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B crarbe paccMOTpeHBI BHYTPEHHHE IIPOTUBOPEYMSI, BIUSIOINE HA B3aUMOIECICTBIE TEXHO- 1 OMOoCchephI
MpY UHTEHCU(UKALUU OCBOeHUs Heap. O00CHOBaHA HEOOXOAMMOCTh CBOEBPEMEHHOI 3KOJIOTU3ALIMU
TEXHOJIOTUYECKOM IMapaaurMbl pa3BUTHSI HEIPOITOIb30BaHUS KaK OMHOTO M3 OCHOBHBIX 3JIEMEHTOB TEXHO-
cdepbl 1 3aKOHOMEPHOTO TTepexoaa K HOBOMY TEXHOJIOTMYECKOMY YKJIaay, COOTBETCTBYIOIIEMY OCOOEHHO-
CTSIM ITOCTUHAYCTPUAIBLHOrO 0011ecTBa. OG03HAYEHBI IPUYMHBI COBPEMEHHOIO CHUCTEMHOTO 3KOJIOIMYe-
CKOTrO KpM3McCa, CBSI3aHHBIE C aHTAaTOHUCTUYECKOM (hOpMOit B3aMMOIENCTBHS YesloBeKa U mpupoabl. I1pe-
OIIOJIETh STOT KPU3KUC MOXKHO ITyTEM ITO3TAITHOM 9KOJIOTM3aliN TEXHOJIOTMYECKOM ITapaiurMbl B LIEJIOM U
HEIPOIIOJIb30BaHUS B YaCTHOCTH. MaccoBO€e MCIMOJb30BaHUE MPUPOIONOAOOHBIX TEXHOJOTHI CIIOco0-
CTBYET MOJICPHU3ALMY TEXHOJOTMIECKOro yKiIaga. MMeHHO Takas ¢hopMa peBOIIOLIMOHHOIO IIpeodpaso-
BaHMST OTKPBIBAET MYTH TSI HAJTAXKUBAHUS KOBOJIOLIMOHHOTO B3aMMOIEUCTBUSI CUCTEMHBIX aHTarOHM-
CTOB — Y€JIOBEKA U XKMBOI MPUPOILI 3eMJIM — Ha OCHOBE IIPUHIIMIIOB ITapajUIeIbHOTO HePa3pyLIaoIero
pa3BUTHSI.

Katouegoie croga: TexHonornueckasi napaaurma, rexHocdepa, HeIpoIoab30BaHUe, IKOJIOTU3ALMS, TEXHO-
JIOTUYECKUI YKIIa, SIAPO TEXHOJIOTUUECKOTO YKIIaaa, 3KOJIOTUIECKUI KPU3UC, TTPUPOIOTIONOOHBIE TEXHO-
JIOTUM, KOHBEPTeHTHBIE TOPHbIE TEXHOJIOTUU.
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BricTpoe HapacTaHue MIOOAJILHOTO B3KOJOTHUYe-
CKOTO KpM3HcCa, COMPOBOXIAKIIEECs yBeIMYCHUEM
3aTpaT Ha COXpaHEHHWEe IIPUPONBI, BBHIIBUHYJIO Ha

MepBbIi IMJIaH MPOOJIeMbl B3aUMOIAECHCTBUS WX MPO-
TUBOCTOSIHUS YeJIOBeKa 1 eCTECTBEHHOI OMOoTHL. He-
clydyailHO MMEHHO ceiiyac, Ha O4yepeaHOM 3ITale

CTPEMUTEIBLHOTO Mpeodpa3oBaHuUsi aHTponochephl,
KOIJa MacIITab TeXHOTEHHOTO pa3pylleHUsI IIPUPOI -
HBIX DKOCUCTEM TIPUOIUBUICS K TTOPOTY OYSBUIHOM
HeoOpaTUMOCTH, YeJIOBEYECTBO BAPYT C YAUBIECHUEM
U GECIIOKOMCTBOM OCO3HA/IO, UTO HAlll “KOCMHYE-
CKUIi KopabJib” — Tu1aHeTa 3eMJIst — He TaK V3K BEJINK,

TPYBELI,KOI?T Kinument HukonaeBuu —
akageMuk PAH, rimaBHEIN HAyYHBIN COTPYI-
Huk MITKOH PAH. TAJITMEHKO IOpwit
[TaByIOBUY — JOKTOP TEXHUYECKUX HAYK, BE-
mymmii  HayuHblii  cotpymHuK WMITKOH
PAH. KAJIABWUH TI'ennanuii Banepuano-
BUY — JOKTOP TEXHUUECKUX HaAyK, IIaBHBII
HayuHbIi corpynHuk MITKOH PAH.
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KaK 3TO Ka3aJIOCh COBCEM HEIABHO, U UTO €TI0 PECyp-
Cbl COBCeM He Oe3rpaHMYHBI. IlosBMIIOCH SICHOE
MMOHMMAaHME TOIO, YTO B paMKaxX TEKYIIel MOIelIu
WHIYCTPUAILHOTO Pa3BUTHS 3alllUTa U COXpaHECHUE
MPUPOITHOM Cpeabl HOCSAT XapaKTep 0OpPbOBI CO Cre-
CTBUSIMU, a He ¢ mpuurHaMu. [ToaTomMy Bcenonioma-
IOIMI CUCTEMHBIN KPU3UC — 3TO HE yIrpo3a 3KOHO-
MUYECKOMY OJIaroIojlydrio, a IpsIMOE yKazaHue
YeJIOBEUECTBY Ha Yrpo3y BBDKMBAHUIO U HEOOXOIU-
MOCTb He3aMeIUTENbHBIX aeiicTBuil. Mcxons us u3-
BECTHOTIO ITOHSITUSI MapaaurMbl Kak UAEU WU KOH-
LEMLMY, OIIpeAcsiolleili B3aMMOHAIIPaBICHHOCTh
BCEX DJIIEMEHTOB pa3BuBaloueiica cucrtemsl [1, 2],
coaeprkaHue U 1eJeBYyI0 (PyHKIIUIO JII0O00M TEXHOJIO-
TMYEeCKOi MapaguIMbl COBpPEMEHHOM TEXHOKpAaTHUie-
CKOM LIMBUIMU3aLIMU, Oa3upylonieics Ha unesx 0e3-
rPaHMYHOTO POCTa MOTPEOIEHMSI, MOXHO OIPEIEIUTh
Kak oOecreyeHue pacTyllero KOJUYECTBEHHOIO U
Ka4eCTBEHHOTO YPOBHS MOTpeOIeHMsI OOIlecTBa 3a
CUYET MCITOIb30BaHMSI PECYypPCOB reocdep 3eMJIM C MU-
HUMAJIbHBIMU 3aTpaTaMyd U MaKCHUMAaJIbHOM MHpu-
OBLIbIO.

M3-3a HECOOTBETCTBUSI MEXIY ITOCTYIAaTEIbHBIM
pa3BUTHEM HAyYHBIX MCCICAOBAHUI 1 BHIPAXKEHHOM
WHEPILIMOHHOCThIO TPU OOHOBJIEHUN TEXHOJIOTUYE-
CKOI1 OCHOBBI IIPOM3BOJICTBA IIPOLIECC KAYECTBEHHOM
MepeCTPOKY TeXHOCHEPHI (B paMKax IeHCTBYIOIIEH
TEXHOJIOTMYECKOU MapaurMbl) MpoTeKaeT HEpaBHO-
MepHO. BriepBble 3T 3aKOHOMEPHOCTH MOAMETWIIN
OCHOBOIIOJIOXKHUKHN OOILICIIPUHITON CErogHsI TUIO-
Te3bI (2 MOXET ObITh, TEOPUH) OOJILIIMX SKOHOMUYE-
ckux umkiaoB H.I. KonmpateeB u [I.M. Onapun.
ITo ux MHeHUIO, HayYHO-TEXHUYECKHUII IIporpecc
MPOTEKaeT B BUJIE MOCIEI0BATEIbHON CMEHBI 9KOHO-
MUYECKUX LIUKIIOB, KaXKIblil N3 KOTOPBIX IIPOAOJIKA-
erca 50—55 et m xapakTtepmu3yeTcsl OoNnpencIeHHBIM
JUTST JTAaHHOTO IIUKJIa YPOBHEM Pa3BUTUSI TIPOU3BOIU -
TEJILHBIX CHJI (MJIM TEXHOJOTMYECKUM YyKiIaaoM) [3].
Benymumu wuccnegoBaTesiMu JaHHON IIPOOIEMBI
CTaJIi TaKMe U3BeCcTHBIE yuéHble, Kak K. Ilepec, aka-
nemnkn PAH J1.C. JIeBoB 1 C.}O. I'naspes, a B 061a-
CTH HEIPOIIOIb30BaHUS — WieH-KoppecrnoHaeHT PAH
J.P. KannmyHoB. CoIIacHO CJIOXWBIIMMCSI CETOIHS
MIPEACTABIICHUSIM, MEeXHOA02UYeCKUN YKAAO — 3TO CO-
BOKYITHOCTh OCBOCHHBIX OOIIIECTBOM COITPSIKEHHBIX
MPOU3BONACTB (MJIM TEXHOJIOTUI), UMEIOIINX ONMHAa-
KOBBI MHTEJIEKTYaIbHBIN (KOTHUTUBHBIN) YPOBEHB
W Pa3sBUBAIOIIMXCS CHUHXPOHHO Ha OIpPeacIEHHOM
aTafne MCTOPUYECKOTO Pa3BUTUS (3KOHOMUYECKOM
nukie) [4].

