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Annomayun. buomainicuctemMsl SBISIOTCS HOBBIM, paHEee HE M3y4YaBIIMMCSI TUIIOM CHCTEM,
aJIeKBaTHBIM JIJISl ONMCAHUS arpapHbIX CHCTEM B CHUCTEMHOM JBIXEHHMH. [IpoBoauTCs cpaBHEHuHE
OouomamnicucteM ¢ (yHKIMOHAIBHBIMU, SPraTHYECKUMHU CHUCTEMaMU, CUCTEMaMH, OXBaTbIBAEMBbIMU
o0mieit Teopuelt cucreM B Hanbomnee pazButoM noaxone AWM. Yémosa, a Takke MaTeMaTUIeCKUMHU
TeopusiMu  cucteM. KIto4eBBIMH OTIMYMSIMH ~ OHOMAIICUCTEM SBISIOTCS HAJWYHE KUBBIX
MOJICUCTEM, COCTaBHOTO CHCTeMOooOpa3ymoIiero ¢akropa, 6oynee oOIIero, 4emM 3TO MPUHUMAETCS B
Teopuu (PYHKIIMOHATBHBIX CUCTEM B (U3HONOrHH. TeopHuss OHOMAIICHUCTEM SIBISETCS Pa3BUTHEM
3emsenenpieckol  Mexanuku B.II. TopsukuHa, npUBOAUT K KapAUMHAIBHOMY II€PECMOTPY
HA3HAUYEHHUS CEIbCKOXO3SHUCTBEHHBIX MAIIMH U MOIXOI0B K MPOESKTHUPOBAHHUIO arpapHbIX MaIIUH U
MEXaHU3MOB. bruoManicucTeMbl HaJENIEHbl IEMEHTAMU CHJIBHOTO HMCKYCCTBEHHOI'O MHTEJUIEKTAa U
3aJJal0T COBPEMEHHYIO HAayYHO-TEXHMUYECKYIO IUIaTGopMy il BOCTPEOOBAHHBIX TMPOPBIBHBIX
texHosnornd B AIIK B OTHOIIEHMM NOBBIIIECHUS KauecTBa U OOBEMOB CEIbXO3MPOAYKIUU U
oOecrieueHrs MpOoAOBOILCTBEHHOM 0€30MMaCHOCTH CTPAHBI.

Kniouegvie cnoea: cucTeMHBIM TOAXOJ, TEOpUs OuOMalICHCTEM, (QYHKLIHOHAJIbHbIE U
ApraTuyecKue CUCTEMBI, MPOEKTUPOBAHUE arpapHBIX MAIlIWH, HICKYCCTBEHHBIM MHTEIIEKT

Annotation. Biomachine systems are a new, previously unstudied type of system, adequate
for describing agricultural systems in the systemic movement. A comparison is made of biomachine
systems with functional, ergatic systems, systems covered by the general theory of systems in the
most developed approach of A. Uyomov, as well as mathematical theories of systems. The key
differences between biomachine systems are the presence of living subsystems, a composite
system-forming factor, more general than is accepted in the theory of functional systems in
physiology. The theory of biomachine systems is a development of agricultural mechanics by V.P.
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Goryachkin, leads to a radical revision of the purpose of agricultural machines and approaches to
the design of agricultural machines and mechanisms. Biomachine systems are endowed with
elements of strong artificial intelligence and set a modern scientific and technical platform for
popular breakthrough technologies in the agro-industrial complex in relation to improving the
quality and volume of agricultural products and ensuring the country's food security.

Keywords: systems approach, theory of biomachine systems, functional and ergatic systems,
design of agricultural machines, artificial intelligence
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Tpuanma >XKU3HU BCETO >KMBOTO OJTHOM W3 TOYEK OMOPHl MMEET MHUTaHWE, a B
YEJIOBEUECKOM OOIIECTBE MUTAHUE 00ECIeUrBAETCsI, KaK Mbl 3TO 00OCHOBBIBaeM |[1-
4], GuomaIicucTeMon "4eIOBeK MaIlIMHA-TIPOAYKTUBHOE KHUBOE".
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Fig.1. Triad diagrams.
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[Tutanne B cTpaHe oOecreunBaeTCs CEbCKOXO3SIMCTBEHHBIM IMPOU3BOACTBOM,
ero ycmemHoe  (YHKIMOHHpPOBaHHWE  3aa€T  TaKXKEe  IPOJOBOJIBCTBEHHYIO
0€30MacHOCTb CTPAHBI.

CnoBo «cuctemMa» 371ech He CIy4ailHO, CUCTEMA CTOMUT BO IJIaBe YIVIa CUCTEMHOM
napagurMbl, B paMKax KOTOpPOH MbI paboTaem. A BO IJiaBe yIyia MOHSTHUS CHUCTEMBI
CTOUT cucTemMooOpa3yromuid (pakTop, OTKpbITHIN akamemukoM [lerpom Kyspmudom
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AHOXHMHBIM B T€OpUH (QYHKIIMOHAIBHBIX CUCTEM [S] U 3HAYUTENBHO MepepaboTaHHbIHI
HaMu Ui OuoMmamicucteM. [losicHUM, 4YTO MBI TOHMMaeM TOJl CHUCTEMHOMN
napaaurmoii. Ilpomie Bcero 3To caenarb, OOpaTUBIIUCH K HU3BECTHON TEOPETUKO-
MHOKECTBEHHOM TapagurMe B MaTeMaTuke. OTy NapagurMy OJULETBOPSET
MHOTOTOMHBIN Kypc H. BypOaku, B kKoTopoM Bce MareMaTH4ecKue MOHSATUSI CBEIACHBI
K MOHATHIO MHOXKECTB U MOAMHOXKECTB. DYHKIIHS MPEICTABISIETCS MHOKECTBOM Map
TOYEK, MHTETPAJIbI, MATPHUIIbI, MOCIEIOBATEIILHOCTH... BCE MPEACTABIAECTCA B BUJE
MHOXeCTB. [lepexo/is K CUCTEMHBIN NapaJiurMe, Mbl TAKKE€ TOBOPUM O TOM, YTO BCE,
YTO HAC OKPYXKAET MPEACTABIISIETCS B BUJE CUCTEM U UX COBOKYMHOCTEW. biu3kumu Kk
OMoMalIcucTeMaM SIBIISIFOTCS  3praTMYecKUEe CHUCTEMbl ''delloBeK-mamuHa'. ITo
orpoMHasi o0iacTh, KOoTopas (UIypUpYyeT TaKXe I0j Ha3BaHUSIMU HWHXCHEPHOU
nicuxojioru [6,7], uenoBeueckux daxktopoB [8] u Tak ganee. OnHAKO, 0Ka3aI0Ch, UTO
JUISl arpapHbIX CHUCTEM IIOAXOJ JSPraTMYECKUX CcUCTeM [9] HemocTaroueH, Kak u
MOJIX0/ TeOpuH (PyHKIIMOHATBHBIX cucTeM. OKa3ajaoCh, YTO MOIMBITKA UCKIIOYUTH U3
OMOMAIIICUCTEMBI KUBOE HE TMO3BOJISIET MEPEHTH K IPraTUuyecKoil cucrteMme, Tak Kak
UCXONIHAs CHCTEMa pa3pyliaeTcss MOJHOCThI0. OmHako, 4YTOOBI JI0Ka3aTh, 4YTO
OMOMAIIICHCTEMBI SBIISIFOTCSI HOBBIM HEUCCIICOBABIIMMCSl PAaHEE TUIIOM CHCTEM,
MPUILIOCH OOPATUTHCSI K BEChMa MHOTOYMCIICHHBIM CHCTEMHBIM TIOAXO/IaM, Had4uHAas
OT MaTeMaTUYECKUX TEOPHH CUCTEM, BIUIOTh JO CHCTEMHBIX MOAX0A0B dunocodun u
oOleld TEoOpuM CHUCTEM, pa3BUBAeMbIil Tam. Maremarndyeckue TEOpPUU CHUCTEM
Hayaauchb ¢ BpeMEH HpIOTOHA C TOSABICHUEM JMHAMHYECKUX CHUCTEM, MOKHO
CUMTaTh, YTO OIPOMHAsI 00JIACTh MaTEMaTUUECKUX TEOPUN CUCTEM BEHYAeT HamOosee
oO1ee onpezaeneHue cucremsl, JanHoe akagemukom C.H. BacunbeBwim [10]. Ognako,
ATO OMNPEAECICHUE HOCUT TEOPETHUKO-MHOXECTBEHHBIM XapaKTep M HE OXBAaThIBACT
KaTeropHoi popmannzanuu 6MOMaIICUCTEM.

