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lNpeancnoswne

IIpencraBiaeHHbIE B HACTOSIIEM COOpPHUKE MaTepUalibl MTOCBSIILIEHBI pa3padoT-
Ke HOBOIT TTapaJuIMbl ITPOM3BOACTBA MTPOAYKIINM PACTEHUEBOACTBA HA OCHOBE MC-
MOJIb30BaHMSI HOBOTO KJIacCa 3aKPBITHIX CUCTEM IU(PPOBOTO TUIIA ¢ TIPOTPAMMHBIM
yIpaBJIcHUEM U MUHUMAJbHBIM Y4acTHEM YeJIoBeKa (CHHEPTrOTPOH).

OO6eMUpoBast TEHACHIIMS COKPALIEHUS TUIOIIAAeii MaXOTHBIX 3eMeb, OO
Jerpajaly TpUPOIHBIX S3KOCUCTEM M YXYILIEHUS] KauecTBa MOTpeOsieMoit yeno-
BEKOM IUIIM TTPUBOAUT K HEOOXOAMMOCTHU TMEPECMOTPaA CYLIECTBYIOIIMUX MOAXOA0B
K TIPOM3BOJCTBY MPOAYKIIMY PACTCHUEBOICTBA.

B cBoeM paszBuTHM 4eT0BEK MOCTETICHHO TIepeliesl OT coorpareabcTBa (coopa
JIUKOPACTYIIUX CheTOOHBIX PACTCHUIT) K OTOOPY M BhIpALIMBAHMIO TTOJIE3HBIX pac-
TeHWid. BriocnencTBum mocteneHHO cOpMUPOBAIMCH CUCTEMBI 3eMIICHENNs pa3-
JIMYHOM CJIOKHOCTHU, BHavyaje MPUMMUTUBHBIC (MOACEUHO-OTHEBAs, JIECOMOJbHAS,
3ajIeXKHasl ¥ repeioxkHast), 3aTeM 6oJiee CoBepllleHHbIe (MTapoBasi, maponpornaliHasi,
3epHOTpaBsiHAs U T.1.). ClenyommnM KpPYITHBIM IIIarOM CTajia uaesl BhIpallluBaHUS
pacTeHMi B 3alIUIIEHHOM TPYHTE (YKPBITHS, TAPHUKU, TCTUIMIIHI), T. €. YIIPABICHUS
GOJIBLIMM KOJIMYECTBOM MMKPOKIMMATUYCCKUX TMApaMETPOB, YeM 3TO BO3MOXHO
B OTKPBITOM TPYHTE.

ITpoBeneHHbBII aHATU3 MOKA3bIBAET, YTO B HACTOSIIIIEEe BpeMsl KPYITHOE TeIInY-
HOE ITPOU3BOJCTBO OBOIIHOI MPOMAYKIIMY TUAPOIIOHHBIM METOIOM aKTUBHO MCITOJIb-
3yeTcsl B pa3BUTHIX CTpaHaX MUpa.

OpnHako, Kak TTOKa3aHo B CTaThsIX HACTOSIILIETO COOPHMKA, KaK OBl HU OBLT B IIe-
JIOM TIPOTPECCUBEH TTepeXo K TEIUTMIHOMY ITPOU3BOICTBY, UMEIOTCS CYIIECTBEHHBIC
OTpULIATEIBHBIE MOMEHTBI TAKOTO TTepexoa (BEICOKKE SHEpro3aTparthl, MpUMEHEHUE
BBICOKHMX 103 MECTUIIMAOB, HepallMOHAIbHOE MCIOJb30BAaHUE BOJbI, MepepaboTKa
OTXOIOB, MpobJeMa YXyIILIEHUS 3M0POBbsl paOOTHUKOB TeruIl U Ap.). [Ipobaembl
TETJIMYHOTO TPOM3BOICTBA, a TaKXKe KJIACCUYECKOM MOMENM BEPTUKAIBHBIX (DepM
B 3HAUMTEIBHOM CTEIEHW CBSI3aHBI C HapylleHHueM (yHIaMEHTAJIbHBIX ITPaBUIT
(DYyHKLIMOHUPOBAHUS YIIPABIIIEMOIl arpO3KOCHUCTEMBI, B YAaCTHOCTU OTCYTCTBUEM
3aMKHYTOCTU CUCTEMbI. BhIpallimBaHWe pacTeHUl B OTKPHITOM TPYHTE — MpPUMEDP
HEe3aMKHYTOM CHCTEeMbI C MPAKTUYECKU HEeperyJInupyeMoii cpenoii oouTaHusl pacre-
HUIA, B KOTOPOI POCT, pa3BUTHE U YPOXKAMHOCTb paCTeHUIA TTOYTU BCELIEJIO 3aBUCST
OT HeTpeaCcKa3yeMbIX MOTOAHBIX YCIOBU. OTMETUM, YTO TTPOMBIIILJIECHHBIEC TETUIMIIBI
W TPaIULIMOHHBIE CUTU-(PEPMBI — MPUMEP TTOJY3aMKHYTOM CHUCTEMBbI, TII¢ BO3MOX-
HOCTH yIIPaBJICHUS CPeIOii 3HAUYUTEIBHO PACIIUPEHBI.



