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CYMMA 3JKCIIAHCUU HA 3EMJIE U B KOCMOCE, 2BOJIIOIUA
TEXHOJIOTUA U YHOPABJEHHUE 3KOPA3BUTUEM IPU IEPEXOJE
K HOBOMY MHUPOITOPAJAKY

AnHotanusi. [IpencraBieH HOBBIM TMOAXOJ B MapagurMe SKCHAHCHUM K pa3BuTuio Poccun
1 4EJIOBEUECTBA, K YIIPABICHUIO HBOJIIOLMEH, OJKOJOTH3auued H HKopasBuTHEeM. [IpuBeneHbI
OCHOBHBIC TIOHSTHUSI M OIpelelieHus. B aumckypce ucropuu, Haykd, oOpa3oBaHUS M TNPAKTUKU
KpPaTKO PAacCMOTPEHBI: «CyMMa JKCITAHCHM» YeJIOBEYeCTBa Ha 3eMjie M B KOCMOCE, €e CTPYKTypa,
OanaHc, TMHAMHKA, TEHJICHIMM B acleKTaX 3eMHOM M KOCMHUYECKOH NEeSTETbHOCTH; SBOJIOLUS
TEXHOJIOTUH, MPOIIECC YIPABICHUS SBOJIIOIHMENH M IKOJOTM3alell Ha KOHIENTYaJlbHOM YPOBHE
B XX-XXI BB., ynpaBJIeHHE 3KOPA3BUTHEM B COLMOTEXHOIPUPOJHOM MapajaurMe, ¢ OXBaTOM
ouoctepsl, TexHochepsl, commochepsl. Ilporecc sBoMOIMU TEXHONOTUH U TexHOchEepHl,
OpraHu3alysi U TpPaKTUKa YIPaBICHHUs TEXHOC(EpOW MaJeKH OT HJICANIOB SKOpa3BUTHA. BMmecTo
nepexoja K YCTOHUYMBOMY Pa3BHTHIO, NPHPOAONOAOOHOMY Pa3BUTHIO, HJIET aKTUBHAS SKCIAHCHS
C TypOYJICHTHBIM TEPEeX0J0M K HOBOMY MHPOMNOPSAKY B CHJIOBOW MapaJWrMe, ¢ HapacTaHHEM
rno0aJbHOTO KpHU3WMCa M Xaoca C HETaTHBHBIMH BO3JCHCTBUSAMU Ha OKPYXKAIOUIYIO CpEIy
u o0mecTBo. HeoOXoauMbl aHaM3 M TIEPEOCMBICIICHUE OTBITA, IIeNiei, TIePCIIEKTUB YKOPA3BUTHS,
pa3paboTKa W BHEJpPEHHE HOBBIX ITOAXOIOB, MJICH, TEXHOJOTHH, WHCTUTYTOB B Poccum m mwupe.
[Tpencrout co3aaTh HOBYIO METOAOJIOTHIO M CTPATETHIO YKOPA3BUTHSI C aJalTallien ISl CIIOKHOTO
nepexogHoro neproaa. ChopmMynupoBaH psia HOBBIX BOIIPOCOB KOPA3BUTHUSL C YUETOM aCIEKTOB
AKCTIAHCHH.
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BBenenue

[IpencraBuM HOBBIM NOAXOJ B IApagurMe DKCHAHCUU K pasBuTHIO Poccum
Y YEJIOBEYECTBA, K YIIPABIICHUIO SBOJIOLMEN, SKOJIOTU3AUEN U SKOPA3BUTHEM.

Hcnonb30BaHbl MaTepuaibl VCCIIEIOBAaHUM aBTopa B NHUET
um. C.1. Basunosa PAH, ero nyonukauuu (2017-2025) u ap. autepatypa.

UccnenoBanusi mpoOJeMbl JKCMAHCUM YEJIOBEYECTBA W €r0  HBOJIIOIUU
Ha 3eMJie U B KOCMOCE, BIIMSIHUSI 4YeJioBedYecTBa Ha okpyxatoiryto cpeny (OC),
Ha Ouochepy u Oynaymiee 3emiid, OKOJIO3€MHOTO KOCMHUYECKOTO IPOCTPAHCTBA
(OKII), JIynsi, Mapca, ap. 00bekToB CONHEYHOM CHUCTEMBI aKTYaJlbHBI JJI1 HAYKH
v npaktukd. OpHuM W3 mepBeiX B Poccuu W Mupe 3TO Hayal HW3ydarth
B.U. Bepnanckuit B 20-rr. XX B. Ero waen u TpyAbl OCBAIICHBI
B T.4. U UCCIeA0BaHUAM Ouocdepsl 3eMiId BO B3aUMOCBS3U ¢ KOCMOCOM, MpodiieMam
AKCITAHCUU Y ABOJIFOLINM KU3HU [1].

UenoBeyectBO — dacTh Ouocdhepbl 3eMiu, €ro SBOJIOIUA, Oyayiiee
B3aMMOCBSI3aHbI C 3eMJIe U KOCMOCOM, B T.4. B aCMEKTax HKCIAHCUU. DKCIAHCUS —
’TO WMMAHEHTHOE CBOMCTBO JKHBBIX CHCTEeM, OuWocdepbl M dYenoBeuecTBa, OHA
OCYILIECTBIISIETCS C UCTIOJIb30BAHUEM €CTECTBEHHBIX U UCKYCCTBEHHBIX TEXHOJIOTHIA.

