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YAK 57
OrHusues C.b.
[OOKTOP 3KOH. Hayk, npodeccop,
reHepanbHbI ANPEKTOP
UHCTUTYTa cMCTEMHOTrO aHanu3a
N UHTENNEKTYaNbHOW cobcTBEHHOCTU. MOCKBa

CTEPEOTUNMbI, MNATTEPHbDI, LLUAB/IOHbI NMOBEAEHUA U UHCTUHKTDI
NO3BOHOYHbIX XUBOTHbIX U UX CTAPEHUE

AHHOTauuA

Hactoswaa o630pHas cTaTbs MNOCBAWEHA KOMMEKCHOMY MEXANCUUNINHAPHOMY WCCNel0BaHUIo
dyHOAMEHTaNbHOM B3aMMOCBA3M MeX Ay 3BO/TOLUMOHHO ChOPMUPOBAHHLIMW NOBEAEHUYECKMMWN NPOrpammamm un
npoLeccamm CTapeHMA Yy MO3BOHOYHbLIX KMBOTHbIX. ABTOP MPMMEHAET MPUHUMUMbI 3TOJOTMU U CUCTEMHOTO
aHanM3a Ana NOCTPOEHUS MHTErpaTMBHOW MOAENW, rae MoBeAeHWEe M OHTOreHes, BK/OYaA CTapeHue,
paccMaTpUBatoTCA KaK yrpaBifemble KONNEKTUBHBIM KNIETOYHbIM U HEMPOHHbIM UHTENINIEKTOM.

B ocHOBe paboTbl NEXKUT TE3UC O TOM, YTO B MPOLLECCE IBOOLUN NPEUMYLLLECTBO NOAYYUIN OPraHU3MbI,
BblpaboTaBwmne 3PpPeKTUBHbIE CTEpPeoTUNbl MOBEAEHUS — KaK BPOMAEHHble (MHCTUHKTbI), TakK W
npuobpeTeHHble. ITM CTEepPeoTUNbl MPEACTaBAAT COOOM KECTKME WAW NAaCTUYHble HEWPOHHbIe Lenwu,
NpoeunpyloWmMecs B TUNOTalAaMyC — T[/1aBHbIA HEWPOIHAOKPUHHBIA LEHTP MO3ra, KOTOPbIA 3anycKaer
COOTBETCTBYIOWME TOPMOHa/IbHbIE M MoBeAeH4YecKkMe peakuuu. CTaTbA AeTanbHO KaaccubuumpyeT 3Tu
cTepeoTunbl (BUTaNbHble, 06OPOHUTE/NbHbIE, POAUTENbCKUE, TEPPUTOPUAJIbHBIE U ApP.) U NPOCNEKUBAET WX
Pa3BUTME HA PA3HbIX CTYNEHAX 3BOMOLUMOHHOM NECTHULLbI.

MNocnenoBaTeNlbHO paccmaTpuMBasa KaKAbliA Knacc NO3BOHOYHbIX, aBTOP AEMOHCTPUPYET NnopasutesbHoe
pasHoobpasne cTpaTernii »KM3HEHHOrO UMKAA W CTapeHWus, Hanpsmytlo CBA3AHHbIX C MOBEAEHYECKUMMU
nporpammamu. Y pbib npeactaBieH NosHbIA CIEKTP: OT KNAaCCMYECKOro NocTeneHHOro cTapeHns 6oablMHCTBA
BUOOB A0 CeMeNibNapHOCTU (3anporpaMmMMpOBaHHON ObICTPOM CMEpTU NOCNe HepecTa) y J1I0COCEBbIX,
MEXaHU3Mbl KOTOPOI (FOPMOHa/bHbIM Kackag, onocpeaoBaHHbIA rMNoTasiaMycoM) YCKOPEHHO BOCMPOU3BOAAT
obwebnonornyeckme npoueccobl ctapeHus. MpyM 3TOM MOKA3aHO CyLLecTBOBaHME BUAOB C NpeHebpeRnmbim
CTapeHuem (rpeHnaHacKas akyna, natumepus). 3eMHOBOAHbIE PAaCCMaTPUBAIOTCA Kak MOoe b pereHepaunn u
meTamopdosa — ele o4HOro NpUMepa 3anporpaMmMpPOBAHHON NEPecTPOMKM OpraHM3ma nog, ynpaBieHnem
rmnoTanammyeckn-tupeongHo ocn. Ocoboe BHMMAHWE yAENEHO PEBONOUMOHHbIM pabotam M. JleBMHa B
obnactu 6MO3NEeKTPUYECTBa, AO0Ka3biBAIOWMM, 4YTO 3I/NEKTPUYECKME MNOTEHUManbl Ha MembpaHax KIeTok
BbICTYMalOT BbICOKOYPOBHEBOWN MPOrpaMmMoN, yrnpasastoweit MopdporeHe3om 1 pereHepaLmen.

Y npecmblKaloWwmxca U NTUL, MHCTUHKTUBHOE MOBeAeHWe 0borawaeTca CA0XKHbIMU NPUOBPETEHHbIMMU
cTepeotunammn. OTMeUeHo, YTo BUAbI C Hanbonee pa3BUTbIMU KOTHUTUBHbIMU GYHKLMAMMK (BpaHOBbIE, Nonyrau),
obecneynBaemMbiMM aHA/NIOTOM HEOKOPTEKCA — HWAOMA//IMYMOM, YacTo SABASIOTCS U PeKopACMEHaAMU Mo
[ONTONeTUo. ITO YKasbiBaeT Ha BO3MOMKHYIO 3BOJIIOLMOHHYIO CBA3b MENKAY WMHTENNEKTOM, 3GdEeKTUBHbLIMU
cMcTemMamm penapauum U 3aMeaneHHbIM CTapeHMeEM.

Y mnekonuTalowmx nosegeHne npeacraBaseT coboin CAOXKHYI0 MEePAPXUI0 MHCTUHKTOB, CTEPEOTUMNOB U
31eMEHTOB WHTennekTa. B cratbe 0606LleHbl AaHHble O HEMPOHHbIX LeHTpax (ronona, KaxKapl, cTpaxa,
YA0BOJIbCTBUA,, MaTEPMHCKOTO MOBEeAEHUS), IOKAAM30BaHHbIX B rMnoTasamyce M aMmbudeckon cucteme. Ha
npumepax rosioro semsaekona (NpeHebpexkumoe ctapeHue), rpeHNaHACKOro KMTa U YesioBeKa aHanusmnpyerca
rTMBKOCTb «nporpammbl» cTapeHua. OTAeNbHO paccMOTpeHa nporepua Kak MoJe/lb YCKOPEHHOro, Ho
KOOPANHMPOBAHHOTO CTAapeHUA, ApPaliBEpPOM KOTOPOro, MO MHEHMUIO aBTOpa, TaKMKe BbiCTynaeT AMCOYHKUMA
rmnoTanamyca.
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B 3aKkntoueHUN GOpMynnpyeTca 3TONOTMYECKas Teopua ctapeHusa. CornacHo ei, cTapeHue ABAAETCA He
JKECTKOM reHeTMYecKon nporpammoin, a CTepeoTUNHbIM MOBEeAEHYECKMM OTBETOM  (TOPMOMKEHUEM
meTabo/M3ma, Mepexofom K IKOHOMWUWM PEeCcypcoB) HA HaKOMJeHUMe MNOBPEeXAeHWW. ITOT OTBET,
KOOPAMHUPYEMbBIN TMNOTAaNaMyCOM, CO34AET MOPOYUHbIA KPYr MOMOXKUTEbHON 06paTHOM CBA3M, BeAyLLMn K
CMCTEMHOMY ynagKy. Hannume BMA0B C pe3KO pa3INYaloLLEeCA CKOPOCTbIO CTAapPEHMA A0Ka3blBAaeT rTMOKOCTb 3TOFO
cTepeoTuna.

Kniouesble cnosa:

CTepeoTMnbl NOBEAEHMUA, UHCTUHKTbI, CTapeHNe NO3BOHOYHbIX, 3STONOMMA, TMNOTAaaMYyC, CEMENbMAPHOCTb,
npeHebpexnmoe cTapeHne, HEMPOHHbIE Lenu, HEMPOIHAOKPUHHAA PeryaaLma, 3anporpaMmmMpoBaHHasn
CMepTb, pereHepaums, metamopdos, bU03NEKTPUYECTBO, KONNEKTUBHDBIN
KNETOYHbIN MHTENNIEKT, MPOrepusa, HUA0NANANYM.

Ognivtsev S.

Doctor of Economics, Professor,
CEO

Institute of System Analysis

and Intellectual Property. Moscow

STEREOTYPES, BEHAVIORAL PATTERNS, AND INSTINCTS OF VERTEBRATES AND THEIR AGING

Abstract

This comprehensive review article is dedicated to an interdisciplinary investigation of the fundamental
interconnection between evolutionarily formed behavioral programs and aging processes in vertebrate animals.
The author applies the principles of ethology and system analysis to construct an integrative model where
behavior and ontogeny, including aging, are viewed as processes governed by collective cellular and neural
intelligence.

The core thesis of the work is that in the course of evolution, organisms that developed effective
behavioral stereotypes — both innate (instincts) and acquired — gained an advantage. These stereotypes
represent rigid or plastic neural circuits projecting to the hypothalamus, the main neuroendocrine center of the
brain, which triggers corresponding hormonal and behavioral responses. The article provides a detailed
classification of these stereotypes (vital, defensive, parental, territorial, etc.) and traces their development across
different stages of the evolutionary ladder.

By sequentially examining each class of vertebrates, the author demonstrates a striking diversity of life
cycle and aging strategies directly linked to behavioral programs. In fish, the full spectrum is presented: from the
classical gradual aging of most species to semelparity (programmed rapid death after spawning) in salmonids,
whose mechanisms (a hormonal cascade mediated by the hypothalamus) accelerate the general biological
processes of aging. The existence of species with negligible senescence (Greenland shark, coelacanth) is also
highlighted. Amphibians are considered as a model of regeneration and metamorphosis — another example of
programmed organismal restructuring under the control of the hypothalamic-thyroid axis. Particular attention is
paid to the groundbreaking work of M. Levin in the field of bioelectricity, proving that electrical potentials on cell
membranes act as a high-level program controlling morphogenesis and regeneration.

In reptiles and birds, instinctive behavior is enriched by complex acquired stereotypes. It is noted that
species with the most developed cognitive functions (corvids, parrots), provided by the nidopallium (an analogue
of the neocortex), are often also record-holders for longevity. This suggests a possible evolutionary link between
intelligence, efficient repair systems, and slowed aging.

In mammals, behavior represents a complex hierarchy of instincts, stereotypes, and elements of
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intelligence. The article summarizes data on neural centers (hunger, thirst, fear, pleasure, maternal behavior)
localized in the hypothalamus and limbic system. Using the examples of the naked mole rat (negligible
senescence), the bowhead whale, and humans, the flexibility of the aging "program" is analyzed. Hutchinson-
Gilford progeria syndrome is separately considered as a model of accelerated yet coordinated aging, the driver
of which, according to the author, is also hypothalamic dysfunction.

In conclusion, the ethological theory of aging is formulated. According to this theory, aging is not a rigid
genetic program but a stereotypical behavioral response (inhibition of metabolism, shift to resource economy)
to the accumulation of damage. This response, coordinated by the hypothalamus, creates a vicious circle of
positive feedback leading to systemic decline. The existence of species with drastically different aging rates
proves the flexibility of this stereotype.

Keywords:
behavioral stereotypes, instincts, vertebrate aging, ethology, hypothalamus, semelparity, neglectable aging,
neural circuits, neuroendocrine regulation, programmed death, regeneration, metamorphosis,
bioelectricity, collective cellular intelligence, progeria, nidopallium.

1. BsepgeHue. CTepeoTunbl NnoBeaeHUsA.

B npouecce 3BoNOLMM NPEUMYLLECTBA MOJYYNAN Te OpraHM3Mbl, KOTOpPbIe BbipaboTann onpeaeneHHble
cmepeomunsl nog8edeHUA. Yxe Y OAHOKNETOUYHbIX MOABUANCL pedeKcbl, TO ecTb CTePeoTUMHble peakuun
opraHM3mMa Ha BHelluHue pasgpaxkuTtenn. Y apxeit, 6aktepuin U NpoTucT [11] MmetloTca AO0BOIbHO CAOMHblE
MOJAENN KOJIIEKTUBHOIO noBedeHuns: GOPMUPOBAHUE KOJIOHUM-MNEHOK, CTalh A1 COBMECTHOM OXOTbl,
pacnpegeneHuna GYHKUUN MeXay OTAENbHbIMM OpraHU3MaMMu.

MHoOroknetTouYHble rpubbl, pacteHusa, 6ecno3BOHOYHbIE KUBOTHblE AEMOHCTPUPYIOT LIMPOKUIA Habop
BCEBO3MOMHbIX BPOMKAEHHbIX MOBEAEHYECKMX NATTEPHOB, WHCTUHKTOB, [AaBWKMX WM  KOHKYpPEHTHble
NPenMyLLLEeCTBa B a4anTaLMmn 1 3BOOLMOHHON Bopbbe [12, 14].

MoBeAeHMe NO3BOHOUYHbIX KMBOTHbIX TaKXe ONMPaeTcs Ha BPOXKAEHHble CTePeoTMNbl NOBeAeHUs, HO Y
HUX, HapAZY C UHCTUHKTaMM, BCe BOJbLLYIO POJIb UTPatOT NPUOBPETEHHbIE, MOYYEHHbIe B pe3y/ibTaTe 0byyeHus
cTepeoTunbl. MHCMUHKMbI U cmepeomurnsi M08edeHuUs PajMKalibHO YCKOPAT peakuuio Ha CTaHAAPTHble
BO34eMNCTBMA. HeCTKo 3anporpamMmmnpoBaHHble HelipoHHbIe Uerno4yKu No3BONAKT MFHOBEHHO Pacno3HaTh Yrpo3y
nnn gobbluy 1 3aNyCTUTb MFHOBEHHO CpabaTbiBAOLLYO M AOKA3aBLyO CBO 3¢QEKTUBHOCTb NOBEAEHUYECKUI
wabnoH. B npuHUMNE, aHaNOMMYHYl0 PO/Sib WIPalOT CTaHAAPTbl JieYeHMA B MeguuMHe M CTaHZapTbl B
NPOWN3BOACTBEHHbIX MPOLLECCaX U CTPOUTENbCTBE.

MHCTUHKTBI M NpuoBpeTeHHble CTepeoTUnbl noBeAeHMA 6as3unpytoTcA Ha HEMPOHHbIX LenoyKax,
06pasylowmnx GyHKUMOHANbHbLIA KOHTYP M3 COeAMHEHHbIX CMHANTUYECKMMMU CBA3SAMW HeMpOHOB. HelpoHbl,
BXOAALLME B MOBEAEHYECKYHO LIeMOoUKY, Yallle BCero NpoeLmpyoTca B r1aBHbI HEMPOIHAOKPUHHDBIN LLEHTP MO3ra
aunomanamyc, KOTOPbI 3anMycKaeT COOTBETCTBYIOWYIO TOPMOHA/IbHYIO peaKkuMio, 3aKpenasiowyo U
YCUNIMBAIOLLYIO NOBEAEHYECKUI cTepeoTun. B agpax runoTanamyca, ABAAIOWErocsa rMaBHbIM KOOPAMHATOPOM
noBeAgHYECKUX PeaKLUit, TOKaNU30BaHbl YEHMPbI 20/100d, HAXObI, CMPaxa, a2peccuu, Nosa08020 eaeveHus. OH
WHTErpupyeT cUrHaabl OT OpraHoB YyBcTB, 06pabaTbiBaeMbIX TalaMyCOM, HEPBHOM U SHAOKPUHHOMN cUCTEMbI U
BMecTe C ApYyrMMM oOpraHamu NMmbUYeckoi cucTembl (MUHAANMHA, TUNMNoOKamn M Ap.) obecnedyuBaeT
LLeIOCTHOCTb NOBEAEHYECKOro akTa: OT MOTMBaLMM A0 3aBepLUatoLLEero AeNCTBUA.

MoBeaeHYECKMEe MHCTUHKTbI U NPUOBPETEeHHbIe CTePEeoTUNbI BKAKOYAIOT C/ieayloLline epynsbl: BUTaNbHble
(obecneumBatoLyme BblIKMBaHUE 0cOBK) — cTepeoTUNbl MOUCKA, A00bIYM U NOTpebaeHNs NULWKM; 0O0POHUTENbHbIE
— peakumn «beit nam bernm», 3atanBaHMe, MacCKMpPOBKa; posieBble (300CoLManbHbIE) — PUTYaNbl yXaXKnBaHMA,
6payHble TaHLbl, NeHWe NTUL, TYPHUPbI CaMLOB, CTEPEOTUNbl MOAYMHEHUA U AOMUHUPOBAHUA B Tpynne;
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poauTeNbCKME — CTPOMTENbCTBO [HE34a, BbICWMKMBAHUA AWL, BbIKAPMAMBAHMA M 3aWMTbl MOTOMCTBA;
TeppUTOpPMabHble — MEYEHWNE TPaHULL, arPeccus No OTHOLLIEHWMIO K YyXKaKkam 1 ap.

HayKa o noBegeHun, amosoeus, 6epeT cBoe Hayao OT OCHOBOMNONaratowen KHnrm [JapsuHa «BbipaxkeHue
3MOUMIN y YenoBeKa U XUBOTHbIX» (1872), B KOTOPOI 6bINO YCTaHOBAEHO, YTO MOBEAEHYECKME CTEPEOTUNbI
ABNAOTCA NPOAYKTOM 3BOIOUMM U ecTecTBEHHOrO oTbopa [1]. B Knaccmueckux pabotax JlopeHua un TuHb6epreHa
(cepeamHa XX) 6bina paspaboTaHa CTPOWMHAA KOHUENUUA UHCMUHKMA, KaK CNOXHOM, BPOXAEHHOW
nocnenoBaTesIbHOCTN AeUcTBUIA (PUKCMPOBAHHOrO NaTTepHa AeNUCTBMIA), HanpaBAeHHON Ha AOCTUKEHUE LIenu
[9].

CoBpemMeHHan 3TONOTUS OMMpPAeTcs Ha MouwHelwne nabopaTtopHble MeToapl. TaK, C MNOMOLLbIO
onmozeHemuKu (aKTMBaUMA U NoJaBAeHME HEWPOHOB CBETOM) U xeMo2eHemuKu (ynpasneHne HempoHamu ¢
NMOMOLLbIO CUHTETUYECKMX PELLENTOPOB) YYeHble MOTYT HANPAMYI 8K/AKYAMb U 8bIKAOYAMSb Creyuguyeckue
rnosedeHyeckue delicmsuAa. iccnegoBaHMA Ha MblWax NO3BOANAN UAEHTUOUUMPOBATL OTAE/IbHbIE NONYNALUN
HEMPOHOB B rMNOTanamyce, KoTopble, OyAayyYnm aKTMBMPOBAHHLIMW, 3amycKaloT MOJHOLEHHbIA CcTepeoTun
OXOTHMYbEro NoBeaAeHUA (MOFrOHA, YKYC) AarKe B OTCYTCTBME A00bIYM, UAKM, HA0OOPOT, NoBeAEeHME 3aTauBaHUS
Npw NyCTOM NPOCTPAHCTBE. ITO AOKA3bIBAET, UTO C/IOXKHbBIE MHCTUHKTbI «3aLlWWTbI» NPeACTaB/eHbl B BUAE rOTOBbIX
HEMPOHHbIX LLenoYek.

C nosnumii coBpeMeHHON HayKu, Mo32 codepicum bubauomeKy nogedeH4eckux moodyneli (Hanpumep,
MOAY/b «XBaTaHUA» WU KMEHUAY), a LLEHTPbl HEMPOIHAOKPUHHOM cucTembl (MpedpoHTabHas Kopa, OpraHbl
NPOMENKYTOYHOIO MO3ra) B 3aBUCMMOCTU OT BHYTPEHHErO COCTOAHMA U BHELWHWUX BO3AEUCTBUI aKTUBMPYIOT U
KOMBUHUpPYOmM smu mMooyau ANA JOCTUMEHUA TeKywmux uenei. Takum obpasom, CTepeoTMnbl NOBeAeHUs
ABNAIOTCA CreHepuUpoOBaHHbIMM  MO3FOM M3 TOTOBbIX MOAYAEN  BbICOKOIPPEKTUBHBIMU  peLleHNAMM
BO3HMKaIOLWMX 3a4a4.

MoBeAeHME IKMBbLIX CYLLECTB, BK/KOYAA YeNOBEKa, OT POMKAEHMA [0 CMEepTU COCTOMT U3
nocnenoBaTe/IbHOCTU MHCTUHKTUBHBIX U CTEPEOTUMHBIX AEUCTBUIN, KOTOPbIE NEPEKIHYaloTCA KOMNEKTUBHbLIM
WHTE/IEKTOM, FN1aBHbIM 06pa3om, HEPBHbIX, SHAOKPUHHBIX U UMMYHHbIX KNETOK MPU YCUIMBAOLWEMCS NO Mepe
YCNOXKHEHMA OPraHM3MOB KOHTPONE CO3HaHWA. pu 3TOmM Aaxe y 4yesioBeKa 100 KOHMpPosaemM CO3HAHUA
npoxodum meHee 10% delicmeudl.

®PopmuposaHue op2aHu3mMa U3 3apo0biuiesoli KaemKu UAET NO 3a/I0XKEHHbIM B 3TOW KNETKe U NepesaHHoM
BCEM A0YEPHUM KNETKaM NpaBuiam nog, BO34eNCTBMEM KONEKTUBHOIO KAETOUYHORO MHTeNIeKTa. TOYHO TaKKe
NPOUCXOANUT (POPMUPOBAHUE HEUPOHHbLIX Uerno4yeK, OTBEYaloWMX 33 UHCTUHKTbI U BPOMKAEHHbIE CTEPEOTUMbI
nosegeHus.

Y MHOIMX BWAOB XMBbIX CYLLECTB — OAHONETHUX PACTEHUN, Meady3, MOPCKMX 3Be34, MOPCKUX BMAOB
6pPIOXOHOMMIM 1 FONOBOHOMMX MOJIIFOCKOB, HEKOTOPbIX BUAOB NAayKoobpasHbIX, HACEKOMbIX U pbl6 — 06bIYHO B
nepuos 3a4aTva UAU POXKAEHMA NOTOMCTBO 3aMyCKaeTca npo2pamma bbicmpo2o cmapeHus, paspyweHus u
cMepmu opeaHuU3Ma.

BONbLIMHCTBY MBbIX CYLLECTB NPUCYLLA KaaccuyecKas modess cmapeHus, npu Komopol HU3HEeHHble
npoyeccs! waz 3a Wwazom 3aMeodAAMCA, NOCTENEHHO yXyAwana paboTy Bcex cMCTeM 3aLMTbl OPraHM3Ma, YTO B
KOHLe KOHLLOB MPUBOAMUT K CMEPTU OT XWULLHMKOB, rosoga, bonesHen M wcToweHusa. B cooTBeTCTBUM C
sToNoOrMYeckon Teopueit crapeHusa [15] nowaeosoe 3amedseHue HUSHEHHbLIX MPOUECCO8 30/10HEHO 8
KOMIIEKMUBHOM K/1eMOYHOM UHMmMesnnekme B Gopme MOXOXeW Ha MHCTUHKT WM CTepeoTun noBefeHus
nporpamme.

OpaHaKo, No BCeW BEPOATHOCTU, 1PO2PAMMA OWA208020 OMCMYAeHUs, 3aKaHYUBAoWaAaCca HeuzbexHol
cmepmeobto, He Asnaemcsa 06a3amesnsbHol. ITO [OKa3bIBaeT CyLLECTBOBaHME A0BOJIbHO OOLMPHON rpynnbl BUAOB,
BK/IOYAIOLLLYIO TMAPbI U KOPasJibl, NAaHapMmM, HEKOTOPbIE ApYr1ue BUAbl MAOCKUX YepBEN, TONOTYPUN U MOPCKUE
JNINNIUK, ABYCTBOPYATLIE MOJIIIOCKM, HEKOTOPbIE BUAbI HACEKOMbIX, Pblb, MPECMbIKAOLLMX U MAEKOMUTAOLLMX.
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2. KnaccuduKauma no3BOHOUYHDIX, TUMbI CTapeHus pbib.

PucyHok 1 — KnaccuduKauma No3BOHOYHbIX

Mo0380HOYHbIE — CaMas MHOTOUYMUC/IEHHAA rpynna Tuna Xopaosble. Mx rnasHasa ocob6eHHOCTb, AaBLWas UM
Ha3BaHWe, Ha/lnuMe BHYTPEHHEro 0CeBOro cKesneTa (Mo3BOHOYHMKA). Bce OHM MMEIOT: LeHTPaNnbHYO HEPBHYHO
CUCTEMY, COCTOSAILLYIO M3 TOJIOBHOFO M CMUHHOTO MO3ra, 3alMLLEHHbIX Yepernom W MO3BOHOYHbIM CTO/I60OM;
pa3BUTble OpraHbl YyBCTB, 3aMKHYTYHO KPOBEHOCHYIO CUCTEMY C MHOTOKaMepPHbIM CepALEeM; NapHbIE KOHEYHOCTH
(nnaBHWMKKM, Nanbl, KpblbA) UAN WX PYAUMEHTbl. [ONOBHOW MO3r COCTOMT M3 5 OTAenos: nepeaHui,
NPOMENKYTOUHbIN, CPEAHWNA, MO3XKEUYOK M NPOAOATOBaTbIN MO3T.

Tabnnuya 1
Knaccbl N03BOHOYHbIX
Knacc MpumepHoe KpaTKkaa xapakrepucTuKka
KO/ZIMYECTBO BUA0B

1. Mnekonutaowue (Mammalia) ~ 6500 TennokpoBHble. Tesio NOKPbITO WepCTbio. BbIkapManBatoT AeTeHbllweln
MOJIOKOM. MIMetoT CNoXKHOe noBeeHne U pasBUTbIN MO3T.

2. Ntnupl (Aves) ~ 11000 TennoKpoBHble. Teno NOKpbITO nepbAamU. [lepegHne KOHEYHOCTU
npespalLLeHbl B KpblabA. MpucnocobieHbl K nonety.

3. MpecmbiKatowmeca (Reptilia) ~ 11300 XonogHoKpoBHble. Tefo MOKPbITO Yelyeil. [blwaT  NerkMmMU.
PasmHoOKaloTCA Ha cylue, OTKAaAbIBan Anua.

4. 3emHoBogHble (Amphibia) ~ 8500 XonopHoKpoBHble. Koxa ronas, Bna)kHas. JIMUMHKM KUBYT B BOJE,
B3poc/able 0cobM — Ha cyLue.

5. KoctHble pbibbi (Osteichthyes) ~ 34 000 XonopHOKpoBHble. CKeneT KOCTHbIW. Teno NMoKpbITO KOCTHOM Yeluyei.
[OplwaT xKabpamu.

6. XpAweBble pbibbl ~1200 XonofHOKpoBHble. CKenet XxpawesBol. Teno MNOKPbITO NaakouaHoM

(Chondrichthyes) yelyen.

Bcero HacuMTbIBaeTCA OKOO 73 mbica4 8U008 MO3B0HOYHbIX, BXOAAWME B NpeacTaBaeHHble B Taba. 1
Knaccbl. MHOrga BblgeNsaoT AOMNOMHUTENbHBIM Kacc pblb — KpyraopoTble. 3To Kaacc Hanbonee NpUMUTUBHBIX
pbl6 HacuMTbiBaeT ToNbKo 120 BnAoB. Hanbonee M3BeCTHbIN NpeacTaBUTENb MUHOMU. KpyraopoTble ee nmetoT
YyestocTel M NapHbIX NAABHUKOB. CKeeT y HUX XPALLEBOW.

NHTepecHo, YTo 2pynna «pbibbl» BKNOYAET ABa OCHOBHbIX K/acca: KOCMHbIe pPbibbl, HA AOMI0 KOTOPbIX
npuxoautca 97% BMAoB pbib U xpAujessie pbibbl (3% BUAOB, Cpeam KOTOPbIX Hanbonee N3BECTHbI aKy/bl U CKaTbI).

BonblWwMHCTBO pbl6  pPasgenbHONOMbl M PAa3MHOMKAIOTCA, OTKAaAbiBasA WMKpY (HepecT), KoTopasn
ON/N0A0TBOPAETCA CaMLOM BHelHe. OAHAKO CYLLEecTBYHOT M Heb6O/bLIOE YMCAO MUBOPOAALWMX BUAOB Pbib.
MHorve BMAbl aky/, rynnu, MeYEeHOCLbl POXKAAI0T NOJHOCTbIO CGOPMUPOBAHHBLIX Ma/iIbKoB. ONnog0TBOpPEHME Y
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HUX BHyTpeHHee. HekoTopble pbibbl 061a43al0T CNOCOBHOCTHIO MPOU3BOANUTL KAaK MYMKCKME, TaK U JKEHCKUe
nosioBble KNeTku. NMpuuem, HekoTopble BUAbI ry6aHOB U Pblb-KNOYHOB HAYUHAIOM H(U3Hb KOK CaOMel, d 3amem
npespawaromcs 8 CamKy. A MHorve pblObl-NMonyram M rpynepbl HaYMHAKOT XU3Hb CaMKamM, a 3aTem
npesBpaLLaloTca B CaMuOB. TakK, eciM camel, nornbaer, ogHa M3 CamMoK ero rapema CTaHOBMTCS CaMLIOM W
NMOSIHOCTbIO MEHAET CBOE NOoBeAeHUeE.

CMepTb OOMMHMPYIOLWLEro camua NPUBOAUT K M3MeHeHuam B paboTe eumomanamyca u eunogusa
domuHupytoweli camku. Nog, BAMAHMEM FTOPMOHOB Y HEe PErpeccupytoT AMYHUKU U Pa3BMBAKOTCA CEMEHHUKM,
PEe3KO MOBbIWAETCA YPOBEHb aHAPOreHOB U CHUXKAETCA YPOBEHb 3CTPOreHOB. ITU NPOLLECChbl 3aTParMBatoT He
TO/IbKO PEnpoOAyKTUBHYIO CUCTEMY, HO U BHELWHMI BUA: M3MEHSETCA OKpacka, pasmep, ¢opma NNaBHUKOB U
nosegeHue. 3Ha4YUT, cmepeomurisl NosedeHus u obecrnevusaroujue ux ycmolivuaslie HelipoHHbIEe Yernoyku moaym
0080s16HO 6bICMPO MEHAMbBCA NPU OnpedeseHHbIX COUUANbHbIX YCA0BUSX.

Pbibbl demoHCcmpupyrom noaHslli cnekmp cmpameaull cmapeHus U ymupaHus [5]: oT 6bicTpol
3aMporpamMMMpPOBaHHON CMepTU MocC/je HepecTa (cemenbnapHOCTb) A0 NPeHebpPerKMMOro CTapeHus U
npakTuyeckoro beccmepTtus.

CemenbnapHoCMs — BPOXAEHHbIA CTEPEeOTUN MNoBeAeHUA HEKOTOPbIX BUAO0B pblb, NpuBOAAWMIA K
6bICTPOMY CTapeHUI0 U CMePTH nocie HepecTa. Camblit U3BECTHBIM NPUMEP CEMENbNAPHOCTM AEMOHCTPUPYIOT
TUXOOKeaHCKue s10cocesble pbibbl: ropbylua, KeTa, HepKa, YaBblya u 4ap.

Jlococu poxkpaloTca B OTAa/IeHHbIX MPECHbIX BogoeMax (BePX0OBbsAX PEKU M 03epax), Mosoab NMTaeTca B
NpPecHol Boge MENKMMU }KUBOTHbIMMU U Yepe3 HeEKoTopoe Bpems (06bIYHO HECKONIbKO MeCALLEB) YXOAAT B MOpE,
r4e *KMBYT HECKOJIbKO JieT. [loc/ie No/IoBOro CO3peBaHUA OHM OTNPABAAIOTCA B AONATUI U TPYAHbIN NYTb K MeCTy
POXKAEHUA. DTO 8CMPOEHHDbIL 8 HelipoaHOOKPUHHYIO cucmemMy UHCMUHKM. YacTo N0CcoCU NAbIBYT HECKObKO
TbICAY KMJIOMETPOB K MECTY CBOEro pOXAEeHMA M byayuiero Hepecta. HalTu nyTb MM, BEPOATHO, MOMOraert
Be/IMKosenHoe o6oHAHME.

