJABIIMeCd [0 1990 T.
KpyITHOMAcIITaOHbIe TOYBEHHBIE KAPTHI 1:10 000—1:25 000 UMEJIH 15-JIETHUI HOPMAaTUBHBIN CPOK
COOTBETCTBUS YCJIOBUAM XO3AHCTBA. 3a IPOIIEAINIne 25—30 JIET OHU IMOTEPSJIN JAOCTOBEPHOCTD
WHOOPMAIUH ¥ TPAKTUYECKH IAIOT JIUIITH OPHEHTUPOBOUYHYIO XapAKTEPUCTUKY OOIIEro COCTOSTHUSA
TIOYBEHHOTO MTOKPOBa 3eMJIEIIOJIb30BAaHUA. B 5TOM cirydae saHamadTHAsA KOMIOHEHTA O3BOJISIET
sirb auddepeHupoBaTh pEKOMEHIAIINH 110 MTOAO0PY COPTOB BO3/I€JIBIBAEMBIX KYJIBTYD B HabOp
CEeJIbCKOXO3SIUCTBEHHBIX OPYAUN, HCXOAS U3 0COOeHHOCTeH Me3opesibeda U 3aJIECEHHOCTU
TEPPUTOPUH, HO HE JIaeT BO3MOXKHOCTU 000CHOBaHHA AuddepeHIMPOBaHHBIX arpOIPHUEMOB II0
OTZEeJIbHBIM TIOJISIM PAa3HOTO KaudecTBa, T.e. PEATM30BaTh IPUHIIUIIBI COBPEMEHHBIX HAY4YHO-
000CHOBaHHBIX CHUCTEM 3eMuie/ieus udepeHIInPOBAHO M0 KaXK/IOMY 3eMeJIbHOMY MaCCHUBY TOTO
WIN WHOTO XO3ANCTBA BIUIOTH JI0 OT/EJIBHOTO KOMILIEKCHOTO IOYBEHHOIO apeasa, TO €CTh,
HCHOJIb30BATh B arPOTEXHOJIOTUYM IPUHIIUIIBI MUKPO-30HAJIBHOCTU U MIOKOTYPHOCTH.

Kaxkyas u3 cucreMm 3emsienenus, pa3paboTaHHAs HAa OCHOBE MHOTOJIETHHX HCCJI€OBAaHUHN
KPYITHBIX MEXK/IUCIIUIUIMHAPHBIX HAYYHBIX KOJJIEKTUBOB, OCHOBAaHA Ha MCIIOJIb30BAaHUM Haubosee
MPOAYKTHUBHBIX U 5KOJIOTUYECKH IPUCIIOCOOIEHHBIX PAMOHUPOBAHHBIX COPTOB BO3/ETBIBAEMBIX
KYJIbTYD, HOBEHIIEH CeIbCKOXO3ANCTBEHHOM TEXHUKU M HKOJOTHYECKH Oe30IaCHBIX, HO
JIOCTaTOYHO PEeHTA0eJbHBIX CIIOCOOOB Mejauopamnuu. B HacTosinee BpeMs CHUCTEMBI 3eMJIeeIUs
chOKyCcHpPOBaHbI HA TOM, YTOOBI UX OCBAMBATh XO3SIMCTBO MOIJIO CBOMMHU cujIaMu. VIMeHHO Takue
BapUaHTHhl MEJHUOpPAIUM B COBPEMEHHBIX VYCJIOBUAX MOTYT B OCHOBHOM HAaMTH peasbHOE
IIpUMeHeHUe B XO03fAHCTBAaX Pa3HOr0 OPraHU3AIMOHHO-3KOHOMUUYECKOTO YPOBHA OT KPYITHBIX
MeKpaloHHBIX X0JUHTOB 710 KOX cpennero ypoBH:A. ['ocyzaperBenHol [Iporpammoii pa3BuTus
AITK P® 1o 2020 r. npefyCcMOTpeHa PEKOHCTPYKIUA WM pecTaBpalus paHee IOCTPOEHHBIX
MEKXO03SMCTBEHHBIX THIPOMEINOPATUBHBIX CHUCTEM. DTO HamlpaBiieHHe GUHAHCUPYETCS OCOOBIM
00pa3oM, il BOCCTAHOBJIEHUS U TOCJEAYIONIEN DKCIUIyaTallid TaKUX OOBEKTOB pa3paboOTaHbI
ocoOble TPUHIUIBI, a OOJbIIasg YacTh 3€MJIENOJIb30BaTeNIed JOJIKHA MCIOJIb30BaTh CBOU
BHYTPEHHUE PeCypChI.

[IpoBeneHHbIE B MOCIIEHUE TOALI pabOTHI MO OIleHKe mepcrnekTus AITK 3eMuenenbueckoi
30HbI CHOMpPH TMOKa3ajd, YTO PelIeHHe S5TON 33J[aul MOXKET OBITh JIOCTUTHYTO HAa OCHOBE
KBUTU(UITMPOBAHHOTO aHAIN3a MaTePHUAJIOB JUCTAHIIMOHHOTO 30HAupoBanusa 3emutu (/133).

W3ydyeHne BO3MOKHOCTH UCIIOJIb30BaHUA MAaTEPUAIOB JUCTAHIIMOHHOTO 30HAUPOBAaHUA IS
OIIEHKHU KauyecTBa IIOUBEHHOTO MOKPOBA OT JIYYIIUX OMBITHBIX XO3ANCTB HAYUHBIX YUPEXKIAEHUH 710
OT/IeJIbHBIX KPECThHCKO-(QEePMEPCKUX XO3SAMCTB IMPOBOAWIOCH TPYNION IMOYBOBeZOB OMCKOTO
rocyiapcTBeHHoro arpapHoro yHuepcurera (OMI'AY) ¢ 2004 1. BbIH 1OJTydYeHbI TOJI0KUTETbHbBIE
IepcIleKTUBHbIE pe3ysbTaThl [10]. B 2008 r. mosnyuen I[latent P® Ha HOBBIM cmocob pacuera
HODMBI BHECEHHS OpraHUYeCKUX y/IOOpeHUU Ha OCHOBE OIIEHKH T'yMYCHPOBAaHHOCTH IIOYB C
TIOMOIIIHI0 CHUMKOB BBICOKOTO pasperieHus (10 m B mukcesie) [14]. B 2013 r. coBmecTHO ¢ OMCKUM
arpoxumuueckuM llenTpoMm mozana 3asBka Ha mosydeHue [laTeHTa Ha ycOBepPIIIEHCTBOBAHHBIU
C110co0 MOYBEHHO-arPOXUMHYECKOTO 00C/IE/TOBAHMS 3€MeETh CeJIbCKOXO3SICTBEHHOTO Ha3HAYEHHU .

Hauwnnag ¢ 2010 r. ycTaHOBJIEHA MOCTOSIHHASA TBOpUYeECKas U JieJioBasd CBA3b ¢ KOMIIAHUEH
«COB30OH/I». B pamkax coTpyaHuyecTBa pa3paboTaHa OPHUTHHAJIbHAS aBTOPCKAas CHCTEMa
TECTUPOBAHUS ONTHUKO-3JIEKTPOHHBIX MYJIbTUCIEKTPAJIBHBIX CHUMKOB PAa3/IMYHOMN paspelialoniei
CIIOCOOHOCTH, TIOJIyUeHHBIX Ha KOocMHUYecKux amnmnapartax ['epmanun, Anonnu, CIIA u Kuras.

CyTh mOpWHIOHMIA HOBONH METOJMKH IIOYBEHHO-aIPOXMMUUYECKOTO O00CIIeZIOBaHUA 3€eMelb
CEJTbCKOXO3SIICTBEHHOTO HAa3HAYEHUs OIpeJieisieTcsl B MEePBYI0 Ouepelb MOPAIKOM IIPOBEIEHUA
KaMepaJIbHBIX M IMOJIEBBIX paboT. /Jo Hauaaa nosesvix pabom TMPOBOAUTCA CUHTE3UPOBAHUE
CHHMKOB BBICOKOTO IPOCTPAaHCTBEHHOTO paspelleHus (He Oosiee 10 M B IHKCEJE) U3y4aeMOTO
XO03AHCTBA, TUITUYHOTO /UISI TPUPOTHO-CEJIbCKOXO3SHCTBEHHOU 30HBI, ¢ IIOMOIIbI0 ITPOTPAMMHOTO
komriekca ENVI ¢ cymecTBEHHBIM Ipeo0JialaHueM JaHHBIX KPacHOTO W WH(MPaKpacCHOTO

33




Biogeosystem Technique, 2014, Vol.(1), N2 1

JINATIa30HOB ChEMKHM HaJl YacTOTaMH JUAlla30HOB CHEMKU CHHEH U 3eJIeHOM YacTel cIeKkTpa
costHeuHOU paamanuu. ITocie Hasl0KeHUs Ha CHHTE3UPOBAHHBIN KOCMOCHUMOK B COOTBETCTBUU C
I'MC-TexHOJIOTUAMH IUJIAHOB 3€MJIENIOJIb30BAHUs XO3SAMCTBA IO BBIPAXKEHHOMY TOHY IIBETOBOU
raMMbl  BBIZIEJIAIOTCS. OTHOCUTEJIBHO OFHOPOJIHBIE IIOJIMTOHBI, OOBEAUHSIONNE YYACTKH
PA3JIMYHOTO THUIA W TOYBEHHOTO IUIOAOPOAUS, KOTOpble TPYNIUPYIOT HA OCHOBE pPa3IdYMs
CBETOOTpakeHus 00beKTOB 1m0 Moayao K-Means nmporpammHoro komiuiekca ENVI B 5—6 kiaccos
WHTEpAaNHH, YTOUHSAIOT UX TPAHHUIIBI, NOCAE Ye20 NPOB0OAIN HA MUNUUHBIX KAOUE8bIX YUACTKAX
8bl00pouUHOe nosesoe nouseHHoe obOcaedosaHue ¢ OTOOPOM TIIOYBEHHBIX 0OOpPa30B B IIEHTpE
IIOYBEHHBIX apeajioB C TMOCJHEAYIONUM IIOCJIOMHBIM aHAJU30M CMENIaHHBIX 00pa3IioB
CTaHJIAPTHOTO MEPEYHSI arPOXUMHUYECKUX M PANA TUIMUYHBIX JUATHOCTUYECKUX ITOKa3aTesied TOU
YT UHOU TIOYBHI.

Ha TpeTbeMm sTame mnocje UarHOCTUKU MOYB 110 MOP(HOJIOTUUYECKUM U PU3UKO-XUMUUECKUM
KPUTEpPUsIM [0 CHHTE3UPOBAHHOMY CHHMKY Ha TOYKaX OTOOpa IIOYBEHHBIX 00pasIoB
HCIIOJIb30BaHNEM mporpamMmHoOro komiuiekca Adobe Photoshop (GIMP), ompenensioT sSpKoCTbh
CBeUEHHs HampaBjieHHoro cBerootpakeHus (Glow), u mo BenuumHe KO3DDUIUEHTOB
CHeKTpasibHOU sApKOCTH (1o crcreMe RGB) ycraHaB/IMBAIOT I KaKIOW U3 BBIJIEJIEHHBIX IOYB
CIIEKTP OTPAKEHHOM COJIHEYHOU paJIualifu.

Ha uyerBepTOM 5Tame B IporpaMMHOM KoMILIekce Statistica mpoBojsiT MHOTohaKTOPHBIN
aHAJU3 TOTJIOMIEHUS-OTPaKeH!sI COJTHEUYHOW pajuanuu, U B cucreMe XYZ PacCYUTHIBAIOT
crenu(pUUECKyI0 BEJIUYHHY OTHOIIEHHUsS SIPKOCTH CBEUYEHHs W3y4aeMoro OWoreoreHosa K
MoKasaTeJAM JJIMHHO- W KOPOTKOBOJTHOBOM YacTH CIEKTpPa COJITHEYHOW  paJuarivu.
Ha 3akiiounTesTbHOM 3Talle B MPOTrpaMMHOM Komiuiekce ArcGIS co3zatoT HaryIAgHYI0 MOJIENb
HCCJIETyEMOTO ITOYBEHHOTO IIOKPOBAa B BHU7E JIEKTPOHHBIX KapTOTPaMM, CHCTEMaTU3UPYIOT 0asy
KOCMUYECKHX CHHUMKOB W WH(OPMAITMOHHBIX JAHHBIX KaXKJAOTO O00CJIeIyeMOro XO3sHCTBa U
IIOJIUTOHOB, 3aHATHIX NPeo0JIaJAl0IIUMKH B JAaHHOM MHKPOPErHOHE BO3/I€JIbIBAEMBIMHU
KYJIbTYPaMHU.

3asBJIeHHBIN C1I0CO0 arPOXUMHYECKOTO 00C/IeZI0OBAaHUS TIOYB OIIPOOOBAH B JIECOCTEITHOM 30HE
Ha TIOJISIX YeThIpeX KPeCThbsTHCKO-(epMePCKUX X031 cTB MapbsiHOBCKOTO paiioHa OMcKoI ob6JiacTu
o0I1eli IJIOIIAZIBI0 17000 2d, YTO MO3BOJIMJIO CAEJIaTh 3aK/JIIOUYEHHE O HaJWuue B HallHe 0oJjiee
20 % COJIOHITOBBIX IIOYB HU3KOTO IIOZOPOIHs, IJIOIIAAb KOTOPhIX paHee Ha KPYITHOMACIITaOHBIX
MOYBEHHBIX KapTaX, COCTABJEHHBIX O TPAJUIIMOHHON METOJIUKE Ha OCHOBE YepHO-OeIhIxX
adpodOTOCHUMKOB, COCTaBJIsIIa MeHee 10 % maxoTHOro GoOHAA U, CJIeJ0BaTEIbHO, IIpU
KaJJaCTPOBOM OIlEHKE 3eMJIENIOJIb30BAHUA HE YUUTHIBAJIAch. IIpW 3TOM CHEIHAJIUCT XO3SUCTBA
MIOJIyYaeT KapTOTPaMMy ¢ TOUHBIM OTPa’KeHUEM ILIOIIAIN U MECTOHAXOK/IeHHUs apeayia KasKJ0ou 13
ITOYBEHHBIX pa3HOCTeH [15-17].

C ydJeToM IIpOBEIEHHBIX IMOYBEHHBIX AHAIN30B, XO3SIUCTBY MOTYT OBITH ITPEOCTABJIEHBI
MaTepHUaIbl C PACCYUTAHHBIMU J03aMH yIOOPEHUI W MEJTHOPAHTOB, a TAK¥Ke COOTBETCTBYIOIIHE
KapTorpaMMbl y/o0peHuss U 0O6pabOTKU TOJeld, KOTOpble Iepel HA4aJioM IIOJIEBBIX paboT IO
XUMU3AIUN U MEJTUOPAIIUH 3€MeJIb MOTYT ObITh 3arPyKEHBI B IOPTATUBHBIM KOMIIBIOTEP TPAKTOpPa
¢ GPS-naBuratopom. Takue arperaTsl y:ke paboTaioT Ha nosisax OMcKoi 061acTu.

JleToMm 2014 T. cmocob OBLT UCIIOJIP30BaH MPHU OLIEHKE COCTOSHUSA ITOYB B PaliOHAX IITUPOKOTO
MPOBEIEHNS OCBOEHUS IEJTUHHBIX U 3aJIEKHBIX 3eMeb rora OMckoi obsactu. B pedysbraTe ObLI0
IOKa3aHO, YTO He 00OCHOBAH MU} O HACTYIUIEHUH IPOIECca OIMYCTHIHMBAHUS YTHUX 3€MEJb, a
YPOKaWHOCTh 3€PHOBBIX KYJIBTYP HA IOJISIX OOCJIEJOBAHHOTO PSA0BOTO TUIIUYHOTO XO3SHCTBA
ITOBBICHJIACH B ITOCJIEHHE TOBI /IO 3 MMPOTHUB 0,7—1,1 T/Ta B 1957—1960 IT.

IIpencraBuM OAWMH W3 MPUMEPOB IIPUMEHEHHs MarepuayioB /[33 mpu IUIaHUPOBAHUM U
OCYIIECTBJIEHUH MeJIMOPAIlUH IT0YB. B 2011 I. OBLI0 CO3/aHO CETbCKOXO3IUCTBEHHOE TTPEAIIPUSITHE
000 «/lmyper» B ToppkoBckoM paiioHe Owmckoil o0sactu. XO03SHCTBO PAacIOJIOKEHO B
IIEHTPAJIbHOU COJIOHIIOBOM YAaCTH JIECOCTEITHOM 30HBI U MMeeT 6 000 2a mamHu. B 2014 T., B
MOPAJKEe UCIIOJTHEHU yKa3aHHOTO BhIle [loctanoBaenus [lpaButenserBa PO o pazsutum AIIK 1o
2020 T., pyKoBoicTBO x03stiicTBa B OO0 «/luypeTr» MPUHSIIO PellleHHe TOMOJIHUTEIHHO PaciaxaTh
3 000 2a 3aJIesKHbIX 3eMeJib coceqHuxX KOX.

Jlnsa pemieHuss BOIpoca 00 OYEPETHOCTH U I1€71eCO00PAa3HOCTH IOBTOPHOTO OCBOEHUS
3JIE)KHBIX 3€MeJIb XO3AHUCTBO NPHUOOPEI0 KOCMHUYECKHMU CHUMOK BBICOKOTO pa3pelleHus.
CnenuaysvicTel J1a0OpPaTOPUM PalMOHAJIBHOTO HCMHOJIb30BaHUs 1mouB OMIAY (B Tom wuwmcie,
aclpaHThl W MATHCTPAHTHI), BBIMIOJHWJIA CHUHTE3 U KJIACTEPU3AIUIO MYJIBTHCIEKTPAIHHOTO
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KocMHuUeckoro cHuMka 2013 1. RapidEye (5 m B mnukcene). Ilociemyrolee MOYBEHHO-
reoboraHuueckoe o0OcjefOBaHUE MAaCCHUBOB HAMEUEHHBIX K OCBOEHHIO, COIIOCTaBJISLJIOCH CO
CIIEKTPaMU OTPaKeHUs COJTHEUHOM painaliiy BbIJIeJIEHHBIX 110 CHUMKY ITOJIMTOHOB. B pesysbTare
B KpaiiHe C)KaTble CPOKH XO3SHCTBO IOJIyYHJIO PEKOMEHJAIUH O I1eJiec00O0pa3HOM OCBOEHUH
CBOMMH CHJIaMU 0€3 KallUTAIOBJIOKEHUU JIUIITh 800 reKTapoB 3aJIE3KHBIX 3eMEJTb.

OcrasbHBIE MACCHBBI, HAMEUEHHbIE XO3SHCTBOM K ITOBTOPHOMY OCBOEHUIO, HA OCHOBAHHUU
uaeHTUUKANNKY 10 CHHUMKY, JOIOJHEHHOW HATYpHBIM OOCJIeJIOBAaHHEM, BCJIEICTBUE
TepeyBIaKHEHHUS WIN CHUJIBHOTO 3aCOJIEHHS He TOJIIeKaJ i MeJTUOpaIlui. SHAYUTEIbHAsA YacTh
00cyIefoBaHHBIX 00BEKTOB XapaKTepPHU30Basiach MPeo0sIaITaHUeM B COCTaBe IIOUYBEHHOTO KOMILIEKCA
MEJIKUX COJIOHIIOB COJIOBOTO 3acoJieHUsl (MCIIOPYEHHBIX CHUCTEMATHUYECKON ITPUIAIIKONA YacTH
HEIUTOZOPOTHOTO Topu30HTa). OHM HYKJAIOTCA B 3HAYUTENBHBIX 3aTpaTaXx Ha IPOBEIEHUE
MeJMOpAIlii TUIICOBaHUEM. HO MpeamecTBYIOINIMMHA MHOTOJETHUMH HCCJIEIOBAaHUAMU YXKe
YCTAaHOBJIEHO, UTO TUIICOBAaHUWE HEPEJIKO OOYCJIOBJIMBAEeT 00OCTPEHHE 3KOJIOTHYECKUX IMPoOseM
BCJIE/ICTBUE HApYIIIEHHUs SKOJIOTHYECKH cOalaHCUpOBaHHOTO cocTaBa Ca/Sr B OKpY:KaroIlel cpezie
B OMOTeoIeHo3ax.

Ha sTOM OCHOBaHMU B TOCJIE/THYE TOAbI Mbl PA3BEPHYJIN HCCJIEOBAHUSA 110 MIPUMEHEHUIO HA
MOAOOHBIX ITOYBAaX XWMHUYECKH WHEPTHBIX, HO AaKTHUBHBIX ITOPHUCTBIX COPOEHTOB. ITOCKOJIBKY
TEXHOJIOTHS MeJHOPAIlUM TIOYB COpPOEHTaAaMH TOJJIEKUT JeTaJU3al[dd ¢  IOCIEAYIOIeMYy
MMPUMEHEHUI0 B paMKaX TOCy/IapCTBEHHOTO (PUHAHCHUPOBAHUS, XO3SHCTBY OBLIO IIPEJIONKEHO
BO3/Iep;KaThCs OT 3aTPaT HAa XUMHUUYECKYI0 MEJTHOPAIUI0 M OCTAHOBUTHCS HA BBEJAEHHHU B IAIITHIO
1000 2a BMECTO IUIAHUPOBABIIMXCA IEPBOHAYAIBHO 3000 2a. Mcnosbp3oBanue matepuanos 133
MTO3BOJIMJIO COKOHOMUTD CPEJICTBA M COKPATHUTh CPOKH IOJITOTOBUTEBHBIX pabOT, IPEIOTBPATUTD
BBE/IEHHE B TMAIHIO HEIUIOJOPOJHBIX 3€MEJIbHBIX MAaCCHUBOB, JJII KOTOPBIX NPHUMEHEHUE
CTaHJIAPTHOU MEJIMOPAIUM U arPOTEXHUKH SBJIAETCA TyOUTeabHBIM. OTHOBPEMEHHO OTMETHM
HeOoOXOIMMOCTh COBEPIIIEHCTBOBAHUS II0/IX0/Ia K CO3/JaHUI0 HCKYCCTBEHHBIX OMOT€0CUCTEM [7], ero
pa3paboTKa IMOKa HaXOJAUTCS B 3a4aTOYHOM COCTOSTHUU.

A B C

Puc. 1. ®parmenT kocMuyeckoro cHuMKa RapidEye ¢ 3ayie;kHbIM MacCUBOM:
A — ucxomusiit; B — cuHTe3npoBaHHbIl; C — TOT K€ MacCUB 3aJIEKH
mocJjie KiacTepusaliuu o 10 Kjaaccam

Ha pwuc. 1 mpeacTaBieH KOCMHYECKHH CHUMOK ogHoro us mnosieii 000 «/ImypeTr» B 25 km
BocTouHee p. Hprteim. Ha wucxomHom cHumKe (puc. 1A), MO aHAJOTHH C YepHO-OeIbIM
adpoPOTOCHMMKOM  MOXKHO TPEANOJiaraTb HaJM4YMe MHOTOYHCIEHHBIX CyhPO3UOHHBIX
MMOHMKEHUH TMaMeTPOM /10 100 M (15—20 MUKcee).

Ha puc. 1B npezcraBieH CHHTe3UPOBAHHBIA BADUAHT CHUMKA (1A) ¢ y4eToM HH(ppaKpacHOTO
KaHa1a. B pesynpraTe Ha puc. 1B KOHTpacTHee BbIZIeJIAETCS JieC, KOTOPBIH NUMeeT WHTEHCUBHBIHN
KpPacHbI CIIEKTDP OTPaKEHUs, U B3aJIEKHBIN JIyr, KOTOPBIH HMeeT Ccepbhlii IIBET U BecbMa
HEOZHOPOJIHYIO OKpacKy. B mepuop mosieBoro o0cyieloBaHHsS IPOCTPAHCTBEHHOE pa3HOOOpasue
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00BEKTA UCCIIEIOBAHUM CTABUJIO CJIOKHYIO 33/]a4yy Pelpe3eHTaTHBHOIO BHIOOpA MECT IMOYBEHHBIX
BBIZIEJIOB U 3aKJIaJIKH IPUKOTIOK.

JlanbHeliiee  yriayOJeHHe  KOMIIBIOTEDHOTO e PUPOBAHUS CHUMKA  METO/OM
KIacrepu3anu Ha puc. 1C MO3BOJIMIO YETKO OIPENETUTh TPAHUIBI KaXKI0T0 U3 OO0BEKTHBHO
BBIZIE/IIEMBIX apeajioB IMOYBEHHO-PACTUTEIbHBIX II€HO30B. I[IpuMepoM o0O0JHKa IOYBEHHO-
PACTUTENBHBIX I[€HO30B CIY:KUT puc. 2. Ha HeM ueTko mpocmarpuBaioTca Ha (OHE TEeMHOTO
MATJINKOBOTI'O JIyra He60)IbIJ_II/Ie II0 IuIoIaAN CBETJIbIE IIATHA IIOJIBIHMU. O6’beKT Ha pI/IC. 2
I/IILGHTI/I(bI/II_II/IpOBaH 110 pI/IC. 1, U II0CJI€ 3TOI'0 3aCHAT B BUJAE HA3€MHOI'O CHHMKAa. BI/II[H]E)I apea.nbl
MOJIBIHUA MOpPCKoU (Artemisia maritime L.) — ”HAMKATOPa MEJIKOTO COJIOHIIA COJIOBOTO 3aCOJIEHHUS.
[Tomo6Hast KapTHHA OJIHO3HAYHO IIOKA3bIBaeT HEIEIeCO00pa3HOCTh HCIIOJIb30BAHUSA JAHHOTO
MaccuBa B KadyecTBe IIOJIA ceBooOopoTa. IToydyeHHBIH pe3yJbTaT SKCIEPTHOH OIEHKU
CBHUJIETEJILCTBYET O PabOTOCIIOCOOHOCTH YIVIyOJIEHHOTO KOMIIBPIOTEPHOTO el pUpOBaHUS
METO/IOM KJIaCTEpHU3aI[ii CHUMKOB, IOJIy4eHHbIX IpH J133.

Puc. 2. TTacT6uIiie Ha CTApOBO3PACTHOU 3aJIEXKU

[Tocie koMIUIEKca KyJIbTYPTEXHHYECKHX pPabOT 3eMesIbHble MAaCCHUBBI, aHAJIOTHYHBIE
MpeACTaBJIEHHBIM Ha PHC. 2, MOIYT CIYKUTb ITaCTOUINEM WJIHM CEHOKOCOM CpeaHeu
MPOJIyKTUBHOCTH. JIJI1 BBEIEHUSA TaKUX 3eMeJIbHBIX MAaCCUBOB B COCTaB IAIIHU HEOOXOIUMO
MPOBEeJIeHNEe BBIOOPOYHON IMOKOHTYPHOM XWUMHYECKOH MeEJIUOpPAalli METOJOM THIICOBAHMI.
Ho ocyiecTBiATh €e IpU TaKOM KOMILJIEKCHOCTH TEXHWUYECKH KpalHe CJIOKHO, a IMPaKTUYECKH
HEBO3MOXKHO. B TO ke Bpems 6e3 HEHTpaTu3aI[iy COJIOBOTO 3aCOJIEHHUS ITIOCPEACTBOM THIICOBAHMUS,
IocJie MMOBTOPHOTO OCBOEHUSI MAacCHBa B IMAITHIO, IATHA MEJIKOTO COJIOHIIA OYAyT IOCTOSHHO U
CYIIIECTBEHHO CHUKAaTh MPOJYKTHUBHOCTH BO3/I€JILIBAEMBIX KYJIBTYpP. HAa HOBOM 3Tame OCBOEHUSI.
ATO 00YCJIOBJIEHO TEM, YTO MPUYMHA HEOJIArONMPUATHBIX ITOYBEHHBIX CBOUCTB TUIICOBAaHUEM HE
ycrpaHnsieTcss. OOCTOATENTbCTBA 3aCTABAT 3€MJIENIOIb30BATENsI BHOBb BHIBECTH OCBOEHHBIN MacCHUB
U3 COCTaBa I0JIeH ceBOOOOPOTa B 3aJIe’Kb U MCIIOJIb30BAaTh €r0 B KaueCcTBE HU3KOIPOIYKTUBHOTO
KOPMOBOTO yrojibsi. TakoW pe3ysbTaT OOYCJIOBJIEH HEOCTATOYHBIM TEXHUYECKHUM YPOBHEM
COBPEMEHHOUW MeJIMOpAIlii, HO STOT MPUMEP IIOKA3bIBAET, UTO JAJIEKO € BCETJla XO3sUCTBa
MEPEBOIMJIN B 3aJI€3KU IJIOJIOPOAHBIE 3eMJIH. Bo MHOTHX ciTydasx UX HereaecooOpa3HO MMOBTOPHO
ocBamBaTh, U C ATUMU (PAKTAMHU HPUXOJUTCA CUHTAThbCS, YTOOBI HE IOHECTH SKOHOMHYECKUX
yOBITKOB M HE HAHECTU BpEJl MOUYBE M DKOCHCTEME B IeJioM. be3 HMCIob30BaHUSA MaTepHaJIOB
JINCTAaHITMOHHOTO 30HAMPOBAHUS IIPU OTCYTCTBUH CIUIOIIHOTO IIOYBEHHOTO 0O0CJIe/IOBAHUSA
TocynapcrBennass IIporpaMMbl BOCCTAaHOBJIEHHSI IIaXOTHOTO (OHAA CTpaHbl JIMOO He Oyzer
BBITIOJTHEHA, JINOO c/ieJIaHHbIe 3aTpaThl HAa IIOBTOPHOE OCBOEHHE 3aJIe3KHBIX MAaCCHBOB MOTYT JaTh
HETaTUBHBIN PE3YJIbTaT

Kitacrepusanysi KOHTYPOB Pa3IMYHOUN CTEIEeHU OTPa’KeHUsI COJTHEYHOTO CIEKTpa Ha JTare
TIOYBEHHOTO JIeMM(PUPOBAaHUA CUHTE3UPOBAHHBIX KOCMUYECKHX CHHUMKOB HeOOXoauma jis
IUTAHUPOBAHUS IOJIEBBIX paboT. Ha 5TOW OCHOBE COCTaBJIAIOT KapTorpaMMmbl AuddepeHnanuu
MEJTMOPATUBHBIX MEPOIPUATHH. ITO HE TOJBKO obJieryaer oOcienOoBaHME 3€Mesb, ITO3BOJISET
COKPaTUTh CPOKH WX BBHIMOJHEHUS, HO MO3BOJISIET €Ille 10 BbIX0/Aa B II0JIE OIPEAETUTh XapaKTep

36




Biogeosystem Technique, 2014, Vol.(1), N2 1

KOMILJIEKCHOCTH BCeX 00CJIeyeMBbIX 3€MeIbHBIX MACCHBOB, BBIIIOJHUTH IOACUYET OKUIAAEMOTO
KOJINYECTBA BU/IOB OHOTE€0I€HO30B, OIIPE/IEIUTH IJIOMIA/Ih KAXK/IOTO U3 HUX.

OOBIYHO MPUHATHE peIleHHs O TOM IJIM WHOM XapakTepe HCIIOJIb30BAHUA 3€MeJIbHOTO
MacCUBa BBIMIOJHAIOT, UMes OOIIYI0 OLIEHKY CTelleHH KOMIUIEKCHOCTH TOTO WJIM WHOTO IIOJIA.
DTOTO HEIOCTATOYHO JJIsI COCTABJIEHUS OAHO3HAYHOTO IPEJICTaBIeHUs 00 0bOJiMKe, CBOMCTBaX U
MepPCIIEKTHBE MCIOJIb30BAaHUA KOMILIEKCHOTO MTOYBEHHOTO IMOKPOBa. VIMesl 4eTKyl0 KapTOTpaMMy
O00BEKTUBHO PA3JINYHBIX TOUYBEHHO-DACTUTEIbHBIX apeajioB, CIENHAIUCT X03sAicTBa (HO eciu
TaKWe CIEeNUAJINCTBI OTCYTCTBYIOT, TO peIllleHHe MPUHUMAaeT B HMHTEPEecax 3eMJIeN0JIb30BaTesIsd
CIEITUAJICT PAHOHHOTO 3BE€HA), MOTYT ONEPAaTUBHO YK€ Ha CJEAYIOIIUUA JAeHb IOC/e TOTyIeHUs
3aKa3aHHOTO CHUMKa /33 NpUHATH pelleHre O BHECEHWH IIONPAaBOK B AarpOTEXHOJIOTUIO
MIpUMeHseMYI0 Ha IoJie X03saicTBa. IIpyu TakoM mouBeHHOM 00cIen0BaHUM obecrieunBaercs 6a3a
BBIOOpa HEOOXOIMMBIX CIIOCOO0B Metnopanuu, AuddepeHINPOBAHHOTO IPUMeHEeHNA y00peHui,
MeJIMOPAHTOB, CPEACTB OOPBHOBI C COPHAKAMH WIM BpeAuTeIsAMU (Hampumep, IPU HAIIeCTBUU
capaH4y, JIyTOBOTO MOTBUIbKA WJIM INEJIKONpsA/a). PealbHOCTh TaKOW IIOCTAHOBKU 33Jlauu
obecrieunBaeTCs TEM, YTO AWCTAHIIMOHHOE 30HAVPOBaHUE 3€MJIM KOCMHUYECKHMH amrapaTamMy
RapidEye u psaja uHbIX pupM IpoU3BOAUTCA €KeCyTOUHO. [[eHa CHUMKOB HAINpPAMYIO 3aBHCHUT OT
UX BoOCcTpeOoBaHUsA moTpeburensamu. Ilosromy, yeM mupe OyAyT HCIIOJIB30BATHCS KOCMUYECKHE
METO/IbI B LIEJISAX CEJTBCKOM X035HCTBE, TEM MEHBIIUMU OYyT 3aTPATHI.