ABTOp cJena’l HOBYK TOCTAaHOBKY TIPOOJIEMBbl JKCIIAHCUU YEJIOBEUECTBA
B kocMoc (Kpuuerckmii, 2023) [2, 3], mo aHamoruun ¢ «CyMMOM TEXHOJIOTHI
C. Jlema (1968) [4], nmpemnoxun koHIenumw «CyMma sKcaHcumny». 1-e cooOIieHue
canenan  18.09.2024 r. B Kamyre Ha 59-x HayyHbIX UTE€HHAX MaAMSTH
K.9. IlnonkoBckoro, 2-¢ coobmenne — 12.10.2024 r. Ha cumnosuyme «buocdepnas
kocmotiorust B.M. BepHaackoro u COBpEMEHHOE €CTeCTBO3HAaHME» B MIY wum.
M.B. JlomonocoBa. Kpartkmit Texkct cm. B MoHorpadbum (KpuueBckuii, 2024)

[5, c. 396-398].
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B naHHOl cTaThe BHEPBBIC MPEACTABIICH MOJHBIM BapUAHT TEKCTA, C OXBATOM
aCIIEKTOB ABOJIOLMH TEXHOJOTHI U YIIPABICHUS SKOPA3BUTHUEM.

Konnenmusa «CymMa »dKcmaHcuw» — 4acTh Mera-koHnenmuid «Cymma
HBOJIIOIUNY» U «YTIpaBJIEHUE dKCIIAHCUEH», BXOMSIIUX B pa3padaTbiBaeMyl0 aBTOPOM
MeTa-KOHIENIUIO « Y IpaBiIeHUE 3BOJIOLNEH, KOTOpask BCE 3TO OObEIUHSIET.

«CyMMy DSKCIIaHCHM» YEJIOBEYECTBA HAa 3€MJIE U B KOCMOCE, SBOJIOLHUIO
TeXHoJoOTH, Ouocdeprl, comuocdepbl, TeXHOCHEPHI,  YIpaBICHUE  HUMHU
Y DKOpa3BUTHUEM IIeJecoo0pa3Ho paccmaTpuBath B mapagurmMax Big Histoty,
1J100abHON (YHUBEPCAJIBHOWN) ABOJIIOIMH, C MPUMEHEHHUEM CHUCTEMHOI0, CEpPHOro,
MEXIUCIUIUITMHApHOTO H  cormoTexHonpupoanoro (CTII) moaxomoB, MeTOI0B
HMCTOPUM HAYKU M TEXHUKH, IPOTHO3UPOBAHUA U Ap. [S—7]. B nueame uHTErpaibHO
peudb UAET O CyMMe SKCIIaHCUH Ouocdepsl, counocdepbl, TEXHOCPEPDI, TO €CTh BCE
CTII-cucremsl.

EcTb 1Ba CJIOKHBIX U OTKPBITHIX BOMPOCA:

1) Kak, uem u B 4éM U3MEPSATH SKCIAHCHUIO YEJIOBEYECTBA Ha 3eMJIe U KOCMOCE,
e€ 00beM, TEMIIbI, «KaYECTBO» U «CYMMY SKCIaHCHUI»?

2) SlBnsgercs MM YeloBEUECTBO HE TOJBKO reosiorudeckoi (rmo BepHajuckomy
[1]), HO 1 KOCMHUYECKOUN CUJION MM MOKET CTaTh €, M KaK yIpaBIATh 3TOW HOBOM
«TEOKOCMHUYECKOI CUIJION, MPOLIECCOM IKCHAHCHU Ha 3eMJIE U B KOCMOCE?

AHaJIOTUYHBIE BOMPOCHI MOXKHO 33/1aTh K «4YacCTsIM» 3KCIIAHCHH YEJIOBEUECTBA!
cTpanaMm (B T.4. Poccun), cepam AesTeNbHOCTH, OTPACISIM, KOPIIOPAIUSAM U T. 1.

B nuckypce ucropuu, Hayku, oOpa3oBaHUsl M MPAKTUKH KPATKO PacCMOTPUM
«CYMMY 3KCIIaHCHW» YE€JIOBEUECTBa Ha 3€MJIE U B KOCMOCE C OXBaTOM AacIEKTOB
kocmudeckon aesitenbHocTd (KJI), 3BOMIOLNMIO TEXHOJIOTHH, MPOLECC YIPaBICHUS
ABOJIIOLMEN U DKOJIOTM3alMeN Ha KOHLENTyalbHOM ypoBHE B Poccun u mupe B XX—
XXI BB., ynpaBiieHHE SKOPa3BUTHUEM IIPU MEPEXOIE K HOBOMY MUPOIIOPSIKY Bycnosusx

IJ100aJIBHOTO Kpu3uca u HOBOU PCAIBHOCTH.
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1. OcHOBHBIE IOHATHS U OTIPeAeIeHUsA