Mpoiiaa NPOTUB TEYEHWUA, MUHYSA NOPOrM, MHOTOUYMCAEHHbIE NPENATCTBUA U XULLHWKOB, Camubl N10COCA
OenatoT MNaBHUMKAMM YIOTHYIO SIMKY Ha [JAHe BOJZOEeMa, M CaMKa OTK/JagblBaeT B Heé WKpY, KOTOpYIo
onsoaoTeopseT camel. Mocie aToro 06a ymuparom ucmouweHHsie, Ho, BEPOATHO, cHacTansble. OHM UCNOAHMUAK
CBOW OOAT 1 BbINOSIHWMAWN CBOE NpeAHasHayeHue. Mx Tena AaloT B OTAANIEHHOM U A0BOJIbHO WU30/MPOBAHHOM
BOZOEME MULLY MUPUaAZAM MENKMX pPaKkoobpasHbIX, KOTOpble C YAOBOJIbCTBMEM CbEcT WX poamslieecs
NoToMCTBO. B 0TAaneHHOM NpecHOM BOA0EME MO0Ab Ha NePBbIX Nopax byAeT B OTHOCUTE/IbHOM 6e30NacHOCTU.
Yepes HECKOIbKO MeCcALEB MO0OAbIE IOCOCU APYKHO ABUHYTCA B MOPE, U MX OTPOMHAN YNC/IEHHOCTb NO3BOJIUT
60NbLIMHCTBY MUHYTb NMPOMKOPAUBBIX XULLHWKOB, BbIPacTM M OKPENHYTb, YTOOblI Yepes HEeCKOJIbKO NeT BHOBb
BEPHYTHCA K MECTY POMKAEHUA U HEMUHYEMOM CMEPTMU.

Mpy JOCTUKEHWUM NPECHbIX BOLOEMOB 2UNOMaAsnamyc A0CocesbiX pblb 3anyckaem 8bipabomKy Mos08six
20PMOHO08. ITO UHOTAA NPUBOAUT K U3SMEHEHUIO HE TO/IbKO NOBeAEHUA, HO U BHELLHEero Buaa pblb. Tak, y camua
ropbywn HauymMHaeT ObICTPO pacTu ropb, AaBWKMIA 3TOW pblbe HasBaHWe, BEPXHAA W HUMKHAS YentocTb
BMAOM3MEHAIOTCA, 06pasya KOB, PaCcTyT XOPOWO 3aMeTHble KAblkW. [o-BUAMMOMY, BCE 3TW MPU3HAKM
NPUBIEKAIOT CAaMOK U MYratoT KOHKYPEHTOB.

Mocne HepecTa U PE3KOro NaAeHUs NMoJIOBbIX TOPMOHOB 2UNomanamyc yepes aunogus oaem KOMAaHOy
WMHTEPPEHANOBbIM TKaHAM Pblbbl (aHanoram Kopbl HAaAMOYEYHWKOB) MPOM3BOAWUTL OFPOMHOE KOAMYECTBO
Kopmu3oaa («ropmoHa cTpecca»). OH 3anycKaeT HbICTPOe paspyLUeHUe MbILL, KOXKU U BHYTPEHHUX OpPraHoB
pbIbbI, NogaBnsAeT PaboTy MMMYHHOM CUCTEMbI, BbI3bIBAET MHCY/IMHOPE3NCTEHTHOCTb KJETOK, U BbICOKMI caxap
B KPOBWM CTAaHOBMTCA TOKCMYHbIM, 3anycKaeTcA CUCTeMHOe BoOcCMajneHue. [lumomasnamyc, U3HaA4Yasab6HO

3anycmuswuli Mpo2pammy pasMmHOXEHUS, mernepb UHULUUPyem Kackad cobbimudli, npusodawux K cmepmu.
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Tabnuua 2

Ob6uwme YepTbl 3aNPOrPaMmMMPOBAHHOTO IOCOCEBbIX M KaCCMYECKOro CTapeHns pbib.

Mpouecc Knaccuueckoe crapeHue pbl6 CrapeHue nococs (6bicTpoe, nocne HepecTa)
(megneHHoe)
MNospexxkaeHune MocTeneHHoe HakonneHWe, ykopoueHne JTaBMHOOGPa3sHbIN OKUCAUTENIbHDIN CTpecc,
OHK/Tenomepbi Tesomep KaTacTpoduryeckoe yKopoyeHue Tejomep

KneTtouHoe ctapeHue

Mea/ieHHOe HaKoMNeHNe CeHEeCLEHTHbIX
KNETOK

MaccoBas, CUHXPOHU3NPOBAHHAA ceHecueHUuA,
«BOCMANUTENbHbIV wrTopm»

AnchyHKUMA mMUTOXOHAPUIA

MocTeneHHoe cHUKeHne 3pHEeKTUBHOCTU

Mpsamoe NoBpexaeHne ropMoHamm CTpecca, peskuii
3HepreTMYeckmii Koananc

HapyweHue npoteocrasa

MeganeHHoe HakonieHue «benkosoro
Mycopa»

MaccusHbIl pacnag 6e/Kos, NogasaeHne cuctem
KOHTpONA

FopmoHanbHbIN gucbanaHc

MeganeHHble, nporpeccupytoLine
N3MEHeHMA

OcCTpbliA, 3aNpOrpaMMmMPOBaHHbINA Kackad (KopTm3on
N, NoNoBble FOPMOHbI )

3anporpaMmupoBaHHble Ha YPOBHE MHCTUHKTa BbICTPOE CTapeHne 10COCeBbIX MMeeT MHOIo 0bLLMX YepT
C K/TaCCMYECKUM CTapeHnem H60NbLIMHCTBA APYrMX BUAOB pPblb, KOTOpblE NPUBEAEHDI B cieaytollei Tabanue.

TakuMm 06pa3om, 10COCb ABAAETCA KUBOW MOAE/bIO KCTAPEHMA B YCKOPEHHOM pexnme». OH UCMnonb3yeT
me yce cambie MOSEKYAAPHbIE U KAEMOYHbIe MeXaHU3Mbl, KOTOpble Me/IeHHO UAYT Y BCeX APYrMX NO3BOHOYHbIX,
TO/IbKO BbICTPO, TOTA/ILHO U HEOBPATUMO.

[Nna Hac BaXKHO, YTO eCAM Y SI0COCA YAANUTb NONOBbIE Kefe3bl, OH He UAET Ha HepecT U He YMUPaeT, a
*useT g0 10-15 net BMecTo 06blUHbIX 3-5, NpeBpallascb B HaCTOALLEro ruraHTa. baoKuposka ebipabomku
KOpmu301a VAW €ro pPeLenTopoB TaKXKe MNpuBOAMT K TOMY, 4YTO J/10COCb [epexusaem Hepecm,
80CCMAHABAUBAEMCA U MOXEm Hepecmumsca nosmopHo. K Tomy e 3dpdeKTy npusoauT npuKpenieHne K
}abpam iococa NapasuTapHOl JMUMHKM ABYCTBOPYATOrO MOIIOCKA MemMuyxHuusl (rnoxmanin). OHa KaK-To
BO3/EMCTBYET Ha /10COCS, KOTOPbI HE YMUPAET NOC/Ie HEPECTa, a NPOAOJIXKAET XKNUTb U HEPECTUTLCA Aasblie.

Takum 06pasom, Mbl YCTaHOBMAM, UTO, BO-MEPBbIX, YCKOPEHHOE A0 HECKONbKUX AHeM
3anporpamMmmMmMpPOBaHHOE Ha YPOBHE MHCTUHKTA CTapeHMne I0COCA N0 MeXaHM3mMam M NPoABAEHMAM OYeHb CXOAHO
C KNaCCUYECKMM CTapeHUEM APYruxX KMBOTHbIX U YE/IOBEKA WU, BO-BTOPbIX, 3TO YCKOPEHHOE CmapeHue MOMHO
MO/IHOCMBIO UAU YACMUYHO OMMeHUMb ymem sgedeHus onpeodeneHHbIX seujecms.

MNHTepecHO, 4TO Yropb poXAaeTcs B MOPe, MHOTO /IET XXMBET U pacTeT B NPECHbIX BOAAX PeK 1 03ep, a 3aTem
coBepLUaeT 0bpaTHyO MUTPaLMIO B OKeaH Ana HepecTa. [locie Hero oH 6bICTPO cTapeeT U ymupaeT. M3BecTHO
NPUMEpPHO 0ecAms NOAHOCMbIO CemesbnapHbIX pbib U elle NPUMEPHO CTOIbKO e YacTUYHO ceme/bnapHbIX
[10], y KOTOpbIX yMUpPaET TO/IbKO YacTb OTHEPECTUBLIUXCA Pblb. BONBWKNHCTBO pbl6 MMEET Kaaccuyeckuii Tmn
cTapeHua. OaHaKO BCTPEYAETC HECKONbKO BUAOB C IpeHebpexcumbsim cmapeHuem.

PekopacMmeHOM MO NPOAOIKUTENBHOCTU Kn3HK (400-500 neT) aBnaeTca epeHAaHOCKasA NoAAPHAA aKya.
OHa unBeT B NegaHoM Boae 1 obnaaaet ypessblyaitHO MeaneHHbIM meTabonmamom. E€ TKaHu cogepaT ocobble
cTabunusmpylowme coeguHeHnsn, Kotopble 3awmwatoT apyrue 6enkm n AHK ot nospeskaeHuin. O6bIKHOBEHHanA
KOIOWKA NMeeT HeOBbIKHOBEHHYHO CMOCOBHOCTb K pereHepaLunmn TKaHel 1 otamdaetca adpdeKkTMsHoM paboTol
Te/sioMmepasbl, YTO NpeaoTBPaLlaeT YKOpoUYeHUe TeslomMep M KAeToUYHoe cTapeHne. Ckam MopTenna Takke numeet
Mea/IeHHbI meTabonnsm. X cMepTHOCTb C BO3PacTOM He PacTeT, M OHW COXPaHAIT PenpoayKTUBHYIO GYHKLMIO.
Jlamumepus MeeT KpaHe Me/IeHHbIN U3HEHHbIN LIMKA U A0CTUraeT NoA0BO3PENOCTM TONbKO K 55 rogam. Y
Hee MmeloTCs BbICOKO3ddEKTUBHbIE cucTeMbl penapaummn AHK 1 ycTOMUMBOCTb K HAaKOMJIEHUIO MOBPEXAEHNNA.
KameHHbili okyHb »uBeT po 200 netT M 06nagaeT BbICOKOAKTUBHOM aHTMOKCUMAAHTHOM CUCTEMOWN U
3bbEKTUBHBIMM MexaHM3MaMK penapauum 6enkos. 34ecb nepeyuc/ieHbl TOIbKO BuAbl NpeHebpexkmmoe
CTapeHue KOTopbIX Hay4yHO NoATBep:KaeHo [2].

3. 3emHOBOgHbIE: NPUPOAHbIE U PYKOTBOPHbBIE Uyaeca pereHepaumm u metamop¢os
3emH0800HbIe Unu amepubuu — YHUKaNAbHbIA KAacC NO3BOHOYHbIX KMBOTHbIX, NpUMepHo 370 MAH neT
Ha3afj CoBepLUMBLUNX BbIXOA, U3 BOAbI Ha CyLIY U NOBTOPSAIOLWMX 3TOT BbIX0A, B NpoLecce meTamopdo3bl KaxKaoro

*MBoTHOro. OHKM npouseTann okono 120 mnH net go Benmkoro MNepmcKoro BbIMMPAHMA, OTKPbLIBLUEro NyTb
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L,apCTBY NpecmblKatowmxca (4MHo3aBpos.).

CoBpemeHHble 3eMHOB00HbIe 0eaamca Ha Mpu ompsAodd: CaMblii MHOTOYUC/IEHHbIN becxsocmeie (bonee
7000 BMAOB) - NArywKK, Kabbl, KBaKWW W Ap.; NOXOXUe Ha fAwepul, xeocmameie (okono 800 BMAOB) -
CanamaHapbl, TPUTOHbI, aMBUCTOMbI (aKCONOTAb — HEOTEHWMYECKan, TO eCTb OCTAaHOBMBLUAACA B Pa3BUTUN U
Henpowegwas MmeTamopdo3bl BO B3POCAYHD CTaAMIO JIMMMHKA aMOWUCTOMbI), CUPEHbl W Ap.; Camblii
ManoYnCNEHHbIN OTPAL, NOXOXKME Ha YepBel be3Hozue (oKono 200 BUAOB) - LLeuuanm, YepBaru.

3eMHOBOAHble, 0COBEHHO XBOCTATble, AEMOHCTPUPYIOT (heHOMEHAbHblE COCOBHOCMU K pezeHepayuu
YyTPauyeHHbIX YacTel Tena. XBoctaTble (TPUTOHbI, caslamaHapbl) CNocobHbI pereHepuMpoBaTb He TOJIbKO XBOCT U
KOHEYHOCTU, HO M YeIHOCTM, YacTU a3 (XpyCTanmK, ceTyaTky) u cepaue. Y 6onee pa3Butbix 6ecxBoCTbIX (1AryLWKMY,
*abbl) BbICOKaA cNOCOBHOCTb K pereHepaummn COXPaHAETCA TOIbKO Ha JIMMMHOYHOM CTagun (roNoBaCcTUK MOXKET
OTPACTUTb XBOCT WU KOHEYHOCTH). Y B3pOoC/bix GOPM OHa Pe3KO OrpaHMYeHa, NOCKO/IbKY bonee coBeplueHHas
MMMYHHan cucTema, 6opacb ¢ MHOEKLMAMM, MELLAeT pereHepaumu.

Mpouecc pereHepaumm MaeT yYepes obpasoBaHue Bnactembl — cKonneHua aeanddepeHLMpPOBaHHbIX
(BepHYBLUMXCA B IMBPUOHAIbHOE COCTOAHME) KNETOK Ha MeCTe paHbl, KOTOpble 3aTeM CHOBa CneLuaansnpyoTca,
dbopmupya HoBble TKaHW. KntoueByto posib B 3TOM NpoLLecce UrpatoT nepenporpaMmmmnpoBaHHble NPUPOLAHbIMU
baKToOpamMmn comaTUHeCKME KAETKU U CNOXKHbIA KAacKag, CUrHaNbHbIX monekyn (6enkn Wnt, FGF, peTnHoeBan
Kucnota). MoaobHoe nepenporpaMmMmmnpoBaHmne oTKPbIA AMaHaKu, 3a uTo noayyunn Hobenesckyto npemuto 2012
roga.

Ewe 6onee yausuteneH memamopgho3, OCOBEHHO APKO M MOJSHO NPOABAANOWMNACA Y OECXBOCTbIX
3eMHOBOAHbIX. MX /MUMHKA (roNoBacTMK y NATYWKW) pacTeT, MNuUTaeTcs, pasBMBalOTCA ero opraHbl. [lo
33/I0’KEHHOW B HEPBHOSHAOKPUHHOWM CUCTEME [PO2PAMME-UHCMUHKMY NpPW CO3PEBAHUN 3eMHOBOAHOTO
aunomanamyc, cobupaloWwmMn CUrHanbl O COCTOSHUM OpraHM3ma, 4epes rMnodus 3anyckaeT Kackapg
3aNporpaMMmMPOBAHHbIX HA YPOBHE WMHCTUHKTA AEWCTBUMN, NPUBOLALWMX K MOBbLILLEHUIO YPOBHA MUPEOUOHbIX
20PMOHO8 — 271a8HbIX 08uzamerneli memamopgo3a. HaumHaeTcs pocT 3aAHUX KOHeYHocTel. MNo3xKe HacTynaeT
MUK KOHLLEHTPaLMW TUPOKCMHA. HaumHawoTcA paguKasbHble M3MEHEHMA: paccacbiBaHWe XBOCTa, pasBUTUE
nepeaHUX KOHEYHOCTEN, CMEHaA *KabepHOro AblXaHMA Ha JIErOYHOE, NepPecTPoMKa NULLEBAPUTENIbHOM CUCTEMBI C
pPacTUTENbHOM Ha KMBOTHYHO [AMETY, 3aMeHa OpraHOB 4yBCTB, KapAWHaNbHble W3MEHEHWA B CKeneTte,
MYCKy/aType 1 HepBHOW cucTeMe.

NHTepecHo, 4To ydaseHue aunomanamyca y 20108acmuka 670Kupyem memamopgho3 1U3-3a oTCyTCTBUA
cTMMynaumMmM runodumsa M WUTOBUAHOM »Kenesdbl, a MHBEKUUM TUPOKCMHA rOJ0BACTUKAM C YAA/NEHHbBIM
rMnoTanamycom Uam runopusom 3anyckatoT metamopdos, YTo A0KA3bIBAET KHOUYEBYHO PO/b 3TOM OCH.

MopasnTenbHO, 4TO npouecc meTamopdosa 3eMHOBOAHbIX B OCHOBHOM MOBTOPAET MPOUCXOAMBLLYIO
MWAIMOHbI N1IeT Ha3az 3BOJIOLMIO NO3BOHOYHbIX B NEPUOA MUX BbIXOAa Ha cywy. Moxoxas Ha pblby AMUMHKA C
abpamu M OBYXKaMepHbIM ceplem npeBpallaeTcd B YETBEPOHOrOe HA3eMHOE KMBOTHOE C JIETKUMU U
TpexKaMepHbiM cepguem. Takmm obpasom, memamopdo3 3eMHOBOOHbLIX — HUBAA MoOeslb UCMOpPUYecKUx
380/1HOUUOHHbIX rpespaweHul.

Y 3eMHOBOAHbIX APYTMX OTPALOB TaKKe Habaoaaetca metamopdos, HO OH NPOXOAMUT 3HAUUTENbHO MeHee
APKO M BbIPaXXEHHO. Y XBOCTATbIX 3€MHOBOAHbIX XBOCT COXPaHAETCS, KabepHble Wen MoryT 3aKpblBaTbCs, HO
MHOTME U3MEHEHUSA CXOXM C MeTamMopdo30M 6eCcXBOCTbIX. Y HEKOTOPbLIX BUAOB (aKCO0T/Ib) MeETaMOpPdO3 MOKET
B0ObLLe OTCyTCTBOBaTb. [10/10BO3penasn IMUMHKA PA3MHOMXKAETCA, COXPaHAA XKabpbl U BOAHbIN 06pa3 *KMU3HU. ITO
BO3MOXHO M3-32 HE[O0CTaTO4YHOM AKTUBHOCTWM LWMTOBMAHOM XKene3dbl. Ecan BBEeCTM B aKCONOTAA FOPMOH
TUPOKCUH, OH MOKET NPEBPATUTHCA BO B3POC/IOE XKUBOTHOE, NOXOXKee Ha canaMaHgpy. Y 6esHornx metamopdos
TaK)Ke MMeeTcA, HO M3-3a CKPbITHOro 06pasa KMU3HWU OH MI0X0 U3YYEH.

HeBeposaTHble CNOCOBHOCTM 3eMHOBOAHbLIX K pereHepaumm M metamopdosam W3gasBHa CAENAM UX
A06UMbBIMU MOOENAMU yYeHbIX ANs pPa3HoobpasHbIX uccnegoBaHuit. Ewe B koHue XVIII Beka MasneeaHu nposen
CBOM 3ameuvatesnbHble onbiTbl (1780-e roabl) ¢ BO3AEWACTBMEM 3NEKTPUYECTBA HA MpPenapupoBaHHYIO NankKy

17


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #2-1/2026

NArywkn. Tak 66110 OTKPBLITO BUO31EKMPUYECMB0, YTO NOJIOHKMUIO Hayano snekTpobuonoruum. B 1920-e rogbl B
onbITax Ha fArywkax 6bl10 MOKa3aHO, YTO CYLLECTBYET «Ope2aHU3AUUOHHbLIU ueHmp», KOTOpPbIA ynpasBaseT
pa3BUTUEM BCEN HEPBHOW CUCTEMbI U OCEl Tena 3apoablwwa. 3a 310 oTKpbITMe LinemaH nonyunn Hobenesckyto
npemuto 1935 roga. Yxe B XX BeKe 3KCMEPUMEHTbl C rofI0BaCTUKaMM [O0Kas3asn, YTO MMEHHO FOPMOHbI
LWMTOBMAHOM Kenesbl (TMPOKCUH) ABAAIOTCA ITaBHbIM TPUTTEPOM MeTamopdo3sa.

B coBpemeHHOM HayKe BbICTPO pa3BUBAETCA HOBOE HarnpassaeHue buosnekmpuyecmsa Malikna JlesuHa,
NpoBEALWEro HECKOJIbKO CEPUA MOTPACAIOWMX IKCMEPUMEHTOB C AarywKamu. Kntouesaa maea JlesuHa [3]
3aK/1II0YAETCA B TOM, UTO pa3sumuem U hyHKUUOHUPOBAHUEM HUBbIX 0P2AHU3MO8 Yrpasaaom 3neKkmpuyecKue
MoMeHyuansl HaA MembpaHax KaAemok, BO3HUKAoWMe Nnog, AeNCTBUEM CUCTEMbI MOHHbIX KaHANO0B U XpaHsLLne
nHbopmaumio o popme M GyHKUMM opraHnama. MIameHeHMe 3TUX MOTEHLMANOB C MOMOLLBbIO OTKPLITUA U
3aKpPbITUA MOHHbBIX KAHAJ/I0B NO3BOAET NEPEenporpammmMpoBaTh Pa3BmUTME OpraHM3ma.

dKcnepumeHT JleBMHa C pereHepauuelt rnas y ronosactukoB (2011-2015 rr.) nokasan, uTo
6103NEKTPUYECKME CUTHABI YNPABAAIOT GOPMUPOBAHMEM OPraHOB NATYLWKM [4]. Y ronoBacTUKOB C yAaE€HHbIMU
Ha paHHel CTaann Pa3BUTMA rNaszamMm C MOMOLLIO YNPaBAEHNA MOHHbIMUW KaHalaMW MEHANN TPAHCMEMBPAHHbIN
noTeHUMan KNeToK. B pesynbTaTte y HUX pa3BUBA/INCL MONHOLEHHblIE AOMNONHUTE/NIbHbIE [7a3a B CaMblIX
HEOXMAAHHbIX MeCTax: Ha BOKy, B XBOCTe W Aaxe B 006/1aCTM KMLWIEYHMKA. TN FNa3a COeANHANNCE C HEPBHOW
CMCTEMOI M, YTO Camoe nopasuTesbHoe, GYHKUMOHMPOBAAM — FOIOBACTUKM pearnpoBann Ha CBeT, byayum
CNenbIMU OT POXKAEHUA.

PucyHoKk 2 —T0NOBACTUK C rNA30M Ha XBOCTe

JKCNEepUMEHT A0Kasas, uTo u3mMeHeHue OU03/AeKmpuU4ecKko2o MammepHa MoXem UHUYUUPOo8ams
B03HUKHOBEHUE [10/IHOUEHHO20 C/IOHHO20 Op20HAd Ha MecCTe, e €ero reHeTU4YeckM ObiTb He [AOJIKHO.
CnepoBaTtenbHo, 6UO3NEKTPUYECKME NOTEHLMANbI ABAAKOTCA CUTHAIaMM BbICOKOTO YPOBHSA, MPOrpaMmMunpytoLime
3aMyCK C/IOXKHEeNLEero Kackaga XMMUYECKMX peaKL i, HeobXxoaMMbIX A1A CO34aHMNA C/I0XKHOTO opraHa.

[pyroit yauBuTeNnbHbIM 3KCNepMMeHT JleBUHa NPOM3BE/ Ha CBET HOBbIX MCKYCCTBEHHbIX KUBbIX CYLLECTB
KceHobomos, CO34aHHbIX U3 KAETOK Narywku KceHonyc (Xenopus laevis), oTcioga v HasBaHue. [lns 3TOro B3aau
CTBO/IOBbIE K/IETKM KOMM (3nuTenvanbHblie) M cepaua (KapaAMOMMOUMTBI) UM MUKPOXMPYPrUYECKUMMU
WMHCTPYMEHTaMM COeAMHUAN X B KOHOUIYPaLMK, KOTOpble HUKOrAa He BCTpeyatoTca B npupoae. OKasanoch, Yto

KNEeTKN CNOXHOIFo MHOIOK/IETOYHOINo OpraHM3ma 3a MUIZIMOHbI 1eT 3BOJIOUUNKN He pPa3ydYnincb lEl,el\;1CTBOBaTb
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camocToaTenbHo. OHM cobupannce B HOBbIe CTPYKTYPbl M HauyMHaAM HOBYHO KM3Hb. KneTku ceppgua cranu
MCNONb30BaTb COKPALLEHUA KaK MOTOP, a PECHUYKM KNETOK KOMM KaK Becna. KceHobOTbl Hayymaucb
NPeBOCXOLHO NepPeaBuraTbCA W, MPOABAAA KOMNNEKTUBHbIN MHTENNEKT, BMECTe nepeaBurate npeameTbl U
cobumpatb nx B Kyuu. Mpu NoBpeKAEHNUM OHM MOT/IM BOCCTaHAB/IMBATb YTPAYeHHbIE YacTH, UCMONb3YA NaaBatowme
B6/1M3KM KneTku. KceHoboTbl, umetowme C-o6pasHyto dopmy B cpene ¢ oTAeNbHbIMU KAeTKamu cobupanm mx B
CBOM KOMWUK, KOTOPbIE TaKXKe HaYMHaANM ABUraTbCA.

MO*KHO KOHCTAaTUpPOBaTb, YTO BYKBA/IbHO Ha HaWMxX rnasax Maiikn JIeBMH 1 ero nocnegoBaTenu co3oarom
cosepuieHHO HOBOe HaMnpassneHue HAyKu, umerouwjee 2paHOUo3Hble nepcriekmussi. MNogyepknsas 3HaYMMOCTb
3TOro HanpasieHWsi, ero B LUYTKY MOMHO Ha3BaTb «MaliKausm-nesuHusM». Hapewocb, ANA POXKAEHHOTO B
coBeTcKOM MOCKBE y4yeHOro Takoe Ha3BaHME He MoKarKeTcA 0buaHbIM. Mbl elle BepHEMCA K HEBEPOATHO
MHTEPECHbIM 3KCNepMmeHTam J/1IeBUHa B pasgesie 0 NOBEAEHUN MIEKOMUTAIOLLNX.

4. BpoXKAEHHble UHCTUHKTbI U NPUOBpETEeHHbIe CTepPeoTUNbl NOBEAEHUA NPECMbIKaIOLWMXCA U NTUL,

Knacc npecmoikarowuecs HacHumelgaem okoso 12 000 sudos u 0eaumcs Ha mpu OCHOBHbIX ompAda: 1)
cambliit 6onbluo oTpag vewyliyamesie, ux bonee 11,5 Tbicay BMAOB, BKAOYanA Awepuy, (7511 suaos), ament (4038
B1AoB) U ampucbeH (202 Buaa); y HMX NOABUMKHbLIN, Yepen U Teno, MOKPbITOE POroBbiMU Yellyamu; 2)
3alMLLEHHbIE KOCTHO-POroBbIM NaHumpem Yyepenaxu (361 sua); 3) 6onee cNOXKHOOPraHNM30BaHHbIE KPOKOAMIbI
(27 BmpoB). EcTb ewe 4eTBepTbi OTPAL K/1H08020/108bIX, COCTOAWMNA BCEro M3 OAHOrO BMAa — ratrepus
(obuTatolee Tonbko B HoBOM 3enaHanKM «KMBOE MCKONaemoe»).

MpecmbiKaloWwmMeca NOABUANCL B KOHLLE KaMEeHHOYrosibHOro nepuoga, okono 310-320 mmnnmoHos net
Hasaga. Nx npeakamu 6biaun pentuanomopdHblie 3eMmHOBoOAHbIe. MNocne Besukoezo lNepmckozo 8biMupaHus (OKoNo
250 M/IH NeT Hasajd) NpecMblKalowmecs 3axBaTUWM MOYTU BCE 3KONOTMYECKMUE HULIU, U UX AOMUHUPOBAHUE
anmnocb okono 190 mnH ao cnegytowero MenoBoro BbIMMpPaHMs, BbI3BAHHOMO NageHnem Ha 3eMJ/1H0 TMraHTCKOro
meTeoputa 66 MnH net Hasag,.

B oT/iMumne oT pblb M 3eMHOBOAHbIX, MPOU3BOAALLMX MPU HEPECTE COTHM ThICAY MATKUX U NIETKOYA3BMUMbIX
WKPUHOK, NPECMbIKAloOLWMECA OTKAALbIBAIOT AECATKU, MAaKCMMYyM COTHU AuUL, B TBepaoi obonouke. Mpu Takoi
CTpaTermm pasmHOXKEeHUA MCNOAb30BaTb CTPATErNIO CeMeslbMapHOCTH, CMepPTU Nocse eANHCTBEHHOIO HepecTa
cTano HeapPeKTMBHO, U Y NPECMbIKAIOLLMNXCA €€ He HabatoaaeTcs.

bonee cnoxHasa opraHU3auma NPECMbIKAKLWUXCA COKPAMUAA 803MOXHOCMU Penapayuu yTPavyeHHbIX
yacTel Tena. OAHaAKo Koe-yTo ocTanock. Tak, Awepulbl MOFYT MHCTUHKTUBHO OTHpacbiBaTb XBOCT B C/y4yae
onacHocTtu (aytotomus). [lépratomninca oTopBaHHbIM XBOCT OTB/IEKAET Bpara W yBe/IMYMBAET LAHChI YKMBOTHOTO
YNTWU, @ pe3Kuii pbiBOK BNepés B MOMEHT OTOpacbiBaHWS XBOCTA BXOAMUT BO BPOMKAEHHBIN MHCTUHKTUBHbIM
naTtTepH nosefeHuA. Ha mecTe yTpayeHHOro y Auwlepuubl BblpacTaeT HOBbIM XBOCT. O4HAKo B OT/MyMe OT
3€@MHOBO/HbIX BMECTO NOJIHOLLEHHOIO M OY€Hb Ba*KHOTO OpraHa y penTuUaniA OTpacTaeT «NpoTes» U3 XPALLEn U
KO, KOTOPbI 3a4acCTyt0 He BbINOHAET 60/bLLIMHCTBA CBOMX NEPBOHaYaNbHbIX GYHKLNIA.

MNoBeseHMEe NPEeCMbIKaOLWMNXCS B OFPOMHOM cTeneHn 06yCn0BAEHO Pa3HO06pPasHbIMK UHCMUHKmMamu. Ero
APKMM MPOABEHMEM ABSIOTCA BPOXKAEHHbIE PENPOAYKTUBHbIE NATTEePHbI U, AN HEKOTOPbIX BMAOB, 3a60Ta 0
notomctee. Boibop napmHepa 4acTo OCHOBAH Ha BM3YasibHbIX, XMMUYECKUX U TaKTUJIbHbIX CUrHanax. Camubl
MHOTUX Alepul, (Hanpumep, UryaHbl, arambl) AEMOHCTPUPYIOT APKYHO OKPACKy M COBEPLLAIOT XapaKTepHble
«OTKMMAHUA» FOJI0BOM, YTOObI NPMBAEUYbL CAMKY M 0603HAUNTL CBOWM CTATyC. Y 3Meit U ALLepuL, BaXKHEN LYo Po/ib
UrpaeT XeMOKOMMYHMKaLMA: camel, C NMOMOLLbIO Pa3fBOEHHOro A3blka aHanM3MpyeT GepoMOHHble cneppl
CaMKM. KpoKoaunbl M30al0T HU3KOYACTOTHble 3BYKM (péB), ObIOT XBOCTOM MO BOAEe W AEMOHCTPUPYIOT
yrpoxkatouime nosbl.

Y MHOrMx BWAOB (XameneoHbl, BapaHbl, 3MeW) yxarKMBaHWe WMeeT WaAbBAOH: MNOUCK CaMKM Mo
3anaxoBbiM/XeMOCEHCOPHbIM C/iedam, onpeaenéHHan nosa camua, MoKkauymMBaHMUsA, YKYCbl 3a LEl0, XapaKkTepHoe
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06xBaTbiBaHME Tena CaMKW. Y yepenax yxaxXuBaHWe MOXKET BK/IOYaTb NiaaBaHWeE BOKPYr CAaMKUW, MOCTYKMBAHME
ron0B0OM O ee MaHUMpb MAM BUMOpPaUMIO KOITAMKU nepes ee MOpAON. 3T BpayHble pUTyanbl NPaKTUYECKU He
M3MEHAITCA B Npeaeniax Buaa v NposBAAloTCA Y No0BO3pesbix ocobein 6e3 «counanbHOro obyyeHuns».

Y psga pentunanin yxod 3a alyamu u 8bI800KOM — 8pOoHOEHHOe nosedeHue. CaMKM HEKOTOpPbIX 3Mei
OXPaHAIOT KNAAKY, PEryJiMpytoT MonoXKeHue Tena, ytobbl pacnpesenatb TENA0, a CAMKM KPOKOAM/IOB AarKe
nepeHocAT AeTEHbIWEN B NacTM K BOAE W pearnmpyroT Ha KPUKM BbIBOAKA. ITU AeNCTBMA BOCMPOU3BOAATCA Y
NepBUYHbIX CAMOK, HUKOTZ4a He BUAEBLUMX APYITUX MATepen.

TepputopnanbHoe, 0BOPOHUTENLHOE W OXOTHWYbLE MOBEAEHME MPECMbIKAOWMXCA onpeaenserca
KOMMJIEKCAMW WMHCTUHKTOB. MHOrMe pentuinm, 0COBEHHO ALLEepUUbl U KPOKOAW/bI, aKTUBHO METAT CBOMO
TEPPUTOPUIO C UCMONIb30BAHNEM NMAXyUYMX CEKPETOB BegpeHHbIX MW KNoaKasbHbIX Xeses (y Awepuy,), a TakKe
BM3YasibHble METKM.