IIpeducnosue

ITposenenHbie AHO «MHCTUTYT cTpaTeruii pa3BUTUsI» UCCIENOBaHUS MOKa3bl-
BAlOT, YTO TOJIBKO MEPEXON K CAEAYIOIIEMY 3TaIy — CO3AAHUIO 3aKPhITHIX LU(MPOBBIX
CHUCTEM C MPOTPaAMMHO-PETYIUPYEMbIM MUKPOKJIMMATOM U OOJaYHbIM YIIPaBJICHU-
€M TI03BOJIUT 00eCTIeunTh AabHelIee cOaTaHCUPOBAHHOE PA3BUTHE CETbCKOTO XO-
3ACTBA.

B Mupe cnoxHbIX cucTeM MOOEXAAIOT TE U3 HUX, KOTOPBIE 00Jiee 3aKPBITHI BHY-
TPU U OTKPBITHI I B3aMMOJEHCTBUS C OKpYXatouleil cpefoil Mo CAOXHOMY YHU-
GuLrpoBaHHOMY MPOTOKOY. B paMKax M3BECTHBIX MOAXOIOB, CTAPOil MapaIurMbl
pa3BUTHS OOLIECTBA U HAYYHBIX UCCIENOBAHUI, B TOM UMCTIe U B PACTEHUEBO/CTBE,
pecypchl ¥ BO3MOXHOCTU TPUOOPETEHUSI HOBBIX 3HAHUI M TEXHOJIOTUIA TTpaKTuyie-
CKU UCYEPTIAHbL.

CeronHs NPUXOAUT MOHMMaHWE HEOOXOOMMOCTU Tepexona K HoochepHOMY
9Tany pa3BUTHUSI CO3HAHUS YejloBeka Ha ruiaHere 3emyst. Celluac Mbl UMEEM YHU-
KaJIbHYI0O BO3MOXHOCTb OBbITh TBOPLIAMM HOBOTO MMpPA, a He 3puTeasiMu. [List aToro
HYXHO He TOJIbKO [IOHMMaHU1e MPOUCXOAALIMX ITPOLECCOB, HO U PELLIMMOCTb aKTUB-
HO U3MEHSTBCS B yMaxX U B PEaIbHOM XXU3HMU.

OmHUM M3 TIEPBBIX MPAKTUYECKUX II1arOB B TAHHOM HAIPaBICHUU SIBISIETCS
pazpabotka AHO «MHCTUTYT cTparernii pa3BUTHS» TIPAKTUIECKOTO WHCTPYMEHTA
yrpasieHus pakTopaMu pocTa U pa3BUTUSI PACTEHUI C YUETOM CUHEPTeTUYECKOro
3¢ dexra B3auMoeCTBUS M B3aMMOBIMSIHUS TaKUX (haKTOpoB. B MHCTUTYTE co3nan
HOBBI KJ1acC UU(POBBIX YCTPOICTB 3aKPHITOrO TUMA TSI BEIPALIMBAHUST PACTEHUI
U NIPOBEIECHUS HAYYHBIX UCCIECAOBAHUI B 00JIACTU PACTCHUEBOACTBA, MOTYYUBLUMIA
Ha3BaHUE «CUHEPTOTPOH».