[ToHaTHE «IKCHAHCHUS» SBIAETCS YHUBEPCAIbHBIM, MEXKIUCIUIUIMHAPHBIM, B
IIMPOKOM TPAKTOBKE OXBAaThIBAET BCE ACIEKTbl JKU3HHU U  JEATEIIBHOCTH
(Ouonoruyeckre, TEXHOJIOTMYECKHUE, BOEHHBIE, HKOJIOTHYECKHE, SKOHOMUYECKUE,
CONMOKYJbTYpHBIE H 1p.). OHO BceoOBEeMITIONIEE, IMOATOMY MCIOJIB3YeTCS B
KOHIIENIMN «CyMMa 3KCIIAaHCHW» U B TaHHOU cTaThe. HO B pyCCKOM SI3bIKE, B HAIIIECH
CTpaHe eCTh TPaIUIIiU, OCOOCHHOCTH €ro MPUMEHEHUS U BOCTIPUSITHSL.

IKcnancus — «paclIMPEHUE, paclpoCTpaHEHUE ... 3a TEepPBOHAYAIbHBIC
npeaens» [8], «<akTHBHOE MPOHUKHOBEHHUE B KaKyo-1ub0 chepy» [9, c. 400].

IKcnancus denogeyecmea — AKTUBHOCTb, JCATENBHOCTb, HaIpaBJICHHAs Ha
pacrpoCTpaHEHUE, paccelieHhe Ha 3eMlie M B KOCMOCE, Ha OCBOEHUE HOBBIX
TEPPUTOPHIL, MPOCTPAHCTB, PECYPCOB JUIsl BBKUBAHUS, O€30MMACHOCTH U Pa3BUTHSL.

«Cymma  oKkcnancuu»  uyenogeyecmeéa — BCS  €r0  AKTHMBHOCTh IO
pacrpoCTpaHEHHUIO Ha 3eMJI€ U B KOCMOCE.

Ynpaenenue seonmoyuen mexuonozcuil, mexwHuxu, mexHocgepwvi, oOuocgepul,
coyuyma, 4enogeka — «B UAeane KakK ONepekarollee YIPaBICHHE ... B MapaJurme
«Hamnpasisiemoro passutusi» (Moucees, 1999, 2000), «ynpaBisieMOid, HalIpaBJIIEeMOM
yHuBepcanbHOi 3Bomonuuy (Kpuuesckuii, 2012) ... Ha OCHOBE NPUMEHEHHUS
TEXHOJIOTUH («ECTECTBEHHBIX» U «MCKYCCTBEHHBIX», UX CUHTE3a)» [7, c. 38—-39].

Ixopazeumue — «IPOUECC ... Pa3BUTHUSA, NMPU KOTOPOM HMMEET MPUOPUTET
YCTOWYMBOE UCIIOJIh30BaHUE MIPUPOHBIX PECYPCOB M OXpaHa OKPY’KAIOIIEH Cpeabl»,
«pa3BuTHe 0€3 paspylieHus, ... HaUMEHbBIIEE HETaTUBHOE BO3JCHCTBUE Ha
OKPY’KaOIyI0 MPUPOAHYIO CPEY U ... HAUMEHBIIHNI dKoIornueckuit ymepo» [10].

HUncmpymenmol 3Kkopazsumusi — CTPATETHsi, TEXHOJOTHH, TEXHOJOTHYECKas

maTdopma U ap. dIEMEHTHI dKopa3Buths. Tawke cm.: [11-13].
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Vnpaenenue  oxopazeumuem —  SKOJOrWM3alMs MOpoLEcca  SBOIIOLUHU
TEXHOJIOTHM, TeXHOC(epbl, colMyMa U T.O., U (B HJeaje) SKOJOTHU3AIUS BCETO

mponccca 3KCIIaHCHH.

2. CymMma 3KCIaHCHM 4YesioBedecTBa Ha 3emJjie M B KOCMOce, 0aJlaHC M
AUHAMMKA

[Ipennaraercss HOBBIM B3I HA 3KCIAHCHIO, «CYMMY O3KCIIAHCUN
yenoBeuecTBa (COY) Ha 3emie u B kocmoce. COY cocTouT U3 2-X yacTeil: 3eMHOM U
KOCMHMYECKOH [5, ¢. 396-398].

3emHass okcmadcus (3D) sSBHO TmpeoOriagaer, OCOOCHHO B  YCIOBUSX
riobansHoro Kpusuca. Kocmuueckas skcnancuu (K9) — ¢ Hauana Kocmuueckoit 3pbl
(4.10.1957), nnutcsa ~68 ner. CyliecTBYIOT JBa B3aMMOCBA3aHHBIX acmekta KO: 1)
«eumanvHouitly (KU3Hb JOAeH BHE 3emin); 2) «mexHuueckuti» (TEXHOJIOTHH,
TEXHHUKA, TeXHOChepa).