M3 MHOrOYMCIEHHBIX TOJXOMOB K CHCTeMaM B OOIEH TEOpUH CHUCTEM B
dbunocopun Hambonee MPOABUHYTHIM SIBISETCA TOAXOJ fA3bIKA TEPHAPHOTO
onucanus, paspadboranupii A.M. YémoBbeiM u ero kouteramu [11]. A.M. Yémor nan
OTIpE/ICIICHUE CUCTEMBI, KOTOPOE B €ro 0003HAYCHUSIX UMEET BU (PopMyI

(iA)S = ([a(*id)]z, (i4)S = ([ (i4¥)a])

1 OOOCHOBaJI TMOAMAJCHUE MOJ] 3TO OINPEJACICHUE MHOTOYMCICHHBIX HMEIOIIUXCS
OTpEENICHUI CUCTEMBI, B TOM unciie, (pyHKkunoHanbHou cuctemsl [1.K. Anoxuna. On
OMUpAJICSI Ha TPHU JECITKa CHUCTEMHBIX MOAXO0J0B, coOpaHHbIx CamoBckuMm [12],
Pa3BUBABIIUM OOIIYI0 TEOPHUIO METACUCTEM, K COXKAJICHUIO, HE 3aBEPIIMBIITUM CBOUX
MHOTOJIETHUX  HCCleoBaHui. AmOuimosHas BeyiBUHyTas AWM.  VYémoBbiM
mporpaMma HalejeHa Ha co3JdaHue Ha 0a3e s3blka TEPHAPHOIO OMHUCAHUs
dbunocodcko m10ruKkM, KoTopas Oblia Obl CIOCOOHA TaK K€, KaK U MaTeMarhuecKas
JOTUKA B MAaTe€MarUKe OT OJHUX HWCTUHHBIX YTBEPXKACHUU NEPEXOAUTh K
obocHOBaHHUIO Jpyrux. Xors A.M. YéMoB m jan ompeacieHue CHUCTEMBI, HO
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MOCTPOUTh TIOJHOCTBIO SI3bIK TEPHAPHOTO omnucanus He ycrneia. K Tomy ke B ero
paboTax HMeEITCS NpoOesbl W OMMOKM, Ha KOTOpbIE YKa3bIBad JIOTUKH. Psin
npoOesioB  ylanoch BOCHOMHUTH B paborax [13,14], uyTo mO3BONMIO CTPOTO
UHTEPIPETUPOBaTh (POPMYIBI I CUCTeM U yOeauThCcs B TOM, uTo moaxon A.U.
YéMmoBa HE OXBaThiBaeT OMOMAIIICUCTEM, a TaKXKE HE OXBAaThIBAET KATETOPHOMN
dbopmanuzanuu Teopun GYHKITMOHAIBHBIX CHCTEM.

Cucremoobpasyromuii paktop HePopMaTbHO MOXHO OIMPEACIUTHh KakK IIeIb,
MOJIC3HBIA pE3yJibTaT, HEOOXOAUMBIM 1O TOW WM HWHOW MPUYUHE, HMEHHO,
CUCTEMOO0Opa3yoluid (PaKTOp B IIEJIOM OXBAThIBAET MOHATHE CUCTEMbI U TIOCTPOCHUE
CUCTEMBI MPOXOJUT OT IIEJIOT0 K YacTsIM, IPU ITOM CHUCTEMa CTPOUTCS, UCXOMAS M3
cucteMoobOpasyromiero ¢gakropa. Kareropusiii 361k monagoomics 6wl [1.K. AHoxuny,
ecnau Obl OH MOMBITANCS (OpMAIU30BaTh TEOPHIO (DYHKIIMOHAIBHBIX CHUCTEM YK€, B
1930-¢ roawl, Koraa €mé TEOpUU KaTeropui He cyiiectBoBajio. OHa Obula co3maHa
DiinenbeproMm 1 MakieitHOM nocie BOWHBI [15] .