Yuer crnenuduKHA  OTAEJBHBIX TIOYBEHHBIX apeajloB Ha  OCHOBE  ITOYBEHHOTO
JermupPUPOBaHUA KOCMUYECKOW WHQOPMAIMKA CO3/JaeT OCHOBY JIaHAIIA(THO-METNOPATUBHOU
CHUCTEMBI, CYIIECTBEHHO PACHIUPAIONYI0 BO3MOXKHOCTU aJAlTUBHO-JAH/AMIA(PTHON CHCTEMBI
3eMuiefiesivs JIIOOOTO permoHa crpaHbl. Ee peanmms3anus BO3MOXKHA TPU YCJIOBUM OCBOEHUSA
KQXIbIM  3€eMJIENIOJIb30BAaTEJIEM METOJIMKHM  HCIIOJIB30BAaHHUA KOCMUYECKOW WH@OpManum
WHANUBHU/IyAJIbHO, a He mabsonHo. HampuMep, Mo MyHUIIMIIAJIBHOMY 00pPa30BaHUIO WIH CyOBEKTY
®enepannu, TexHosoruu. TOBKO B Mpeziesiax KOHKPETHOTO X035 UCTBA MOXKHO PEIINTH BOIIPOC O
11eJ1ecCO00Pa3HOCTH NPOBEZIeHUsA MeJIMOPAaTUBHONW 00pabOTKH TOTO WJIM WHOTO MOJIA WU JIyTa,
XUMUYECKON MeJTMopaIuy, yA00peHus MMoJIel, 3aUThl T0ceBOB. OTKJIOHEHHE arpOTeXHOJIOTHHU OT
MIpelyCMOTPEHHBIX 30HAJIBHON CHUCTEMOH 3eMJieflesius MapaMeTPOB MOXKeT OBbITh pe3ysIbTaTOM
MIPUPOJHBIX KaTaKJIW3MOB, C OJJHOU CTOPOHBI, 3alpefieJIbHOM BapualUy IPHUPOAHBIX YCJIOBUU
BBIPAI[UBAHUSA PACTEHUH, U MAGJIOHHBIX arPOTEXHOJIOTUYECKHX PEIIEHUH, arPOTEXHOJIOTHIECKUX
IIPOMAaxoB — C JIDYTOH CTOPOHBL. AJanTamus arporjiuccasibl M KOHTPOJIb 3a peayn3anuei
arpOTEXHOJIOTHH MOMKET OCYIIECTBIAThCA KAa4eCTBEHHO U OIIEPAaTHBHO TOJIBKO Ha (oHe
nHdopmanuuy, nojydaeMou no marepuaiam J133.

3aximoueHue

Pemenne 3amau paszsutus AIIK PO g0 2020 r., BrIodas mpobsieMy TOBTOPHOTO OCBOEHUS
BBIBEZIEHHBIX W3 IAIIHU 3eMeJib, HanOosiee 3(PPEKTUBHO MOKET JOCTUTATHCSA HCIOJIb30BAaHUEM
MPUHIMIIOB  aJalTUBHON  JIAaHAIIA)THO-METUNOPATUBHON CHUCTEMBI 3eMJIEJIENIUS, KOTOopas
OasupyeTcsi Ha JIETATbHOM aHaJU3€ CTPYKTYpPhl IIOYBEHHOTO IOKPOBA IO OIEPATUBHBIM H
MOBTOPSIEMBIM  pe3yJibTaTaM el pUpPOBaHUS JAHHBIX JUCTAHIIMOHHOTO 30HAUPOBAHUSA
KOCMHUYECKMMH arlliapaTaMy BBICOKOTO paspellieHusi (MeHee 10 M B muKcesne). B coyetanuu c
IMOYBEHHO-aTPOXUMHUYECKUM 00ciieloBaHreM Matepuasibl /[33 MO3BOJIAIOT ONMEPATHBHO PEIIATh
BOTIPOCHI 11€JIECOO0OPA3HOCTH TMOBTOPHOTO OCBOEHHs BBIBEIEHHBIX M3 IAITHU 3€MEeJIb, a TaKXKe
BbIOOpa HamboJiee peHTAbeJbHOrO crocoba MeJTMOpauyu MOYB HUBKOTO Iutojopoaus. Ha sroi
OCHOBE  CHEIHMAJUCThl  XO3AHCTB  IIOJIydalOT HAJIEKHBIH  MHCTPYMEHTAPUHW  KOHTPOJIA
WCIIOJIb30BAHUA KaXKJOTO 3€MEJbHOTO YyJacTKa, CPOKOB IIPOBENEHUS arpoOTEXHUUECKUX U
IIOYBEHHO-MEJIMOPATUBHBIX  MEPONPHUATHH, KadecTBa IIOJIeBbIX pabor. B  pesynbrare
obecrieynBaeTCsl CBOEBPEMEHHOE TPeAYIPEKIEHNE OTKIOHEHUI OT MIPUHATOU arpOTEXHOJIOTHH, a
TaK>Ke BO3MOXKHOCTH €€ TeKYIeld KOPPEKIUU C YYETOM JIAHAMADTHBIX OCOOEHHOCTEH JII0O0TO
3€MeJIbHOTO MacCHBa. JTO CO3/IaeT OCHOBY I OCBOEHHS IOKOHTYPHOTO TOYHOTO 3€MJIEIEJIHS
corsiacHO nmpuHnunam Precision Agriculture.
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Haquble OCHOBBbBI a}IaHTI/IBHOﬁ JIaHZIIHa(I)THO-MeJII/IOpaTI/IBHOﬁ
CHUCTEMBI 3€eMJICAC/INA

Jleonup Bnagumuposuy bepesun

Owmckuii l'ocynaperBeHHbI ArpapHbiil YHuBepcuteT uM. [1.A. Cronsinuna, Poccuiickas
Oeneparnusa

644008, Omck, CubakoBckas yi., 6

JIOKTOP CeJIbCKOXO35UCTBEHHBIX HAYK, Tpodeccop

E-mail: docberezin@yandex.ru

AnHoTamuA. B cratbe 000CHOBBIBaeTCsI HEOOXOAUMOCTH Pa3pabOTKH HOBOTO HAIPaBJIEHUSA
B cUCTeMax 3eMJieiesins. BaaMeH 30HaIbHBIX CUCTEM 3eMJIE/IEIUS B MOCIIETHIE TOABI BHEAPSETCSA
ajanTuBHO-IaHmAmadTHasA  cucremMa  3emiieAenus. IlpesiaraeTcsi — pacIIMPUTh  CIEKTP
BO3MOKHOCTEN aaNITUBHO-JIAaHAMIADTHON CHUCTEMBI 3eMJIe/leJIus BapHUaHTOM, OCHOBAaHHBIM Ha
MPUHITANAX aJalTUBHON JaHAIIA(QTHO-MEeJTUOPAaTUBHON cucTteMbl 3emutenienus (AJIME3), uto
MMO3BOJINT TpaHCHOPMUPOBaATh 3emJiiefieine Poccuy M APYyTUX CTPaH, IaxXOTHBIE 3€MJIU KOTOPBIX
OTJINYAIOTCA 3HAYUTESLHOU JI0JIeH IOYB HU3KOro miaoaopoaus. AJIME3 sTo cucrematudeckoe
PETY/IAPHOE HCIOJb30BaHHUE MaTEPUaIOB AUCTAHIIMOHHOTO 30HAWPOBAHUS 3e€MJIM alllapaTamMu
BBICOKOTO paspeliieHuss (MeHee 10 M), MakcuMasibHasa AuddepeHIHanus KOMIIOHEHTOB
arpoTEXHOJIOTHA IO 3JIeMeHTaM 3eMeJIbHOTO (OoHAa, B IeJAx obecrieueHus] OXpPaHbl U
BOCITPOU3BO/ICTBA IJIOJIOPOUS IIOYB SKOJIOTHYECKH OE30IMaCHBIMU CII0COOAMU MEJTMOPAITHH.

KiaioueBble cJi0Ba: IMCTAHIIMOHHOE 30HAMpPOBaHUE 3eMJId; KOCMHUYEeCKHUe CHUMKHU
BBICOKOTO pa3pellieH s ; MOUBbl HU3KOTO IJI0J0PO/IS; CUCTEMBI 3eMJIeEIIH .
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Abstract

In laboratory experiments it was shown that the brown coal and sludges-based composts
while introducing them into the soil — ordinary chernozem carbonate and urbanozem — have
increased biological activity, resulting in a significant increase in CO2 emissions. Phytotoxicity
urbanozem when making lignite and composts reduced. Identification of a large set of heavy metals
by means of spectral analysis showed that the introduction of sewage sludge and composts does not
lead to an increase of their content in the soil.

Keywords: brown coal; sewage sludge; vermicompost on the basis of sewage sludge;
chernozem ordinary; urbanzem; carbon emissions.

Beeaenue
HNurtencudukanms 3emseiesnsa Ha GoHe HEJOCTATOUHOTO BHECEHUS B IIOYBY OPraHUUECKOTO
BEIECTBA MPUBOJIUT K TOBBINIEHHOW MUHEPAJIM3allMd TyMyca — OCHOBHOTO HOCHUTEJISA

wionopoaus. K mpumepy, 3a mocjieiHue 2—3 AecATUIIETHS cofiepkaHue rymyca B HeuepHo3zeMHOM
30HE YMEHBIIIUIIOCH HA 0,5—0,7 T/Ta, B lleHTpanbHo-UYepHO3eMHOM nosioce HA — 1,0—1,5 T/Ta [1].

Hapsay c npumeHeHneM B KauecTBe yI00peHN HaB03a, HABO3HOU JKUKHU, IITUYHETO IIOMETA,
KOMIIOCTOB, COJIOMBI, OTIMJIOK, JIECHOTO OIa/ia, 3€JIEHbIX PACTeHUMU, CAIIpOoIlesis, OOJIBIIION HHTEpPEC
MIPEZICTABJISIET UCII0JIH30BaHNE TAKUX MECTHBIX Y0OpEeHHH Kak OypbIN YroJib M KaHAJTU3AI[MOHHBIA
I — 0caIoK cToUHBIX BOZ, (OCB) rOpO/ICKHUX OUHMCTHBIX COOPYKEHUH.

W3 JurepaTypHBIX MAHHBIX CJIEAYET, YTO B OOJIBIITUHCTBE CJIy4aeB IO YAOOPUTEIBHOU
nerHoctr OCB He ycTynawoT MoACTIIOYHOMY HaBo3y [2—7]. OTeuecTBEeHHBIN U 3apyO€KHBIN OTIBIT
WCIIOJIP30BAHUA OCa/IKa CTOYHBIX BOJ, IIOcjie OMOJIOTMYECKOW OYHCTKH CBUJIETEJIBCTBYET O
IIEPCIIEKTUBHOCTH cIlocoba ero yTWIN3aIluy B KadecTBe yOOpeHUs NPHU YCJIOBHUU OTCYTCTBUS
TOKCUYHBIX IPUMeCel, B YaCTHOCTH, COEINHEHUH TAKEIbIX METAJLIIOB.

Jpyroii HemOpOroil MaTepuas, ¢ IMOMOIIBI0 KOTOPOTO BO3MOXKHO peIleHue IMpo6IeMbl
HEXBAaTKU OPraHUYEeCKUX yjioopeHui, — Oypsiil yroas (BY). Bypsiit yroas (BY) — sHepreTuuyeckn
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MaJIolleHHOe II0JIe3HOe MCKOIlaeMoe, cojieprkaiiee 40—80 % T'YMHHOBBIX KUCJIOT, YTO IHO3BOJIAET
cuntaTb bBY wux wucrouHukoMm. IIpyyeM HeOCHOPUMBIM €ro IPeuMyIecTBOM fABJIAETCA
9KOJIOTUYecKass 6e30IacHOCTh, T.K. OH CBOOO/IEH OT 3arpsA3HSAIONINX BellecTB. K ToMy ke MOXKHO
HCIIOJIb30BAaTh U €r0 JIETOKCUIIUPYIOI[HUE CBOMCTBA, OOYC/IOBJIEHHBIE Da3BUTOH COPOIIMOHHON
IIOBEPXHOCTHIO M BBICOKUM COZIEp:KaHUEeM TYMHIHOBBIX KHCJIOT [8,9].

Iesrb JAHHOM PAGOTHI — MMOKA3aTh BO3MOXKHOCTH HCIOJIb30BaHus Oyporo ymisi u OCB B
KauyecTBe y/I00OpeHu! U MeJINOPAHTOB, KaK 3arpA3HeHHbIX TM, Tak 1 00eJHEHHBIX OPraHUYEeCKUM
BEIeCTBOM, II0YB.

MaTrepuaJjbl 1 METOABI

B ompiTax wcnmonb3oBasici  BY  AJIeKCaHAPUMCKOTO  MECTOPOXKIEHHS, YEPHO3EM
O0OBIKHOBEHHBIN KapOOHATHBIN U ypbaHO3eM (IIOUBYy OTOMpAI B HENOCPEJACTBEHHOW OJIM30CTH OT
3aBofia «dMmOuic», r. Pocros-Ha-/[oHy). KOHTpO/JBHBIM 00pa3noM B JAHHBIX HCC/IEIOBAHUAX
CJIy’KIJI YepHO3eM OOBIKHOBEHHBIM KapOoHaTHbIM (IlepcraHoOBcKas CTelb, 3alOBEJHUK, KaK
[I0YBa, HE 3aTPOHYTas aHTPOIIOTEHHBIMH BO3/IeHCTBUAMU). BrIOOp MecTa orGopa ypbaHO3eMHOM
ITOYBBI 00YCJIOBJIEH TEM, UTO B pe3yJIbTaTe PaObOThI 3aBO/IA IO ITPOU3BOJICTBY KPACOK, JAHHAS [T0YBA
ObL1a 3arpsA3HeHa ITUHKOM, a HaJU4He 3arpy:KeHHOU aBTO/IOPOTU IPHUBEJIO K JONOJIHUTEIbHOMY
3arpsA3HEHUIO [I0OYBBI CBUHI[OM.

UccenenoBanus Besy IyTeM OCTAHOBKU MO/IEJIbHBIX OIIBITOB.

CopOIoOHHBIE CBOMCTBA OYpOTO YIJIS U3yYaIH B XOJi€ MOJIEJIBHBIX OIBITOB OIIPE/IeJIEeHuEM
BEJIMYUHBI COPOIMU MM ITMHKA M CBHUHIA, W Y/€JIbHOU MOBEPXHOCTHU PACUETHBIM METOZOM IO
BeJINUMHE MAaKCHUMaJIbHON THTPOCKOMUYHOCTU. MaKCUMaJIbHYI0 TUTPOCKOIIMYHOCTD ONpeessaan
o merony Hukosaesa.

i1 BBISICHEHUSA MeXaHU3MOB copOuum ObuUtn BhIAeneHbl nmpenapatsl 'K u3 BY, u B HuX
OIIpeZie/IeHbl: CyMMAapHOE€ COJIepKaHHe KUC/IBIX (QYHKIHOHAIBHBIX TIpynn (KapOOKCHUJIBHBIX M
(beHOJIbHBIX THIPOKCUJIOB) YCKOPEHHBIM METOZIOM 110 /IparyHOBOH, cojiep:kaHue KapOOKCUIbHBIX
rpynt (emkocru norsoenus I'K) no Kyxapenko [10].

BinsiHMe BHECEHUS 0CAJIKOB CTOYHBIX BOJ U Oyporo yriis Ha smuccuio CO. B BO3AYX U3y9IaTH
TaK>Ke B X0Jle MO/IEJIbHOT'0 JJabopaTopHOTO onbITa. CxeMa OIbITa IIPUBeE/ieHa B TabsIuIIe 1.

Tabauya 1
Cxema MO€/IbHO-JIA00PATOPHOTO ONbITA MO u3yuyeHu1o Biauaaua OCB
M KOMIIOCTOB HA X OCHOBe 1 BY Ha 9MHCCHIO YTJIEKHCJIOTO ra3a

Ne BapuaHT BuongobaBka Jo3a, T/ra
No
1 Kontposp — K1 ITouBa 6e3 106aBOK -
2 KonTposps — K2 Hago3s 10
3 Kontposas — K3 Hasos 40
4 Ki1+CKi0 Crapblii KeK 10
5 K1+CK40 CrapsIii KeK 40
6 Ki1+MKi0 MoJiomoi kex 10
7 Ki1i+MK40 MoJioZ10H KeK 40
8 K1+CMm10 Cmecn CK + MK (1:1) 10
9 K1+Cm40 Cmech CK + MK (1:1) 40
10 Ki1+KKi10 KoMnocT Ha OCHOBE KeKa 10
11 Ki1+KK40 KoMnocT Ha OCHOBe KeKa 40
12 Ki+BKio BepMuKysibTypa Ha OCHOBE KeKa 10
13 Ki+BK40 BepMuKyJIbTYpa Ha OCHOBE KE€Ka 40
14 Ki1+b¥i10 Bypslii yroyp 10
15 Ki1+bY40 Bypbiii yrob 40
Craperii kek mpexacrasisier coboit OCB, cmemaHHBI ¢ a/icOpOEHTOM — TEepMUYECKH

HN3MEHCHHbIMU ITOPOAAaMM YT'OJIbHBIX HIAaXT, IIOCJIE€ MIECTU MECALIEB CKJIaAUPOBAHUA, MOJ'IOIIOfI KEK
— II0CJIe 2-X HeMe/Ib CKJIaJNpPOBaHUA. KomItocT Ha ocHOBe Keka noJjydaau CjaeAyronum o6pa30M:
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CBIPOH 0CaZIOK CTOYHBIX BOJ, CMEIINBAIN C OPTAHMYECKUMHU OcTaTKaMu (cosoma, onmuiku). o
OpraHuKHU cocTaBiAna Y4 4vactb. KoMmocT Bblep:KUBajICs B TedueHUe 12 MecslneB. buorymyc
(BEpMUKYJIBTYpa) MOJMy4Yadd M3 KOMIIOCTAa Ha OCHOBE KeKa IyTeM €ero IepepaboTKU 4YepBeM
«Craparesb».

KomnoctupoBaHue Beiu B cocyZlax Ha 500 2, IIOYBA JUI KOMIIOCTUPOBAHUA B3ATA U3
IMaxoTHOro Tropu3oHTa (0—30 cm) B Akcaiickom paroHe PocTroBckoil oOsiactu (4epHO3eM
OOBIKHOBEHHBI KapOOHATHBIN MOIIHBIN TSKETOCYTJIMHUCTBIN). [Tociie HaOMBKU COCYZIOB IOYBA
Oputa yBIQXXKHEHA 70 65% ot [IB u 3Ta BIAXKHOCTH MOAJEPKHBAJIACh HA IMPOTSKEHUU BCETO
nepuozia HabsmoneHui. B momemeHmu ObUTa  ONTHUMAaUTBHAS I KU3HEAEATEIHHOCTU
MHKPOOpPraHu3MoB Temieparypa (23—24°C). Kontposp 3a smuccueit CO. (AbpIxaHHE ITOYBBI)
OCYIIIECTBJIAJICA B JUHAMUKE: CITYCTA CYTKH IOCJIe Hayayia KOMIIOCTUPOBAHUS, TPOE CYyTOK, 10 CYyTOK
U 14 CyTOK. YueT BblJlesiAtolerocs B TedeHue cyrok CO. mpoBozuiu 1o merony l'ancrana.

Omnpenenenve BeqwuudH pH w IIIIII (morepu mnpu NpOKaJWBAaHUM), IIOCTAHOBKA U
IIpOBeJleHNe MOJIEJIbHOTO 3KclepuMeHTa mno durotokcnuHoctd OCB Besuch CTaHAApPTHBIMU
MeToAuKaMH [11, 12]. CieKkTpasibHbIN aHA/IN3 Ha cofiep:kaHue TM mpoBOAMIN METOJIOM aTOMHOM
cnekTpockonuu B siabopaTopuu HITO «FOskreosmorusi».

Pe3ysbTaThl 1 00CyKAEHUE

ITo pe3yspTaTamM aHAIM30B OBLIN OCTPOEHBI U30TEPMBI aficopOu. OHU CBUAETETCTBYIOT,
YTO azicopOIUsa IMUHKA YEPHO3eMOM, ypOaHo3eMOM M BY mMeeT CI0KHBIM XapaKTep, KOTOPBIU
MOJKeT OBITh OIIMCAH YpaBHeHHeM JIeHrMmoopa.

AncopOnus CBUHIIA B M3YYEHHOM JHAIa30He /103 3arpsA3HEHUs OIKMCHhIBAeTCS ypaBHEHHEM
l'eHpu, npeacTaBIsONIIM cOO0H YIIPOIEHHOE YpaBHeHUe JIeHrMiopa Jiutst mpsAaMoi suauu. Camoe
BBICOKOe TorsiomeHne TM oTMedyeHO MMeHHO OypbIM yriieM (puic. 1), YTO yKa3bIBaeT Ha €ro
BBICOKYIO CIIOCOOHOCTh K HEHTpaJTM3alli TOKCUKAHTOB, TO €CTh CBA3BIBAHHUIO UX B HEJIOCTYITHBIE
JULs1 pacTeHUH (GOpMBbI, U, TEM CAaMbIM, OCYIIIECTBJIEHUIO ITPOTEKTOPHON (DYHKITUH IO OTHOIIIEHUH K
compeiesIbHBIM CpelaM.
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Puc. 1. I3oTepMma azicopbriuyl CBUHIIA OYPBIM YIJIEM
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Pe3ysibTaThl HCCIEIOBAHMS 110 ONIPEZIESIEHUIO YIEIbHON MMOBEpXHOCTH BY U mouYB mokasam,
yTo B ypbaHO3eMe, IO CPAaBHEHHIO C YEPHO3eMOM, B 0,46 pa3 MeHbIlle BeJIUYMHA YeJTbHOU
MTOBEPXHOCTH, CJIEZIOBATEIPHO, CHUKEHA U CIIOCOOHOCTD K CBA3BIBAHUIO (3/1COPOIUN) TOKCUYECKUX
coenuHeHui, B T.4. © TM. To ecTh B yCJIOBUAX ropojia Oypblii yrojb MOKHO HCIIOJIb30BaTh B
KauecTBe MeJIMOPAHTa: OH 00J1a/laeT MOBBIIIEHHONW CIIOCOOHOCTHIO K CBA3BIBAHUIO ATHX BEIECTB,
T.K. €T0 y/leJIbHasl [IOBEPXHOCTH B IIOJITOPA Pa3a BBIIIIE, UeM Y UEPHO3EMa, U B 3,2 pa3a BBIIIIE, YeM Y
ypbanozeMma.

Omnpenenenuo KosmmdecTBa (GyHKIHOHAIBHBIX rpymn 'K (Tabs.2) mokasano, dto obiiee
cojieprKaHue KUCIIBIX (PYHKIIMOHAJIBHBIX I'PyHI camoe Bbicokoe B 'K Gyporo yris, m cHUXKaeTcs
COOTBETCTBEHHO B YepHO3eMe U ypOaHO3eMe, YTO TOBOPUT O HOBBIIIEHHON CIIOCOOHOCTH OYpOro
YTJIA K XeMOCOPOIUH TSKETbIX METAJLIOB.

Tabauya 2.
Copepxkanue pyHKIMOHAAbHBIX rpyni 'K, Mr-sks/100 r

OOBEKTHI Kap6oxkcuibHbie ®eHOJIbHBIE IPYIIIBI cyMMa

TPYIIIBI (-OH)

(-COOH)
Bypblii yroJib 205,7 198 495,3
YepHO3eM 339,5 112,7 452,4
YpbaHOo3eM 346,3 36,7 382,5

B skcniepumente ¢ OCB cmycTsi cyTKH ITOC/ie Hayasia ONbITa OHOJIOTHYECKAs] aKTUBHOCTD
YyepHO3eMa OOBIKHOBEHHOTO KapOOHATHOTO, OIleHWBaeMas I10 HWHTEHCHUBHOCTH JIbIXaHUS,
XapaKTepU3yeTcs, B COOTBETCTBUU CO IITKAJIONM CPAaBHUTEILHOU OIEHKH, KaK OY€Hb BhICOKAS.

OnHako y»Ke Ha 4YeTBEPTHIH JieHb WHTEHCHUBHOCTHh JbIXaHUS PE3KO CHIDKaeTcss W B
JIATbHEHIIIeM Kos1e0JIeTesl B Ipefieiax Tpajlalliil «BBICOKASA», a Uepes3 JBe Hee/IN MOHUKAETCS /10
OIIeHKH «CpeaHsisa». Uepes mosroga HabJII0AaeTcss yBeJITUUeHe MHTEHCUBHOCTH IbIXaHUSI BHOBB JI0
OIleHKH «O4YeHb BBICOKas». BeposiTHO, 3TO OOYCJIOBJIEHO TE€M, UTO K 3TOMY BPEMEHHU COCTOSHHE
ITIOYBEHHOU CUCTEMBI B COCYZIaX MOKHO OXapaKTePU30BaTh, KaK «IMHAMUYECKOE PAaBHOBECHE».

PesysbTaThl SKCIIEDUMEHTA CBHETEIBCTBYIOT, UTO JIIOOblE U3 HCCIAEAOBAHHOTO psija
O6mom00aBKU CITOCOOCTBYIOT POCTY MHTEHCHUBHOCTH JBIXaHUS U YBEJIUYEHUIO SMHUCCUU JIBYyOKUCH
yriepozaa B atmocdepy (puc. 2—4). Ha nmpoTsskeHIU Bcero BpeMeHU HaOI0eHus G1oIorHYecKas
aKTUBHOCTD ITOYBBI Ha BCEX BapHUAHTaxX ¢ BHECEHHEM OHMO0/100aBOK OIIEHUBAIACh KaK OYE€Hb BBICOKAS
WK Bbicokasi. [Ipu BHeceHUM HaBo3a (Bap. 2, 3), BEDMHKOMIIOCTAa Ha OCHOBe Keka (Bap. 12, 13),
Oyporo yruis (Bap. 14, 15) C yBeJIMYEHHEM /10351 yI00peHUs] BO3pAacTaeT U MHTEHCUBHOCTD JIbIXaHUS.
[IpuueM, pOCT MHTEHCHUBHOCTU JbIXaHUS HE IPOIOPIIMOHAJIEH YBEJIHMYEHUIO J[03bl BHECEHWUS.
Ha BapuanTtax ¢ BHecenreM OCB 1 KOMITOCTa Ha MX OCHOBE KapTWHA 0OpaTHAas: yBeJUUeHue J03blI
MIPUBOAUT K cHUKeHUI0 smuccuu CO,, 4TO, BOBMOKHO, 00YCJIOBJIEHO HEKOTOPBIM TOKCUYECKHM
WM WUHTHOUpylomuM 3¢G¢GeKTOM IO OTHOIIEHWI0 B MuKpodJiope. BHeceHue Oyporo yruis
MPUBOAUT K 3HAYUTEJIbHOH aKTUBAIIUHM JEATEJIbHOCTH MHKPOOPTaHU3MOB, OCOOEHHO Ha
BapHaHTax C BBICOKOHM J030#W. Ha Bcex BapmaHTax cO BpeMeHeM HaOJo/laeTcsl TEHAEHIUS K
CHI)KEHHUIO OHOJIOTHYeCKOW aKTUBHOCTU. OJHAKO IPU CPaBHEHWH C YHCTHIM KOHTpoOJieM (T7ie
OpraHUYECKHE BEIECTBAa He BHOCUJIMCH), HA BAPHUAHTAX C BBICOKMMHU JI03aMH KOMIIOCTa Ha OCHOBE
KeKa, BepMHKoMIIocTa M BY HaOio/1asioch 3HAUMTEIbHO OoJiee BbICOKOe BbiziesieHrne CO,, 4To
CBHUJIETEJILCTBYET O HE3ABEPIIEHHOCTH IIPOIIECCOB PA3JIOKEHUs U TYMHUMUKAIMU BHECEHHBIX
OpTaHUYECKHX I00aBOK.
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Puc. 2. BiusiHe BHECEHHs HaBO3a Ha JIbIXaHUEe YepHO3eMa OOBIKHOBEHHOT'O KapOOHATHOTO.
Cpoxku or6opa (ITUTETbHOCTh KOMIIOCTHPOBAHHUSA): 1 — CYTKH; 2 — 3 CYTOK; 3 — 10 CYTOK;
4 — 14 CyTOK, 5 — /2 rona

SKCHepI/IMeHT IIOKa3aJl TaKXKe, YTO BeJIM4YHHa pH IIpx BHECEHHH HaBO3a, bBY u
BEPMHKOMIIOCTA, 0COOEHHO B ITOBBIIIIEHHOU J03e, CHHXKaJ1achb Ha 0,1—0,22 €¢IMHUIIbI, B TO BpEeMA
KakK /106aBKI/I Ha OCHOBE€ OCAa/IKOB CTOUYHBIX BO/J IIPAKTUYECKH HE BJIMAJIN Ha 3TOT IIOKa3aTeJIb.
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Puc. 3. Bmusanue BY Ha HHTEHCUBHOCTD /IBIXaHUSA B UepHO3eMe OOBIKHOBEHHOM KapOOHATHOM.
Cpoku ot6opa (IIUTeTbHOCTh KOMIIOCTUPOBAHMUSA): 1 — CYTKU; 2 — 3 CYTOK;
3 — 10 CYTOK; 4 — 14 CyTOK, 5 — Y2 roma
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Omnpenenenue IIIIII (morepb mpuU TPOKAIMBAHWUU) ITOKA3aJ0, YTO Yepe3 TPU JHs IOCTE
BHECEHUs OPraHUYECKUX J0OABOK COZIEPKAHIE OPTaHUUECKOTO YIJIEPO/Ia 3HAUMMO YBEJTUUNBAETCS
Ha BCeX BapHWaHTax ¢ J00aBKaMH, MPUYEM IPONOPIIUOHAIIPHO BHECEHHOH /03€e (UCKII0UYEHUE
COCTaBJIAIOT BapuaHTHI ¢ HaBo3oM — K2 u K3). Uepes mosiroza KOMIOCTUPOBAHUS KOJIMUECTBO
OPTaHUYEeCKOrO YIVIEpOZla IPaKTUYeCKH Ha BCeX BapHAHTaX JIMIIb HE3HAYHUTEJIHHO BBIIIIE
KOHTPOJIBHOTO 3HAY€HUs, YTO CBUJETEJBCTBYET OO0 YCKOPEHHOM MUHEpaIu3aliil BHOBb
BHECEHHOU OpraHuWKu. Vl TOJIbKO Ha BapwaHTe ¢ 70301 BY 40 T/ra Habiomaercsa 3aMmeTHO Oostee
BBICOKOE COj/iep;KaHKe OPTaHUYECKOTO YIJIepoza.

B surepartype BpicKkasbpiBaroTcA omnaceHus, uyto OCB moxkeT coziep:KaTh M3JIUIIHE BBICOKOE
kosudectBo TM. B cBs3M c 3TUM HaMu TPOBEAEHO ompexaesneHue Oospiioro Habopa TM c
IMOMOIIBIO CIEKTPAJIFHOTO aHa/N3a, KOTOpoe IIoKasaso, uTo BHeceHrne OCB He mpUBOAUT K
YBEJIMUEHUIO B IIOUBE MX CO/IEPIKAHMUSA.
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Puc. 4. BiusHue 0caZikoB CTOYHBIX BOJ| 1 KOMIIOCTOB Ha UX OCHOBE HA HHTEHCHUBHOCTD
ZIbIXaHUs B YyepHO3eMe OOBIKHOBEHHOM KapOoHATHOM (Amax). YcioBHbIe 0003HaueHUs. CPoKU
orbopa: 1 — CyTKH KOMIIOCTHPOBAHUSA; 2 — 3 CYTOK; 3 — 10 CYTOK; 4 — 14 CYTOK, 5 — Y2 rojia.
BapuanTsr: K1 — koHTpOsh (MOuBa 6€3 106aBoK), BK — BepMUKyIbTypa Ha OCHOBE KeKa,
KK — kek mocsie komnoctupoBaHusi. J103bI: 10 — 10 T/Ta, 40 — 40 T/Tra

Pe3ybTaThl 9KCIIEPUMEHTA IO OIIPEEIeHUI0 PUTOTOKCUYHOCTH (PUC. 5) CBH/IETEILCTBYIOT,
YTO JIMHA IIPOPOCTKOB HA TII0OYBE, IIO/ABEPTIIENCS TPEXTHEBHOMY KOMIIOCTUDOBAHUIO C
6moymo6aBkaMu, Obly1a 3HAYUTEIBHO BBIIIE, [0 CPABHEHUIO C IIPOPOCTKAMHU, IMOMEIIEHHBIMH Ha
IIOYBEHHBIE «IUIACTUHBI» C IIOJIYTOANYHBIM CPOKOM KOMIIOCTUPOBAHUSA (B CDEHEM HA 5 CM).

Brecenue 106aBOK yBEJIMUNBAJIO JUIMHY IPOPOCTKA 110 CPABHEHUIO ¢ KOHTPosIeM (ypbaHO3eM
06e3 m00aBOK), mMpuUYyeM caMmas 3HAuYWTe/JbHas IpubOaBka ObLIA JOCTHUTHYTA HAa BapHUaHTax C
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KOMITIOCTOM u BEPMHUKOMIIOCTOM (HpI/I TPEXAHEBHOM CpOKe KOMHOCTI/IpOBaHI/I}I), u
BEPMHUKOMIIOCTOM u 6ypI)IM yriieMm (Ha IIOJIYTOAUYHOM CpOKe KOMHOCTI/IpOBaHI/IH).
Bce 3aKOHOMEPHOCTH IIPOABJIAIOTCA B J03aX BHECECHUA ILO6aBOK, SKBHUBAJIEHTHOHU 10 U 40 T/l"a.
HonyquHaﬂ pPasHHUIA CTaTUCTHYECKH JOCTOBEPDHA Ha BCEX BapHaHTaX C BEPOATHOCTHBIO 0,90 BO
BCEX CIy4adX, KpOMeE KOHTPOJIA U CK10 Ha IIOJIYTOAUYHOM CPOKE€ KOMIIOCTUPDOBAHUA.