CuHeproTpoH (aHmI. — sinergotron) — KJacc MUMPOBBIX YCTPONCTB 3aKPHITO-
ro TUMA ISl KYJIBTUBUPOBAHUS OMOJIOTUYECKUX 0ObEKTOB HA OCHOBE MPOrpaMMHO-
YIPaBJIsSIEeMO BHYTPEHHE! cpelbl U pa3pabOTaHHOTO SI3bIKa OMMCAHUSI C OOpaTHOM
CBS3bIO 110 ITapaMeTpaM BJIaXHOCTH, COCTaBa KyJBTUBALIMOHHBIX CPEl, TEMIIEpaTy-
pbl, OCBEIICHUSI, aKyCTUYECKUX BO3IEHCTBUII pa3HOil 4aCTOThI, Ta30BOr0 COCTaBa,
JIBUXKEHMS BO3yXa U IPYTUX, BHE 3aBUCMMOCTU OT BPEMEHHU Trofia U KIMMaTUYeCKUX
YCJIOBUA, C CYIIIECTBEHHOI 3KOHOMUEN pECYpCOB.

IMonHoTa cHATUS UH(MOPMALIMU O COCTOSTHUM CPEIbl U TTOJIHOTA PETYJIMPOBAHUS
BCEX yCJIOBUIA Cpelibl B CHHEPrOTPOHE 3HAUUTEIbHO BbIILI€ BO3MOXHOCTEN Mpeablny-
LLEro KJjlacca yCTpoicTB — hUtoTpoHOB. [1osIBiIsIeTCS BO3MOXHOCTD MEPENTH OT JIU-
HEWHOro ympaBleHUs] OrpaHUYEHHBIM HAaOOpOM TMapaMeTpoB CPEdbl K CIOXHOMY
MHOTOMEPHOMY YITPABICHUIO KOMILUIEKCOM (haKTOpOB (HEIWHEiTHas MaTeMaTuyie-
cKas MOJIeJIb C MHOTOMEPHOI Koppessuueii). Tem caMbiM, BIiepBble MOSIBASIETCS BO3-



Ipeducnosue

MOXHOCTb YIpaBJieHUs] CUHeprueit (B3aumozaeiicTeueM ¢GhakTopoB), UTO OTPAXKEHO
B Ha3BaHUMU YCTPOICTBA (CHHEPTOTPOH).

M3MeHsist KOMIUIEKC MapaMeTpOB BHEIIHUX JUTsI KaXA0T0 OMOJIOTUYECKOTO 00b-
€KTa YCIIOBUI1 B 0JIarONPUSATHYIO 111 HETO CTOPOHY, MOXKHO TOOUTHCSI MAKCUMAaJIbHOM
peanu3anuy 3aJ0KeHHOUW MPUPONO TeHeTH4Yeckoil MHGpOpMalnK, Kak MPaBuIo,
OoJTbIIIell YaCThIO HEpeaTn3yeMoil TTo TPUYMHE PacXOIOBaHUS 9HEPTOPECYPCOB KOH-
KPETHOTO OOBEKTa Ha alalTaLIMIO K HEMOAXOAS MM BO3IEUCTBUSIM. B cHEproTpoHe
peayn30BaHbl BO3MOXHOCTH MPOBEIEHUSI LIMPOKOTO CIEKTPA UCTIBITAHUI, MOZIETH-
pOBaHUS U CO30AaHUS TIPUPOTHON UM UCKYCCTBEHHOW MpOrpaMMHO-YIIpaBiIsieMOit
cpenbl, aKTUBU3AIMY OUOIOTMYeCcKOTo MOTeHIMala O0BEKTOB HA OCHOBE MPUMEHEe-
HUST HOBBIX U POBBIX TEXHOJOTHU (OONbIIMe NaHHbIE, OJTOKYEIH, NCKYyCCTBEHHBII
WHTEJUIEKT, UCKYCCTBeHHAsT HEHPOHHASI CETh U IIp. ).

B ominune oT OTKPBITHIX U MOJY3aMKHYTBIX CUCTEM, OOecrieyeHrue 3aKphbITOi
cpenpl B CUHEPTOTPOHE JAeT BO3MOXKHOCTb BBICOKOTOYHOTIO YIPaBJIEHHUs Mapame-
Tpamu KyJbTUBUPOBAHUS B COOTBETCTBUU C MTEPUOAAMU OHTOTE€HE3a ITPU PECypPCHOM
KOMILJIEKTHOM 00€CIIeYeHUH 10 Hauaaa KaXI0ro HUKIa. YIIpaBleHUe OCYLECTBIIsI-
eTcsl ¢ 00J1aKa BBIUUCICHUI, KOTOPOe 00ecTieYnBaeT aBTOPU3AIINIO TTOJIb30BATENS,
CHATUE WHGOPMAIINU C JaTINKOB U ee 00paboTKy, MCIOIh30BAHWE NAHHBIX IS
MHOTOMEPHOTO BO3JEHCTBUS KOMIUIEKCA MapaMeTpoOB B OTJAWYUE OT JIOKAIbHOTO
JIMHEHOTO crocoba peryjinupoBaHUsl OTPaHUUYEHHOTO MepevyHst (PakTopoB B Tpaau-
LIMOHHBIX ycTpoiicTBax. [losiBisieTcs BO3MOXHOCTb TPEAOTBPATUTH TPOHUKHOBEHNE
B 3aKPBITOE MPOCTPAHCTBO PA3IUYHBIX MOJUTIOTAHTOB, UX PAacCIpOCTpaHeHUEe U Ha-
KOTUIeHV€ B KOHEYHOIT MPOMYKITUY.