CTouT OTMETHUTH, YTO YK€ COBOKYMHOCTh (DYHKIIMOHAJIBHBIX CHUCTEM SIBIISIETCA
HEKJIACCMYCCKMM  TOIOCOM, 4YTO II0OKazaHo B  pabore [16]. IlonsTtue
cucreMooOpasyromiero  ¢akropa B moaxome IILLK.  AHoxmHa  OKa3aloch
HEJOCTATOYHBIM JIJIsi OMoMaIicucTeM, OyIy4n ajeKBaTHBIM JJisi (PU3HOJIOTHH, OHO HE
CMOIJIO OXBaTUTh HEXKHMBBIE CHUCTEMbI, B YACTHOCTH, MAIIIMHBI U3 OMOMAIICUCTEMbI
«UEeNIOBEK - MallnuHa - >kKUBOe». [lombITKa BCTPOUTH MalIMHY B (DPYHKIIMOHATLHYIO
CUCTEMY CXEMYy OKa3ajach HEaJeKBaTHOM, 00Jjiee TOro, UHTYUTUBHOE PACCMOTPEHUE
dbuznonornyeckux  (QyHKIUOHAIBHBIX  CHUCTEM  SIBHO  HEIOCTAaTO4YHO s
OMOMAIIICUCTEM, TJ€ HEOOXOAWMBI TOYHBIE pacy€Thl [JIsi MalluH, a He
MpUOIU3UTEIbHbIE PEKOMEHIAIIMU, HAa KOTOPhIE TOJIBKO M CIIOCOOHA TpajuIlMOHHAS
Teopust (YHKIMOHAIBbHBIX cucTeM. KiltoueBas mnpuymHa, MO KOTOPOM B paMKax
(GYHKIIMOHAIBHBIX CHUCTEM HE YAAaBAJIOCh OINKCATh B3aUMOJACHCTBUE 4YEIOBEKa U
MaiuHel, coctout B ToM, 4To I[L.K. AHOoxuH He Hamén cucreMooOpasyroiero
dakropa I MAIIMH KaK CHUCTEM, W CUUTAJl HEXKUBBIE OOBEKTHI HE SBIISIOIIMMUCS
cuctemamu. OnHAKO, JJIS AUHAMHUYECKUX MU APYTUX CHCTEM CHUCTEMOOOpa3yroIIuit
dakrop OBUT HaAWJEH, UM OKa3ajCsi MEPEBOMANIMN Xa0C B TOPSAIOK MPUHITUIL
cranoHapHoro aeiictBust ['amuibsrona. Takum oOpa3oM, GHOMAIICHCTEMBI UMEIOT
COCTaBHOM cuctemMooOpasyromuil (pakTtop, MOPOKAECHHBIN MPUHIIMIIOM BbIKUBAHUS
JUIS1 "KUBBIX CYILECTB U npuHIUnoM ['amunsrona. B Ouomaiicucremax umeercs 0osee
OJTHOTO >KMBOTO OpraHM3Ma W TMPUHIMUI BBDKMBAHUS YUYUTHIBAET BCE IKUBBIC
MOJICUCTEMBI OMOMANICUCTEMBI. PaccMOTpeHHEe COCTaBHBIX CHCTEMOOOPA3YIONIUX
dbakTopoB 1 OMOMAIIICUCTEM CTAJI0 OJAHUM M3 OO0OOIIEHHH  OTKPBITOrO
cucTeMooOpasyroiiero pakropa B GU3HOIOTHH.

[IpuBeaém nOCTATOYHO TOAPOOPYIO Ul BOCHPHUSATHS HAYaJIbHYIO CXEMY
OMOMAIIICUCTEMBI, KOTOpasi BKJIIOYAeT JJsi pemiarened (QparMeHThl CHIBHOTO
UCKYCCTBEHHOTO MHTEIUIEKTa, a Takke cxeMy (QyHKIHOHAIBHBIX CHCTEM U
AHAJIOTUYHYIO OOIIYI0 CXeMy OMOMAIIICUCTEM.
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Puc.2. Cxema buomawicucmemol
Fig.2. Biomachsystem diagram

. 2. EWEFRZE

Crnenyrouiyto cxemy (pU3MOJIOTH MO PsIIy NPUYHUH HA3bIBAIOT (PYHKIMOHAIBHOM
CHUCTEMOW TMOBEACHUYECKOTO aKTa, HIKE MbI KPAaTKO HAallOMHHUM €€ OIHMCAaHHE, B TOM
YHCIIC TIOTOMY, YTO OHO MOTPeOyeTCsl B aHAIOTMYHON cXeMe JIsl OMOMAaIIICHCTEMBI.

Peanuzanmsi cXeMbl HauyWHAeTCS C HE YKa3aHHOTO Ha HEW BO3HUKHOBEHUS
NMOTPeOHOCTH OpraHW3Ma, HAMpPUMeEp, CTYIIAETCAd KPOBb HM3-3a TIOTEPH KHUIAKOCTH,
CKa)XxeM, u3-3a Kapkoi morojbl. COOTBETCTBYIOIIME PELENTOPbl CUTHAIU3UPYIOT B
MO3r 00 3TOM, (OopMUPYETCS MOTHBAIMs, KOTOpas B HaIlleM IMpUMEpe Ha3bIBAeTCs
Kaxnon. MotuBarus Bo30OykaaeT apepeHTHbI CHUHTE3, KaK MOWCK B MaMITH U
3aIyCK APYTuX (PU3HOJOTUYECKUX MHCTPYMEHTOB BBIPAOOTKH Pa3IUYHBIX CIOCOOOB
YIIOBJICTBOPEHUS MOTpeOHOCTH. BIIOK permeHuii oTBeyaeT 3a BHIOOp M3 HAWJICHHHBIX
BAPMAHTOB PEIICHWN KAKOTO-TO OJHOTO BapwaHTa. I[locie »Toro HaYMHAIOT
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dbopMupoBaThCs JBa JAPYrux OJ0Ka, OJOK akIenTopa pe3yjbTara JCHCTBHUS, B
KOTOPBIH 3aHOCATCS TapaMTepbl MOTPEOHOro pe3yiabrara, W OJOK IMpPOTrpaMMBI, B
KOTOPOM (OpMUPYIOTCS I 3(DPEKTOPOB HEOOXOAUMBIE JEHCTBUS IS JOCTHIKEHUS
pe3ynbrara.

Obpammnas aghpepenmayus
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Puc.3. [lpunyunuanvras cxema @hyHKYUOHATLHOU CUCHEMbL
Puc.3. Schematic diagram of the functional system

[ 3. DYFEGFA B

Dddexroppl NpUBOAATCS B JIEUCTBHE, KOTOPOE TOPOXKIAET HEKOTOPHIM
pesynbrar. OOparHas cBsi3b (paboTa COOTBECTBYIOIIMX PELENTOPOB) IMOCHUIAET
uHdopmanuio (mapaMeTphl) B aKIENTOp pe3ylbTara JEWUCTBHS, TIN€ IPOXOIUT
CpaBHEHHE €€ C OMUCAaHWEM MOTPeOHOTO pe3ynbTara. Eciu momydeHHble TapaMeTphbl
COBMQJAIOT €  3alUIAaHUPOBAHHBIMHU,  MOTPEOHOCTH  YAOBIETBOPSETCS U
byHKIIMOHABHAS CUCTEMa pPAacOPMHUPOBBIBACTCS, €CIM COBMAJACHHS HET, TO
(yHKIMOHAJIBHACS CUCTEMA MOAMNPABISIETCA C YYETOM MOJYYEHHOTO OMbITA U IUKII
MOBTOPSIETCSI HEOOXOIUMOE YUCIIO pa3 10 JOCTUKEHHUS MOTPEOHOTO pe3ybTarTa.