Yupomenno paccmorpum COY ¢ BeiaenenneM KO, HEKOTOPBIX MapaMeTpoB,
cooTHoIIeHui, Tenaenunid. KO npencraBum kpatkum onucanueM KJI B mupe (1957—
2024). OcymectBieno 6422 3amyckoB paker-Hocuteneit (PH) oOmeit maccoit ~2,2
MiH T. B OKII wu manee BwiBeaeHo 20275 xocmmueckux ammaparta (KA) oOmieit
maccolt ~38 Thic. T. Eme 410 nmyckoB Obuin HeyaaunbiMu. CyMMmapHas cTapToOBas
Macca aBapuitHbix PH ~98,6 Thic. ™ (m0: [14, c. 4)]. UnTencuBHOCTD 3amyckoB PH B
MHpE, KOJTMYECTBO, CTAPTOBAsI Macca U Ap. aHHbIE TIpeacTaBieHsl B [14, c. 4-30].

Bes K/ B mupe B 2020-2024 rr., onienka): ~450 mupna gomn./roa, ~0,3-0,5 %
MHPOBOTO phiHKa (mo: [14, c. 24; 15, c. 86, 93]). Ha xocmMuueckue HCCIEIOBAHUS
~5 % pacxonoB Ha KJI. Ha «Butansayto» KO (Bce munotupyembie nojetsl) ~20 %
pacxonoB Ha KJI, ~0,05-0,1 % mupoBoro peiaka. [Ipuuem, 6amanc COUY, B T.4. 1Mo
acriekty KD perynupyercs 3KOHOMUYECKH: J0JI PACXO/0B, €KETOJHO BBIACISIEMbIX

Ha K/ B Bemymmx kocmuueckux aepxasax (~1 %), B 1.4. B P®. CootHouenus (1o
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€XKETroJIHBIM pacxojaM B 3KOHOMHUKE — HA MUPOBOM phiHKe): 30 u Bcelt KO ~ 200—
400: 1; 39 u «ButanpHoi» K2 ~1000-2000 : 1 (ouenka astopa, CK).

Yepez 100 ner mocne wuneit K.O. Iumonkosckoro (1920-1926) o KO
YeJI0BEUeCTBa, TpsAylleM pacceneHur BHe 3emud, B COJHEYHOM CHCTEME, BO
Bcenennoii [16, 17] remnbl KO wuskue, cm. [2, 3, 5]). B COY nons ycunuii u 3aTpar
Ha «BUTalbHYIO» KO moka mana, Ho oHa pacter. Cdepa K| B Poccun u mupe
oOnagaeT OONBIIUM MOTEHIIMATIOM Pa3BUTHUS JJISI SKCIIAHCHUH.

KJI neratuBuno Bnuser Ha OC 3emum u OKII, B T.4. U3-3a OBICTpOro pocra
konnuectBa KA u «kocmuueckoro mycopa» (cm.: [5, 14, 18]). Ilo mpornozam
konuuecTBo KA Ha Huskux opourtax k 2030 r. ~100 Teic. (mo: [18]). Ha 1.05.2023 r.
Ha Bcex opouTax Obuo 7565 KA, Ha 1.01.2025 1. — 11593 KA (mo: [14, c. 16]).

B mMupe HaunHaeTcs 2-s1 «JIyHHasi TOHKA, 11€JIb: OCBOEHUE JIyHbI, IPUOPUTET —
BHE3EMHBIE PECYpPCHI, «Iydlliue» ydacTkh Ha JlyHe. ECTb IMpPOEKThl KOJIOHU3ALMU
Mapca, Bxirouas TeppadopMupoBaHUE ISl peaiv3allid UJEU MHOTOIUIAHETHOCTH
IMBUJIM3AMM U YeroBeka kak Buaa (M. Mack, SpaceX, CIIIA), no: [2, c. 327].

Hns «sutaapHOI» KD HeoOxoaumbl HOBBIC Iienmw KJI M TEXHONOTHH JJIs
0€30MacHOCTH M BBICOKOTO KaueCTBa KU3HH JIIOJIEH B KOCMOCE, HOBbIE KOCMUYECKUE
ouocdeps! u 1p. [2, 5, 6, 19].

Upe3BblyallHO BaXKHBIA BOIIPOC: «CMOXKET JIM B MEPCHEKTUBE YEIOBEYECTBO
CTaTh aBTOHOMHBIM OT 3eMJiH, paccenutbcsi B KocMoce?», — ocTaeTcsi OTKPBITHIM,
BEPOSATHOCTh  €r0  IOJOKHUTEJIBHOTO  pEIIeHUs  OlEHMBAeTcs Bce  Oosee
MeCCUMUCTUYHO.

KD denoBedyecTBa akTUBHO pa3BHBAECTCS B BUJE OCCIIIOTHOM KOCMOHABTHKH,
ABTOMATHYECKUX CHUCTEM, POOOTOTEXHUKH, HMCKYCCTBEHHOTO HHTEJJIEKTa WU T.1.,
0COOEHHO 1O BOeHHOMY HampaBieHuto. COU, OamaHc, AMHAMHKA, KOJIHMYECTBO

H «Ka4YC€CTBO» OKCIIAHCHUH U3MCHAIOTCA.
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YenoBeuecTBO pa3BuBaercs B nucbObanance ¢ [Ipupomoi, ¢ SBHBIM BBIXOAOM
3a «IIpefesibl pocTay, OypHO pacTymias TexHocdepa nedopmMupyer, paspyliaer,
3arpssHsaeTr Ouocepy u mnoBepxHocTh 3emid, 3arpsizHser OKII. Hecmotps
Ha aexnapauun OOH, crpareruto m uenu ycroiuuBoro passutus (YP), Hapacraer
ro0aNbHbIA  dKoJornyeckuit kpusuc [7]. Ilpennararorcss HOBbIE KOHLEMIIHUU
Y CTpaTeruu pa3BUTHs, B T.U. KIIPEOJIOJICHHS NPeesoB pocTay BmecTo YP [20].