Tun o6paboTku MH(pOpPMALIMK B CUHEPTOTPOHE TMPUHIMIUAIBHBIM 00pa3zom
omyaercs: ot ¢puroTpoHa. O6padoTka MH(GOPMAIMU B CUHEPTOTPOHE BBIHOCUT-
csl B 00JIaKO ¢ BO3MOXKHOCTBIO TTPUMEHEHUS CJIOXKHBIX CXeM XpaHEHMsI U 00padboT-
KU, TOrna Kak B GUTOTPOHE — BHYTPU KaxJIOTO YCTPOICTBA, UTO 3aTPyIHSIET COOp
U aHaIU3 JaHHBIX. Bosbllle HET HEOOXONMMOCTU BHOCUTD CIOXHbBIE YIPABIISIIOLINE
CHCTEMBI B KaXI0€ YCTPOICTBO. Bee oTaenbHble CMHEPTOTPOHBI OYAYT YIIPABISTHCS
MUCTAHIIMOHHO U3 pacIipenesieHHOTo 00J1auHOTro LIEHTpa.

Kpome yckopeHust mpoiiecca UCCIENOBAHUM, MOSBISETCS BO3MOXHOCTb MPU-
MEHEHHUSI MaTeMaTUYeCKMX METOAOB 3alucu U (GopMaiu3aluyd AaHHbBIX, YTO OO0-
JIeryaeT peuieHue 3agad MH(popMaluMoHHOro oomeHa. Ilpu Haauuuu oO6IauHON
CHUCTEMBbI MPOUCXOIUT MTHOBEHHBIII 00MeH MH(OpMalLMK, B TOM YUCIE pe3yibTa-
TOB 9KCIIEPUMEHTOB B JTI000I TOUKE 3eMHOTO I1apa. Pa3paboTaHHbBIN eMMHBIN S3BIK
OMUCaHMSI BHYTPEHHUX M BHEIIHUX IPOIECCOB KyJTBTUBUPOBAHUS OMOTOTUIECKUX
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00BEKTOB yMpolliaeT 00MeH HHGOpMaLMeil o pe3ybTaTaX SKCIIEPUMEHTOB Pa3HbIMU
HCCIIeN0BaTeNsIMU MYpPa U TO3BOJISIET YHUGMUIIMPOBATD MOTYYEHHbIE HOBbIE 3HAHUSI.

TexHonornyeckue BO3MOXHOCTU CUHEPrOTPOHAa KOPEHHBIM 00pa3oM OTIU-
YalOT €ro OT TPAAUIIMOHHBIX CIIOCOOOB PabOThl ¢ OMOJIOTUYECKUMU OOBEKTaAMU
B MUKPOOMOJIOTUHU, CETbCKOM XO3SIMCTBE W APYTUX OTPACsax dKoHoMuku. He-
MaJIOBaXXHO TakKXe OTMETUTh, YTO TOJb30BaTeM U OOCTYXWBAIOIIUI TTepCcoHa
HaxonsTcsl BHE paboyeil KaMepbl CUHEProTpoHa U He MOJABEPraloTcs BO3AEUCTBUIO
HeOJaronpusITHBIX YCIOBUM, KaK B COBPEMEHHBIX TPOMBIIIJIEHHBIX TETUTMLAX WU
cutu-depMmax.