BnusHue 6moao6aBok Ha ANMVHY HaA3€e MHOM YacTy NPOPOCTKOB O3UMOM
nweHuubl
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Puc. 5. Biusiane BHeceHUs 6M0/100aBOK B ypOaHO3€eM Ha JUTMHY HAJ3EMHOU YaCTH
MMPOPOCTKOB O3UMOMU IIIIEHUITBI

BereraTnBHass Macca IPOPOCTKOB ObLIa Takke OoJiee BBICOKOH IIOCJIE TPEXTHEBHOTO
KOMIIOCTHPOBaHUA (B cpenHeM Ha 0,2 2). [lpuuem, BHeceHme 00AaBOK YBEJIUUYHUBAIO MacCCy
IIPOPOCTKOB 10 CPAaBHEHUIO C KOHTPOJIEM.

OmpezienieHre 30JIBHOCTH IIPOPOCTKOB IIOKA3QJI0, YTO COZEPKAHUE 30JIbI B HUX BO3PACTAET
IIPU BHECEHUU B IOYBY OMOJIOTMUECKH aKTHBHBIX BEI[ECTB HE TOJIBKO IO BapuaHTaMm (Haubosiee
OTYETIMBO 3TO MPOSIBJISIETCS HA BAPUAHTAX ¢ KOMIIOCTOM, BEDMHUKYJIbTYpoi u BY), HO 1 1o cpokam
KOMIIOCTHUPOBAaHUA (% 30JIbI BO3pacTaer Ha IMOJYTOJUYHOM CPOKE KOMIIOCTUPOBAHUSA).
DTO CBUZETEILCTBYET, YTO B IIOYBE IIOCJIE IIOJIYyroZla KOMIIOCTHPOBAHUsA, CO3/Jal0Tcs Oosiee
6JIaronpUATHBIE VIS TTOTJIONIEHUS 30IbHBIX 5JIEMEHTOB YCJIOBUS.

3axiIoueHue

XapakTep u30TepM a7icOPOITUH ITOKA3aJI, YTO HAa YEPHO3EME YIAETCS IOCTUTHYTh HACBIIIEHUS
CcOpOMPYIOIKNX LEHTPOB INpHU KoHIleHTpanuu TM 0,05—0,1 mr/in. Ha BY miato JOCTHUTHYTO He
O6pu10. BeymmumHa yzenpbHOU MOBepXHOCTH BY B mosTopa pasa Bblllle, YeM Yy YepHO3eMa, U B
3,2 pasa Bblllle, 4yeM Yy ypOaHo3eMa. IJTO J0OKa3blBaeT, uTo bBY 00sa7aeT MOBBIIIEHHOU
CIOCOOHOCTBIO K COPOIIMY IIUHKA M, 0COOEHHO, CBUHIIA, U MOKET IPUMEHAThCA HA 3arpsA3HEHHBIX
TSKEJIBIMU MeTaJlJIaMU [T0YBaX B KauecTBe JIOTOKCHMKAaHTa. Bpicokoe oOliee cojiepkaHUe KUCIIBIX
(byHKIIMOHABHBIX TPYII TYMHUHOBBIX KHCJIOT B bBY CcBUJIETENBCTBYET O BO3MOMKHOCTHU
XeMOCOPOITUHU TAKETbIX METAJIIOB IIPU €r0 BHECEHUU B 3arpsI3HEHHbIE MIOUBBL.

Buecenue Gyporo yrisi 1 OCaZIKOB CTOUYHBIX BOJ| B YEPHO3eM OOBIKHOBEHHBIM MPUBOJIUT K
3HAUUTEILHOMY yBesmdeHUro smuccuu CO. K KOHIy BTOPOH Heneiw HabOJiofeHus. BHeceHme
BepMHUKOMIIOCTOB Ha ocHOBe OCB compoBOKJaeTcs yBeJMYeHHeM OHOJIOTUYECKON aKTUBHOCTU
IIOYBBI ¥ COOTBETCTBEHHO POCTOM 3MUCCHH YIJIEKHUCIIOTO Ta3a MIPUMEPHO B 2—4 pas3a. buogobaBku
Ha ocHOBe OCB, OypbIii yToJIb 1 HABO3 OKA3bIBAIOT CTUMYJIUPYIOIIEe BJIUSHUE HAa POCT IIPOPOCTKOB
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O3MMOM MIIEHUIIBI HAa BCEX CPOKAX KOMIIOCTHPOBAHUSA, YTO IO3BOJIAET TOBOPUTH O BO3MOKHOCTH
npumenenus OCB u BY B kauecTBe Bell[ecTB, MOBBIMIAIOIINX [IJIOIOPOYE cyOcTpaTa.
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HNcnosb30oBaHue Oyporo yrjisi H KOMIIOCTOB HA OCHOBE 0OCa/IKa CTOYHBIX BO/J,
B KayecTBe yA0OpeHU 1 MEJTHOPAHTOB ITOYB

1Ospra CrennanosHa besyryioBa
2 Anacracus EsrenbeBHa IIInMKo

1JOxHbI denepasnbHbIN yHUBEpcUTET, Poccutickasa ®eneparus

JloxTop 6MosIornUecKux HayK, mpodeccop

2 JTOHCKOU 30HAJIbHBIN HAYYHO-UCCIEA0BATETbCKIUN HHCTUTYT CEJTBCKOTO X035AHCTBa, Poccuiickas
Oeneparusa

Crapiiuii HAy9HbIU COTPYAHUK

AnHoTamuAa. B sabopaTOpHBIX 3KCIIEpUMEHTaxX ObLIO IMOKa3aHO, YTO OyphId YroJib U
KOMIIOCTBI HA OCHOBE OC3/JIKOB CTOUYHBIX BOJI IIPU BHECEHWM WX B IIOYBY — UYEPHO3EM
OOBIKHOBEHHBI KapOOHATHBIM U YPOAHO3EM — CIIOCOOCTBYIOT POCTY OGHMOJIOTHYECKON aKTHBHOCTH,
YTO BbIpaKaeTcsi B 3HauuTeslbHOM pocre smuccuu CO.. OuTOTOKCHMYHOCTh ypbaHO3eMa Hpu
BHECEHUU Oyporo yrjsg W KOMIIOCTOB CHIKaercsa. OmnpezeseHue OOJBIIOTO HAabOpa TsKeIbIX
MeTaJIJIOB ¢ IIOMOIIBIO CIIEKTPAJIBHOTO aHAIN3a II0Ka3ajo, YTO BHeCEHUEe OCA/IKOB CTOYHBIX BOJ, U
BEPMHUKOMIIOCTOB Ha X OCHOBE He IIPUBOJIUT K YBEJIMUEHUIO B IIOUBE UX COZEPIKAHUA.

KiioueBsle cioBa: Oypblli yrosb; OCaJKH CTOYHBIX BOJ; BEPMHUKOMIIOCTHI Ha OCHOBE
0C3JIKOB CTOUYHBIX BO/I; YePHO3eM OOBIKHOBEHHBIM KapOOHATHBIN; ypOaHO3EM; SMUCCUA YIJIEPOAA.

49




Biogeosystem Technique, 2014, Vol.(1), N2 1

Copyright © 2014 by Academic Publishing House Researcher e
P * % 3 Published in the Russian Federation Bi{’fﬁ?ﬁi‘s&m
* »  Biogeosystem Technique
% % Has been issued since 2014.
ISSN: 2409-3386
Vol. 1, No. 1, pp. 50-57, 2014
DOI: 10.13187/bgt.2014.1.50 == il
www.ejournall9.com
UDC 2788

Steppe Zone Vegetation and Soil Layer Pollution by Heavy Metals Under
the Influence Novocherkassk Power Station Emission
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Abstract

The influence of emissions of Novocherkassk Power Stationon Cu, Zn, Cd, Mn, Ni and Pb
content in grassy plants and the soil by results of long-term monitoring researches is established.
Dependence of accumulation of elements on distance on the enterprise, properties of soils and
existence of additional sources of technogenicpollution is shown. Pollution of plants by Zn, Cd, Ni
and Pb, and also pollution of soils by Zn, Cd, Cu and Pb is observed. Mn is set for the greatest
absolute content in the soil, and for Zn - in plants.

Keywords: heavy metals; technogenic pollution; grassy plants; soil; properties;
accumulation; monitoring; emission.

Beeaenue

TecHOe coce/ICTBO CETBCKOTO XO3SHCTBA M ITPOMBINIIEHHOCTH BEET K PSAIY SKOJOTHUYECKHUX
mpo06JieM, OJTHOM U3 KOTOPBIX SBJISIETCSA 3aTPSA3HEHHE OKPYIKAIOIIEN CPEJIbl TSKEJIBIMU MeTalJlaMu
(TM). TM sBisitoTCS OAHOM M3 HanboJiee OMaCHBIX KaTETOPUH 3arpsA3HsONIUX BemecTB. [lomagas
B pacTeHUs W3 IOYBBI U BO3/yXa, OHU CIOCOOHBI aKKyMYJIUPOBATHCSA B PACTUTEIBHBIX TKAHIX B
OOJIBITIOM KOJIMUYECTBE U MO TPOPUUECKOH MENOYKE IEPEXOIUTH B OPTaHU3M JKUBOTHBIX, & 3aTEM U
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yesioBeka. CyllleCcTBEHHYI0 OIIACHOCTh IIPEJICTABJISIET OTCYTCTBHE KaKUX-IMOO BU3yaTbHBIX
MPU3HAKOB MOPa’KEHUA PACTEHUIN MPHU OIMACHBIX IS YeJoBeKa U KUBOTHBIX COJIEpKAaHUAX STUX
XUMHYECKHUX BEIIIECTB.

[IpennpusaTusa 5HEPreTUYECKOW OTpacau HapsALy C HPeANpPUATUAMH MeTaJLUIyprudyecKoi,
yIJle- U PyA0/I00bIBAIOIIEN ITPOMBIIIUIEHHOCTH SBJISIOTCS aKTHBHBIMU UCTOYHUKAMU 3arps3HEHU
npupogHoi cpeabl TM. Tak, 1 % Bcex BBIOPOCOB 3aTrPA3HAIONINX BEIECTB B aTMOC(HEPHBIH BO3IyX
B PO nmpuxoautcsa Ha mwman OAO «OI'K-2» «Hosouepkacckas» ['POC (Hul'PAC), B PocToBckoi
obsactn — cBbIME 50 %, Ha HoBouepkacck — NPUXOAWTCA TMOpsAka 99 %. HeraTuBHbIE
TIOCJIE/ICTBUsI BHIOPOCOB TPEANPUATHSA, BeAyIe K HAKOIUIEHUIO METAJ/UIOB B PACTEHUSX, MOTYT
OTYETJIUBO TMPOSBUTHCA BO BPEMEHU. B CBA3M € STHUM Ba)KHBI Pe3yJIbTAaThl MHOTOJIETHHUX
CTallMOHAPHBIX HAOJIFOIEHUH 32 COCTOSTHUEM PacCTEeHUH.

[esnpro paboThl sBisIach oreHka HakomieHus Ni, Mn, Cd, Cu, Pb u Zn TpaBsaHucTOM
PACTUTEBHOCTPIO M TIOYBAMHU TEXHOTEHHBIX TEPPUTOPUIl II0 pe3yJibTaTaM MHOTOJIETHUX
MOHHUTOPHWHTOBBIX HAa0JIIO/IEHUH.

MarepuaJjbl 1 METOAbI

OO6BeKTaMH HCCIIEIOBAHUS SBJISJINCH 00pA3Ibl II0YB, & TAKXKE €CTECTBEHHON TPaBSHUCTOMN
PaCTUTEIBHOCTH MOHHTOPHHTOBBIX IUIOMIAMOK. [liomanku ObLIM 3ayI0KEHBI B 2000 Toay Ha
pazmuuaHoM paccrostHUU oT Hul'POC (1-20 kM) M mpUypoOYeHBI K TOYKAM €IMHOBPEMEHHOTO
oTOopa mpob Bo3ayxa, MPOU3BOIUMOTrO IIPHU pa3pabOTKe IMPOEKTa M0 OPraHU3aluy U 00yCTPOICTBE
CAaHUTAPHO-3AIUTHON 30HBI CEBEPHOTO MTPOMBIIIZIEHHOTO y3J1a T. HoBouepkaccka. B cooTBeTcTBUHT
C pO30# BETpOB OBLIO OIpE/IeJIEHO TaK HA3bIBAEMOE «Te€HEepAJIbHOE HAIpaBjIeHHe» - IpsaMasd,
MIPOXO/AIIAs OT UCTOYHHUKA 3arpsA3HEHUs yepe3 cestnTeOHbIe 30HbI I. HoBouepKaccka U CTaHUIIBI
KpussiHCcKO#. PacmosioykeHne mIoiaiok MOHUTOPHUHTA MIPE/ICTABJIEHO HA PHUCYHKE.
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Puc. 1. Kapra-cxema pacnoJioKeH:si MOHUTOPHUHTOBBIX IJIOIIAZI0K
B 30He BiusgHUA HoBouepkacckoit 'PAC

mor ™y ,

Ha siniHuM «reHepaIbHOTO HaIpaBJIEHUS» 00pas3Iibl OTOMPAIHCH B ITOYBAX MOHUTOPHHTOBBIX
wromamok N2 4, No 5, N 8, N2 g, Ne 10.

[TouBBI IUIOIIAIOK TIPEACTABJIEHBI IPEUMYIIECTBEHHO YEPHO3eMOM OOBIKHOBEHHBIM
(rmomazku Ne 1, Ne 4, Ne 5, Ne 7, N2 8, N@ 9, N? 11), a TakKe JIyTOBO-4epHO3eMHOU (IIOMIA KU
No 3, N2 6, N° 10) u ayuroBUaIbHO-IyToBOM (1wtomaaku NO 2 u NO 12) mouBamu. PacturenbHbie
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o0pasipl TpeACTaBIsUIH cOoO0H yCpeqHEeHHble IPOOBI YKOCOB TpaB, IPOU3PACTABIINX HAa
HCCIIeIOBAHHBIX MOHUTOPHHTOBBIX IJIOIIA/IKaX.

OO6pasmpl 1MOYB U PACTEHHH OTOUPAINCH €KErOAHO BO BTOPOH JIeKaJle WIOHA B IEPHO]
MAacCOBOTO I[BeTeHUsI pacTeHui. [IpHHATO CYUTATh, YTO MAKCUMATHbHOE TIOCTYIVIEHUE XUMHYECKHUX
2JIEMEHTOB B HaJ/I3eMHYI0 (HUTOMAaccy IPUYpPOYEHO MMEHHO K ¢dase IBEeTeHUs pacTeHWi [1].
ns otbopa o6pasIioB BHIOMPAIUCH OJHOPOAHBIE MO pesibedy U MOYBEHHOMY MOKPOBY YYACTKU
MECTHOCTH, B TeUEHHE ITOCTEAHUX 10—15 JIET He IMOJ/IBEPKEHHbIE arpPOTEXHUYECKOU 00paboTKe.
Bce MOHUTOPUHTOBBIE ILIOIIAZKH PACIOIaTAINCh He OJIMKe, YeM B 100 M OT IOCTPOEK U JIOPOT.
[TouBeHHBIE 00pA3IHI OTOMPAIMCH ITOCJONHO € TJIyOMHBI O—5, 5—20 cM. VI3 3 TOYEYHBIX ITPOO
Maccoi 200 2, 0TOUpPaeMbIX U3 KaXKJ0T0 IIOYBEHHOTO TOPU30HTA, (POPMHUPOBaIach 00beITMHEHHAS
mpoba maccoii 600 2 [2]. Obmiee comep:kanue Ni, Mn, Cd, Cu, Zn u Pb B mouBax ompezeaeHo
peHTreH-(II00PECIIEHTHBIM MeTOI0M [3].

PacreHunss oTOHMpasiCch B PA3JIMYHBIX TOYKAX MOHUTOPHHIOBBIX IUIOMIAJIOK (TOUEUHBIE
po06bI) [4]. PacTUTEIbHBIN IOKPOB MOHUTOPHUHTOBBIX ILJIOIIAZ0K OBLI IPE/ICTABJIEH CJIETYOITUMHI
BHJAMU TPaBAHHUCTHIX pacTeHuii: aMOposus mnoJsbliHHOMMCTHAsS (Ambrosia artemisiifolia L.),
MOJIBIHb  aBcTpuiickass (Artemisia austriaca Jack.), THICAYETUCTHUK  0JIarOPOSHBIN
(AchilleanobilisL.), uukopuii 00bikHOBeHHBbIH (Cichorium intybusL.), mmxMa OOBIKHOBEHHAs
(Tanacetum vulgare L.), nbipedi monsyuuit (Elytrigia repens (L.)Nevski.). W3 pacreHui
dbopmupoBaacs 00beqUHEHHAS TPOOA MACCOH 1,5 K2, COCTOAIAsI 3 8—10 TOUEUHBIX ITPOD.

TM B pacTUTEIbHBIX OOpaslax OIpeAe/siid aTOMHO-aZCOPOIMOHHBIM METOJOM IIOCJIE
CYXOTO0 030JIeHUs POOBI Ipu 450°C U MOCIEAYIONIEro PACTBOPEHUS OCTaTKA B cMecH KUcIoT HNO;
+ HCI[3].

Pe3yabTaTsl 1 00CyKAEHUE
YcraHOBJIEHHOE B XOZle MCCJIENOBAaHHUH COZIEpyKaHWE METaJUIOB B PACTUTEIBHOM ITOKPOBE
OT/IAJIEHHBIX ILIOIIAZI0OK COOTBETCTBYET CPETHEMY COIEPKAHUIO /I TPABSHUCTOU PACTUTETHHOCTH
JlaHHOTO perroHa (tabs. 1). Habmomaercs npepsienue MY s Pb, Cd, Zn u Ni B pacTeHusax Ha
wiommazakax N2 4, N° 5 u N2 6, Haubosiee OJIM3KO PACIOIOKEHHBIX OT UCTOYHHKA BHIOPOCOB IO
JIMHUH TIPeo0JIajatoiero HalpaBJIeHUs BeTpa.
Tabauya 1
CpeaHee coaep:KaHUe TAKEIbIX METAJIOB B HAZI3EMHOM YaCTH PACTEHUH
Ha TeppuTopunax, npuwieraromux kK Hul'PAC, mr/kr (2000—-2012 rr.) (n=9)

% Hamnpasiienue
2 g = | pb cd Zn Cu Ni Mn
= KM
1 1,0CB 8,2 0,8 43,9 6,9 3,0 36,8
2 3,0 103 4,3 0,5 47,6 11,4 3,2 42,0
3 2,7 103 5,6 0,2 31,6 4,3 2,4 35,2
4 1,6 C3 13,8 1,3 79,6 10,9 3,2 52,6
5 1,2 C3 8,9 1,2 64,2 14,5 4.4 58,0
6 2,0 CC3 7,60 0,4 34,4 11,0 3,2 39,9
7 1,5C 5,5 0,5 43,4 6,4 2,9 60,2
8 5,0 C3 4,2 0,3 53,5 8,1 2,3 28,8
9 15,0 C3 4,2 0,2 27,6 3,2 1,7 33,2
10 20,0 C3 12,0 0,2 25,7 8,2 1,5 32,3
11 1,0 IOB 5,1 0,1 49,0 8,0 1,6 18
12 1,1 IO 11,0 0,1 28,5 14,5 4,0 9,0
HCP 0,05 1,3 0,06 3,0 1,6 0,4 4,5
MJIY ny1 KOpPMOBBIX TpaB [7] 5,0 0,3 50,0 30,0 3,0 -

[IpumedaHme: MOJTY>KUPHBIM HIPU(TOM Bbl/IeIeHO TpeBbimenue MY

ITo BenuuuHe abCOJIIOTHOTO CO/EpKaHHUA B pacTeHusx TM pacmosiaraioTcsi BCJIEAYIOIIEM
mopszike: Mn>Zn>Cu>Pb>Ni>Cd. HabGsromaercss 3aBUCHUMOCTb COAEPIKAHHSA METAJUIOB B
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pacTeHHUsAX OT YPOBHs TE€XHOT€HHOW HArpy3ku [5].Pazymuumsa B comepskanmu TM B pacTeHUsX,
MIPOU3paCTAIIUX HA MUHUMAJIbHOM M MAaKCUMAaJIbHOM YJ&JIEHUN OT IPEANPUATHS, COCTABIISAIOT
s Cd —7 pas, Cu — 5 pas, Ni u Pb — 3 paza, Mn u Zn — 2 pasa.

Ha mpotrsokeHUM Bcero Iepuojia HCC/IeJOBAaHUM oTMedaeTcs mpeBbimienne MY Pb B
cpenHeM B 2,5 paza u Cd B 1,5 pasza B pacTeHUsAX HAa MOHUTOPHUHIOBOH IUIOmaaKe N2 10.
MonutopuHTroBas Iomaaka NO 10 3aHMMAaeT 0co0oe I0JIOKEeHUe, yAaJIeHHAas Ha PacCTOSHUE
20 kM 1o po3e BeTtpoB oT Hul'PAC, HO pacmosiokeHHass B 400 M OT aBTOMATrHUCTpaId U
UCTIBIThIBAIONIAS BJUSHUE JIOMOJHUTENBHBIX WMCTOYHUKOB 3arpsA3HeHus. MOHUTOPHUHTOBAs
wiomazka N2 10 pacmosaraeTcsi BHYTPHU V-00pPasHOTO IPOCTPAHCTBA, OTPAXKIEHHOTO JIBYMS
apromaructpaaMu. OKpysKalolue eé KpyImHble aBTOMOOMIbHBIE MarucTpaau, PoctoB — Mocksa ¢
ceBepo-3amaHON CTOPOHBI M PocToB — HOBOUEpKaccK ¢ I0r0-BOCTOYHOM, OKAa3bIBAIOT TEXHOTEHHOE
BO3JIEHCTBHE HA OKPY’KAIOI[e TEPPUTOPHH IIPU pa3HbIX HAIPABJIEHUAX BeTpa [5, 6].

[IpeBsimienune M/1Y mist Pb, KpoMe MOHUTOPHHTOBBIX ILTOIIAZOK NO 4, N2 5, N2 6 u N¢ 10,
HaOJII0/1aeTcsl TakKe Ha IUIomajike NQ 1, pacmoyIoKeHHOH B 1 KM OT HCTOYHHKA BBHIOPOCOB B
CEBEPO-BOCTOYHOM HampaBjeHuU. [laHHasa 1muiomazaka, pacmosnaraercs BoOsmsu Hul'PIC, uyto
oOycJiaBJIMBaeT BBICOKOEe cojiep:kaHue Pb B pacreHusx Ha 3ToM ydactke. Ha MOHHTOPUHIOBOM
wiommazke NO 12 ycTaHOBJIEH BBHICOKMH YPOBEHb coziep:kaHus Pb B pacreHusax (11,0 Mr/kr), 4To
TaKKe CBA3aHO C OJIU3KUM pacIosiokeHreM mommanku ot Hal'POC.

Copep:xaHue Zn B pacTEHUSIX MOHUTOPHUHTOBBIX ILIOIIA/IOK BAPbUPYET B AUAIIa30HE OT 25,7
1o 79,6 mr/kr (mpu MJIY 50 mr/kr). IIpeBsimenne MY aieMeHTa yCTaHOBJIEHO Ha ILIOIIAKAX
No 4, N2 5 u No 8. Habsromaercss IMOCTEIIEHHOE CHIDKEHHE COAEPKaHUSA MeTaslyla II0 Mepe
ynaneausa ot Hul'POC. Conepkanve Zn Ha yJaJIeHHBIX y4acTKax MOHUTOpHHTA (Oosiee 5 km)
COOTBETCTBYET CPEJHEMY COJEpPKaHUI0 STOTO 3JIEMEHTA B TpaBaxX, KOTOPOE COCTaBJseT 25—
50 Mr/kr [3, 8].

Cozep:kaHue 7Zn B HEKOTOPBIX KyJIbTypaxX JAHHOTO PErroHa KoJiebJeTcs B CIIEAYIONUX
uHTepBajsax (MI/Kr CyXOro BelllecTBa): B 3€pHE IIIIEHUIIBI OT 22 70 33 MTI/KT, TpaBaxX OT 12 /0
41 MT/KT, B KJIEBEPE OT 24 JI0 45 MT/KT, B JINCThAX cajlaTa JOCTUTaeT b60Jiee 70 MT/KT, B A0JI0Kax — B
npenesnax 1-1,5 MI'/Kr.

Cpennee copepkanne Cu B pacTeHUSAX MOHUTOPUHTOBBIX IUIOMIAZIOK HE IIPEBBINIAJIO
14,5 Mr/Kr (MOHUTOpPUHTOBasA Iwomaaka N2 4) (mpu M/IY 30 mr/kr). KosmuectBo Cu B pacTeHUsIX
MOHHTOPHWHTOBBIX IJIOIIA/IOK, PACIIOJIOKEHHBIX B HEMTOCpeIcTBeHHOU Osin3octu or HUl'PAC (NQ 2,
N2 4, N2 5, N2 6, N 12) BhIllle, ueM Ha 0oJiee yaJeHHbIX. TO O3HAUaeT HaJIU4ue BO3/IeHCTBUS
BBIOPOCOB MPEAPUATHSA Ha cojiepkaHre Cu B pacTeHHAX.

I[lo snurepaTypHbIM amaHHBIM [9] coxep:kanne Cu B pacTEeHHAX, XapaKTepHOE I
He3arpsA3HEHHBIX PAHOHOB BapbUPYET OT 1 10 30 MT/KT B CyXOH Macce, a B 30J1€ PA3JIMYHBIX BUIOB
pacteHu# — oT 5 710 1500 Mr/Kr. KoHneHnTpanusa Cu B pacTeHUAX, IIPEBBIIIAOINIas 20 MI' /KT CyXOU
Macchl, YCJIOBHO CUHUTAETCS ITOPOTOBOM, OIpEEIAIINeld 00/1acTH HOPMAJIbHOTO U HU30BITOYHOTO
cojiep;KaHus MeJIU B pacTeHusx [10].

Copnep:xanue Cd B pacTeHUsAX «TeHEpPAJIbHOTO HAIMPABJIEHUSA» B 4—4,3 pasamnpesbimaer MY
Ha Ompkadmux kK Hul'POC moHUTOpHHrOBBIX Iwiomagkax N2 4 u N° 5. Ha MOHUTOpPUHTOBOU
wiomaake NO 10, pacroJio)KeHHOW B 20 KM OT HMCTOYHHKA BBIOPOCOB, COJlep)KaHHE MeTaslia
TakkeBbiie MJIY, 4TO OYEBHUIHO SABJISIETCA PE3YJIbTATOM IIOCTYIUIEHUSIAJIEMEHTAC BbIOpOCaMU
aBTOTPAHCIIOPTA, JIBMIKYIIIETOCS IO PACIOJIOKEHHOW BOJIU3M MOHUTOPUHTOBOHW IJIOIIAJKHU
aBTOCTpAJIE.

I Ni mpociekuBaeTcsi YMEHbIIIEHUE COJIEP’KaHUsS B PACTEHUAX 110 Mepe YIaJIeHUs OT
Hul'P3C. Ha Gimziekamux K CTaHI[UM IUIOMIAAKAaX COJEPrKaHUE 3TOTO DJIEMEHTa IPEBBINIAET
M/IY. Ha paccrossHuM 15 kM U 0oJjiee OT UCTOYHUKA SMUCCHU cojepikaHre Ni yMeHbIaeTcs B
2,5pasa 10 CPaBHEHHIO C OJIMKAWIIMMH MOHHTOPHUHTOBBIMU IUIOIIQJIKAMH K COCTaBJISET
1,7 MT/KT.

Cozmep:xanne Mn B pacTeHHsAX sBJsieTcs HaubOojsiee BBICOKUM Ha MOHHUTOPHHIOBBIX
IUIOMIAAKAX, HAXOAINUXCA HA MUHUMAJIHLHOM YIAJIEeHUH OT MCTOYHHKA BBIOPOCOB — B Mpezesax
2 xm ot npeanpusaTua. Cogepkanre Mn B TPaBAHUCTOU PACTUTEIBHOCTH YMEHBIIIAETCS 110 Mepe
yaanenus ot Hul'POC.

ABanornyHble 3aKOHOMEPHOCTH U3MEHEHUA cojiepkaHusa TM B 3aBUCUMOCTH OT PACCTOAHUA
ot Hul'POC BbIsiBJIEHBI U U1 IOYB. YUaCTKU, HaXoAAIIHecs HAa paccTosiHUM 5 kv oT Hul'POC B
CeBepO-3alaJlHOM HampaBJIeHUH U OJyu3jiekamue K HUM, HWMEIT IPEBBIINIEHUe OOIIEero
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cozep:kanus B nmouBax Cu, Zn, Cd u Pb wag ITJIK (Tabsi. 2). MakcuMaJbHOE COJiep;KaHHE BCEX
uccsienyeMblx TM oOHapy»KHBaeTCsI B IOYBAaX MOHHTOPHHTOBBIX ILIOIIAZOK, PACIIOJIOKEHHBIX B
paguyce 2 Km OT HCTOYHUKA SMHCCHH TNosutoTaHToB. Cojzep:kanne TM B mouBax, Kak U B
pacTeHusiX, yObIBaeT B HaIpaBJI€HHW OT WCTOYHHKA BBIOPOCOB K TIepudepuu OopeoJa.
Konnenrtparusa TM Ha camMbIX OT/IaJIEHHBIX OT UCTOUHUKA SMUCCUU TIONIAKAX COOTBETCTBYET UX
(poHOBOMY YPOBHIO.

XapaKTepUCTUKA COCTOSTHUS HCCIIEIOBAHHBIX METAJ/UIOB B ITOYBAX ILIOMAAOK N2 9 u NQ 10
roKasajia, 4To uX obiee cozaeps:kanue He mpeBbimano II/IK, 3a uckiaouenremM Pb Ha miomiake
Ne 10.

I[TomuMO pacrosio’keHusi MOHHTOPHMHTOBBIX IUIOIIAZIOK OTHOCHTEJIbHO HCTOYHHKA
a’3pOTEXHOTEHHOTO 3arps3HeHus Ha cojiep:kaHue TM B HOYBEHHOM U PaCTUTEILHOM ITIOKPOBE
BJIUSIIOT CBOMCTBa mMouB. IlecuaHasi craboryMmycrupoBaHHas a/UTIOBHAILHO-JIYTOBasA IMOYBA JIETKOTO
rPaHyJIOMETPUYECKOT0 cocTaBa (MOHHUTOPHUHIOBBIE IUIToImanku N2 2 u NO 12) obGsamaer ciaaboi
CIIOCOOHOCTBIO ¢BA3bIBaTh TM B BUJIE€ HEIOCTYIIHBIX PACTEHHUAM COEIUHEHUH. TO 00yCIaBIUBaAET
0ojlee aKTHBHOE TIOIVIONIEHHE OJJIEMEHTOB pacTeHUAMH U caabyio akkymyssanuioo TM B
AJUTIOBUAJIBHO-JIYTOBOH ITIOYBE II0 CPABHEHHUIO C YEPHO3EMHOH 1 JIyTOBO-UYEPHO3EMHON MMOYBAMH.

Takcozep:kanue B mouBe Bcex TM, 3a mckimwouenneM Cd, Ha 1wromaake NO 2 HuKe IO
cpaBHEHMIO ¢ iomaakoi N9 3. Kak mokaszasin HallIu UccieloBaHusA [12, 14, 15] moasmxkHOoCcTh TM
BBIIIIE B aJUTIOBHAJIPHO-JIYTOBOH IIOYBE, HECMOTPsS Ha MeHbIllee UX 00Ilee cojiep:KaHue II0
CPaBHEHMIO C JIYTOBO-YEPHO3EMHOM ITOYBOM.

BbicOoKas TMOJBMKHOCTh META/UIOB B IIECUAaHOW IIOYBE IIPUBOAUT K HAKOIUIEHWIO UX B
pacrenusx. Cogepskanue Ni u Cd B TpaBAHUCTBIX PACTEHHUSAX HA MOHUTOPUHTOBOH ILIOMIa/IKe NQ 2
(ayuTrOBHANIBHO-JIyTOBasi IOYBa IlecyaHas mouBa) IpeBbimaer MJIY (3,0 uw 0,3 Mr/Kr
COOTBETCTBEHHO). B TO ke BpeMmsa, Ha cocemHed 1UIomEazke NO 3 (JIyroBo-uyepHO3eMHAs
JIETKOTJIMHUCTAsI TI0YBA), PACIOJIOKEHHON B300 M OT IUIOIIAAKH NO 2 B TOM K€ HalpaBJIeHHU OT
Hul'P9C, He Habmomaercsa 3arpsA3HEHUWE pacTeHUH JTUMU MeTautamMu  (tabn.  1).
[To iuTepaTypHbIM JIaHHBIM, cojiepkaHue Cd B pacTeHUsX BBIIIe Ha TIOYBaX, O€IHBIX
OpPTaHUYECKUM BEIIECTBOM [16].