HepaBHOMEpHEIII XO#  HayYHO-TEXHUYECKOTO
rmporpecca o0yCJIOBJICH ITOCIEI0BATEIbHOCTBIO 9KO-
HOMMYECKUX LIMKJIOB, 3aKaHYUBAIOIIIMXCSI KPU3UCOM
MPOM3BOACTBA. BbIXom U3 Kaxa0ro Kpru3uca CBsI3aH ¢
¢opMHpOBaHNEM HOBOTO TEXHOJOTMIYECKOTO YKIaaa
U TIO3TAITHBIM II€PEXOJ0M IPOMU3BOIUTEIBHBIX CHUJI
Ha GoJiee BbICOKUIT ypoBeHb (Tabu1. 1) [5—7]. KorHu-
TUBHBIM aHaIN3 BHYTPEHHETO COAEpKaHUS Xapak-
TEPHBIX JIJIS1 KaXKIOT0 yKJIaaa TEXHOJOTUl IMToKa3bIBa-
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€T, YTO Ha BCEX ATallaXx pa3BUTUS LiejeBast (QYHKIIUS
TEXHOJIOTUUECKON TMapaaurMbl, oTpaxKarolasi Mpruo-
pUTET 3KOHOMUWYECKOTO MMIIepaThBa, OCTaEéTcs Oe3
W3MEHEHUI. DTO 03HAYAET, UTO BCE IIPUPOIOOXPAH-
HBIE 3a/1aYM PEIAlOTC 110 OCTATOYHOMY MPUHLIMITY —
KaK CHUCTeMa MOCJIeIeAICTBUI, CHIZKAIOIINX YKe J0-
CTUTHYTBIE TEXHMKO-3KOHOMMWYECKHME I10Ka3aTeJIN.
I1po0byieMBbl Ke 3KOJOTUM, BO3HUKAIOLINE B PE3yiib-
TaTe PyHAAMEHTAJIbHOTO aHTarOHUCTUYECKOTO IIPO-
TUBOPEYUSI MEXAY OMOJIOTMYECKOM CYIIHOCTHIO 4Ye-
JIOBeKa 1 abMOJIOTMYECKUM CITOCOOOM MOJIyYEeHUST UM
sHeprun CoJIHIIA, HE PEelIaloTcs BOOOIIE M TOIBKO
HaKalJuMBalOTCI NpU KaxXAaol odyepeaHOM CMEHe
ykJj1agoB. [To3ToMy Kpu3HUCHI IIPOU3BOACTBA, MHUILIM -
WpOBaBIIIME 3Ty CMEHY, Bcerga oOperaioT (opMy
KPU3KCOB 3KOJIOTUYECKUX, KOIIa YPOBEHb U CTPYK-
Typa IOTpeObJIeHUsT pacTylleil aHTpoIriochephl nepe-
CTalOT COOTBETCTBOBATh PECYPCHBIM BO3MOXKHOCTSIM
TOI MM MHOM reocceprl IUIaHETHI (Ta0d. 2).

M3 Tabauil TakKe CaeayeT, YTO Ha CTaauu popMu-
poBanus IV V TexHoI0TMYEeCKMX YKIIaA0B 9KOJIOTH -
YyecKMii Kpusuc ouocdepsl TpaHChopMUpOBaJICS B
WHTETpaJIbHBIN KpU3KC reocdep, IIPU KOTOPOM OIac-
HBIM TEXHOT€HHBIM HU3MEHCHUSIM OIHOBPEMEHHO
MOJABEPraloTCsl BCe eCTeCTBEHHbIE reocdepbl 3eMJIN.
CraHoBUTCSI BCE Oo0Jiee OUYEeBUAHBIM, YTO B paMKax
JIIEMCTBYIOLIEN TEXHOJOTMYECKOMN IMapaaurMbl, OTpa-
Karlei 6e3pa3aeabHOe rOCIIOACTBO UIEOJOTUN He-
OrpaHMYEHHOTO POCTa MOTPEOIeHMSI, BCE ITOIBITKA
MPEONOJCHUS TEeKYIIUX KPU3MCOB MOHETAPUCTCKMU-
MU MeTolaMu Oe3yCHellHbl, a BBIXOJ U3 3aTSIHYBIIS-
rocsi IIPOTUBOCTOSTHUSI C TIPUPOIOIT MyTEM MHHOBA-
LIMOHHOTO Mpeo0pa30BaHMs TEXHOJIOTUYECKUX YKIa-
JIOB y>ke HeBO3MOXeH. HeoOxonuma coBcem apyrast
WUICOJIOTUSI TEXHOJIOTMYECKOIO pa3BUTUSI BCEX KOM-
MOHEHTOB aHTponocdepbl, KOTOpast YYUThIBaja ObI
HEe TOJIbKO TOTPEOHOCTU 4YejoBeKa, HO U YCJIOBUS
JIOJITOBPEMEHHOTO YCTOMYMBOTO Pa3BUTUS U COXpa-
HEHMSI €CTECTBEHHOM OMOTHI.

Ewmg B XIX B. pycckuii punocodp H.d. ®Exopos B
CBOMX Tpydax OTMedaJsl, YTO JJis CO3JaHUs MOJIENU
LUBUIN3ALUM, He YOUBAIOIIEH IIpUPOIY, HY>XKHBI HE
TOJILKO OOIIIMPHEIC 3HAHMS, HO ¥ COBEPILIEHHO HOBasI
HpaBCTBEHHOCTh. KaTeropuuyecku oTBeprasi uaeu
®. bekoHa O TOXIECTBEHHOCTU MOHSATUI ITOKOpE-
HUS TIPUPOOBLI U BJIACTM Ham HEil, OH CUMTal, 4YTO
BMEIIATEJILCTBO BJIACTU B €CTECTBEHHbLINA XOH IpH-
POIHBIX IPOLECCOB JOJKHO 00eCeUYnBaTh HE TOJIb-
KO IIPOLIBETaHME YeJI0BeKa, HO U COXpaHEeHME XUBOM
npupoas! [10]. Ho tonbko B 1987 r. BceMupHas ko-
muccuss OOH 1o okpyxXaroiieil cpene 1 pa3BUTHIO,
HaKOHell, MOAHSIa BOIIPOC O HEOOXOIMMOCTH YCKO-
PEHHOTO MMOKCKA aJIbTePHATUBHOI MOJIEIN Pa3BUTHUS
LUBUIN3AUM, OITy0InKoBaB gokian “Haire oOmiee
oymyiee”. UMeHHO B HEM OBLI BIIEpBbIe 0003HAYEH
MpUHLIUTT “sustainable-development”, cOOTBETCTBY-
IOIIMIT IO CBOEMY CMBEICILY noddepicusaroujemy uiu
coanancuposannomy pazeumuro. B Poccum artor
TIPUHLIMIT ONIPeaeIEH KaK ycmoiuueoe pazsumue, KO-

Nel 2023
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TPYBELIKOM u np.