B 1enoM MOXHO yBEpeHHO TOBOPUTH OO0 MHHOBAITMOHHOM YHUBEPCATHbHOM
MHOTO(DYHKITMOHAIBHOM HCCIIEIOBATEIbCKOM U TIPOM3BOICTBEHHOM KOMILIEKCE
3aKpBITOTO TUMa ¢ QyHKIMENH 00JauHOil 00padoTKM MHGOPMALIMU, YTO MO3BOJISIET
GbopMUpPOBaTh UHTEJIEKTYAJIbHbIE PACTEHUEBOAUECKNE CUCTEMbI 3HAHUI HA OCHOBE
caMo00yyYaroIMXcsi HEMPOHHBIX ceTeil. DTOT ypOBEHb MOTYYEHUST HAYYHbIX 3HAHUI
TMPUHIMITMAIBHO OTJIMYAETCSl OT JOCTUTHYTOTO B COBPEMEHHOI arpoHayke U COOT-
BETCTBYET LLIECTOMY TEXHOJOTUUYECKOMY YKJIay.

B nacrosiiem cOOpHUKe HayYHBIX CTaTeii MPUBOASATCS TEpBble SKCTIEPUMEH-
TaJIbHBIE PE3YJIBTATHI 10 TEXHOJIOTUSIM BBIPAIITUBAHNS PACTEHU, TTOJTyIeHHBIE B CU-
HEeproTpoHe. DKCIEPUMEHTbI TPOBOAUIIMCH MO CAEAYIOLIUM HAllPaBICHUSIM:

*  3(hGEeKTUBHOCTD PEryIsITOPOB POCTa paCTeHUI U OMONpenapaToB pasiuy-

HOTO MPOUCXOXKICHUS;

* 3} dPeKTUBHOCTD Pa3JIMYHBIX CyOCTPATOB — MOYBO3aMEHUTENICH B 3aKPBITHIX
cucTemMax;

*  20hGhEeKTUBHOCTD Pa3IMYHBIX COCTABOB MTUTATEILHBIX PACTBOPOB;

*  BIMSTHUE PEXWMOB OCBEIIEHMS Ha PACTEHMSI B 3aKPBITHIX CUCTEMAaX;

*  KayecTBO PACTUTEIbHOI MPOAYKIIUU U €€ aHTUOKCUIAHTHBIX CBOMCTB;

*  0COOEHHOCTHU Ne3MHGEKINN 3aKPBIThIX CUCTEM AJISI TOJYYEHMS 9KOJIOTuYe-
CKU YUCTOM MPOAYKLINU:

* pasBuTHe UdPOBOii IIaTGopMbl B 1U(GPOBOI IKOHOMUKE: UCITONb30BaHNE
LUOPOBBIX TEXHOIOTUI (OOJbILIME TaHHbIE, OJIOKYEIH, UCKYCCTBEHHBII UH-
TEJUIEKT, UCKYCCTBEHHbIE HEMPOHHBIE CeTU, OOJauHble CUCTEMbI yIpaBiie-
HUST M JIp.) JUIST BBIPAOOTKM ONTUMAIBHBIX TIPOrPAMM YIIPABICHUS KYJIbTHU-
BUPOBaHNEM OMOJOTMYECKUX OOBEKTOB.

B nanbHeiimem MHCTUTYT cTpaTeruii pa3BUTHS TUIAHUPYET MTPOIOIKUTD ITyOIu -

KaIMIo 9KCIIEPUMEHTABHBIX U TEOPETUIECKNX MAaTePUAJIOB, MTOIyYeHHBIX C TTOMO-
B0 HOBOTO HUCCIIENOBATELCKOTO 1M poBOTO KoMITIekca «CuHeproTpoH». [1o mepe
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HaKOIJICHHS 9KCTIEPUMEHTAIbHBIX MaTepUaioB MH(popmMalys OyneT oopadbaTeiBaTh-
Csl CUCTeMaMU MCKYCCTBEHHOTO MHTEJUIEKTa CUHEPrOTPOHa ¢ (POPMUPOBAHUEM IKC-
MepTHOM 6a3bl MO PACTCHUEBOACTBY JUIsSI HAYKU U ITPOM3BONCTBA.

Ml npuBeTCTBYEM JTH0OBIE (DOPMBI COTPYIHUYECTBA U MMPOBEACHUSI COBMECTHBIX
HayYHBIX UCCICIOBAaHMI U MPAKTUYECKUX pabOT.

C yBaxXeHUeM,
NUPEKTOP aBTOHOMHOI
HEKOMMEPUYECKOI opraHu3aiumn

«VIHCTHUTYT COIMANTBHO-3KOHOMUYECKIX 6\
X&‘Q I1.A. Bepauk
—

CTpaTeI‘I/Iﬁ U TEXHOJIOTUI pasBUTUA»



Introduction

The materials presented in this collection highlight the development of a new
paradigm of plant production based on a new class of closed digital program-controlled
systems with minimal human participation (Sinergotron).