Tabauya 2
O011€ee coaepKaHUE TAXKEIBIX METAIIOB B 0—20 CM CJI0€ MOYB MOHUTOPUHTOBBIX
IIOIAA0K (cpeaHee ¢ 2000 MO 2012 IT.), Mr/Kr (n=9)
(mo maumabIM T.M. MunkuHO" u aAp.[11, 12])

N
= Hamnpasnenue u
S g paccrosiHue ot Pb cd Zn Cu Ni Mn
= HCTOYHHKA, KM
=
1 1,0 CB 42 0,6 104 50 58 905
2 3,0 103 21 0,6 79 44 37 612
3 2,7 103 30 0,5 100 54 50 647
4 1,6 C3 67 1,0 111 73 65 931
5 1,2 C3 60 1,3 141 63 65 894
6 2,0 CC3 59 1,1 115 59 61 932
7 1,5C 34 0,6 92 42 55 731
8 5,0 C3 43 0,6 116 60 56 731
9 15,0 C3 28 0,3 82 41 41 699
10 20,0 C3 37 0,3 77 41 41 756
11 1,0 IOB 27 0,5 108 38 47 719
12 1,1 1O 25 0,4 92 35 48 628
HCPo,o5 2,8 0,1 4,3 3,8 3,1 18,3
ITJJK [13] 32 0,5 100 55 85 1500

[IpuMmevaHme: MOJTY>KUPHBIM HIPUQPTOM BbIesieHO peBbimenue [1JIK
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s Bcex TM, kpome Pb, oTmeuaercst 60Jiee BBHICOKOE COZiep:KaHKe Ha Iuomanke NO 2 1o
CpaBHEHHIO C IUTOIaaKon NO 3: comep:kanueCd Bblllle B 2,5 pasa, Zn Bblle B 1,3 pasa, Cu — B
1,2 pasa, Ni — B 1,4 pa3a, Mn — B 1,2 pa3a.

3aximoueHue

Takum oOpa3om, IO pe3ysJbTaTaM WCCIE€NOBAaHUN OblIa YCTAaHOBJIEHA 3aBHCUMOCTD
cogep:xkaHusa TM B pacTUTEIPHOM M IIOYBEHHOM IIOKPOBE OT PAaCIIOJIOKEHUAOTHOCUTEIBHO
HCTOYHUKA BBIOPOCOB. B JHMKOpacTyIIux pacTeHUSAX IPOU3PACTAIONIUX B Ipefieyiax 5 KM OT
Hul'POC mo sauHHM T1peobJIaialoiero HampaBJIeHHUs PpO3bl BETPOB BBIABIEHO OoJIbIllee
coZiepkaHue Bcex wuccienyeMblx TM 1o cpaBHeHUIO € 0ojiee OT[aJIEHHBIMH Yy4YacTKaMU
MmoHuTopuHra U 3arpssnerue Pb, Cd u Ni ot 1,5 10 4,3 M/IY. [l NOYB JaHHBIX ILIOMIAIOK
ycranoBseHo mpesbienue [I/IK nna Cd, Pb, Zn u Cu ot 1,3 710 2,7 pa3a. XapakTep HaKOIIEHUSA
5JIEMEHTOB Ha MOHUTODHHIOBBIX IUIOIIAJIKAX CBUZETEIbCTBYeT O TOM, uTo Hul'PAC saBiserca
OCHOBHBIM HCTOYHUKOM a3POTEXHOTEHHOIO 3arpsA3HEHUs TPABAHUCTBIX PACTEHUH U IIOYB JIAHHOMN
Tepputropuu ucciaenyeMbiMu TM. JIONOJHUTEIBHBIM HCTOYHUKOM 3arpsA3HEHHs OKpYKarwlleil
cpensl Cd u Pb ciyxkat BbIOpOCHl aBroTpaHcrnopra. Hakomnenue TM B pacTeHHSX U B IIOYBAX
3aBHUCUT OT PUBUKO-XUMHUecKuX cBoricTB ouB. Cozmepakanne Cu, Zn, Cd, Mn, Ni u Pbs pacrenusx
Ha [eCYaHOU aJUTIOBUAIbHO-JIyTOBOI IIOYBE, BBIIIE B 1,2-2,7 pa3, YeM Ha PAZOM PACIOJIOKEHHOU
JIyTOBO-4YepHO3eMHOMU JIETKOIJIMHUCTOMN ITOYBeE.
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Abstract

Stable evolutionary strategy of Homo sapiens (SESH) is built in accordance with the modular
and hierarchical principle and consists of the same type of self-replicating elements, i.e. is a system
of systems. On the top level of the organization of SESH is the superposition of genetic, social,
cultural and techno-rationalistic complexes. The components of this triad differ in the mechanism
of cycles of generation - replication - transmission - fixing/elimination of adoptively relevant
information. This mechanism is implemented either in accordance with the Darwin-Weismann
modus, or according to the Lamarck modus, the difference between them is clear from the title.
The integral attribute of the system of systems including ESSH is the production of evolutionary
risks. The sources of evolutionary risk for stable adaptive strategy of Homo sapiens are the
imbalance of (1) the intra-genomic co-evolution (intragenomic conflicts); (2) the gene-cultural co-
evolution; (3) the inter-cultural co-evolution; (4) techno-humanitarian balance; (5) inter-
technological conflicts (technological traps). At least phenomenologically the components of the
evolutionary risk are reversible, but in the aggregate they are in potentio irreversible destructive
ones for bio-social, and cultural self-identity of Homo sapiens. When the actual evolution is the
subject of a rationalist control and/or manipulation, the magnitude of the 4th and 5th components
of the evolutionary risk reaches the level of existential significance.

Keywords: Evolutionary Strategy; Conceptual Model; Homo sapiens.

Introduction

For mass, everyday consciousness and institutional philosophical tradition it is intuitively
obvious that having the ability to control the evolutionary process, Homo sapiens came close to the
borders of their own biological and cultural identity. In other words, the Anthropocene era may
soon be replaced by epoch of post-Anthropocene, i.e. post humanistic one.

The Anthropoceneis not formalized unit of geochronological scale, geological era
characterized by the transformation of human activity in the primary factor that determines the
direction and regularities of the course of geological processes.

The idea of the Anthropocene belongs to the environmentalist Eugene Stormer and Nobel
laureate Paul Crutzen, it was expressed in 2000 (P. J. Crutzen, 2002). This idea completes the
process of rationalization of the initially irrational concept, seeking to overcome the hegemony of
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technocratic determinism. The onset of the Anthropocene is not an abstract, theoretical, especially
notworldview and humanitarian problem. It is the question of empirical verification, i.e. the search
of criteria (the symptoms) of the new geochronological period set purely empirically.The
management of the evolutionary process includes the man himself as both object and subject of
manipulation transformations.

Explanatory models of evolutionary phenomenon called "Man" always rocked between
Scylla of biological and Charybdis of social reductionism.In recent decades, tremendous progress of
new research technologies of onto - and phylogenesis pushes the researcher towards reductionist
biology, and awareness of the extent caused by the same technological innovation humanitarian
and civilizational crisis — socio reductionist approaches.

This conflict itself is a serious challenge to the humanity, which consists in the necessity of
overcoming the cognitive dissonance between the two components — the unitary nature of Homo
sapiens and created by him technogenic civilization in their natural and social images. At the same
time, it is the most powerful risk-causing factor of the existential significance level, that can lead to
loss of self-identity as the supporting structure of human nature.

As we assume, the uniqueness of the phenomenon of man is a system feature arising from
nonlinear interaction of biological and cultural modules ofHomo sapiens’ adaptation. The role of
the key evolutionary factor of social and cultural anthropogenesis plays a network of relationships
between different adaptive modules of stable adaptivestrategy of Homo sapiens (SASH). This
network can be adequately interpreted under macrodescription of hominid evolution and with the
use of macro-parameters of this process, which can serve as theradical expansion of adaptive
information created and replicated outside the genetic inheritance modus.

This idea is not unique. It is almost identical with the ideas of Australian evolutionist Kim
Sterelny (Sterelny K., 2012, p.13).

The purpose of this article is to develop a conceptual model of evolutionary stable strategy of
Homo sapiens, an integral attribute of which is evolutionary risk, steadily approaching to the
existential level.

Stable Evolutionary Strategy of Homo Sapiens

Self-organizing (evolving) systems are objects that contain patterns that act as carriers
ofspontaneously replicating and mutating information that is necessary for the existence of these
objects (a), and as operator ensuring the process of realization of this information (b).

Within the theory the evolution is the process of change of informational fragments of self-
organizing objects.

Adaptation includes any internal informational fragments, the presence of which in the
system increases the stability and replenishement of the information contained therein.

In the end of the XIX century, James Mark Baldwin was the first who drew attention to
system forming role of epigenetic inheritance in its cultural form in the evolution of man: not only
the biological characteristics, but also a set of social patterns of behavior, values, and norms that
are passed on from one generation to another and ultimately have a strong influence on what the
direction of anthropogenesis will prevail (Baldwin effect) (Baldwin J.M., 2001). According to the
modern researchers (Burman J.T., 2013), Jean Piaget moved in the same direction and, out of his
own social positions. According to Jean Piaget the child’spsyche is formed during the successive
transformations asa result of the integration in the pre-existing socio-cultural environment.
The common idea of the Baldwin and Piaget’s concepts is implicit concept of self-sustaining co-
evolutionary cycle of transformations - genome — culture — ecological niche — genome, the basis
for which is epigenetic conversion of genetic program (Young J. L., 2013).

Obviously, one of the common temporal trends of the evolutionary process in general and the
process of adaptogenesis in particular can be considered multiplication of systems of generation,
replication and translation (realisation) of adaptive information and, accordingly, multiplication of
types of such adaptations (Jablonka E., Lamb M.J., 2005). At present in relation to human and
hominids there are at least four such systems: genetic, epigenetic (in its turn, subdivided into
subsystems of methylation, complexforming with histones, alternative splicing); cultural
(behavioural); semantic (natural and artificial languages).
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Etienne Danchin and Matteo Mameli postulate an inclusive, or shared inheritance -
integrative result of the operation of all mentioned above systems of heredity in process of the
global evolution (Mameli M., 2004, p. 35; Danchin E., 2013, p, 351). The empirical basis of this
thesis is the inability of reduction of inherited components of phenotypic variation to molecular
genetic variations of the genome (Zuk O. et al., 2012; Danchin E., 2013, p, 354).

In the organization of the inclusive meta-system of adaptive information inheritance two
alternative evolutionary modus of generation, replication and implementation of adaptive
information - Darwin-Weisman modus and Lamarck modus - are implemented simultaneously.

Darwin-Weisman modus is a stochastic one it is not intended to rigidly determined
informational structures and/or controlled by them signs, (a)indefinite - is not adequate and does
not correlate with changes in the external environment (b), it is notprojectional and not
constructive, i.e. not capable to change the adaptive landscape, in which the evolutionary process
takes place, directly (purposefully or not purposefully) (c); and it’s not recursive - it cannot be
changed other than as a result of repeated stochastic event (d); the speed of fixing of new
adaptations higher, the smaller the size of the population is (e); in the process of distribution of
newly generated adaptations the horizontal transfer (diffusion, contamination as a result of
communication) is significantly inferior to its specific weight to the vertical one, i.e. inheritance
from ancestors to descendants (f). The modus is based on the genetic code and is provided by the
so-called Eigen’s hypercycles (Eigen M., Winkler R., 1983) — the binary bunch of nucleic acids and
proteins with a strict division of the functions of replication (DNA, RNA) and implementation of
adaptive information (proteins). The adaptive value of informational fragments is acquired and
recorded during the stochastic selection, not connected by the direct functional dependence with
the generation of information. Selection and replication of adaptive information in this case is only
in carried on along the vertical direction. Modus in relatively pure form actualized during the
biological phases of evolution (the biogenesis).

Lamarck’s modus is teleological, it aims at the certain informational structures and/or signs
controlled by them, (a), it is adequate and/or correlates with the changes in the external
environment (b), it is projective and constructive, i.e. capable to the direct change of the adaptive
landscape and (cultural and) ecological niche, where the evolutionary process is taking place,
moreover, to their purposeful reconstruction (c), and it is recursive — available for the correction
during the implementation (d);speed of fixing of new adaptations higher the bigger the size and
density of population (e); in the process of distribution of newly generated adaptations the
horizontal transfer (diffusion, contamination as a result of communication) is comparable as
regards of its specific weight with the vertical one (f). Modus is based on socio-cultural code and is
provided by systems of mimesis (cultural heredity) and speech (symbolic inheritance). Adaptive
value of information fragments is acquired and recorded simultaneously with the generation of
information and in direct functional dependence on the latter one. Selection and replication of the
adaptive information in this case is carrying on both in vertical, horizontal directions (diffusion
inside and outside of the simultaneously existing social communities of different rank). Modus in
relatively pure form actualized during the social phase of evolution (sociocultural genesis).

From the mentioned above it follows the principle of complementarity of both evolutionary
modus: Darwin’s modus is more inertial and reliable when vertical transmission of the adaptive
information in comparison with Lamarck’s one. The substrate basis of Darwin’s modus (alternative
of genetic variability) is more inertial after elimination of factors of selection and remains longer
and, therefore, provides a more sustainable temporary trend. Lamarck’s modus is much more
efficient comparatively with the Darwin’s modus in the process of horizontal transfer (it would be
more precise to say - diffusion) of the adaptive information. Thus, the optimum co-evolutionary
configuration will be either a mixture of both modes, or extended period of childhood, which
provides the overlapping of the periods of dissemination of cultural adaptations beyond one
generation. The third factor, which provides rapidity and reliability of distribution of adaptations, -
socio-controlled expansion and lengthening of the later stages of ontogenesis outside biologically
justified norm of reaction. Concern for the aged members of a social group turns them into natural
biological "flash storage" of adaptive information useful for the survival of the group. (All three of
adaptive evolutionary solutions are seen in hominid).

In genetic sense (in the sense of origin), the most probable model of the relationship of both
modi a priori is the genesis of Lamarck’s modus due to autocorrelation of spectra of generation of
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adaptive and inheritable/diffusing innovations over time. In its turn, the autocorrelation in this
model is a phenomenological result of superposition of several autonomous parallel processes of
adapt genesis taking place at different levels of self-organizing systems. This hypothesis dates back
to the evolutionary epistemological schemes of Donald Campbell (Campbell D. T.) and Karl
Popper, of which we have borrowed another idea - a deep intrinsic homology processes of
biological evolution, cognition and learning. All in all the whole history of the formation of classical
molecular-genetic and epigenetic paradigms does not contradict this interpretation. Some
researchers link this concept with another one- about the necessity to distinguish each member of
the binary bundles if the autonomous functions of inherited information - replication of its carriers
(replicator) and implementation (realization) of this information (interactor). Actually this
autonomy makes it possible binary mechanism of transmission of adaptively relevant information:
by actually replication and by epigenetic contamination contagion (Hodgson G. M., Knudsen Th.,
2010, p. 80).

We assume that (Cheshko V. T., 2012)

a) biological adaptations is encoded in the genome peculiarities of structural-
functional organization of the individual that increase the probability of fixation and replication of
fragments of genetic information which determine their appearance;

b)  cultural adaptation is behavioral stereotypes prevalent in concretesocial group as
the result of imitation and communication between the individuals and increasing the probability
of its (group) survival and growth of number of commits and replication of fragments of
information that determine their emergence by means of emotional and symbolic communication;

c) rationalist or technological adaptation (innovation) is the material means and
methods of purposeful and efficient conversion, cognitive-projective activity and pieces of
information common for this social group as a result of symbolic communication between
individuals through written and oral speech, using natural and artificial languages and increasing
the probability of its (group) survival and growth of number of fixation and replication determining
of their (means and methods of transformation) the appearance (c).

External, coming as a result of contact with other individuals, the stimulus of generation act
of adaptive information (cases b and c¢) provides for the induction of a specific sequence of
epigenetic modifications caused by selectively specific external stimulus. If the latter is a contact
with a carrier of a particular type of epigenetic modified trait, we are talking about inherited
cultural adaptation. If this stimulus is the result of perception of some informational messages
transmitted through artificial code, we are dealing with rational adaptation.

One of the most difficult and controversial aspects of the concept of adapt genesis of Homo
sapiens as a superposition of three autonomous modules stems from the functional dependence of
the integral adaptive effect from interdependence of influences of all components of the adapt
genesis process. Thus, the use of tools as a group means of adaptation (now it is one of the key
elements of rationalistic adaptive module) provides for the simultaneous implementation of several
premises (Biro D., Haslam M., Rutz Ch., 2013):

1. reliable and correct integration of instrumental activity in the behavioural repertoire of
the person, including the existence of a trigger mechanism turning on/off stereotypes ensuring
such activity and its situational transformation;

2. adequate physiological and morphological organization (grasping brush, tread,
developed brain);

3.  sufficient level and direction of cognitive and mental processes at solving routine
adaptive tasks exactly this way;

4.  synergetic pressure of the environmental situation and social structure, potentiating
evolutionary success achieved through the usage.

From this list the I and III condition provides for the existence of biological and the II and IV
- socio-cultural adaptive modules

Each of the three types of adaptations has its own substrate-substantive basis - the
mechanism of heredity, i.e. generation, replication, implementation (broadcast) and selection of
potentially or actually adaptive information. At the same time, the functional organization of all
three mechanisms of heredity from the point of view of the system of relations between their basic
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functions includes the same elements (Lewis H. M., Laland, K. N., 2012, p. 2171): mutations,
modifications and recombinations.

This scheme is based on the classification and general model of hierarchical organization of
mechanisms of inheritance, which is described in the monograph by Eve Jablonka and Marion
Lamb (Jablonka E., Lamb M.J., 2005).

The difference between genetic and cultural adaptive modes obvious and is in various ways of
replication of adaptive information — biological and socio-cultural inheritance. The difference
between cultural and technological (rational) adaptive modules due to the character of relationship
with biological (genetic) component of adapt genesis. The chain of cultural transformations of
behavioral stereotypes can be very long, but its originating point is always biologically
deterministic emotional reaction and this substrate base supports the whole chain of social and
cultural adaptations. The final links in this chain can be almost completely autonomous from this
basis, both in form and in content, but the destruction of the biological substrate like a trigger turns
off the whole chain.

Adding of the third (rational) element in the original co-evolutionary link gene — culture
transforms it into a triple helix — autonomous self-sustaining cycle of generation of system
complexity. This cycle is organized according to the type of evolutionary fractal. Let us consider the
basic features of its elements.

The mechanism of biological (actual genetic) heredity is based, as already mentioned, on
hypercycle (the genetic code).

The genesis of cultural adaptations associated with the intrinsic to the hominids (and not
only to them) ability to mimesis (and imprinting). Obviously there is a definite correspondence -
definite or ambiguous - between the structure of neural networks and behavioral stereotypes
(socio-cultural code), as well as sensual images, it can act as ideal models of reality (cognitive
code),

The third generation system is the fixation of adaptive information associated with the
symbolic inheritance. This type of inheritance implies special rationalistic mechanism of
occurrence, replication and implementation of information, implying the construction of an
abstract ideal objects - interpret ants.

The emergence of another theoretical and methodological paradox - the question of the
relationship of adaptability and truth of cognitive constructs — also connected with the
development of rationalistic forms of adapt genesis. The appearance of forms of adaptation one or
another way connected with cognitive processes (psyche) is equal to the creation of a new path
informational interaction - reality and its ideal image. If this image is adequate to the reality, in
theory of cognition it is treated at the same time as the true one and adaptive one in the theory of
evolution. However, the reverse statement "any adaptive information is true," generally speaking,
is not always true (McKay R.T., Dennett, D.C., 2009). There must exist a special class of cultural
innovations, which are adaptive, but not true ("positive illusions" or "adaptive illusion" (adaptive
misbeliefs) according to McKay and Dennett (McKay, R.T., Dennett, D.C., 2009, p.493). The
balance of adaptive errors is positive despite the falling of suitability in some indicators.

Similarly, the modular principle of the structural organization of ontogenesis does not
exclude but implies the emergence of functional conflicts between the individual elements of adapt
genesis - due to the autonomy of their evolutionary origin (Crespi B. J., 2010; Wells J.C.K., 2012;
Gibson M. A., Lawson D. W., 2014, p. 245).

With the growth of specific weight of the rationalist (Lamark’s) module in the overall process
of adapt genesis of the humanity the value of the "positive illusions" and intra-genomic adaptive
conflicts (see below) should decrease, while the value of the system (between-component) conflicts
- increase.

Adaptability of all obviously true concepts, that circulating in cultural tradition, is correct
only in a dynamic sense. The knowledge even true one, destroying the already established system of
"adaptive illusions", can reduce the adaptability of their media - individual or social group.

According to our hypothesis:

1.  between biological, sociocultural and rational forms of adaptogenesis there is
evolutionary continuity and some gear;

2. the same mechanism and continuity exist between biological, socio-cultural and
symbolic forms of inheritance that ensure them,;
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3.  his gear has co-evolutionary nature, i.e. it implies mutual agreement of the autonomous
in their origin series of adaptively significant features- socio-cultural and biological, for example;

4.  a necessary condition for the occurrence of such mechanism is availability of the
processes of epigenetic modifications of adaptive information, which is an object of external
regulation by alternative systems of inheritance.

Functionally three components of SESH form a hierarchical system of information cycles.
Each such cycle provides a consistent generation, replication, selection and fixation or elimination
of adaptively significant information. However, concurrently a stochastic process of loss of
information due to random errors of replication takes place.

In respect of the main vectors of evolutionary transformations each subsystem (module) of
adaptive strategy depends on the other two elements of the evolutionary landscape and, in turn,
acts towards them as a part of this landscape. Therefore,

o first, the evolutionary landscape of hominid becomes multidimensional in comparison with
the evolution of other biological taxa;

e second, the share of external factors in the evolution of man and socioecological systems,
which include it, generally decreases;

e third, the nascent imbalance in conjunction adaptive strategy - ecological environment
periodically reaches a critical value, and results in environmental crisis.

There appeared a new, synthetic algorithm, where the original (constructive, intentional and
mechanistic) cognitive components of the psyche united into a single system. This event can be
regarded as the identical one with the phenomenon of "adaptive inversion", - sociocultural
adaptation, the genesis of which reached the highest point in the phenomenon of anthropogenic
civilization. At the first stage of this process the constructive algorithm associated with the
intentional in functional and with tool producing activity in the "substrate" respect,
incorporates/replaces the mechanistic algorithm as a cognitive mechanism of the forecast of
change of reality. Then this role is returned to the original (mechanistic) algorithm, but the
adaptive transformation of the behavioral modes develops according to the constructive pattern. In
other words, the change of behavior in accordance with (forecasted) changes in the environment is
replaced by the changes in the environment according to a new behavioral stereotype. This scheme
as a whole brings us back to the triad of conjugate evolving elements ensuring a progressive
increase in system complexity in model "triple helix". So, the general scheme of the conjugate
evolution of the biological (G) and sociocultural elements of SESH is an alternation of direct
(Ci—Ci+1, Gi—Gi+1), recursive (Ci+1—Gi) and intermodule (Gi—Ci) communications-transitions
of co-evolutionary process (Fig. 1).

- LA -

Fig. 1. The block diagram of gene-culture co-evolution and techno-humanitarian balance

If we translate it into the language of the ontology, we can see that as the result of adaptive
inversion the "habitat" is split into "the world of objectively-existential” (world of real things) and
the "world of projective-perfect” (perfect world)and thus becomes a “reality”. A distinctive feature
of reality from habitat is binary opposition of the subject (perfect world) and object (world of real
things). The traces of bundle of intentional-constructive algorithms in the "evolutionary history" of
anthropogenic civilization is clearly traced in the philosophical tradition of deism in XVII - XVIII
centuries.

Theoretically, the same structure (Fig.1) practically without changes applicable to the second
co-evolutionary link of SESH - techno-humanitarian balance.
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Evolutionary success or failure of socio-cultural and then rationalistic innovation stems from
its ability to transform the environmental components into the source of life sustain and extension
of the number of carriers of the same innovations. From the point of view of evolutionary theory
progressing multiplication of ecological niches available for Homo sapiens takes place. The
biological nature of media of adaptive innovation remains the same, at least, in the final stages of
anthropogenesis.

The emergence of anthropogenic civilization is a transformation of the SESH, more precisely,
its socio-cultural component, which is characterized by the domination of technological innovation
in adapt genesis and then in socioanthropogenesis in general. Such vector of hominid evolution
implies as a side result the escalation of magnitude of evolutionary risk.

In systems theory and computer science of structure the models of SESH similar to the model
described above is signified by the term "system of systems" — SoS(Lock R. 2012). As the speed of
evolutionary transformations in different modules are not the same there are imbalances and
inconsistencies between them. They, in their turn, entail the possibility of a general reduction of
adaptability (evolutionary risk). Thus, evolutionary risk is an attribute of multi-level
self-organizing SoS arising from imbalance between adaptations of different levels
of organization of such systems developing into conflict.

Let us formulate this thesis with regard to the theory of stable adaptive strategies of Homo
sapiens: the evolutionary risk, the value of which periodically reaches the existential level is the
system characteristic of SESH.

Evolutionary risk: structure and researches

Evolutionary trajectory of biological and socio-cultural forms of adaptation, as is commonly
believed (Mouden C. El et al., 2014), is subordinated to the so-called Price equation.

Az = cov(v; z) + E, (Az),

inwhichv — adaptive value of the sign z, Az — change of the value of average population
characteristic in one generation; the first member of the equation (cov(v; z)) reflects the
characteristic change due to its impact on the adaptive value of his media, the second one (E, (Az))
— the changing nature of distribution of the characteristic in the process of interaction between
individuals. Obviously the first member describes the process of selection (sampling) of the
individuals with different values. The meaning of the value E, (Az) is reduced to the impact of
specific options of this sign on the distribution of media of different variants of the characteristic in
the population. Thus, genes for altruism increase reproductive success of related individuals by
reducing its own adaptability. So the value cov (v; z) describes the selectionprocess, E, (Az) — the
process of communication (direct or indirect) between the individuals.

In the case of cultural inheritance (Lamarck’s module) the effect of communication
considerably increases its share and takes the form of direct contamination (Contagion). In the
case of genetic inheritance of adaptive significant sign this effect is mediated by family ties of the
participants of the communication. Then Price equation in relation to the socio-cultural component
of adapt genesis takes the form (MoudenC. Eletal., 2014)

Az = cov(c; z) + E(Az).

wheree — socio-cultural component of adaptability. . The authors of the quoted article does
not consider the rational-technological component of SESH(t), but by analogy it can be
represented like this

Az = cov(t; z) + E«(Az).

Note that due to the system of indivisibility of processes of generation and replication of
adaptive information in the Lamarck’s module the component E(Az) plays much more significant
role in adaptativeness compared with the biological component of SESH. At the level of individuals
the components E(Az) reflect nonselective trends of bio-, socioculture — and techno genesis
respectively.

However, on the level of competition and selection of social groups they become a factor of
evolutionary success or failure of the relevant groups, i.e. one way or another have adaptive value.
From our point of view this is, the most correct interpretation of recent data (Derex M., Godelle B.,
Raymond M., 2014, p.89) concerning the high selective value of the speed of the distribution of
technological and cultural information in the conditions of inter-group competition
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Therefore, some researchers propose to divide it into two subcomponents - constitutional
and induced (Heywood J.S. 2005). The first one corresponds to the “inherent” ability of culture to
self replication by imitation and learning (phenomenon of cognitive preferences). As a result
cultural stereotypes dominating in the society are reproduced with greater efficiency comparatively
with their minor forms. The second one is the ability of some cultural or rationalistic innovations to
serve as attractors for behavior in a social group because of the correlation between social status
and carriage of certain cultural stereotypes. In essence, the same two subcomponent for the same
reasons are present in rationalistic (technological) component of SESH.

It seems a priori clear that sustainable evolutionary curve is based on positive correlations
between the three components (modules) of SESH (Mouden C. El et al., 2014, p. 236). However, we
can make intuitively obvious conclusion that this configuration is a relatively rare event:
introduction to the consideration of the third (technological and rationalistic) component.

Amplifier of rationalistic adaptations (primarily the use of a variety of tools) is the increase of
stochastic oscillations or stable-high trend of changes in the environmental situation in respect of
the source of resources of life sustain.

The hypothesis that explains the evolutionary dynamics of the development of tool activity, in
modern anthropology is named as the hypothesis of environmental risk (Biro D., Haslam M., Rutz
Ch., 2013, Collard M., Buchanan B., O'Brien M.J., Scholnick J., 2013).

The condition for high efficiency of rationalistic SESH module is the high quantity and
density of population, providing sufficient intensity and reliability of social inheritance and a
relatively high intensity of generating process of adaptively significant innovations of culture and
technology (Kline M.A., Boyd R., 2010).

In combination with each other, they create the effect of deferred risk associated with the
release of risk-causing factors beyond already existing ecological niches. The removal of potential
(deferred) form of evolutionary risk associated with "pulling up" of more slowly evolving biological
module to a new evolutionary landscape (fig. 1, branch T ».,—T 1—C 1.1—Ch— Gn.;—G ). With the
passage of stochastic oscillations or sustainable trend of changes of environmental conditions and
speed of adaptive evolution of rationalistic and sociocultural modules of certain threshold thestage
Gn1—Gn falls or is late and it is replaced by adaptive changes of other participants of
adaptogenesis:

Tn-1—’Tn—’Cn-1_’Cn - Tn—’Tn+1—’ Cn—>Cn+1 eee

However, with the further growth of speed of technogenesis the falling of the stage of
adaptive cultural transformation takes place. In this case (due to lower the speed difference of the
evolution of techno and cultural genesis relatively with biogenesis) general scheme of SESH
evolution is turned to be dualistic:

Tn-1—’Tn—’Tn_’Tn+1—> Cn—>Cn+1 ~eee
or
Tn-1_’Tn_’Cn-k_’Cn-k+1 - Tn—>Tn+1—> Cn—>Cn+1 eee

As a result, the value ofdeferredriskis equivalent to the evolutionary risk. It
tendstopermanentincreasewith timeasin the above describedschemetechnogenesisbecomesself-
catalyzing process. Advancing development of social, cultural and rationalistic modules of SESH
leads to increase of tension of genetically cultural co-evolutionary bundle and techno-humanitarian
balance (the growth of inconsistency between technocultural habitat of Homo sapiens and genetic
and physiological adaptive norm). The situation of deferred evolutionary risk is solved by the rapid
growth of all kinds of variations of the elements of biological adaptive module, which, in turn, is
accompanied by increased frequency of genetic and epigenetic abnormalities, called "diseases of
civilization". Deferred ecological risk passes in its current evolutionary form.

From now the "existential evolutionary risk" will be understood under the term
evolutionary risk. Thus, in the first approximation this term will be referred to:

(1) in terms of disciplinary matrix of biological (physical) anthropology - the probability of
long-term evolutionary trend, ending in an irreversible decline in the numbers (extinction) of
biological media of stable adaptive strategies (in this case —of Homo sapiens);

(2) in terms of cultural (philosophical) anthropologythe judgement about the loss by
theintellect carrier his cultural self-identity are equivalent;
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(3) finally, from the point of view of the theory of technology (anthropology of technology),
this point is fixed as the coming of posthuman future. (If the process of technogenesis continues we
have to speak about occurrence of post-humanism in the evolution of techno - or noosphere -
depending on the source system of values and ideology of the author).

All three aspects, in an explicit or hidden form, appeal to the unavoidable and cumulatively
accumulated imbalance between individual and group adaptability, which upon reaching a certain
threshold makes them incompatible. By achieving this bifurcation point, there is a sudden
(catastrophic) disintegration (irreversible decline of adaptability) of this SoS. Further evolution
maybe developed according to one of three alternative scenarios:

(1) Extinction of Homo sapiens - complete elimination of carriers of this SESH
N(SoS)—o0;

(2) Posthumanity — replacing of one SESH by another one, with the elimination of one or
more components - N;(SoS;) — N.(So0S.). "Elimination" of SESH component in this context refers
to the inability of evolutionary transition between the SESH-predecessor component and the newly
formed SESH. In a certain sense, this peculiarity corresponds to a well-known model - "irreducible
system complexity", according to which the object cannot come into existence through step-by-step
evolution of the previous object;

(3) Divergence (irradiation) of intelligent life - decay of the initial set of media of this

SESH on several SoS,—2Z(SoS;). In terms of the theory of niches constructing and evolutionary
ecology this case is equivalent to the fragmentation of the initial ecological niche. If actual or
potential intention to unlimited expansion will remain at least in one of the newly emerged media
of intelligent life the evolutionary reduction in the third to the second scenario is inevitable.

Existential evolutionary risk of modern technological civilization

Technology makes our genetic constitution and the content of our consciousness the subject
of rational control. The result of the development of both types of information technologies is
unified: the technologies of manipulation of consciousness (changes of socio-cultural code) and
technologies of changes of the genetic code are both technologies of controlled evolution
(Cheshko V.T., 2012, p. 337).

Reducing the amount of evolutionary risk caused by uncontrolled (stochastic) microevolution
the rationalistic component of SESH, ipso facto raises the amount of risk up to the next level -
meta-evolutionary risk at this case caused by the possibility of destruction actually of the SoS of
homeostasising ensemble. Let us consider the common mechanism of formation of evolutionary
risk related to the possibility of disintegration as a result of destruction of coevolution and
communication relations between the SESH components.

The sources of evolutionary risk are multiple vectors of the process of adaptogenesis, in
which it is also involved a certain set of elementary adaptations affecting more than one significant
adaptive trait simultaneously (pleiotropic), evolving in different directions and at different speeds.

Its partial empirical manifestations are the growth of the genetic load (gene-culture co-
evolution) and increase of the scope and depth of civilization ecological crisis (techno-
humanitarian balance). Both of these options can be used as parameters of the actualized
evolutionary risk of SESH. However, linear approximation, implies the adoption of alternative risk
component equal to a constant. It prevents us from adequate assess of its (evolutionary risk) value.
In addition, both parameters, although characterize integral population adaptability, but are
determined by the individual (genetic load) and group (the environmental crisis) adaptability -
effective mechanisms for the implementation of the biological and socio-cultural component of
SESH. Finally, in addition to genetic load individual adaptability is determined not only by genetic
but socio-cultural heredity (way of life).

Due to these reasons we need to introduce a new concept - adaptive differential (D), which
in this context means the impact of this evolutionary innovations on the adaptability of other
innovation, already existed and registered in the population. The adaptive differential of the
individual adaptations of this complex may have a different character and a different value with

respect to other adaptations, regardless of their ne|1ture. S(l),
XA, - Ai)
0,=———
N
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where Ay, A; — relative adaptability of this inherited innovation (biological, cultural or
rational) and of other innovation from their N totality.