Wner mepemen  Mupa W IepexoJd K  HOBOMY  MHUPOIOPSIKY
Mo KaTacTpopuuecKkoMy CIICHApHUIO, B CTapoM (GopMmaTe pa3ieIeHHOTO YeI0BEYECTRa,
KOTOpOE mepeopMaTHpPyeTCs U Pa3AesaeTcs, HO IO HOBBIM OCHOBAHUSIM, B YCIIOBHSIX
rJ1I00aJIbHOTO KpU3UCa U MIIMTAapU3aliu. PacTeT puck MUpOBOH SiZIEpHON BOMHBI.

B koHTeKkcTe 3KOpa3BUTHS BO3HUKAIOT HOBBIC BBI3OBBI U MPOOJIEMBI Ha BCEX
YPOBHSX, OT JIOKQJIBHOTO /10 Tio0ainbHOro. Poccun m 4yenoBedecTBy HE 1O pa3BUTHSA
«BuTaNbHOW» KD, Moka He pa3peninTcs 3TOT BCEMUPHBIN KPU3UC.

B XXI B. Temmnbl, oOmuii o6bem skcnancur, COU ObICTpO HapacTaror,
ocobenno Ha 3emute. Kak coxpanste Ouochepy, OC, ympaBisTh 3KOpa3BUTHEM
YeloBeYeCTBA HAa 3eMiie M B KOCMOCE, MPOIECCOM JKOJIOTH3AIH, JKCIaHCHEn

1 DBOJIIOIMEN TeXHOC(hEPHI, COIMyMa B HOBOW PeaibHOCTH?

3. DBOJIIOLIUA TEXHOJIOTHI U YIIPaBJICHHE IKOPA3ZBUTHEM

3.1. Konuenuuu ynpasJjieHusi IBOJIIOIHEN U IKOJI0TU3anueit

[Ipouecc pa3BUTHA TEXHOJIOTUH OXBAThIBAET «ECTECTBEHHYIO» (IIPUPOIHYIO)
1 «MCKYCCTBEHHYIO0» (YTNPaBIIEMYI0) SBOJIONMIO Ouocdepsl 3emin, TexHochephl
Y COIMyMa, BKJIIOYas MX  CaMOOPIaHM3YIOIIYKOCS UM LEJEHANpPaBICHHYIO
HKOJIOTM3AIMIO TOJ] BO3JEHCTBMEM BHYTPEHHMX M BHewHuX ¢akropo B CTII-
cucteme. buocepa — cymMMa ecTeCTBEHHBIX TEXHOJIOTHM M OOBEKTOB, TeXHOC]epa —

CyMMa HCKYCCTBEHHBIX TexHoJoruii u o0bekToB. B amnamuunoit CTII-cucreme
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omocepa 3eMan pa3BHBACTCS IO HAPACTAIOIIMM Pa3pyIIMTEIBHBIM BO3IACHCTBHEM
collMyMa M TeXHOC(]ephl.

Kpatko mnpencraBuM NpoLECC YNPaBIEHUS HBOJIOLNUEN M 3KOJOTHU3aluei
TEXHOJIOTMM W JEATENbHOCTHU  HA  KOHUENTyaJIbHOM  ypOBHE.  ABTOp
CHUCTEMATU3UpOBa OCHOBHbIEC KoHIIenu XX—XXI BB. [5, 21]:

1) unnycrpuanuzaiuu (c Hayana XX B.);

2) HayuyHo-TexHuueckoro mnporpecca (HTII), HamexnocTH, 0€30macHOCTH
(c 50-x rr. XX B.);

3) skosorudeckoi 6e3zomnacHoct v oxpanbsl OC (¢ 70-x rr. XX B.);

4) sxopazsutus (Ypceyin, 1990);

5) VP (sustainable development) (OOH, 1992);

6) BeikuBanus U Y P nusunmzaruu (Ypceyin, 1993);

7) sxonoruzanmu (Peitmepc, 1994);

8) mepexona k HaunyumuM goctynsbiM TexHosorusm (HIT) (EC, 1996);

9) nampasisiemoro passutus (Mowucees, 1999);

10) ycroiturBoro cormonpupoiHoro passutus (Ypceya, 2006);

11) mepexopa k 3eieHOMY POCTY, pa3BUTHIO, 3e1eHoi akoHoMuke (OOH, 2012);

12) nepexona K SKOHOMHUKE 3aMKHYTOTO IIMKJIA, IUKIMYECKOW HSKOHOMHKE
(®ounn Ellen MacArthur, 2013);

13) ynpanenus sBomorueit texnosnoruit (Kpuuesckuii, 2013-2014);