The global trend of the decline of arable land, general degradation of natural
ecosystems and deteriorating quality of the consumed food require reconsideration
of the existing approaches towards crop production.

In the course of human history, gathering (collecting of wild edible plants)
was replaced by selection and cultivation of useful plants. Subsequently, farming
systems of varying complexity were formed, first primitive (slash-and-burn, forest
farming, fallow and swidden), then more advanced (steam, steam farming, grain grass
farming, etc.). The next major step was to grow plants indoors (sheltering, hothouses,
greenhouses), i.e. managing a larger number of microclimatic parameters than in the
open ground.

The analysis shows that large greenhouse industry of vegetable production
in soilless culture is being actively used in developed countries.

However, asshown inthe articles of thiscollection, a generally progressive transition
to the greenhouse production has significant disadvantages (high energy consumption,
high doses of pesticides, inefficient use of water, recycling of waste, deterioration in the
health of greenhouse workers, etc.). The problems of greenhouse production, as well
as the classical model of vertical farms, are associated mainly with violation of the
fundamental rules of functioning of a controlled agricultural ecosystem, in particular
the lack of system closeness. Cultivation of plants in an open ground is an example
of a non-closed system with a virtually unregulated environment, where plant growth,
development and yield almost entirely depend on unpredictable weather conditions.
It should be noted that industrial greenhouses and traditional city farms are examples
of a semi-closed system with greater possibilities of environment control.

The research of INPO “Institute for Development Strategies” shows that only
a transition to the next step — the creation of closed digital systems with a software-
controlled microclimate and cloud-based management — will provide further balanced
development of agriculture.

In the world of complex systems, only those that are more closed inside and open
during interaction with the environment through a complex unified protocol can win.
Within the well-known approaches and the old paradigm of society and research
development including crop production, the resources and opportunities to acquire
new knowledge and technologies have been almost exhausted.
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Today people gradually begin to understand the importance of transition to the
noospheric stage of development of human consciousness on the planet Earth.
Nowadays we have a unique opportunity to become creators of the new world, not just
its audience. To do this, we should not only understand the occurring processes, but
also be ready to actively change our minds in real life.

One of the first practical steps in this direction is the development of a practical
tool to manage the factors of plant growth and development considering the synergy
of interaction and mutual influence of such factors. The Institute has created
“Sinergotron” — a new class of digital closed devices for growing plants and research
in the area of plant cultivation.

Sinergotron is a class of closed digital devices for cultivating biological objects based
on a program-controlled internal environment and a developed description language
with feedback on the following parameters: humidity, composition of cultivation
environments, temperature, lighting, acoustic effects of different frequencies, gas
composition, air movement and others, regardless of the time of year and weather
conditions with substantial economy of resources.

The completeness of information on the environment status and regulation
of environmental conditions in sinergotron is much higher than that of devices of the
previous class — phytotrons. It provides an opportunity to move from linear control
of limited environment parameters to a complex multidimensional management
of several factors (nonlinear mathematical model with multivariate correlation). Thus,
there is an opportunity to manage synergy (interaction of factors), as reflected in the
name of the device (Sinergotron).

Modifying the parameters of external conditions for each biological object
in a favorable direction one can achieve the maximum realization of genetic information
usually inaccessible due to the energy expenditure of a certain object on adaptation
to stress. Sinergotron allows various forms of testing, modeling and creating natural
or artificial software-controlled environment, activating the biological potential
of objects through the use of new digital technologies (large data, blockchain, artificial
intelligence, artificial neural network, etc.).

In contrast to the open and semi-enclosed systems, isolation of environment
in sinergotron allows high-precision controlling of cultivation parameters under
periods of ontogenesis under resource provision before the start of each cycle.
The management is implemented through the computing cloud, which provides
authorization for the user, retrieval of information from sensors and its processing, the
use of data for the multidimensional impact of a complex of parameters, unlike the
local linear method of regulation of a limited list of factors in traditional applications.
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There is an opportunity to prevent the penetration of various pollutants into the closed
space, their propagation and accumulation in the final product.

The type of information processing in sinergotron greatly differs from the one
used in phytotron. In sinergotron the information is processed in the cloud with
the possibility of applying complex schemes for storage and processing, whereas
in phytotron it is processed inside each device, making it difficult to collect and analyze
data. It is no longer necessary to make complex control systems in each device. All the
individual sinergotrons will be controlled remotely from the distributed cloud center.