Values Dqlie in the range from zero to one, and with the approach of the Dqto unity, it makes
relatively greater contribution in the total amount of adaptability. Considering the hierarchy of the
speed of the separate components of SESH, the adaptive differential of innovation (socio-cultural
and technological) that areevolving more quickly increases. However, more slowly evolving
components supply adaptation, which are the substrate basis for the more quickly evolving ones.

Consequently, the tension in the overall system of SESH is growing and this process
continues until the disintegration of meta-structure of adaptive complex providing functioning and
possibility of further transformations of the social, cultural and technological
components.Obviously, evolutionary risk is the property of any self-organizing (evolving) systems.
For example, in cognitivist and evolutionary epistemology famous theory of "cognitive load",
according to which the assimilation of the new data, which is not hereditary in a biological sense, is
possible by ultimate in size informational fragments, not exceeding seven elements. With all the
differences of this situation, we are talking about similar information processes, since the
acquisition of new knowledge, adequate to reality, is equivalent to the generation of adaptive
information by living organisms. After that there is an avalanche removal or replacement of
components of adaptive strategies. The end result will be either complete elimination of carriers of
this SESH, or the emergence of a new SESH

Conclusions

Modern stage of anthropocene (the technology of controlled evolution phase) is considered as
a possible onset of a new, transhumanistic era of global evolution. Sources of evolutionary risk for
stable adaptive strategy of Homo sapiens are an imbalance of: (1) the intra-genomic co-evolution
(intra-genomic conflicts); (2) the gene-cultural co-evolution; (3) inter-cultural co-evolution; (4)
techno-humanitarian balance; (5) inter-technological conflicts (technological traps). At least
phenomenologically the components of the evolutionary risk are reversible, but in the aggregate
they are in potentio irreversible destructive ones for bio-social, and cultural self-identity of Homo
sapiens. When the actual evolution is the subject of a rationalist control and/or manipulation, the
magnitude of the 4th and 5th components of the evolutionary risk reaches a level of existential
significance.
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Abstract

The particularity of modern stage of agriecosystems, which demonstrated the crisis of
agricultural civilization development throughout extensive way were considered. It was shown,
how on the basis of modern possibilities of gene and genomic technologies, which linked with the
geoinformation systems, it was possible to identify the genes involved in adaptations.
The possibilities of agriculture intensification with the revealing and using the connections
between gene pools of cultural plants and farm animals and the ecological-geographical features of
their reproduction.

Keywords: agriecosystems; genomics; geoinformation systems (GIS); population genetics;
ecological factors.

BBenenue

B mrpokxom cMbIcsie 9K0JIOTHYecKas TeHOMIKA BO3HUKIIA B IIOCT-TEHOMHYIO 5Dy, OCHOBaHHAs
Ha CeKBEHHPOBAHUHY, BKJIIOUAET MACIITAOHBIE FCCIET0BAHNSA, IPOBOIUMbIE HA PA3HBIX YPOBHAX —
OT/IeJIBHOTO OPTaHU3MA, TTOMYJISAIUH WJIH COODIIECTBA C IEJThI0 TIOJIyUeH!s HOBOW nH(opMaIuu 0o
SBOJIIOIIMOHHON SKOJIOTHH, B3aMMOJEHCTBUSIX OPTaHU3M — Cpela M IPOIECCOB OPTaHU3aINU U
(QYHKITMOHUPOBAHUSA HKOCHUCTEM. OKOJIOTUUYECKas TEeHOMHKAa M IIOCT-TEHOMHKA TJIyOOKO u
MOAPOOHO  WCC/IelyeT pasIMYHble OWOJIOTHYECKHE CHUCTEMBbI, TaKWe Kak, HalmpuMep:
(1) coobrrecTBa, BKIIOYAOIIHE TPOKAPUOTHYECKHE U SYKAaPUOTHUECKHE OPTAaHU3MBbI; (2) MaJible 10
pasMepy 3yKapuOTHBI — MHUKO W HAHO-3YKapPHUOTHI; (3) MHOTOBH/IOBbIE CETH OPTaHU3MOB BBICIIHX
JYKapUOT, TaKMX KaK KOPHEBblE CHUCTEMBbI pPACTEHWH WIN CMeIIaHHble BUIbl CUMOUOHTOB
HAaCEKOMBIX (4) TKAHU BBICIIUX 3YKAPUOTHYECKUX OPTaHU3MOB, COJIEPIKAIUE €eCTECTBEHHbIE
Mapa3uThl, MyTYyaJIUCThl WJIU CHUMOHWOHTHI W (5) HEMOJIeJIbHbIE BHUBI, KOTOpble HE PacCTyT B
HCKYCCTBEHHBIX U JIaOOpDaTOPHBIX YCJIOBUAX. B Apyrux o0sacTaAX HcCIeJOBAaHUM, TaKUX Kak
TOKCHUKOJIOTUS ¥ 9KOTOKCHKOJIOTHS, SKOJIOTHUYECKAsi TEHOMUKA PACCMATPUBAET B3AUMOOTHOIIIEHS
TeH-Cpe/la WIN TeHOM-CPeZIOBble B3aMMOOTHOIIEHUs], BKJIIOYAs TaKUE MOJIEJIbHbIE OOBEKTHI KaK
apoxku win  Arabidopsis thaliana, ToOx CUIBHBIM CPEIOBBIM BO3/IEICTBHEM, WIA B
SBOJIIOIIMOHHOM MEPCIIEKTUBE, WIN JTaKe DKCTPATIOJIUPYs JaHHbIE HA T€HOM 4YesoBeKa. IJ1aBHOU
I[eJIbI0  DKOJIOTUYECKOW TEeHOMHUKHU SfBJIAETCS IMPOHUKHOBEHHE B «TEMHYI0 MaTepUIO»
(QYHKITMOHATBHBIX CBSI3EN MeK/Iy reHaMU U TeHOMaMHU B COOOIIEeCTBAaX 9KOCUCTEM, UX PEAKIIHIO Ha
U3MeHEHHs OKPY’Kaloleld Cpebl, BIIOIMOHHBIN KOHTEKCT, BHYTPU KTOPOTO OHU (DOPMHUPYIOTCS U
TOT [AHWAlla30H BO3MOXKHOCTEH, KOTOPBI II03BOJIAET KM IIPHUCIOCAOJIUBATHCA K BHOBB
BO3HUKAIOIIUM CPEZOBBIM yca0BUsAM. Ocoboe 3HaUeHNe SKOJIOTUUeCcKasi TeHOMHUKa MPUOOpPeTaeT B
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CBSI3U C HeOOXOJUMOCTHIO W3MEHEHHMI yueTa 5KOJIoTHYecKHX (akTopoB B pabore ¢
CeJIbCKOXO3SINCTBEHHBIMHU BHaMH. Tak, mo maHHbIM uccienoBanuit k. Beka u A. CueBepa
MPOAYKTUBHOCTh JKHMBOTHOBOZCTBA B TIJI00AJIPHOM MAcIITabe HEMOCPEICTBEHHO 3aBUCHT OT
Pa3JIMYHBIX TUIIOB XO3HCTBOBAHUSA (CMEIIAHHOE CEJIbCKOE X035HCTBO, 0CEJIOE JKUBOTHOBOZICTBO,
macTOUIITHOE CKOTOBOZICTBO, OXOTa U COOMPATEILCTBO), U Ha 40% ero BkIaz B BBII ompenensercs
TOJIBKO JIByMsI IIapaMeTpaMu — IOYBOH M KJIUMAaToM [15]. BakKHO OTMeTUTb, UTO B HACTOSIIEE
BpeMsA CeJIbCKOXO3SHCTBEHHOE IIPOM3BOJCTBO DPA3BOPAUMBAETCA B IEPHOJ CYIIECTBEHHOTO
YXYAIIEHUs 9KOJIOTUYECKON 00CTaHOBKH.

I';mobapHbIE U JIOKaJIbHBIE KPU3HUCHI O10cdhepbl

1. Kpusuc arpapHoii iuBU/IM3anuu

[TpuHATO BBIAEIATH TPU THUIIA CUCTEMHBIX KPHU3HUCOB, UCXOZA U3 COOTHOIIEHWH BHEIIHUX U
BHYTPEHHUX IIPUYMH.

1. DK30TeHHbIE KPU3UCHI IPOUCXOAAT M3-32 OTHOCUTEIBHO CJIyJaWHBIX, HEe 3aBUCAIINX OT
CHCTeMBl COOBITMH B CpeJle, TAKUX KaK, HalpuMep KOJIeOaHWH COJTHEYHOH, TreoJIOTUYecKOn
AKTHUBHOCTH, I7I00aJIbHBIX H3MEHEHNH KJIMMAaTa, KOCMUYECKIX KaTaKJIN3MOB, U T.].

2. DHJ/IOTEHHble KPU3HUCHI OOYCJIOBJIEHBI CMEHOH BHYTPEHUX T€HETUYECKON IPOrpaMMBI,
mapajurm, obIero MEHTINTETa HAIIUK WK HCYEPIIaHUEM ITPOrPaMMEI B LIEJIOM.

3. CMmemaHHbBIE KPU3HUCHI DH/IO-9K30T€HHOTO IIPOUCXOKIEHUS BBI3BAHBl H3MEHEHUAMU
Cpenpl, CIIPOBOIIMPOBAHHBIMH COOCTBEHHOW AaKTUBHOCTBHIO CHUCTEMBI, B HAIlleM CJIydae 3TO
AQHTPOIIOTEHHBIE YKOJIOTUYECKIE KPUSHCHI.

Buocdepa kak caMopa3BHBAWOIIASCA CHCTEMa 32 MHOTOMWUIHAPDAHYIO HCTOPHIO
CYIIIECTBOBAHHUS TEPEKUIIa OTPOMHOE KOJUUYECTBO JIOKAIBHBIX U TJI0OQTBHBIX KPU3KUCOB, BCAKUU
pa3 BO3POXKAASACH U IIPOJIOJIKAsA CBOE Pa3BUTHE HA HOBOM 3BOJIIOIMOHHOM ypoBHe. VccaenoBanme
IIOKA3bIBAIOT, YTO 3aJI0’KEHHBbIE B SBOJIIOIUIO KUBOTHOTO MHPA MEXaHU3MBbI ITOCTOSTHHON CMEHBI
BUJIOB 00€CTIEUNBAIOT CYIIIECTBOBAHUE B OHocdepe OHOTO BUIa B CPEJTHEM OKOJIO 3.5 MJIH JIeT [1].
ITosTOMy COBpeMeHHBIU 4esl0BEK — KPOMAaHBOHeI], MOSABUBIINICA 60—30 ThIC. JIeT Ha3aJl Kak
O6uosioruyecKuil BUJ, — HaXOAUTCA HAa HAYaJIbHOM 3Tare pa3BUTUA. OHAKO CBOEH JeATeIbHOCThIO
332 OTHOCUTEJIHHO KODOTKHH CPOK OH B OTJIUYHUHU OT JIPYTHIX BHJIOB, ITPOTHBOIIOCTABUJ cebs
6uocdepe U co3/1a1 yCI0BUA JIJIS AHTPOIIOTEHHOT'O KpU3HCa.

BecripenieIeHTHBIMH TeMIIaMH CTaJI0 CXKUTAThCS OPraHWYeCKoe TOIUIMBO, HAKOILJIEHHOE
JIpEBHUMH OrocdepaMu B TeUEHUE JITUTEJIbHON Tre0JIOTHYECKOH MCTOPUH. 3a MEePHOJ ¢ 1950 IO
1998 r. moTpebiieHNEe PA3JIMYHBIX BUJIOB OPraHUUYECKOTO TOIUIMBA, IIPUBEIEHHOTO K HEQTIHOMY
SKBUBAJIEHTYy, BO3POCJIO IO YIJIIO B 2.1 pasa, HepTu — 7.8, mpuposHoMmy rasy — 11.8 pasa. Eciu B
KaMEHHOM BeKe PacxoJi SHEPTrUH Ha OJIHOTO YeJIOBEKAa COCTABJISJI OKOJIO 4 ThIC. KKJI/CYyTKH, B
Mepuoy], 3eMJIe[eTbYEeCKINX TEXHOJOTHA — 12 ThIC. KKaJI/CyTKH, TO ceiyac — 230—250 ThIC.
KKa1/CyTKU. TeXHOTeHHbIEe BMEIIATEIbCTBA B IPUPOJHYIO CPEJly CTIH COTIEPHUYATH CO MHOTHMU
MPUPOJIHBIMU IpolieccaMu. Pe3ko Bo3pocyia 100blYa TBEPABIX IIOJIE3HBIX HCKOMAEMBIX H,
CJIeI0BAaTeIbHO, MAacCUPOBAaHHOe Bo3ZlelicTBHe Ha jyiutocdepy. B koHne XX B. 700bIBIOCH U
IepeMeIagoch Mpu A00bIUE OJIE3HBIX UCKOMIAEMBIX OKOJIO 100 MJIPZ. T HOPOASBI B IO, TO €CTh IO
17 T Ha JKUATeJIA IIJIaHeTHI [2].

CoBepIlIeHCTBOBAaHNE arpoOTeXHUKU U IIIUPOKOEe IpUMEeHeHUe yA00peHUU IT03BOJIUIU B
XX cToNeTHH YBEJIMYUTh YPOXKAaWHOCTh IOJIEH B 4 pasa, a obmuii cbop ypoxkas — B 6 pas [3].
Poct mpoAyKTOB mUTaHUA U yclleX MeIUIIMHBI CIOCOOCTBOBAIM OBICTPOMY PpOCTY HAceJIeHHA.
3a rmocsieHNE 1B CTOJIETUS OHO BO3POCJIO C 1 10 6 MJIP/. YesIoBeK. B mocsie/iHIe TOAbI HaceIeHre
€KErOTHO YBEJIMUNBAETCA Ha 77 MJIH UesioBeK. IIpupoct HacesieHUs Ha 3eMJie HIeT B OCHOBHOM 3a
CUeT BBICOKOH POXKTAEMOCTH B Pa3BUBAIOIIUXCSA CTPaHAX, IJie MPUXOAUTCA MO 3.1 pebeHKa Ha
JKEHII[MHY, B TO BpEMs KaK B Pa3BUTHIX CTPAHAX HTOT IOKa3aTeJb COCTABJISIET MeHee 1.5 JIeTed Ha
OJIHY KEHIIIMHY, YTO HIKE ITOPOoTra 3aMeleHHs, PABHOTO 2.1 peOeHKa Ha KEHIIIHY.

Eme 6os1ee OBICTPHIMU TeMIIAMU pPa3BHUBaeTcsA ypOaHuzarusa. Eciin 4uCIeHHOCTh HAaCceJIeHUs
IUIAaHEThI, HAaUMHas ¢ 1976 r. Bo3pacraja B cpeHeM Ha 1.7 % B IO/, TO HaceJIeHHE TOpPOIOB
YBEJIUYUBAJIOCh €KErolH0 Ha 4 %. Ha TeppuTopuu TOpOJIOB IPOUCXOJUT TEPPUTOPHUATIBHO-
COCpPEeZIOTOYEHHOE BO3/IEHCTBUE HA MPUPOJHYIO Cpeny. AKCeJIepUPOBAaHHBIA U 0eCKOHTPOJIBHBIN
POCT TOPO/IOB BeJIET K HEZOIYCTUMOMY 3arps3HEHUI0 BOJBI, TIOYBHI M BO3/IyXa, IO3TOMY UX KUTEJU
oOWTAalOT B HauMeHee OJIATONMPHUATHON SKOJIOTUUECKOM U COIMAJIbHOU cpene. Kpome Toro,
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ypOaHU3anusa COMPOBOXKIAETCS PE3KUM CHIDKEHHEM pecypca YCTOMUYHBOCTH TOPOJCKHX
TEPPUTOPHUU K BO3JENCTBUIO TEXHOTEHHBIX U TEXHOIIPUPOJIHBIX KaTacTpod.

Jlerpajianiusi TIPUPOJHON Cpefbl BO BTOpPOM MoJioBHHe XX B. IpUoOpesia IIoOasibHbIE
Macitabbl. HecMoTps Ha To, 4To 3a 20 JieT Mexkay KoHpepennusamu OOH B Crokrosbme (1972) u
B Puo-ne-Kaneiipo (1992) Ha oxpaHy OKpy’KaloIleld cpeabl ObLIO IMOTpAvyeHO 1.2 TPJIH. 0L,
9KOJIOTHYEecKass 00CTaHOBKA Ha 3eMJIe YXy/AIIaeTcs, CTaOMIN3aIis HACTYIIIJIa TOJIBKO B JIECHOU
MIPOMBIIIJIEHHOCTH B EBpome. B m1o0ayibHONM KOHOMHUKE Pa3BUBAIOTCS JBE ITPOTHUBOIIOJIOKHBIE
TeHJEHIINN: TJI00AJIbHBIA BaJIOBOM JIOXOJ pacTeT, a IJIo0asibHOe OoraTcTBO (IIpPeK/ie BCEro
JKN3HEe00eCcIeunBaIoIHe PECYPChl) YMEHbBIIIAETCS.

Tepmunbl "sKos0oruA" ¥ "SKOHOMHKA" MPOU3OILIA OT OJHOTO T'PEUecKOoro cjioBa — oikos,
ozHauaromero "aom", B XX B. 3TH IOHATHUSA OKA3aJIMCh HECOBMECTHMBIMH. [IPOMBINILIIEHHOE
pa3BUTHE, NPU3BAHHOE CJYKUTh YKOHOMHUYECKOMY IIPOTPECCY, BOILIO B IPOTUBOpPEUYUE C
MPUPOAHON CpeZof, IIOCKOJIBKY TIE€PeCcTayio YYUTHIBATh peabHble IIpeeibl yYCTOMUYUBOCTHU
o6uocdepsl.

Bo3spociias momysisiysi JI0el MOTJIONIAaeT OKOJIO 40 % SHEPTUH OT IJI00aIbHON BEJIMYUHBI B
BHJIE YHCTOU OHMOJIOTMUECKOH MPOAYKIHHU. TeM caMbIM 4YeJIOBEK JIUIIAET MUIIHA OTPOMHOE YHUCJIO
JKUBBIX OPTaHU3MOB U BBIHYXKJAe€T HX BBIMHpATh. HeJocTaTOK NHTAHUA U 3arpsa3HeHue
OKpY’KaloIllel CpeJibl BbI3BIBAET KaTacTpouueckw OBICTpOE CHIKEHHe OuopasHooOpasus Ha
3emute. B HacTosIee BpeMs IO/ yTPO30i MCYE€3HOBEHUSA HAXOATCA 24 % BUIOB MJIEKOITHUTAIOIINX
u 12 % (1183 Buzma) nrur. CKOPOCTh pa3pylleHus OHOreoleHO30B ceduac Ha JBAa-TPU IOPAAKA
BBIIIIE, YeM B IIPOILIble Teosormueckue smoxu. C juma 3emun ucuesnu (Win OJMU3KH K
HWCUE3HOBEHUIO) /0 25 THIC. BUJIOB BBHICIIUX PacTeHHH W Oojiee 1 THIC. BHUJIOB TO3BOHOYHBIX.
BhIMepJIH THICAYM YHUKATBHBIX TIOPOJT JOMAIITHUX YKUBOTHBIX [4].

B oueBMAHBIN TYNUK MPUILIA TPagUIIIOHHBIE METOJIBI CAMOM «3€JIEHOH» PEBOJIOIUUA -
YBEJIUYEHUS IPOJAYKTUBHOCTH arpoCHCTEM 3a CUYEeT UX XUMH3AIlNH, IyTeM BHeCeHUs y/I0OpeHu 1
XUMHUUYECKUX CPEJICTB 3alUThI. B cpesHeM, MO OiCYETaM CIIEIUAIMCTOB, KOKABIN JIEHb MCUe3aeT
50 BU/IOB Pa3HBIX OPTraHU3MOB, KaXKIYI0 HENEII0 HCYe3aeT IMPUMEPHO 2 IOPOJAbI KUBOTHBIX.
Osxupjaercs, 4TO y»Ke B IEPBOE CTOJIETHE 3-TO ThicsAuesieTHs buocdepa MOKeT yTpaTuTh 0 10—15 %
COCTABJISIONINX €€ BHUJOB. BBI3BAaHHBI AHTPOIOTEHHBIM BO3AEHUCTBUEM TEMII BBHIMHUPAHUSI
MPEBBIIIAET BCE, UTO M3BECTHO HA 3TOT CUET U3 IMAJIEOHTOJIOTHYecKou Jyietonucu [1]. Haubostee
omacHa o01mias 3po3us reHOMOH/A TJIAHETHI, TaK KaK IMOCTEAHUN MOKET CyIIECTBOBATH JIUIIDL B
YCJIOBUSIX BUZIOBOTO pa3HOO0Opa3usi, a BCe HUAET K €r0 PE3KOMY 1 HEOTBPATUMOMY OCKY/IEHHUIO.

HecmoTpst Ha BO3POCIIHE YPOBEHb arPOTEXHUKH, ITPOOJI?KAETCS JAerpafanus 3eMeb. [Toutu
23 % BcexX IPUTOJIHBIX JJIsI WCIIOJIb30BAHUS 3eMeJIb B MUPE IOABEPIKEHO Pa3pyIIeHHI0, KOTOpoe
BeJIeT K CHIDKEHHIO UX MPOAYKTUBHOCTH. B yCIOBUSAX MOJTy-apUIHOTO M aPUHOTO KJIMMaTa PE3KO
nHTeHCcUuUUUpyercs omnycrblHUBaHue. Ilox yrposzoil HaxonaTca 3.6 MJupA. ra, TO ectb 70 %
MMOTEHITUAJILHO TPOJYKTUBHBIX 3€MejIb 3acylUIMBOM 30HBI. IIpobsieMa  OMyCTHIHWUBAHUSA
3aTparuBaeT WHTepechl Oosiee 80 crpaH. Ha moaBep:KeHHBIX OIyCTHIHMBAHHUIO TEPPUTOPHAX
MPOKUBAIOT O0Jiee 600 MJIH UesIoBeK [2].

[TpomomkaeTcs yHUUTOKEHHE JIECOB. 3a IMOCJIETHUE 10 JIET TIOTEPS JIECHBIX MAaCCUBOB B MUPE
cocraBwia 94 MJH 2a (mpumepHo 2.4 % ob6mier mwromazau). IIomanp TPOMUUYECKUX JIECOB
€KEeroTH0 yMeHbIaercs Ha 1 %. 1o mocjieIHUM JaHHBIM, B3POCJIbIE Jleca C COMKHYTOU KPOHOM
COCTaBJISIIOT ceruac 21.4 % obmiel mwiomanu cymu 3emun. B EBpome 3a mocienHue 100 Jier
CBEZIEHO TIOYTH 50 % JiecoB U 70 % OOIOT — BAKHEHIIUX IPUPOJHBIX PETYJIATOPOB
IIOBEPXHOCTHOTO CTOKA BOJIBI [5].

Jlerpaganus TPUPOAHOU CpeAbl MPSAMBIM 00pa30oM BJIHSET Ha aKTUBU3AIUI0 OIACHBIX
IIPUPOIHBIX IIPOIECCOB C TSXKEJTBIMH SKOJOTHUECKUMHU TOCJIEICTBUSIMEU. B 10951999 IT. cpefHee
€KEeroTHOe KOJIMYECTBO IMPUPOJAHBIX KaTacTpod B MUPE (B KaXKI0W U3 KOTOPHIX MMOTU0JIO HE MeHee
10 WIM TIOCTPAJIAJIO HEe MeHee 100 YeI0BeK) BO3POCJIO II0 OTHOIIEHHIO K 1965—1969 IT. O0Jiee uem
BTpoe. IIpupogHble KaTacTpOodbl COMPOBOKAAIOTCS KPYIMHBIMH MaTePHATBHBIMU IIOTEPSIMHU.
3a nocsieHUE 40 JIeT OHU BO3POC/IH B Q Pa3 W COCTABJISIOT CelYac OKOJIO 150 MJIPA. JOJUI. B TO/I.
CyMmmapHasi BeJITYMHA SKOHOMHYECKHUX ITOTEPH TOJIBKO B ITOC/IEAHEE AecATHIeTre XX B. COCTaBUJIa
676 wmipz. posul. OKuzaercs, 4To K 2050 I'. 9KOHOMHYECKUH yIIepd OT OMacHBIX MPUPOIHBIX
MPOIIECCOB JJOCTUTHET 300 MJIP/. I0JUL. B TOA, [6].

C YKOHOMHYECKHM pOCTOM HAMNPSAMYI CBS3aHO IPOU3BOACTBO OTXOZOB. Iloutm 99 %
HCXOJ/THOTO TPOMBIIIJIEHHOTO ChIPhsl M U3/IeJINH U3 HUX UCKJIIOUAIOTCA U3 OMOoc(EPHBIX ITPOIIECCOB
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1 00pa3yIoT OTPOMHYIO MacCy OTXO/IOB, 3aHUMas [IeHHbIE TEPPUTOPUHU U 3aTPA3HSAA OKPYKAIOIIYTO
cpeny. K »sromy ciemyer 106aBUTH, YTO 3a TOJbI IIPOMBINUJIEHHOW PEBOJIIOIUUA OBLIO
CHUHTE3UPOBAHO Oosiee 18 MJIH XUMHYECKHX BEIECTB M MaTepPHaJIOB, OOJIBIIAS YacTh KOTOPBIX
yy>kepogHa Oumocdepe W cKamimBaercsa B oTxozax. IIIMpokoe HCIOJIb30BaHWE MHUHEPAJIbHBIX
yIOOpEeHUH CIIOCOOCTBOBAJIO TIOBBIINIEHUIO YPOJKAWHOCTH 3€PHOBBIX, HO BBI3BAJIO HapYIIEHHE
r;100a7IbHOTO  a30THOTO OastaHca. [lasibHelIee HapaliuBaHHWE WCIIOJIB30BAHUS IIECTHIIU/IOB
CO3/1aeT OTPOMHYIO YTPO3y 3/I0POBbI0 MUJUTMOHOB ITOTpebuTesiell u xjaebopobos. ITo orerke BO3,
€KEroTHO 3 MJTH YeJIOBEK OTPABJISIOTCA MECTUIHAAMU U 0oJiee 200 ThIC. YMUPAIOT IIPU 3TOM; 10
25 MJIH CEJIbCKOXO3SIHMCTBEHHBIX PA0OUYMX IOJABEPTAIOTCSA BO3JAEHCTBUI0 XUMUUYECKHX BEIECTB C
PUCKOM JIJIsI 3KU3HU [6].

MaccoBbIii BHIOPOC OTXOZ0OB W 3arps3HEHHE OKPYIKAIIIEeH cpeabl OOOCTPUIU CUTYAITUI0 C
MUTHEBON BOAOW. OKOJIO TpeTH HaceJeHWs] MHpa IIPOJKUBAeT B CTpaHaX, IJe HaOJIojaercs
HexBaTKa IMPECHOU BOJIbI, a BOJIONOTPeOJIeHNE IPEBBIIaeT Ha 10 % W 0oJiee BO30OHOBJISIEMBIE
pecypchl MUTHEBBIX BOZ. B 2001 I. 0KOJIO 1.1 MJIPA. YeJIOBEK B MHUpPE He UMM BO3MOKHOCTH
M0JIb30BAaThCA YHCTOH ITUTHEBOM BOJOH [25].

Yucras Boga Ha 3emsie — mpobsiema. IlouTn Be3zie Ha IUIaHETE UAYT KUCJIOTHBIE JTOMKIU.
Bosmnasi ¢ayHa TpeThell YacTH BceX O3ep MHpa YKe IOrHOJyia. B peku BTeKaloT ITOTOKHU
3arpsA3HEHHBIX CTOKOB. /i1 ouuIlleHus uX TpedyeTcsi 50—100 KpaTHOe pa30aBiieHHE YHCTOU
BOJIOH, T.e. 75—150 THIC. KM3, B TO BpeMs KaK 00b€M MHPOBOTO PEUYHOTO CTOKA HE IPEBBIIIAET
45 ThICc. KM3. FlIeT "HTEHCUBHOE 3aTrpsi3HEHNE TTOI3EMHBIX aPTE3UAHCKUX BOJT M 03€P, TaKe TAKUX
TUTAHTCKUX, Kak batikas u Jlagora.

AHayM3 COCTOSIHUS PeK, 03ep W IOJI3EMHBIX BOJ IOKa3aj, YTO B CpeaHeM i EBpOmbI
€KEeroJIH0 yTpaumBaeTcsI OKOJIO 15 % BO300OHOBJISAEMBIX BOJHBIX pecypcoB. PacmpezneseHue
BOJIOIIOTPEOIEHUs ITPOUCXOAUT CJIEAYIOINM 00pa3oM — 53 % (ITIpOMBIIIIIEHHOCTD), 26 % (cesbekoe
X03HCTBO), 19 % (ObITOBOE BOAOINOTPeOieHNE), 65 % HacesleHHs obOecreyrBaeTcs BOJOU U3
MO/I3€MHBIX UICTOYHUKOB, B pe3yJIbTaTe Yero /I MHOTUX M3 HUX TUIIUYEH 3alIOPOTOBBIA YPOBEHD
SKCIUTyaTallid ¥ CHIDKAIONIUKCSA YpOBEeHb KadecTBa Boj. Ha OosibIlieli YacTH KOHTHHEHTA
HapymeHbl craHaaptel EC mo ITJK HuTpaToB U IleCTULIMIOB B NUTheBOM Boze. Ilupoxo
pacrmpocTpaHWIach aHTPOIIOTeHHas 3BTPOdUKAIUA peK U o3ep. [l OosIblled 4acTu CeBEPHBIX
CTPaH XapaKTepeH BbICOKHUH YPOBEHb 3aKHUCIEHUS BOJIOEMOB.

B mectu ocHOBHBIX eBpomnelickux Mopsax (CpeausemHoe, UepHoe, bapenneBo, HopBexckoe,
Bantuiickoe, CeBepHoe) m B CeBepHOU ATJAaHTHKE OTCYTCTBYeT 3(M(MEKTHBHOE yIIpaBJIeHHE
IpolieccaMu Ha BOJIocOOpax; 3arpsA3HEHbI MPUOPEXKHBIE 30HBI; HUJIET MPOIECC 3BTPOGUPOBAHUS;
CYIIIECTBYIOT KOH(DJIUKTHBIE CUTYaIlUH B UCIIOJIb30BAHUHU PECYPCOB MPUOPEKHBIX 30H; ITPOUCXOIUT
3acejieHWe HOBBIMH BHJAaMH OPTaHU3MOB; OTCYTCTBYET KOHTDOJIb HAJ[ Pa3/IMYHBIMU BUIAMU
JIeSITeJIbHOCTH B NPUOPEKHBIX 30HAX; WAET YpPe3MEePHO HHTEHCHUBHAS SKCIUIyaTallusl MOPCKUX
pecypcoB; BO3MOKHO ITOBBIIIIEHUE YPOBHS MOPS B pe3yJIbTaTe IJI00aIbHOTO OTEILIEHHS.

JlanHble HAOJIIONEHNN YKa3bIBAIOT HA TO, UTO Bce MOpsA (32 HCKIIOUEHUEM CyOapKTHUECKIX)
MO/IBEP’KEHBI SBTPOUIIPOBaHUI0. KOHIlEeHTpaIys HUTPATOB B MPUOPEKHBIX BoAax UepHOro u
ABoBckoro wmopedi Bo3pocia B 2—3 paza. CiencTBUeM HEIOCTaTOYHOTO KOHTPOJIA 34
JleATEIbHOCTHIO B IPUOpPEXXHBIX 30Hax banruiickoro, YepHoro u Kacnuiickoro Mopei siBjisieTcss UX
CWJIbHOE 3arpsisHeHue. 3arps3Henre CeBepHOTO MOPS 0Ka3ajio TyOUTeIbHOE BO3/IENCTBHE HA P/
npexacraButesneir ero ¢aynbl. B CpeauseMHOM MOpe OKa3aMCh IO/ yTPO30W HCYE3HOBEHHUS
HEKOTOPbIE SH/IEMUYHBIE BUJIBI.

HecmoTpss Ha pPOCT SKOHOMUKH ¥ BaJIOBOTO TPOJAYKTa, YCUJIHUBAIOTCA TEH/IEHIIHNH,
CBHUJIETEJILCTBYIOIIIME O HACTyIalOIleM KpU3HCE B  COI[UAJILHO-2KOHOMHUYECKOH cdepe.
[TosrygaeMble TOXObI PaCIIpeesIAI0TCA KpaiiHe HepaBHOMepHO. COOTHOIIIEHUE B I0X0/1aX O0OraThIX
Jrofielt U OeTHEHIINX CJI0eB HAaCeJEHUS BBIPOCJIO € 13 : 1 B 1960 T. 710 60 : 1 B 1990 T. U 74 : 1 B
1997Tr. Ha ofiHy mATyI0 4acTh HaceJeHUS MHpPAa, IIPOKUBAIOIIEr0 B CTPaHaX ¢ HAUOOJIBIIMMH
JIOXOZlaMU, IPUXOAUTCSA 86 % MHUPOBOTO BaJIOBOTO IMpoAyKTa. OKOJIO YeTBEPTH HACeJIEHUsS B MHUPE
eXkelTHEBHO TosofaT. CrencrBueM O€THOCTM U HEYCTPOEHHOCTH JIIOZIEW CTajla pacTyInas
Murpanus. B mociieiHue TOAbl YBEJMUYMWINCHh TOTOKH '"SKOJIOTUYECKHUX OeKeHIEB' — JIIoJied,
MOKUHYBIITUX MECTa IPOKUBAHHA IO SKOJIOTUUYECKHMM HIPUYMHAM. B 1998 T. MX KOJIHUYECTBO
BIIEPBBIE TPEBBICHJIO YHCJIO JIWI, IEePEMENMAIuXcs Mo aApyruM mnpuuymHaMm [2]. Cucrema
CBEPXIIOTPEeOIEHUS «30JI0TOTO MIWLIHAPAA» TPO3UT KaTacTpodoil BceMy YeI0BevecTBY (OCHOBHOU
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BBIBOJT BceMupHOUM KOHGbEPEHIIMH MO YCTOWYHUBOMY Pa3BUTHIO IIPEACTaBUTENE 195 CTpaH B
r. MoxannecOypre-IOAP, 26 aBrycra — 4 ceHTAOps 2002 T.; pHC. 1).