14) mepexoa K TEPCIEKTUBHOMY TexHosormdueckoMmy ykimaany (TVY):
noctuHayctpuanbHomy (MBanos, 2013), 3enenomy (Kpuuesckuii, 2015) u ap.;

15) nepexona k HoochepHoU muBumM3auu (Ypeyn u ap., 2014-2017);

16) ynpaBnenus sBostorueit ouocdeps! (161008 u ap., 2015-2017);

17) ynpasnenus sBomorueit texnochepsl (Kpuuesckuit, 2017);

18) ynpanenus somorueit CTII-cucrem (Kpuuesckuii, 2017);

19) TypOynentHoro (BuxpeBoro) passutus (batypun u ap., 2018-2019);
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20) mepexoaa K MPUPOIOTIONO0HBIM TeXHOJNOTHAM U TexHochepe (KoBambuyk
u ap., 2019);

21) npeonosienus npeaenos pocta (CamoBHuuwnii u ap., 2023);

22) ynpaBlieHHs OSKCIAHCHMEW uyesjoBedyecTBa Ha 3emile M B KOCMOCE
(Kpuuesckuit, 2024).

C mavama XX Beka MPOUCXOAWUT TpaHChOpMAIUs KOHIICTIIHN YIpPaBICHUS
ABOJIIOLIMEN M 3KoJoru3auue TtexHuku. [IpencraBuM 3TO B BUZIE 6-TH OCHOBHBIX
sTamnoB: ot (1) KoHuenuu nHIycTpruanu3anuu (npeodiaagana B 1-i nogosune XX B.)
— K (2) xonuenuuu HTII (¢ 50-x rr. XX B.), — K (3) KOHIIENIUSIM 3KOOE30MaCHOCTH
u oxpansl OC, VP, skonoruzamuu (¢ 70-x rr. XX B.), — k (4) xonuenmusm HIAT
(c 90-x rr. XX B.), — K (5) KOHIIEOIUSAM 3€JICHOTO Pa3BUTHSI, 3€JICHON U IIUKINYECKOU
SKOHOMUKHU, HOBOTO TY, HOoocdeporeHesa, HoocepHoro pazsutus (¢ 10-x rr. XXI
B.), — K (6) KOHLIETIIIUSIM yTPABJICHUS 3BOJIOIMEH U dKOJOru3aiueil TexHochepsl B
MPUPOIONIONO0HONM MapaaurMe, yrpaBlieHUsl dKkcrancued u sBomtonueit B CTII-

napagurme (¢ 20-x rr. XXI B.). ITo: [5, c. 396-401; 21, c. 31-32]. Takxe cm.: [6, 20].

Ynpaenenue 3eontouueit ouocghepur. IlepByro KoHuenmuioo paspadoTaid u
omyonukoBanu B 2014-2017 rr. A.B. S6noxoB (1933-2017), B.®. JleBuenko,
A.C. KepxenneB (1936-2018) [22-24]. B oTauuve OT KOHIEHIMHA YCTOMYUBOTO
Pa3BUTHS, TPEIIOKWIN «KPU3UCHOE YMPABICHUE», T.C. YIPABICHUE B YCIOBHUSIX
KpU3UCa U HEYCTOMUMBOTO pa3BUTHsS oOmiecTBa U Ouochepsl 3emiin (KOppeKTHee
Ha3bIBaTh ero aHTUKpu3uCHBIM, CK). MMy mpemioxkeH cucTeMaTU3UPOBAHHBIA Pl
MEpONPUSATUN JI1 OpraHU3alluu IMPOoIecca YIpaBICHUS 3BOJIOLUEH (YIpaBIIsIeMOi
ABOJTFOITHN ) OMOC(EpPHI ¢ MPUMEHCHUEM aJICKBAaTHBIX HOBBIX TEXHOJIOTHH. Takxke cM.:
[25, 26]. Tlo cyrtu, ymnpaBiaeHHe OdBOJOIUEH OHOChEepbl BO3MOXKHO TOJBKO
«TEXHOJIOTHYECKUM» ITyTeM, 4epe3 yIpaBieHHEe TeXHOC(HEepoil, BO B3aMMOCBS3U C

yIpaBJjeHHueM dBOIOLMEN TexHochephl U connyMa. OaHAKO KOHIETIIHS YIPaBIeHUS
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’BONIIOLIMEN Ouocdepbl eme HE MOoJyddia LIMPOKOrO paclHpoCTpaHEHUs U

IMPUMCHCHU: B Poccum u MUpC.

Ynpaenenue reonwyueii mexnocghepvr. 3roMy HOBOMY HampasieHUIO B XXI
B. TOCBSIICHBl MCCIIECOBAHUSA, WA, KOHIEMIWU, TEXHOJOTMH, KOH(EpPEHIINH,
nyOnukaruu [7]. OnHy U3 MEepBBIX KOHIETIIMA YIIPABICHUS SBOIIOLMENH TeXHOCHEpHI
yepe3 dKOJIOrM3alUI0 TEXHOIOTHH pa3zpaboTan u omyoOsrkoBan aBTop (KpuueBckuit,
2017) [27], no aHayioruu ¢ KOHIeNIUMen ynpasieHus ouocdepoii (CM. BbIIIIE).