MNHCTUHKTbI CaMOOBOPOHbI M HanaAeHUs CTPOro CTEPEOTUMHbBI U 3aMYCKAOTCA KOHKPETHbIMU CTUMYNAMMU.
MHCTUHKTBI MacCMBHOM 3allMTbl BK/OYAOT 3aMupaHue, 6erctBo, ynomsaHyTas Bbille aBTOTOMWA XBocTa (y
Alwepunu), cBopavnmBaHue B KAy6oK (y HEKOTOPbLIX 3mMen M Yepenax). MHCTUHKTUBHbIE AEMOHCTPALUA Yrpo3bl
(pasayBaHMe KamowoHa y KOBpbl, packpbiTMe MacTu U LIMMEeHWe Yy BapaHOB, CTOMKA Ha 3a4HWX aanax y
BACWJIMCKA), YKYCbl, MPUMEHEHME A2 OTHOCAT K aKTUBHOWM 3aLuuTe.

Cmpameauu oxomel penmuauli pasHoobpasHbl U 3aKpenseHbl cneunduyHbIMU ANA Kaxgoro Buaa
WMHCTUHKTaMM, K KOTOPbIM OTHOCATCA: CKPbITHOE NoAKapay/iMBaHMe 3Mei, XaMe/Ie0HOB U KPOKOANNIOB; aKTUBHbIA
MOUCK W npecnefoBaHME BApPaHOB, HEKOTOPbIX 3Mel. B KayecTBe MHCTPYMEHTOB OXOTbl CAyXKaT: A4,
MCMNO/Ib30BaHME NPUMaHKM (NOABUMKHbIN KOHUYMK XBOCTa Y HEKOTOPbIX raftok U B6e3HOrmnx Auepul), yayweHue
£06bl4n Konblamu Tena (y4asbl, MUTOHLI), OryLWEHME XBOCTOM (KPOKOAMAbI). Y 3Mel, KPYnHbIX BapaHOB U
y3aBOB OX0Ta NOCTPOEHA Ha XECTKO 3anporpamMmmMmnpPoOBaHHOM Nocief0BaTeIbHOCTU: OOHapyKeHMe, HaBeaeHNE
roN0Bbl, MOJIHUEHOCHbI BPOCOK, XBaTKa, (Y yAaBoB — 06BMTME U yAYLWEHWUE), 3aTEM MOMCKOBbIE ABUMKEHUA
YyentocTen 1 Tena, No3BoOAOWME LLEIMKOM 3ar10TUTb A00bIby. [laxke MON0OAOM, HUKOTAA HEe OXOTUBLUMIACA YaaB
OEMOHCTPUPYET MNONHOLEHHYI0 cxemy 6e3 npeaBapuTeibHOro obyyeHus.

Y MOpPCKMX Yepenax, HEKOTOPbIX KPOKOAMNOB WU psafa AWEPUL, eCTb 8pOMOEHHbIe MU2PAUUOHHbIe
npo2pamMMbl: NOUCK ONpeaenEHHbIX MECT OTKNAAKW AKUL, BO3BPALLEHWE B POAHbIE MAXM MAN B NOCTOSIHHbIE
MecTa 3MMOBKW. TaK, BbUIYMMBLUMCL Ha MNAAMXKE, YepenawKy 3anoMUHAOT €ro MarHWTHble KOOPAMHAaTbI.
JocturHys nonosoit 3penoctu (4epes 20-30 N1eT), CAMKM MHCTUHKTUBHO BO3BPALLAIOTCA AN PAa3MHOXEHMA Ha TOT
e caMbllii MASX, NPeoaosieBas COTHM U TbICAYM KUIOMETPOB B OKeaHe. HaBurauma onupaetcs Ha Habop
BPOXAEHHbIX OPUEHTUPOB (MarHMTHOE MoJie, 3anaxu, MOJIOXKEHUE CBETUA, CTPYKTypa 6eperoBoi NMHMM), a
Mmosioable 0cobM cnocobHbI AEMOHCTPUPOBATL MUIPaLLMK 6e3 onbiTa CTapLUMX.

Y npecmblkatowmxca ewé AoBosibHO cnabo M pobKo UHCMUHKMUBHoe mosedeHue O00MonHAemcsa
cmepeomurnamu, NONYYEHHbIMU B pe3y/bTaTe onbiTa U 0b6yvyeHus. Mosoable 0cobu yyaTca Ha cobcTBEHHOM
onbITe: pacno3HaBaTb NOAXOAALLYI0 A06blYy M M36eraTb ALOBUTLIX MAN 3ALLULLEHHbIX }XUBOTHbIX, 3aNOMUHAIOT
6e30nacHble YKPbITUA M MYTU OTCTYNJEHUA Ha CBOeW TeppuTopun. Monoable KpoKkoguabl MoOryT oby4vaTbes
OXOTHMYBUM TAKTUKAMM B3POC/bIX. ITO AOKA3aHO OMbITHbIM MyTem. Pentuaum xopowo obyyatotca B
NabopaTopHbIX YCA0BUAX, aCCOLMUPYA ONpeaesieHHble CUTrHasbl (CBET, 3BYK) C MULLEN UM ONacHOCTbIO. Takum
06pa3om, CNI0XKHOE NoBeseHMe pPenTuanii GopMUPYeTCA Ha OCHOBE BPOXKAEHHOrO MHCTUHKTUBHOIO «KapKacay,
KOTOPbIA B TeYEHWE XKU3HWN HaACTPaMUBaeTcA U moauduLmpyeTca NpuobpeTeHHbIMU HaBblIKaMM U 3HAHUAMM.

KakK yxe 6b110 CKa3aHOo, MpecmblKarouueca omKasanucs om cmpamezauu 6bicmpo2o cmapeHUs U CMepTH
rnocsie Npou3BoACTBa NOTOMCTBA. A BOT cmpameaus 00/120#Umenscmed ¢ 31eMeHTaMn OYeHb MeASIEHHOTO,
noYTM NpeHebpeXMMOoro CTapeHma UMM UCMONb3YETCA A0BOJIbHO WMPOKO. OTAeNbHbIE BUAbI ALLEPULL, TAKME KaK
TMraHTCKM BapaH c ocTpoBa Komogo, aoxunsatoT go 50-60 neT. Huabckne U rpebHUCTbIe KPOKOAWIbI MOTYT KUTb
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70-100 net, 4eMOHCTpMpPya KpaHe meaJsieHHoe cTapeHue, a [aflanarocckme yepenaxm XusyT cebiwe 150-200
net. laTrepus — eAMHCTBEHHbIA MpPeACcTaBUTENb OTPAAA K/AOBOFOJIOBbIX AEMOHCTPUPYET MpeHebpexunmoe
cTapeHue.

B [6] npoaHanu3mpoBaHbl AaHHble No 77 Bugam pentuanin. CKopocme cmapeHus onpeaensinacb no
dopmyne NlomnepTua (Gompertz aging rate). OHa oKasanacb pasHoli 0,14 04 kpokodusnos, 0,04 0ns Yepenax u
0,005 015 eammepuu. ITUX NPECMbIKAIOLWMX MOXKHO CYUTATb NpeHeEBPEKMMO MeAJIEHHO CTapeoLWMMU.

Mmuuysl NponcxogAaT OT BbIMepLLMX 65 MAIH neT gMHo3aBpoB. Hanbonee M3BECTHbIM NepexoaHbiM 3BEHOM
ABNAETCA apPXeoNnTePUKC, XKUBLLIMIN B NO34HEM IOPCKOM nepuoae, okoso 150 maH net Hasaa. OH coyeTan B cebe
NPU3HaKKW penTuaunii (3ybbl, KOrTM Ha Kpbinbax) U NTUL, (onepeHue, CTpoeHue Tasa).

CospemeHHble nmuubl 8Kka4Yarom okosao 11 meicay sudos u 44 ompada. Hanbonee MHOrOYMC/IEHHbIN
oTpAL — 80p0bbUHbIE HACYUMBbIBAaem oKos10 6 500 sudos. K aTomy oTpsaay 0THOCATCA BOPOHbU, CUHULbI, BOPOHBI,
conosbU. B oTpage aatnoobpasHbix — 400 BMAOB; pKaHKo06pa3HbIXx — 350 BMAOB (KY/MKKM, Yalikn 1 ap.). Janee
cneaytoT nonyraeobpasHbie (300 B1AoB), AcTpeboobpasHbie (260 B1AOB), coBobpasHbie N KypoobpasHbie (No
250 Bnaos).

MNoBeseHMe NTUL, NpeacTaBaseT cobon CNOXKHYID KOMOMHALMIO BPOMKAEHHbIX, BCTPDOEHHbIX B HEPBHYO
CUCTEMY UHCTUHKTOB U NPUOBPETEHHbIX B TEYUEHUE KU3HU NPUOBPETEHHbIX CTEPEOTUNOB.

HegeposmHoe pa3zHoobpaszue Habawoaemcs 8 pumyanax ebibopa napmdepd. K HAM O0THOCATCA NeHUE U
LEeMOHCTPAaTMBHOe noBeeHue. MeBume NTULbI YMEHT PeryiMpoBaTtb BbICOTY M FPOMKOCTb TaK, 4Tobbl Teno
PE30HMPOBANO KaK «YCUIUTENbY», KaK Y onepHbIX NeBuoB. MecHM y MHOIMX BUAOB YaCTUYHO HaciedyloTca U
YacTM4HO obyyatoTca: Mosioable NTULbI KONMPYIOT HaneBbl B3POCabIX, POPMUPYS NECHM B TPALULMKN HE TOSIbKO
[AHHOro BUAA, HO M MEeCTHOCTMU. Y MHOTUX BUAOB €CTb CBOM MECTHbIE «AMA/IeKTbI» NeCEH, KaK akLEeHTbI Y N04el.
(Hanpumep, 3HaMeHMUTbIE KYPCKUE CONOBbLY).

O6uen3BeCTHbI TaKMe AEMOHCTPATUBHbIE MHCTUHKTbI, KaK PacnyCcKaHMe XBOCTa NaBJAMHOM MM TOKOBAHME
rnyxapei. MeHee u3BecTHbl 6pauyHble 6aneTbl GNAMWUHIO, KOrda MHOXKECTBO NTUL, CMHXPOHHO LIArawT,
BbITAMMBALOT LUEWN, MOBOPAYMBAIOT rO/I0BY M PACKPbIBAIOT KPbl/ibA, AEMOHCTPALMA KPacoTbl APKO-roayobbIxX fan
ONyLWAMM, MpPeKpacHble MapHble TaHUbl KypPaBAem U CUHXPOHHbIA «ber no BoAe» 3anagHO-aMepPUKAHCKUX
NOraHoK.

MHCMuHKM npodonxceHus poda NpoABNAAETCA B CTPOUTENbCTBE THE3[, HACUMKMBAHUM KAALKU U
BbIKapM/IMBaHMM NTeHUOB. CTPOUTENbCTBO rHe3a, ONpeAesieHHOM ANA KOHKPETHOro BMAa KOHCTPYKUMM,
OTHOCUTCA K BPOMKAEHHbIM MHCTUHKTAM, HO HEKOTOpbIe NTULbl y4aTCsa Yy cocefelt HEKOTOPbIM CTPOUTE/IbHbIM
npuemam. [lloBeaeHne npu CTPOUTENbCTBE THE3s, 4pesBbldallHO pa3HoobpasHo. [lTuubl, KMCNoab3ys
BCEBO3MOXHble NOAPYYHblE MaTepuasibl, CNAETAlOT, BbINEMNINBAOT, LEMEHTUPYA CBOEW C/AKOHOW, KpenaT K
CKaslaM UM NOABELLMBAIOT B BO34yXe CBOM rHe3aa. ECTb aK30TUYeCcKue npumepbl. Tak, CaMmubl LIANALWHWUKOB AN1A
NpUBAEYEHNS CAMOK CTPOAT apKy M3 BETOK M TpaB M Nepeps, e€ BXOA0M PAcCTaBAAKT NOAAPKU: LBETbI, KYKOB,
KYCOYKM MNACTMKA UM CTeKNa. A camupbl NTUL-HOCOPOroB Mocae CNapuBaHWA MOMOraloT CaMKe CMpATaTbCA B
Aynae U 3aMypOBbIBAlOT €€ Tam, OCTaBAAA TONIbKO Y3KYHO Le/ib, Yepe3 KOTOPYI OH KOPMUT €€ U NTEHLL0B BCE
BPeMA HAaCUXKMBAHUA.

Cmpameauu 8bixamusaHus MOMoMcMea BapbUPYOT OT CAMOOTBEPKEHHOM 3ab60Tbl 06oux poautenen y
60NbLIMHCTBA BUAOB A0 FHE340BOro NapasuTMama y KyKywek. O6blMHO BbICUMMMBAOT NTEHLOB CaMKK, HO Y
NAaByHYMKOB SIPKME U arpeccMBHble CamLbl YXaXKMBAlOT 33 KNAAKOW U MTEHLAMM, @ CaMKU KOHKYPUPYHOT 3a
napTHepoB. Y MHOMMX NTUL, HabatogaeTca MMNPUHTUMHE, KOrga nTeHew, 3anomMnHaeT obpas poautens cpasy nocne
NoAB/MIEHNS HA CBET M 3aNOMMHAET ero Ha BCH XM3Hb. M3BECTHbI C/lyyau, KOrga rycata, yTata U UpbInaaTa
NPUHMMAAN 32 MaMy YBUAEHHbIX NOC/e POXKAEHMA NTUL, APYIMX BUAOB, NHOAEN, BO3AYLWHbIN WAP U WaPUK ans

MWUHI-NOHra, 3a KOTOPbIMWN OHU CTapPa/ZINCb C/1eA0BaTb CKOJIbKO MOTN.
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Mmuybl UHCMUHKMUBHO MAPKUPYOM CBOW BNAfEHUS MNeHUeM, BU3yasibHbIMU AEMOHCTPAUMAMU U
naTpyanposaHMem rpaHuu. OQHO M3 camMbiX BMEYATAAIOWMX MPOABAEHUIMA WHCTUHKTUMBHOIO NOBEAEHUA —
Mu2payuu, VHOTAA Ha TbICAYM KUIOMETPOB. bekacosudHslli sepemeHHUK exe200Ho 6e3 nocadku nposemaem
0Koso 12 000 km u3 Anscku e Hosyro 3enaHouo n obpaTHo uyepes TUXMIA OKeaH, rae HeT Cylwu, YTobbl
nepenoxHyTb. Kak makue nepesnemsi cmasau UHCMUHKMAaMU 8 pe3yssmame 380/10Uuu, ocmaemcs 3a2a0Koll.

BarKHyt0 ponb wUrpatoT 060pPOHUMESbHbIE UHCMUHKMbI: 3aMUpaHue Npu NpUBAUNKEHUN XULLHWKA;
KONINEKTUBHAA 3alLMTa, KOrga MeJsik1e NTULbI CTael aTaKyloT U NPOroOHSIOT XML HMKA; OTB/EKalolWme AeNcTBusS,
HanpuMep, «yBoA» XMLLHWUKOB OT rHe3aa. MHCTUHKTbI HanaAeHWs U OXOTbl Y XULLHbIX NTUL, HE OrpaHNYMBAIOTCA
BPOMKAEHHbIMM CXeMaMW MNPeCNefoBaHNA U YMepLBAeHUA [00bl4M, a BKAKOYAOT C/AOXKHOE MNOBeAEHMUE:
CTEPBATHWKM BPOCatoT KOCTU C BbICOTbI, YTOObI Pa3buTb UX; 3eseHble Lanan 6pocatoT NPpMMaHKY B BoAy, YTOObI
npuBeysb poiby.

Y 8paHosbix (BOPOHOB, BOPOH, COPOK, rpadyei) u nonyeaes HabnogaloTca 4YpesBblYaHO CNOMKHbIE
CTEpeoTMnbl NOBEAEHWUS, NO3BOMIAIOLINE TOBOPUTb O [POABAEHUAX UHMesnnekma. Ecnu nepes BopoHOM
NoCTaBUTb UMAMHAP C BOAOM, Ha MOBEPXHOCTU KOTOPO MN/1aBaeT 1aKOMCTBO, KOTOPOE He/b3si A0CTaTb K/HOBOM,
M pasbpocaTtb pAAOM pasHble KaMHU, OH 6e3 BCAKOro obydyeHusa aoragbiBaerca 6pocaTb KamMHM B BOAy, YTOObI
noaHATb €€ ypoBeHb M A0CTaTb NaKOMCTBO. [puyem, ecnu cpeam KamHer nonoXuTb NpobKu unu apyrue
nnaBsatowme npeameTbl, BOPOHbI UX He ByayT 6pocaTb B BOAY.

B nprpoae BOPOHbI M3roTaB/AMBAOT U3 BETOK PAaCTEHUIN KPHOYKM 4151 BbIKOBbIPMBAHMA IMYNHOK. BpaHoBbIe
M nonyram cnocobHbl BbINONHATL C/IOXHYIO NMOCNEA0BaTENbHOCTb Le/feHanpaBAeHHbIX AeNCTBUM: COBUHYTb
3a4BUMKKY, 3aTeM MOBEPHYTb KOJECO, MOTOM BbITalMUTb AWMK M A0CTaTb BKYCHYK Harpagy. Ecam HaHectu
HEKOTOPbIM BPAHOBbLIM W NOMNYraam LBETHYO METKY Ha Te/I0 U NOAHECTU 3epKaso, NblTaloTCA yAaANTb METKY CO
CBOEro TeNa, a He C 3epKasa. 3TO KAacCUYECKMM TeCT Ha 0CO3HaHMe ceba Kak MHAMBMAYYMA, KOTOPbIA NPOXoanT
JINLLb BbICOKOPA3BUTbIE MJIEKOMUTAIOLLME: YeNOBEKOOBPa3Hble 06e3bsHbI, AeNbOUHbI U CIOHBI.

Y yenoBeKa M BbICLIMX MJIEKOMMUTAIOWMX 338 CEHCOPHOE BOCMPUATUE, BbINOJHEHNE MOTOPHbLIX KOMaHA,
OCO3HAHHOE MbILLI/IEHME OTBEYAlOT HEMPOHbI HEOKOPTEKCA. Y NTUL, ero HeT, a 3/1eMeHTbl MHTENIEKTYaIbHOro
nosefeHuna ecTb. OKasblBaeTcA, Yy BpPaHOBbLIX U [10My2aee XOopowo pa3sumsl CKoOMsAeHus HelipoHos
Hudonanauyma, o6ecneynBatoLLEro C/IOMKHbIE KOTHUTUBHbIE GYHKUMM Y NTUL, GHAA02UYHbIE (hYHKUUAM HOBOL
Kopbl 'y maekonumarouwux. B nanauyme (nnawe) nepegHero mosra Ntuu (BKAKOYalOWEM HUAONANIUYM)
OobHapyKeHbl MOPasUTe/IbHO CXOXMEe C HEOKOPTEKCOM MaTTepHbl HEMPOHHbIX cBasen [8]. ITM cBA3M
OpPraHW30BaHbl B CTPOryl0 YNOPALOYEHHYIO CTPYKTYpY, NO4OOHYI0 CNOAM HEMPOHOB Y MJIEKOMUTAOWMX. ITO
[O0Ka3blBAaeT, 4YTO K/OYEBYID pPOJib AN MHTENNIeKTAa WrpaeT He aHaTOMM4YecKas Kopa, a Haauuue
BbICOKOOPraHM30BaHHbIX HEMPOHHbIX Lenen.

NHTepecHo, 4TO saudupyrowue 8 UHMesneKmyasnbHOM [/AAHE BpaHO8ble U ronyaau  fAensmcs
peKkopdcMmeHamu u 8 Oonzoxumesnoscmee. CUHe-KENTbIM nonyrah apa KueeT A0 116 net, HeneTatowmii
HOBO3€eNaHACKMI Nonyran MoxKeT NpoXuTb 6osee 90 neT, a BOpoH — 50 neT. [1oNro KUBYT TaKKe TEMHOCMUHHbIN
anbbatpoc (70 net) 1 6onbLIOKN NecTpbili BypeBecTHUK (50 NeT), HO UX MHTENNEKTYaIbHble CNOCOBHOCTM NoKa He
N3yYyeHbl.

JONroXuTenbCcTBO U UHTENNEKT Y BPaHOBbIX W MOMNyraes, KOHEYHO, He NpocToe coBnaaeHue. Kak rosopun
DMHLWTENH: «coBnageHne —cnocob bora coxpaHaTb aHOHMMHOCTbY. 15 noanepKaHmMa paboTbl CI0XKHOIO MO3ra
W JONFOXKMTENbCTBA TPEOYIOTCA OAHUN U TE Ke « PEMOHTHbIE» CUCTEMbI: aKTUBHaA Tenomepasa, penapauua JHK.
BoicoKuli uHmesnnekm — 0pa2oueHHocms, U 380/0Uusa u/unu boz cmaparomca e20 COXPaHAMb KAK MOMCHO
dosbwe. ITo N Hac KacaeTtca!

5. MnekonuTtalowme: MHCTUHKTbI, NOBeAEeHYEeCKUe CTEPEeOTUNbI U UHTENNEKT

Mo coBpemeHHOM KnaccuduKaumm, Kaacc maekonumarouux npedcmassaeH 6400 sudamu, BKAOYas Atoaen

(Homo sapiens), 06beanHeHHbIX B 29 ompAados.
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PucyHok 3 — PacnpegeneHmne maekonutatowmx no otpagam. ASM Mammal Diversity Database

CambIMM MHOTOYUCNEHHBIMU MO YUCY BUAOB OTPAAAMU MAEKOMUTAOLWMNX ABAIOTCA 2Pbi3yHbI, Aemy4yue
MbIWU U PYKOKpbiable. Cnefyowmmm no YUCAEHHOCTU UayT NpumaTtel (BKItoYas toaen, 0b6esbsaH U nemypos),
NapHOKONbITHblE (BK/OYaA CBUHEN, BEP610A0B M KUTOB) U XMLLHMKK (BK/IKOYAA KOLLEK, cobaK 1 TiofeHel).

OTAnYUTENbHbIE YePTbl MIEKOMUTAIOWMX — MOJIOYHbIE XKe/ie3bl AN KOPMJIEHUS MOJIOKOM AeTeHbIWeN,
HEOKOPTEKC r0JIOBHOTO MO3ra, MeX MUJ/IN BOIOCHI.

MosedeHue msaekonuUMAroUWUx ONpPeaensieTca BPOXKAEHHbIMW UHCTUHKTAMW, NPUOBPETEHHbIMM B XOA4e
0byYeHUs U NYHOTO ONbITa CTEPEOTUNAMKN NOBEAEHUA U 3NEeMEHTAMU UHTENNeKTa. MHCTUHKTbI Yalle BCero
CBA3aHbl C BPOMXKAEHHBIMU N XKECTKMMU HEWPOHHbIMM LENAMM B rMMNoTasamyce U CTBOJIE MO3ra, KoTopble
aKTUBMPYIOTCA TOPMOHAaMM W BHEWHWMMU CTUMYNaMW. B OTAMUYME OT HMX NOBeAEHYECKMEe CTepeoTUnbl
bopMUPYIOTCA BO BPEMS KM3HM 3@ CYET MOCTEMEHHO YKPenasrWUXCA U3-30 MHO20KPAMHbIX nosmopeHuli
cuHanmuueckux cesseli mexdy HelipoHamMu B Kope 60/bLLIMX NOAYLWapUA, TMNNoKamne U 6a3anbHbIX raHIANSX.
Mocne MHOXKecCTBa NOBTOPOB CBA3M HEMPOHOB B LleNy NPUOBPETaloT YCTOMUYMBLIA XapaKTep M 4acTo CTaHOBATCA
NMOYTU TAKMMM Ke KECTKMMM KaK Y MHCTUHKTOB. Hanpumep, e3aa Ha Beslocunese Uau naaBaHWe Ha NepBbIx Nopax
TpebyeT NOCTOAHHOrO KOHTPOJIA CO CTOPOHbI CO3HAHWA, HO Yepe3 HeKOTOpPOe BpemMs A0XOAMT A0 aBTOMATU3MA,
N KOHTPO/1b CO3HAHWA CTAHOBMUTCA He HYXHbIM. Tak GOpMUPYIOTCA NPUBLIYKM U WAaBNOHbI NOBEeAEHMS.

B OoT/IMYME OT HU3LIMX KMUBOTHBIX Y MJIEKOMUTAIOLLMX CTEPEOTUNbI NOBELEHUA, CBA3AHHbIE C 0byYeHMeM,
NPeAaCTaBAAT 8ecbMd 3HAYUMesnbHyrw HAOCMpPOUKy HA0 UHCMUHKMAmu. TaK, [eTeHbIWW XWULHWUKOB,
N30/IMPOBaHHble OT 0BbyYyeHUn, AEMOHCTPUPYIOT 6a30BYI0, 3a4aHHYI0 MHCTUHKTAMKM CXeMy HanafdeHusa, HOo He
BNagetoT 3GEeKTUBHOM TEXHMKOM, KOTOpPOM 0byyaeT maTb. MiccnenoBaHMA Ha MaKaKax-pesycax nokasasau, YTo
OETeHbILWK, He BUAEBLUME PeaKLMIO B3pOC/ablX, He 6osaTca 3meit. CTpax bbicTpo dopmupyeTcs nocne HabnoaeHus
3a MCNyraHHoW peaKkumen copoamya. Mcnonb3oBaHWe WNMMNAH3e NafokK A1 «pblb6asku» Ha TEPMUTOB U KaMHel
AN1A pacKasnblBaHWA OpexoB npuobpeTatoTcs nytem HabnlogeHWsA 3a noBegeHMem cTapwmx. Kotata obydatoTes
3aKanblBaHUIO SKCKPEMEHTOB Y MaTepPW; N30/IMPOBaHHbIE OT Heé 0cobUu He AeMOHCTPUPYIOT 3TOT CTEpPeoTMN.

lMpakmuka Opeccupo8KU OMKUX MKUBOTHbIX HarNA4HO MOKa3blBaeT BO3MOMKHOCTM obyyeHna Ha b6ase
MMEIOLWMXCA WMHCTMHKTOB. [la)ke camble HeBepoATHble uyyaeca Apeccypbl 6asuMpyloTcd Ha CBOMCTBEHHbIX
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KOHKPETHOMY BUAY MHCTUHKTAM U ABAAIOTCA UX Pa3BUTUEM.
Boicwue #usomHbsie — NpumaTthbl, AenbduUHbI, CAOHbI, cObakn — npossasom onpedesieHHble csolicmea
UHMensneKkma, KOTOpbli MOXHO paccMaTpuBaTb KaK HaACTPOWMKY Hagd, BPOXKAEHHbIMU M NPUOBPETEHHbIMU
cTepeoTnamu nosedeHua. MHTENNEKTOM XMBOTHbIX Ha3blBalOT CMOCOBHOCTL pelaTb HOBble 3adauu,
MCNoNb30BaTb OpyauMA U NepeaasaTb 3HaHMA. MpuBeaem NPUMeEpPbI NPOABAEHUA STUX CNOCOBHOCTEN.

LWnmnaH3e, opaHryTaHbl, Ae/ibPUHbI U CIOHbI YCMELWHO NPOXOAA «3epKasbHbIl» mecm, cumTatowmica
Ba)KHbIM CBUAETENbCTBOM HaNMUMA WHTENNeKTa. Bce oHM oTaMyaloT ceba oT nsobpaskeHus B 3epkKane, 4To
CBMAETENbCTBYET O HAIMUYUKN COMOCO3HAHUA. LLInmMnaH3e 1 opaHryTaHbl Npeycnenu B UCNo/Ib30BaHUK MasioK s
[06bl4M TEPMUTOB, KAMHEN N5 PacKanblBaHUS OPEXOB, U3TOTOBIEHUUN «TYBOK» M3 NNCTbeB AnA cbopa Boabl.
lUnmnaH3e M ropuaabl MOFYT OCBauBaTb fA3bIK KECTOB W CMMBO/IOB AN OOLLIEHUA C 4Ye/0BEKOM, OHU
AEMOHCTPUPYIOT MOHMMaHWEe [J0BOJIbHO CNOXHbIX FpamMmmMaTUYeCKnx KOHCprKLI,VI[;i. KprCbI OTKa3bIBaAkOTCA
HaXXMMaTb pblyar gna NOoAyYeHUA NULLM, eCan 3TO NPUUNHAET 60b Apyroi Kpbice. OHM NOMOraloT copoguyy,
OKasaBsliemyca B /I0BYyLLKe. KanyuMHbl 4&@MOHCTPMPYIOT NpeacTasaeHna 06 «0OTHOCUTENbHOW LLEHHOCTUY eabl U
UrpyLleK, CNOCOHBHOCTb K K0BMEHHbIM onepaLuam».

MoasneHne Hoseliwux cpedcme uccnedo8aHUA Mo32d (onmoz2eHemuKka) NO3BOSIUAU OTKPbITb CBA3b
WHCTUHKTOB M HEMPOHHbIX Lienodek. OrpomMHble NepcreKkTMBbl OTKPbIBAaeT COBCEM HeAaBHO M306peTeHHbIN
MeToa, 61031eKTPOHHBIX MMNAaHToB [17]. CyTb 3TOro meToZa B MHTErpauun MUKPO3/EKTPOHHOTO UM B 3KMBbIE
UMMYHHbIE KNETKM MOHOUMUTbI. MMNAaHT MMeeT ovyeHb HebonbluMe pa3smepbl B O4HY MUAIMAPAOHYHO 4YacTb
PUCOBOTO 3EPHbILLKA, C KPOBbIO MOXET NPeo/10/1eBaTh remaTosHLUedaMyecknini bapbep 1 NPOHUKaTb B MO3r. OH
MOKET NPAMO B MO3Ty MbILIW NOA3aPAXKaTbCA OT BHELLHEro Sla3epa U nepeaasaTbh BOBHE MHPOpMaLmio o paboTe
HEMPOHOB. ITOT MEeToA MMEET KOl0CCa/lbHble NepcrnekTUBbl ANA AMarHOCTUKN U, B AaNbHENLLeM, NeYeHns.

Kak nokasanu uccnefoBaHua, eaxcHeliwue UHCMUHKMbI ynpasasiomcs HelpOoHHbIMU yeHmpamu
MPOMEeXymoy4Ho20 Mo32d U, 21a8HbIM 06paszom, manamyca u eunomanamyca (puc. 4). Fvnotanamyc —
noaaepsKMBaeT romeocTas BCEro oOpraHM3ma: peryivpyer TemnepaTtypy Tena, BOAHO-CONEBON 6anaHc,
KOHTPOAIMPYET KPOBAHOE AaBJeHWNE N CePAEYHbIN PUTM, aNnneTuT 1 Bec.

PucyHoK 4 — CTpyKTypa runotasnamyca

LleHmp 20n100a HaxoguTcA B BEHTPOMeAMaNbHOM AApe runotanamyce (nogasnset annetut) u
natepanbHom agpe (Bbi3biBaeT rosnog). Mpu  3KCNEPUMMEHTANIbHOM PaspyLleHUM naTepasnbHOro A4pa
rMNoTaNamyca y KpbIC M KOLLEK OHW NepPecTaloT UCKaTb M NOeAaTb MULLY, }KUBOTHbIe BbICTPO XyAetoT U TMOHYT OT
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ncroweHma. NMponcxoamuTt BbIKIOYEHUE «LEHTPa ronoga». HanpoTus, Npu paspyleHUn BEHTPOMEAMAbHOIO
A4pa rMnoTanamyca *KMBOTHbIE HAaUYMHAIKOT eCTb BCe YTo nonaso. LleHTp rosioaa BkAoYaercs.

LleHmp »caxObl pacrnonoXeH B MPEONTUYECKOW 30HEe M CPeaHUX oThenax rmnoTasamyca, YTo TaKKe
3KCNEePUMEHTa/IbHO NOATBEPKAEHO.

LleHmp y808016CcmMeUSA COCTOUT U3 HEMPOHOB NPUENKALLETO AAPA U BEHTPA/IbHOM 061aCTM MOKPBILWKMK U
opbutodpoHTanbHOM Kopbl (puc.5). Boobuie, HelMpoHbl LEHTPOB 3MOLMI YAacTO pacnonaratoTca B pasHbIx
opraHax NMMOMYecKol cucTeMbl M MO3ra B LENOM, M 3MOLMA BO3HMKAET B pe3y/ibTaTe MX CNOMXKHOIo
B3aMmoencTams.

PucyHOK 5 — Cxema UeHTpa Y40BONbCTBUA

KpbICbl C MMMAAHTMPOBAHHLIMW B MNpUAEXKaLLee AAPO METAN/IMYECKUMU 3NEKTPOAAMU HauyMHaNM
MOBTOPHO HaXKMMaTb Ha pblyar, KOTOPbIA aKTUBMPOBAA 3Ty 30HY, 3abbiBaa O MPUHATMM MWLM U BOAbI, W, B
KOHEYHOM CYéTe, ymupaau om ucmouwjeHus. ITOT MHOFOKPATHO MOBTOPEHHbIM KAACCUYECKUI IKCMEepPUMEHT
NOATBEPKAAET Ha/lMUMeE LeHTpa YA0BONLCTBUA [16].