Taomuna 1. KauecTBeHHasi CTpyKTypa U 3Tarbl pa3BUTHUS TEXHOJOTMYECKUX YKIIaIO0B [§]

Ilepuon

Hacenenue
3eman

Vknan

XapakTepHbl€ TEXHOJIOTUN

1 MJIH JIeT Ha3az

125 THIC.

300 TrBIC. JTET Ha3ax

1.1 MoTH

2 THIC. JIET Ha3aJ,

300 moTH

CobupaTenbCTBO OMOMPOAYKTOB U OXOTa

TexHoyornu Ha OCHOBE MYCKyHbHOﬁ OHEPIUM YCJIOBEKA 1 JOMAITHUX
KMBOTHBIX

1700—1835

3.3 muipm

PasButne MaHyhakTyp U BOZHOTO TpaHCTIOPTa C IPUMEHEHUEM TeX-
HOJIOTUIA, UCITOJIB3YIOIIUX SHEPTHUIO BETPa U BOIBI

1830—1890

5.8 muipn

II

AXTUBHOE COBCPIICHCTBOBAHME KEJIIE3HOAOPOXKHOIO U BOOAHOTI'O
TpaHCIIOpTa Ha base IIapOBbIX MAallIMH, HIMPOKOEC ITPUMMEHCHUE IMTapoO-
BbIX MalllMH B ITPOMBIIIIJICHHOCTU

1890—1945

6.3 Mupn

I

I[IpuMmeHeHNE 3EKTPUUECKOM SHEPTUM, TTOTBEM TSKEIOTO MAIIMHO -
CTPOSHUS U JIEKTPOTEXHUICCKOI IIPOMBIIIIJICHHOCT! Ha 0a3e IIpuMe-
HEHUS$ CTAJIbHOTO MpOKaTa U HOBEUIINX U300PETEHUI B XUMHUYECKOM
obmactu. PazButue pagmocssisu, Tejerpada, pocT aBTOMOOMIBHOM
IPOMBIIUICHHOCTHU. YKpyITHEeHUe (pUpM, KapTeeil, CHHINKATOB 1
TPECTOB, YCHJICHHUE ITO3ULINIT MOHOITIOJINIA Ha phIHKaX, (POpMUpPOBa-
HHUE CTPYKTYyphl 0aHKOBCKOTO M (DMMTHAHCOBOTO KaItnuTaua

19502010

7.85 mipn

v

[MompéM HEPreTUKY ¢ IIpUMeHeHneM He T 1 He(pTeIpOayKTOB, rasa,
CPEICTB CBSI3U, HOBBIX CHHTETUUECKHX MaTepHrasioB. Pa3BuTre KpyImHO-
MacIITabHOTO BHITTyCKa aBTOMOOMIIEH, TPaKTOPOB, CAMOJIETOB, Pa3HBIX
BUJIOB BOOPYKEHUST, TOBAPOB HapomHOTO TToTpebaeHus. [llupokoe
BHEIpEHNE KOMITBIOTEPOB M IIPOTPaMMHBIX TTPOAYKTOB. [IpruMeHeHUe
aTOMHOM SHEePTUY KaK B BOGHHBIX, TaK ¥ B MUPHBIX LIEJISIX, Mpeobiamna-
HUe KOHBeilepHBIX TeXHOJoTHi1. OOpa3yloTcst TpaHCHAIIMOHAIBHBIC 1

MEXXKHAIIMOHAJIBbHbBIC MTHBECCTUIIMOHHbLIC KOMITAHUHN

2010—2021 rr. u mo3aHee | 7.95 mupn \"

Ycrexu B 001aCTH MUKPO2JICKTPOHUKM, MH(POPMATUKI, OMOTEXHO -
JIOTUU, TeHHOI MHXEeHEPUU, TPUMEHEHUU HOBBIX (hOPM SHEPTUM,
MaTepHaioB, OCBOEHMS KOCMHYECKOTO ITPOCTPAHCTBA, CITyTHUKOBO
cBs13U U T.11. [Iepexonm oT OTneabHBIX (PUPM K HEJIOCTHOM CETU pa3HO-
MacmTaGHBIX GUPM, COEMMHSIIOIINXCS ¢ TTOMOIIbIo MHTepHeTa

TOpOE MO3BOJISIET YIOBIETBOPUTH IMTOTPEOHOCTU Ha-
CTOSIIIIETO BPEMEHM, HO HE CTABUT IO Yrpo3y BO3-
MOXHOCTb OYyOyIIUX ITOKOJCHUI YIOBIETBOPSTH
CBOM COOCTBEHHBIC HYKIBI [11].

PaccMmatpuBas yciioBUsI U MEpPCHEKTUBBI pa3pa-
OOTKM CTpaTeruu YCTOMYMBOIO pPa3BUTUSI Hallleit
crpansl [12], akamemuk PAH B.A. Komntior rmokasain,
YTO YCIEIIHas peaau3aliis HOBbIX el BO3MOXHA B
TOM cJlydae, €CJIM HallMOHaJIbHasI CTpaTerus Mepexo-
Jla Ha HOBOE HampaBjieHue OyneT (opMUpPOBATHCS
KaK MHTErpajibHOe €IUHCTBO JIOKAJbHBIX (B HallleM
MPEACTaBIEHUU — OTPACJIEBBIX) CTPATETUUYECKUX pe-
meHwuii [13—15]. Dta naes ObL1a ITO3Ke oIrcaHa B pa-
6ote [16] KaK TIPUHLIMIT UepapXUIECKO OpraHMu3a-
1M OUOCGhEpPHOro MyTH Pa3BUTUSI TEXHOKpaTUye-
CKOTrO OOIlleCTBa.

TakuMm o0Opa3oM, akTyaJbHOM 3amadeil oTede-
CTBEHHOIW HAyKM CTAaHOBUTCI “o0OecrieueHne BO3-

BECTHUK POCCUMCKOM AKAIIEMUH HAYK

MOXHOCTH 3(p(PEKTUBHOTO OTBETA POCCUIMCKOTO
ob1iecTBa Ha OOJBIIKME BbI3OBBI C YYETOM B3anMO-
JIEMICTBUS YeJI0BeKa U MPUPOIbI, YeJIOBEKAa M TEXHO-
JIoruii” 3a CY€T omnepexaminnx (PyHIaMEHTaTbHBIX
UCCIEeNOBAHUIN U JUHAMMYHOM peanu3aluu MoJy-
YeHHBIX HOBBIX 3HaHuMil [17, c. 8—10]. Dkonoruue-
cKasl cocTapiisitolllasi 3TOU WIEOJIOTUM — MPUHLINAT
3alUTHI IPUPOAHON Cpelibl, KOTOPHIH MoapasyMmeBa-
eT 00s13aTe/IbHOE COXpaHEHUE €CTECTBEHHOII OMOTHI
3eMIM TIpU JIOOBIX MYTSIX TpaHcopMallud TEXHO-
KpaTUYEeCKOTO OOIIIeCTRa.

I[TocTossHHOE yBelIMYeHWE TEMIIOB HAayIHO-TEX-
HMYECKOTO TIporpecca M CTPEeMHUTEIbHOE pa3BUTHE
MHGOPMATUKN TIPUOIMKAIOT COBPEMEHHYIO ILIMBU-
JIM3ALIMIO K OINpPeaeJIEHHON TOUuKe (CUHTYISIPHOCTH),
3a KOTOPOM ITPOTHO3MPOBAHNE OCHOBHBIX TTOKa3aTe-
JIell TIporpecca B paMKax JIeMCTBYIOIINX B3aUMOOT-
HOIIIEHUI YeTI0BeKAa Y IIPUPOIbI CTAHOBUTCS IIPAKTH -
YyecKM HeBO3MOXHBIM. HeoOxommMma akTtyamu3anms
Ne 1

TOM 93 2023
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Ta6auna 2. Dtarbl pa3BUTHS U colepKaHMe 9KOJIOTMIeCKNX KpU3ncoB [4, 8, 9]
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Ilepuon

CoObITHE

I1penmeTt 03a604eHHOCTH

Hamnpapnenue ycunuii mo
pelIeHuto

1 MJIH JIeT Ha3az

PasButne coobiecTBa
Homo habilis

Pacmmpenue obmactu ooutaHust

CoBMecTHas 3BOTIOLNUS C €CTe-
CTBEHHOI1 OMOTOM

300 TrIC. JTET
Hasazn

IosBnenne Homo Sapiens n pa3-
BUTHE COOOIIIECTBA

IMepenpombices JKUBOTHBIX
(Kpu31C KOHCYMEHTOB)

AHTaroHNCTUYECKUE IIPOTUBO-
pe€uMd N nNepexoa K 3eMJICACINIO

2 THIC. JIET Ha3aJ,

PaszBurue 3emiiemenus Kak
OCHOBbBI 9KOHOMMWKUN

Hwuzkast apdexTuBHOCTD IIpH-
MUTUBHOTO 3emiieneus (Tiep-
BBII KPU3KC MIPOTYIICHTOB)

TNepexon K MOJIMBHOMY
3eMJTCICITUIO

1700—1900

ITpoMbITIeHHAST PEBOJTIOTIUS
(TIepBasi 1 BTopast)

Tlepenpombicen pacTUTENILHOTO
MaTepuaa 1jisl SHePreTUYeCcKux
neseit (BTopoit KpU3UC IPOIy-
ESHTOB)

Wcmnons3oBanue OHEPIUU BOIAbI
1 HavaJIo Mepexosa K uCKoriac-
MbIM UCTOYHHMKaM 3HECPTUU

1900—1990

1-a1 MexmyHaponHast KOHpe-
peauust OOH 1o okpyXaromeit
cpene u pa3BuTuio (CTOKTOIIbM,
1972 1.)