B ampene 2017 r. cocrtosuiack mnepBas Bcepoccuiickag KOH(pEpeHIHs
«IIpobGnemsl ympaBieHHus TeXHOC(HEPOH», Hadajdl BBIXOJUTH 3JIEKTPOHHBIA >KypHAaI
«Ynupasnenue texHocepoin» (¢ 2018) — yHukanpHOoe u3ganue B Poccun u mupe.
PerynspHo mnpoBOAsATCS HOBble KOH(QEPEHLIUH, T[OCBALICHHBIE YIPABJICHUIO
texHocepoi. IlpencTout co3nate U BHEAPUTh HAYUHBIE M Y4€OHBIE AUCLMILIUHBI
«Texnocdeponorusy, «YnpasieHnue TexHocepoi» u ap. [5, 7, 21, 28].

B mupe uzaer nepexon K 3aMKHYTBIM TEXHOJIOTMYECKUM LIMKJIAaM, [IUKINIECKON
SKOHOMHUKE, B T.4. JUIsl OOpalieHusi C OTXOJAaMH IPOMU3BOACTBA U MOTPEOJICHHMS.
B chepe KJI nmpumepamu sBisitoTcsi coBpeMeHHble MHOTopas3oBeie PH («Falcon-9y,
SpaceX, CIIA), ¢ 2015r. Jlugepamu mnporecca B Poccur Ha OTACIBHBIX
MPOMBIIUICHHBIX MPEANPUITHIX AOCTUTHYTA CTENEHb 3aMKHYTOCTH ~15 % (oueHka
aBTopa, CK). [Ipeacront MacmrabupoBath NpoIeCC 3aMKHYTOCTH U IIUKIMYHOCTU B
HPKOHOMUKE U TeXHOc(hepe Ha 3emiie U B KOCMOCE, C OXBAaTOM «IIOJHOTO IIUKJIa» BCEU
AKCIIAHCHUH, — HA HOBOM «IIUKJIE IKOPA3ZBUTHUS.

Eme cnoxHee cuTyanusi ¢ MepexoJoM K MNPUPOAONOJOOHBIM TEXHOJIOTUAM
U TexHocdepe, kotopslit npeaioxken B 2016—2019 rr. (KoBanbuyk u ap., 2019) u uner
B Poccun no Ykasy Ilpesunenta PO ot 2.11.2023 . Ne 818 [7, c. 33, 34, 37; 21, c. 32,

35] B yCIIOBUSIX COBPEMEHHOTO KPU3UCA, KOTOPBIN MPEMSITCTBYET 3TOMY IEPEXOTY.
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3.2. YnpagsieHue 3K0pa3BUTHEM IIPH Nepexoe K HOBOMY MUPOIIOPSIAKY

[Ipoiiecc SBOMIONMK TEXHOJOTUH U TeXHOC(hEphl, OpraHU3alus U IMpaKTUKa
yIpaBleHUs: TeXHOC(epoil najeKu oT uaeanoB 3kopa3Butusi. Bmecto nepexona xk VP,
OPUPOAONIOAO0OHOMY Pa3BUTHIO, HJIET AaKTHUBHAs SKCHaHCUS C TypOyJIEHTHBIM
Nepexo0M K HOBOMY MHUPOIOPSJIKY B CHIIOBOM MapagurMe, HapacTaroT IN100aTbHBINA
KPU3HC B Xa0C C HETaTUBHBIMU Bo3nericTBusiMu Ha OC, 6nocdepy u commym.

B HOBOIi peanbHOCTH HEOOXOIUMBI aHAIN3 U NEPEOCMBICIICHHUE OIbITA, LENEH,
MEPCIEKTUB SKOPa3BUTHs, pa3padOTKa M BHEIPEHUE HOBBIX WJIEH, IOAXOOB,
TEXHOJOTUWA, WHCTUTYTOB OJKopa3Butus B Poccum, CHI, mupe npm nepexoxne
K HOBOMY Muponopsanaky. Crapele B3Iisabl, IOAXOJbI, HHCTPYMEHTBI DKOPA3BUTHS
(cTpaTterusi, TEXHOJIOTMH, TEXHoJoruueckas tuardpopma u ap. [11-13])
Mano3(p(deKTUBHBl B YCIOBUAX Kpuszuca. HeoOxoaumsl HOBasg MeETOJI0JIOTHS
Y CTpaTerus 5JKOPA3BUTHSA, MU HOBOIO «IMKJIA SKOPa3BUTHS», B IApagUuIrMe
YIIPABJIEHUS YBOIIOLMEN U SKCITAHCHUEN B HOBOM pEalbHOCTH.

Chopmynrpyem psi HOBBIX BONPOCOB HKOPA3BUTHS ISl MEPEXOAHOTO
nepuosia, KOTOpble HEOOXOJMMO H3y4yaTh, HUCCIENOBaTh, OOCYXKIaTh W peIIaTh
B HayKe, 00pa30BaHNU U MPAKTHUKE B HALIMOHAJIILHOM U MEXAyHapoaHOM (hopMarax:

1. HoBble cueHapuu, MOJENH, OLICHKU 3KCIIAHCHUM, 3BOJIFOLIMH, 3KOJOTHU3al1H,
AKOPa3BUTHSI, SKOHOMHUKH, POMBILIJIEHHOCTH U Jp. OTpaciei U chep IeaTeIbHOCTH.