MHTepecHO, 4TO BeHTpasbHasa 061acTb MOKPLIWKM M npuaexallee aapo, dopmupylowme LEHTP
YZAOBONLCTBUI, UIPAlOT BaXKHYIO Po/ib B GYHKUMOHWUPOBAHUM UeHmMpa 068U, B KOTOPOM TaK¥Ke y4yacTByeT
NpPoM3BOAALLMIA HellponenTuabl NPUBA3AHHOCTU OKCUTOLUMH W Ba3OMNPecCMH FMNoTanamyc M UHTErpupyoLwan
3MOLMOHA/IbHbIE Y KOTHUTUBHbIE KOMMNOHEHTbI N1106BU NoAcHaA U3BMANHA. AKTUBALMIO 3TOrO LEHTPa NoKasanu
®MPT,  Bu3yanusupylowmx  OYHKUMOHMPOBAHME  HEMPOHOB  MoO3ra  BAOOG/EeHHbIX.  PaspylweHue
BEHTPOMEAMANbHbIX U NPEONTUYECKUX AAEP TMNOTaNaMmyca NPUBOANT K MOHON yTpaTe NoN0BON aKTUBHOCTM.

MegauanbHas npeonTMyeckas ob6sacTb rMnoTanamyca, npuiexallee AP0 U MUHAANEBUAHOE Teno
COCTaBAAT UeHMpP MamepuHcKol npusa3aHHocMuU. Y CaMOK KpbIC paspyLueHne mMeamanbHON NpeonTUyYecKomn
06/1aCT NOMHOCTbIO YCTPaHAET MaTepuMHCKoe nosedeHuWe. HanpoTus, e€ 3neKTpuMYeckas WAM XMmMU4YecKas
CTUMYNALMA MOXKET MHAYLUMPOBATb NONHOE MAaTEPUHCKOE NOBEAEHWNE AaXKe Y HEPOXKABLUMX CAMOK.

MuHpanesngHoe Teno, NapHoe MUHAaNeBUAHoe obpas3oBaHUe B rybUHE BUCOYHbIX AOAEN, ABAAETCA
BaKHelLen 4acTblo UeHmpa cmpaxa. PaspylweHne MUHAAANH Y KPbIC NOIHOCTbIO 610KMpyeT cTpax. OTcyTcTBYyeT
cTpax U y nogen ¢ bonesHolo Ypbaxa-Bute, paspywatoweint muHganesnaHoe Teno. ®MPT-uccnegoBaHun
MOKa3bIBalOT, YTO NPU NPOCMOTPE NYraloLWmMX U306paXKEHN, NPeABABAEHUN YIPOMKAIOLMX CTUMYIOB UK AarKe
npv BOCMOMMHAHWUM O CTPALLHbIX COBLITUAX HabtoAAETCA CTOMKasA aKTMBaLUA MUHAANEBUAHOTO TeNa.

YKe OTKpbITbl W MUCCAegoBaHbl UeHmMpol Abornsimecmea, 2Heed, ne4vyanu, omepawieHus, c4acmes U
107108020 67e4YeHuUA. Ecnn AonycTuTb, YTO yeHmpsl A068U U 0108020 67e4eHUA OO0MOAHAIOMCA UEeHMpPOM
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ebibopa Mosa068020 napmHepd, To obnagatowiee TakKMM LEHTPOM (ycnoBHO JTiob8u) KUBOTHOE OyaeT MMeTb
02POMHOE MNPeumMyu,ecmeo 8 380/0YUOHHOU 6opbbe. ITOT LLEeHTP N03B0AMA bbl BbIOMPATb NOOBOrO NapTHEpa,
MMELOLLLEro MpUB/IEKATeNIbHblE YEPTbl, AAOWMMM €My KOHKYPEHTHble npeumyliectsa. MosTomy Takol LEHTP
Hen3MeHHo nepeaasasca 6bl NOToMKam. B aTom cnydae dosnzuli u medneHHbIl ecmecmeeHHbIl ombop npuobpen
661 Xapakmep 4acmMu4yHO UCKYcCmM8eHH020 ombopd, KOTOPbIN MHOTOKPAaTHO MPEBOCXOAUT €CTECTBEHHbIN Mo
cKkopoctn 1 adpdeKTUBHOCTU. Mos 2unomesa o yeHmpe 8blbopa NapmMHepa NI PAcLUIMPEHHOTO BO3MOXKHOCTAMM
BblbOpa LeHTpa J1tobBU pewaem MHozue mpyOHsle 80POCkl 38004UOHHOU meopuu [13].

BnosiHe BEpPOATHbIM NPEACTaABAAETCA TaKKe Hanuuune yeHmpa cmapeHus, noapobHO onuncaHHbIn B [15].
3TOT LEHTP, KOTOPbIA A0/MKEH OblTb CBA3AH C FMMNOTaNlaMycoOM, pearmpyet Ha BCEBO3MOMKHbIE HapyLIeHUs B
paboTe opraHM3ma, B TOM YnC/e CBA3AHHbIE C HAKOMAEHMEM NOBPEXAEHUN, MOPMOHEeHUEM HUSHEHHO 8AHCHbIX
rnpoueccos U rnepexo0oM K MeHee 3Hep203ampamHeiM pexcumam pabomel. 3Ta B LEAOM ecTeCTBEHHaa AnA
No6OM CNOXKHOWM CUCTEMbI PeakuMsa NMPUBOAUT K yXyALEeHMO paboTbl cUCTEM penapauuu U NocTeneHHOMY
NnepeKkntoYeHNs UMMYHHOM CUCTEMbl OT 3HEPro3aTpPaTHbIX MEXaHM3MOB afanTUBHOrO MMMYHMTETa K MeHee
3aTPAaTHOMY BPOXAEHHOMY MMMYHUTETY. TakMm 00pa3om, TOPMOXKEHWe NpPUMBOAMT K eue 6onbwmnm
HapylweHMaMm B paboTe opraHMama u 0bpasyemcsa KOHmMyp ¢ noaoxcumenoHol obpamHoli ceasu, kKomopeolli, 8
cywHocmu, u npedcmasnsem coboli cmaperHue. NMogvyepKkHEM, YTO 3TO He NporpamMmma CTapeHua, a NOCTOAHHO
NOBTOPSAIOWMICA, MOXOMMUA Ha WMHCTUHKT CTEPeoTMN MOBEeAEHWUs, NPUBOSAWMKA K CTapeHuto. B cayyae
noATBEPXKAEHUA STOM rMNOTE3bl €CTb HAAEXKAA KaKMM-TO 06pa3om OCTAaHOBUTb UM 3ameaInTb paboTy LeHTpa
CTapeHus.

JTa HageXaa NoAKpennAeTca CyLWwecTBoBaHNEM 0080s16HO 60abWOL 2pynnel MAEKONUMAKOUWUX C O4eHb
mMeOlsieHHbIM Unu oaxce npeHebpexumolM cmapeHuem. besycnoBHbIM NMAEPOM 3STOW Trpynnbl sABAAETCA
MaIeHbKWNIA TPbI3YH 20161l 3eM/1EKOIT, Y} KUBYLLWI B MOA3eMHOM KoJIoHUM B CeBepo-BocTouHol AdpuKe. OH Kunset
6onee 32 net, 4To B AECATKM pa3 NpeBbiWAeT HOPMY ANA TPbI3YHOB ero pasmepa (c HebonbLy MbIlb). ITOT
3BEPEK HE Npossssem Mpu3HAKO8 cmapeHus, obnafaeT BbICOKOW YCTOMYMBOCTBIO K PaKy M NMPaKTUYECKU He
yyBCcTBYET 60M1.

lo/ible 3eMIEKONMbI *KMUBYT KOJIOHUAMM, NOXOXKMUMM Ha NYESIUHbIE Y/IbU UM MypPaBbUHble ceMbW. ECTb ogHa
KOpO/ieBa-MaTKa, OTBETCTBEHHAA 32 PAa3MHOXKeHMe, paboyme 0cobM 3aHMMALOTCA CTPOUTENbCTBOM TYHHENel u
NOMCKOM MWLM, @ CONAATbl 3aLMLLAIOT KOMOHUIO. Fosible 3emneKkonbl 061a4at0T YHUKANbHOM CNOCOOHOCTbIO
CHUKaTb CBOK aKTMBHOCTb U 3aMeaaTb 0OMeH BeLLECTB, SKOHOMSA 3IHEPIUI0 NP HeBNAroNPUATHBIX YCIOBUAX
cpeabl. bnarogapa BbICOKOMY YPOBHIO aHTMOKCUMAAHTOB U 3ddekTnsHOMN 3awwmte OAHK oT nosperaeHun, oHM
[ONT0 COXPaHAT MOJIOAOCTb KNETOK. Y T0/N0ro 3emseKkona BbifBAeHbl 0COOeHHOCTM paboTbl reHa ple,
NPenATCTBYIOLLME HEKOHTPOIMPYEMOMY AENEHUIO KNETOK U PaKy.

MNTak, y ronoro 3emsiekona CKOPOCTb CTapeHmn 6n3Ka K Hy/1t0: PUCK CMEPTM OCTaéTcA NOCTOSHHbIM (V1-
2% B rog) Ha npoTaxeHun 20+ neT y B3poCabiXx ocoben, epTUNbHOCTb COXPAHSeTCA, PaK MPaKTUYECKM
OTCYTCTBYET, A/IMHA TeNoMep cTabunbHa. Mx ckopocme cmapeHusa 6AU3Ka HyA0.

BAn3KMe poaCTBEHHUMKU PEKOPACMEHOB, KMBywMe B KOxKHOW EBpone u B A3uMM cnenble 3eMaeKonsl,
OEeACTBUTENIbHO HAUYMCTO /ULIEHHble 3pPeHUus, MMelT cKopocmb cmapeHua ~0,001-0,01 e 200 (nnato
CMEpPTHOCTM), BbICOKAA YCTOMUYMBOCTb K TMMOKCMM U OHKOFeHesy.

ManeHbKMe NeTyume MbllK KUBYT ropasao AoJiblle, YemM Apyrve MIeKOMUTaloWMe TaKoro pasmepa.
Cpeau HuX BblaensaeTca HOYHUYA bpaHoma, xusyuwas 6onee 41 roga v umerowas ckopocmes cmapeHus ~0,005-
0,02.

peHnaHOcKuli kum poxkuBaeT o 211 net n 6onee, ABAAACL PEKOPACMEHOM MO AOATONETUIO Cpeam
maekonutatowmx. Ero ckopocmoe cmaperus ~0,002. Y 3TOro NOAAPHOTO KMTa HU3KMIA MeTabonM3M U NMPeKpPacHo
OpraHM3oBaHHbIA peMoHT [HK. PenpoayKTuBHYIO QYHKUMIO OH COXPaHAET BCIO KM3Hb MPUMEPHO Ha OAHOM
YPOBHE.

Lna cpaBHeHUA y YesnoseKa, NOTeHUNANbHO Kusywero go 120 net, ckopocms cmapeHua ~0,03-0,05, npu
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3TOM PUCK CMEPTU PACTET 3KCNOHeHUManbHo 8o 70-90 net (yaBoeHue Kaxable 8—10 neT), HO 3aTemM BbIXOAUT Ha
nnaTo, U PUCK CMEPTU CcTabunmsmpyetca Ha ypoBHe ~40-50% B rog, ansa ceepx gonroxkutenen (105+ net). Y
APYTMX MNEKONUTAKLWMX CKOPOCTb CTapeHua paBHa ckopoctb 0,2-0,5 B rog. To ectb. CKOpoCTb CTapeHwuA
Yyenoseka noytu B 10 pa3s meHblUe, YemM Y BONbLUMHCTBA MIEKOMUTAOLMX.

MpuBeAeHHbIe MPUMEPbI MIEKOMUTAIOWNX-A0NTOXKUTENEN CBUAETENBCTBYIOT, UYTO 2urnomemuyecKas
npozpamma cmapeHus npossnaem 60abwyro 2ubKOCMb, U OHa MOXKET BbITb CUIbHO 3ameaneHa. Mpozepus —
YCKOpPEHHOe CTapeHue — NOKa3bIBAEeT, YTO 3Ta NPOrpamma TaK»Ke MOXKeT delicmeosams YyCKopeHHO. Y YenoBeka
W, TONIbKO Yy HEro, BCTpeyaeTca 370 3abosieBaHMe, Koraa 60/1bHOM B YCKOPEHHOM PeXKMME NPOXOAUT BCE CTaAUU
CTAapeHMUA U YMUPAET OT CTapOCTU. B npouecc yCKOPEHHOIO CTapeHMA BOBIEYEHO MHOXKECTBO TKaHEN U CUCTEM
BOBJIeYEHbl OAHOBPEMEHHO: Y MaUMEHTOB HabAOAAlOTCA He M30/MPOBAHHbIE, @ CUCTEMHbIE NATONOTMMUMU:
aTepocKknepos, MHOAPKTbI, MHCYNbTbI (Yalle BCero sTo OCHOBHas MPUYMHA CMEPTH); OCTEOMNOPO3, KOHTPAKTYPbI
CYCTaBOB, ancnnasusa 6eapeHHbIX KocTel; CKnepoaepmonosobHble N3MeHeHuA KOXMW;
WHCY/IMHOPE3UCTEHTHOCTb, MU3MEHEHWNA IMNUAHOTO NpoduAA; KaTapakTa.

TpaAnLMOHHO Nporeputo 06bACHAIT Mymauuell eeHd, KoaupyoLero 6es0K namuH A, KOTOpbIM urpaet
BAXKHYIO PONb U NPU 06bIMHOM CTapeHUK. B pesynbTate Nnpu cnnaiicMHre obpasyeTcs YKOPOUeHHbIN AedeKTHbIN
npenamumH A, KOTOpbIM HapylwaeT npouecc penapauum AHK, KneTkn TepatoT cnocobHOCTb AeNUTbCA, YTO U
NPUBOAUT K NPEKAEBPEMEHHOMY CTapEeHMUIO opraHusma [7].

Mo BCelt BepOATHOCTU, KOANPYHOLWLAA NaMUH Mymauyua C/AyHUm CriyCKO8bIM 3/1eMeHMOoM npo2epuu, HO OHa
He 06BACHAET CUCTEMHbIA M CUHXPOHHbIM XapaKTep CTapeHus BCEro opraHnsma. Bce MameHeHMa pasBMBatoTCA
He XaOTWUYHO, @ NO YCKOPEHHOMY «pPacrnmncaHuio», NOBTOPAOLLEMY HOPMaAbHOE CTapeHue, HO B AECATKU pa3
bbicTpee. 3TO yKa3bIBAET HA eOQuHbIl yrnpasaaowuli MexaHu3m, a He Ha He3asucuMble MOSOMKU 8 KaHOOM
opzaHe.

BepoATHee BCero, sTOT MexaHW3M CBfI3aH C FMMNOTaNaMyCOM, KOHTPOJMPYHOLEM FOPMOHA/IbHbIE OCU
(comaToTpOnHyO, TMPEOUAHYIO, CTPECCOBYID), anmneTUT, TEPMOPEryaaumio, LMpKagHble PUTMbl, TO eCTb Bce
npoLecchl, HapyLWeHHbIE U NPK Nporepumn, n Npu GU3NONOrMYECKOM CTapEeHUMN.

NccnenoBaHUA Ha Mbllax ¢ Nporepuein NoKasaamn PaHHIOH M BblpaXKeHHYO NOTEPI0 HEMPOHOB B K/THOYEBbIX
AQpax  rMnoTanamyca, pPeryivpyromx ropmoHanbHbli  GOH W BereTtatMBHble  GyHKUMKW.  Bblno
NPOAEMOHCTPMPOBAHO, 4YTO crneunduryeckoe BOCCTaHOBAeHWE pedeKTHoro 6enika TONbKO B HenpoHax
rmnoTanamyca CylecTBEHHO 3amegnseT pPasBUMTUE CUCTEMHbIX BO3PACTHbIX MaTOMOMMN U NPOA/SEBaET XU3Hb
KMBOTHbIX. ITO NPAMOE A0KA3ATENbCTBO TOFO, YTO 2UNnomManamuyeckas OUchyHKUUA aseasemca opalisepom, a He
cnedcmeauem cuCmMemMHO20 CMapeHUs nNpu npozepuu.

Takum obpa3om, Nporepusa MOXKET CAYKUTb MOLE/bI0 KOOPANHUPOBAHHOTO CTapeHusa. MyTauus B reHe
NlaMuHa A NPUBOAUT He TONbKO K KNETOYHbIM gedeKkTam B nepudepuyeckmx TKaHAX, HO U, YTO KPUTUYECKU
BA)KHO, K pPaHHel M KawyeBon AUCHYHKUMM runoTanamyca. MIMeHHO eunomanamyc, eeicmynas 8 posau
«Oupuxepa» SHOOKPUHHOU U 8e2emamueHol cucmem, CUHXPOHU3UPYyem U yCKopsaem npoyecc cmapeHus 60
eceM opaaHu3mMe. WccnepoBaHue 3TOM MOLENN OTKPOET HOBbIM MyTb B M3yYEHUW eCTECTBEHHOFO CTapeHusA
YeNoBeKa, HanpaB/AEHHbIW HA LeHTPaibHble PEFYNATOPHbIE MEXAaHU3MbI.

3akntoueHue. BoiBogbl.

1. NoBeaeHMe MIEKONUTAIOWMX OCHOBBIBAETCA HA BPOIOEHHbIX (UHCMUHKMbI) U npuobpemeHHbix
cmepeomunax nogedeHus, KarKAOMY M3 KOTOPbIX COOTBETCTBYET CNOMHaA LLeNoYKa HelpOoHHbLIX Ueroyex,
BeAyllasa OT BHELWHero CTMMy/sia K OTBETHOMY AelCcTBMIO. [py BbINOAHEHUM onpeneneHHON LLeM CO3HaHue
nosb3yeTcs onpeaeneHHbIMU CTEPEOTUNAMMN NOBEAEHMA, BbIOUPAA UX HYXKHble COYETaHMA U HAACTPanBan Hag,
HMMM 3/1IEMEHTbI CO3HATeIbHOTO NOBEeAEHMSA.

2. B cooTBeTcTBMU C amosozauyeckoli meopueli cmapeHue npeacTasnset coboi nocteneHHoe Nowarosoe
TOPMOXKEHNE KUSHEHHbIX MPOLLECCOB M 3KOHOMMUIO PECYpPCOB, BbI3BAHHbLIE BPOHOEHHbIM Cmepeomurom
nosedeHusa, NpPennUCHIBAIOWLMM TOPMOMKEHME KaK OTBET HA BHELWHWE WAW BHYTPEHHWe HebnaronpuATHble
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baKTOpPbI. ITU TOPMOIKEHUE N SKOHOMMA PECYPCOB LUAT 33 LLIAFOM NOCTENEHHO M HE3aMETHO yXyALatoT paboTy
CMCTEM 3aLUNUTbI OPraHM3ma, YTO B KOHLLE KOHLLOB NMPWUBOAMT K CMepTM OT 6onesHen, XMWHMKOB, ronoga, u
UCTOLLEHUA. Hannume mMnekonuTaroWwmx ¢ npeHebpexrxmmbiM cTapeHnem U HBbICTPOro CTapeHMsa YenoBeka npu
nporepun NOKasbIBAET, YTO cmepeomun nosedeHus, 8bi3blearouuli cmapeHue 00807bHO 2UHOK, OH MOXKET
ycuameaTtbea u ocnabesaTtb. [103TOMY eCTb HaZexaa Ha padukansbHoe 3amedseHue CmapeHus Yenosekxa.

3. Pblbbl AeMOHCTPUPYIOT MoHbI0 cnekmp cmpameauli cmapeHusa: OT KAacCUYEeCKOro CTapeHusa vy
601bLlWMHCTBA PbI6 M NPeHebpPeKMMOro CTapeHusa Y HEKOTOPbLIX BUAOB A0 ObICTPOro 3anporpammmupoBaHHONO
CTapeHus y I0COCeBbIX M ApYyrux pblb. YCKOpeHHOe A0 HECKONBbKUX AHEN 3anporpaMMMPOBAHHOE HA YPOBHE
WHCTMHKTA CTapeHMe J10COCA MO MEXAaHU3MAM M MPOABAEHUAM O4YEHb CXOAHO C KNACCUYECKMM CTapeHNEM ApYTruX
YKMBOTHbIX U YE/I0BEKA U, TNIAHOE, 3TO YCKOPEHHOE CTAPEHNE MOXKHO MOJIHOCTbIO MAM YAaCTUYHO OTMEHUTD NyTEM
BBEAEHUA ONpeseneHHbIX BELLECTB.

4. 3eMHOBOAHbIE AEMOHCTPUPYIOT ABA YAMBUTENbHbIX GeHOMEHa: pereHepaumtio n metamopdosbl. Mpu
pereHepauMnm Ha MecTe paHbl AMddepeHUMPOBaAHHbIE KNETKM Mog, LeACTBMEM NPUPOLHbIX (AKTOPOB,
aHaNOrMYHbIX pakTopam AMaHAKKM, CTAHOBATCA CTBOJIOBbIMM, M OHWM CO34at0T YTPAYeHHbI opraH. MeTamopdos
NpPOXoAnT MNog, PYKOBOACTBOM M'MNOTA/IAMYCa, KOTOPbIN 3anyCKaeT Kackag, 3anporpamMMmMpPOBaAHHbIX Ha YPOBHE
WHCTUHKTa AeNCTBUIA, NPUBOAALLMX K MOBbILEHUIO YPOBHA TUPEOUAHbLIX TOPMOHOB — FNaBHbIX ABUraTenei
metamopdosa.

5. MopasutenbHble onbiTbl Malikna JleBMHA €  AArywWKamM  MNOKas3blBAlOT, YTO oOpeaHozeHes
MHO20KMemOoYHbIX npoxodum rnood ynpasaeHuUem 371eKmpuveckux NomeHyuanos, Haxoaawmxcs Ha membpaHax
KNETOK, M HanpaB/ieHHble M3MEHEHUS MOTEHLMAN0B MEHAIOT PasBUTUE OpPraHM3Ma U cnocobHbl NPUBECTU K
CO3aHM1IO 3aN1aHMPOBAHHOIO B SKCNEPUMEHTE opraHa (rnasa) B HECBOMCTBEHHOM eMy MecTe (Hanpumep, Ha
Hore ro/sioBacTuKa).

6. Y pentManii M NTUL, WMHCTMHKTbI Bce 6onee cywectBeHHO oboeawaromca npuobpemeHHosiMU
cmepeomunamu nosedeHus. MHorne nTuubl, 0COBEHHO B8paHO8ble U Morny2au, AEMOHCTPUPYIOT Haauune
3N1eMEHTOB MHTeNNeKTa. Ba)KHO, YTO B OT/IMYME OT MAEKONUTAKWMX Yy NTUL 33 UHMeEAAEeKmMyasbHble
crnocobHocmu omee4arom cKonsaeHusA HelipoHos8 Hudonanauyma, nMmetoero GyHKLMU, aHaNornyYHble GyHKLUAM
HOBOM KOpbl Y MaeKonuTarowmx. CneaoBaTtesibHO, KAOYEBYIO PO/b AN UHTENIEKTA UFPAeT He aHaTOMMYecKas
KOpa, a Hainyme BbICOKOOPraHNM30BaHHbIX HEMPOHHbIX Lenen.

7. Cpeau penTuanin n NTUL, UMEeKTCA BUAbI C O4EHb MeAJ/IEHHbBIM W aXKe rpeHebpexumbliMm cmapeHuem.
Tak, ckopocTb cTapeHuna 0,14 ana kpokogmnos, 0,04 ana yepenax v 0,005 gna ratrepun. Y NTuL, 4ONTOXKUTENAMMU
ABNAIOTCA NPeACTaBUTENIN  8PAHOBbLIX U  fony2aes, obnagatowme BbICOKUMU  MHTENNIEKTYaIbHbIMM
CMOCOBHOCTAMM, YTO, KOHEYHO, He C/y4YaliHo.

8. [llosedeHue Maekonumarwux oNnpeaensieTcs BPOXKAEHHbIMU MHCTUHKTAMK, NPUOBPETEHHBIMU B X048
06y4YeHMA N IMYHOTO OMbITa CTEPEOTUMAMM MOBEAEHUA N 31eMEHTaMMN UHTeeKTa. Hosellune uccnenoBaHma
MoKa3a/u, YTo BaXKHENLINE MHCTUHKTbI YyNPaBAAOTCA HEUPOHHbBIMM LLEHTPaMM MPOMEXKYTOUYHOr0 Mo3ra (4eHmpel
Abonsimecmea, 2Hesa, nevasu, omepauweHus, CHacmos, Nosa08020 8ae4YeHUS U 0p.).

9. BnonHe 060CHOBaHHbIMUK NPEACTABAAITCA 2unomessl 0 HAAUYUU yeHmpa Jlobsu, No3BoNALWEro
YKMBOTHOMY MHCTUHKTMBHO BbIOMpPaTb Hanbosiee NepcnekTMBHONO A/1A 3BOIOLMOHHON KOHKYPEHLMKN NOJI0BOrO
napTHepa, YTo NepeBoAUT MeAJIeHHbIN ecTecTBeHHbI 0T6op B ropasgo 6onee 6bICTPbIA M 3DDEKTUBHDIN
WCKYCCTBEHHbIW, U UeHmpa cmapeHus, KOTOpbIil B OTBET Ha HebaronpuATHble HapyLLleHWs B paboTe opraHMama
TOPMO3MUT KMU3HEHHbIE MPOLLECChl, YTO NPUBOAUT K ele 60/bMM HapylweHUaMm U obpasyeTca KOHTyp C
NoNI0XKMTENbHOM 06PaTHOM CBA3M, KOTOPbIN, B CYLLHOCTU, U NpeacTaBaseT coboi ctapeHue. Mpu 3TomM Hanmume
MJ/IEKOMUTAIOLLMX C CU/IbHO 3aMeI/IEHHbIM U laXKe NpeHebperKMMbIM CTapeHUEM, a TaKXKe YCKOPEHHOEe CTapeHne
npu nporepun AAen CBUAETENLCTBYIOT O 2UBKOCMU «po2pamMmbl» CMApeHus W AalT Hagexay Ha eé
OCTaHOBKY.
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LNPPOBbIE KOMNETEHLMN UHHKEHEPA HEOTAHUKA

AHHOTauuA
B ctatbe paccmaTtpuBatotcs UMPOBbIE KOMMNETEHUMM WMHXKeHepa-HedTAHMKA KaK KatoueBon daKtop
noBblweHMA 3GPEKTUBHOCTU MPOEKTUPOBAHUA, A00bIMM M yrNpaBAeHUA TEXHOJIOTMYECKMMU Mpoueccamn B
HedTerazoBoi 0TPACAN B yCNOBUAX LMPPOBOM TpaHCHOPMaL MK,
Kntouesble cnosa:
uMdppoBble KOMMNETEHUUN, UHKEHEP-HEDPTAHUK, HedTerazoBas oTpac/ib, undposas TpaHchopmauus,
NPOMbILL/IEHHAA aBTOMATU3aLUMA, aHANN3 JAHHbIX.

CoBpemeHHass HedTerasoBas OTpac/ib HaxoAWUTCA B COCTOAHWM  NYOOKOM  TEXHOOrM4YecKom
TpaHchopmauumn, obycnoBneHHON UMbpoBM3aLMeElN NPOU3BOACTBEHHbIX MPOLLECCOB, YC/NOXHEHUEM Fe0/10r0-
TEXHUYECKUX YCN0BUIA A00blun yrneBoAoposoB M PoCcTOM TpeboBaHMN K 3PPEeKTUBHOCTU M He30MacHOCTU.
Mepexon K UHTeNeKTyalbHbIM MECTOPOXKAEHUAM, aBTOMATU3MPOBAHHbIM CUCTEMAM YNPaBieHUs U LMPOBbIM
nnatdopmam aHanM3a AaHHbIX PAAMKAIBHO WM3MEHAET COAEP!KaHUE WHMKEHEePHOW AeAaTenbHOCTU. B 3Tux
ycnoBuax npodeccnoHasibHad KOMMNETEHTHOCTb MHKeHepa-HedTAHMKA BCE B BOMblIEN CTeNeHM onpeaenseTcs
He TONbKO (YHAAMEHTANbHLIMU WMHMKEHEPHbIMWU 3HAHUAMMU, HO M YPOBHEM CHOPMUPOBAHHOCTM LUPPOBbIX
KOMMNEeTEHLNNA.

LUndposble TEXHONOIMM CTAHOBATCA HEOTHEMJIEMOM YacTbl0 BCEX 3TANoOB JKM3HEHHOTO LMKAA
HedTerasoBbIX NPOEKTOB — OT re0/10ropasBeaKM U NPOEKTUPOBAHMA CKBAXKUH A0 A06bIYM, TPAHCMOPTUPOBKU U
nepepaboTKM yrnesogopoaoB. ITO MNPUMBOAUT K TpaHCchopmauum npodecCMOHANbHOW PO UHMKeHepa-
HedTAHMKA, KOTOPbIA U3 UCNOMHUTENs TEXHUYECKMX ONepaumit NOCTeNeHHO NpeBpalLaeTca B aHa/MTUKa U
onepaTopa CAOXHbIX LMbPOBbIX cucTeM. B 3Toi cBA3WM uccnesoBaHMe LMOPOBLIX KOMMETEHUNI UHKeHepa-
HedTAHMKa NpuMobpeTaeT 0cobyto aKTyasbHOCTb KaK C TOYKM 3pEHUs NOATOTOBKM KaApoB, Tak M C MO3ULUK
YCTOMYNBOro pa3BuTUA HedTerasoBom OTPaCaM.

Undposmsauma HedTerasoBoro KoMmrieKkca npeacrtaBnaser coboit CUCTEMHbIM Mpouecc BHeapeHus
MHOOPMAUMOHHDBIX TEXHOMOMMIA, HaNpPaBAEHHbIX Ha MOBbIWEHWE TOYHOCTU, CKOPOCTM M OBOCHOBAHHOCTU
WHXEHEePHbIX pelleHnin. McnonbsoBaHue LMOPOBLIX ABOMHMKOB MECTOPOMAEHWUA, aBTOMATM3UPOBAHHbIX
CUCTEM YMNPABNEHNA TEXHONOTMYECKMMM MPOLLECCAaMU, UHTENNIEKTYaNIbHbIX AATYMKOB U CUCTEM MOHUTOPUHIA
No3BO/IAET CYLECTBEHHO NOBbICUTb 3GPEKTUBHOCTb A06bIYN U CHU3UTL MPOM3BOACTBEHHbIE PUCKU. B pesynbTaTte
WHXeHepHana AeATe/IbHOCTb BCE Yallle onmpaeTca Ha 06paboTKy 601bLLINMX MacCMBOB AaHHbIX, MOAENNPOBaHUE U
NpPOrHo3MpoBaHue.

CoBpemeHHble LMppOBble pelleHns MNOo3BONAIT WHTErPUPOBaTb reonornyeckme, reopusmnyeckue,
TEXHONIOTUYECKME N SKOHOMMUYECKME AaHHble B eANHY0 MHPOPMALMOHHYIO cpeay. ITo MeHAeT TpeboBaHuA K
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npodeccnoHabHON NOAroTOBKE MHKeHepa-HedTAHMKA, KOTOPbI fonKeH 06/1a4aTb CNOCOBHOCTLIO paboTaTthb B
uMOpPOBbLIX 3KOCUCTEMAX, MHTEPNPETMPOBATL Pe3y/bTaTbl KOMMbIOTEPHOrO MOAENAMPOBAHMA M NPUHMMATb
peLleHnA Ha OCHOBE aHANIUTUYECKUX AaHHbIX. Takum o0bpasom, undposasa TpaHchopMauma OTPaCaM HANPAMYHO
dopmMmupyeT 3anpoc Ha HOBble KOMMNETEHTHOCTHbIE MOAENN UHKEHEPHbIX KaApOB.

UmndpoBble KOMNETEHLUN UHKEHEPa-HEPTAHUKA NPeACTaBAAT COBON COBOKYNHOCTb 3HAHWUIA, YMEHUI U
HaBbIKOB, obecneunBaloWmMx 3PPeKTUBHOE MCNOAb30BaHME UNPPOBLIX TEXHONOMMI B NpodeccMoHanbHOM
peatenbHocTU. OHM BKAOYALOT CNocoBHOCTb paboTaThb € Cneumaan3npoBaHHbIM NPOrpamMmMHbIM obecrneveHnem,
AHaNM3MpPOBaATb U WHTEPNPETUPOBATb AAHHbIE, B3aMMOLENCTBOBATb C AaBTOMATM3MPOBAHHbLIMM CUCTEMAMM
ynpasaeHWA 1 afanTMpPOBaTbCA K ObICTPO MEHAIOLLMMCS TEXHOIOTMYECKMM YCI0BUAM.

OcobeHHOCTbIO LMbPOBbIX KOMMETEHUNIN B HEGTEra30BOW OTPACAU ABAAETCA UX MEXANCUMNIMHAPHDINA
Xapaktep. NHxeHep-HePTAHUK AOMKEH NOHUMATb OCHOBbI MHGOPMALMOHHBIX TEXHONOMMIM, MaTeMaTUYECKOTO
MOJENMPOBAHUA WU aHaNM3a AAHHbIX, COXPaHAA MNpPM 3TOM rNyboKMe 3HaHMA B 061acTM reosiormu, bypeHus,
[00bI4N M IKCNYaTALMKN MECTOPOXKAEHWUN.

MepcneKTuBbI U BbI30BbI LUPPOBU3ALMU UHIKEHEPHOI AeATe/IbHOCTU

HecmoTps Ha oyeBMAHble MpeumyLliecTBa, uMdposusauma HedTerasoBol OTPacAW COMPOBOXKAAETCA
pAasom Bbi3oBOB. K HUM OTHOCATCA AedUUUT KBaAMPUUMPOBAHHBIX Kagpos, ob6nafatowmx HeobxoaumbiMu
UMOPOBbIMM KOMMETEHLMAMM, BbICOKAA CTOMMOCTb BHeApeHus UMOPOBbIX peleHuit u HeobxoaumocTb
obecneyeHns kKMbepbe3onacHOCTU NPOU3BOLCTBEHHbIX CUCTEM.