Joxnan MexxayHapOoTHOM
xomuccun OOH mo okpyxaio-
e cpene u pa3putuio “Harme

oG1ee Oynyiiee” (1987)

MacirabHoe 3arpsi3HeHUE TIpH-
DPOIBI B CBSI3U C YCKOPEHUEM TEX-
HUYECKOTO Mporpecca (KpU3uc
penyLeHTOB)

Co3gaHne CuCTeM OYMCTKH BCe-
BO3MOXHBIX BI:IGpOCOB; TEXHO-
JIOTUA 3aMKHYTOI'O HMKJIa 1
0€30TXOIHOTO IIpOM3BOACTBA

1992—-2002

2-s1 MexnyHaponHast KOHpe-
penuust OOH 1o okpyxaromieit
cpene u pazButuio (Puo-ne-
XKamneiipo, 1992 r.)

CucreMHoe U IJ1I00aIbHOE pa3-
pyILIeHWEe TTPUPOTHBIX IKOCH-
cTeM, TIOSIBJIEHUE TTPU3HAKOB
HEeoOpPaTUMOCTU pa3pyIIeHUS

OMOTHI (Kpu3uc reocdep)

Peanuzanust KOHLIETIIMU YCTOM -
YHMBOTO Pa3BUTHSI, HA OCHOBE
MPUHIIMTIOB KOSBOJIIOLIMY aHTa-
TOHHCTOB

3-g MexnyHaponHast KOHpe-
penuust OOH 1o okpyxaroiiei
cpene u passuruio (MoxaHHec-

oypr, 2002 r.)

OTCYTCTBUE CUCTEMBI OLIEHOK
3¢ HEKTUBHOCTU YCUIIMIA TIO
oxpaHe IpUpoIbl (KpU3UC reo-

coep)

Pa3paboTrka 1 BHeaApeHUEe KOH-
HEenuu 3K03¢pHEKTUBHOCTU

2011 r. 1 mo3gHee

Kondpepenunu OOH 1o uzme-
Henuto kimMara (Ilapik, 2011 r.;

BricTpoe n3MeHeHre KIruMara B
MaciTabax Bceil ItaHeThl (Kpu-

Crabuausanuss MOHETapUCT-
CKMMHU METOJaMM KOHIIEHTpa-

I'masro, 2021 1.)

3ucC reochep) LIM ITAapHUKOBBIX Ta30B B

arMocdepe 3emau

HOBBIX MEXaHN3MOB 00€eCIieueHUs] TEXHOJIOTUUECKOM
3(pPEeKTUBHOCTH U coXpaHeHUs npupoabl. OgHAKO
MpyU OYEBUIHOM aAHTArOHUCTUYECKOM B3anMMOAEH-
CTBUM OMO- U TexHocdephl, KOraa abCcoJIIoTHaS J10-
MUWHaHTa MHTEPECOB OTHOM CTOPOHBI O3HAYAET TOJI-
HOe TIpeKpallleHue CYIIECTBOBAaHUS NIPYroii, 4acTo
npenjiaraeMblii MyTyaJiu3M Kak B3aMOBBITOIHOE CO-
CylIeCTBOBaHWE HUKAaK HeE IOAXOOUT B KadyecTBe
GYHKIIMOHATBHON MOAEIM. DTO, CKOopee, cucremMa
“XUITHUK—XepTBa”, Korga He onocdepa nepexoauT
B Hoocoepy, a Hoocepa HeoOpaTUMO TTOMIOIIAET
MpU CBOEM pa3BUTUU Ouocdepy, KapaAuHAIbHO W3-
MEHSISl CTPYKTYpYy 3aHMMaeMOW €10 TEPPUTOPUU 3a
CUET MOJHOTO YHMYTOXEHUs] YacTU €CTECTBEHHOI
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OUOTHI U CO3[aHMS AaHTPOMOTEHHBIX WU TIPUPOTHO-
TEXHUYECKUX CUCTEM pa3iMuHOro HazHaueHus. [pu
Takou (popMe KOHDIMKTA MEXTY TIPUPONOI U Yesio-
BEKOM COBMECTHOE MX CYIIECTBOBAHME BO3MOXHO
TOJIKO TMpPU peau3alluyd MPUHIMIA PaBHBIX BO3-
MOXHOCTE ISl pa3BUTHUS TEXHO- U O1ochepbl. DTOT
npuHIMN Ha3BaH akagemukom H.H. MowuceeBbiM
“cmpameeueil K03604H04UYU~ AHTATOHUCTUYECKUX I10
CBOEMY BHYTPEHHEMY cojJiep>KaHUIo cucteMm [18].

BriostHe oueBuAHO, 4TO B cpepe HEAPOIOIb30Ba-
HHUS TIEPEXO[ K 3TOM CTpAaTErMy He TTO3BOJIUT ITOJIHO-
CThIO MIPEOAO0JIeTh 0003HAYECHHOE BHIIIE ITI00AIBHOE
MPOTUBOPEYNE, HO BIIOJIHE peaJIbHO IIPUIATh €My He-
pa3pyLIUTENbHYIO ST KMBOI TIpupoasl hopMy Hpu
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WHTEHCUBHOM Pa3BUTHUM MHHEPAIBHO-CHIPHEBOTO
KOMIUIeKCa 3a CYET CO3MaHMS TEOTEXHOJIOTHUM C
yIIpaBJisieMbIM BHEIITHUM Bo3aeiicTBreM. [ToaTomy B
METOIOJIOTUYECKOM TUTaHe TPeOOBaHUS TT0 SKOJIOTH-
YeCKOI 0€30ITaCHOCTH JTOJIKHBI TIPEIbSIBIISITHCS HE K
OTHEJbHBIM OTepallisIM WY TTpolieccaM, a 3aKIaibl-
BaTbCAd B TEPCITIEKTHBHYIO OOIIETEXHOJIOTMIECKYIO
MmapaaurMy TaKUM oOpa3oM, UYTOOBI COXpaHEHHE
€CTEeCTBEHHOM MPUPOTHOM CPEIbl CTATI0 HEOThEMITe-
MBIM CBOMCTBOM T'€OTEXHOJIOTUIA.

Ecau o6patuth BHUMaHNE Ha MHOTOYMCJICHHBIC
pELIEHUS U PE30JIIOLNU BCEMUPHBIX 9KOJIOTMYECKUX
¢dopymoB (cMm. Taba. 1, 2), TO MOXHO 3aMETUThH I1O-
CTOSTHHOE YITOMMHAaHWE CKPBITHIX U TBHBIX ITPOTHUBO-
peumii, CyIIeCTBYIOIINX B COBPEMEHHOI CUCTeME pe-
DIaMEHTAallud M OpPTraHM3alluM IIPUPOIOOXPAHHON
IeITeIbHOCTH, a TAKKe MPU3BIBLI K KapIMHAJIBHOMY
COKpAIIIEHUIO 3KOJIOTUYECKUX HAarpy30K Ha MpUpPO -
HYIO Cpely, TO €CTb K COOTBETCTBYIOLIEMY MU3MEHE-
HUIO TEXHOJIOTUM, MPUMEHSIEMbBIX B XO3SMCTBEHHOM
nedarebHOCTU. Takast 03a004YeHHOCTh OOIIecTBa —
CBOEro poja Inpu3HaHUE HEOOXOIMMOCTU SKOJOTU-
3alMM OOIIIei TEXHOJIOTUYECKOM ITapagurMbl aHTPO-
nocepbl B MOCTUHIAYCTPHUAJIBHBINA IEpHOHd, KOLIa
9KOHOMMYECKUI UMIIEpaTUB MpU TPUHSATUU pellie-
HUI JOJDKEH YCTYNUTh NEPBEHCTBO HMIIEpaTUBY
sKojorndyeckoMmy. Torma coaep:KaHUE IIOCTUHIY-
CTPUAJIbHON TEXHOJIOTMUECKOM TapamuTIMbl MOXKHO
OTIpeae/INTh KaK 00ecIieueHE JOCTAaTOYHOTO YPOBHSI
noTpebyieHUs 00IIeCTBa 3a CYET UCITOIb30BaHUS pe-
cypcoB reocep 3eMiI Ha OCHOBE CTPaTeruy KO3BO-
JIIOUU aHTAaTOHUCTUYECKUX CUCTEM TEXHO- U OMO-
cdhepnl. TpaHchopMaliys mapaaurMel B TeXHOCHEPY
OpUBEIET K GOPMUPOBAHUIO MOCTUHAYCTPUATILHOTO
TEXHOJIOTUYIECKOTO YKIIaIa.