In addition to speeding up the research process, it becomes possible to implement
mathematical methods of data recording and formalization, which facilitates solving
the problems of information exchange. A cloud-based system allows the instantaneous
exchange of information, including the results of experiments anywhere in the world.
A single language for the description of internal and external processes of cultivation
of the biological objects simplifies the exchange of information on the results
of experiments between scientists all over the world and allows unifying the knowledge
obtained.

The technological capacities of sinergotron fundamentally distinguish it from
other approaches towards biological objects in microbiology, agriculture and other
sectors of economy. It is also important to note that users and service personnel are
always outside the working chamber of sinergotron and are not exposed to adverse
conditions typical of modern industrial greenhouses or city farms.

Ingeneral, one can confidently speak about the innovative universal multifunctional
research and production complex of closed type with cloud-based information
processing function that allows creating intelligent plant cultivation systems based
on self-learning neural networks. This level of scientific knowledge is fundamentally
different from the one achieved in modern agricultural science and corresponds to the
sixth technological mode.

The present collection of scientific papers provides the first experimental results
on the technologies for plant production in a sinergotron. Experiments were conducted
in the following areas:

» the effectiveness of plant growth regulators and biopreparations of different

origin;

» the effectiveness of different soil substituting substrates in closed systems;

» the effectiveness of various compositions of nutrient solutions;

» the impact of lighting on plants in closed systems;

» the quality of plant products and their antioxidant properties;
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» the specificities of disinfection of closed systems for growing organic
products;

* the development of a digital platform in the digital economy: using digital
technologies (large data, blockchain, artificial intelligence, neural networks,
cloud control systems, etc.) to work out best programs for controlled cultivation
of biological objects.

The Institute is planning to publish experimental and theoretical materials obtained
using the new digital research complex “Sinergotron”. The incoming experimental
information will be managed by artificial intelligence systems of sinergotron with the
creation of an expert base on plant cultivation for research and production.

We welcome any forms of cooperation and joint scientific research or practical
work.

With best regards,
Director of the Independent
Non-Profit Organization

“Institute for Socio-Economic Strategies 6_\
.o P.A. Vernik

and Development Technologies” —



[nasa |. AHanutnyeckue n ob630pHbLIE MaTepuanbl
no arpobuoTexHocncTeMam
Chapter |. Analytical and Review Materials
on Agrobiotechnosystems

YIK 338.43 DOI: 10.22184/978-5-94836-543-5-17-28

AHAJIM3 MEPOBOTO OMNbITA UCIOIb30BAHUS
arpoOMOTEXHOCUCTEM /1151 MPOU3BOJACTBA
MPOAYKIMHA PACTEHUEBOICTBA

Analyzing the global experience in applying
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B pabGote mnpeacraBiieH 0030p INPOM3BOACTBA MPOAYKTOB IUTAHUSI C MC-
MOJIb30BAHMEM pAa3JIMYHBIX BAapUAHTOB TEXHUYECKON M TEXHOJOTMYECKOI
peaiu3aluy IpOU3BOICTBA PACTCHUEBOMYECKOM MPOMYKLIMU B YCIOBUSX 3a-
MIMALIEHHOTO TPYHTA U Pa3BUTHS HOBOTO HAIIPABJICHMUS 110 CO3IAHMIO arpOOMO-
TEXHOCUCTEM DPA3TUIHBIX Monudukanuii. [IpuBeneHsl JaHHBIE TIO CO3TAHUIO
HOBOTO TIOKOJIEHHMsSI arpOoOMOTEXHOCHCTEM KJlacca «CHUHEPTOTPOH» C MCIOJb-
30BaHMEM IMGPOBBIX TEXHOJOTUI MOMIEPXKAHMS W YIPABICHUS YCIOBUSIMU
HMCKYCCTBEHHOM 3KOCPeIbl XU3HEAESITeIbHOCTH PACTeHHUil ¢ IMPOrpaMMHBIM
yIIpaBIeHUEM TEXHUYECKMMU CUCTEeMaMM O0eCIIeYeHMsI M KOHTPOJISL Iapame-
TpaMu Cpeabl U (GU3UKO-XUMUYECKUMU, (DU3UOJIOTMIECKMMU TTOKA3ATEISIMU
pa3BUTHUS paCTeHUI.