3aKnioueHune

UndpoBble KOMMNETEHUNN UHMKeHepa-HedTAHMKA ABNAIOTCA KaoveBbiM ¢akToOpom 3PPeKTUBHOCTM W
YCTOMYMBOCTU HedTerasoBoi OTPAC/IN B YCAOBUAX LMPPOBOM TpaHCHOPMaL MK,

CNuMCOK UCNONb30BaHHOI IUTEpaTypbl:

1. Schlumberger. Qilfield Review. Houston: Schlumberger, 2018-2023. ISSN 0923-1730.
2. Holden J., Davis T. Digital oilfield transformation. Journal of Petroleum Technology. 2017;69(6):34—41. DOI:
10.2118/0617-0034-JPT
3. Saputelli L., Nikolaou M. Real-time data analytics in oil and gas production. Computers & Chemical
Engineering. 2016;91:224-233. DOI: 10.1016/j.compchemeng.2016.05.005

© AHHaTaraHoBa 0., Yapblesa LL., AHHawoBa M., Yepkesosa C., 2026
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YOK 621.311.22
benornasos A.A.
marmnctpaHt Prboy BO «CamlTY»
r. Camapa, P®

3KO/IOTMYECKUI ®AKTOP KAK HOBbIA K/IACCUPUKALIMOHHBIA NPU3HAK TENIOBbIX
3NEKTPOCTAHLMI B YCNOBUAX IHEPTETUYECKOIO NEPEXOAA

AHHOTauuA
B paHHOM cTaTbe npoBeAeH aHa/n3 BMAOB TEMMOBbIX 3/MEKTPUYECKMX CTaHUMA M 06OCHOBaHMUe
HeobxoAMMOCTM BblAeNeHUA AONO/IHUTE/IbHOTO NoATMNa B Knaccudukaumm TIC.
Kntouesble cnosa:
TensoBble 3/1eKTPMUYECKUE CTAaHLUMWN, SKONOTMYHOCTb, MPOMbILLAEHHOCTb, SHEPreTMKa,
TOM/INBO, NPUPOAHbLIN ras, MasyT

T3C uvrpatoT Ba)KHEMLUYIO M KAOYEBYIO POSib B KM3HM 06LLECTBa, T.K. HenocpeactBeHHo TIC paer
3NEeKTPUYECKYID M TEMNOBYIO 3HEPruio, KoTopas Heobxoamma p[ns NOBCEAHEBHOM KW3HW Nloaer U gns
noaAep’KaHns NPom3BOACTBEHHbIX MPOLLECCOB NH060ro NpeanpuaTms.

B coBpemeHHOM aHepreTuke Habatogaetca nepexoq K 6onee apHeKTUBHbLIM M 3KO/TOTMYHbIM Napora3oBbiM
M ra3oTypbMHHbIM yCTaHOBKaM, paboTatowmx Ha NPUMPOAHOM rase, OHM BbITECHAIOT yCTapeBLUMe YrosibHble
KOHZEHCaLMOHHbIE 3N1EKTPOCTAHLMU. TENNOINEKTPOLLEHTPAIN OCTAOTCA KpPaiHe BaXKHbIMM 418 FOPOLOB, TaK KakK
obecneunBaloT BbICOKYO 3pPEKTUBHOCTb NCMO/Ib30BAHMA TOM/NBA.

B cBA3SWM C pacTywen TeHOeHLMel Ha 3KONOMMYHOCTb npegnpuAatuiA  TpebyeTcs BblaeneHue
AOMNOIHUTENIbHOTO NPU3HAKa B KNAcCUBUKALMKM TEMNOBBIX 3NEKTPOCTAHLMIA, KOTOPbIN byaeT noapasgenats TIC
Mo YPOBHIO 3arpA3HEHMA OKpYKatloLLel cpebl, HO HU OAHMM aBTOPOM Hay4HbIX NyOAMKaumMin AaHHaAA Tema He
paccMaTpuBanach, Kak 0ObeKT AN1A U3YYEHUS.

B cBs3u ¢ rnobanmsaumelt cHUXeHUA BbIGPOCOB B aTMOCdhepy B PasnyHbIX chepax NPOMbILLIEHHOCTH
HeobXxoAMMO aKTyaIM3npPoBaTb TUMOBYHO KNaccUdUKaLMIO TEMNOBbIX 3/IEKTPUYECKMX CTaHUMI (cM.Tabn.1).

Tabanya 1
Tunosas KﬂaCCMd)MKaLI,Mﬂ TENNOBbIX 9NEKTPUYHECKUX CTaHLI,Mﬁ
Mpu3HakK Knaccupukaumm OCHOBHbI€e TUbI KnioueBas xapakrepucrmka
Mo BuAay ucnonbsyemoro | YronbHbie TIC BbICOKas MOLLHOCTb, NOBbILLEHHbIE BbIOPOCHI
TonauMeBa lasoBble TIC Yucrtoe cropaHue, BbICOKas apPeKTMBHOCTb
MasyTHble T3C Pe3epBHOe TONAMBO, AOpOrocrosLiee
BbuotonaunsHbie TIC IKONOTrMYHOCTb, HNU3Kaa MOLWHOCTb
MycopocKuraTesibHble CTaHL MK Mpoun3BoACTBO SHEPIUN U YTUAM3ALLMA OTXOA08B
Mo Ha3HauyeHUto KoHpeHcauuoHHble 3NeKTpocTaHuuun | Mpon3BoaAT TONbKO SNEKTPUYECKYHO SHEPTUIO
(K3C)
TennoanekTpoueHTpanu (TILL) Mpoun3BoaAT U 3NEKTPUYECTBO, U TEMNO ANA CUCTEM
OTOMN/IEHWNA U ropsaYero BOA0CHabXKeHns
KoreHepaLMOHHbIE YCTaHOBKM MNosblwatoT 3¢ deKTUBHOCTD, BblpabaTbiBan
0ZlHOBPEMEHHO HECKO/IbKO BUA,0B SHEPrum
Mukosble T3C Mcnonb3yoTca ANA NOKPbLITUA KPaTKOBPEMEHHbIX
nnKkos notpebaeHuns
Mo npuHumMny pabotbi MapoTypburHHbIE CTaHL MK Knaccuuyeckme TIC, paboTatowme Ha NapoBbIX LUKAAX
Fa30TypbuHHbIe cTaHuum (ITIC). Mcnonb3ytoT razosble TypbMHbI 683 NPOMEKYTOUHOTO
napa
Maporasosble ycTaHoBKuM (MIY) KombuHMpoBaHHble  CcTaHuuW, obecneynBatowme
KN4 ao 60%

CywecTsytowasn Knaccudmrauma TIC yctapena, NOTOMY YTO B HEM OTCYTCTBYET HEMAJ/IOBAXKHbIV NPU3HAK,
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TaKoOW KaK 3K0JIOFMYHOCTb.

JKONOMMYHOCTb TEMIOBOW 3N1EKTPOCTaHUMMU B NepBylo odvepedb onpefenserca TUNOM MUCMOJib3yemoro
TONANBA, TaK Kak MMEHHO 3TOT GpaKTop OKasblBaeT Hanbosee 3HaYMMOE BAUAHME HA YPOBEHb BO3AENCTBUA Ha
OKpY»KaloLlyto cpeay.

Mpeanaraetca pPacCMOTPETb MPU3HAK KaacCUpUKaLMM — 3SKONOTMUYHOCTb TEM/OBbIX 3NEKTPUUYECKUX
CTaHUMM MO BUAY UCNoAb3yeMoro Tonamea (cm.1abn.2).

Tabnnuya 2
Knaccnoumkauma TIC no 3KONOrMYHOCTM B 3aBUCUMOCTU OT BUAA MUCMONb3YeMOro TonaMBea
Knacc akonornyHoctu Bua Tonausa Npeumywectsa dKonoruyeckue npobaembl
1 Bbli6poCHI
Haunbonee akonormuHbie MpupoaHbIli ras MuHMManbHble BbIbpockl TBepablx | OcHoBHOWM Bbibpoc — CO,
YyacTu, (30/1bl) U CEPHUCTBIX (napHuKOBbIN ras).
coegunHeHui (SO,). ® Puck yteuek meTaHa (CHg4) npum
® Ha ~40-60% meHbLUe BbIbpoCOB [06blYe N TPaHCNOPTUPOBKE
CO; Ha eguHMLY SHEPTUU, YeM Y (cMNbHBIM NapHUKOBbI ras).
yras.

® Hu3kmMe BbIGPOCHI OKCUAO0B a30Ta
(NO,) npv coBpeMeHHbIX ropesiKax.

CpeAaHAA 5KONOrMYHOCTb Masyt MeHbLLe 301bl U TBEPAbIX YacTUL, Bbicokue Bbibpockl SO, (Npu
Mo CPaBHEHWUIO C yriem. BbICOKOM coAepKaHuu cepbl B
e Jlerye oumwatb AbIMOBbIE ra3bl Tonnuee).
0T SO, YeM Ha Yro/ibHbIX CTaHUMAX. | ® 3HauMTenbHble BbIOpocbl NOy U
CO..
® Puck pasnuBos npu
TPaHCNOPTUPOBKE.
HavmeHee skonornuyHole Yronb [eweBn3Ha 1 4OCTYyNHOCTb MakcumanbHble Bbibpockl CO; Ha
(KameHHbIN,bypbIli) | 6OoNbLMX 3aNacos. eAUHULY NPOU3BEAEHHOW SHEPTUN.

* Bonblune o6beMbl 30/1bl U LWNAKA,
TpebytoLme yTuan3aumnm.

* Bbicokue BbIbpocbl SO, (MpuyrHa
KUCNOTHbIX A0 aen).

* BbicoKkue Bblbpocbl NOy, TAXKenbix
MEeTaNNoB (pTyTb, CBMHEL,), NeTy4ein

30/1bl.
CneumanbHble/anbTepHaTUBHble | Bromacca YcnoBHO-HeNTpanbHbIM BbIGpOC Mpu cxuraHnm moryt
BUAbI (BpeBecHble CO, (yrnepoa, NOrnoLWEeHHbIV Npu obpasosbiBaTbca NO,, feTyyan
nenneTbl,  lWena, | pocTe pacTeHuit). 30/1a, Caxa.
oTXOAbl CefbCKoro | ¢ BosobHoBAAemoCTb pecypca. ® PuUCK BbIbpOCa BpeaHbIX BELLECTB
xo3aicTBa) MPU CUFaHUU OTXOA0B C
npumecamu.

* Bonpocbl yCTOMYMBOCTH NECHOTO
XO03AWCTBA U IOTUCTUKM.

OpHaKo, Ba*KHO NOMHWUTb, YTO 3KONIOTMYHOCTbL ONPeaeNAETCA He TO/IbKO TONJIMBOM, HO M TEXHONOTUEN ero
CUMaHUA U OYUCTKM.

Ycrtapeslwasa yronbHaa TIC 6e3 OYMCTHbIX COOPYXKEHWI 3KONOTMYECKM OMnacHee, YeM COBPeMeHHas
yronbHasa T3C ¢ nosHbIM Habopom ¢unbTpoB. OAHAKO Aaxe CaMas COBPEMEHHAs YrosibHas cTaHuuA byaer
npourpbiBatbh No Bbibpocam CO, M obuwemy BO3LENCTBMIO HA OKPYXKAIOLLYIO cpeny CTaHAAPTHOM ras’oBoi
CTaHuMK, He rosopA yxe o MY,

Takum obpasom, NpPoBeAEeHHbI aHa/M3 MO3BONSET KOHCTAaTMPOBaTb, YTO 3KOJIOTMYHOCTb TEMAO0BbIX
SNEKTPUYECKUX CTaHLUMIA ABAAETCA KOMMAEKCHOW npobaemoi, onpeaeniemon B3aUMOBAMAHMEM ABYX
KNtoYeBbIX GaKTOPOB: BUAA MCMONb3YEMOTO TOMAMBA U YPOBHA NPUMEHAEMbIX TEXHONOTMIN ero NpeobpasoBaHus
M OUYUCTKM.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. KyauHos A.A. Tennosble 3/ieKTpuyeckme ctaHumn. Cxemol n obopyaosaHue: ydebHoe nocobue / A.A. KyanHos
— MockBa: MHOPA-M, 2024. — 325 c.
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2. KyamHos A.A. TopeHue opraHuyeckoro Tonamea: yuyebHoe nocobue / A.A. KyauHos — Mockea: MUHOPA-M,
2024.-325c.
3. KanumynnuHa O.4., Fadypos A.M. BansiHMe TennoBbiX 3NEKTPUUYECKUX CTAaHLMN Ha OKPYrKaloWyH cpeay.
//VHHOBaLMOHHanA HayKa. - 2016. - Ne 3-3. — C. 91-93.
4. KanumynnuHa A.4., Tadypos A.M. lNoTpebHOCTM B BOAOCHAOKEHUM M BOAOOTBEAEHUM HA TEMIOBbIX
3NEeKTPUYECKUX cTaHumax. // MHHoBauMoOHHan HayKa. - 2016. - Ne 3-3. — C. 98-100.

© benornasos A4.4., 2026

YAK 62
BbepaunHasapos C., CTyaeHT,
Menses M., cTygeHrT,
MammepoBa A., CTYAEHT,
Kyp6aHoBa C., cTyaeHT,
HayuHbii pyKoBoguTtenb: batbipos M., npenozasatesb,
MexkayHapoaHbIN yHUBepcuTeT HedTH 1 raza umeHmn Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

FTEOXMMMUYECKUE OPEO/Ibl MECTOPOXAEHUIA CTPATETMYECKOIO CbIPbA

AHHOTauuA
B cTaTbe paccmaTpuBaloOTCA TEOPETUYECKUE U MPUKNAAHbIE acNeKTbl U3YYeHUA TeOXMMUYECKMX OPEeO0sIOB
MECTOPOXAEHNI CTPaTerMyeckoro MMHepasbHOro cbipbs (UTUA, KoBanbTa, pPeAKO3EME/bHbIX 3/IEMEHTOB,
TaHTana u HMobus).
Kniouesble cnosa:
reoxMmms, CTpaTermyeckoe cbipbe, NEPBUYHbBIE OPEOJIbl, SN1EMEHTbI-MHANKATOPbI, NTUIA,
peaKo3emesbHble 3/1EMEHTbI, FEOXMMUUYECKUIA MOUCK, MOUCKOBbIE NPU3HAKM.

Pa3BuTME «3€1EHON» SHEPreTUKU, MUKPOSEKTPOHUKM U a3POKOCMMYECKON OTPaC/IN PE3KO MOBbICUIO
CNPOC Ha cTpaTernyeckme metannbl. BONbLWMHCTBO NErKOOTKPLIBAEMbIX MECTOPOXNKAEHMMN, BbIXOAALLMX HA
[OHEBHYIO MOBEPXHOCTb, Y)Ke 0bOHapy:KeHbl. CoBpemMeHHas reoxmmma GOKyCUpyeTcAa Ha MOMCKE «KCAEMbIXy
(CKpbITbIX) py4HbIX Ten, yto TpebyeT rnyboKOro MOHMMaHMA MeXaHU3MOB GOPMUPOBAHUA FEOXMMUYECKUX
OpPe0/10B — 30H MOBbILWEHHbIX KOHUEHTPALUUIA XMMUYECKMX SN1EMEHTOB, OKPYKatoLWMX pyaHoe Teno.

MpeactaBbTe cebe, UTO NoA 3emelt HaxoanTcA boratoe MecTopoXKaeHMe, CKaXKem, meam Uam 3o10T1a. 3To
MECTOPOXKAEHME HE NPOCTO JIeXKUT Tam, M30/1MpoBaHHOe OT Bcero. OHO B3aMMOLENCTBYET C OKpPYrKatoLien
cpepoit. Boabl, NpocaynBatoLMecs CKBO3b FOpPHble NOPOAbl, BbilWENauyMBaloT U3 pyabl MesibYaiiune YacTuubl
METaNN0B. ITU YacTMUbl 3aTEM MUTPUPYIOT BBEPX, B CTOPOHbI, PACNPOCTPAHAACL B MOYBaX, rPyHTax, BOAAX,
pPacTUTENbHOCTK, a UHOT4a Aaxe B aTmocdepe.

BoT 31O paccesaHMe 3/1eMEHTOB-UHAMKATOPOB BOKPYr MECTOPOXKAEHUA M Ha3bIBAETCA FEOXMMMUYECKUM
opeonom. ITo CBoero poaa "oTnevyaTok nanbLa" MecTopoXaeHUA Ha NOBEPXHOCTU UM B NPUMNOBEPXHOCTHbLIX
cnoax 3emnu.

eoxmMmMYeCcKMe 0peonbl Pa3aenatoTca Ha ABe OCHOBHbIE KaTeropuu:

- NepBuYHbIE Opeonbl: POPMUPYIOTCA OAHOBPEMEHHO C PYAHbIM TENOM B MPOLECcCce MarmaTUYecKuXx,
METACOMATMYECKUX WKW TMAPOTEPMabHbIX NpoueccoB. [na cTpaTernyeckoro cCbipbsa (Hanpumep, AUTUEBbLIX
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NermaTUTOB) XapaKTEPHbI LIMPOKUE 30Hbl KA/JMEBOrO U IMTMEBOTO METACOMATO3a BO BMELLAOLWMX NOPOAaAX,
3HAYUTENIbHO NPEBbILIAIOLWME PAa3MeEPbl CAMUX PYLHbIX KU

- BTOpu4YHble opeonbl: BO3HWMKAOT B pe3y/nbTaTe paspyLUeHWs MEeCTOPOXKAEHMUI B 30HEe rMnepreHesa
(okucneHune, BbiBeTpMBaHWE). OHM AenATcA Ha MexaHudyeckne (06SIOMKM pyabl B NOYBE), CO/EBblE
(pacTBOpeHHbIE popMbl B NOA3EMHbIX BOAAX) U ra3osble.

[Ona  Kaxporo TuMa CblpbA  BbIGENAOTCA  crneunduyeckne accoumaumm  3/1eMeHTOB-CNYTHUKOB
(MHAMKATOPOB), KOTOPbLIE MUTPUPYIOT AA/bLUE, YEM OCHOBHbIE PYyAHbIE KOMMOHEHTbI:

1. Ansa nutuesbix mectopoxkaeHuin: “Li, Rb, Cs, Be, B”.

2. Ona peakosemenbHbix metannos (P33): “La, Ce, Nd, Y”, a Takxke aHomanmun dropa (SFS) n docdopa
(SPS).

3. AnAa TaHTano-HmMobatos.: “Ta, Nb, Sn, W”.

Mcnonb3oBaHWe OTHOLWEHUA 3nemeHToB (Hanpumep, “Mg/Li” nan “Nb/Ta”) uvacto ssnaetca 6onee
HaZeXHbIM MOUCKOBbIM MPU3HAKOM, 4YeM abCo/tOTHble 3HAYeHMUA KOHLEHTpauWii, TaK KakK nossosseT
HUBE/IMPOBATb BANAHUE HEOAHOPOAHOCTU BMELLLAIOLLMX NOPOa,.

3¢ddeKTUBHOCTb MOMCKA CTPATENMYECKOIO Cbipbs cerogHsa obecneumBaeTca AByma GakTopamu:

- MatemaTtnyeckoe mogennposaHue: Mcnonb3oBaHMe METOL0B MHOTOMEPHOW CTaTUCTUKM U MALLMHHOIO
obyyeHua ANA pasfeneHus «reoXMmuyYeckoro GoHa» n «cnaboBbiparkeHHbIX aHomanuiny». TMC-TexHonormm
No3BOAAIT CTPOUTb 3D-MOAENM OPEOOB, BU3YaZIM3NPYA BEKTOP ABUNKEHUA PYLOHOCHbIX GAHOMAOB.

MN3yyeHne reoxMMMUYECKUX OpeosIoB ocTaeTcs ¢yHAAMEHTOM MOWMCKOBOM reosiorn. B oTHoweHun
CTPaTernyeckoro CbipbA K/AKOYEBLIM HaMpaB/ieHUMEM SBAAETCA Mepexom, OT NMOMCKa TOYEYHbIX aHOMaAUM K
KOMMJIEKCHOMY aHa/In3y reoXMmMYeckux cuctem. MoHMMaHMe 30HaNbHOCTU OpPeonsiIoB (M3MEHEHUA COCTaBa OT
LEeHTpa K nepudepnmn) No3BoNseT He TOSIbKO 0BHAPYKUTb MECTOPOXKAEHWNE, HO U OLLEHUTb YPOBEHb 3PO3MOHHOTO
cpesa, YTo onpenenseT SKOHOMMUYECKYIO LeiecoobpasHOCTb gasibHeNlWwel pa3Beakm.

CNMCOK UCNONb30BAHHOI INTEpaTypbl:

1. AneKkceeHko, B.A. Feoxumua cTpaternmyeckmx metannos / B.A. AnekceeHko, A. B. AnekceeHko. — Mocksa:
Uspatenbcteo «Jfloroc», 2014. — 230 c.
2. TpuropsH, C.B. Teoxnmmuyeckne metToapbl MOUCKOB MECTOPOKAEHUI None3HbIX nckonaembix / C. B. FpuropsH.
— Mocksa: U3gaTtenbctBo «Hegpa», 1982. — 328 c.

© bepaguHasapos C., Menses M., Mammegosa A., KypbaHosa C., 2026

YAK 62
Mammepos I'., npenogasaresnb,
OBe3mbIpafoB A., CTYAEHT,
Xanmammepos H., ctyaeHT,
Beiincos b., cTyaeHT,
HayuHbIit pykoBoguTtenb: Canapos b., npenogasatess,
MeayHapoaHbIN yHUBepcUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Auwixabag, TypKMeHUCTaH

BYPEHUE CKBAXHWH C BONIbLLUIMM OTXOA40M OT BEPTUKAJIN (ERD)

AHHOTauuA
B ctaTbe paccmaTtpuBaloTcsi 0COHGEHHOCTM MPOEKTUPOBAHUS W CTPOUTENbCTBA CKBAaXKMH C 60bLIMM
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oTxogom oT BepTuMKanu (Extended Reach Drilling — ERD). ABTOp aHanM3MpyeT KAlouyeBble TexXHUYeckue
npo6sieMbl, TaKMe Kak ynpaB/ieHne KpyTAWwMM MOMEHTOM U CUIaMK CONPOTUBNEHMSA, OYMUCTKA CTBOJIA CKBAXKMHbI
W noafepxaHue ero ycrtoiumsocTU. B paboTe npenctaBneH 0630p COBPEMEHHbLIX TEXHONOMMIA, BKAOYAA
poTOpHbIe ynpasasemble cuctembl (PYC), cneumnannsmposaHHble 6ypoBble pacTBOPbI U CUCTEMbI MOHUTOPUHTA B
peanbHOM BpeMeHM, KOTOopble MO3BOAAIOT AOCTUIATb YAa/IEHHbIX Y4aCTKOB NPOAYKTUBHOIO nJacTa ¢ 6eperosbix
WM MOPCKUX NAOLWAAO0K.
Kniouesble cnosa:
ERD-bypeHue, 60/1bLION OTX0A, OT BEPTUKA/IU, POTOPHbIE ynpasasemble cuctembl (PYC), oumcTka cTBONa,
KPYTAWMIA MOMEHT, KOSODULMEHT CNOKHOCTU CKBAXKUHbI (DDI), HAKNOHHO-HanpaBAeHHOe bypeHue.

TexHonormm bypeHuns c 601bWIMM OTX0A0M OT BepTuKanu (ERD) nonyunam wnpoKoe pacnpocTpaHeHue B
nocnegHue [ecATUAETUA, 4TO 0OYCN0BAEHO HEOOXOAMMOCTbIO OCBOEHMA YAANEHHbBIX WU TPYAHOAOCTYMHbIX
MEeCTOPOXAEHWUIN, 0COOEHHO Ha Wenbde.

TexHonormsa bypeHus CKBaKMH € 6osblIMM OTX0A4O0M OT BepTukanu (ERD) sBnsetcsa oaHOM U3 cambix
C/NIOXKHbIX M BbICOKOTEXHO/IOTMYHbIX 061acTei B coBpemeHHON HedTerazonobbive. NMog tepmnHom ERD 06bluHO
NMOHUMAIOTCS CKBAXXMHbI, Y KOTOPbIX OTHOLIEHWE OTXOAa OT BEPTUKA/IM K UCTUHHOM BEPTUKANbHOMU rnybuHe
(AHD/TVD) cocrasnset 2:1 n 6onee. [JaHHaa TeXHO/OrMA MO3BOJIAET pa3pabaTbiBaTb MECTOPOMKAEHUA MOA,
BOAOEMaMM, 3aNOBeAHbIMWU 30HAMWU UAU B CAOXHbIX FE0/IOTMYECKUX YCNOBUAX, UCKAKOYAA CTPOUTENbCTBO
[0POroCTOALLMX MOPCKMX NAATPOPM UM AOMNOAHUTENBHBIX KYCTOBbIX MIOLLAAO0K.

CtpountenbctBo ERD-CKBAXKMH CONPAMKEHO C PASOM KPUTUYECKUX OFPaHUYEHMNIA:

- YnpaBneHue KpyTALWMM MOMEHTOM M cunamm TpeHus (Torque & Drag): C yBennyeHMem g/iMHbl CTBOAA
CUNbl TPEHWA MOTYT MPEBbLICUTb MPEAENbHYI0 HArpysky Ha OypoBYH YCTAaHOBKY WMAW Npefen MpPOYHOCTU
6ypUAbHOM KONOHHBI.

- OunCTKa CTBOJ1A CKBAXKMHbI: B HAKNOHHbIX y4aCcTKax Waam MMeeT TeHAEHLMI0 0CefaTb HAa HUXKHEN CTEHKe
CTBONA, 06pa3yA «LWAaMOBble NOAYLIKMNY, YTO BEAET K NPUXBAaTaM MHCTPYMEHTA.

- LenoctHocTb cTBOMA CKBa*KMHbI: [AUTeNbHOE HaxOXKAeHWe OTKPLITOro CTBOJIA MOg BO3AENCTBMEM
6ypoBOro pacTsopa B yCNIOBUAX BbICOKOIO AaBneHua TpebyeT npeLmsnoHHoro nogbopa naoTHOCTU pacTBopa Ana
NCKNIOYEHNA 06BaN0B AN NOTNOLWEHUNA.

Ona ycnewHown peannsaumm npoektos ERD npumeHAETCA KOMNNEKC MHHOBALMOHHbIX MHCTPYMEHTOB:

1) poTopHble ynpasnsemble cuctembl (PYC): 03BONAIOT OCYLWECTBAATbL HEMpepbiBHOE BpalyeHue
KOJIOHHbI NPU KOPPEKTUPOBKE TPAEKTOPWUMU, UYTO 3HAUYUTENbHO CHUMKAET CUJbl TPEHUA WU yay4yllaeT OYUCTKY
cTBOAA.

2) BblCOKOMpOU3BOAUTENbHbIE OYypoBble pacTBOpbl: WMcnosb3oBaHMe pPAcTBOPOB Ha WHBEPTHO-
SMY/IbCMOHHON OCHOBE C HU3KUM KO3OOULMEHTOM TPEHUA U ONTUMWM3UPOBAHHLIMKU PEONOTUYECKUMM
cBoiictBamm Ana 3¢ PeKTUBHOro BbIHOCA LWAama.

3) kapoTax B npouecce bypeHua (LWD): MpenoctaBnseT reonornyeckme gaHHble B peasibHOM BPEMEHMU,
Nno3BO/IAS YAEPKMBATb CTBOJ B Hanbosiee NPoAYyKTUBHOWM YacTu NaacTa (reoHasuraums).

HecmoTps Ha BbICOKYHO CTOMMOCTb CYTOYHOM apeHAbl obopyaoBaHua ana ERD, obuwasa sKoOHOMMKA
NMPOEeKTa YacTo OKasbiBaeTca b6onee BbirogHoh. OgHa cKBaxkMHA ERD mMoXKeT 3aMeHUTb COH6OMN CTPOUTENbCTBO
Lenoin MOPCKOM NNATGOPMbl UAM HECKONBKUX TPAAMLMOHHBIX CKBAXKMH, MUHUMMU3NPYS SKONOTMYECKUI yLepb
W KanuTasbHble 3aTPaTbl Ha UHPPACTPYKTYPY.

BypeHue c 60/bWIMM OTXOLOM OT BEPTUKAAM OCTAETCA BEPLUMHON MHMKEHEPHOW MbICIM B BypeHuu.
JanbHelwee pa3sutue TexHonormii ERD cBA3aHO ¢ aBTOMaTM3aumel npoueccoB bypeHUs M NpUMeHeHuem
HOBbIX CBEPXMPOYHbIX NEFKOBECHbIX MAaTEPUANOB N5 BYPUNbHBIX TPYD, UTO NO3BOAUT eLLe 6ONblUe OTOABUHYTb
rPAHMLLbI TEXHONOTMYECKN BO3MOXKHOIO 0TX0Aa.

CNUCOK UCNOb30BaHHOW AnTepaTypbl:

1. bangeHko, B.I'., THoeBbIx, A.H. HaknOHHO-HanpasneHHoe bypeHune: yuebHoe nocobune. — MockBa:
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N3patenbctBo «Hepgpa», 2021. — 368 c.
2. Bageuknin, 0. B. bypeHne HedTAHbIX U Fa30BbIX CKBAXKMH: y4ebHMK. — MoOCKBa: M34aTenbCcKnin LeHTp
«Akagemma», 2022. — 352 c.

© Mammegos I., OBeamblpagos A., Xanmammegos H., Beincos bB., 2026

YAK 62
Mammepos I., npenogasarenb,
Ataes ., cTygeHrT,
Asmammepos C., cCTyaeHT,
Toiinbies K., cTyzeHT,
HayuHbiii pyKoBoauTenb: XaaxKbieB A., npenosasaTtesb,
MeXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

TEXHO/10TUU 3AKAHYUBAHUA CKBAXKWUH ANA PASPABOTKU TPYAHOU3B/IEKAEMbIX 3AMNACOB

AHHOTauuA

Pa3paboTKa TpyaHOM3B/IEKaeMbIX 3aMacoB yrneBoAopoA0B ABAAETCA OAHUM U3 K/OUYEBbIX HanpaB/ieHUl
COBpeMeHHOM HedTerasoBoit oTpacam. Ocoboe 3HayeHMe B 3TOM Mpouecce MNPUOBpPeTaloT TEXHOI0rMu
3aKaHYMBAHMA CKBAXKMH, HanpaB/ieHHble Ha ONTUMM3ALMIO NPUTOKA M NOBbILEeHMEe 3PPEKTUBHOCTN J0ObIUN.

Kniouesble cnosa:
TPyAHOW3BIEKAEMbIE 3aMachl, 3aKaHYMBAHME CKBAXKMH, CTUMYNALMA NAAcTa, IMAPOopPaspbIB NAACTa,
KMCNOTHasA 06paboTKa, MHTENIEKTYasIbHblE CUCTEMbI 3aKaHYMBAHUA, MHOTOCTaguUIHbIN [P,
ropu3oHTaNbHble CKBaXKMHbI, HedpTerazosasa OTpacib, pa3paboTka MeCTOPOKAEHUN.

CoBpemeHHaa HedTerasoBasa NPOMbILLNEHHOCTb CTA/IKMBAETCA C HEOOXOAMMOCTbIO OCBOEHMA BCe Bonee
CNIOXKHbIX TFe0NOrMYECKUX OOBEKTOB. 3anacbl Yri1eBOAOPOAOB, PACMONOMKEHHbIE B HWU3KOMPOHULAEMBbIX
KONNIEKTOPax, aHOMa/IbHO BA3KOM HedTH, a TaKkKe B 30HaX C BbICOKMM MIACTOBbIM AaB/ieHUEM U TeMNepaTypoi,
OTHOCATCA K KaTeropuu TpygHouseiekaembix (TPU3). Ux paspaboTka TpebyeT MpUMEHEHMS KOMMIEKCHbIX
noaxon0B, BKAOYAIOWMX KAaK MeToAbl MHTEHCUMPUKALMKM A0ObluM Ha cTagum OypeHus U OCBOEHMA, TaK U
nepefoBble TEXHONOMMKN 3aKaHYMBAHUA CKBAXKUH.

3aKaHuYMBAHME CKBaXKMHbl — 3TO KOMMNAEKC paboT, BbINOJHAEMbIX MOCAe 3aBepleHua BypeHus,
HanpaB/IEHHbIX HA MOATOTOBKY CKBaXXMHbI K 3KCNyaTauun mn obecnedyeHune adpdeKTMBHOro M 6e3onacHoro
NpuUTOKa yrnesoaopoaos m3 nnacra. Ana TPU3 TpaguMuMOHHbIe MeToAbl 3aKaHYMBaHUA 4acTO OKa3blBalOTCA
HeadpPeKTUBHbIMK, 4YTO OOYyCNaBAMBAET HEOBXOAMMOCTb MPUMEHEHUA CMeumanm3nMpPoBaHHbIX TEXHOOTMIA.
Llenbto paHHOW cTaTbl fABAseTca 0630p W aHa/M3 COBPEMEHHbLIX TEXHO/IOTMIA 3aKAHYMBAHMA CKBAXKWH,
OpPUEHTUPOBAHHbIX Ha pPa3paboTKy TpyAHOM3BNEKaeMbIx 3anacos. Cpeaax.