AHanu3 TeHAEHUMN pa3BUTUS 3KOJOTMYECKOTO
Kpusuca reochep No3BOJSIET TAKXKE ClieJIaTh HEKOTO-
pbi€ BBIBOIBI O HAMPABJIEHUSIX TTePCIIEKTUBHBIX UCCTIEe-
JIOBaHUI B pacCMOTpeHHOI 06acTu. Bo-TepBbix, He-
00X0JMM TMOUCK aJIbTePHATHBbI AEUCTBYIOIIE B MO-
CllelHUE JEeCATWIETUS] WIEOJOTrMu [I0OATIbHOTO
9BOJIIOIIMOHK3MA YeJI0BEKA U MPUPOABI U (POPMUPO-
BaHM€ HOBOTO 9KOJIOTMYECKOTO MUPOBO33PEHUS, OC-
HOBaHHOIO Ha UAESIX UX aHTATOHUCTUYECKOTO eUH-
ctBa [18]. Bo-BTOpHIX, MEPBOCTEIIEHHOE 3HAYECHUE
npuodbpeTaeTt co3gaHue nubhepeHIIMPOBaHHbBIX Me-
TOJOJOTMYECKUX TOAXOJ0B W METOIOB pEelIeHUs
9KOJIOTUYECKUX 3a4ay IS KaXKJI0ro U3 pasinyHbIX
COYeTaHMUIA TUTIOB OMOTHI U chep YeTOBEUECKOM aesi-
TeJIbHOCTU. B-TpeThux, pazpaboTka NpUHIIUIIOB CO-
3MaHUs TeOTeXHOJIOTUH, oOecreuyrnBaloIMX Noayye-
HYE HEOOXOAUMOTO YEJIOBEKY MUHEPAJIbHOTO ChIPbS,
JIOJDKHA YYUTHIBATh T€OJOTMYECKU MpeaonpeneacH-
HYIO JUCJIOKAIMI0 MECTOPOXIEHUI MOJIE3HBIX UCKO-
MaeMbIX B pa3jWyHbIX OMOTOMAX, a TaKXKe OrpaHU-
YEHHOCTb 3aI1acOB U BPEMEHU Pa3pabOTKU KaxJI0ro
W3 HUX U TIO3TOMY CTPOUTHCSI HA OCHOBE OTpaHuyve-
HU, orpeneisieMbIX YCJIOBUSMU €CTECTBEHHOTO ca-

BECTHUK POCCUMCKOM AKAIIEMUH HAYK

MOBOCCTaHOBJICHMSI OMOTHI HA BCEM MIOIIAAU €€ TeX-
HOTCHHOT'O IMTOpaKC€HUA.

Hcnonb3oBaHue Ipu pellieHUK 1poodaeM METOIOB
CTPYKTYPHO-(GYHKIIMOHAIBHOTO aHAJIM3a ITO3BOJISIET
BBISIBUTH XapaKTePHCTUKH HOBOI KOHIIEIIINK pa3-
BUTUSI TexHOchepbl, KoTopass (GOpMUPYETCST Kak
CJIOKHAasl OTKpPbITasi CHCTeMa, BKJIoYarollast B ceOst
TPU B3aMMOCBSI3aHHBIX BJIEMEHTa: KOTHUTWUBHBIN,
TEXHMKO-3KOHOMUYECKUI 1 yrpaBieHyeckuii. [lep-
BBl NIBa JIETKO TPAHCHOPMUPYIOTCS B IPUPOIHO-
TEXHUYECKYIO CHCTeMy mpou3BoacTBa. E€ cTpykTypa
(B COOTBETCTBMU C OCHOBHBIMU ITOJIOKCHMSIMU TEO-
pUM KOTHUTUBHOIO pe3oHaHca) (popMHUpyeTCs MpU
BCTpauBaHUK OMOTeHHOI MH(OPMALIUU B CYLIECTBY-
IOIIYIO CUCTEMY 3HAHMIA 0 TexHonoruu [19].

Ha nporsckeHnn coTeH MUJIJIMOHOB JIET PacTeHUS
U XHUBOTHbBIE Pa3BUBAJIUCH, IIPEOOpaKaanuCh U IIPU-
CcriocabJMBaJIMCh K BCEBO3MOXHBIM W3MEHEHUSIM
YCJIOBUIA CBOETO CyllecTBOBaHUS. B pe3dynbraTe me-
TOIOM BBOJIOINOHHBIX ITPOO M OIMOOK B HUX OBIITN
3aKperieHbl YIUBUTEILHBIE IO CBOEM MPOCTOTE U
3(GEeKTUBHOCTH  IIPU3HAKU, OOECIIeYNBaIOIINe
YCTOMUYMBOE pa3BUTHUE CIOXKHEHIINX IO CTPYKTYpE U
XapakTepy B3auMOACUCTBUSI OMOJIOTMYECKUX COO00-
mecTB. [lompaxkaHue 3amMedaTelIbHBIM CIIOCOOHO-
CTSIM KMBOTHBIX U YHUKAJIbHBIM BO3MOXKHOCTSIM
OMOJIOTMYECKMX CUCTEM BBLICTYMNAET CETOIHSI OOHUM
W3 HOBEHINMX HampaBJIeHWII HAydIHOTO MOMCKa B
CTpEMJICHMHU 4YeJI0BeKa YCOBEPIIEHCTBOBATh MUP Ha
OCHOBE IPUHIMIINATBHO HOBBIX ITOJIXOJ0B B 00/1aCTH
IIPOMBIIIUICHHBIX TEXHOJIOTUIA.

IMpenBocxulass coBpeMeHHbIE TPOOJIEMbI 3aI0JT-
ro 1o uX TosgBiaeHus, akageMuk B.U. Bepnamckmit
cchopMmynupoBall “HoocdepHyI0” 3amady Mo BCTpau-
BaHMIO TEXHOJIOTMYECKMX IIPOLIECCOB B IIUKJIBI €CTE-
CTBEHHOTO 000pOTa BelIecTBa B 0OMocdepe ¢ MelIbio
obecrieueHUsI MX Hepas3pyllaloliero B3auMoeii-
ctBus [20]. OueBUIHO, YTO pelleHue 3TO T100aab-
HOM 3aIa4yd BO3MOXKHO TOJBKO ITyTEM CO3IaHUS U
MPUMEHEHUSI TEXHOJOTUI C HOBBIMU CBOMCTBAMW,
00ecneYnBarIMU COXpaHEeHNE IIMKIIOB €CTECTBEH-
HOro obopoTa BemiecTBa. UMeHHO Take TeXHOJIOTUI
JIOJIKHBI COCTAaBUTh OCHOBY HOBOI'O MOCTUHIYCTPU-
aJIbHOTO TeXHOJIOrMYecKoro ykiama. Orcioma ciaeny-
€T, YTO TEXHOJIOTMYECKIME OTBETHI HAa DKOJIOTMYECKIE
BBI3OBBI CJIEyET UCKATh B MU3yYEHUU TE€X CUCTEM, Te
STU OTBETHI YK€ MOJTy4eHEI — B CUCTEMaxX OMOJIornde-
CKUX.