CornacHo poknany OOH, noar K cammuTy B Gypre, Ha rpamu
MCUEIHOBEHMSA HAXOANTCA 12% BCEX CYLUECTBYIOWUMX BUAOB NTULL W OKONO YeTBEPTH BUAOE
MAeKonUTAIONX

Yxopsuaa Hatypa

526 523 106
)
67 247

YepHbin ancT - oK
‘ ) “3 snaos, N:)xo,u
NOA YrPO30# MCH
/ 13-3a BbIPY6KU N
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Puc. 1. Matepuasbl BceMupHOU KOH(EPEHIIMH 110 yCTOMYUBOMY PA3BUTHIO TIPE/ICTABUTEIIEN
195 ctpaH B I. MoxanuecOypre-IOAP, 26 aBrycra — 4 ceHTSA0ps 2002 T.

Arpocdepa — yacts 61rocdepsl, KOTOPYIO YeIOBEK HCIIOIb3YET JJIS CeIbCKOX035UCTBEHHOTO
NIpOM3BOJACTBA. B Hacrosmee BpeMsa arpocdepa BCTyNWIa B OYEBUJHBIM KOHQIUKT CO
crabrbHOCTBIO Omocdepsl. [TanrHel 3aHATO 10 % CYIIN, CEHOKOCAMU U AacTOUIaMu — emle 20 %.
Bo MHormx pailoHax IJIaHeTBHl ee pecypchbl HCUepHaHbl U /JajbHeilllee yBeJIWYeHHE 10U
arpocgepbl HEBO3MOKHO [25].

OnHako HapoaoHacejleHHWEe 3eMJIM YBEJIMYHBAETCS, PACTET U MOTPEOHOCTh B MPOAYKTAX
nuTtaHusa. Pa3BuTHe CeJIbCKOXO3ANCTBEHHBIX TEXHOJOTHM M pacHpocTpaHeHWe WX Ha Bce
KOHTHHEHTHI paspyiiaeT buopaszHoobpasue. briomacca co3zilaBaeMbIX arpolieH030B, HallpuMep Ha
MecTe Jieca, HUKOTJla He JIOCTUTHeT Oromacchl Jjieca. ITpoJyKTHBHOCTb arpolieHO30B YCTyIaeT
MIPOAYKTHBHOCTU €CTECTBEHHBIX BKOCHUCTEM. B sKOcHcTEMAX, I7le IOMHUHUPYET YEJIOBEK, TEPSIETCS
JI0 TPETU MEePBUYHON MHPOAYKIMH. He roBopsi 0 TOM, YTO COBpPEMEHHBIE CETHCKOXO3SIACTBEHHbIE
TEXHOJIOTHU BEAYT K Pa3pyIIeHUIO IMOYBBI, 3arPA3HEHUIO BOABI W T.A. HarmamaHeiii mpumep —
pacuBeT YHCJIEHHOCTH MHOTHX BHJIOB IIOCJIE CHATUS AHTPOIIOTEHHOTO [IaBJIEHHSB 30HE
otuykzieHuss B YepHoObutie. Ocoboe 3HaueHMe MNPUOOPETAIOT 3SKOJIOTUYECKUEe IOCe/ICTBUA
JKMBOTHOBOJICTBA. HaryifAlHpIM IpUMEPOM B3TOT0, B YACTHOCTH, ABJAITCA HCCIEAOBAHUSA,
BBINOJIHEHHbIe B KuTae, 10 OlleHKe Harpy3ku Ha IOYBBI HEPACTBOPUMBIX cojieit docdopa B
permoHax pacroJIoKeHus O0JIBIIOrO KOJIMUeCcTBa CBUHOBOIUeCKUX (epMm (puc. 2).
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Puc. 2. Onenku npesblieHus coiepkanus ¢ocdatos (P.0.) B mouBax no cpaBHeHHUIO ¢ GOHOBBIM
ypoBHeM ynobpenunii (B %) (uutupyercs mo Herrero M., Thornton P. K., Notenbaert A. M. et al.
Smart Investments in Sustainable Food Production: Revisiting Mixed Crop-Livestock Systems //
Science. 2010. Vol. 327. P. 822—-825)

Bcero ke B CeJIbCKOE XO3SIUCTBO BOBJIEUEHO 4.5 MJIPJ. 2d 3€MJIH, TJIe TPYJAATCSI 2 MJIPA.
yeJsioBeK. 113 HUX 1O/ 3€pPHOBBIM KJIMHOM HAXOAWTCA 1.5 MJIPA. 2d. Pe3epBHBIX IUIOMIAAEN I
SKCTEHCUBHOTO Pa3BUTHS OTPACIH MPAKTHYECKH HET, BECh HEOOXOAUMBIH IMPHUPOCT MPOAYKIIUU
BO3MOJKEH JIMIIIb 3a CYeT WHTeHCH(pUKAIUKU MOpou3BoAcTBa. HapogoHacenenne 3emMuid
YBEJIMIMBAETCS, PACTeT M NHOTPEOHOCTh B IMPOJAYKTaX HUTAHUS, UX HEOOXOIMMO YBEJIUYUTH K
2025 rojy B /iBa pasa.

I'pynna amepukanckux yuenslx — [.X. Menoys, [.JI. Menoys, 1. Pauznepc u B.B. bepenc
(1991) paszpaboTasia MaTeMaTHYECKyI0 MOJEJIh MHUPOBOH cucTeMbl OGuocdepbl Ha mepuon XX-—
XXI cronetuid 1O MATH OCHOBHBIM IlapaMeTpaM: HaceJleHHe, PeCcypchl, IPOMBIILIEHHAS
NPOAYKIUSA, NPOJAYKTbl IUTAaHUA U 3arpsA3HeHusA. CorslacHO B3TOM MOJENIH, ecid TeMIIb
Hapo/IOHACEJIEHUsI, SKOHOMHUKH, CKOPOCTU HCTOIIEHUS IMPHUPOJHBIX PECYPCOB OYAyT TAaKUMU IKe,
Kak B MPOCJIeJIHNE JIeCATUIETHS, TO MUPOBasd cUcTeMa MOTEPIUT KaTacTpody U3-3a UCTOIIEHUA
pecypoB B 2020—2040 rT. JlomycTuMas MakcUMayibHAsg YHUCJIEHHOCTh HAacesJeHUs Ha YPOBHE
7.7 MJIP, Y€JIOBEK JIOJI?KHA CTAaOMTU3UPOBATHCA U OCTABATHCS ITOCTOSTHHOM.

2. I3aMeHeHHe BKJIaJa PacTUTEJbHBIX W KUBOTHBIX PECYPCOB B IHINEBOE
o0ecneueHue YeJI0BeKa.

[TepBast BcemupHas mpos0BOJIbCTBEHHAsA KOH(EPEHIHs cocTostach Oosiee 30 JIeT Ha3aJl, B
1974 1. Ha He#l OBLIO MOJCYUTAHO, YTO B MHPE CYIIECTBOBAIO 840 MJIH KEPTB XPOHHUYECKOTO
HeJloeZlaHusl. BopeKu CONMPOTHUBJIEHHUIO MHOTHX, OHA BIIEPBBIE IIPOBO3IVIACHIA “HEOTHEMJIEMOE
IIPaBO YeJIOBEKAa Ha CBOOOJy OT rosiofa”. MITorm peasm3aliiil STOTO MpaBa ObLIM MOABEAEHBI HA
BcemupHOM mpomoBOIbcTBEHHOM (hopyme B Pume 22 roza cmycra. OH 3aduKcHpoOBasl Kpax
HAJIe’K/T MEPOBOTO co00IIecTBa Ha 00y3/jaHHe ToJI0fla, TaK Kak IOJIOXKeHHe Ha PpoHTe OOpPHOBI C
STHUM COIIMAJIbHBIM 3JIOM OCTaJIOCh 0Oe3 IepeMeH. B cBfA3M ¢ THM pUMCKas BCTpeYa HaMeTHJia
0oJiee CKPOMHBIE €I — CHHU3UTH KOJUUYECTBO TOJIOJAKOIIUX K 2015 T XOTA OBI 10 400 MJIH
YeJIOBeK.

C tex mop sTa npobsiema elfe 6osbie oboctpuiack. Kak orMedanoch B JIOKJIaJle TeHCEKa
OOH Kodwu A. Anana “IIpemorBpaliieHne BOWMH U OEICTBUU , CETOAHS IMPOKUTOYHBIN YPOBEHD
CBBIIIIE 1,5 MJIPJ, 4ejl. — MeHee Jiojlapa B JieHb, 830 MJIH CTPa/IaloT OT ToJiojia. 3a Mepuoj; 1960—
2000 IT. TPOU3BOJICTBO BCEX BUJIOB CETLCKOXO3SIUCTBEHHOU MPOYKIINU YBEJTMYUIOCH C 3,8 MJIP/I.
710 7,4 MupA. T. OJTHAKO KOJIMYECTBO IIPO/IOBOJILCTBUS, IPOU3BEJAEHHOTO B CPEIHEM Ha 1 UeJIOBEKa,
OCTaJIOCh HEU3MeHHbIM (1,23 T/deir). B Hacrosmee BpemMs B MUpe He[O€/laeT MOYTH IOJIOBHHA
HaceJIEHUs, a YeTBepTas JacTh rosoaaer. B crpanax 3anaguoii EBponbl, CeBepHOUI AMEPHUKH U B
Anonuw, r/ie HaubOJIbIIIEe PACIIPOCTPAHEHNE TTOJIYUIHJIa TIPEUMYIIIECTBEHHO XHMHUKO-TEXHOTEHHAS
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WHTeHCU(UKAIUS CEeJIbCKOTO X035IUCTBA U MPOKUBAET MeHee 20 % HaceJIeHUs 3eMHOTO IIapa, B
IepecueTe Ha KaXKJIOTO 4eJIOBEKA pacxojyeTcsi B 50 pa3 OOJbIIE pecypcoB IO CPaBHEHUIO C
Pa3BUBAIOIIMMUCA CTPAHAMHU U BbIOpPACHIBAETCS B OKPYKAIOIIYIO CPey OK0JIO 80 % Bcex BPeIHBIX
IIPOMBIIJIEHHBIX OTXO/I0B (fokiax komuccuu BO3), 4UTO cTaBUT Ha IpaHb SKOJIOTHYECKOH
KaTacTpodbl BCe UEeIOBEYECTBO.

CenbCKOE XO3SAHCTBO — YHUKAJIBHBIN BHJ YEeJ0BEUECKOU JeATeTbHOCTH, TJIABHOM IIEJIhIO
KOTOPOHM oOCTaBajicd POCT IIPOM3BOZCTBA €ro MpOAyKIWU. B Hacrosiiee Bpems HaOJIOmaeTcs
3aMe/IJIeHre POCTa YPOKaWHOCTH, COKpAIleHUs MaIllHU C 0,24 2a B 1950 T. 710 0,12 2a Ha YeJIOBEKa,
OTUETJINBO HAYMHAET ONIyIaTbcAd epUIUT U 3arpsA3HEHHEe BOJHBIX PeCypCOB, HU3MEHEHU
kiauMaTa. Kpome Toro, HaG0AaeTcsl yBeJIMUeHe 3aTpaT HEBOCIIOJHUMOM SHEPTUU HA eIUHUILY
pacTeHHeBOAUECKOH mpoayKnuu. OTMeueHo MajieHre MPOAYKTUBHOCTH 3epHOBBIX (1o Tilman et
al., 2002 [25]). C 1960 r. 110 2000 1I00aJIbHAS MPOYKTUBHOCTh 3€PHOBBIX BO3POC/Ia MPUMEPHO B
2,3 pasa B TOM YHCJIe U B pacueTe Ha 1 TeKTap, OJHAKO BKJIQJl B yBeJIWYEHUE YPOKaiHOCTU
3€PHOBBIX C 1960 IO 2000 T. YBEJIWYWJICA: BOABI B 2 pasa; a30THUCTBHIX yAOOpeHHIl B 10 pas;
docdhopHBIX ynoOpeHU B 7,5 pasd; HmecTUNHIOB B 6 pa3. dPpdeKTUBHOCTh BKJIA/A a30THCTHIX
yZIoOpeHUii B MOJIydeHHe YPOKas 3ePHOBBIX ¢ 1960 T. o 2000 T. YITAJIA B 4 paza. Habmonaercs
yCHUJIEHHE 3aBHUCHMOCTH BapHabeIbHOCTH BEJIMYHMHBI U KAuecTBA ypoXKas OT HEPETyJINPYeMBbIX
($hakTOpOB BHEITHEN CPEeIbI, 1011 KOTOPBIX 10 OCHOBHBIM 3€PHOBBIM KYJIBTypaM IIPEBBIIIAET 60 %.

B To ke BpeMmsi, moTepu yporKkas 00yC/IOBJIEHBI BPEIUTESIMHU CETbCKOXO3SMCTBEHHBIX BUJIOB
pacrenuil. /[yis1 3—4 THIC. UCHOIB3YEMBIX UEJIOBEKOM "KYJIBTYPHBIX' PACTEHUH HU3BECTHO OKOJIO
30 ThIC. BU/IOB ITIATOTEHOB: 25 THIC. TPUOKOBBIX 00JIe3HEN, 600 BBI3BIBAIOT YEPBU-HEMATO/IbI, O0sIee
200 — Oaktepum, 60see 300 — BUPYCH. Y pHCAa W MIIEHUIbI U3BECTHHI IO 100 BO30OyauTesen
OoJie3Hel, y KyKypy3bl — 60, y sTUMEHS U COpro — 1o 50. M3-3a HuX eme 710 cOopa yposkas
TepsATcsA 10—15 % 3epHA. Pa3nuHble mapasuThl, B TOM YHCJIE€ HACEKOMbIE, U COPHAKHU JOBOJSAT
00BeM peyOOPOUYHBIX IOTEPH YIKe 0 25—40 %. B Mupe n3-3a HaCEKOMBIX TepseTCs 14 % ypoKasd,
3a00JIeBaHUI pPACTeHUH, BHI3BAHHBIX YEepBAMH U rpubamu, — 12 %, COPHAKOB — 9 % u 10 %
YHUYTOKAIOTCSA IpbIdyHaMu. [IpeaybopodyHbie IOTEpH 3€PHOBBIX COCTABJISIOT 1800 MJIH T. A mocsie
ybOpKH B IpoIiecce TPAHCIIOPTUPOBKYU U XpaHEHHs THOHYT ele 5—25 % ypoxxas. U1 nosyuaercs,
YTO B Pa3BUTHIX CTPAHAX CyMMAapHble IOTEPU JOCTUTAIOT 40 %, B Pa3BUBAIOIINXCA, [0 BIIOJIHE
MOHATHBIM INPUYMHAM, OHU IPEBBIIIAIOT 50 % BO3MOKHOrO ypoxkas. IlepeunciieHHBIE BBIIIE
MIPUYHHBI IeJIAI0T 00BACHUMOU HAOII01aeMYIO B ITOCJIETHUE TO/IbI IMHAMUKY YMEHbIIIEHHS BKJIQ/Ia
PaCTUTEJIBHOH MPOAYKIUHU IO CPABHEHHUIO C JKUBOTHOU HA OJTHOTO YeJIOBEKA.

3. HexoTopble MpUYMHBI YMEHbBIIIEHUS MPOXYKTUBHOCTH PACTEHUEBOACTBA.

OpHa U3 TJIaBHBIX MPUYHUH YMEHbIIIEHUS MPOYKTUBHOCTA PACTEHUEBO/ICTBA — 3TO KOH(MJIUKT
MEZKAY TI0I0POUEM ITOYB U UX COXPAHHOCTHIO.

3a 100 TOC/JEeAHUX JIET DPO3UsS W JAPYTHE IIPOIECCHI, BHIZBIBAIOIIME JIETPAAIIUI0 ITOYBHI,
BBIBEJIU W3 IIOJIb30BaHUS 27 % (2 MJIpA. 2a) cesbcKOXo3siicTBeHHbIX yrojwil. Jlysi CIIIA, B
YaCTHOCTH, Iudpa MOTEPh U3-3a IPO3UH COCTABJIAET 120 MJIH 2a B Tofl, PpaHnuu — 5, a B ObIBIIIEM
CCCP — 152 MutH 2a, Wiy 2/3 BCeX IMaXOTHBIX 3eMeIb, HAXOUTCSA B 9PO3UHHO-OMIAaCHOM COCTOSTHUH.
B YkpaunHe KakJIpIi o] IOJIBEPTalOTCA 3PO3UU 200 ThIC. 2d. B TedyeHMe MOC/IEHUX 20 JIET
YeJI0OBEYECTBOM IOTEPSIHO CBHIIIE 15 % IJIOIOPOTHOTO TIOYBEHHOTO CJ10 [7].

[Ipomecc omycThIHUBAHUA OXBaTWI 19 % (OKOJIO 30 MJIH KM2) BCEU CYIIU IUIAHETHI U
pacmpocTpaHseTcss Ha HOBbIE TEPPUTOPUH CO CKOPOCTHIO 50 ThIC. KM2 B TOJI, IIPECTABJIAS MPSIMYIO
YIPO3y CeJIbCKOMY XO3SHCTBY II0 MEHbBINIEH Mepe 150 CTpaH. YYeHble IoJaraioT, 4to 87 %
€KEero/THOTO IMMPUPOCTA IyCThIHb 00YCJIOBJIEHO aHTPOIIOTEHHBIM JIaBJIEHUEM Ha MMPUPO/LY, U TOJIBKO
13 % — ecrectBeHHbIMH (pakTopamu. COBpeMEHHOE COCTOSHHE JeTrpajiallii II0YB, JIelKalllee B
OCHOBE YMEHBIIIEHUsI IMPOJYKTHBHOCTH PACTEHHUEBOJICTBA, JOKYMEHTHUPYETCSI HU3KHUM YPOBHEM
PACTUTEILHON MPOAYKIIUM B OOJIBIIMHCTBE PETHOHOB 3eMJIM [7], CHHKEHHBIM KOJIMYECTBOM
rymyca [7], a Tak:ke OOJIBIIIUM KOJIHUYECTBOM O0JIaCTEl, TMOJTHOCTHIO JIUIIEHHBIX PACTUTETLHOCTU
[4]. VHTEepecHO OTMETUTH, YTO PACIIOJIOKEHHE COBPEMEHHBIX IYCTHIHb JOCTATOYHO XOPOIIO
COBITQIA€T C I[EHTPaMH IIPOUCXOXKAEHUS CEJIbCKOXO3SIUCTBEHHBIX BHUJIOB JKUBOTHBIX U
pacrenuii [8].

JIpyroii NPWYUHON CHIIKEHUS TPOJIYKTUBHOCTA PAaCTEHHEBOJCTBA SIBJISETCA HCTOIIEHHE
TeHETHYECKOTO Pa3HOOOpa3us B pe3ysIbTaTe Cy;KEHHA KPyTa HUCIIOJIb3YEMbIX COPTOB B TJI00AJTBHOM
Maciitabe, BBITECHEHHUSA CTAapOJaBHUX COPTOB, HAKOIUIEHUS T€HETHYECKOTO Tpy3a. B MHPOBBIX
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reabaHKkax KyJIbTYPHBIX pacTeHUH cOOpaHbl MUJITHOHBI 00Pa3II0B, TOJIBKO 1 % U3 HUX UCCIIEI0BAaH
B OTHOIIIEHUH UX MOTEHI[UAIBHBIX CBOHCTB [9, 10]. HabsroaoTes 1Ba TUIMMYHBIX KOHQIUKTA B
COBPEMEHHBIX COPTaX: MEXKAY <«UYHCTOTOH» COPTOB W YAaCTOTOH CIIOHTAHHBIX MYTaIlHOHHBIX
COOBITHI, YAaCTOTOU PEKOMOUHAIMH — CKOPOCTBIO «BBIPOMKIEHHUS» COPTAa; MENKAY BEJTHYUHOU
YPO:KalfHOCTU U YCTOMYMBOCTBIO K €CTECTBEHHBIM CPEIOBBIM H3MEHEHUM.

BripaskeHue “3esieHass peBOJIIOIUSA YIIOTPeOWT BriepBble B 1968 r. nupekTop Arentcrsa CIIA
[0 MeX/IyHapoJHOMY pa3BuTHIO B. I'ayz, mpITasch oxapaKTepu30BaTh IPOPBIB, IOCTUTHYTHIN B
MIPOU3BOJCTBE IPOJOBOJIBCTBUA HA IUJIAHETE 3a CYET IIUPOKOTO PACHPOCTPAHEHUS HOBBIX
BBICOKOIIPOAYKTUBHBIX 1 HU3KOPOCJIBIX COPTOB IIIIEHUIIBI ¥ PHCA B CTpaHaX A3UH, CTPAZaBIINX OT
HEXBAaTKU IPOAOBOILCTBUA. OHA 03HAMeHOBasia coO0M HAYas0 HOBOUM 3PbI Pa3BUTHUS CEJTHCKOTO
XO3AHCTBA HA IUJIAHETE, 5PbI, B KOTOPYIO CEJIbCKOXO3ANCTBEHHASA HayKa CMOTJIA IPEJIOKUTD P
YCOBEPIIIEHCTBOBAHHBIX TEXHOJIOTUM B COOTBETCTBUU CO clHenudUUYEeCKUMU YCIOBUIMU,
XapakTEPHBIMU I (GepMepCKUX XO3fAMCTB B DPA3BUBAIIMXCA CTpaHaxX. IJTO MOTPe6OBasIO
BHECEHHH OOJIBIINX /103 MUHEPAIBHBIX YAOOpPEHUH U MEeJIMOPAHTOB, WCIIOJIB30BAaHUU IIOJIHOTO
Habopa MMeCcTUIU/IOB U CPEZICTB MEXaHU3AIIUH, B Pe3yJIbTaTe MPOU30IIIeI SKCIIOHEHIIMATBHBIN POCT
3aTpaT UCYEPIIAeMbIX PECYPCOB Ha KaXKAYI0 JIOIOJHHUTEJIBHYIO €IMHUILy ypoXKas, B TOM YIHCJIE
MUIIEBYIO KAJIOPHIO. ATO OBLIO JIOCTUTHYTO 0JyIaro/iapsi IEpPEeHoCy B CO3/1aBaeMble COPTA IIeJIEBBIX
T€HOB, YTOOBI YBEJIUYUTH IIPOYHOCTD CTEDIIA IIyTEM €r0 YKOPOYEeHUs, JOOUTHCS HEUTPAIHHOCTH K
CBETOBOMY IIEPUOJIy JAJisl PACIIUPEHHs apeajia Bo3AeabIBaHUA U 3POEKTUBHON yTHUIH3AIUU
MHUHEPAJIIbHBIX BEIEeCTB, OCOOEHHO a30THBIX yaoOpeHui. Pabora, Hauartas H. Bopiayrom
(HobGeneBckoro Jiaypeara 3a 3TH paboOThl) U ero KouieraMu B Mekcuke B 1944 T.,
MIPOZIEMOHCTPUPOBAJIA UCKJIIOUUTEIHHO BBICOKYIO 3P (PEKTHBHOCTD I[€JIEHATIPABIEHHON CEIEKITUN
110 CO3JJaHUIO0 BBICOKOYPOXKANHBIX COPTOB CEJIbCKOX03AMCTBEHHBIX PACTEHUU. YoKe K KOHITY 1960-X
TOJIOB IIMPOKOE PACIPOCTPAHEHNE HOBBIX COPTOB IIIIEHUIIbI U PHCA ITO3BOJIMJIO MHOTUM CTPaHAM
mupa (Mekcuke, Uaauu, [Takucrany, Typuwuu, banriagemnr, @wiunnuHaMm u ap.) B 2—3 U 6osiee
pa3 yBeJMYUTh YPOKAWHOCTh 3THUX Ba)KHEHUIIUX KyJabTyp. OfHAKO BCKOpe OOHApYXWJINCh U
HEraTHUBHbIE CTOPOHBI "3€JIEHON peBoONUH’. 3aMeHa TeHETHYECKH PA3HOOOPA3HBIX MECTHBIX
COPTOB HOBBIMHU BBICOKOYPOKaWHBIMH COPTaMH U THOPHUZAMHU C BBHICOKOU CTEIEHBIO S/IEPHOU U
[[UTOIUIA3MATUIECKON OJTHOPOJHOCTH 3HAYHUTEIBHO YCWINIA OWOJIOTHYECKYIO YA3BUMOCTD
arpoIeH030B, 4YTO ObUI0O Heu30eKHBIM pPe3yJbTaTOM O0eZHEHUs BHUAOBOTO COCTaBa U
reHeTUYecKoro pasHoobpasusa arposkocucreM [11]. MaccoBoMmy pacnpoCTPaHEHHUIO BpEeIHBIX
BHU/IOB, KaK IIPABWJIO; CIOCOOCTBOBAJIM ¥ BBICOKHE J03bI Aa30THBIX YyOOpEHUWI, OpOIIEHUE,
3aryIieHre MOCeBOB, Iepexo/] K MOHOKYJIbTYPE, MUHUMAJIbHBIM U HYJIEBBIM CHUCTEMaM 00pabOTKU
MIOYBHI U T.J. Biaroziaps, B 4aCTHOCTH, CEJIEKITMOHHON paboTe, ApeBHEe MPUPOJHOE Pa3HOOOpasye
MECTHBIX BHJ/IOB 3aMEHEHO HbIHE HEeOOJIBIIIMM YHCJIOM CIIEIIHAJIbHO BBIBEJIEHHBIX M IOUYTH
HACWIHHO BHEJIPSEMBIX COPTOB, BBIPAIIIMBAEMBIX Ha OOIMIUPHENIITUX ITPOCTPAHCTBAX. 96 % yposKas
ropoxa B CIIIA mosiyyaercs Bcero OoT ABYX €ro pa3HOBHIHOCTEU, a 71 % ypoxkas KyKypy3bl — OT
IIIECTH €€ COPTOB. VICIIOIb3YIOT BeJIMKOJIENHbIE 110 IPOAYKTUBHOCTU COPTA, HO OHU, K COXKAJIEHUIO,
CTAHOBATCA Bce 0oJiee MOABEPKEHHBIMU Pa3IMUHBIM 3a00JIeBaHUAM, TaKUM, K INpUMepPy, Kak
kaprodespbHasg THWIb. PacTeHUs NPUXOAUTCA YCUJIEHHO “JIEYUTH MEeCTULIHUIAMU U IPOUYUMU
OTMAaCHBIMHU JIJIsI OKPYKaIollled cpeslbl U caMOro 4esjoBeKa cpezacTBamMu. Bosiee Toro, cepbe3HOMU
po06JieMON CTAaHOBUTCA CYKEHHE pPa3HOooOpasus HCTOYHUKOB IHUTAHUA U1 4YesJOBeKa: U3
OTPOMHOT'0 pa3HO00Opa3us pacTeHU, KOPMUBIINX YeJI0BeKa 10 ThICAY JIeT Ha3a/l, CETO/IHS OCHOBY
nutanus (85 %) cocraBiisieT BCEro MATh BUZOB PACTEHH.

310pOoBbe JeJIoBeKa OIIpeJIeJIsIETCS, B OCHOBHOM, HaCJIEJICTBEHHOU
IIPE/IPACIIOIOKEHHOCThIO  (T€HEeTHKOW) W TMUTaHueM. Bo Bce BpeMeHa CO37[aHHe
IIPOJOBOJIBCTBEHHOM 0a3bl OBLIO 3aJIOTOM U OCHOBOM ITPOIBETAHUSA JIFOOOTO TOCy/IapCTBA.
I[losTomy JI000€ TOCYyZApCTBO 3aWHTEPECOBAHO B IPOEKTax MPOPUIAKTHKH U
037IOPOBUTEJIBHBIX MPOTPaMMaXx, YJIyUYIIEHUU CTPYKTYpPbhI ITUTAaHUs, MOBBIIIEHUN Ka4eCcTBa
JKU3HU, CHIDKEHUHN 3a00JIeBA€MOCTU M CMEPTHOCTU. Bbruopa3HooOpasue, T.e. MaKCHMaJIbHOE
pasHooOpasue mnwHIu, obecneynBaeT pasHOOpaswe XHUMHUYECKOTO COCTaBa ITUTAHUSA
(pusmnosornUecKuM MOTPEOHOCTSM YeJIOBEKA B IMUIIEBBIX BeIecTBax (OKOJI0 600 HAaUMEHOBAaHUM).
[ToTpebsisiemas muIna JOJKHA COZAEP:KaTh OEJIKM, KUPHI, YIVIEBOABI, BUTAMHHBI, MUHEPAIbHBIE
COJIH, BOJLY, KJIETYATKY, (PePMEHTHI, BKYCOBBIE U SKCTPAKTUBHBIE BEI[ECTBA, MUHOPHbIE KOMIIOHEHTHI
- OuoduiaBOHOWABI, WHJOJIBI, AHTOIMAHUJBI, W30(IABOHBI U MHOTHE Jpyrue. B ciydae
HEZIOCTAaTOYHOCTH XOTSI OBl OJTHOTO M3 3THX KOMIIOHEHTOB, BO3MOXKHBI Cepbe3Hble HapYIIEHUS
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3710pOBbs. VI, UTOOBI 3TOTO HE CIIYYHUIIOCH, CYTOYHBIH PAIlMOH YeIOBEKA JI0JIKEH BKJIIOYATh IIPUMEPHO
32 HaUMEHOBAHMU PA3IMYHBIX MTUIIEBBIX IPOAYKTOB [12, 13].

OnTtumasnbHOE COOTHOIIEHHE MOCTYHAIONIUX B OPTaHM3M IUIIEBBIX BEIIECTB CIOCOOCTBYET
COXpaHEHHIO 3/10pOBbs U Jlosrosietus. Ho, K coxasieHuIo, /1yisl OOJIBIIMHCTBA HaceJaeHUus 3eMIn
XapakTepeH AedUIUT CcJIeAyIOIMINX IHINEBBIX BEIIECTB: IIOJHOIEHHBIX (JKUBOTHBIX) OEJIKOB;
MIOJIMHEHACBIIIEHHBIX KUPHBIX KUCI0T; BUTaMuHOB C, B1 B,, E, (osmmeBoil KucaoThl, peTUHOIIA,
p-KapoTHHa U JPYIuX; MaKpo- U MUKpoaaeMeHTOB: Ca, Fe, Zn, F, Se, I u pyrux; nuieBbIX BOJIOKOH.
Hedunur motpebseHus Oenka JuiA OOJIBITMHCTBA HACCEJIEHUS COCTaBJsET B CpeqHEM 20 %,
coZieprkaHue OOJIBIIIMHCTBA BUTAMUHOB W MHUKPO3JIEMEHTOB Ha 15—55 % MEHBIIIE PaCUYETHBIX
BEJIMYUH MTOTPEOHOCTH B HUX, a ITUIIEBBIX BOJIOKOH — Ha 30 % Hinke. HapyiieHue MuineBoro craryca
HEMHUHYEMO BeZIeT K YXYAIIEHUIO 37I0POBbs M KaK CJIeACTBUE — K Pa3BUTHUIO 3a0osieBaHui. Ecim
IIPUHATH Bce HacesieHue Poccutickoit ®@eneparuu 3a 100 %, 3M0POBBIX OKXKETCS TOJIBKO 20 %,
JIIOZIEN B COCTOSTHUM MaslaflaiTaliuu (C MOHKEeHHOU a/IallTAlliOHHON PEe3UCTEHTHOCTHIO) — 40 %, a
B COCTOSIHUU ITPE00sIe3HU U O0JIE3HH — 110 20 % COOTBETCTBEHHO [14].

Cpenu HanboJIee pacpoCTPAHEHHBIX AJTIMEHTAPHO 3aBUCUMBIX 3a00JIEBAHUHI MOKHO BBIIEJIUTH
TaKHe: aTepoCKJIep03; TUIEPTOHHYEcKas O00JIe3Hb;, TUIEPJIUNUAEMUS; OXXUPEHUE; CaXapHBIH
ZabeT; 0CTeonopo3; MofArpa; HEKOTOPhIE 3JI0KaYeCTBEeHHbIE HOBOOOPA30BaHMUS.

AHanmu3 cUTyanuu, CJI0KUBIIIEHCS 32 MOCJIeTHUE TObI B arPOIPOMBIIIIJIEHHOM KOMILIEKCE
Poccum, ykasplBaeT Ha CHIDKEHHE IMPOKUBAIOIIUTO HACEJIEHUs W TaJIeHUsA MMPOU3BOJICTBA BCEX
BH/IOB CEJIbCKOXO3ANCTBEHHOW MPOAYKIUKU Oosiee ueM B 1,5 pasa. IIpu coxpaHHBIIUXCS OOIUX
o0beMax MPUPOAHBIX U TPYZIOBBIX PECYPCOB KPU3KC BHI3BAI PE3KOE YXYy/IIIEHUE HUCIIOJIb30BAHUS
IMAaXOTHBIX 3eMeJIb, CHUJKEHUE MMPOAYKTUBHOCTH arpO3KOCHCTEM, U3 000pOTa BBIBEJIEHO Oosee 30
MJTH Ta BBICOKOITPOAYKTHUBHBIX arpoIleH030B [9, 10].

Mepbl, NOPUHHUMABIIHECA [0 CHX TMOp JJIA CTa0WJIN3aIlui T[IOJIOXKEHUs, OKA3INCh
HEZIOCTAaTOYHBIMH Ha PBIHKE CEeJIbCKOXO3AHCTBEHHOU NPOAYKIUHU. M HMMIIOPT MPOIOBOJILCTBUSA
MIPEBBICIJI BCE Pa3yMHbIe IIpe/iesibl U OCTaBUJI IO/, BOIIPOC ITPO/IOBOJILCTBEHHYI0 O€30I1aCTHOCTb.