1. MHoroctaAuniHbIN ruapasanyeckuii paspbis nnacra (MIPN) - gns HU3KONPOHULaeMbIx naactos MIPI
ABNAETCA «30/10TbIM CTaHAApPTOM». TexHo/s0rMa no3BOAAET CO034aBaTb PA3BETB/EHHYKD CeTb TpeluH B
ropusoHTabHOM CTBOJIE, 0becneumBan NPUTOK HEDTU K CKBAXKMHE.

CenekTMBHOE 3aKaH4YMBaHMeE: McNosib3oBaHWe MydT P, akTMBMpPYEMbIX WApaMu UAN PACTBOPUMbIMU
npobkamu.

- TexHonorua «Plug & Perf»: metos nocneposaTesbHOro NepdoOPUPOBAHUA U YCTAHOBKM MOCTOBBIX
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Npob6oK, obecneynBaroLLMN MaKCMMabHOE KoanyecTBo cTaamit (8o 50 u 6os1ee Ha O4HY CKBaXKUHY).

2. UHTenneKkTyanbHble cucTemMbl 3akaHunBaHuA (Smart Wells) - paspaboTtka TpM3 yacto conposoxaaercs
PUCKOM MpexaeBpeMeHHOro NpopbIiBa BOAbI UM ra3a. CUCTeMbl MHTEN/IEKTYa/IbHOTO 3aKaHYMBAHUA peLlatoT 3Ty
npobnemy 6e3 nogbema obopyaoBaHuA:

- YcTpoiictBa KoHTpoAnsa nputoka (ICD 1 AICD): aBTOHOMHbIE KianaHbl, KOTOpble BbipaBHUBAKOT Npodub
NPWUTOKA M OrPaHNYMBalOT MPOPbIB HeXeNaTeNbHbIX GAONA0B.

- OMCTaHUMOHHBIA MOHUTOPUHT: MCMONb30BaHME ONTOBONOKOHHbIX AAaTYMKOB A1 KOHTPOAS TEMMNEPATYPb!
W 0ABNEHUA B peXUME PeanbHOro BPEMEHM.

3. MHoro3aboiHble M MHOrOCTBOJIbHblE CKBAXKMHbI - YBEAWYEHWE MAOWAAM KOHTAaKTa C NAacTom —
Kputudecknn daktop ana TpU3. MpumeHeHue TexHonornit yposHa TAML 4 n 5 nossonser:

1. CokpaTnTb 3aTpaTbl Ha 0OYCTPOICTBO YCTbEB CKBAXKMH.

2. 9pPeKTMBHO ApeHMpPOBaTb TOHKME NNACTbI U IMH30BUAHbIE 3aNEXKM.

3. NoBbicUTb KO3ddULMEHT nssnedeHuns Hedptn (KUH) 3a cyeT cnoXKHOM TpaeKTopmm CTBOJIOB.

TexHONorMM 3aKkaH4uMBaHMA CKBaXWH ana TpU3 TpaHchOpMUpPYOTCA B CTOPOHY MAKCMManbHOWM
WHANBMAYANN3ALMM NOL KOHKPETHbIN naacT. UHTerpauma MIPI ¢ MHTenneKTyanbHbIMU CUCTEMAMWN KOHTPOAA
NMPWUTOKa MO3BOASET He TO/NIbKO BOBMEKATb B Pa3paboTKy paHee HeAOoCTyMHble Pecypcbl, HO U 3HAYUTENbHO
NOBbILATb 3IKOHOMUYECKYHO 3O PEKTUBHOCTb MPOEKTOB, COKPALL,AA ONepauMOHHbIe 3aTPaTbl HA MO34HUX CTAAUAX
3KcnyaTauum.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. bawwnpos, B.B., PabokoHb, C.A. TexHONOMMM 3aKaHYMBAHMA CKBaXKMH: ydyebHoe nocobue. — KpacHopgap:
U3pgatenbctBo «lMpocseweHune-HOr», 2021. - 284 c.
2. MuweHko, U. T. CkBarkKnHHaa gobbiva HedTU: ydyebHoe nocobue ana By3osB. — MockBa: M3gaTenbCcTBo
«Heppa», 2020. — 528 c.

© Mammepos I., Ataes I., A3mammepos C., Toinnbles K., 2026

YAK 004.946:02
Mepeposa M., npenogasaTens,
AtaprkaHoBa T., CTyAeHT,
Josnertcaxerosa 3., CTYAEHT,
Fenpues B., cTyaeHT,
TYpPKMEHCKMI rocy4apCTBEHHbIN UHCTUTYT KYAbTYypbl,
r. Alwxabaa, TypKMeHUCTaH

POJIb LLUDPOBbIX TEXHO/IOMM B BUBIMOTEKAX: 3O GEKTUBHDIN
Aoctyn K MUHOOPMALIUK C NTOMOLLIbIO VR U AR

AHHOTauuA
B cTatbe paccmaTtpuBaeTca posb LUMEPPOBbIX TEXHOIOMUI B TPaHcHOPMaLMM COBPEMEHHbBIX BUBANOTEK, C
0COObIM aKLEHTOM Ha WCMNOJ/Ib30BaHWE BUPTYaNbHOWM W OOMNOJIHEHHOM PeasbHOCTU KaK MHCTPYMEHTOB
nosbiweHuA 3¢pHEeKTUBHOCTU A0CTyNa K MHGOpMaL MK,
Kntouesble cnosa:
umdpoBble TEXHONOTMU, BUBNMOTEKU, BUPTYaNibHaA peanbHOCTb, AOMNONHEHHAA
peanbHocTb, VR, AR, foctyn K MHbopmaumu.
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CoBpemeHHble 6MBNMOTEKN MepexnBatoT 3Tan rnybokon TpaHchopmaumnm, obycNoBAEHHbIW aKTUBHbIM
BHeApeHneM UMPPOBbIX TEXHONOMMN N NSMEHEHNEM XapaKTepa MHGOPMALMOHHbIX NoTpebHocTel obLlecTsa. B
YCNOBUAX CTPEMUTENIBHOTO POCTa 06BEMOB AAHHbIX, PAa3BUTUA SIEKTPOHHbIX PECYPCOB M Nepexoaa K SKOHOMUKeE
3HaHMI BUBAMOTEKM NOCTENEHHO YTPAUMBAIOT CTATYC MCKAIOYMTENbHO XPaHUAWULL MEYaTHbIX M3LaHUA U
npeBpaLLaoTcA B MHOTOPYHKLUMOHAbHbIE MHGOPMALMOHHO-06pa3oBaTeNbHble LLEHTPbl. B 3TOM KOHTeKcTe
o0coboe 3HauYeHne NPMobpPeTaoT TEXHONOMMK BUPTYalbHOM U AONOJHEHHOM PEaNbHOCTU, KOTOPbIE OTKPbLIBAIOT
NPUHUMNNANBHO HOBblE BO3MOMXKHOCTU ANA OpraHm3aumnmn addekTMBHOro Aoctyna K MHGOpMauum, paclwmpeHms
dopm npeacTaBaeHUA 3HAHUIN U NOBbILEHUA BOBEYEHHOCTM NOJIb30BaTe el B b1MbMoTeYHoe NPOCTPaHCTBO.

Unoposmsauma 6MbanoTek BbICTynaeT 06bEKTUBHBIM OTBETOM Ha BbI30Bbl MHGOPMALMOHHOIO 06LLeCTBa,
roe CKOpoCTb MOJIyYeHMA 3HAHWUW, UX HArNALHOCTb U MHTEPAKTUBHOCTb CTAHOBATCA K/OYEBbIMM daKTOopamu
3¢ PeKTMBHOCTM 0OyYeHUA M HaydHON AeATeNbHOCTU. TpaguuMoHHble ¢opmbl PaboTbl ¢ MHPopmaLmeld,
OCHOBAHHbIE HA TEKCTOBbIX MCTOYHMKAX M CTATUYHbIX 3/IEKTPOHHbIX KaTanorax, yxe He Bceraa y4oBAeTBOPAOT
3anpocbl NoNb3oBaTeei, 0COBEHHO MOMIOAOrO NOKOIEHUS, OPUEHTMPOBAHHOIO Ha BU3YyasibHOE BOCMPUATUE U
MHTepaKTUBHble GopmaTbl. BUpTyasibHaA peasnbHOCTb NO3BONSAET CO343BaTb MOJHOCTLI0O UMMEPCUBHbIE Cpesbl, B
KOTOPbIX MO0Ab30BATE/lb MOMKET B3aMMOAENCTBOBATbL C WMHPOPMAUMOHHBIMW OOBEKTAaMW B TPEXMEPHOM
MPOCTPaAHCTBE, TOr4a KaK AOMOJIHEHHAA PeasibHOCTb WHTErpupyeT undpoBble 31eMeHTbl B GU3MYECKYIO
bunbnnoTeyHyo cpeay, pacwmnpas e€ ¢yHKUMOHA/IbHble BO3MOMKHOCTM 6e3 yTpaTbl CBA3M C peasibHbiM
NPOCTPaHCTBOM.

MpumeHeHune VR B 61ubanoTeyHom gene cnocobctsyeT popmMMUPOBaHMIO MPUHLNMMAIBHO HOBbIX MOAENelN
[ocTyna K uHbopmauun. BuptyanbHble YMTasbHble 3abl, LUPPOBbIE APXMBbI U MHTEPAKTMBHbLIE 3KCMO3ULUM
NMo3BO/AIOT NO/Ib30BATENIO HE MPOCTO NOJYYaTb TEKCTOBbIE AAHHbIE, HO W MOrPYKaTbCA B KOHTEKCT M3y4aeMoro
maTtepuana. Mictopuyeckne LOKYMEHTbI, PeAKMe PYKOMUCKU, apXMUTEKTYPHbIE MAaMATHUKM U Hay4yHble MOAenu
moryT 6bITb NpeactaBneHbl B Gopme TPEXMeEpPHbIX 0ObEKTOB, AOCTYMHbLIX ANA AETaNbHOTO M3yyYeHus. TaKow
nogxos 3HAYMTENbHO MOBLIWAET YPOBEHb YCBOEHUA WHPOPMALMKM, MOCKOSIbKY COYETAeT KOTHUTMBHOE
BOCMPUATME C BU3YaJsIbHbIM M MPOCTPAHCTBEHHbIM MbILWAEHWEM, YTO 0COBeHHO Ba*KHO B 06pa3oBaTe/ibHOMN U
nccnenoBaTeIbCKOM AeATeNbHOCTY.

JonosHeHHaa peanbHOCTb, B CBOK OYepesb, OPUEHTUPOBAHA Ha paclIMpPeHMEe BO3MOXKHOCTEN
TpagMLUMOHHOIro 6MbaMoTeyHOro npocTpaHcTBa. Mcnosnb3oBaHue AR-TEXHO/IOMMA MO3BONSET HaKAa4blBaTb
umdposble cnom MHPopMaLMn Ha PUNYECcKMe 0OBEKTbI, TAKME KaK KHUMKHbIE NOJIKM, KaTanorn AN BbICTaBOYHbIE
CTeHAabl. 3To obecneumsaeT 6osee ObICTPbIA U MHTYMTUBHO MOHATHbLIA MOWUCK Pecypcos, MepCoHann3aumio
MHGOPMALMOHHOIO 06CAYKUBAHUA M aganTaLmio 6MBAMOTEYHBIX CEPBUCOB NOA MHANBUAYAAbHbIE NOTPEOHOCTH
nono3oBatens. B pesynbTate 6ubAMOTEKA CTAaHOBUTCA AUMHAMWYHOW Cpeaol, CNocobHOM pearnposBaTb Ha
KOHTEKCT 3anpoca 1 YpoBeHb NOATOTOBKM YNTATENS, YTO NOBbIWaeT 06wyt 3PpPeKTUBHOCTb MHGOPMALMOHHOTO
B3aMMOAENCTBUA.

C HayyHOW TouYKM 3peHua BHeppeHne VR n AR B 6MBAMOTEKM cnocobCTBYET PasBUTMIO HOBbIX Gopm
MHOOPMAUMOHHON KOMMYHMKALMM M 3HAHUA KaK npouecca. MHTepakTMBHble LMOPOBbIE Cpeabl Pa3mblBatoT
rpaHULbl Mexay aBTOPOM, UCTOYHUKOM M Nosib3oBaTenem MHbopMauumn, Gopmupya yCnoBmA ANA aKTUBHOMO
yyacTMa uuTaTensa B MHTEPNpeTauum M OCMbICIEHWMM JaHHbIX. 3TO OCOOEHHO aKTya/ibHO B YC/0BMSAX
MEXAMCLUMNANHAPHBIX UCCAeAO0BaHUN, rae TpebyeTcs BM3yanmsaums CAOXKHbIX NPOLECCOB, MOAENMPOBAHNE
CUCTEM U aHAIN3 MHOTOMEPHbIX AaHHbIX.

BarKHbiM acnekTom andetca BamsaHMe VR M AR Ha couManbHylo U Ky/IbTYpHYIO MUCCUIO BMBAMOTEK.
Undposble TEXHONOTMM MNO3BOAAT PACWMPUTL AOCTYN K MHOOPMaLMUM A1A  Pas/IMYHbBIX  KaTeropui
nosb3oBaTesnieid, BKAOYAA NtOAEN C OFPaHUYEHHbIMW BO3MOXKHOCTAMM, YAANEHHbIX UcCaepoBaTene wu
npeactaBuTeNei pPermoHoB C HeAOCTaTOYHO Pa3BUTON  MHOPACTPYKTYPON. BupTyanbHble 3KCKypcuw,
WHTEepaKTUBHble 06pasoBaTesbHble MPOrpammbl U yAANEHHbIM AOCTYN K peakum ¢oHgam crnocobctytoT
OEeMOKpaTU3aLMM 3HAHUA U CHUXKEHUIO MHOOPMALMOHHOIO HepaBeHCTBA. TakMm obpasom, 6ubanoTtekn
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COXPaHAIOT CBOIO 06LLEeCTBEHHYHO 3HAUYMMOCTb, 3AANTUPYACH K HOBBIM YCAOBUAM LIUOPOBOI SMOXM.
Cnu1CcOK UCNONb30BaHHOM IUTepaTypbl:
1. Milgram P., Kishino F. A taxonomy of mixed reality visual displays // IEICE Transactions on Information and
Systems. 1994. Vol. E77-D, No. 12. P. 1321-1329.
2. Azuma R. A survey of augmented reality // Presence: Teleoperators and Virtual Environments. 1997. Vol. 6,
No. 4. P. 355—-385.
© MepegoBa M., AtagaHosa T., JoBneTtcaxeTosa 3., lenaues B., 2026

YAK 62
MyxammeTopasos C., CTyaeHT,
Opasrengues 3., CTY4EHT,
Mypnwues b., cTygeHT,
Ceittanes M., cTyaeHT,
HayuHbit pykoBoguTenb: Hypavbies b., npenogasatess,
MexkayHapoaHbIN yHUBepcuTeT HedTH 1 raza umeHmn Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

OUEHKA NPUTOAHOCTU TNYBOKUX BOOAOHOCHbIX TOPU3SOHTOB
OnAa JONrOBPEMEHHOIO XPAHEHUA YINIEKUCIOTO FTA3A

AHHOTauuA
B cTaTbe paccmaTpuMBaloOTCA MAPOreosIorMYeckMe N reoXMMmMYeckne acnekTbl MCNOAb30BaHUA T1yBOKMX
COJ/IEHOCHbIX BOAOHOCHbIX FOPU30OHTOB B KQYeCTBe pe3epByapos A4/ 3aXOPOHEHUA aHTPOMNOreHHOro Yr/1ieKUcaoro
rasa (CO2).
Kntouesble cnosa:
rmgporeonorus, ceksectpauua yrnepoga, CO2, rnybokne BogoHOCHbIE TOPMU30OHTbI, COJIEHOCHbIE MACTbI,
dnongoynop, akonormyeckas 6e3onacHoCTb.

B ycnosuax rnobanbHOro CTpemieHua K AeKapboHU3auum TEXHONOMMKU YNaBAMBAHUA N 3aXOPOHEHUA
yrnepoaa (CCS) cTaHoBATCA HEOBXOAMMbIM UHCTPYMEHTOM CHUMEHWA KOHLIEHTPaLUUM NapHMKOBbLIX rasoB B
atmocdepe. MMyboKne coseHOCHble BOAOHOCHbIE TOPU3OHTbI 061a4at0T HaMbOoNbLLIMM MOTEHLMANOM EMKOCTU
cpeam Bcex reonornyecknx popmaumin (MpeBocxoasn UCTOLWEHHbIE MecTOPoXKAeHMA HedTU 1 rasa), uto genaet
UX NPUOPUTETHLIMU 0BbEKTAMM A8 A0ATOCPOHHOMN cekBecTpaumn CO2.

Ona obecneyeHna 6esonacHocTU M 3PPEKTUBHOCTM 3aXOPOHEHUA BOLOHOCHbLIA TOPU3OHT OO0/IKEH
COOTBETCTBOBATb PAAY KECTKUX TpeboBaHuUA:

- FnybuHa 3aneraHna: OnTumanbHo cebille 800 meTpoBs. Ha aTol rnybuHe noa Bo3aeincTenem naactoBoro
naBnieHus u Temnepatypbl CO2 nepexoauT B CBEPXKPUTUYECKOE COCToAHNE, 06/1a4aA BbICOKOW NIOTHOCTbIO NpU
HU3KOW BA3KOCTM, YTO MaKCUMU3MpPyeT 06bem XpaHeHus.

- MouHOCTb U nopucTocTb: NnacT-KonnekTop Ao/KeH o061agaTh AOCTAaTOYHOM MOLLHOCTbIO (AeCATKM
MEeTPOB) U NOPUCTOCTbIO (He MeHee 10—-15%) Ans pasmelleHUs 3HaYUTebHbIX 06beMOB rasa.

- MpoHunLaemocTb: BbicoKaa npoHUL@aeMocTb Heobxoanma ana 6ecnpenaTcTBeHHOro HarHeTaHus rasa 6es
CO34aHMA KPUTUYECKUX U3BbITOUYHbIX AaBAEHUI, CNOCOBHbIX Pa3pyLINTb NAacT.

Be3sonacHoCTb xpaHeHUs obecneunBaeTcsa YeTbiPpbMA OCHOBHbIMW MeXaHU3MaMM, KOTopble AeNCTBYIOT Ha
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pPa3HbIX BpeMeHHbIX OTpe3Kax:

1. CTpyKTypHOe yaeprKaHue: bAoKnpoBKa rasa nog, HenpoHuuaemom Kposnei (patomaoynopom).

2. OcTtaTouyHOE yaeprKaHue: 3alemaeHne MMKPOMy3blpbKOB rasa B mopax naacra KanuaaapHbIMU CUAaMN.

3. PacTBOpeHHOe yaepaHue: PactBopeHune CO2 B nnactoBoM BoAe. Paccon, HacbIWEHHbIN YIAEKUCbIM
ra3om, CTaHOBUTCA TAMKeNEe N ONYCKaeTCA Ha AHO MNAacTa, YTO CHUMKAET PUCK YTEYKU.

4. MuHepanbHoe yaeprkaHue: Camblii OONTOCPOYHBLIM U HAAEMKHbIA MexaHusm, npu Kotopom CO2
BCTYMaeT B peakuMio ¢ BMeLalwmmm nopogamm, obpasys Teepable KapboHaTHble MUHepanbl (Hanpumep,
KasibLuT).

OCHOBHOW BbI3OB NpU peannsaunm TakMx NPOeKToB — npeaoTspalleHne murpaunm CO2 3a npegensl
L.enesoro ropusoHTa. OCHOBHbIE PUCKM BKIIOYALOT:

- Hannune HerepmeTMUHbIX 3a6pOLLIEHHbIX CKBAXKMH.

- TeKTOHNYEeCcKMe HapyLweHUa N MUKPOTPELLUUHBI B KPOBJE.

- [MogKkncneHne NAacToBbIX BOA, YTO MOXET NPUBECTU K PaCTBOPEHUID MUHEPANOB KPOBAN U CHUXKEHUIO
€€ 3alUUTHbIX CBOMCTB.

MOHWUTOPUHI [OMKEH BKAOYATb HabaogeHVMe 33 AaB/feHMEM B NAAcTe M XMMWMYECKMM COCTABOM
NoA3eMHbIX BOZ, B Bbllenexallmx ropusoHTax-mHANKATOPax.

InyboKne BOAOHOCHbLIE FOPM3OHTbI NPEACTABAAIOT COOOM HaAEKHbIE XPaHUANULWA ANA YIIEKUCNOrO rasa
npM  yCNOBUW  TLLATENBbHOTO  FMApPOreosornyeckoro obocHosaHMA. OueHKa nNpurogHoctn  Tpebyet
MYAbTUANCUMNAMHAPHOIO NOAXO4a, COYeTalowero TpexmepHoe ruapoavHaMuyeckoe MoAennposaHue u
[eTasibHble reOXMMUYECKNE UCCAeaoBaHuUA. byayuiee TEXHOIOMMM 3aBUCUT OT CO34aHMUA HOPMATUBHOM 6a3bl U
pa3paboTKM MeToa0B A0NTOCPOUYHOTO MOHUTOPUHIA MUTPaLUK GAOULOB.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

1. Abykosa, J1.A. Teonoruyeckne acnektbl 3axopoHeHua CO2 B rAy6OKMX BOAOHOCHbIX ropmsoHTtax / J1.A.
AbykoBa, C.H. 3aknpoB. — MockBa: U3gatenbctBo UPL, Masnpom, 2011. — 186 c.
2. MupoHeHko, B. A. Mpobnembl rugporeoskonormm / B. A. MupoHeHko, B. I. PymbiHMH. — Mocksa:
N3pgatenbctso MITY, 1999. — Tom 3: NMpuknagHble acnekTsl. — 350 c.

© MyxammeTopasos C., Opasrengues 3., Mypaues b., Ceittanes M., 2026

YAK 62
Hypnbies b., npenogasatens,
Nopyxosa I'., cTyaeHT,
Xanmbipagos I'., CTyaeHT,
Xanbikos A., CTyAeHT,
HayuHbit pyKoBOoauTeNnb: Mommagos A., CTapLumii npenoaasaTtesb,
MeayHapoaHbIN yHUBepcUTET HedTH U1 rasa umeHu Arwbirenam Kakaesa,
Auwixabag, TypKMeHUCTaH

MCNOJIb3OBAHUE HU3KOMNOTEHUWAJIbHOIO TENJIA TPYHTOBbIX BOJ, U TNYBOKAA TEOTEPMAJIbHAA
SHEPTETUKA: TMAPOTEO/TIONMYECKUE ACMNEKTbI

AHHOTauuA
B cTaTbe paccmaTpuBaloTCA [ABa OCHOBHbIX HanpaB/AEHWA WCNO/b30BaHMA TEMN/J0BON 3HEPrnuu Heap:
3KCNyaTaumMa HM3KONOTEHLMAaNbHOMO TeNl1a MeNKo3anerarLWwmx rpyHTOBbIX BOA, C MOMOLLbIO TeNA0BbIX HACOCOB
M M3B/IeYEeHMEe BbICOKOTEMMEPaTYPHbIX GAONAO0B U3 FNYyOOKUX TOPMU3OHTOB.
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Kniouesble cnosa:
rMAporeoTepmasnibHan IHepPreTnKa, TENI0Bble HACOChl, HU3KOMOTEHLUMAIbHOE TENNO, FPYHTOBbIE BOARI,
reoTepMaibHblii TPAANEHT, PENHMKEKUMA, SHEPTroaPPEKTUBHOCTD.

leoTepManibHasa aHeprua — ogMH U3 Hanbosee cTabuabHbIX BO3OOHOBAAEMbIX MCTOYHMKOB, TaK KaK OHa
HE 3aBUCUT OT BPEMEHW CYTOK MAW MOroAHbIX YCAOBUN. MAPOreosorMyeckme CUCTEMbl UrPatoT posb
nocpeAHWKa: BoAa NepeHOCUT TeNJI0 OT FOPHbIX MOPOA K NoTpebutento. B 3aBUCMMOCTM OT TemnepaTypbl U
rnybuHbl BbIAENAIOT CUCTEMbI HM3KOMOTEHUMANBHOTO Tensa M rayboKyto reotepmuto. [pyHTOBble BOAbI Ha
rnybuHax go 100-150 meTpoB MmetloT cTabunbHytlo TemnepaTtypy (06bidHO 8—12°C B ymepeHHbIX WMpoTax),
KOTOpasA COOTBETCTBYET CPeAHEroA0BOM TEMMEPATYPe BO34yXa B JAHHOM pernoHe. MNMpuHumn paboTbl: Tennosomn
HACcoC «OTOUPaAET» HECKONBLKO FPaaycoB Yy rPyYHTOBOM BOAbI U C MOMOLLbIO KOMMAPECCUMOHHOIO LMKNA NOBbIWAET
TemnepaTtypy ANs OTONAEHUA 30aHUN.

Tunbl cuctem: a) OTKPbITLIM LMKA: Boga BblIKauMBaeTCs U3 3KCMAYaTaLMOHHOM CKBaXKMHbI, NPOXO4MUT Yepes
Tens006MeHHUK U cbpacbiBaeTca 06paTHO B TOT XKe FOPM3OHT Yepes MOr/IOLLAILLYI0 CKBAXKUHY. 6) 3aKpbITbIi
LUMKA: B CKBaXXMHY OMNycKaeTca 30HA C aHTUPPU3OM, KOTOPbIN 06MEeHNBaETCA TeNJIoM ¢ NOPOAON 1 Bogoi bes
NPAMOr0 KOHTAKTa C HUMMU.

mpporeonornyeckne TpeboBaHMA: BbiCOKas BoAOOTAAYa N/acTa M HWU3Kas MUHepanusauua (ansa
npeAoTBPALLEHNA KOPPO3UM 060PYA0BAHMA B OTKPbITbIX CUCTEMAX).

Cuctembl rnybokol reotepmum paboTatoT Ha rybuHax ot 1.5 o 5 Km, rae Temnepatypa BoAbl MOXET
npesbiwatb 100-150°C.

- TnaporeoTepmanbHble pecypcbl: 3TO ropsayYne Nog3eMHble PAcCo/bl, HAXOAALWMECA B apTe3MaHCKMX
bacceiHax.

- BuHapHble aneKkTpocTaHuuMm: Ecnm TemnepaTypa BOAbl HEAOCTAaTOMHO BbICOKA A/1A 06pas3oBaHMA napa
(HMke 120°C), Tenno nepepaetcs BTOPUYHOMY atoMay C HU3KOM TemnepaTypon KuneHusa (Hanpumep,
M30MeHTaHy), KOTOPbINA U BpaLLaeT TypobuHy.

- Mpobnembl 3KcnnyaTauum: OCHOBHasA C/AOMHOCTb — XMMWYECKMI cocCTaB r1yboKkux BoA. BbicoKas
MUWHEepanmnsauma BedeT K WMHTEHCMBHOMY CO/IEOT/IONEHUIO B Tpybax M HeobxogMmocTM MCNosb30BaHMUA
[0POrocToALLMX UHTMOUTOPOB.

Bo3BpaT oxnaxKAeHHOM BoAbl 06paTHO B MacT sBAAeTcA 0b6a3aTesIbHbIM YCAOBMEM ANA NOAAEPKAHMUA
nnactosoro gasneHus. OgHaKo 3TO co3aaeT PUCK 0bpa3oBaHMA «TenioBoro npopbiBa» (thermal breakthrough).

Mpn HenpaBWAbHOM pacyeTe PACCTOAHWUSA MeEXAY CKBaXKMHAMW OXJaXKAEeHHas BOAA MOMKET AOCTUYb
3KCM/IlyaTaLMOHHOM CKBAXKMHbI CAUWKOM bbICTpO, 4TOo cHM3UT Kl cuctembl. Ons pacyeToB MCNOJ/b3yrOTCA
ypaBHEHWSA TeNONPOBOLHOCTM M KOHBEKTUBHOIO NepeHoca. B raybokoli reoTepmanbHOM SHEPreTUKe OCHOBHbIE
BbI30Bbl CBA3aHblI C re0/IOTMYECKUMWU UCCAeaoBaHUAMU M BypeHnem. MOMCK NoAXOAALWMX reoTepPMasbHbIX
pe3epByapoB, BbICOKas CTOMMOCTb BYpoBbIX PaboT, a TaKKe NOTEHLMAbHbIE PUCKM, TaKMe KaKk ceMcmuyeckas
aKTMBHOCTb (XOTA M KpallHe peaKas M 0OblMHO He3HauuTenbHas), TPeOylT 3HAUYUTENbHbIX MHBECTULMIA U
TEXHONOMMYECKMX MHHOBauuii. Passutme TexHonoruii Enhanced Geothermal Systems (EGS), nossonstowymx
€034aBaTb MCKYCCTBEHHblE pe3epByapbl B CYXWMX TOPAYMX MOPOAAX, OTKPbIBAET HOBble TOPWU3OHTbI ANA
paclmpeHus reorpadumm NpuMmeHeHns rnyboKoli reoTepMabHON SHEPreTUKMN.

Mcnonb3oBaHWe Tenna Nog3emMHblX BoA, — 3KOJIOrMYECKM YMCTbIM Ccnocob aHeprocHabxkeHus. Passutue
3TOr0 HanpaB/ieHusa TpebyeT AEeTaNbHOro rMAPOreo/IONMYECKOro KapTUPOBAHUA TEPPUTOPUIA ANA OLEHKU
TEPMMYECKOro NOTEHLMANA MU MAaTEMATUYECKOTO MOAEANPOBAHMNA TEMNOMNEPEHOCA B MOPUCTbIX Cpeaax.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. 3eKkuep, W.C. MoazemHble Boabl Kak KOMMOHEHT OKpy:KatoLuen cpeabl. — Mocksa: HayuHbiii mup, 2001. — 328 c.
2. lnknomaHos, U. A. BogHble pecypcbl Poccum n ux ncnonbsosaHme — CaHKT-lNeTepbypr: MocyaapcTBeHHbIN
rMApPONOrnMYecknin nHctuTyT, 2008. — 600 c..

© Hypnoles b., MNoasxos.a I'., Xanamblpanos I., Xanbikos A., 2026
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YAK 62
Hypnbies b., npenogasatens,
XannbieB M., cTapwunin npenogaBaTtens,
MyxammepgoBa b., cTaplumii npenogasareb,
BaiipamoBa A., cTapLumMii NpenoaasaTeb,
HayuHbii pyKoBoguTtenb: Opasgypables ., cTapwmin npenogasatens, KTMH,
MeXayHapoAHbIN yHUBepCUTET HedTU M rasa uMmeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHuUCTaH

OLUEHKA 3ANACOB U TEXHONTOTUU U3BNEYEHUA NUTUA U APYTUX PEAKUX
META/IZ1I0B U3 NOA3EMHbBIX PACCOJ10B

AHHOTauuA
B craTtbe paccmaTpuBalOTCA  TMAOPOreoNIOTMYECKMEe U TEeXHOJIOTMYECKME  acneKkTbl  OCBOEeHMUs
rMMAPOMUHEPANIbHOIO ChIpbS.
Kniouesble cnosa:
rMapomMMHepanbHoe cbipbe, TUTUI, NnoazemHble paccobl, DLE (Direct Lithium Extraction),
OLLEHKa 3anacoB, CON0HYaKK, copbums.

B coBpemeHHOM MmUpe, rae 3/eKTPOMOBUAN U rafsKeTbl CTa/IM HEOTbEM/IEMOM YacTbio HALLIE }KU3HM,
CNPOC Ha NTUI U gpyrue peaKrme MmeTanbl PacTeT B reOMETPUYECKON NPOrpPeccun. 3T sIeMeHTbI, KPUTUYECKK
Ba)KHble [/19 MPOU3BOACTBA AKKYMY/IATOPOB, 3/IEKTPOHMKU U BbICOKOTEXHOJIOTMYHbIX MaTepuasioB, 4acTo
CKPbIBAIOTCA B CAMbIX HEOKMUAAHHbIX MecTax — r1lyboKo noJ 3emnei, B CONEeHbIX pacconax. Ho Kak Mbl Haxoanm
3TV COKPOBMULLLA, OLEHMBAEM UX MOTEHLMAN M, CAMOE IMaBHOe, U3BJeKaem Ux? [laBaliTe pasbepemcs. Fae nckatb
nntuia u ero "gpysein"? MNpeacrtaBbTe cebe orpomHble NOA3EMHbIE 03epa, HaNO/IHEHHbIE OYE€Hb CONIEHON BOAOMN.
MmeHHO B TaKuMx "o3epax", MU3BECTHbIX KAaK Pacco/ibl, U KOHLEHTPUPYIOTCA NTUIA, KaAUN, MarHuin, 6pom u gpyrue
LEHHble 3N1eMEHTbI. TM PACCO/Ibl MOTYT HaXOAMTbCA B PA3/IMYHbIX F€0I0rMYECKMX YCIOBUAX:

- ConoHuaku (canapsbl): 3To, NOXKaNyh, CaMblil U3BECTHbIN UCTOYHUK NUTUA. BOAA MCNapAeTcsa, OCTaBaAnA
nocne ceba KOHUEHTPUPOBaAHHbIE PACCO/bl, boraTble NTUEM.