PazButne texHocdepbl KaK OCHOBBEI COBpPEMEH-
HOM IUBWJIM3ALIMU ONPENIesIeTCs ITPOCTOi (PYHKIINO-
HaJIbHOII TpuMamoil “3HaHUe—yMeHHue—pe3yabTaT”
(mnu “HayKa—TeXHOJorusI—Ipoaykr”’). KadecTBeH-
Hasl XxapakKTEepUCTUKA 3TUX 2JEMEHTOB CTAaHOBUTCS
MOHSITHOM MpU €€ PacCMOTPEHUU B OOpaTHOM TO-
psiIKe: HEOOXOmMMBIE IJISI HaC CBOIMCTBA MPOIYKTa
MpeaoNpeaeIsiloT BHYTPEHHEe COAepKaHUE TEXHO-
JIOTUM, a OHO B CBOIO ouepeb yKa3bIBaeT Ha TO, Ka-
KYI0 UIMEHHO 4YacCTh OOIIIeTO 3HAHMS MbI JOJIKHBI MC-
Ne 1
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II0JIb30BaTh IIPU CO3MaHUM JaHHOI TexHoaoruu. I1o-
9TOMY TIONYJISIPHOE CErofHsI  CJIOBOCOYETaHUE
“IIpUPOIOIIOTO0OHBIE TEXHOJIOTMM HAI0 TPaKTOBATh
He KaK HabOp KaKUX-TO HEOOBIYHBIX TEXHOJIOTH, a
KakK oIlpeae/ieHrue BEKTOpa MPUI0XKEeHMS TTOMCKOBBIX
YCUJIMI 1 KaK YKa3aHMe Ha TO, YTO HOBEIE ITyTH 1ieJie-
HampaBJIECHHOTO IIpeoOpa30oBaHMsI TEXHOJIOTUII MBI
HaMepeHbl HAliTU C TOMOIUbIO 3HAHUI O XKMBOM MPHU-
pone. M3BecTHO, YTO B OOIIEM BUIC TCXHOJOTUS
MPEACTaBISIET COOOI IIPAKTUYECKOE IIPUMEHEHNE
3HaHWS JJIS1 CO3MaHUSI METOAOB MPOU3BOACTBEHHOM
nesrenbHocTu [21, 22]. Torna npupoaononoOHbIMU
cJienyeT CYUTaTh TEXHOJIOTUM, CO3MaHMe U Pa3BUTHUE
KOTOPBIX MPOUCXOIUT HA OCHOBE 3HAHUIN O XMBOM
npupoje. DTO BceoObeMIIIOIEE ITOHSTHE JIETKO
MOXHO pa3aeanuThb Ha ABE YaCTH IO BHYyTPEHHEMY CO-
JIEP>XKaHUIO TEXHOJIOTHI: IIOMCK “TIPUPOIOIIOn00-
HBIX” pelleHUI 111 TEXHOJIOTUI, UMEIOIIUX aHAJIOT !
B >KMBOM IIPUPOE U HE UMEIOIINX UX.

B nepBoMm ciyyae peub UAET O TOM, YTO MHHOBA-
LIMOHHOE Pa3BUTUE ONPEAETEHHON IPYIIbl TEXHOJO-
I'Mii OCHOBaHO Ha AyOJMPOBAHUU yXE CYIIECTBYIO-
IIUX B XXMBOI MpHpOJie MPOLIECCOB. DTO HampasJe-
HUE WMeeT JOCTaTOYHO [JIMHHYIO MCTOPMUIO,
KOTOpasi, BUAMMO, OEpET HaYajlo C MOMEHTA TOsIBJIe-
HUYS1 OUOHUMKU. 31€Ch UMEIOTCS U CEPbE3HbIE PE3yJib-
TaTbl, U OTPOMHBIE TEPCIEKTUBbI, KOTOpPbIe OYAYyT
TMOCTOSIHHO pacCIIUpPSIThCS TI0 Mepe YITyOJIeHUs Ha-
IIMX 3HaHUI 0 MarepuaabHoM mupe [23, 24]. Takue
TEXHOJIOTUU MOXHO Ha3BaTb MPuUpoo080CHpOU38005-
wjumu, MTOCTPOEHHBIMU Ha OCHOBE BOCIIPOU3BOACTBA
MPOLIECCOB, 00ECTIEYNBAIOIIMX CYLIECTBOBAHUE XU-
BBIX CYIIECTB B COCTaBE OMOThI NMIPUPOAHBIX IKOCU-
cteMm. IIpu3HaBasi oueBUAHYIO 0€3rpaHUYHOCTh BO3-
MOXHOCTEH pa3BUTUS U peaiu3alliy 3TOro Moaxo/a,
clieyeT yka3aTb U Ha er0 OrpaHU4YeHHOCTh, TaK Kak
YeJI0BEK, OOpETS B XONI€ 3BOJIOLIMU Pa3yM, MPOAOJI-
JKUJI CBOE NayibHelilllee pa3BuTHe BHE €CTECTBEHHOTO
OanaHca cojiHeYHO#l sHepruu. VMIMEHHO TMO3TOMY
¢dyHIaMEHTOM CO3MaHHON Ha 3TOM IMYTU TEXHOKpa-
TUYECKOW LMBUIN3ALMU CTaJd MPOLIECCHl U TEXHO-
JIOTUM, Y KOTOPBIX HET U HE MOXET OBbITb MPSMBIX
aHaJIOTOB B >KMBOU npupoze. B 3Ty rpynity nonagaot
MPaKTUYECKU BCE TEXHOJIOTUM, CO3Malolle Ha Tep-
pUTOpPHSIX, KOTOpbIE paHee 3aHMMasla eCTeCTBEHHas
0MoTa, UCKYCCTBEHHYIO Cpely OOMTaHUsI YesloBeKa.
Peub unéT 0 mo6GkIYe MUHEPAIBLHEIX PECYpPCOB (B TOM
YUCJIe DHEePreTUYecKux), NMEepBUYHON TepepadoTke
JIOOBITOTO CHIPbSI Y METAJUTYPTUX, 00OpaboTKe MeTasl-
JIOB, CTPOUTENILCTBE, BCEX BUAX TPAHCIIOPTa, MalllU-
HOCTPOEHUH U T.1. B 1TaHHOM ciiy4yae 11eibio morcKa
CTAaHOBUTCS HE KaKasi-TO OTAEIbHAasl TEXHOJIOTHUS, a
¢dopma 3KOJ0TrMYecKu cOaJaHCUPOBAHHOTO (KO3BO-
JIIOLIMOHHOTO) B3aUMONEHCTBUSI aHTArOHUCTUYE-
CKUX KOMIIOHEHTOB MpY Pa3BUTUU €IUHOI MPUPOI-
HO-TEeXHUYECKOI CUCTEMBI.

Tak kak pPasBUTHUEC — I3TO IIPpOLECC MMMAaHEHTHBIN
M €ro MCTOYHMK 3aKJIIOYEH B CaMoii paSBI/IBa}OLLIeﬁ
CHUCTEME€, CTAHOBHUTCA OYCBUIHBLIM, 4YTO IIOJIC3HLIC
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CBOICTBa MPUPOJHO-TEXHUUECKHUX CUCTEM B 1I€JIOM
OYyIyT MOJIHOCTHIO TUKTOBAThHCS MPUHIIUNIAMU (HYHK-
LIMOHUPOBAHUSI BXOMSIIMX B HEe€ 3JieMeHTOB. Y3 3T0-
ro cjeayeT, YTO OCHOBHBIM HallpaBJIeHUEM MOHCKa
nmyTeit 3¢b(EKTUBHOIO 1 9KOJIOTMYHOTO PA3BUTHUSI SIB-
JisieTcsl TpaHC(opMalivsi B T€OTEXHOJIOTUIO TeX 3Jie-
MEHTOB (PyHKIIMOHAJIbHOU CTPYKTYPbl PABHOBECHBIX
OUOJIOTUYECKUX CUCTEM, KOTOPhIE 00eCTIeYnBaIOT UX
9KOJIOTUUECKYIO YUUCTOTY U 6e30TxoaHOoCTh. [Tpume-
HUTEJbHO K TpobjieMaM HEApPOIOJIb30BaHUS 3MIECh
MO>KHO TOBOPUTh O CO3MAHUU TEXHUYECKUX CUCTEM C
HOBBIMU KayecTBaMU Ojarogapst ux (yHKLIMOHAIb-
HOMY COMIXEeHUIO (KOHBEPIeHIIMM) C OMOJIoruye-
CKUMHM CHCTEMaMU, KOTOpbIe yXe 00JIamaloT UMH.
CoracHO KJ1acCCUYeCKO TEOPUU U OCHOBHBIM T€O-
peMaMm momoous, Takas popma repeHoca nHdpopma-
LUK TIpeaycMaTpuBaeT BO3MOXHOCTh W3MEHEHMUS
MaciuTabHoro ¢akTtopa mpu IOJHOM COXpaHEHUU
UIIEHTUYHOCTH MpOoliecca WK SBJICHUSI.