Vcxo/ig U3 3HAYUMOCTH OIITUMU3AINHU CTPYKTYPhI IUTAHUSA /IJIS 3/I0POBbs HAIlUU, PA3BUTUA U
0e30macHOCTH CTpaHbI, pa3pabOTaHbl TPUOPUTETHOE HAIpPaBJIEHUE JJIS YIIYUIIEHUs MUTAHUSA
HacesteHuss Poccum: sukBupanusa JeduIuTa IMOJHOIEHHOrO Oeska; JIMKBHAAUUS JedUIUTa
MUKPOHYTPUEHTOB; CO3/JaHNE YCJIOBUU JIJIS1 ONTUMAJIBHOTO (PU3UUECKOT0 U YMCTBEHHOTO Pa3BUTHUA
Jereill; obecrieueHre 0e30IaCHOCTH OTEYECTBEHHBIX U MMIIOPTHBIX IUIIEBBIX IPOAYKTOB;
TIOBBIIIIEHVIE YPOBHS 3HAHUI HACEJIEHHS B BOIIPOCAX 3/I0POBOTO ITUTAHUS.

Hay4yHO# OCHOBOM COBPEMEHHOU CTpAaTErwyl IMPOW3BOZCTBA ITHUIIU CIIYKUT H3BICKAHHE HOBBIX
pecypcoB, 00€eCIIeYNBAOIIUX ONITUMAIBHOE JIJIsI OPTaHU3Ma YeJI0BeKa COOTHOIIIEHUE €€ XUMHIYECKIX
KOMIIOHEHTOB. PelieHrie 5T0# Tpo6JIEMBI B IIEPBYIO OUEPE/Ib COCTOUT B MIOUCKE HOBBIX UCTOUHUKOB
Oeslka ¥ BUTAMHUHOB, C YYETOM BSKOJIOTUYECKOW Oe30MacHOCTH M HeOOXOJMMOCTH YMEHBIIEHUS
BKJIaJIa B TIPOIIECC UX IOJyYeHUs HEBOCCTAHOBHMBIX IMPUPOJHBIX pecypcoB. OIHUM H3 TaKHX
HaIpaBJIEHUH ABJISIETCA YCKOPEHHOE PA3BUTHE AKBAKYJIBTYP.

XoTd II0MAAb CYIIU B/IBOE MeHbIIIe, UeM IJIONIA/lb, 3aHUMaeMas OKeaHaMU, ee SKOCUCTEMbI
UMEIOT TO/IOBYI0 IEPBUYHYIO IPOJYKIIUIO yrjeposa 06oJiee yeM BJIBO€ IIPEBBIMIAIIIYI0 TAKOBYIO
Muposoro OkeaHa (52,8 mMipz. TOHH U 24,8 MJIPZ. TOHH COOTBETCTBEHHO). I[Io OoTHOCUTEIBbHOU
MIPOAYKTUBHOCTU Ha3eMHbIE 5KOCUCTEMBI B 7 Pa3 MPEBBIIIAIOT IPOIYKTUBHOCTh 3KOCHCTEM OKeaHa.
W3 3TOrO, B 4aCTHOCTH, CJIEAyeT, YTO HaJEeXJbl HA TO, UTO IIOJTHOE OCBOEHHE OMOJIOTHYeCKUX
pecypcoB OKeaHa II03BOJIUT YeJIOBEUECTBY PEIIUTh MPOJOBOJIBCTBEHHYIO MHpPO0JeMy, He O4YeHb
obocHoBaHbI. [1o-BUAMMOMY, BO3MOKHOCTH B 3TOH 00JIaCTH HEBEJIUKH — YXKe ceiduac ypOBEHb
SKCIUTyaTallid MHOTHUX TOIMYJISIIUN PBIO, KUTOOOPA3HBIX, JIACTOHOTHX OJIM30K K KPUTUUECKOMY,
JUTsI MHOTHX TIPOMBICJIOBBIX OECTIO3BOHOYHBIX — MOJUTIOCKOB, PAKOOOPA3HBIX U APYTHX, B CBA3U CO
3HAYUTEBHBIM I13JIEHUEM WX YUCJIEHHOCTH B MPHUPOJHBIX IMOIMYJISIHUAX, CTAIO0 SKOHOMHYECKH
BBITO/THBIM Pa3BeJleHHE UX Ha CIEeNNaTU3UPOBAHHBIX MOPCKUX (hepMax, pa3BUTHE aKBAKYTHTYPHI.
[IpyMepHO TaKOBO K€ U TIOJIO’KEHHE CO CheIOOHBIMU BOJIOPOCIISIMH, TAKMMH KaK JIAMHHAPHUS
(Mmopckas kamycra) U QyKyc, a TakKe BOAOPOCJSAMU, UCIIOJIb3YEMBIMU B IIPOMBIILIEHHOCTH JIJIA
MOJIyYyeHHUsl arap-arapa M MHOTHX JPYTUX I[eHHEHIINX BelecTB. lcmosp30BaHHE pecypcoB
Muposoro OkeaHa yCJIOXKHEHO €Ille U MeXTIoCy/[apCTBEHHON KOHKYPEHIIHEH 3a ero pecypchl, 3a
IIPaBO MCIOJIb30BAHUA MOPCKHX PBIOHBIX PECYPCOB M MOPEMPOAYKTOB. DTO IPOSABJISAETCA B
aKTUBHOM pa3BUTHUU J00ObIBatomero ¢Jora, yBEJIWYEHHU JOOBIYM MOPCKOM pBIOBI 32 CUeT
IIPOMBICJIOBBIX T€JIATHYECKUX PbI0: MUHTAU, CTaBpHU/IA, CApANHENIA, CAPAUHBI, aHYO0yChl. VX /10714
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B MUPOBOM BBLUIOBE DBIOBI cOCTaBysAeT Oojiee 25 %, OAHAKO CTOUMOCTh — 6 % OT CTOMMOCTH
MHPOBOTO YJIOBa. 3amachl 3TUX PBIO B HAcCTOsIIee HeAOUCHoab3yioTesa. Okoso 80 % cTOMMOCTH
MHPOBOTO YJIOBA NPUXOAUTCS Ha 13 CaMBIX I[€HHBIX BHJIOB PBIO U OECIIO3BOHOYHBIX, OOJIBIIAS
YacTh KOTOPBIX HAXOJUTCA IO/ YPE3MEPHBIM JlaBjJieHHeM IpoMbicaa. OYeBHUIHO, YTO STO
COIIPOBOK/IA€TCSI YMEHbBIIIEHHEM ITPOMBICJIOBBIX 3amacoB pbIO. IIpuMepHO 52 % IIPOMBICIOBBIX
BH/IOB PHIO IOJIBEPTAIOTCA UPE3MEPHOMY JIOBY, 16 % — IepeaBIUBAIOTCA, 7 % — HAXOJAATCS IO/
YTPO30H MCUe3HOBEHU 13-3a PE3KOT0 COKpallleHUs MomyAnuil. Bee aTo, ecTecTBEHHO, IPUBOIUT
K TOBBIIIEHUIO CIIPOCA U IIeH Ha PHIOHYI0 MPOAYKIIUI0O U MOPENPOAYKTHL. B 00I11eM, K OCHOBHBIM
dakTopam, TpENATCTBYIONUM YCTOMUNBOMY IIPOMBICTy B MUPOBOM OKeaHe, OTHOCATCS TaKHUe KaK
HCIIOJIb30BaHNE M30BITOYHOTO IPOMBICJIOBOTO VCHJIMS, BBI3BIBAIOIIETO YMEHbBIIEHUE MHOTHUX
PBIOHBIX 3aI1aCOB U HE IO3BOJIAIONIET0 OCYIIECTBIIATh 3(PHEKTUBHOE U YCTOMYINBOE PHIOOJIOBCTBO B
JIOJITOCDOYHOH TIepPCIEKTHBe; BBIODOC B MOpe IPHJIOBA M OTXOJOB OT pbIOOIIEepepaboTKy;
Jlerpajialiis OKPYKaIolel cpezipl, B TOM YKCJIe BOJHOMN, B IPUOPEKHBIX 30HaX. K BbhIpakeHHBIM
TEHZIEHIIUAM Pa3BUTHS MUPOBOTO PHIOHOTO X035 UCTBA MOKHO OTHECTH (DOPCUPOBAHHOE IPUHATHE
HOBBIX MEX/IyHAPOJHO-IIPABOBBIX JOKYMEHTOB, HWMEIOIIUX 00A3aTeNbHBIA JUO0 CTPOro
pPEKOMeH/IaTeIbHBIN XapaKTep /IS BCEX TOCY/IapCTB, OCYIIECTBJIAIOIIUX MTPOMBICENI KaK B CBOEH
200-MWJIBHOU 30HE, TAK U B OTKPBITHIX paiioHax MupoBoro okeana. llesb — co3zjaHue e€IUHBIX,
00s3aTeJIbHBIX JUIsI BCEX TOCYAApCTB IPUHIWIIOB U HOPM, IMPUMEHEHHE KOTOPBIX JOJDKHO
CO371aBaTh HAJJIEKAIIME YCIIOBUA /I yCTOMYUBOTO Pa3BUTHSA PHIOHOTO X03511icTBa. OUeBUIHO, YTO
B O9THX YCJIOBUAX HAOIIOAAETCS OPHWEHTAIMs Pa3BUTHIX CTPAaH HA YCKOPEHHOE Pa3BUTHE
aKBaKyJIBTYPHI KaK B IIPECHOBOIHBIX BOJI0EMAX, TAK U B MOPCKOU cpejie. TO BayKHEUIIIee U BEChMa
IIePCIIEKTUBHOE HAIpPAaBJIe€HHE ITO3BOJIUT JE€UCTBUTEJIBHO CO3/IaTh YCTOWUYHBOE IOCTYIJIEHUE
PBIOHOM MPOAYKITUH U MOPEITPOAYKTOB KaK HAa HAIIMOHAJIBHBIHN, TAK M HA MUPOBOU PBIHOK.

PaszBuBaroryecs cTpaHbl U CTPAHBI C IEPEXOJHON SKOHOMHUKOM CTPEMATCSA BIIEPBYIO OUEpE/b
K IIPO/IOBOJIBCTBEHHOUN He3aBHcHUMOCTH. OHM XOTAT MPOU3BOJUTH IUIIY CaMU, a He 3aBUCETH OT
JIPYTUX CTpaH, 00 MPOJOBOJIbCTBUE — 3TO, MOXKAIYH, caMOe I'PO3HOE /I0 CUX IOP MOJUTHYECKoe
Opy:Kue U OpyKUe JlaBJeHUs B coBpeMeHHOM Mmupe (mpumep - Poccus, koropasg BBO3UT 0
40 TIPOIEHTOB IPOAOBOJILCTBUA). UTOOBI YABOUTH IIPOMU3BOJACTBO IPOJIOBOJIBCTBUA U CHATH
3aBUCHMOCTb, HEOOXOAMMBI HOBBIE TEXHOJIOTHH, IIEPEXOJ OT SKCTEHCUBHOTO Pa3BUTHUS
arposKOCHCTEM K UHTEHCUBHOMY.

4. IKOJIOTHYECKAA WIH JaHAIIAQTHAA TeHOMHKa — O0beJIUHEHHE T€HOMHOIO
CKaHUPOBaHUA Y TeOMH(OPMAITNOHHBIX TEXHOJIOTHH.

JKoyiorTuUecKkas WM JaHmadgTHas TeHOMHKa — QopMupymomascs o00sacTh, KOTopas
COoeIMHsIeT MHOTO THUIIOB JAHHBIX, COOPAHHBIX M3 Pa3HBIX HCTOYHHUKOB, METEOPOJIOTHYECKOM
WH@OPMAITUH U T€OJIOTUYECKUX KapT. OTH MHOTOMEPHBIE JaHHbIe HACJauBaIOTCS JAPYT Ha JPyTa,
YTO IO3BOJIET MPOBOAUTH KOMILIEKCHBIE HCCIeAoBaHUs. ['eHeTHUecKue JaHHbIe MOTYT OBITh
TaK)Ke BKJIIOUEHBI KaK OT/AEJIbHBIN CJIOM, KOTOPBIM MOMKET HCIIOJIb30BAThCA I TOHUMAaHUSA
MEXaHU3MOB pacIipe/ieJieHUs] HEUTPaJbHbIX T€eHETUUYECKHNX M3MEHEHUH W TeHHBIX ITOTOKOB [20].
CpaBHeHUsA Mexay reorpadUYecKUMU paclpe/ieIeHUAMU HeWTPaJIbHBIX ajUlesiell U ajieseu,
MPEATIOOKUTEIFHO BOBJIEKAEMBIX B JIOKAIBHYIO aJallTalldI0, MOKET HWCIOJIb30BAThCA JIJIA
BBIABJIEHUA (DAaKTOPOB U HAIPaBJIEHUH /IEHCTBUA eCTECTBEHHOTO 0TOOpA.

Jl)xyer u np. [19] HemaBHO paspaboTaii METOMIOJIOTHIO sl ucnosib3doBaHus GIS B messax
cpaBHeHUs reorpapUUecKuX U reHeTHYECKUX JIAHHBIX B IEJISIX BBISABJIEHUS CBSI3€H pacipezesieHus
ajtesier co creruuIecKUMU SKOJIOTHYEeCKUMHU (dakTopaMu. B To BpeMs Kak Takue pa3paboTKu
SIBJISTIOTCSA CyIIIECTBEHHBIM IIIarOM BITepe/l, HEOOXOAUM BCECTOPOHHUI aHAJIU3 U Pa3BUTHE METO/IOB
ydyeTa  IIPOCTPAHCTBEHHOTO  pacIipe/ieJIeHUs  aJuleJled  OTHOCHUTEJBHO  paclpeiesieHUs
SKOJIOTMYECKOTO Pas3sHooOpasusa U OapbepoB K PpacCIpPOCTPAaHEHUIO TeHHOTO IOTOKAa. BoJibiiue
HaJIEXK/IbI CBA3BIBAIOTCSA C TEM, UTO MHOTOMepHas reorpadguueckas nHGoOpMaIusa, 00beJUHEHHAS C
MOMYJIAIUOHHO-TEHETUUECKUMH  MOJIEJIAIMU, MOKET o0ecreuuth 0Oosiee  0OOCHOBAHHBIE
HCCJIEJIOBAHUS €CTECTBEHHOTO 0TOOpa Ha JaHAmadTHOM YpoBHe. Jlajiee, moJieBble UCCIeI0BAHU
JUisi ‘000CHOBaHMSA IPABAUBOCTH THIIOTE3bI, TAK K€ KAaK IIPeBApUTEILHOE OIpeAeeHue HX
YCJIOBUH OYE€HBb BaYKHBI JIJIs1 JTIOOBIX JIAHAIIA(GTHBIX UCCIEIOBAHUIN U TAKHUE YCIOBUSA JOJIKHBI OBIThH
TIIATETHPHO PACCMOTPEHBI MPEK/IE, YEM TOIYJIAIAN OTOUPAIOTCS JJIsI aHATH3A.

HenaBHue vcceoBaHUsA 10 TMOMYJISSIIHOHHON TeHETHKE YesI0BeKa MTO3BOJISIOT OIEHUTD, YTO
MOJKHO OOHApy»KUTh B pe3yJbTaTe JaHAMA(MTHOU 3BOJIIOIMOHHON reHOMUKH. Koom u ap. [17]
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HCC/IeIOBAN  TJIOOAJIbHBIE YACTOTHl ajUlejiel B MHOTOYHC/IEHHBIX TOMYJIAIUAX 0 COTHAM
ThICTYaM MOHOHYKJIEOTHUHBIX MTOJTUMOPGU3MOB, YTOOBI HCKAaTh MUIIIEHH 0TOOpa. B mesiom, oueHp
HEMHOTO TeHOB B FeHOMe YeJIOBeKa MMeJH CyIIeCTBEHHbIE OTJIMYMSA II0 YacTOTaM ajiiesiel cpeau
MOMyJIANMI. DTO MOXKET CBUETEHCTBOBATh O TOM, UTO OTOOp /eHCTBYeT TOJIBKO Ha HEMHOTHE
JIOKyChl. AJIPTEDHATUBHO, JIOKQJIBHBI OTOOp MOKeT HMeTh Oojiee MmUpoKkHe 3DGEKTH U
aZjanTUBHbIE (PEHOTUNINYECKHE H3MEHEHUs MOTYT JIOCTUTAaThCSA 4yepe3 HeOOJIbIINEe W3MeHEHUS
aJIJIeJIbHBIX YaCTOT BO MHOTHX JIOKYCAX.

5. IIpumepsl wuCHOJIb30BaHUSA JAHAMA(PTHON TE€HOMHKH B WCCIETOBAHUIX
CeJIbCKOXO03AMCTBEHHBIX BU/IOB }KUBOTHBIX.

B mocnemHue roapl TOJMyYeH Psifi JAHHBIX C HCIIOJIH30BAHUEM METOMOB JIAHAIIA(DTHOU
TeHOMHKH, I[IOBOJIUBIIME  TIIOJYYUTh HOBYIO  HMHQPOpPMAIUMI0 O  IyTAX  pacceyieHus
CeJIbCKOXO3SMCTBEHHBIX  BHJIOB  JKUBOTHBIX, IIO3BOJIIOIIMX  HCCJIEOBATh  CBSA3b  MEXAY
0COOEHHOCTSIMU T€HETUYECKOU CTPYKTYP IOPOJl M BHYTPHUIIOPOAHBIX TPYHI U OCOOEHHOCTSIMU
9KOJIOTO-TeorpadUIecKNX PETrHOHOB UX paccesieHus. Tak, BBINOJIHEH CPAaBHUTEJIBHBIM AHAIN3
reorpaUYecKOTO0  paclpesieyieHusl aJUIeJbHBIX BAapUAHTOB IO 26  MOHOHYKJIEOTH/IHBIX
nosmMopodusmoB (Single Nucleotide Polimorphisms — SNP), jiokajim30BaHHBIM B CTPYKTYPHBIX
reHax, y 16 mopoz ko3 Uranuu, Asbanuu u I'perun. B koHEYHOM HUTOTE CyMMapHO T€HOTUIIHPOBAHO
U TPOAaHAU3UPOBAHO 12896 TeHOTHUNOB y 496 ocobelt [22]. CTaTHCTUUECKUN aHAIN3 TTO3BOJIFI
BBISIBUTH CYIIIECTBEHHYIO KOPPEJIAIUI0 MEXKAY TeHETHUEeCKUMHU JTUCTAHIUSAMU, PACCUUTAHHBIMU HA
OCHOBAaHUU paCIpe/ie/IeHUsl aJUIeJIbHBIX BapHAHTOB U reorpapUyecKUMHU PACCTOSTHUSAMHU MEXKITY
HICCJIEZIOBAHHBIMU TPYTIIIAMHU KMBOTHBIX PA3HBIX OPO7]. KpoMe TOTO, KJIaCcTEPHBIN aHAIN3 TTOKa3aJl,
YTO TOPOABI TI0 TEHETHYECKOW CTPYKType CIPYIIIHUPOBAHBI COIVIACHO TreorpaduyecKoMy
MIPOUCXOK/IEHUIO, 32 HCKJIIOUEHUEM I'PEYECKOU MOPOABI CKOIEIOC. ABTOPBI NMPUXOJAT K BBIBOIY O
TOM, YTO HCTOpUS TreorpaduUecKux IepeMEIIEHN >KUBOTHBIX Wrpajia OCHOBHYIO DpOJIb B
(bopMUPOBaHNH COBPEMEHHOU T'eHETUYECKOU CTPYKTYpbl HOpOJ. [IBIDKYyIeecs HA 3amaji MOTOKU
JKMBOTHBIX II0 TpUOpexkHOMYy Mapuipyry B Hrammio depe3 I'penuio, BO3MOXKHO, HpPHUBET K
(opMHUPOBAHUIO TTOTOKY F€HOB HCCJIEIOBAHHBIX MOPOJ KO3 BIOIb CeBepHOro Cpenu3eMHOMOPBS.
ITo pagy JJHK wMmapkepoB OOHapy»KHMBaeTCsl CTAaTHCTHYECKH JOCTOBEPHAS KOPPEJANUS MEXKIY
pacrpezieyieHUeM aUleJiell psA/la  MOJIEKYJIAPHO-TEHETHYECKUX MAapKEPOB M U3MEHYHBOCTHIO
HEKOTOPBIX HKOJIOTHUECKUX II0KA3aTeIeH YCIIOBUN pa3BeIeH s KO3 U OBell (puc. 3).

Puc. 3. Pe3ysibTaThl UCC/I€I0BAHUS IPOCTPAHCTBEHHOTO PACIIPEIe/IEHHS TEHOTHUIIOB Y OBEI]
(>kenTHIM) ¥ KO3 (KpacHBIM) 1O 30 MuUKpocareyiutam, 100 AFLPs 1 30 SNP, B cBsa3u ¢
M3MEHYUBOCTBHIO OKOJIO 100 CPEZIOBBIX IepeMeHHbIX. HanboJibIas cBA3b BhISIBIEHA MEXKY PAAOM
MapKepOB CO CPEZOBBIMHU ITEPEMEHHBIMH, CBI3aHHBIMU C aJjallTalluel K BJIAYKHOU CpeJie
(B wacTHOCTH, KO3 DUITMEHT BapHAIIMH KOJIUYECTBA 0CA/IKOB, KOJTMYECTBO J0K/IJIMBBIX THEH,
OTHOCHUTEJIbHAs BJIa’KHOCTh, COJTHEYHAS OCBEII[EHHOCTDh U CPEHUE MPEe/IeITbl CE30HHBIX
TeMIepaTyp, UuTupyercs 1o [19], [TpoekT DKoOHOTEH)
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Bo BpemeHa OBICTPBIX IVIOOQJIBHBIX U HENPEABUIAEHHBIX 5KOJOTUUECKUX H3MEHEHUH
HeOOXOAMMO pa3BUTHE KU3HECIIOCOOHON TOJIUTUKU COXPAaHEHUs TeHEeTHUUEeCKHX PpecypcoB
CeJIbCKOXO3SIUCTBEHHBIX BUJIOB JKHUBOTHBIX, OCHOBAaHHOH Ha IJIOOAJBHOM UX aHaIu3e.
BosIbIIIMHCTBO MECTHBIX IOPOJ, aZJaAITUPOBAHBI K OCOOEHHOCTAM CpPeJbl OOUTAHUS U JIOKAJIHHBIM
YCJIOBUAM IPOU3BO/ICTBEHHOHN CHUCTEMBI, OJTHAKO OHU OBICTPO HCUE3al0T. B TO ke BpeMs, UMEHHO
OHU TIPEACTABJIAIOT BaXKHBIM TeHOGOHAHBIA pecypc /Ui PpelleHUs BO3HUKAIOIMINX HOBBIX
CEeJIEKIIMOHHBIX 33/1a4 U IIPo0JIeM aJlanTaliii K HOBBIM 5KOJIOTHYECKUM YCJIOBUAM. B 3TOM cBsA3H,
HAa OCHOBAaHUHM OIIEHOK NOJMMOp(H3Ma U TEHOTUIIOB IO 105 MHUKPOCATEJUIUTHBIX JIOKYCOB
BBINOJIHEH CPABHUTEJIPHBIN aHAIN3 TeHETHYECKUX CTPYKTYP 16 MOPOJ KPYITHOTO POTAaTOTO CKOTA,
MOKPBIBAIOIINX TreorpaduuecKuii palioH OT CPeAU3EMHOMOPCKOTO I[€HTpA JOMECTHKAIlUH, OT
Awnarosny, yepe3 OaJTKaHCKUH U aJIbITUHCKUN pernoHbl, Ha CeBepo-3amay EBponsl [21]. B ananmus
BKJIIOUEHBI 3aBOJICKHE, KOMMeEpYECKUEe IIOPOJbl, HAXOMAAIIWECS IO BIUSHUEM WHTEHCHUBHOTO
HCKYCCTBEHHOTO OTOOpa M MECTHBIE IOPOZBI, BOCIPOU3BOAAIINECA 10 TPAJUIMOHHBIM CXeMaM
pasMHOkeHUs. OOHapy»keHO, YTO HauboJsiblllee TeHETUYECKOEe pasHooOpasue HabIomaercs y
JPEBHUX MECTHBIX IIOPOJI, CBA3AHHBIX C IIOJIOJITHCKUM OTPOJIbEM CEPOTO CTEIMHOTO CKOTa B
parioHax AHATOJIMH, U TOPOAAMU OAIKAHCKUX 00JIacTel, 10 CPABHEHUIO C AJIBIIUHCKUMU U CEBEPO-
3aMaHBIMH €BPONENCKUMU IOPOJAMU. B TpaJiMIIMOHHBIX IOPOJIaX COXpaHsAeTcs Haubosibllee
KOJINYECTBO PEJKUX aJUIEJIbHBIX BAPUAHTOB, OTPAXKAIOIIHE UCXOIHO UX OOJIBIIYI0 3()GEeKTHBHYIO
YHCJIEHHOCTh. [loJIlydeHHBIE /JaHHBIE CBHUETEJBCTBYIOT 00 0COOOM Ba)KHOCTH COXPaHEHUSA
MECTHBIX, T€HETUUECKU Te€TEPOTEHHBIX IOPOJ, OJU3KUX K HCXOAHBIM IIEHTPAM JIOMECTHKAIUU
JKUBOTHBIX, C MO3UIUUA HEOOXOJMMOCTH pa3pabOTKU IJIO0AJTbHOU U JOJTOCPOYHOU CTPATETUH
COXpaHEHHsI T€HETUYECKUX PECYpPCOB >KMBOTHBIX HE TOJIBKO JUISI KPYITHOTO POTATOTO CKOTAa, HO
TaK>Ke U /IS IPYTUX CETbCKOX03ANCTBEHHBIX BU/IOB.

W3BecTHO, YTO B OYAYIIUX AECATWIETHAX YCJIOBHUA JJIs MPOU3BOJCTBA IPOJOBOJIBCTBUSA,
0cOOEHHO I MOJIOYHOTO JKHUBOTHOBOJICTBA, OYAYT CYIIECTBEHHO MEHATHCSI B CJIydae
IIPOTHO3UPYEMBIX KJIMMATHYECKUX U3MEHEHHUH, B YACTHOCTH, IIOBBIIIEHUS TEMIIEPATYPHL.
OcobeHHO 3TO AaKTyaJbHO I MOJIOYHOTO JKHMBOTHOBOJCTBA ABCTpasinu. B 3TOM permone
JIOCTATOYHO JIABHO M3BECTHO, YTO IJIEMEHHAs IIEHHOCTh KUBOTHBIX, OIEHUBAaeMasi B TOM UHCJIE U
[0 TPOAYKTUBHOCTH IIOTOMKOB, B MOJIOYHOM CKOTOBOJICTBE MOXKET CYIIIECTBEHHO MEHSTBHCS B
3aBUCHMOCTH OT TEMIIEPATYPHOTO peXHMMa KX COJepKaHUsA. B Iesax Iomcka BO3MOXKHBIX
TeHEeTUYEeCKNX MEXaHH3MOB aJIallTalliy KUBOTHBIX MOJIOYHBIX IIOPOJ K IIOBBIIIEHHBIM
TeMIepaTtypaM B ABCTpaJiiil OBLTM BBINIOJIHEHBI T€HOMHBIE HCCJIEZIOBAHUSA B PAa3HBIX PETHOHAX
ABCTpainy, OTJIMYAIONIUXCS MO METEOpPOJIoTUYecKUM JaHHBIM [18]. IIpu moreruieHMH KauMarta
MIPEIIOIATAETCs, UTO B CBA3HU C JAeDUIIMTOM BOZABI Oy/IyT TakKe BO3PACTaTh U HHEPTETHUYECKHE
3aTparbl Ha IOJyYEeHHE MOJIOYHON MPOAYKIMH. B IeIAX MOWCKAa MOJIEKYIAPHO-TE€HETHIECKIX
MapKepOB, ACCOIUIPOBAHHBIX C YCTOMYHUBOCTBHIO K BBICOKHM TEMIIEPATYPaM OOIIUX XapaAKTEPUCTHUK
MOJIOYHOW TPOAYKTHUBHOCTH, BBINOJHEH AaHAJIU3 PE3yJIbTaTOB TE€HOMHOTO CKAaHUPOBAHHUA C
HCIIOJIb30BAHUEM OIIEHOK T€HOTHUIIOB II0 HECKOJIBKUM ThICSYaM CAHTOB MOHOHYKJIEOTH/IHOTO
nosmmMopdusma (SNP) ¢ AaHHBIMM 10 YCTOMYHMBOCTH MOJIOUHOTO ITPOM3BOJICTBA K Pa3HBIM
YCJIOBUSIM OKpY:Karollled cpenbl. Bputm 00BbeANHEHbl JaHHBIE 10 MOJIOYHOMY IIPOU3BOICTBY,
METEOPOJIOTUU U MHOKeCTBEHHBIMU T€HOTUIIAMHU y POAUTENEN U Jjouepel, JAloIuX MOJIOKO B
IIMPOKOM Jialia30He MMPONU3BOJCTBEHHBIX YCJIOBUM B ABcTpasiuu (puc. 4).

Jlvama3oHbl MOJIOYHOTO IIPOU3BOJICTBA B ABCTpPAJUM BapbUPYIOT OT IIOJIHOCTHIO
MMacTOUIIHBIX CUCTEM, IO OCHOBAHHBIX TOJIBKO HAa OTKOPMOYHBIX IUIOIIAZIKaX, U OT TPOIIMYECKOTO
JI0 YMEPEHHOT0 KJuMaTa. B paboTe MCIIOIb30BAIUCh TPU TPYIIIBI TAHHBIX — 3AIMCH O CYTOYHOM
y/loe B MEPBYIO JIAKTANIO 62343 TOJIIMTHHO(PPU3CKUX KOPOB — IMOTOMKOB 798 OBIKOB, TaKUe K€
3aIHCH O CYTOYHOM yZioe 35293 KOPOB JIXKEPCEUCKOU MOPOIbI, ouepel 364 IKepCcerCKUX OBIKOB,
1 0aza JAaHHBIX aBCTPAJIUICKOTO reowmH@opMaruoHHOro mpoekrta (KBuHCIEH/CKOE yIpaBjeHue
MuHHCTepCTBA 110 BOIPOCaM OXPaHbI OKPYKaIeH cpeasl U pecypcoB - Queensland Department
of Environment and Resource Management DataDrill), B koTropom 00BbegUHEHBI KAapTHI IO
TeMIepaType W BJIQXKHOCTH IO BCel ABCTpaMU. OTH JaHHBbIE MO3BOJISUIM BBIYUC/IATH WHJIEKC
TeMIEepaTypbl UM BJIAXKHOCTH B JHU JIO€HHSA KODOB M OIEHMBATh JUJII HUX BJIUSHHE HaA
MIPOAYKTHUBHOCTH U MOTPebJieHre KopMa BBICOKOH TeMIlepaTypsl. B mpeapiayux paboTax 3TUX Ke
aBTOPOB OBLIO ITOKA3aHO, YTO II0 W3MEHEHHIO YaCTOThl JABbIXaHHA crpeccupyoomue 3¢h@eKTs
OOHApPYKUBAIOTCA Yy JKUBOTHBIX MOJIOUHBIX IIOPOJ], KOTZ@ WHJIEKC TeMIIepPaTyphl/BIa>KHOCTU
IpeBbIIIaeT 60 exuHUIL. Jlasee aBTOPBI CPABHUJIN UyBCTBUTEIBHOCTD J0Uepell KOHKPETHBIX OBIKOB
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[0 WU3MEHEHWI0 yAosd U IOoTpeOseHMs KOPMOB B  3aBHCUMOCTH OT  HHJEKca
TeMIlepaTyphl/BiaakHocTH. Ha cienyromeM 3stame 798  roamTHHO-QPU3CKUX OBIKOB U
364 mKepcericKuX OBIKOB OBLIM T€HOTHUIHPOBaHbI ¢ ucnosib3oBanueMm JIHK martpur (Illumina
BovineSNP50 beadchip), Briouaromux 56000 SNP. B koHeuHyI0 BBIOODKY, BKJIIOUEHHYIO B
aHaJIN3, BXOIWJIN FeHOMBI 781 1 362 OBIKOB 000MX IOPO/I, COOTBETCTBEHHO, TEHOTHIIMPOBAHHEIE 110
39048 SNP. BbUT BBINIOJTHEH aHAJIN3 aCCOIUAITAN MKy TeHEeTHYeCKU cleluieHHBIMH SNP u
YYBCTBUTEJILHOCTBIO JI0Uepeil OBIKOB IO MOJIOYHOH MPOAYKTUBHOCTH K H3MEHEHHSIM WHJEKCa
BJIAKHOCTH/ TEMIIEPATYPHI U BBIJIEJIEHBI paiioHbl, (hylaHKupoBaHHBIE SNP, mosuMopdusM KOTOPHIX
CTaTUCTUYECKHU JJOCTOBEPHO ACCOIUUPOBAH C TAKOU U3MEHUYHUBOCTHIO.