The research provides an overview of crop production through different technical
and technological realization of the process of growing plants in greenhouse con-
ditions and developing a new direction for the creation of agrobiotechnosystems
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of various modifications — phytotrons. The paper presents data on the creation
of a new generation of agrobiotechnosystems — sinergotrons using digital tech-
nologies for maintaining and managing the conditions of an artificial environ-
ment for plants with software-controlled support and control of environment
parameters, along with physical, chemical and physiological indicators of plant
development.

KinroyeBbie cioBa: 3alIMIIEHHBII TPYHT, 3aKPbITbIE CUCTEMbI, pacTeHusl, (puTo-
TPOH, CUHEPIOTPOH, LIMGPOBbIE TEXHOJIOTUU, CUTU-(APMUHT, TPOAYKTHI MUTA-
HUs.

Keywords: protected ground, closed systems, plants phytotron, sinergotron, digi-
tal technologies, city-pharming, foodstuffs.

B nocnennue necsatuinetrst XX u B XXI Beke ¢ pocToM HayIHO-TEXHUMUYECKOTO
Mporpecca MEeHSIIOTCSl COLIMaIbHO-9KOHOMUYECKUE YCIOBUS, MPONOJIKAETCS Jerpa-
Jauust MPUPOAHBIX CUCTEM, 00€CIeYMBaIOLIMX BO3MOXKXHOCTb CaMOTO CyILLIECTBOBA-
HUST YeJTOBEeKa.

Pa3BuTne HaydyHBIX 3HAHUI B 00IACTU 3eMJIENETNS U PACTEHUEBOACTBA TECHO
CBSI3aHO C Pa3BUTHEM YeJIOBEUECKOTO pa3yMa, BOSHUKHOBEHUEM ITPAKTIUECKOTO 3a-
Mpoca Ha HOBBIC MIEeU B OOJIAaCTH BbIpalIMBaHus pacteHuid. [locTeneHHbBIN Tiepe-
XO[I OT ONKCATENILHOTO MOJAX01a K OMOJIOTUY U TEXHOJIOTUIA BEIPALLIMBAHMS PACTEHUI
K 9KCTEpPUMEHTATbHOMY MO3BOJIWII JOOUTHCSI CEPbE3HBIX YCIIEXOB B 00JIACTU MOBBI-
LIEHUs TPOAYKTUBHOCTHU CENbCKOXO3SICTBEHHBIX KYJIBTYP.

Boinatomuiicss pycckuit 6uosior KnumeHT ApkaabeBud TumupsizeB mnucadi:
«Kynsrypa mosist Bcerna muia pyka o6 pyKy ¢ KyJIbTypoii yenoBeka». Hauas ¢ codbupa-
TeJbCTBA (COOpA MUKOPACTYIIUX CheNOOHBIX PACTEHUIT), YEJIOBEK MOCTETIEHHO Mepe-
e K oTOOpy M BhIPALIMBAHUIO MOJIE3HBIX PACTEHUI HEJaIEKO OT CBOETO XKWJINLIA.
Jloruka nanpHeiiliero pa3BuTHs MpuUBeJia K CO3AaHUIO CUCTEM 3eMJIeNeNvs], BHaYaIe
TMPUMUTUBHBIX CUCTEM (ITOICEYHO-OTHEBasl, JIECOMONbHAS, 3a/IeXHasT U TIePeToX-
Hasl), 3aTeM OoJiee CIOXHBIX (ITapoBasi, TapoIpomalIHasi, 3¢pHOTPaBsIHAS U T.I.)
[5].

Crrenytonium KpyITHBIM IIIaTOM CTajla Mesl BBIpAIuBaTh PACTEHUS B 3aIIMIIEH-
HOM rpyHTe (YKPBITHSI, TAPHUKU, TETUTMIIBI), T. €. YIIPABJISTH OOJIBIINM KOJTUIECTBOM
MMKPOKJIMMATUYECKUX [TapaMeTPOB, YEM 3TO BO3MOXHO B OTKPBITOM IPYHTE.

Hauunas ¢ 30-x romoB XX Beka IPOUCXOAUT KOMMEpPUYECKOe pacipocTpaHeHue
TUIPOTIOHVKM — METOJa BHIPAIIMBAHUSI PACTEHUN, TIPU KOTOPOM BMECTO TIPUPOJI-
HOU TIOYBBI MCTIONB3YIOTCS PAa3IMUHbIE CyOCTpaThl — TOYBO3aMEHUTENN (TPaBUiA,
mebeHb, KepaM3UT, MUHEpaJIbHas BaTa, KOKOCOBOE BOJIOKHO U p.). B HacTosiee