Jlaneko He Bceraa ya€rcs B OPraHu3Me U €10 HEPBHOM CHUCTEME, U MO3T€ HAUTH
3a/ICICTBOBAHHbIC HEUPOHBI M JIPyTHe€ 4YacTU (PYHKIIMOHAJIHLHOW CHUCTEMBI, TEM HE
MEHEE, MPUBEIACHHAS CXEMa WIPAET BAXKHEUIIYI0 METOJOJIOTUYECKYIO pPOJIb B
buznonoruu. AHamoroM cxembl (YHKIIMOHAJIBHOM CHUCTEMBI SIBJIIETCS MPUBOAMMAs
HUXKE Ha puc. 4 cxema pabOThl OMOMAIIICUCTEMBI, B KOTOPYIO BBUJLy HaJUYMs JIBYX
’KUBBIX TOJICUCTEM BXOMAST COOTBETCTBYIOIIME CXEMbI (DYHKIIMOHAJIBHBIX CHUCTEM,
paboTaIMX TaKKe, KaK OMHUCAHO BBIIIE IS OTJIEIbHON (PYHKIIMOHAIEHON CUCTEMBI.
JleranpHO onrcanue paboThl OMOMAIICUCTEMBI TPUBOAUTCS B [17].

BaxxHo oTMeTHTh, UYTO TIOHATHE CHCTeMooOpa3yromero ¢akropa He
WCIIOJIB3YETCS B IPYTUX CUCTEMAX, KpoMe (DyHKIIMOHAIBHBIX CUCTEM, OMOMAIIICUCTEM
U UX KaTeropHoro o00OIIeHNs, HA3BaHHOTO KaTerOpHBIMH cucTeMaMu. [1o cymiecTny,
ATa MO3UIIMS TAKXKE Na€T OCHOBAHUE YTBEPXKJIATh, YTO OMOMAIICUCTEMBI SIBIISIFOTCS
HOBBIMU paHEE HE PACCMOTPEHHBIMU BHJIAMU CHUCTEM, MpPU ITOM 00 OTIMYUU
OMOMAIIICUCTEM OT (PYHKIIMOHAJIbHBIX CUCTEM MbI YK€ CKa3aJlH.
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o 4o TIFEFH T Bl

[Ipu xnaccuduxam oObEKTOB B MaTeMaTUKE yIOp JENaeTcsi Ha WHBAPUAHTHI,
€CJIM TOT WJIM WHOW MHBApPHAHT OTIIMYAETCA Y JIByX CHUCTEM, TO OHM HE MOTYT OBITh
U30MOp(HBIMHU.

TakyuM HMHBApUAHTOM U CHUCTEM SIBIISIETCS KOJMYECTBO IMOACUCTEM IEPBOIO
YPOBHSI, HA PUCYHKE 5 BUJHO, 4TO cucTeMbl 1o M. MecapoBuuy [ 18], spraruueckue
CUCTEMBI, OHMOMAIICUCTEMBbI, (YHKIIMOHAIIbHBIE CHCTEMBl HMEIOT pPa3IUIHBINA
yYKa3aHHbIA MHBapUAHT, 3TO €lI€ OJJUH apTyMEHT B MOJb3Y J0Ka3aTeJIbCTBA OTIMYUS
OMOMAIIICUCTEM OT JIPYTHUX CHUCTEM.

Bompoc o Tom, 4TO OMOMAIICUCTEMBI €CThb HOBBIM BHJI CHUCTEM JE€TAIBHO
paccMoTpeH B Hamied kHure «OCHOBBI TEOpUHM OHWOMAIICUCTEM», HaxOISIIEHCsS B
neyaru.

OmHMM U3 BAXHBIX TNPUIOKEHUH Teopur OUOMAIICHCTEM  SIBJISIETCS
MEPEOCMBICIICHUE HA3HAUEHUS arpapHbIX MallMH ¥ KapAWHAIbHBIA TIEPECMOTP
TPaJULUOHHOIO MOAX0/1a K KOHCTPYUPOBAHUIO arpapHbIX MAlllMH U MEXAHU3MOB.
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. 5. 4 HEG A

[IpuBeéM MOACHEHUE OTPAKAKOUIEH CKa3aHHOE CXEMbl YKa3aHHOUW Ha puc. O.
ArpapHas MaiiMHa B OWOMAIIICHCTEME SIBISIETCS TOJCUCTEMOM, COACHCTBYIOIIEH
JOCTIKEHUIO CcHCTeMooOpa3yromero ¢akropa camMod OHMOMAIICUCTEMBL. ITO,
HarpuMep, O3HAYaeT, YTO B3ATHIM caM MO ce0e TPaKTOp HE SBISIETCS arpapHoii
MaruHOW. JIelCTBUTENbHO, OH MOXET paboTaTh Ha CTPOMKE C OTBAJIOM Kak
OyJpI03€p, HCIIONB30BAaTbCS B BOCHHOM JI€JI€ M TakK Jajnee. ArpapHod MallMHON
TPAKTOp CTAHOBUTCS IOCJE IOACOCAUHEHUS K HEMY OOpOHBI, CEAJIKM U JPYyrux
pabouKnX OpraHoB, C IOMOIIBIO KOTOPBIX TPAKTOP BKIIOYAETCA, KaK AIIEMEHT
JOCTHOXKEHHSI TIOJIE3HOTO pe3ysibTaTa B BHEKOTOPYI0 Oromanicuctemy. OObIYHbIE LIENN
arpoIpoOM3BOJACTBA TAKHUE, KAK MOJYUYEHHUE YPOXkKas, YXOI 3a KUBOTHBIMH, SIBIISFOTCS
CUCTEMOOOPA3YIOIIMMH (PaKTOPaMU COOTBETCTBYIOIIUX OMOMAIIICUCTEM.
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Puc.6. Scheme of stages of designing an agricultural machine
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[Ipy 5TOM poJib MalIMHBI OKa3bIBAETCS CBOAMMOM K OOECHEUEHMIO s
KYJIBTYPHBIX PAaCT€HHI, MPOMYKTHUBHBIX XWUBOTHBIX YCIIOBHIl KX BO3AEJIBIBAHUS H
COJICp>KaHUsI, OTBEYAIOIINX OINMCAHHBIM CEJIEKIIMOHEPOM TpPeOOBaHUSM B MACHOpPTE
copta Wi 1mopojsl. KoHeuHOo, KMU3HEHHBIM UK MPOTYKTUBHOTO KUBOTO TpeOyer,
KaK MPaBWJIO, HE OAHOM, a MHOTMX MAallMH U MEXaHU3MOB, IMO3TOMY, KaK U B CXEME
OMOMAITICUCTEMBI, TEPMUH «MalIiHa» 0000mmaronuit. [Ipu uX KOHCTPYHPOBAHUH 10
a/IeKBaTHBIX CHCTEMHOMY TpeOOBaHHIO O0pa3lOB HEOOXOAUMO OOpPaTUTHCS TEHOMY
KUBOro. MammHa npu cBoeid paboTe B OMoMalicucTeMe 00eCleunBaeT MPaBUIIbHBIN
MOPSIAOK JKCHPECCUU T€HOB CO3JAAHHOTO CEJIEKIMOHEPOM T'€HOMA IPOLYKTUBHOIO
JKUBOTO. 3/1eCh TEOpUs OMOMAIIICUCTEM MPUBJIEKAET aareOpandecKyro OMOJOTHUIO IS
pacdyeTa M MPOTHO3UPOBAHUS (PEHOTHIA >KMBOTO, a TAKXKE DKCIEPUMEHTAIbHBIE U
JIpyrue pe3yibTarbl palboThl cenekiuoHepa. B pesynbrare paboTra KOHCTPYKTOpa
JIOJI’KHA OIMUPAThCs, YETO HET B HACTOSIIEe BpeMsi, Ha BbIpaOOTaHHBIE pEIIeHUS (CM.
cXeMy puc. 6), IpealecTByONMe Hadyaly KOHCTPYUPOBAHHUS.