Btopoit Tun npupomonogoOHBIX TEXHOJOTUIA —
KOH@epeeHmHble, KOIJAa aHTPOIOIEHHBIE ITPOLIECCHI
B3alMOJICMCTBYIOT MEXIy cO00ii B OMOMNOJ0OHOI
(YHKIIMOHAIBHOM CTPYKTYpE. YUUTHIBAasE aHTarOHM-
CTUUYECKUI XapaKTep IPOTUBOPEUYMIL MEXKTY TEXHO- U
ouocdepoii, o0ILIyI0 METOHOJOTUIO pEelleHUsT ITOu
poOJieMbl 1IeJIECOOOPAa3HO CTPOUTHh HA OCHOBHBIX
MOJOKEHUSIX TOMEOCTaTUKM O CIocobax MomiepxKa-
HUSI XKM3HEHHO BaXXHbBIX ITapaMeTPOB B3aMMOJEi-
CTBYIOIIUX CHUCTEM ITyT€M YIpaBJIEHUS IIPOTHUBOpPE-
yusaMuy. Takoil mogxod HaéT BO3MOXHOCTh CHMHTE3a
IIPOTUBOIOJIOXHOCTE B paMKax eAUHOM (PyHKIIMO-
HaJlbHOI cucTeMbl. [IpuMeHMTENIbHO K IIpoOJeMe
MIPOTUBOCTOSIHUS YeJIOBEKA 1 IIPUPOIBI 3TO O3HAYA-
€T, YTO OHU COCYILIECTBYIOT B €AUHOI CUCTEME, KOTO-
past obecrieuynBaeT MapajuleIbHOE Hepas3pyllaloliee
pa3BUTHE aHTATOHUCTOB 3a CUET OTPAHUYECHUS YPOB-
HS TEXHOTEHHbIX BO3JIECUCTBUU IUANA30HOM TOJE-
PaHTHOCTH CTPYKTYPOOOPa3yIOIINX 3JIEMEHTOB O1O-
ThI HAPYILIAEMBIX 9KOCUCTEM.

C MOMOIIIbIO METOJIOB 20Me0Cmamu4eckKoll mpanc-
¢opmayuu 10CTaTOUHO MPOCTO TEPEUTH OT aHAIU3a
MPUHIUNOB (PYHKIIMOHUPOBAHUS PABHOBECHBIX
OUOJIOTUYECKUX CUCTEM K CUHTE3y (DYHKILIMOHAJb-
HOM CTPYKTYpbl TOPHBIX TEXHOJOTUIA, SKOJOTUYE-
CKH€ MOCIIEACTBUS MPUMEHEHUSI KOTOPBIX OyIyT cOa-
JIJAHCUPOBAHBI C JIOKAJIBHOW YCTOMYUBOCTBIO €CTEe-
CTBEHHOI OMOTHI, BOCTIPUHUMAIOIIEH TeXHOTeHHYIO
Harpy3ky. MeToqibl TOMEOCTaTUKHU IOITYCKAIOT Tepe-
HOC OumoJiorTM4ecKoili MHpopMalluM B TeXHOchepy
MMyTEM MOATATHOIO (DOPMUPOBAHUS T€OTEXHOJIOI M-
YEeCKOT0 TOMEOCTaTa Ha OCHOBE CTPYKTYpPbhl TOMEO-
craTa OMOJIOTMUYECKOTO C 3aMEeHOM collepKaTeIbHbIX
9JIEMEHTOB Ha T€OTEXHMYECKHUE 1IeJIEBble aHaJIOTH.
DTO MO3BOJISIET CUHTE3UPOBAThH MPOTUBOIOJIOXHO-
CTHU B BUJIE TIOCTPOECHUS TIPUPOTHO-TEXHUIECKOU CU-
CTEMBbI TTPOMBILIJIEHHOTO MPOU3BOACTBA, B KOTOPOM
3a CUET CO3MaHUSI U MIPUMEHEHUSI TEXHOJOTUM, MO-
CTPOEHHBIX MO OWOTUYECKUM (HYHKIIMOHAIBHBIM
MPUHIUIIAM M OTPAHUYEHHBIX I10 BHEIIHEMY BO3-
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JIEeCTBUIO YCIOBUSIMM BBIKMBAHHUSI U CAMOBOCCTA-
HOBJICHUSI OMOJIOTMYECKUX CHUCTEeM, ObLIU ObI pa3pe-
IIeHbI IIPOTUBOPEUMS MEXIY OMOTOM M TexHOChe-
poit. TexHudeckast COCTABIISIOLIAS TaKOM CUCTEMBI
JIOJKHA OTBeYaTh TPEOOBAHUSIM INPUHIIMIIOB, 00ec-
MICYMBAOIINX SKOJIOTUYECKYIO COATAaHCUPOBAHHOCTD
(GYHKIIMOHUPOBAHUS CUCTEM €CTECTBEHHOM OMOTHI.

HMnest 0 BOBMOXHOCTH CO30AHUSI KOHBEPTeHTHBIX
TEXHOJIOTUI UIST JOOBIYM TBEPIBIX MOJIE3HBIX MCKO-
MaeMbIX ObLIa BIIEpPBBIE BbIOBUHYTAa B MHCTUTYTE
po6JIeM KOMILIEKCHOTO OCBOSHMSI HEIp UM. aKaje-
muka H.B. MenrHukoBa PAH, korna nipu nposeje-
HUM LUKIa (PyHAAMEHTAIbHBIX UCCIETOBAHUI IO
rpanTy POD®U Ne 96-05-4784a 6Gr11a pazpaboraHa u
TEOPETUYECKU MOATBEPKIEHA TMIIOTE3A O TOM, 4YTO
YPOBEHb DKOJIOTMYECKOil Ge30IMacCHOCTU TEXHOTeH-
HOIf TEOCUCTEMBbI IO OTHOLIEHUIO K OMOJIOrMYeCcKOit
CHCTeMe TPOIOPLMOHANIEH CTEIEHU eIMHOO0Opa3ust
MPUHLMIOB (QYHKIMOHUPOBAHUSI OOEUX 3TUX CU-
CcTeM.

B pesynprare mociieayoninx IMOUCKOBBIX U (PYH-
JaMEHTaAJIbHbIX l/lCCHCILOBaHI/lﬁ 6bIIII/l OIpe€aCJICHDBI
OMOTEXHOJIOTUYECKUE TIPUHIUAIILI IOCTPOSHUS KOH-
BEPIreHTHBIX TOPHBIX TEXHOJOIMiI1, COBMECTHAs pea-
Jn3alrsg KOTOPBIX ITO3BOJIUT CTPYKTYpUPOBATh BO
BpPEMEHM U IIPOCTPAHCTBE IPOILECC U3BJICUCHUS U3
HEJp TI0JIE3HBIX UCKOITAEMBbIX B TIOJTHOM COOTBETCTBUU
C OIpaHUYCHUAMMU DISKOJIOI'MYECKOro uMIi€parmBa M
yCTOMYMBOrO pa3ButThs. OCHOBHBIM 3JIEMEHTOM HC-
MOJIHUTEJIbHOM CTPYKTYpPbl HOBOIO TUIIA TOPHOI TEX-
HOJIOT'MHU BBICTYIIACT MPUPOAHO-TEXHUYECCKAsA CUCTEC-
Ma OCBOEHUSI 3aI1aCOB MECTOPOXICHUSI, B CBOIO OUe-
penb O0beMMHSIONIAS ABA IMTOJTMOOBEKTHBIX KJIacTepa,
Ka>KJIblii 3 KOTOPbIX KOHLIEHTPUPYET YCUIUS B pa3-
HBIX HampasiieHusix [25]. IlepBrlii, npoussodcmeer-
HO-mMexHu4ecKull, TMeeT CBOEH 11eJTbI0 3(P(HEKTUBHYIO
1 0e30TacHyI0 JOObIYY MOJE3HOr0 UCKOIAeMOoro, a
BTOPOI1, npupodooxparHtutii, GOPMUPYETCS KaK CUCTE-
Ma JIEUCTBUI M OrpaHUYEHUI 10 MPEeaOTBpPALLCHUIO
HEeoOpaTUMBIX 3KOJOTUYECKMX TMOCIEACTBUI OT He-
M30eXHOr0 JIOKAJBHOTO pa3pyllIeHUs] JUTOCGhEPEL.
Kaxxnplit u3 3TUX KJIacTEPOB COCTOUT M3 MOHOKJIA-
CTepOB HM3IIEro IMopsiaKa, KOTOpble (pOPMUPYIOTCS
13 GYHKIMOHAIBHBIX CUCTEM pa3JIMIYHOrO Ha3Ha-
YeHU:I.