- feoTepManbHble paccosibl: B palioHax C BbICOKOW reoTepmasibHOM aKTUBHOCTbIO, FAe rops4yas Boaa
UMPKYIMPYET Fy6OKO Noa 3eMeit, OHa MOXKET BbIMbIBaTb IMTUIA U ApYyrMe MEeTa bl U3 OKPYKaIOLLMX NOpoa,.

- HedTerasosble pacconbl: MHoraa pacconbl, 6oratbie MTMEM, OOHAPYKMBAKOTCA B KayecTBe NoboyHoro
npoaykTa npu gobolde HedTH 1 rasa.

Mpexae Yyem HavyaTb J06bIMY, HEOHXOANMMO NOHATL, CKOIbKO LLEHHbIX METAIZIOB COAEPKUTCA B paccosie u
HAaCKONbKO 3KOHOMMWYECKM LenecoobpasHo MX M3BAEKaTb. ITOT MPOLLECC OLEHKM 3aMacoB — C/OXKHAA U
MHOro3aTanHas 3agava: 1) Meonornyeckan passeaka: HaumMHaeTca Bce C M3yYeHMA TEO/IOTMYECKON CTPYKTYpPbI
pernoHa, MoMcKa NPM3HaKoOB HAIMYMSA PACCOIOB U MOTEHUMAIbHBIX UCTOYHMKOB INTUSA. 2) BypeHue cKBaxKuH: s
nosnyyeHusa obpasuoB paccona OypATca pasBefouYHble CKBA*KMHbI. ITO MO3BOASET ONpeaenuTb rnybuHy
3a/1eraHNs PaccosoB, UX 0O6BEM U XMMUYECKUI cocTaB. 3) Xumuueckuit aHanmns: ObpasLbl paccona TWATeNbHO
aHaM3MpytoTca B nabopaTopuu ANA onpefeneHua KOHUEHTPaUUKW AUTUA, Kanua, mMarHusa, 6poma u apyrux
3N1EeMEHTOB. BarKHO TaK)Ke OLEHUTb HaAUyMe NPUMECEN, KOTOPble MOTYT YCAOXHUTL NPoLecc ussnedyeHus. 4)
maporeonornyeckoe moaennposaHme: Co3aatoTcs KOMMbIOTEPHbIE MOAE/M, KOTOPbIE MOMOraloT NOHATb, KaK
paccon ABWMMKETCA Nog, 3eM/ei, Kak OH NOMOJIHAETCA M KaK ByeT MeHATLCA ero cocTas B npotiecce fobblun. 310
KPUTUYECKM BaAXKHO ANS NMNAaHMPOBAHWUA YCTOMUYMBOM A06bluM. 5) DKOHOMMYecKan oueHKa: Ha ocHoBe Bcex
MONlyYeHHbIX AOAHHbIX MPOBOAMUTCA SKOHOMMYECKM aHaniu3, KOTOpbli onpegenseT MOTeHLMaNbHYIO
NPMBLINLHOCTb NPOEKTA, YYNTbIBAA 3aTPaTbl Ha A06bIYY, NepepaboTKy U PbIHOYHbIE LEHbI Ha METaNbI.
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Mocne TOro Kak 3anacbl OLEeHeHbl, HacTynaeT CaMblii UHTEPECHbIN 3Tan — U3BJeYeHUe LLeHHbIX MeTa/oB.
CyuiectByeT HECKO/IbKO OCHOBHbIX TEXHOJIOMMW, Karkgas CO CBOMMWU MpeumyLllecTBamm U HeaocTaTKamu.,
Hanpumep, ucnaputenbHble npyabl (CONHEYHaA McnapeHue): 3TO camMblii CTapbll U LIMPOKO WCMO/b3yeMmblit
meToa, ocobeHHO ANA CONOHYaKoB. Paccon 3akaumMBaeTcs B OrpoMHble, Hernybokue npyabl, rae nog
BO3JENCTBMEM COJMIHLA W BeTpa BOAA WCMapseTcA, MNOCTENEeHHO KOHUEHTpUpYs AUTUIA U Apyrve COoAu.
Mpeumyulectsa: OTHOCUTENIBHO HU3KME KanuTanbHble W 3KCNayaTaUMOHHble 3aTpaThbl, 3KO/JOrMYHOCTb
(ucnonbayeTca conHeyHan sHeprus). HegoctaTku: AauTenbHbIM npouecc (MOXKeT 3aHMMaTb MecAlbl M Aaxe
roabl), 3aBUCMMOCTb OT MOFOAHbIX YC/NOBMIA, 6ONbLUME MNAOWAAN 3E€MAM, NOTEHLManlbHOe BO3AeNCTBME Ha
BO/HblE pecypcbl.

B 3akntoueHne, noalemHble Paccosibl NpeacTaBnatoT coboit OrpoMHbIA, HO MOKa He MNOJIHOCTbIO
OCBOEHHbI pecypc Ans obecnedyeHuUa pacTylmx noTpebHocTell YyenoBeyecTBa B NUTUU U APYrUX pPedKux
meTannax. Mo mepe coBepLIEHCTBOBAHNA TEXHO/IOTUI OLUEHKN U U3BAEYEHUA, 3TU "noasemHble o3epa" byayT
urpaTb Bce 60/1ee BaXKHYIO POJib B 3€/IeHOMN 3HEPreTUKe U BbICOKOTEXHOIOTMYHON MHAYCTpUKN Byaywiero.

CnuMCOK UCNONb30BaHHOI IUTEpaTypbl:
1. lumoHos, H.B. TnapomuHepanbHoe cbipbe: pecypcbl n TexHonoruu / H.B. JiumoHos. — MocKBa: M3aaTenbcTo
«Hayka», 2011. — 245 c.
2. BboHpgapeHko, C.C. NoaszemHble npomsbiwneHHble soabl / C.C. BoHaapeHko, .B. Kynankos. — Mocksa:
N3pgatenbctBo «Heapa», 1984. — 302 c.
© Hypnbles b., Xannbies M., MyxammepgoBsa b., baitpamosa A., 2026

YAK 62
Hypnblies b., npenogasatens,
Hyprenguesa O., cTyaeHT,
Hypmyxammepos X., cTyaeHT,
Opasbeppgues O., CTyaeHT,
HayuHbiit pykoBoguTtennb: N'ypaosa I., cTaplwmin npenogasaTtens,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,

Auwixabag, TYypKMeHUCTaH

BO3MOXHOCTH NOA3EMHOIO XPAHEHUA BOAOPOAA B MOPUCTbIX BOAOHOCHbIX MNJIACTAX

AHHOTauuA
Booopoa paccmaTpuBaeTCs  KaK  K/OYeBOW  3HeproHocuTenb  byayuiero,  crnocobcTBylowmii
OeKapboHM3aLMM NPOMBIWAEHHOCTM M TpaHcrnopTa. [na obecneyeHus ero HageXHoOro M macwTabHoro
MUCNoNb30BaHMA HEOBX0AMMO Pa3BMBaTb 3GDEKTUBHbIE METOAbl XPaHEHUA.
Kntouesble cnosa:
noA3emMHoe XpaHeHWe BoA0poAa, BOAOHOCHbIE MAACTbl, reosiornyeckue popmaumm,
XpaHeHne aHeprumn, aekapboHnsaums, BoAOpoAHaA IHepreTmKa.

B mupe, ctpemawemca K AEKap6OHM3aLI,VIVI U nepexoay Ha BO306HOBSIEMbIE UCTOYHUKMU Hepruun,
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BOAOPOA UrPaeT KNUYeByto posib. OH MOMKET CTaTb YHUBEPCA/IbHbIM 3HEProHOCUTENEM, CNOCOOHbIM 3aMEHNUTb
MCKOMaemoe TOM/IMBO BO MHOIMX CEKTOPaX 3KOHOMUKKU. O4HAKO, KaK 1 Ntobas HOBasA TEXHOIOMMA, BOAOPOAHAS
SHepreTMKa CTaJKMBaETCA C PALOM BbI30BOB, OANH U3 KOTOPbIX — 3ddeKTUBHOE U Be3omnacHoe XpaHeHue.

ConHeyHble MaHenn U BeTPsAHble TYPOUHbI MPOU3BOAAT 3SHEPIrUI0 HEMOCTOAHHO, B 3aBMCMMOCTM OT
norogHbIX ycnosuin. Ytobbl obecneuntb cTabunbHoe 3HeprocHab)keHne, HEOBXoAMMO MMETb BO3MOXKHOCTb
HaKan/MBaTb U3ObITOYHYIO SHEPIUIO U UCMO/Ib30BaThb €e B Nepuoabl MMKOBOrO CNpoca UAN HU3KOM BbIpaboTKM.
34ecb Ha cueHy BbIXOoAWUT BogopoAd. Ero mMOXHO MpoOM3BOAMTL C MOMOLLBIO 3/IEKTPOAN3A BOAbI, UCNO/b3ys
N36bITOYHYIO 3/IEKTPOIHEPIUIO, @ 3aTEM XPaHUTb U UCMOJIb30BaTb NO Mepe HeobX04MMOCTH.

TpagMUMOHHbIE METOAbl XPaHEHMA BOAOPOAA, TAKME KaK CxKaTMe B 6aNIOHAX UK CHUKEHUE, UMEIOT CBOU
HegocTaTKU. OHM TpedbyloT 3HAUUTE/IbHbIX 3aTpaT 3SHepruu, 3aHMMAlOT MHOro MecTa U MoryT ObITb
HebesonacHbiMK. [log3emHoe XpaHeHWe, OCOBEHHO B MOPUCTbIX BOAOHOCHbLIX MJacTax, npeaaaraer
NpUB/IEKaTENbHYIO aNbTepHaTUBY.

Mpouecc Noa3eMHOro XpaHeHMsa BOAOPOAa B BOAOHOCHbIX MAAcTax BbIraaMT caeayowmm obpasom:

1. NpousBoacTBO BOAOPOAa: Boaoposn NMpPOM3BOAUTCA C MOMOLLBIO 3/M1EKTPOAM3A BOAbl, UCNONb3YA
M3ObITOYHYIO 3/IEKTPOIHEPTUIO OT BO30OOHOBAAEMbIX MICTOYHMKOB.

2. 3aKauKka: Bogopop 3aKaumBaeTca B BOAOHOCHbIM NAAaCT Yepes crneumanbHO NpobypeHHble CKBaXKMHbI.
OH BbITECHSIET BOAY M3 NOp nopoabl, 06pasys NoA3eMHOe XpaHUINLLE.

3. XpaHeHue: Bogopoa xpaHUTCA noa AasieHnem B nopax nopoabl.

4. Ws3BnevyeHue: Mpn HeobXOAMMOCTM BOAOPOA WM3BNEKAETCA M3 MNJacTa Yepe3 Te KE CKBAKWUHbI U
MCMNOJIb3yeTcs 415 NPOM3BOACTBA 3/IEKTPOIHEPTUM, OTOMNIEHUA MW B KaYecTBe TONInBa.

KnioueBbim ¢dakTopom AnA YCNewHoro BHEAPEHMA MOA3EMHOrO XpaHeHMA BoAopoda ABAfeTcA
OaNbHeWllee Pa3BUTME Hay4yHbIX 3HAHUM U TEXHONOIMYECKMX pelleHun. Feonorn akTMBHO paboTaloT Hapg,
CO34aHMEM AeTasbHbIX KapT Nog3eMHbIX CTPYKTYP, BbiABAAA Hanbosiee NepcneKkTMBHblIe BOAOHOCHbIE MAACTbI.
Ocoboe BHMMaHUe yaenseTca U3y4eHUo B3aMmoencTBmMA Bogopoaa C Pas/iMiHbIMU TUMAaMK TOPHbIX NOPOA U
nogsemHbiMu Bogamu. MccnenyroTca NOTeHUMAIbHbIE XMMUYECKME W BUOIOTMYECKME peaKkLMK, KOTopble MOryT
NoB/AMATb Ha YMCTOTY M 06beEM XpaHMMOro Bogopoda. Hanpumep, HEKOTOPblE MUKPOOPraHM3Mbl CNOCOOBHbI
noTpebnAaTb BOAOpOA, Npeobpasya ero B MeTaH WAM aApyrue coeguHeHuA. MNoHMMaHMe 3TUX NpPOoLEeccoB
no3sosAeT pa3pabaTtbiBaTb METOAbI UX MUHUMU3ALMU NN AAXKe UCTOJIb30BaHUA B CBOUX LENAX, Hanpumep, ans
6buoreHHoro NpoM3BoACTBa BOAOPOAaA.

MoasemHoe XxpaHeHMe BOAOPOAA B MOPUCTbIX BOAOHOCHLIX MiacTax — 3TO He MPOCTO TexXHUYeckoe
peleHne, a BaXKHbI 31eMeHT r106abHOr0 3HepreTMyeckoro nepexoga. OHO OTKpPbIBaeT MyTb K CO34aHMIO
NONHOCTbIO [EeKapbOHM3MPOBAHHON 3KOHOMWKM, FAEe BOAOPOA WrPaeT pPO/ib CBA3YIOLWLEro 3BeHa Mexay
BO30OHOBASEMbIMU UCTOYHUKAMM SHEPTUN U KOHEYHBIMW NOTPebuTenamm. BoamoKHOCTb 3pHEKTUBHO XPaHNUTb
M TPaHCNOPTUPOBaTb 3Heprnio B 60/blUMX 06bEMax MO3BOAUT MPEOAOsieTb MPUCYLLYHO BO30O6HOBAAEMbIM
WMCTOYHMKAM HENOCTOAHCTBO M 0becneynTb HageHoe sHeprocHabKeHne 41A BCEX CEKTOPOB SKOHOMWKM — OT

NPOMBIWNEHHOCTU U TPAHCMOPTa A0 XUTALLL.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
1. FagxuHcknin, A.M. Jlornctmka: yuyebHUK ana 6akanaspoB. — MockBa: M3aaTenbcKo-Toprosasa Kopnopauus
«Jawkos n K°», 2022. — 420 c.
2. Ceprees, B./. YnpaBneHue uenamm noctaBoK: GyHAaMeHTaNbHbIM Kypc. — MockBsa: U3gatenbcto «tOpaiiTy,
2021. —920c.
© Hypnbles b., Hyprengnesa 0., Hypmyxammepos X., Opasbepanes O., 2026
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AWHAMWKA B3AUMOENCTBUA PEYHOTO CTOKA U APTESUAHCKUX BACCEMHOB B YC/IOBUAX
FNOBANbHbIX KTUMATUYECKUX U3SMEHEHUIA

AHHOTauuA
B cTaTtbe paccmaTpuBalOTCA MEXaHU3MbI BAUSHUA KIMMaTUUYECKUX GAYKTYaLUNUi Ha TMApaB/INYecKyto CBA3b
NOBEPXHOCTHbIX M NOA3EMHbIX BOA,
KnioueBble cnosa:
rMAPOreosiorns, U3MeHeHMe KIMmaTa, Pe4HOM CTOK, apTe3naHCKuiA baccenH, nutaHune
noAasemHbIX Bo4, MHPUAbTPaLMA, BOAHbIE pecypchbl.

ApTe3naHcKkme baccenHbl ABAAIOTCA CTPAaTErMYeckMm pes3epBoM MPEecHOM BoAbl, 0COBGEHHO B pernoHax c
HeCTabubHbIM MOBEPXHOCTHbIM CTOKOM. TPaAMLUMOHHO CYMTANOCb, YTO FNyboKMe HamopHble BoAbl ciabo
noABepyKeHbl KPAaTKOBPEMEHHbBIM KAMMATUYECKUM M3MeHeHMAM. O4HaKO COBPEMEHHbIE JaHHbIE NMOKa3bIBatoT,
4yTO rnobasbHoe noTenaeHne, BANASA Ha MTMAPOJOTMYECKUIA LMK NOBEPXHOCTHbLIX BOA, HEM3HEKHO CKasbiBaeTcA
W Ha rnyboKux ropusoHTax. KaouesbiM 3BeHOM 34€eCb BbICTYNAET USMEHEHWE PEYHOrO CTOKA, TaK Kak MMEHHO
peyHble AO0NMHbI B 30HAX WMHOWUABLTPAUMM YAcTO CAyXKaT obaacTaMM NUTAHUA LA APTE3MAHCKUX CUCTEM.
lMoHMMaHMe 3TOM B3aMMOCBA3M HEOOXOAMMO A5 afanTUBHOIO ynpaBaeHns BogHbIMU pecypcamum B XXI Beke.
MUTaHWe apTe3anaHCKMX BOA, 3@ CYET PEYHOrO CTOKA MPOUCXOAMUT NPEUMYLLECTBEHHO B 061aCTAX NUTAHUA, rae
BOZOYMOpPHbIE KPOBAW OTCYTCTBYIOT WM MPOHULLAEMbI, @ TAKMKe 4epe3 30Hbl TEKTOHMYECKMX pasnomos. B
YCIOBUAX KNMMATUUYECKUX CABUTOB MEHALOTCA ABa PyHAAMEHTA/IbHbIX NapamMeTpa:

- 06bem gocTynHoi Boabl: CHUMKEHWE YPOBHA PeK YMeHbLIAET rMAPaBANYECKUN TPaAMEHT, HE0OX0aMMbIi
Ansa MHGMAbTPaumMm Boapbl B rnybb nopoa.

-Bpema koHTaKTa: BbicTpble naBoaku (flash floods) He ycnesatoT npodunbTpoBaThbCcA B FPYHT TakK
3¢ PEKTMBHO, KaK 3aTAMKHbIE CE30HHbIE N0JI0BOAbS.

Knnmatuueckne gpamsepbl U UX BAUAHME: 1) cABUI CE30HHOCTUM CTOKA - B CEBEPHbIX M YMEPEHHbIX
WMpoTax Habnopaetca bonee paHHee cHeroTasaHue. MWK N010BOABLA CMELLAETCS C NO34HEeN BECHbI Ha PaHHIOH.
3To npuBOAUT K TOMY, YTO BereTauMoHHbIA nepuos (Korga pacTeHus aKTMBHO noTpebnsaT Baary)
PaCCUHXPOHM3UPYETCA C NEPUOAOM MAKCUMAIbHOTO YBAAXKHEHUS. Pe3ynbTaT: Bonbluas YacTb TasnbiX Bog 6bICTPO
CKaTbIBAeTCA MO PyCc/laM PeK B OKeaH, He ycrneBas MHPUAbTPOBATLCA M NOMOMHUTL 3amnacbl NOA3EMHbIX BO4, B
30HaX MUTaHMA. 2) 3KCTPEMasibHble 3aCyXM U MeXeHb: YBe/IMYeHUe NPOAO/IKUTENbHOCTM M YACTOTbl 3acyx
NPUBOAMUT K KPUTUYECKOMY MafEHMIO YPOBHSA PEK B NETHUIM Nepuog (MerKeHb). IbPeKT AenuTaHus: B HEKOTOPbIX
CNy4Yasx rmapaBanyecKkan CBA3b MOMKET MHBepPTMpPOBaTbCA. Ecin paHee peKa nuTana BOAOHOCHbIN FOPU3OHT
(losing stream), To Npu NafeHMUM YPOBHA PEKM NOA3EMHbIE BOAbI HAUYMHAIOT MHTEHCUBHO PA3rpy*KaTbCA B PyC/o,
UCTOLLAs apTe3naHCKui BacceliH BbicTpee pacyeTHbIX HOPM. 3) MHTEHCMBHOCTb OcaakoB: Kaumatuuyeckue
MOJENN NpPencKasblBalOT yBe/MYEHNE MHTEHCUBHOCTU JIMBHEM NPU COXPaHEHWUW WAW yMeHbLleHUU obuiero
rogoBoOro Konuyectsa ocagkos. lMpobnema uHOUAbTpauum: Mpu WKBaNbHbIX AMBHAX NO4YBa He ycneBaeT
BNUTbLIBATb Bsary, GOpMUPYeTCa MNOBEPXHOCTHbIA cToK. dddekTuBHas uHPunbTpauma (effective recharge)
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CHUMKAETCs, Aarke ecnm oblwmit o6bem ocagkoB GOpManbHO HE U3MEHMICA.

Mocneactsna gnsa apTe3nMaHcKMx b6acceiHoB: 1. CHMXKEHWE NMbe30METPUYECKOrO YPOBHA: YMeHbLLEHME
Hanopa B NAacTax, 4To TpebyeT yrnyb6aeHns CKBaXKMH WU YCTAHOBKM 60nee MOLLHbIX HAacoCoB. 2. YXyalueHune
KayecTBa BoAbl: CHUKeHMEe NoANOpPa NPECHbIX BOA, MOXKET CNPOBOLMPOBaTb NOATATMBAHME (MIHTPY3UIO) CONEHbIX
BOJ, U3 CMEXHbIX TOPU3OHTOB MM MOPA B NPUOpPEXHbIX 30HaX. 3. MHEPUMOHHOCTb OTK/IMKA: BaXKHO OTMETUTD,
YTO peakLmMa apTe3anaHCKuX HacceMHOB Ha M3MEHEHME CTOKA PeK He MFHOBEHHA. B 3aBMCMMOCTM OT rnyBuHbI 1
NPOHMLLAEMOCTM NOPOA, 3a4eprKKa (time lag) MoOXKeT coCTaBNATb OT HECKOJIbKUX NET A0 AeCATUNETUI. Tekyluee
CHUXXEHME YPOBHEM MOXKeT ObiTb OTFO/IOCKOM KIMMaTU4eCcKux npoueccos 10—20-neTHel AaBHOCTH.

MN3meHeHMEe CTOKa peK B YCNOBUAX MOTEMNJEHUA KAMMATA CO34aeT NPSAMYHO Yrpo3y BO306HOBAAEMOCTH
pecypcoB apTe3anaHckux bacceiHos. Mepexos oT CTabUAbHOTO CE30HHOIO NMUTAHWUA K PEXMMY 3KCTPEMAbHbIX
KonebaHuin TpebyeT nepecMoTpa OLLEHOK 3KCMNYaTaUMOHHbIX 3anacoB MoA3eMHbix Boa. Heobxoamma
WHTErpauMa MOHUTOPUHIA MNOBEPXHOCTHbIX M MNOA3EMHbIX BOA4 B eauHble uudpoBble Mmoaenn ans
NPOrHO3MpPOBaHMA AONTOCPOYHbIX TPEHA,OB.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. 3eKkuep, W.C. Moa3emHble BoAbl Kak KOMMNOHEHT OKpYKatoLen cpeapbl. — Mocksa: Hay4Hbii mup, 2001. — 328 c.
2. WuknomaHos, U.A. BogHble pecypcbl Poccum u nx ucnonb3osaHne — CaHKkT-MeTepbypr: FocyaapcTBEHHbIN
rMAPONornYecknin nHctutyT, 2008. — 600 c..

© Hypnbles b., Kyptosesos O., Mawapwunos L., MameTukos bl., 2026
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GLOCAL STRATEGIES: USING GLOBAL TOOLS TO EMPOWER LOCAL ECONOMIES

Abstract

In the current economic paradigm, the tension between global integration and local preservation has
found a resolution in "Glocalism." This article investigates how entrepreneurs are utilizing global digital tools—
such as Generative Al, Blockchain-based Supply Chains, and Additive Manufacturing—to revitalize and empower
local economies. We examine the transition from "Offshoring" to "Distributed Localization," where design and
data are shared globally, but production and value capture remain local. By leveraging these technologies, small-
scale producers in regional markets can now compete on quality and efficiency while maintaining their unique
cultural and geographic identity. Today, the strength of a "Glocal" venture is measured by its Community
Retention Rate and its ability to turn global insights into local prosperity.

Keywords:
glocal strategy, distributed localization, community empowerment, additive manufacturing, blockchain
transparency, cultural intelligence (CQ), decentralized production, digital artisans,
local value capture, and global knowledge sharing.

1. Distributed Localization: Global Design, Local Build

The core of the Glocal movement is the decoupling of "Design" from "Manufacturing." This allows for a
Distributed Localization model that eliminates the need for massive, centralized industrial hubs.

e Digital Blueprint Sharing: A furniture designer in Scandinavia can share a high-fidelity digital file with a
workshop in Central Asia. Using local materials and CNC (Computer Numerical Control) machines, the workshop
produces the item locally, bypassing international shipping costs and emissions.

e Micro-Factory Hubs: Modern urban and rural centers are increasingly hosting "Micro-Factories"—
flexible, Al-orchestrated spaces capable of switching between producing medical equipment, automotive parts,
or household goods based on immediate local demand.

2. Empowering the Digital Artisan

Technology has moved from a force of "Standardization" to a force of "Individualization," allowing local
artisans to scale their craft without losing their soul.

¢ Al-Enhanced Craftsmanship: Local producers are using Generative Al to optimize traditional patterns or
structural designs. This "Augmented Craft" allows an artisan to maintain traditional aesthetics while ensuring the
product meets modern performance and safety standards.

¢ Global Market Access: Real-time, Al-driven translation and localization tools allow a small-scale producer
in a remote village to negotiate directly with a boutique in a global capital. The "middleman" is replaced by an
autonomous agent that handles logistics, customs, and currency conversion.

e Authenticity Verification: Using Blockchain, local producers can "tag" their products with a digital
certificate of origin. This proves to a global consumer that the item was indeed handmade in a specific region
using sustainable, local methods, allowing for a significant "Authenticity Premium."

3. Blockchain and Local Value Capture

Historically, global trade often extracted value from local communities. Glocal strategies use Decentralized
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Finance (DeFi) to ensure value stays where it is created.

e Community Tokens: Some local economies are issuing their own digital tokens to incentivize local
spending. These tokens can be earned through community service or sustainable practices and spent at local
businesses, keeping the "Economic Multiplier" within the region.

e Transparent Royalties: When a local design or biological resource (like a specific seed variant) is used by
a global company, blockchain smart contracts ensure that a portion of the revenue is automatically and
transparently routed back to the local community or original creator.

4. Cultural Intelligence (CQ) as a Competitive Edge

In a world of global tools, the ability to interpret and apply them through a Local Cultural Lens is the
ultimate differentiator.

e Localized Al Training: Rather than using generic, "Western-centric" Al, Glocal entrepreneurs are fine-
tuning models on local data, languages, and aesthetic preferences. This results in products and services that
resonate deeply with the local population.

e The "Glocal" Consumer: Today’s consumer increasingly seeks "Story and Soul." Glocal ventures fulfill this
by providing the efficiency of a global brand with the narrative and accountability of a local neighbor.

Conclusion: The Return of the Regional Powerhouse

The Glocal Strategy represents a move away from the "Flattened World" of the early 2000s toward a "High-
Resolution World" of diverse, thriving local nodes. By using global tools to solve local problems and celebrate
local strengths, we are creating an economy that is more resilient to global shocks and more respectful of human
diversity. The most successful entrepreneurs of tomorrow will be those who can "Think Globally" while
"Empowering Locally," proving that the future of the global economy is, ironically, local.

List of used literature:

1. Friedman, T. L. (2005). The World Is Flat: A Brief History of the Twenty-first Century. Farrar, Straus and Giroux.
(Contrastive context).
2. Ritzer, G. (2003). The Globalization of Nothing. Pine Forge Press.
3. Maynard, A. D. (2025). The Glocal Revolution: How Micro-Manufacturing is Saving the Small Town.
World Economic Forum (2026). The Rise of Regional Trade: Global Digital Tools in Local Contexts.
Harvard Business Review (2025). Strategy in a Glocal World: Balancing Scale and Local Intimacy.
UNESCO (2026). Cultural Intelligence in the Age of Al: Preserving Diversity through Technology.
© Allaberdiyeva A., Allanazarova A., 2026
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COGNITIVE LOAD IN INDUSTRY: MANAGING INFORMATION DENSITY ON THE SHOP FLOOR

Abstract
As industrial environments become increasingly saturated with real-time data from loT sensors, AR
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overlays, and Al-driven alerts, the primary bottleneck to productivity is no longer machine speed, but the Human
Cognitive Limit. This article investigates the management of Cognitive Load on the modern shop floor. We
examine the psychological theories of Intrinsic, Extraneous, and Germane Load and their application to industrial
interface design. By utilizing Context-Aware Information Filtering and Minimalist HUD (Heads-Up Display) Design,
organizations are learning to provide "just-in-time" rather than "just-in-case" data. Today, the success of an
industrial workspace is measured by the Mental Effort-to-Output Ratio and the prevention of "Information
Fatigue Syndrome" among workers.
Keywords:
cognitive load theory (CLT), information density, human-machine interface (HMl), shop floor management, ar
overlays, information fatigue, context-aware systems, attention economy,
industrial ergonomics, and selective perception.

1. The Information Paradox: Data vs. Insight

The transition to Industry 5.0 has created a paradox: while workers have more data than ever, the
Information Density can lead to "Analysis Paralysis."

e Extraneous Load on the Floor: Poorly designed interfaces—such as AR glasses flashing non-critical
alerts—create "noise" that consumes precious mental energy. Training now focuses on Selective Perception,
teaching workers to ignore "background telemetry" and focus on critical anomalies.

e The "Just-in-Time" Data Model: To combat cognitive overwhelm, smart systems now use Context-Aware
Filtering. A technician repairing a hydraulic pump only sees the pressure data for that specific pump, rather than
the entire factory’s output, reducing the search-and-process time for relevant information.

2. Designing for the Human Brain: Minimalist HMIs

Industrial designers are moving away from "Dashboard-Heavy" screens toward Minimalist Human-
Machine Interfaces (HMlIs) that respect the brain's limited working memory.

e Color Coding and Pre-Attentive Processing: Instead of reading complex numbers, workers are trained to
respond to color-coded "Status Spheres." A steady green pulse indicates optimal health, while a shifting amber
hue signals a subtle drift in performance, allowing for Low-Effort Monitoring.

e Spatial Audio Cues: To reduce visual load, factories are integrating spatialized sound. A "hissing" sound
coming from the left in a worker's headset might represent a virtual pressure leak in that direction, allowing the
worker to use their spatial intuition rather than staring at a screen.

3. Managing Germane Load: Deepening Mastery

The goal of managing cognitive load is not just to make work easier, but to free up mental resources for
Germane Load—the mental effort used to build deep, long-term mental models of the machinery.

e Cognitive Offloading: By delegating routine calculations and safety checklists to Al agents, the worker
can focus on Higher-Order Troubleshooting. This "Strategic Thinking Space" allows for the development of
expert-level intuition that cannot be replicated by algorithms.

e The "Flow State" Environment: Industrial architects are now designing shop floors with "Focus Zones."
These areas use adaptive lighting and acoustic dampening to help workers enter a state of deep concentration
during complex assembly or diagnostic tasks.

4. Metrics of Mental Ergonomics

In 2026, "Safety" includes mental well-being. Performance metrics have evolved to track the hidden cost
of information processing.

e The Cognitive Effort Score: Utilizing eye-tracking and pupillometry (measuring pupil dilation), companies
can now quantify how much "Mental Effort" a specific task requires. If a task shows high effort for low output,
the interface is algorithmically redesigned.

¢ Information Decay Rate: This tracks how quickly a worker loses focus after being bombarded with alerts.
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A high decay rate is a leading indicator of "Human Error," allowing managers to schedule "Cognitive Breaks"
before an accident occurs.

Conclusion: Architecting the Focused Workforce

Managing Cognitive Load is the final frontier of industrial ergonomics. In a world of infinite data, the ability
to focus is the ultimate competitive advantage. By designing systems that work with, rather than against, the
human nervous system, we are creating a shop floor that is not only more productive but more humane. The
factory of the future will not be a place of chaotic flashing lights and alarms, but a place of Quiet Precision, where
every piece of information is a meaningful contribution to human mastery.

List of used literature:
1. Sweller, J. (1988). Cognitive Load During Problem Solving: Effects on Learning. Cognitive Science.
2. Mayer, R. E. (2001). Multimedia Learning. Cambridge University Press.
3. Paas, F., & van Merriénboer, J. J. G. (2020). Cognitive-Load Theory: Methods to Manage Working Memory
Load in the Learning of Complex Tasks.
4. World Economic Forum (2025). Mental Resilience and Industrial Productivity: The New Frontier.
5. MIT Technology Review (2026). The End of Notification Fatigue: Contextual Al on the Shop Floor.
6. Journal of Industrial Ergonomics (2025). Measuring Cognitive Load in Augmented Reality Maintenance Tasks.
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HAPTIC MASTERY: BUILDING MUSCLE MEMORY THROUGH TACTILE SIMULATIONS

Abstract

In the evolution of vocational training, the primary challenge has always been the "Tactile Gap"—the
inability to practice physical skills without physical consequences. This article investigates Haptic Mastery, a
pedagogical breakthrough that utilizes force-feedback technology and skin-surface sensors to digitize the sense
of touch. We examine how High-Fidelity Haptic Interfaces allow learners to build complex muscle memory for
high-stakes tasks—such as precision surgery, high-voltage electrical repair, and composite material layup—
within a purely virtual environment. By providing resistance, texture, and weight, these simulations enable the
brain to encode physical skill sets before the learner ever touches a physical tool. Today, the success of a haptic
program is measured by the Proprioceptive Accuracy of the learner and the reduction in "Beginner Errors" during
their first live performance.