B Hacrosimee Bpemsi NPOEKTUPOBAHME MAIIMH U MEXaHU3MOB arpapHoOro
npoduyIs OMMpPAETCS Ha MOJ0KEHUE U pa3pabOTKu 3emMiienenbueckoi Mmexanuku B.I1.
['opstukuna.

OnHako, Ha TPOTSHDKCHWM MHOTHX JIECATHICTHN dTa MEXaHWKa, (PaKTUYeCKH,
IpeBpalianach B pasfeil TCOPETUYECKOW MEXaHUKH M MEXAHUKHU CIUIOIIHBIX CpE,
HECMOTpPsT Ha TO, 4YTO M3HAYAJIbHO OCHOBATEIb 3EMIIENEIIBYECKO MEXAHUKH
MOCTYJIMPOBAJl UMEHHO HOBYIO HAyKy, HE CBOJSIIYIOCA K TPAJAUIMOHHBIM paszzieiam
MexaHuku. Haunnasi, pakTuuecku ¢ Hys, To4yHee, ¢ pacu€Ta OOBIKHOBEHHOW MOTBITH
B.II. TopssukuH He MOr HE pa3BUBaThb pPa3lEiIOB TEOPETUYECKOM MEXAHUKU Kak
MPUWJIOKEHUN K arpapHbpiM MamrHaMm. YcraHoBku B.I1. T'opsukuna, onuparomuecs Ha
KUBBIC OPTraHU3MBbl, KYyJBTYpHbIE PACTE€HHS M >KMBOTHBIX IIOCIE €ro HayaJbHBIX
IaroB, B JaJbHEWIIEM MPAKTHUYECKH HE Pa3BUBAINUCh €ro0 YYEHUKaAMU H
nocyienoBaresiiMi. Teopusi OMOMAIICHCTEM BO3BpAIa€T M PACHIUPSET MPUPOIY
3eMJICZICIBYECKO MEXaHUKH, TpeOyeT Ha OJHOM YPOBHE paccMarpuBarh Kak
MEXaHUYECKUE TaK U OMOJIOTUYECKHE, U YIIPABIEHYECKUE KayeCcTBa OMOMAILICUCTEMBI.
3emieieNibuecKkasl MEXaHWKa B CBOEH MEpBOHAYaJbHOM 3aJlyMKe €€ co3aareiieM
OpraHWYECKU BXOJUT B TEOPHUIO OuoManicucteM. MOXXHO Jla’ke TOBOPUTh O TOM, YTO
OMOMAIIICUCTEMBI TPEJCTABISAIOT COOOM COBPEMEHHBIM BapUaHT 3eMJICIEIBYECKON
MEXaHUKH.

[IpuBbIYHOE IS KOHCTPYKTOPOB arpapHbIX MAallWH PAacCMOTPEHHUE BOMPOCOB
MEXaHUKH JIOJDKHO OBITh JOpPa0OTaHO JI0 HOBOTO IMEPECMOTPEHHOTO, KaK yKa3aHO
BBIIIIC, TOJXO0Ja K KOHCTPYMPOBAHUIO CEJIILCKOXO3SIMCTBEHHOW TeXHUKHU. [oBOps
KpaTKo, HEOOXOAMMO HCIIOJIb30BAaHUE HOBBIX pAa3lelioB MEXaHUKH, Ha3bIBAEMOMU
MEXaHHKOW C CepBOCBsI3sIMHU. B pamkax 3Toro HampaBieHHs pa3paboTaHbl METOIbI
JUISl aIEKBAaTHOTO OMKMCAHUS MEXAHUYECKUX CHCTEM C MPOLECCOM YIIPABIEHUS MU CO
CTOPOHBI YMPABISAIONIMX I[EHTPOB, MOMAOOHBIC LEHTPHI, B YACTHOCTH, BCTPOCHHI B
OMOMAIIICUCTEMBI, UIMEHHO, 3TO YIPABJISIONINE MOJCUCTEMBI, B3aUMOACIHCTRYIOIINE
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CO CTOPOHBI MAIIIMHBI C MPOTYKTUBHBIM KUBBIM U YETIOBEKOM.