.....

o
1

' o gy

Puc. 4. Jlokanmzaiusi MOJIOUHBIX (epM (cy1eBa), Ha KOTOPBIX COOMPAIUCH JaHHbBIE IT0 MOJIOYHOU
MIPOJYKTUBHOCTHU, ¥ CTAHITUU KOHTPOJIS METEOYCTOBUHN U KIIUMAaTUYECKUX XapAKTEPUCTUK
(cmpaBa). Ha ocHOBaHUM KOPPEJIAIIMOHHOTO aHAJIN3a BhISIBJIEHBI CTATUCTUYECKH JIOCTOBEPHbBIE
accoITUaIu MEeXK/y PE3UCTEHTHOCTHIO K TEMIIEPATYPE 110 MOJIOYHOU MPOAYKTUBHOCTU U
TeHOTUIIAaMHU 110 TeHy (aKTOpa KOHTPOJIA pocTa GuOP0o6IIacTOB, yUaCTBYIOIIETO B KOHTPOJIE
nposrdepanyy SIUTEIH MOJIOYHOH KeJjie3bl, a TaKyKe PE3UCTEHTHOCTH 110 MOJIOUHOU
MMPOAYKTUBHOCTH K MOHM>KEHHOMY YPOBHIO KOPMOB U T€HOTHUIIAMU 10 TJIATEPOJI-3
docdaraernaporenassl, pepMeHTa, yUaCTBYIOIIETO B KOHTPOJIE CHHTE3A JIUITHIOB
(rutupyeres o [18])

HawuboJsiee BhIpaskeHHas Takasl CBsA3b Yy 00€UX HCCJIEIOBAHHBIX MOPOJ OOHAPYKUBaAjach B
paiioHax XpoMocoM 9 u 29. /lanee, ¢ HWCHOJb30BaHUEM JIaHHBIX ['eHbaHka, ObLIa BBIsICHEHA
JIOKQJIM3aIs B 3TUX pallOHAX CTPYKTYPHBIX TeHOB. OIMH M3 TaKUX MapKepOB, HanboJiee TECHO
CBSI3aHHBIN c YyBCTBUTETBHOCTHIO MOJIOYHOU MIPOYKTUBHOCTH K UHIEKCY
BJIQXKHOCTH/TEMIIepATyphbl, ObLI JIOKAJIM30BAaH HA XPOMOCOME 29 B paliOHEe pPaCHOJIOKEeHUs
dakTopa pocra ¢pubpobiactoB 4 (FGF 4). OTOT reH ydacTByeT B peryJsIlui KOHTPOJIA BBIXO/A B
aroInTo3 KJIETOK 3IUTEHs MOJIOYHOU >Kesie3bl B IIPOIECCaX €€ Pa3BUTHUS U WHBOJIIOIUHU ITOCTIE
MIpEeKpalleHus JaKTanuu. MIHTepecHo, UTO y UeIoBeKa OIMCcaHa SKCITPECCHUS ITOTO JKe TeHa, KpOMe
SIIUTENINSA MOJIOUHOHM 3Kesie3bl, ellle W B SIUTEIMH SUYeK, B KOTOPBIX €ro TPaHCKPHUIIIUA
CYII[ECTBEHHO YBEJIUYHBAETCS IPHU IOBBIIIEHUN TeMIIepaTyphl U IMPEAIoJaraeTcs, 4To 3TOT T'eH
BBITIOJTHSIET IIPOTEKTOPHYI POJIb JJIA TOJIOBBIX KJIETOK, B3allHINas WX OT IOBPEXKIAIONINX
a¢ddekToB rHIlepTepMuH. Hanbosiee OTYETIMBO AaCCOIIMHUPOBAHHBIH TeH — KaHAWAAT C
M3MEHYHBOCTBIO 110 UyBCTBUTEIBHOCTH KMBOTHBIX K Pa3HbIM MHEKCAM BJIAKHOCTH/TeMIlepaTypa
oOHapy)KMBaeTcs Ha XpOMOCOME Q B pailoHe JIOKIM3aluu TeHa (epMeHTa IJIHIEpPOJI-3-
dbocdaraernaporenaspi-1 (G3PD-1), ygacTBYyOIIETO B yIJIEBOJAHOM M JIMIIUIHOM MeTabom3Me U
SIBJIAIONIEMCSI KJIFOUEBBIM T€HOM 5HHeproobecrieueHHs KJIETOK. MI3BECTHO, UTO y MBIIIEH C
HOPMaJIPHOH aKTUBHOCTBIO 5TOrO (pepMeHTa JJIUTeJbHAas YIJIEBOAHAS JueTa IMPUBOJIUT K
TUTIEPTJINKEMU Y, TUIIEPUHCYIMTHEMUH W OCTPOBKOBOU THUIEPILIA3UU B MO/KETY/IOYHOU KeJIe3e, B
OTJINYHME OT MBIIIEeH, MyTaHTHBIX II0 3TOMY T€HY, y KOTODBIX HET TaKWX IPOSBJIEHUH, 3aTO
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YBEJINYMUBAETCA UYBCTBUTEJILHOCTh K WHCYJIMHY. YUHUTBHIBasA TOT (PAKT, UTO UYBCTBUTEJIBHOCTHh K
UHCYJINHY CYIIECTBEHHO OTJIUYAeTCA Y KOPOB, Pa3IUYAIONUXCA II0 OTBETY II0 MOJIOUHOM
MPOJIyKIIUK HAa YPOBEHb KOPMJIEHUS, aBTOPHI 3TOTO HCCIAENOBAHUA IpeAIosaraioT, uro SNP
MyTaluu B 3ToM reHe — kKaHauzare (G3PD-1) wiu B o0J1acTsAX, CBA3aHHBIX C PETyJAIHEd ero
SKCIIPECCUH, MOTYT MPUBOJUTH K NU3MEHEHUIO HHCYJIMHOBOU UyBCTBUTEIBHOCTU U, B CBOIO OUEPE/Ib,
K U3MEHEHUSIM MOJIOUHOH IPOAYKTUBHOCTH B OTBET HAa YPOBEHb MOTPEOJIEHUS KOpMa y KOPOB.
Takum oOpas3oM, B pe3yJbTaTe BBHIITOJHEHHBIX HCCJIETOBAaHUUA C HCIOJIb30BAHUEM T'€HOMHOTO
ckanupoBaHus U GIS TexHOJIOTME aBTOpaM yZajiOCh BBISABHUTD JIBA Te€Ha — KaHAWAATa KOHTPOJIA
U3MEHYHUBOCTH 110 MOJIOUHOU ITPOAYKTUBHOCTH B OTBET HA N3MEHEHUS BJIA’KHOCTH/ TEMIIEPATYPHI Y
JKUBOTHBIX JIBYX CIIEITUATU3UPOBAHHBIX MOJIOUHBIX OPO/I, KPYITHOTO POTaTOTO CKOTA.

3axkiIroueHue

Takum oOpa3oM, TIOJlydeHHbIE B  IIOCJIEHHE TOABI  IPHUHITUIIHAJIBHO  HOBBIE
SKCIIEpUMEHTAIbHbIE BO3MOXKHOCTH MO3BOJIAIOT BBIACHATDH, KAKUE T€HOMHBIE YYAaCTKHA BOBJIEYEHDI
B aJIallTAll{I0 K Pa3JIMYHBIM YCJIOBUAM cpefibl obuTaHusa. OJTHAKO JI0 CUX IOP HEU3BECTHO, KakK
MIPOMCXOUT CMEHA MPUCIIOCOOJIEHHOCTH OT/EIBHBIX JIOKYCOB B Pa3HbBIX MecTax JiaHAmadTa, KaK
reorpapuueckue Oapbepbl BJIUSIOT Ha pacHIpoCTpaHEHHE aJalTHUBHBIX II0 CPAaBHEHUIO C
HEUTPIbHBIMU AJUIEJIIMUA U SABJAETCA JU auddepeHITUanusa MeKaAy SKOTHUIIAaMH Pe3yIbTaToOM
(bukcanuu alanTUBHBIX aJUIeJIel WJIM UTOTOM HAKOIUIEHWSA HEOOJIBIIINX U3MEHEHWH B YacTOTax
ajUtesied BO MHOTHUX JIOKycaX. HecOMHEHHO, ITOJTHOe ITOHMMAaHWE aJlalTaliuyd B JaHAIAa(GTHOM
Macitabe — MOHYMeHTa/IbHASA 3a7laua Jake Ui oHouM momyssanuu. ChopMupoBaHHasl Cpeion
obuTaHUs alanTamnus MOUYTH HEU3MEHHO BOBJIEKAeT pa3HOoOpa3Hble (DEHOTUITMYHbIE U3MEHEHUS,
Ka)K/I0€ M3 KOTOPBIX MMeEET CJIOKHYI) Te€HEeTHYECKYI0 OOYCIOBJIEHHOCTh. JTa CJIOKHOCTH ellle
YBEJIMIUBAETCs, €CTU K HeMy J1o0aBiisieTcs JIaHAIaGTHRIA YPOBEHD DKOJOTHYECKUX U3MEHEHUH.
[ToHnMaHue ajjaniTalliyd Ha YPOBHE €CTECTBEHHOTO JiaH/madTa MOKeT ObITh 0COOEHHO TPYHBIM
JUISI TIOJINTEHHBIX NMPU3HAKOB, 110 KOTOPBIM aJ[allTAIlUsA IIPOUCXOUT Uepe3 HeOOIbIINE aJlyIeTbHbIE
CIABUTU IO MHOTHUM JIOKycaM. TeM He MeHee, ake B 3TOM CJIydyae MMEETCS HECKOJIBKO XOPOIIHNX
MIPUMEPOB YCIIENTHOTO COeIMHEHMS TAHHBIX O pacipeziesieHU GYHKIIMOHATILHOU HaCIeICTBEHHOU
U3MEHUYMBOCTH M BBIPAKEHHBIX JaHAIMa(pTHBIX ocobeHHOCcTeN [16, 23, 24]. Yem OoJibiie
reHEeTUYECKUX CHCTEM BKJIIOUAIOTCS B aHAJIW3 B T€HOMHYIO 3Dy, TeM OoJiee OyzeT NMOHATHO, Kak
MO3aMKa eCTeCTBEHHOro JaHzamadra ¢GOpMHUPYEeT TeHOMBI OeCKOHEUHO pPa3HOOOpa3HBIX
OPTaHU3MOB.

Marepuajl, IIpeACTaBJeHHBII B CTaThe, [JOJIOKEH Ha MeXAyHapoJaHOU HAy4YHO-
MIpAaKTHYeCcKol KOHQepeHIIMN «DBHOTEXHOJIOTHA W KadyecTBO KU3HU» 18—-20 Mapra 2014 T.
[IpaBuTenbeTBo MockBbl. MOCKOBCKUM MeKIyHAPOIHBIN KOHTpece « BUOTEeXHOIOTUA: COCTOSIHUE U
[IepCIEKTUBBI PA3BUTHUA ».
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YK 631
dKoJIOTHYECKasA TeHOMUKA U arPO9KOCHCTEeMbI
Banepwuii IBanoBuu I'y1azko

PTAY — MCXA nmenu K.A. Tumupssesa, Poccuiickas ®eneparus
127550, Mocksa, yi. Tumupsasesckas, 49

AnHoTamua. PaccmaTtpuBaioTcsa 0COOEHHOCTH COBPEMEHHOTO COCTOSIHHUS arpO3KOCHCTEM,
CBUACTEJIIbCTBYIOIIIEE O KPpHU3UCE PA3BUTUA anapHOfI OUBUWJIN3AallUHU II0 SKCTEHCUBHOMY IIYTH.
HOKaBaHO, KaK Ha OCHOBAHUH COBPE€MEHHBIX BO3MOKHOCTE T'€HHBIX U T€HOMHBIX TeXHOﬂOFHﬁ,
COEJUHEHHBIX C I‘eOI/IH(I)OpMaIII/IOHHI)IMI/I CUCTEMAMH, yIdaeTca I/II[EHTI/I(I)I/IIII/IPOBEITB T'€HBbI,
BOBJIEUEHHBbBIE B aJallTallyH. O6CY)KJ_IaIOTC}I BO3MOXXHOCTU I/IHTeHCI/I(I)I/IKaIII/II/I CEeJIbCKOTr'0 X03AUCTBA
IIyTeM BbISABJICHUA CBHSGfI I‘eHO(l)OH]_IOB CGHBCKOXOBHﬁCTBeHHbIX BUJI0B C 3KO0JIOTO-
reorpauuecKuMu OCOOEHHOCTSIMU UX BOCIIPOU3BO/ICTBA.

KiroueBbie cjioBa: arpo3KOCHCTEMbBI; TEHOMHKA; reonHGopManuoHHbie cucteMbl (GIS);
IOIIYJIAIWMOHHAA T€eHETHUKA; 9KOJIOTHYECKHE CbaKTOpr.
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Abstract

Change in climate is natural but slow process. Industrial revolution and anthropogenic
activities have make this process fast and awarded the environment with greenhouse gases like
carbon dioxide, nitrous oxide, methane etc. High temperature, melting of glaciers, heavy rain fall,
flood and deforestation are result of greenhouse gases which have injurious impact on agrarian
economy. Agriculture sector is considered back bone of Pakistan economy. It’s not just feed the
people mean while provide raw materials for agriculture based industry. This study is quantifying
the impact of climate on agriculture production. Secondary data of last forty years was taken and
treated in Eviews software. Regression techniques were applied and result shows that emission of
greenhouse gases is effecting the agriculture production adversely.

Keywords: climate change; greenhouse gases; agriculture production.
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Introduction

Earth’s atmospheric system is composed of different phenomenon which takes part an
important role in human life. Greenhouse gases (GHG) is one of them wherein earth temperature
become raised due to existence of certain gases in environment [1]. Greenhouse gases variant
meteorological conditions like high temperature, rainfall and airstream are naturally exist in a
particular region constitute climate, called climate change and have adverse effect on human lives
especially on those who depends on agrarian production [2]. GHG are also the end result of
anthropogenic activities, (excess use of fossils fuel, deforestation and Industrial revolution etc.) has
increase concentration of GHG from 280ppm to 380ppm [3]. It’s actually the cluster of carbon
dioxide, methane, and nitrous oxide from which CO, is most injurious for environmental change
than of other [4]. Agriculture sector, the main victim of this change has created doubt of food
insecurity Fact is that climate is major predictor of crop production and hasn’t choice except to rely
on environmental condition for agriculture growth [5].

Agriculture is an older economic activity and partakes a crucial role in economic development
particularly in those countries who have agriculture based economy [6]. Specifically in Pakistan
21 % of GDP comes from agriculture sector and provide employments opportunity to 45 % people
living in rural areas [7]. Last few years Pakistan is also suffered with heavy precipitation and flood
which is one of the GHG’s blessing. The total damage calculated is 18403 million US dollars, from
which 89 % was direct and 11 % was indirect damage to farming community [7]. Energy demand is
increased with increasing rate of population. Excessive use of (fossils oil, and gaseous) fuels
generate CO,, NO,, NH, and other greenhouse gases which affect Ozone (O;) layer.
Industrialization and their wastage also are primary source of CO, emission, polluted air and water
[8]. The polluted water again reach in meadow through water irrigation system enhance certain
nutrients in land also reduced crop production and soil also. Air pollution generates different skin
and breathing related diseases’ and especially allergies for those people living in industrial areas.
Hence it proves that climate change has direct and indirect impact on agriculture production which
has direct impact on human economic lives. Numerous researches has been done to find effect of
climate on agricultural production but still it is a rising issue that need to be redress with the help
of research [2,4,5]. Objective of the study is to investigate effect of greenhouse gases CO. on
agriculture production. This study will be carried out quantitatively. First section will raise problem
consequently supported with literature. Second section will comprises of previous researcher’s
finding on this issue. In third section methodology will be discussed. Forth section will describe the
research finding and conclusion. Future research direction and recommendation will be given at
the end.

Literature review

Climate change has become a global environmental and economic challenge. Plantation and
crop production, are affected by various atmospheric condition, such as high temperature,
humidity, rainwater could work as synergistically and destructively with other yield determiner’s
factors. [9] conducted study in Latin and North America, to look into the effect of physical impact
of environmental change on agriculture, in sense of change in crop productivity, livestock yield and
effect of the yield alternation on economy. Findings reveal that farmers adaptation of technical
skills and knowledge is pivotal to enhance the crop production and price. This study did not
highlight the antecedent of climate change and sources of emission of greenhouse gases which is
actually requirement of this era to cope up with climate change [5][10][11]. [12] highlighted that
energy, industrial sector, use of land, waste and agriculture sector are the main sources of direct
(CO., NH, and NO.) and indirect (carbon mono oxide, oxide of nitrogen and volatile of methane)
emission of GHG in Pakistan. High Consumption of energy in commercial areas support industry
meanwhile producing the environmental problem as well which effect human health. As confirmed
by [13] that polluted water is outcome of industrial wastage infected the human health badly. The
improper handling of polluted water, generate carbon dioxide and methane and have venomous
effect on climate, human health, agriculture and economy [14][15]. Purpose of the study was to
investigate effect of GHG consequences on agriculture sector of Pakistan. Result shows that
minimum temperature has negative relation with Rabi and maximum temperature has positive
relation with kharief crop production. In this study only effect of climate change on agriculture and
blessing of agriculture sector was discussed. It neglects to expose the dark side of agriculture sector
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that is agriculture sector which is itself a big source of CO. emission. As [16] proved in research
that agriculture land, use of biomass energy and forest areas are the major source of carbon
emission and have negative relation with carbon emission. [5] carried out the research in Taiwan to
explore the relation of climate change on agriculture production. Empirical findings show that
climate change as positive is effect the agrarian production and greenhouse gases are reason of
climate change that need to be stop or shut down by appreciating the forestation. [17] conducted
the study in Pakistan to find the linkage between CO. emission and agriculture sector. Finding
shows that increasing rate of carbon dioxide emission could leave drastic results on economy and
agriculture productivity because CO. has negative relation with agriculture production. Use of
fossil fuel, mistreatment of industrial wastage, deforestation are root cause greenhouse gases and
infected human life, agriculture production and export of agrarian food [4], [6], [18].

Objective of Study

The specific objective of the study is to;

Find the relationship among emission of greenhouse gas CO. on agriculture production of
Pakistan.

Methodology:

This study is carried out quantitatively. Agriculture sector of Pakistan is chosen as
population. Sample size is data of last fifty year. Data is collected from secondary sources.
Agriculture production data is taken from website of state bank of Pakistan and carbon dioxide
emission data is taken from website of world development indicator. It was analyzed in Eviews.
Simple regression is run.

Findings
Dependent Variable: Crop
production
Independent Variable: CO.
Emission
Sample: 50
Range: 1960-2009

Variable

Constant 4304.941
CO2 Emission 2053.527
Probability 0.0000
R-squared .509411
F-Statistic 49.841
Probability 0.000
Durbin Watson 1.51

P value is less than 0.01(p<0.01)

Value of Durbin Watson test is 1.52 provide evidence that there is positive auto correlation
exist in data. F value is 49.84 and p value is 0.000 (p<0.01) which is significant. R square shows
the goodness of fit of the model. R square value is 50.94 % which means that if 1 % change will
occur in emission of carbon dioxide it will bring 50.94 % change in agriculture production. value of
regression coefficient is also significant at 0.000 level which is less than p value. It means as the
emission of carbon dioxide will increase the agriculture production will decreased. High rate of CO,
emission have positive relation with low rate of agriculture production.

Conclusion

This study is done quantitatively to find impact of greenhouse gas CO. on agriculture
production. Result proves that rising rate of CO. emission has great impact on agriculture
production. In Pakistan agriculture sector consider as backbone of Pakistani economy. Climatic
change which is results of carbon dioxide, methane and nitrous oxide released from uses of oil,
gaseous and fossils fuels. There is need to discourage deforestation at governmental, developed
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some policies for dumping of industrial wastage and ensured implementation of these polices.
Major problem is lack of awareness about global warming especially in developing countries where
people are have no idea about greenhouse gases and its impact on environment.

Limitations

This research is done quantitatively. In future qualitative techniques could be used. Only
impact of CO. emission on agriculture production is checked. For future perspective combine effect
of three gases (CO., NH, and NO,) on agriculture sector must be explored. Awareness of
greenhouse gases effect need to explore.
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Abstract

Soil water retention curve (WRC) - the most important hydrological characteristics of soils,
which determines the movement of moisture and soluble substances in soils. This relationship
between soil moisture and capillary pressure of moisture, is included in all forecasting
mathematical models of moisture movement in the soils. To assess the adequacy of model
calculations with using the WRC, obtained by different methods, WRC was defined by
experimental laboratory methods, or was calculated by using pedotransfer functions (PTF). Then
the calculated data and field nature experiments on the movement of moisture were compared
with. The precision of moisture movement modeling in the soil was significantly determined by the
method of obtaining WRC. The results of the experimental modeling of soils water regime,
significantly the results of the simulation were located in the following descending order of
precision: regional PTF > WRC (water retention curve), obtained by the method of sand-kaolin
boxes > WRC, obtained using capillarimeters > PTF used in the program Agrotool (on the basis of
the experimentally obtained hydrological constants) > PTF using as predictor of granulometric
structure (from the data base ROSETTA) > WRC obtained using the centrifuge method > PTF
based on Voronin’s «secants». It is recommended to create regional hydrophysical data base to
calculate pedotransfer functions for forecasting modeling of soil water movement.

Keywords: hydrophysics of soils; mathematical model; water retention curve; experimental
software; pedotransfer functions.

Introduction

Problems of the elaborate study and forecast of substances movement in the soils - currently
are highly relevant [1, 2]. This is primarily due to the fact that at the present stage of development
of the land hydrology and using the natural waters it is necessary to know and to quantitatively
predict the development of one or another natural process, in order to timely and accurately solve
the question of their management. Governance issues are always based on the preliminary forecast

“ This research was carried out at support of the Russian fund of basic researches, grant RSCF No 14-16-00065.
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calculations that are performed on the basis of mathematical models. Now the procedure of
predictive modeling is required for registration of pesticides [12, 15], while forecasting the effects of
flooding, the development of the urban and agricultural water supply systems, the management of
water resources, etc. [17] It is considered that at the current moment the management of water
using is not directed at the construction of new systems, but on the accurate management of
existing ones [18].

The main difficulties in the application of mathematical physically-based models are
primarily associated with the obtaining the adequate experimental material on hydrophysical
properties of soils [11, 14]. That is why presently the most topical issues related to obtaining and
using of experimental support for that kind of models.

As an experimental support of the model the hydrophysical properties of soils, first of all,
water retention curve (WRC), and primarily the moisture permeability function are used. Modern
soil physics uses a variety of methods for determination: the direct experimental determination of
WRC by various methods [3, 4, 6, 7], and various calculation methods (pedotransfer functions) [10,
16, 22]. This fact poses a researcher with the task of selecting the most appropriate method of
obtaining experimental support of the model.

The objective research is a quantitative comparative evaluation of experimental and
calculation dynamic data on soil moisture in conditions of non-pressure and low - debit infiltration
and analysis of the most suitable method of obtaining experimental support for the using model
(program HYDRUS-1D).

Research tasks: (1) experimental study of the soil moisture dynamics at non-pressure and
low-debit infiltration and subsequent evaporation in the field condition; (2) a description of the
process of water transfer using physically-based model HYDRUS, (3) failure analysis and modeling
(4) substantiation of the optimum way of getting hydrophysical properties for predictive
mathematical models

Objects and methods. The object of the study is middle-loamy soil on the carbonate loess-like
loams of the Vladimir Opol’e . These agrosoils are described in detail in the literature [5, 13].

Some physical properties, which were subsequently used in calculating of pedotransfer
functions, are presented in Table 1.

Table 1: Some physical properties of grey forest soils of Vladimir Opol’e

Depth, Granulometric composition, % Soil density, Field Filtr'st'ion Organic

om <0.002 0.002- 50.05 o/cms capasity, % coefficient, carbon

) 0.05 ) ’ cm/day conc, %
0-5 17,39 80,66 1,95 1,10 37,34 60 1,01
5-10 17,35 80,21 2,44 1,16 37,21 58 1,86
10-20 17,21 80,00 2,79 1,21 37,08 52 1,78
20-30 17,63 81,62 0,75 1,33 38,58 26 1,76
30-40 16,00 82,43 1,57 1,36 38,20 32 1,63
40-50 17,35 81,76 0,89 1,33 37,37 35 1,42
50-60 17,32 82,09 0,59 1,39 35,26 35 0,72

In the framework of this study the experimental (field experience) and calculated (using
predictive mathematical model) and study of the moisture movement in the conditions of low
pressure infiltration were conducted.

In the field conditions in 2009 and 2010, the movement of moisture by a special technique
on soil monoliths was explored. According to the scheme of experience two identical in size (42 cm
in diameter) and soils monoliths have been prepared. The side walls of the monoliths were
wrapped in foil and covered with mounting foam and then they have been buried to prevent the
moisture loss and heat. This technique allowed us strictly to meet the condition of one-dimensional
(vertical) moisture moving in the soil profile and accurately use all balance-sheet ratios, as due to
the isolation of the walls the difficult-to-estimate moisture loss on lateral lamination was liquidated
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The experiment was set so that at the same time in both monoliths was held the absorption of
water from the surface, but in one case on the surface the constant pressure of 5 cm was
maintained and in the other case the water absorption was no pressure (fine-dispersed sprinkling
without the formation of the water layer on the surface top). It is assumed that the presence of even
a small (3-6 cm of column of water) pressure may change the type of moisture transfer from
capillary front with non-pressure absorption to influctional, on a separate preferential pathways of
transfer, when low-debit absorption is taken place. [9]. The difference of the conditions at the
upper border (non-pressure and low-debit of infiltration) had to confirm/refute noted previously
fact [9], that for the formation of preferential moisture fluxes, in addition to the availability of
macropores, cracks, or other inherent soil features of the pore space, the necessary condition is the
presence on the soil surface the additional hydraulic pressure.

For the determination of moisture content in monoliths the daily layerwise (o, 5, 10, 20, 30,
40, 50, 60 cm) drilling for the study of the dynamics of moisture has been conducted. At the end of
the experiment on the horizontal grid at these depths the samples (25 experimental points at each
layer) for determining the spatial distribution of humidity have been taking. Evaporation from the
surface of the soil during the entire period of the experiment was determined with using the small
(about 83 cm3) monoliths.

Computational study of the moisture movement in the conditions of low - debit and non-
pressure infiltration was conducted with using the mathematical model of moisture transfer -
HYDRUS-1D [20, 21]. For the experimental support of the model (first of all, WRC ) the following
methods were used [7, 11]:

I. Empirical method

1. Method of capillarimeters. The method is based on the fact that in the soil sample the finely
porous ceramic filter is inserted. In the filter the controllable rarefaction is formed. This rarefaction
is equal to the pressure of moisture. Through some time the balance between the pressure of the
moisture in the soil and the controllable pressure in the filter is established. At this point, the
equilibrium humidity of the soil is measuring. In turn, setting the rarefaction in the filter and
measuring the equilibrium humidity receive the water retention curve for this sample.

2. Method of tenziostates or sand - kaolin boxes. This is a widely used method. In this
method use boxes in which as saturated membrane is fine sand, or clay. In the sand boxes the
rarefaction 30, 100 is supported, and in the kaolin ones - 300 and 500 cm of the water column. On
the membrane the undisturbed structure samples are placed and achieve the balance. At this point,
the humidity as experimental point on the water retention curve is measuring.

3. The method of centrifugation (centrifuge). In the centrifuge glass put the saturated sample
of the soil. The rarefaction is created in a centrifuge, and the excess water is drained by special tray
in the centrifuge tube.

II. Semi-empirical methods (restoration of WRC with hydrological constants and properties
of soils — pedotransfer functions, PTF):

1. PTF using in the program Agrotool (PTF_Hydr-const)[19]);

2. PTF on the basis of Voronin’s «secants» (PTF_Voronin) [7];

3. On PTF of granulometric structure (PTF_gran). It was used database Rosetta in
HYDRUS);

4. On the regional PTF (PTF_region) received by O.A. Troshina [8]. These PTF were obtained
by the regression method on the basis of a large number of experimental data on the complex of
gray forest soils of the Vladimir Opol’e on the basis of the density of the soil organic matter content
and the definitions of WRC by the capillarimetrical method.

One of the tasks of the research is modeling of the mentioned processes, the comparison of
the calculated and experimental data in order to characterize what experimental support of the
model is the most adequate: WRC obtained by the experimentally above-listed common methods,
or using PTF and any the above (1-4) semiempirical approaches.

Results and discussion

We have investigated the distributions of humidity along the profile of agro-gray soil prove
that in the absence of pressure on the soil, the moisture after the process of infiltrationhas has been
moved to a depth of 30 cm, and in the presence of a hydraulic pressure - up to 40 cm. The spatial
distribution of moisture in the end of the experiment (Fig. 1) shows that, for the low-debit
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infiltration the statistics of humidity varying is more significant (at depths of 50 and 60 cm quartile
and range were about 4—6 and 15—18 %). This is due to the fact that in low-debit infiltration the
preferred flows of moisture are manifested. In this context the substance is carried over the
separate water «tension bars», channels of macrospores and cracks. The unstable border of
moistening with the more rapid movement of water than in the main soil is formed. So in the
bottom of the profile there are areas with high humidity. When the non-pressure infiltration there
is less variation of humidity (at depths of 50 and 60 cm quartile and range were about 2—4 and 5—
10 %), as the water slowly moves through soil and drenches the entire profile evenly.

Modeling of these processes in the program HYDRUS 1D showed that by gravity filtration the
model with the introduction of WRC obtained by the methods of capillarimeters and tenziostates
and also the regional PTF better than others described the behavior of water in the soil better than
others — the average square error of the modeling in this case was the lowest and for the monolith
with the presence of pressure on the surface the model with the introduction of WRC received by
the tenziostates method, and also taking into account the granulometric composition is the most
suitable (Table 2).

Table 2: Quadratic average errors of modeling in using the different experimental support

Quadratic average error
Experimental suppott variant The method of obtaining
WRC by gravity by low-debit
irrigation irrigation
(1) Method of capillarimeters experimental 0,0586 0,0541
(2) Method of tenziostates experimental 0,0536 0,0335
(3) Method of centrifugation experimental 0,0856 0,0862
(4) On Agrotool programe [17] PTEI?;S’SS aﬁ%gata 0,0649 0,0541
(5) Method of Voronin’s «secants» pfr?s??y?%}%eai?%gg* 0,0863 0,0794
(6) On PTF of granulometric On ROSETTA database
structure s (in HYDRUS) 0,0724 0,0345
According to the data for
the soils of the Vladimir
(7) Regional PTF [5] Opol’e on the basis of 0,0473 0,0581
density and organic
matter content [6]

*LWC - lowest water-absorbing capacity, WP—wilting point, FC — field capacity

Probably the appreciable errors when using the model of an experimental WRC obtained by
the centrifuge method are connected with the fact that when determining WRC occurs the great
inaccuracy, which is connected with the using of the small sizes disturbed samples and with the
insufficiently accurate setting initial conditions of the experiment (the storage of samples, their
drying, various preliminary saturation of the sample by water). In the method of tenziostates the
samples of undisturbed composition are used, providing the most accurate determination of hydro-
physical characteristic of the soil. The stable and accurate method for the determination of the
granulometric composition gives the more reliable results. The worst were the model with using
the WRC renewal by Voronin as experimental supply and the method of centrifugation.

Statistical analysis of the inaccuracies (the total errors of humidity calculation along the
profile, i.e. for all investigated layers of the monolith) of the models showed that in the case of non-
pressure infiltration the smallest errors and their varying occur when using PTF data for Vladimir
Opol’e (Fig.2).

For low-debit infiltration the lowest total errors of simulation and their variations are
observed when using PTF of granulometric composition. Also among the experimental methods of
obtaining WRC the method of tenziostates is the best. The maximal variation of the errors occurs
when using the method of centrifugation in both cases under given conditions at the upper border
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of the soil profile. Note also that deviation of the central mean of the inaccuracy from zero indicates
the possible presence of systematic errors: apparently, in the case of non-pressure infiltration this
type of error is the most likely when using PTF on granulometric composition, Voronin’s «secants»
and the experimental centrifuge method, and when the pressure infiltration of the simulation -
when using as a predictor of granulometric composition and using the regional PTF (Fig. 2). We
emphasize that extra researches and calculations are needed for the final conclusions about the
presence of systematic errors when using different experimental support in the predictive modeling
of water regime.

Comparison of models with nonparametric Williams-Klute criterion showed that the best
experimental support of the mathematical model HYDRUS-1D is the use of regional PTF.

On the results of the modeling of water regime of soils all experimental support of the model
can be arranged in the following order: better suited the use of regional PTF > then WRC obtained
by the method of tenziostates > WRC obtained by the method of capillarimeters > PTF which use in
the program Agrotool (on the basis of the experimentally obtained hydrological constants) > PTF
that use as predictors of granulometric structure (from the ROSETTA data base > WRC obtained
by centrifuging > PTF, on the basis of Voronin’s «secants».

Apparently, from conducted researches the following methodical recommendation for
researchers of water regime of soils can be done: in regional studies, forecasts, optimization of
water regime of soils, it is necessary to create their own regional hydrological databases, which,
even in the case of a small number of predictors (as in this case, only the density and organic
matter content) provides with physically based models the sufficiently accurate and reliable
description of one-dimensional water regime in the scale of soil profile.

Resume

1. The transference of moisture considerably differs, even for small changes of the conditions
at the upper border, primarily due to the mechanism of the moisture transference. In the presence
of the head of moisture on the soil surface can occur the preemptive streams of moisture, that
essentially changes the physical mechanism of the transference of moisture and, accordingly, the
mathematical description and the using models.

2. Different experimental support gives the significantly different errors of the modeling.
All studied methods of obtaining WRC give the great dispersion of the modeling errors. Among
experimental methods the smallest errors can occur when using the methods of capillarimeters and
tenziostates, and with using PTF — in the case of regional PTF with density of soils and organic
matter content as predictors.

3. The using of the regional PTF is the most adequate experimental support for the
mathematical model HYDRUS-1D, describing the processes of non-pressure and low-debit
infiltration and the further redistribution of moisture in the soil profile

Conclusion

In this article the approach of the comparative evaluation of different methods of obtaining
hydrophysical information for accurate predictive modeling in scale of pedon is suggested.
It should be noted that all the results are given only for one type of the soil; therefore it is
impossible to affirm with confidence about the suitability of similar data for other soils.
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Fig. 1. Statistics of the humidity distribution on the layers of the soil profile in 5 days after
irrigation (a — by gravity filtration, b — by low-debit iltration)
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Fig. 2. Inaccuracies (the total errors of humidity calculation along the profile, i.e. for all
investigated layers of the monolith) of the model for watr retention curve derived by different
experimental data and PTF calculations
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(a — by gravity filtration, b — by low-debit iltration)
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