2. DKOpa3BUTHE M AHTU-PKOPA3BUTHE B MapagurMe SKCIAHCUU Ha 3emiie
M B KOCMOCE B YCIOBHUSIX KpHU3UCa, BOEHHOW aKTHMBHOCTH C MAaclITaOHBIMU
paspyuieHusiMu, 3arpszHeHussMu OC # T.1. Ipu 1epexojie K HOBOMY MUPOIIOPSJIKY .

3. HoBble BBI30BbI, NPOTUBOPEYMs, OIPAHUYEHUS U  BO3MOXKHOCTH
HKOPa3BUTHUS.

4. JloOblua ¥ HCIONB30BaHUE MPUPOAHBIX PECYPCOB, B T.4. PEAKO3EMENbHBIX

AJIEMEHTOB B YCJIOBHSIX KpU3KCa MU HOBOM SKCIaHCHU Ha 3emiie U B kocMmoce (Ha Jlyne).
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5. Ilpeononenue mnpenenoB pocrta, YP, mpupononogoOHoe, TypOyJIEHTHOE
pa3BuTHE, TpaHchOpMaIUs CTpATerud M MUHCTUTYTOB 3kopa3Butusi B Poccuu, CHIT

U MHUpE, C YIETOM IKCIAaHCHH, B IEPEXOIHBIN Mepro 1 00pa3 Oy IyIiero mocie Hero.

3akiloueHue

[IpennoxxkeHHblii  MOAXOJ  MO3BOJIIET U3y4aThb «CYMMY  DKCIIAHCHUUN
YeJI0BeYEeCTBAa Ha 3eMJie U B KOCMOCE, €€ CTPYKTypy, OajlaHC, TMHAMUKY, KaueCTBO
AKCIAHCUU M JIp. B aCHEKTaX HMCTOPUHU, peajuidl U TMEPCIEKTUB, BHEIPSATH HOBBIC
3HaHUA B HAyKy, 0Opa30BaHUE U MPAKTUKY IIPU MIEPEX0]Ie K HOBOMY MHUPOIIOPSIKY.

Hcnonp30BaHMEe HOBBIX 3HAHMM 00 OKCIIAHCMM W B3auMojelcTBMH Poccum
n genoBedecTtBa ¢ OC, 00 3BOJIIOIMN TEXHOJOTHH CO3JaeT HOBBIC BO3MOXKHOCTH JIJIS
aHajiM3a, MOJICTIMPOBAHMS, OLICHKH, MPOTHO3UPOBAHUS W YMPABJICHUS IPOIECCAMU
AKCITAHCUH | ABOJIIONH Onocdepsl, TexHochepsl, coniuyma B popmate CTII-cucteMsl.

[IpencTouT mNEepPeoCMBICIUThL METOOJOTHIO, OIBIT, IIEJIM, TEePCHEKTUBbI
AKOPa3BUTHS, CKOPPEKTUPOBATh U aJIalITUPOBATh Ipoliecc skopa3BuTus B Poccuu, CHI'
Y MHUpE, B T.4. C y4€TOM 00beMa, TEMIIOB, KAYECTBA U JIp. ACTIEKTOB SKCIIAHCHH, K HOBOM

PEATbHOCTH B YCIOBHSIX TII00AJTLHOTO KPU3KUCA U CIIOKHOTO TIEPEXO0THOTO TIEPHO/Ia.
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THE SUM OF EXPANSION ON EARTH AND IN SPACE,
TECHNOLOGICAL EVOLUTION, AND MANAGEMENT OF ECO-
DEVELOPMENT DURING THE TRANSITION TO A NEW WORLD ORDER

Annotation. The paper presents a new approach within the paradigm of expansion regarding the
development of Russia and humankind, as well as the management of evolution, ecologization, and
eco-development. Key concepts and definitions are introduced. Within the discourse of history,
science, education, and practice, the following are briefly examined: the “sum of expansion” of
humanity on Earth and in space, its structure, balance, dynamics, and trends in terrestrial and
cosmic activities; the evolution of technologies; and the process of managing evolution and
ecologization at a conceptual level in the 20th-21st centuries. The paper also addresses eco-
development management within the socio-techno-natural paradigm, encompassing the biosphere,
technosphere, and sociosphere. The evolution of technology and the technosphere, along with
current organizational practices and technosphere management, remain far from the ideals of eco-
development. Instead of transitioning toward sustainable and nature-like development, there is
ongoing aggressive expansion characterized by turbulent shifts toward a new world order within a
power-based paradigm — accompanied by an escalating global crisis and chaos, with increasingly
negative impacts on the environment and society. There is an urgent need to analyze and re-evaluate
past experiences, goals, and future prospects of eco-development, and to design and implement new
approaches, ideas, technologies, and institutions both in Russia and globally. A new methodology
and strategy for eco-development must be created, adapted to the complexities of the current
transitional period. The paper formulates a series of new questions concerning eco-development,
taking into account the aspects of expansion.

Keywords: biosphere, Earth, space, sociosphere, technology, technosphere, management, evolution,
expansion, ecologization.
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