31ech MbI CTAJIKMBaeMCsl ¢ PyHIaMEHTaJIbHBIMU MPoOIeMaMu, OT KOTOPBIX MpU
U3JIOKEHUM TEOPETUYECKOM MEXaHWKH, TEOpHUM MallMH W MEXaHU3MOB B
MoHOTrpadusix U y4eOHBIX TMOCOOHMSX WX aBTOPHI HEPEOKo YXoAsaT. Mopenb Koieca
JIBKYIIIETOCS TI0 TIOBEPXHOCTH 0€3 MPOCKATh3bIBAHUS SIBIISIETCS] OJHOM M3 OCHOBHBIX
B TEOPUH arpapHbIX MallMH U MexaHu3MoB. OJiHaKo, co BpeMeH Jlarpanka u3BecTHa
npoOiieMa HapyIICHHs TPUHITUIIA CTAIMOHAPHOTO MeHCTBUS [ aMUIBbTOHA JUTsI CUCTEM
C MOJOOHBIMU KOJNECAMH, PEATH3YIOIIMMH IPHUMEPHI CYIIECTBEHHO HETOJIOHOMHBIX
cazeil [19]. C TOUkM 3peHUs TEOpUU CHUCTEM HENb3d OTOPOCUTH MPUHIUI
CTallMOHAPHOTO NEUCTBUS [ 'aMUIIbTOHA, KAK 3TO JIE€NAI0T B MEXAHUKE HETOJIOHOMHBIX
CBsI3€il, 3amMeHsida ero Ha npuHuun lanambepa-Jlarpanka, He SKBUBAJICHTHBIA B TAKUX
Cllydasx  TpPHUHIUIY  CTaluoHapHoro  jaeiictBus  'amunerona.  [lpuuunHa
HEMPaBOMEPHOCTU TAKOTO IMOAXOJA COCTOMT B TOM, YTO NPHUHIMII CTAlMOHAPHOTO
nerctBusg ['aMuiIbTOHA BXOAUT B COCTAaBHOM CHCTEMOOOpasyromuid  ¢GakTop
OMOMEXaHNUYECKOW CUCTEMBI, MCKIII0Yasi €ro M3 CHUCTEMOOOpa3yroliero (akropa Mbl
paspyiiaeM OMOMEXaHUYECKYIO CUCTEMY.

Bosnukaromas npobiema Obuta pemiena akagemukoMm B.B. Ko3noBsiM B pamkax
OTKPBITBIA UM HOBOM MEXaHUKHU, KOTOPYIO OH Ha3Ball BAKOHOMHOW MexaHukou [19].
WM ObLIM mpejIoKEHbl pyrue, 4yeM OObIYHO, BApUAHTHl BapHalluu MyTE€H U HOBbBIC
aKCUOMBI (OTpeieNIeHHe BOZMOXKHBIX TIEPEMEIIEHUN U Jp.), TO3BOJUBIINE TOCTPOUTH
MNPUHLUN CTAllMOHAPHOTO JEHUCTBUS JIsi HETOJOHOMHBIX MEXaHMYECKHUX CHUCTEM.
VYpaBHEHUST JIBIDKCHUST BAKOHOMHOM MEXaHUKH OTIMYAIOTCS OT  TOAOOHBIX
ypaBHEHMH, MoiydaeMmblx U3 mpuHuuna [lamamOepa-Jlarpanka. Pesynbrater B.B.
Ko310Ba 103BOJISIIOT BKIIOYUTh MEXAaHUKY HETOJIOHOMHBIX CBSI3€H B paspsiji CUCTEM C
cuctemoooOpazytonum ¢pakropom no I1.K. Anoxuny. BakoHomHas MexaHuka Oblia
BKJIIOUCHA B TECOPUIO MEXAHUKHU C cepBOCBsA3sAMU [20,21], HauaI0 KOTOPOM IMOIOKUII
A. beren [22]. Jlna OmMOMEXaHMYECKUX CHUCTEM HY)XHA HMMEHHO MEXaHHKa C
CEpPBOCBSI3SIMU, YIPABICHUE B KOTOPOIl OCYIIECTBISET PEIIaTesib MAIlllMHbI WJIA MO3T
KUBOTHOTO. TakuM o00pa3oM, B HOBOM TIOAXOI€ K KOHCTPYHPOBAHUIO
CEJIbXO3TEXHUKH HEOOXOIUMO HCIOIh30BaTh IMOMUMO OOBIYHON TEOPETHYECKON
MEXaHUKH TaK)KE€ MEXAHUKY C CEPBOCBS3SIMH.

YeoBeK ¢ BBICIIME  MIICKONMTAIONIUE  SIBIISIOTCS  OMOMEXaHWYECKUMU
CUCTEMaMH C COCTaBHBIM CHUCTEMOOOpa3yromuM (PakTopoM, a HE MPOCTO
(GYHKIMOHAIBHBIMU CUCTEMaMH, KaK MX pacCMaTpuBalOT B (DU3MOJIOTUU U B
TPaJUIIUOHHON T€OPUHU (YHKIIMOHAIBHBIX CUCTEM.

TakuMm 00pa3oM, Mbl paccMOTpelu (pyHAaMEHTaIbHbIE BOIIPOCHl OMOMAIIICUCTEM
U KapJMHAJIBLHOTO MEPECMOTpPa HA3HAYCHUS CEIIbXO3TEXHUKH C €€ TPOCKTUPOBAHUEM,
JTUKTYEMOTO TeOpHuei OMOMAIIICHCTEM.

W3 orpacieBbIX CTPYKTyp B CTpPaHE CEJIbCKOE XO3MMCTBO, BKIIIOUYAIOIIIEE
CEIbCKUUA COIMYM, SBIISCTCS YHUKAJIBHBIM C TOYKA 3pPEHUS Pa3HOOOpas3us
BO3MOXKHOCTEW TpUMEHEHHS  (yHIaMEHTAJIbHBIX  HAMpaBICHUH  HACTOSIIETO
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Konrpecca kak B TEOpHH CHCTEM, OHMOJIOTHH, TaK W TNPHIOKECHUNW HMCKYCCTBEHHOTO
UHTEJUICKTa. 37eCh MBI HMEEM TEPPUTOPHAIIGHBIA OXBaT BCEH CTpaHbI,
BBICOKOTEXHOJIOTHYHY IO UHYCTPHIO, MAaIIMHOCTPOUTEIIBHY IO 0Tpacib,
3HAYMTEIBHYIO YacTh 00IecTBa, 00BEAMHEHHOTO MI00ATBHBIM CHCTEMOOOPA3YIOIINM
(haKTOpOM, OTBEUAIOIIUM IPOU3BOJICTBY CEIBXO3MPOAYKIIMH M IIPOIOBOJILCTBEHHON
O0e30macHOCTH  CTpaHbl. TakuMm  oOpa3oM, arpapHas TeMaThuKa  SBIISICTCS
CYIIECTBEHHBIM, a KOe-TA€ U KIIOYEBBIM 3BCHOM HAyYHO-TEXHUYECKOTO U
opranu3annoHHoro ctepkHsa Konrpecca. IlomuepkHEM, YTO CEIBCKUN COIMYM,
MPOAYKTUBHOE JKMBOE U CEIbXO3TEXHHKA IMPEACTABISICT CO0O0I0 TII00aIhHYIO
OmomamicucTemMy. 371eCh MBI HMEEM TNPAKTHYECKA BaXXHOE JJIs CTPaHBI IIOJIE
MIPUMEHEHUS TEOPUHU CUCTEM, KaK OJTHOTO U3 OCHOBHBIX HarpasieHui KoHrpecca.

Introduction

The triad of life of all living things has nutrition as one of its support points, and
in human society nutrition is provided, as we substantiate it [ 1-4], by the biomachine
system “man-machine-productive living”.