B3anmopeiicTBue 3TUX COCTABISIONINX, KaK U B
KaXXIOM CIO0XKHOUM cUCTeMe, onpeaessieTcsl TeM, YTO
OIlHA SIBJISIETCSI YIIPABIISIONICH, a Ipyrast — UCTIOJTH-
TesabHOl. McrioHuTebHAas (B HAILIEM Cydae — TeX-
HUYecKasi) peajnu3yeT OCHOBHYIO (PYHKIIUIO CUCTE-
MBI — JOOBIYY TTOJIE3HOTO MCKOTIAeMOTO, a YITPaBJIs-
olmass — peryaumpyer €€ INpoBeJeHUEe C YYETOM
U3MEHSIONIMXCST YCIOBUI Cpeabl U TpeOOBaHUM CO-
XpaHEeHUsT €CTeCTBeHHON OMOTHI. IlyT TpakTmde-
CKOTO ITPUMEHEHUS TaHHBIX TIPUHITUIIOB 00yCIOBIIEe-
HbI MOP(MOJOTUIECKUM TUIIOM PYIHBIX Ted. J1is me-
CTOPOXIEHUI TBEPABIX TOJIE3HBIX MCKOITaeMBbIX
BBIIEJISTIOT TPU THUIIA: MU30TEPMUYECKUE, YIUIONMIEH-
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HbIe (IJ1aCThI, KWJIbI, IMH3bI) 1 BRITSIHYTHIE (TPYOKO-
U CTOJIOOOOpa3HbIe) pyaHbIe Tea [26]. s Kaxmnoro
TUIIa PYAHBIX TeJ pa3dpadboTaHbl 0a30Bble BapUAHThI
T€OTEXHOJIOTUIA, HA OCHOBE KOTOPBIX MOTYT ObITh BbI-
OpaHbl KOHKPETHBIC PEIIeHUS IJIsl peallbHbIX OTpa-
OaTbIBaeMbIX MeCTOpOoXIeHuit [27—29]. st nuzorep-
MUYECKUX PYAHBIX T€JI 0OIBIION MOITHOCTH MPEIJIO-
>K€Ha KapKacHasl U COTOBasl CXeMbl KOHBEPTeHTHOI
ropHoii TexHomoruu [30—33]. Jast MecTopoxXaecHUIA
KWUJIBHOTO TUIA — CXEMBbI TTIOCTPOEHUS T€OTEXHOIO-
TUU C BLIEMKOI pyIibl PUPE3KaMHU MO TTPOCTUPAHUIO
PYOHBIX TeJ KPYTOro M moJjororo IaneHus [34, 35].
Jasg pa3paboTK1 TPyOKOOOpa3HBIX PYTHBIX T CO-
30aHbI CXEMbI KOHBEPTE€HTHOMN FTOPHOM TEXHOJIOTUU C
BBIEMKOU pyIbl BEPTUKAJIbHBIMU CJIOSIMU C 3aKJiaji-
KOW, KOTOpbIE, B 3aBUCMMOCTHU OT HaTU4uus haouao-
HECYILIMX TOPU3OHTOB, TIPEIyCMaTPUBAIOT Omepexa-
IolIee BO3BEeNEHUE OKOHTYPUBAIOIIETO UCKYCCTBEH-
Horo Maccuna [36, 37].

INepexom K KOHBEPTEeHTHBIM TOPHBIM TEXHOJIOTH-
sIM C(pOpMUPYET HOBYIO, SKOJIOTUYECKH COATAHCUPO-
BAHHYIO TEXHOJOTMYECKYIO MapagurMy pa3sBUTHUS
HEeJIpONOIb30BaHUS U ONPEACTUT TEM CaMbIM CTPYK-
TYpY OUepeIHOIro TEXHOJOrMYecKoro ykiaaa, obec-
MEYMBAOIIETO IIPEOIOJEHUE JIOKATBLHOTO KOOI~
YeCKOTO KPU3KCa B MUHEPATbHO-CHIPheBOi cepe.

%k ok ok

CoBpeMeHHasd TapagurMa TEXHOJOTMYECKOTO
pa3BUTUs aHTporochepPhl, ASHCTBYIOLIAS B YCIOBUIX
a0COMIOTHBIX IIPUOPUTETOB SKOHOMUYECKOTO UMIIe-
paTuBa, He MUMeeT MOTeHIIMAJIa K IIPEOI0JICHUIO Oyp-
HO pPa3BUBAIOILETOCSI CHUCTEMHOIO 3KOJOTMYECKOTO
Kpu3nca, IOpPOXAEHHOI0 aHTarOHU3MOM TEXHO- U
onocdepsl. B mepnonbl TOMUHUPOBAHUS MHIYCTPH-
JIbHBIX TEXHOJIOTMYECKUX YKJIaJIOB MaKCHUMaJIbHOE
HaCBIIIEHNE HYX] 00llecTBa MOTpebaeHUsT obecrie-
YMBAJIOCh TEXHOJOTUSIMU, B KOTOPBIX 9KOJIOTUYECKIE
3a7a4u pelIIMCh [0 OCTAaTOYHOMY MPUHIIMITY — KaK
cucTeMa IOCIeAeiiCTBUM, YXYOIIAIOIINX YK€ MOIy-
YyeHHbIE DKOHOMUYECKHe ItokKazarteiau. CTaHOBUTCSI
BCE OoJiee OUEBUIHBIM, YTO B paMKax JEHCTBYIOLICH
TEXHOJIOTMYECKOI ITapaJgurMbl, OTpaxKaromleil 0e3-
pa3aeiabHOE TOCHOACTBO MIOEOJOIMM HEOTpaHUYCH-
HOIo pocTa IMoTpebyieHUsI, BCE MOIBITKU IIPEoaosie-
HUS TEKYIINX KPU3MCOB MOHETAPUCTCKUMU METOIA~
MU O€3yCIIeIIHBI, a BBIXOHO M3 IIPOTHUBOCTOSIHUS C
NPUPONON ITYTEM MHHOBAIIMOHHOTO IIpeoOpa3oBa-
HUSI TEXHOJIOTMYECKMX YKJIAIOB B paMKaX MpexXHei
nmapaaurMbel y>kKe HeBo3MoxeH. Ilpu Takoit ¢opme
KOHMJIUKTA MEXKIY IIPUPOAOI U YEJIOBEKOM OTBETOM
Ha D100aJIbHbIE BEI3OBBI MOXET CTaTh 9KOJIOTA3aLIsI
TEXHOJIOTMYECKOI ITapagurMbl HA OCHOBE IIPUPOJIO-
MOAOOHBIX TEXHOJIOTHH.

JIoKkanbHBIE 9KOJIOTMYECKME MTPOTUBOPEUMS He-
JIPOMOJb30BaHUS pPELIAIOTCS C IIOMOIIbIO cOalTaH-
CUPOBAHHOTO B3aUMOIEHCTBUS IPUPOIHBIX U TE€X-
HUYECKUX CUCTEM B PEXUME MapaliyIC]IbHOTO HeE-
Ne 1
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pas3pylIaloniero pa3BUTHUS aHTAarOHUCTOB. DTO
OCYILECTBJISIECTCS MYTEM CO3JAaHUS M NPUMEHEHUS
KOHBEPIreHTHBIX TOPHBIX TEXHOJIOIWil, IO3BOJISIIO-
WX JINOO YCTPAHUTh TEXHOTEHHbIE BO3IEICTBUS HA
€CTeCTBEHHYIO OMOTY, IM0O OTPAaHUYHUTDL UX YCITIOBU-
SIMUA  TIOCTIKCIUIyaTallMOHHOIO CaMOBOCCTaHOBIIE-
HUS 301(UKATOPHON TPYMHITbl BUIOB (DUTOLIEHO30B
MMPUPOIHBIX BKOcUCTeM. Pean3oBaTh HOBYIO TEXHO-
JIOTUYECKYIO TTapagurMy HeApOIloJIb30BaHUSI MOXHO
IMyTEM YCTaHOBJICHUS MMOCTUHIYCTPUAIHLHOTO TEXHO-
JIOTUYECKOTO YKJIana, SIIPOM KOTOPOIO HJOJIKHBI
CTaTh IPUPOIONON00OHbBIE TEXHOJOTUU BCEX TUIIOB (C
YYETOM BEIyIICH PO KOHBEPTEHTHBIX TOPHBIX TeX-
HOJIOTHIA), COCTABJISTIOLINX MaTepUATbLHYIO U DHepre-
TUYECKYI0O OCHOBY CYIIESCTBOBAHUSI 3KOJIOTUYECKU
cOaTaHCUPOBAHHOTO NEPCIEKTUBHOTO PAa3BUTHUS CO-
BPEMEHHOM TEXHOKPATUYECKOM LIMBUJIN3ALIMMN.

NCTOYHUK OPMHAHCUPOBAHUA

HcciienoBaHue BBHINIOJHEHO B paMKaX IOCyIapCTBEH-
Horo 3amanust FMMS-2021-0001 Muctutyta mpobiiem
KOMIUIEKCHOTO OCBOSHUSI Henp UM. akanemuka H.B. Menb-
HukoBa PAH.
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