Fig.1. Triad diagrams.

Nutrition in the country is provided by agricultural production; its successful
functioning also determines the food security of the country.

The word “system” is not accidental here; the system is at the forefront of the
system paradigm within which we work. And at the forefront of the concept of a
system is a system-forming factor, discovered by academician Pyotr Kuzmich
Anokhin in the theory of functional systems [5] and significantly revised by us for
biomachsystems. Let us explain what we mean by a system paradigm. The easiest
way to do this is by turning to the well-known set-theoretic paradigm in mathematics.
This paradigm is personified by N. Bourbaki's multi-volume course, in which all
mathematical concepts are reduced to the concept of sets and subsets. A function is
represented by a set of pairs of points, integrals, matrices, sequences... everything is
represented as sets. Moving on to the systems paradigm, we also say that everything
that surrounds us is represented in the form of systems and their aggregates. Close to
biomachsystems are ergatic “man-machine” systems. This is a huge field that also
appears under the names of engineering psychology [6,7], human factors [8] and so
on. However, it turned out that for agricultural systems the approach of ergatic
systems [9] is insufficient, as well as the approach of the theory of functional
systems. It turned out that an attempt to exclude living things from the
biomachsystem does not allow the transition to an ergatic system, since the original
system 1s completely destroyed. However, in order to prove that biomachsystems are
a new, previously unexplored type of system, it was necessary to turn to very
numerous system approaches, ranging from mathematical theories of systems, up to
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system approaches of philosophy and general systems theory developed there.
Mathematical theories of systems began from the time of Newton with the advent of
dynamical systems. It can be considered that the huge area of mathematical theories
of systems is crowned by the most general definition of a system given by
Academician S.N. Vasiliev [10]. However, this definition is set-theoretic in nature
and does not cover the categorical formalization of biomachsystems.

Of the numerous approaches to systems in the general theory of systems in
philosophy, the most advanced is the approach of the ternary description language,
developed by A.I. Uyomov and his colleagues [11]. A.I. Uyomov gave a definition of
the system, which in his notation has the form of formulas

(iA)S = ([a(*iA)Dt, (1A)S = (([(1A%)a])

and justified the inclusion of numerous existing definitions of the system under this
definition, including the functional system of P.K. Anokhina. He relied on three
dozen system approaches collected by Sadovsky [12], who developed the general
theory of metasystems, but unfortunately did not complete his many years of
research. Ambitious put forward by A.l. Uyomov’s program is aimed at creating, on
the basis of a ternary description language, a philosophical logic that would be
capable, just like mathematical logic in mathematics, of moving from some true
statements to justifying others. Although A.I. Uyomov gave a definition of the
system, but did not have time to completely construct a ternary description language.
In addition, his work contains gaps and errors that logicians pointed out. A number of
gaps were filled in the works [13,14], which made it possible to strictly interpret the
formulas for systems and make sure that the approach of A.I. Uyomova does not
cover biomachsystems, and also does not cover the categorical formalization of the
theory of functional systems.

A system-forming factor can be informally defined as a goal, a useful result,
necessary for one reason or another, namely, a system-forming factor as a whole
covers the concept of a system and the construction of a system proceeds from the
whole to parts, while the system is built based on the system-forming factor. P.K.
would need categorical language. Anokhin, if he had tried to formalize the theory of
functional systems already, in the 1930s, when the theory of categories did not yet
exist. It was created by Eilenberg and MacLane after the war [15].

It is worth noting that already a set of functional systems is a non-classical
topos, as shown in [16]. The concept of a system-forming factor in the approach of
P.K. Anokhin turned out to be insufficient for biomachsystems; being adequate for
physiology, it could not cover non-living systems, in particular, machines from the
biomachsystem “man - machine - living”. An attempt to integrate a machine into a
functional system diagram turned out to be inadequate; moreover, an intuitive
consideration of physiological functional systems is clearly insufficient for
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biomachsystems, where precise calculations for machines are needed, and not
approximate recommendations, of which only the traditional theory of functional
systems is capable. A key reason why functional systems have failed to describe
human-machine interaction is that P.C. Anokhin did not find a system-forming factor
for machines as systems, and considered inanimate objects not to be systems.
However, for dynamic and other systems, a system-forming factor was found; it
turned out to be Hamilton's principle of stationary action, transforming chaos into
order. Thus, biomachsystems have a composite system-forming factor generated by
the principle of survival for living beings and Hamilton’s principle. In
biomachsystems there is more than one living organism, and the principle of survival
takes into account all living subsystems of the biomachsystem. Consideration of the
constituent system-forming factors for biomachsystems has become one of the
generalizations of the open system-forming factor in physiology.

Let us present an initial diagram of a biomachsystem that is sufficiently detailed
to understand, which includes fragments of strong artificial intelligence for solvers, as
well as a diagram of functional systems and a similar general diagram of
biomachsystems.

Fig.2. Biomachsystem diagram

For a number of reasons, physiologists call the following scheme a functional
system of a behavioral act; below we will briefly recall its description, including
because it will be required in a similar scheme for a biomachsystem.

The implementation of the scheme begins with the occurrence of a need of the
body that is not indicated on it, for example, blood thickens due to loss of fluid, say,
due to hot weather. The corresponding receptors signal this to the brain, and
motivation is formed, which in our example is called thirst. Motivation excites
afferent synthesis, like a search in memory and the launch of other physiological
tools for developing various ways to satisfy a need. The decision block is responsible
for selecting one option from the found solution options. After this, two other blocks
begin to form: the action result acceptor block, in which the parameters of the
required result are entered, and the program block, in which the necessary actions are
formed for the effectors to achieve the result.

Fig.3. Schematic diagram of the functional system

Effectors are put into action, which produces some result. Feedback (the work of
the appropriate receptors) sends information (parameters) to the action result
acceptor, where it is compared with the description of the required result. If the
obtained parameters coincide with the planned ones, the need is satisfied and the
functional system is disbanded; if there is no match, then the functional system is
corrected taking into account the experience gained and the cycle is repeated the
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required number of times until the required result is achieved.

It 1s not always possible to find the involved neurons and other parts of the
functional system in the body and its nervous system and brain; nevertheless, the
above diagram plays a crucial methodological role in physiology. An analogue of the
functional system diagram is shown below in Fig. 4 is a diagram of the operation of
the biomachsystem, which, due to the presence of two living subsystems, includes
corresponding diagrams of functional systems that work in the same way as described
above for a separate functional system. A detailed description of the operation of the
biomachsystem is given in [17].

It is important to note that the concept of a system-forming factor is not used in
other systems, except for functional systems, biomachsystems and their categorical
generalization, called categorical systems. Essentially, this position also gives
grounds to assert that biomachsystems are new types of systems that have not been
previously considered, while we have already spoken about the difference between
biomachsystems and functional systems.

Fig.4. Functional diagram of the biomachsystem

When classifying objects in mathematics, the emphasis is on invariants; if one or
another invariant differs in two systems, then they cannot be isomorphic.

Such an invariant for systems is the number of subsystems of the first level,
Figure 5 shows that systems according to M. Mesarovic [18], ergatic systems,
biomachsystems, functional systems have a different specified invariant, this is
another argument in favor of proving the difference between biomachsystems and
other systems.

The question that biomachsystems are a new type of system is discussed in
detail in our book “Fundamentals of the Theory of Biomachsystems,” which is in
print.

One of the important applications of the theory of biomachsystems is to rethink
the purpose of agricultural machines and radically revise the traditional approach to
the design of agricultural machines and mechanisms.

Fig.5. Composite systems of the first level

Let us give an explanation of the diagram shown in Fig. 1 that reflects the above.
6. An agricultural machine in a biomachsystem is a subsystem that contributes to the
achievement of the system-forming factor of the biomachsystem itself. This means,
for example, that a tractor taken by itself is not an agricultural machine. Indeed, it can
work at a construction site with a blade like a bulldozer, be used in military affairs,
and so on. A tractor becomes an agricultural machine after connecting to it a harrow,
a seeder and other working parts, with the help of which the tractor is included as an
element of achieving a useful result in some biomachsystem. The usual goals of
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agricultural production, such as harvesting and caring for animals, are system-
forming factors of the corresponding biomachsystems.

Fig.6. Scheme of stages of designing an agricultural machine

In this case, the role of the machine turns out to be reduced to providing
cultivated plants and productive animals with conditions for their cultivation and
maintenance that meet the requirements described by the breeder in the variety or
breed passport. Of course, the life cycle of a productive living creature, as a rule,
requires not one, but many machines and mechanisms, therefore, as in the scheme of
a biomachsystem, the term “machine” is a general one. When constructing them to
samples adequate to system requirements, it is necessary to refer to the living
genome. The machine, when operating in a biomachsystem, ensures the correct order
of expression of the genes of the genome of a productive living creature created by
the breeder. Here, the theory of biomachsystems involves algebraic biology to
calculate and predict the phenotype of a living thing, as well as experimental and
other results of the breeder’s work. As a result, the designer’s work should be based,
which is not currently the case, on the developed solutions (see diagram in Fig. 6)
that preceded the start of construction.

Currently, the design of agricultural machines and mechanisms is based on the
position and developments of agricultural mechanics by V.P. Goryachkina.

However, over the course of many decades, this mechanics, in fact, turned into a
section of theoretical mechanics and continuum mechanics, despite the fact that
initially the founder of agricultural mechanics postulated a new science that could not
be reduced to the traditional sections of mechanics. Starting, in fact, from scratch,
more precisely, from the calculation of an ordinary hoe V.P. Goryachkin could not
help but develop sections of theoretical mechanics as applications to agricultural
machines. Installations V.P. Goryachkin, based on living organisms, cultivated plants
and animals after his initial steps, were practically not further developed by his
students and followers. The theory of biomachsystems returns and expands the nature
of agricultural mechanics, requiring at one level to consider both the mechanical and
biological and managerial qualities of the biomachsystem. Agricultural mechanics, in
its original i1dea by its creator, is organically included in the theory of
biomachsystems. One can even say that biomachsystems represent a modern version
of agricultural mechanics.

The consideration of mechanical issues familiar to designers of agricultural
machines must be refined to a new, revised approach to the design of agricultural
machinery, as indicated above. In short, it is necessary to use new branches of
mechanics called servo-coupled mechanics. Within the framework of this direction,
methods have been developed for an adequate description of mechanical systems
with the process of controlling them by control centers; such centers, in particular, are
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built into biomachsystems, namely, these are control subsystems that interact from
the side of the machine with productive living and human beings.

Here we are faced with fundamental problems, which their authors often avoid
when presenting theoretical mechanics, the theory of machines and mechanisms in
monographs and textbooks. The model of a wheel moving on a surface without
slipping is one of the main ones in the theory of agricultural machines and
mechanisms. However, since the time of Lagrange, the problem of violation of
Hamilton’s stationary action principle for systems with similar wheels that implement
examples of essentially nonholonomic connections has been known [19]. From the
point of view of systems theory, it is impossible to discard Hamilton's principle of
stationary action, as is done in the mechanics of nonholonomic constraints, replacing
it with the D'Alembert-Lagrange principle, which in such cases is not equivalent to
Hamilton's principle of stationary action. The reason for the illegality of this approach
is that Hamilton’s principle of stationary action is included in the integral system-
forming factor of the biomechanical system, and by excluding it from the system-
forming factor we destroy the biomechanical system.

The emerging problem was solved by Academician V.V. Kozlov in the
framework of the new mechanics he discovered, which he called vakonomic
mechanics [19]. He proposed other than usual options for variation of paths and new
axioms (determination of possible displacements, etc.), which made it possible to
construct the principle of stationary action for nonholonomic mechanical systems.
The equations of motion of vakonomic mechanics differ from similar equations
obtained from the D'Alembert-Lagrange principle. Results V.V. Kozlov allow us to
include the mechanics of nonholonomic connections in the category of systems with
a system-forming factor according to P.K. Anokhin. Vaconomic mechanics was
included in the theory of mechanics with servo-constraints [20,21], which was
initiated by A. Bégen [22]. Biomechanical systems require mechanics with servo
connections, which are controlled by a machine solver or an animal’s brain. Thus, in
a new approach to the design of agricultural machinery, it is necessary to use, in
addition to conventional theoretical mechanics, also mechanics with servo
connections.

Humans and higher mammals are biomechanical systems with a composite
system-forming factor, and not simply functional systems, as they are considered in
physiology and in the traditional theory of functional systems.

Thus, we examined the fundamental issues of biomachsystems and a radical
revision of the purpose of agricultural machinery with its design, dictated by the
theory of biomachsystems.

Of the sectoral structures in the country, agriculture, including rural society, is
unique in terms of the variety of possibilities for applying the fundamental directions
of this Congress both in systems theory, biology, and artificial intelligence
applications. Here we have a territorial coverage of the entire country, a high-tech
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industry, a machine-building industry, a significant part of society, united by a global
system-forming factor that corresponds to the production of agricultural products and
food security of the country. Thus, agricultural issues are an essential, and in some
places, a key link in the scientific, technical and organizational core of the Congress.
Let us emphasize that rural society, productive living things and agricultural
machinery constitute a global biomachsystem. Here we have a field of application of
systems theory that is practically important for the country, as one of the main
directions of the Congress.
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