Keywords:
haptic mastery, muscle memory, force feedback, tactile simulation, proprioception, skill acquisition, kinesthetic
learning, VR/AR integration, precision training, and haptic interfaces.
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1. Digitizing the "Feel" of Craft

The defining innovation of 2026 is the ability to record and playback the physical sensations of a master
craftsman.

e Force-Feedback Loops: Unlike traditional VR, which only provides visual cues, haptic interfaces use
motors to create physical resistance. A student "feels" the tension of a wire, the density of a bone, or the torque
of a bolt exactly as it would feel in reality.

e Texture and Vibration Synthesis: Advanced haptic gloves use micro-vibrations to simulate textures—
from the smoothness of polished steel to the grit of sandpaper. This allows learners to develop a "Sensory
Database" of materials, essential for quality control and material science.

2. Accelerating Muscle Memory (Proprioceptive Training)

Muscle memory is not stored in the muscles, but in the neural pathways of the motor cortex. Haptic
simulations accelerate this "Encoding" process.

e The "Invisible Guide": In Haptic Mastery programs, the system can exert a "Guidance Force." If a learner's
hand deviates from the optimal path (e.g., during a delicate surgical incision), the glove provides a gentle resistive
nudge, physically teaching the correct movement.

e Repetition without Fatigue or Cost: High-precision tasks often involve expensive materials or high-risk
outcomes. Haptics allow for 1,000 repetitions of a "perfect weld" or "perfect cut" at zero cost, solidifying neural
pathways through Deliberate Practice.

3. Sensory Substitution and Augmented Mastery

Haptic technology is also being used to "Augment" human senses, allowing workers to "feel" variables that
are usually invisible.

e Thermal and Electrical Mapping: In electrical engineering training, haptic suits can provide a "tingle" or
warmth to represent the flow of current or heat in a circuit. This creates a psychological "Warning System" that
warns the technician of danger before a physical accident occurs.

e Micro-Manipulation: For industries like micro-electronics or nanotechnology, haptics scale up the
physical forces. A student can "feel" the resistance of a microscopic component as if it were a large physical
object, allowing for human-led precision at the nano-scale.

4. Metrics of Tactile Proficiency

How do we know if a student has mastered a touch? We move from "Visual Inspection" to "Kinematic
Analysis."

¢ Proprioceptive Accuracy Score: This metric tracks the deviation of the learner’s movements from the
"Expert Path." A high score indicates that the learner’s muscle memory is fully aligned with master-level
performance.

e Pressure Consistency: Sensors track the exact amount of force applied during a task. In fields like
aerospace or medicine, where too much or too little pressure leads to failure, haptic data provides a level of
assessment detail that a human instructor cannot see.

Conclusion: The Human Touch, Refined

Haptic Mastery is the bridge between the digital world and the physical artisan. By removing the risks and
costs associated with early-stage physical learning, we are opening the doors to a new era of "Mastery for
Everyone." We are no longer limited by the availability of materials or the danger of the task; we are only limited
by our willingness to practice. In the industries of tomorrow, the elite worker will be one whose hands have been
trained in the digital forge, possessing a level of precision and intuition that was once the work of a lifetime.

List of used literature:
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MICRO-NICHE DOMINANCE: SCALING SMALL IN A GLOBAL ECONOMY

Abstract

The industrial paradigm of "Bigger is Better" has officially been superseded by the era of Micro-Niche
Dominance. This article investigates how entrepreneurs in 2026 are building highly profitable, global enterprises
by focusing on hyper-specific segments of the market. We explore the transition from mass-market appeal to
Resonance Marketing, where specialized "Micro-Multinationals" leverage Al and digital networks to serve a few
thousand customers worldwide with surgical precision. By architecting businesses that prioritize Relevance over
Reach, solo entrepreneurs are achieving "sub-linear" resource growth while maintaining premium pricing. Today,
the success of a venture is measured by its Community Depth and its ability to act as a global specialist in a local-

feeling world.

Keywords:
micro-niche dominance, micro-multinationals, resonance marketing, hyper-specialization, community
commerce, sub-linear scaling, global-local paradox, precision targeting,
brand authority, and value-based pricing.

1. The Global-Local Paradox: Thinking Small to Grow Big

In 2026, the internet has matured into a collection of Digital Villages. For the modern entrepreneur,
"Growth" no longer means appealing to everyone—it means being the "Only Choice" for a specific few.

e The 0.1% Market Share Strategy: In the past, a 0.1% market share was a failure. Today, in a global
economy of 8 billion people, 0.1% represents 8 million potential customers. A "Solo-Corp" (Article 33) can be
wildly profitable by serving just 2,000 to 5,000 of those people with a high-value, bespoke solution.

55


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #2-1/2026

e Micro-Multinationals: Small firms now operate internationally from "Day One." By using multilingual Al
and cross-border e-commerce platforms, a artisan in a small town can sell hyper-specialized "Sustainable
Compliance Software" to firms in Singapore, London, and Nairobi simultaneously.

2. Resonance Marketing: From Noise to Signal

Traditional advertising is a "broadcast" of noise. Resonance Marketing is about creating a "frequency" that
only your specific audience can hear.

e Solving the "Tailoring Gap": Micro-niche leaders identify problems that are too small for giants like
Amazon or Siemens to care about, but too complex for generalists to solve. By closing this "Tailoring Gap," the
business moves from being a commodity to an indispensable partner.

e Community-Driven Approaches: Instead of "renting" attention from algorithms, successful brands build
Micro-Communities on private servers (Discord, Telegram, or gated newsletters). Trust compounds faster in
these smaller circles, leading to lower customer acquisition costs (CAC) and higher lifetime value (LTV).

3. Scaling with "Sub-Linear" Resources

The most striking feature of the 2026 micro-niche model is its Economic Scalability.

e The Inference Advantage: By using Al agents to handle "heavy lifting" (Article 32), these businesses keep
their human-to-revenue ratio extremely low. A micro-niche venture can double its revenue without doubling its
headcount or infrastructure.

¢ Vertical Marketplaces: The trend has shifted from horizontal platforms (like eBay) to Highly Specialized
Vertical Marketplaces that provide deep, value-added services specifically for one niche—be it "vintage
synthesizer parts" or "circular economy construction materials."

4. Metrics of the Micro-Specialist

In this era, we ignore "Vanity Metrics" like total followers or traffic. We track Depth of Influence.

e Relevance Score: A measure of how essential a product is to its specific niche. Does the community
recognize the problem immediately, or do they need to be "educated"?

e Revenue-per-Niche-Member: A key metric evaluating the efficiency of the value exchange within the
specific community.

e Retention Fidelity: The percentage of customers who act as "Advocates," effectively handling the
marketing for the brand through word-of-mouth.

Conclusion: The Age of the Sovereign Artisan

Micro-Niche Dominance represents the democratization of global power. We have entered an age where
the "Sovereign Artisan"—armed with Al and a deep understanding of a specific human need—can outperform a
faceless conglomerate. In 2026, the world doesn't need more "general" solutions; it needs more depth. The
future belongs to those who are brave enough to narrow their focus until they become the undisputed masters
of their own tiny, brilliant corner of the world.

List of used literature:
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THE AGENTIC FOUNDER: ORCHESTRATING AUTONOMOUS SYSTEMS FOR BUSINESS GROWTH

Abstract

The traditional startup model, characterized by rapid headcount expansion and hierarchical management,
is undergoing a fundamental transformation. This article investigates the emergence of the Agentic Founder—a
new breed of entrepreneur who utilizes autonomous Al agents to manage complex business functions. We
examine the transition from "software as a tool" to "Al as a workforce," focusing on the integration of
Autonomous Operating Systems (AOS) and Low-Code Orchestration. By shifting the founder's role from a
manager of people to an orchestrator of systems, this paradigm allows for exponential growth with a near-zero
marginal cost of labor. The success of modern ventures is increasingly defined by the founder’s Systemic

Intelligence and their ability to maintain strategic alignment across a decentralized, multi-agent ecosystem.

Keywords:
agentic entrepreneurship, autonomous Al, systemic intelligence, low-code orchestration, force multipliers,
scalable intent, multi-agent systems, strategic alignment, operational efficiency, and digital workforce.

1. The Shift from Saa$S to Autonomous Agents

For decades, entrepreneurs relied on Software-as-a-Service (SaaS) to increase productivity. However,
these tools remained passive, requiring human input for every decision. The era of the Agentic Founder marks a
shift toward Autonomous Agency.

¢ Proactive Execution: Unlike traditional software, agentic systems do not wait for a command. They are
programmed with a "Strategic Intent" and autonomously navigate tasks such as market analysis, lead generation,
and customer onboarding.

e The Managerial Pivot: The founder’s primary task is no longer daily operations but the "Fine-Tuning" of
agent logic. This involves setting high-level objectives and ethical guardrails, ensuring the digital workforce
remains aligned with the brand's core mission.

2. Orchestration: The New Foundational Skill

In the agentic model, the value of an entrepreneur is found in their ability to orchestrate disparate Al
models into a cohesive business unit.

e Multi-Agent Systems (MAS): Founders now deploy specialized agents for different departments—a
"Financial Agent" for real-time bookkeeping, a "Growth Agent" for ad optimization, and a "Technical Agent" for
code maintenance. These agents communicate with each other through standardized protocols.

¢ Low-Code/No-Code Glue: Modern founders utilize orchestration layers to connect these agents without
writing complex backend code. This democratization of technology allows creative thinkers to build sophisticated
infrastructures that previously required a full engineering team.

e The One-Person Powerhouse: By leveraging these "Force Multipliers," a single individual can now
manage the complexity of a global enterprise, focusing entirely on high-leverage decisions while the agents
handle the tactical execution.

3. Scaling Strategic Intent

The most significant advantage of agentic entrepreneurship is the ability to scale Strategic Intent without
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the friction of human communication layers.

¢ Eliminating "Internal Noise": In traditional companies, the founder's vision is often diluted as it passes
through various layers of management. In an agentic system, the vision is coded directly into the system's
objective functions, ensuring 100% fidelity in execution.

¢ Rapid Iteration: Because agents can work 24/7 and process data at machine speed, the "Feedback Loop"
of a startup is compressed. A founder can test a new market hypothesis, gather data, and pivot the entire
operation in a fraction of the time it would take a human team to realign.

4. Challenges of the Agentic Frontier

Despite the efficiency, the shift to autonomous orchestration introduces new challenges that founders
must navigate.

e The Alignment Problem: If an agent's objective is too narrow (e.g., "maximize clicks"), it may engage in
behavior that harms the brand long-term. Founders must master the art of "Reward Engineering" to ensure long-
term sustainability.

o Systemic Fragility: A business built on a web of autonomous agents can be vulnerable to "APIl Cascades"—
where a failure in one system impacts the entire chain. Modern founders must build "Resilient Architecture" with
manual overrides and redundant fail-safes.

Conclusion: The Future of High-Leverage Leadership

The rise of the Agentic Founder signals a new era of high-leverage leadership. By delegating the "doing"
to autonomous systems, the entrepreneur is free to reclaim the "thinking." This model does not replace the
human element; rather, it amplifies it, allowing the founder to act as the ultimate architect of value. As the barrier
to entry for complex operations continues to fall, the winners of this era will be those who can most effectively
translate their unique human vision into a high-functioning digital reality.
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COGNITIVE OFFLOADING: FREEING THE MIND FOR CREATIVE STRATEGY

Abstract
As the volume of industrial data exceeds human processing capacity, the most critical skill for the 2026
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entrepreneur is Cognitive Offloading. This article investigates the systematic delegation of low-level mental
tasks—such as schedule optimization, technical data retrieval, and routine administrative memory—to Personal
Al Agents. We explore the neurobiology of "Working Memory" and how offloading repetitive cognitive burdens
to an "External Neocortex" prevents decision fatigue. By clearing the mental "RAM," the modern leader
preserves their biological intelligence for High-Order Synthesis and Creative Strategy. Today, the success of a
founder is measured by their Cognitive Allocation Efficiency and the depth of their focus on non-computable
problems.
Keywords:
cognitive offloading, working memory, external neocortex, decision fatigue, Al personal assistants, cognitive
load theory, executive function, strategic synthesis, information triage, and mental ram.

1. The Biological Bottleneck: Managing Mental RAM

Human working memory is finite, typically capable of holding only a few chunks of information
simultaneously. In a high-stakes industrial environment, this "Biological RAM" is easily overwhelmed by mundane
details.

e Administrative Drainage: Constantly tracking deadlines, meeting notes, and follow-up emails creates a
"Background Process" that consumes significant metabolic energy.

e The Al Second Brain: In 2026, entrepreneurs use Synchronized Knowledge Graphs that act as a persistent
memory layer. When a founder asks, "What were the specific alloy tolerances we discussed in the Tokyo
meeting?", the Al retrieves the data instantly, removing the need for the human to store "Cold Data" in their
active memory.

2. Automating Information Triage

Offloading is not just about memory; it is about Attention Management. Al agents now act as a "Cognitive
Buffer" between the world and the leader.

e Priority Filtering: Instead of a raw inbox, the entrepreneur receives a "Synthesis Brief." The Al offloads
the task of reading 500 emails by categorizing them into: Immediate Action, Strategic Context, and Automated
Resolution.

e Real-Time Technical Support: During a factory floor walk-through, an AR interface offloads the need to
memorize machine manuals. By simply looking at a component, the "External Neocortex" projects the
maintenance history and current telemetry, allowing the human to focus entirely on Holistic System Assessment.

3. Preserving the "Executive Function"

The primary benefit of offloading is the prevention of Decision Fatigue. The human brain has a limited daily
qguota for making high-quality choices.

¢ Delegated Micro-Decisions: Tasks like optimizing a logistics route or choosing a cloud service provider
are offloaded to algorithmic agents. This ensures that when the entrepreneur must make a "Macro-Decision"—
such as a pivot in company direction or a cultural hire—their Prefrontal Cortex is fresh and unburdened.

e The Creative Surplus: By offloading the "How," the mind is free to explore the "Why." This creates a
"Strategic Surplus" where the leader can engage in long-range forecasting and creative synthesis that Al cannot
yet replicate.

4. Metrics of Cognitive Efficiency

In 2026, personal productivity is measured by the Synthesis-to-Maintenance Ratio.

e Cognitive Allocation Score: A metric provided by personal wearable devices that tracks how much time
the brain spends in "Deep Strategy" versus "Routine Processing."

e Memory Retrieval Latency: The speed at which an entrepreneur can access offloaded information
through their Al interface.

e Focus Sustainability: A measure of how many hours a leader can maintain "High-Order Thinking" before
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cognitive burnout sets in.

Conclusion: The Architect of Focus

Cognitive Offloading is the ultimate tool for the modern polymath. By treating the human brain as a
"Creative Processor" rather than a "Storage Device," we are unlocking new levels of entrepreneurial vision. We
are moving away from a culture that prides itself on "being busy" with details, toward a culture that values the
purity of focus. In the 2026 economy, the most powerful leaders will not be those who know the most, but those
who have the best systems for knowing just enough to make the world-changing decisions that only a human
can make.
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ETHICAL Al STEWARDSHIP: A NEW VOCATIONAL REQUIREMENT

Abstract
As Al transitions from experimental tools to core industrial infrastructure, the "Ethics of Al" has moved
from the philosophy department to the shop floor. This article investigates the emergence of Ethical Al
Stewardship as a mandatory vocational skill in 2026. We examine how the role of the worker is shifting from
mere "operator" to "Ethical Guardian," responsible for identifying Algorithmic Bias, ensuring Data Privacy, and
maintaining Human-in-the-Loop accountability. By integrating ethics into technical training, organizations are
building a workforce capable of navigating the "Socio-Technical" risks of autonomous systems. Today,
professional certification is no longer just about technical competence, but about the Ethical Integrity of the
human-Al partnership.
Keywords:
ethical ai stewardship, responsible Al, algorithmic bias, human-in-the-loop (hitl), data sovereignty, Al
governance, vocational training, socio-technical systems, explainability (xai), and digital accountability.
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1. The Guardian on the Floor: Beyond Technical Specs

In 2026, a technician’s job description includes "Ethical Monitoring." It is no longer enough for a system to
be efficient; it must be Fair.

e Detecting Algorithmic Drift: Workers are trained to spot "Bias Creep"—where an Al’s decision-making
(e.g., in predictive maintenance or hiring) begins to unfairly favor certain data profiles over others. Stewardship
means having the authority to "Emergency Stop" an algorithm if it exhibits discriminatory behavior.

e The Transparency Stack: Stewardship requires Explainability. A vocational professional must be able to
translate a "Black Box" decision into plain language for stakeholders, ensuring that Al-driven actions are always
defensible and transparent.

2. Data Sovereignty and Privacy Engineering

As industry becomes more data-hungry, the vocational worker acts as a Data Steward, protecting the
"Digital Rights" of customers and colleagues.

e Privacy-by-Design Workflows: Vocational training now includes "Privacy Engineering" —using techniques
like Differential Privacy or Synthetic Data to train models without compromising individual identity.

e The Consent Protocol: Stewards ensure that every piece of data used by the system is collected with
Informed Consent. They manage the "Data Life Cycle," ensuring that information is purged or anonymized
according to global standards like the Al Act of 2026.

3. Human-in-the-Loop (HITL) Accountability

A central tenet of stewardship is the refusal to delegate Ultimate Responsibility to a machine.

e The Moral Override: In high-stakes sectors (healthcare, heavy machinery, finance), the human steward
remains the "Final Auditor." They use Al as a high-fidelity advisor but retain the "Veto Power" to override a
machine recommendation based on human empathy or contextual wisdom.

e Accountability Mapping: Organizations use "Responsibility Chains" to document who (human) is
responsible for which (Al) outcome. This prevents the "Automation Bias" where people blindly trust a screen,
even when it contradicts common sense.

4. Metrics of Ethical Maturity

How do we measure a "Good Steward"? We look at the Trust-to-Output Ratio.

¢ The Bias Mitigation Rate: A metric tracking how many algorithmic errors were caught and corrected by
human stewards before they impacted the real world.

e Explainability Score: The percentage of Al-driven decisions that can be successfully "reversed-
engineered" and explained to a non-technical audience.

e Stewardship Compliance Index: A measure of how consistently a team follows ethical protocols (data
purging, consent checks, bias audits) in their daily workflow.

Conclusion: The Soul of the Machine

Ethical Al Stewardship is the final component of the Industry 5.0 revolution. We have realized that
technology without values is a liability, not an asset. By making ethics a vocational requirement, we are ensuring
that the factories, offices, and digital systems of the future are not just smart, but Wise. The worker of 2026 is
the soul of the machine—the critical human element that ensures our algorithms serve humanity, rather than
the other way around.

List of used literature:
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THE RISE OF THE "SOLO-CORP": ONE HUMAN, TEN THOUSAND AGENTS

Abstract

The traditional correlation between "Company Size" and "Employee Count" has been permanently
severed. This article investigates the Solo-Corp—a business model where a single human founder orchestrates a
massive, autonomous digital workforce. We examine the transition from "Management of People" to
"Orchestration of Agents," exploring how specialized Al entities handle everything from Tier-1 customer support
to real-time supply chain adjustments. By leveraging Agentic Al and Swarm Intelligence, a solo entrepreneur can
now achieve the operational output previously reserved for Fortune 500 corporations. Today, the success of a
venture is measured by its Revenue-per-Human and the architectural elegance of its Agent Governance Stack.

Keywords:
solo-corp, ai agents, agentic Al, swarm intelligence, orchestration, revenue-per-human, hyper-scaling,
autonomous workflows, governance stack, and digital workforce.

1. The New Unit of Production: The Goal-Driven Agent

In 2026, we have moved beyond "Software as a Tool" to "Software as a Colleague." An agent is not just an
app; it is a goal-oriented system capable of reasoning and independent action.

e Task Decomposition: The Solo-Corp founder provides a high-level objective (e.g., "Expand our eco-
friendly packaging line to the Nordic market"). The Orchestrator Agent then breaks this down into sub-tasks:
market research, localized SEO, supplier vetting, and compliance checks—assigning each to specialized sub-
agents.

e Autonomous Execution: Once initialized, these agents operate 24/7. A "Sales Agent" doesn't just send
emails; it researches prospects, adjusts its tone based on social signals, and schedules meetings only when a lead
is "Hot."

2. Swarm Intelligence and Multi-Agent Collaboration

The true power of the Solo-Corp lies in Swarm Al—the ability of distinct agents to "talk" to each other to
solve complex problems without human intervention.

e Departmental Simulation: A Solo-Corp simulates traditional departments. The "Marketing Agent" creates
content, which the "Legal Agent" audits for compliance, while the "Finance Agent" adjusts the ad budget based
on real-time conversion data.

e The Feedback Loop: If the "Supply Chain Agent" detects a delay in raw materials, it automatically notifies
the "Customer Success Agent" to update delivery estimates and the "Ads Agent" to throttle promotions,
preventing a reputation crisis before the founder even wakes up.

3. The Governance Stack: The "Kill-Switch" and the Compass

Managing ten thousand agents requires a new kind of leadership: Algorithmic Governance. The founder
acts as the "Chief Ethical Officer."

e The Governance Layer: To prevent "Agent Drift" (where Al logic takes an unintended or costly path),
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Solo-Corps use an independent governance layer. This layer acts as a set of digital guardrails, monitoring agent
spend, data privacy, and brand voice.

e The "Kill-Switch" Protocol: Every agentic swarm includes a hard-coded "Kill-Switch." If an agent's actions
exceed a predefined "Risk Threshold"—such as authorizing a payment over $5,000—it must halt and seek human
authorization.

4. Metrics of the Solo-Corp Era

We no longer look at "Headcount" as a sign of growth. Instead, we use Leverage Metrics.

e Agent-to-Founder Ratio: A measure of how many autonomous entities a single human can effectively
govern. Top-tier Solo-Corps in 2026 often reach ratios of 10,000:1.

e Decision Latency: The time it takes for the agent swarm to react to a market change versus a human-
managed competitor.

e Revenue-per-Human (RPH): The ultimate efficiency metric. In 2026, Solo-Corps are regularly crossing the
S$10M RPH mark by keeping overhead low and digital output high.

Conclusion: The Architect of the Symphony

The Solo-Corp is the final evolution of the "Lean Startup." It represents a world where the only limit to a
company’s size is the founder’s vision and systemic design. By delegating the "doing" to an army of agents, the
entrepreneur is freed to focus on the "why"—innovation, ethics, and human connection. In 2026, being "small"
is no longer a disadvantage; it is a strategic choice that allows for maximum agility, extreme profitability, and the
freedom to build at the speed of thought.
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THE WISDOM ECONOMY: VALUING HUMAN INSIGHT IN AN AUTOMATED AGE

Abstract
As we reach the conclusion of this series, we examine the final destination of the industrial shift: The
Wisdom Economy. In a 2026 landscape where data is infinite and logic is a commodity, the scarcest and most
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valuable resource is Human Wisdom. This article explores the transition from "Information Processing" to
"Meaning-Making," where the role of the entrepreneur is to provide the ethical, emotional, and intuitive
guidance that algorithms cannot replicate. We investigate the "Human Premium"—the measurable value added
by empathy, lived experience, and moral courage. Today, the ultimate success of a venture is measured by its
Human-Centricity and its ability to turn technological power into profound social and personal flourishing.
Keywords:
wisdom economy, meaning-making, human premium, intuitive guidance, ethical leadership, post-information
age, social capital, existential value, empathetic intelligence, and purpose-driven venture.

1. The Post-Information Paradox

We have spent decades building systems to process information faster. In 2026, we have achieved "Peak
Information," only to realize that more data does not lead to better lives.

e The Logic Ceiling: Al can find the most "efficient" path to a goal, but it cannot decide if the goal is worth
pursuing. Wisdom is the ability to choose the right goal among infinite "efficient" ones.

e The Meaning Gap: As automation handles the "how," humans are left with the "why." The Wisdom
Economy is built on solving the crisis of meaning, providing products and services that enhance the human
experience rather than just the human output.

2. The "Human Premium": Non-Computable Assets

In the 2026 market, "Made by Human" and "Directed by Human" are high-value certifications.

e Empathetic Synthesis: While Al can simulate empathy, it lacks the shared biological and social
vulnerability of a human. In fields like healthcare, eldercare, and high-level negotiation, the "Human Premium"
is the comfort and trust that only a fellow human can provide.

e Moral Courage: Algorithms are risk-averse or risk-blind. Wisdom involves the ability to make "Unpopular
Decisions"—to prioritize long-term ethical integrity over short-term algorithmic optimization. This Moral
Stewardship (Article 30) is the cornerstone of brand loyalty in 2026.

3. Mentorship as the Ultimate Product

In the Wisdom Economy, every business becomes, in some form, an Educational and Mentoring Entity.

e The Founder as Philosopher-King: Following the "Poly-Technical" model (Article 25), founders are
increasingly valued for their worldview. Customers don't just buy a tool; they buy into a perspective on how the
world should work.

e Intergenerational Knowledge Transfer: Organizations are prioritizing the retention of "Elder Wisdom." Al
is used to capture the tacit knowledge of veteran craftsmen and engineers—not to replace them, but to create
"Wisdom Libraries" that the next generation of Solo-Corps (Article 33) can consult.

4. Metrics of the Wisdom Economy

How do we quantify "Meaning"? We look at Holistic Value.

e The Fulfillment Index: A measure of how much a product or service contributes to the user’s long-term
well-being and sense of agency.

e Ethical Coherence: The alignment between a venture’s stated "Seventh Generation" goals (Article 39)
and its real-world impact.

e Human-to-Human (H2H) Interaction Value: A metric evaluating the depth and quality of human
connection facilitated by a technological platform.

Conclusion: The Return of the Artisan

The journey through these forty articles has led us to a singular truth: Technology is a mirror. In 2026, it
reflects our desire to be free from drudgery so that we can finally focus on what makes us human. The Wisdom
Economy is not a rejection of the digital age, but its fulfillment. It is an economy where we use our "ten thousand
agents" to handle the logic, so that we can use our one life to create Meaning, Beauty, and Connection. The
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future is not a machine; the future is a human, empowered by machines, acting with the wisdom of the ages.
List of used literature:
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TOKENIZED CAPITAL: THE DEMOCRATIZATION OF EARLY-STAGE INVESTMENT

Abstract

The financial architecture of early-stage venturing is undergoing a structural shift from centralized
gatekeeping to Tokenized Democratization. This article investigates the emergence of Tokenized Capital—the
process of converting traditional equity and debt into digital tokens on a blockchain. We examine how Fractional
Ownership, Programmable Compliance, and Secondary Liquidity are dismantling the barriers that once limited
venture capital to institutional players and high-net-worth individuals. Today, the success of a funding round is
measured by its Global Accessibility and the efficiency of its Smart Contract Governance, allowing startups to
raise capital from a diverse, international pool of retail and institutional micro-investors.

Keywords:
tokenized capital, asset fractionalization, early-stage investment, blockchain governance, smart contracts,
secondary liquidity, STO (security token offering), decentralized finance (DEFI),
programmable compliance, and democratization of finance.

1. The Mechanics of Fractionalization

The core innovation of tokenized capital is Fractionalization, which breaks down high-value assets into
smaller, more affordable digital units.

o Lowering the Entry Bar: Historically, private equity required minimum investments of $100k or more.
Through tokenization, these "entry tickets" are divided into tokens worth as little as $100, enabling retail
participation in high-growth startups.

e Granular Ownership: Investors can hold precise percentages of a company’s equity, which are recorded
on an immutable ledger. This transparency reduces the administrative friction of managing a large cap table with
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thousands of micro-investors.

2. Programmable Compliance: The Legal Layer

Unlike early "Initial Coin Offerings" (ICOs), modern Security Token Offerings (STOs) integrate legal and
regulatory requirements directly into the digital asset.

e Embedded Logic: Smart contracts act as programmable compliance officers. They automatically enforce
KYC (Know Your Customer) and AML (Anti-Money Laundering) rules, ensuring that tokens can only be traded
between verified, eligible investors.

e Automated Dividends and Voting: Tokenization automates the '"Lifecycle Management" of an
investment. Dividend distributions and shareholder voting occur autonomously via the blockchain, removing the
need for traditional back-office intermediaries.

e Global Interoperability: Because the compliance is "on-chain," tokens can be traded across different
jurisdictions seamlessly, provided the smart contract recognizes the regulatory parameters of each region.

3. Unlocking Secondary Liquidity

One of the most profound impacts of tokenization is the creation of Secondary Markets for previously
illiquid private assets.

e The End of the "Lock-up": Traditionally, early investors had to wait 7-10 years for an IPO or acquisition
to exit. Tokenized equity can be traded on regulated Alternative Trading Systems (ATS), providing investors with
"Exit Liquidity" much earlier in a company's lifecycle.

e Real-Time Valuation: Continuous trading on secondary markets provides a more accurate, market-driven
valuation of a startup, moving away from the "Stagnant Valuations" that often lead to down-rounds in traditional
VC.

4. Decentralized Venture Capital (DeVC)

The rise of Decentralized Autonomous Organizations (DAOs) is giving birth to a new model: DeVC.

e Crowdsourced Due Diligence: In a DeVC model, the community of token holders participates in the due
diligence process. This "Wisdom of the Crowd" often identifies niche opportunities that traditional, centralized
VC firms might overlook.

e Strategic Alignment: Token holders are often more than just "passive" investors; they are active users
and advocates of the product. This aligns the financial success of the venture with the active participation of its
community.

e Risk Redistribution: Tokenization allows for "Risk Slicing," where different tokens represent different
levels of risk and return within the same project (e.g., senior debt tokens vs. common equity tokens).

Conclusion: The Meritocratic Future of Capital

The democratization of early-stage investment through Tokenized Capital represents a move away from
"Elite Networks" toward a Meritocratic Financial Ecosystem. By lowering barriers to entry and increasing
liquidity, we are not just changing how we invest, but who gets to invest and who gets funded. As we integrate
blockchain's transparency with programmable law, the startup landscape becomes a global playing field where
the best ideas can attract capital from every corner of the world, regardless of the founder's or investor's
geographic location.

List of used literature:
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NEURODIVERSITY AS A COMPETITIVE ADVANTAGE

Abstract

In the 2026 industrial landscape, the most valuable asset is no longer "Standardized Intelligence," but
Cognitive Diversity. This article investigates how Neurodiversity—including Autism, ADHD, Dyslexia, and
Dyspraxia—has transitioned from a matter of "compliance" to a primary Competitive Advantage. We explore
how neurodivergent professionals excel in roles requiring Hyper-focus, Complex Pattern Recognition, and Non-
Linear Problem Solving, often outperforming neurotypical peers by up to 30% in productivity. By redesigning the
workplace to accommodate diverse sensory and cognitive needs, organizations are unlocking a "superpower"
for innovation. Today, the success of a high-tech team is measured by its Cognitive Variability Index and its ability
to integrate "unconventional" minds into the core of the business.

Keywords:
Neurodiversity, Cognitive Advantage, Hyper-focus, Pattern Recognition, ADHD Innovation, Autistic Productivity,
Dyslexic Thinking, Sensory-Inclusive Design, Industry 5.0, and Universal Design.

1. The Cognitive Edge: Strengths Beyond the Norm

The 2026 workforce rewards "Thinking Differently." As Al handles routine logic, human value lies in the
edge cases of cognition.

¢ Pattern Recognition & Data Analysis: Individuals on the Autism spectrum often possess an extraordinary
ability to spot anomalies in massive datasets. In cybersecurity and quality control, this "Natural Algorithmic Sight"
allows for the detection of flaws that standard tools miss.

e Non-Linear Innovation: The ADHD brain is natively "Associative," making connections between seemingly
unrelated fields. This is the engine of Cross-Domain Synthesis (Article 25), driving "Zero-to-One" breakthroughs.

e Visual & Spatial Reasoning: Dyslexic professionals often excel in 3D spatial awareness and "Big Picture"
systems thinking, making them elite architects and strategic planners in complex industrial environments.

2. Designing the Neuro-Inclusive Ecosystem

Accommodating neurodiversity is not about "charity"; it is about Optimization. Small environmental shifts
unlock massive ROI.

e Sensory Management: Inclusive factories in 2026 utilize Adjustable Lighting, Acoustic Dampening, and
"Quiet Zones" (Article 27). For a hypersensitive worker, removing the "sensory noise" of a flickering LED or a
buzzing motor can increase their output by over 100%.

e Communication Customization: Moving away from ambiguous verbal instructions to Structured, Written
Protocols (Article 28) ensures clarity. Providing meeting agendas 24 hours in advance allows for "Deep
Processing," ensuring that every mind can contribute its best ideas.

e Output-Based Evaluation: Management has shifted from tracking "Presenteeism" (how you look while
working) to Results-Based Metrics. This respects varied working rhythms, such as the "Sprint-and-Rest" cycles
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common in ADHD or the deep-immersion phases of Autism.

3. The "Universal Design" Dividend

A key discovery of 2026 is that "Designing for the Edge benefits the Center."

e Clearer for All: The tools used to support neurodivergent workers—such as visual task-boards, clear
documentation, and distraction-free zones—actually increase the productivity of neurotypical workers as well.

e Reduced Turnover: Companies with dedicated neurodiversity programs report 90% retention rates. In a
global talent war, the loyalty and specialized skill of a neurodiverse workforce provide long-term stability.

4. Metrics of Cognitive Diversity

Organizations now track their "Neuro-Maturity" through specialized KPIs.

e The Cognitive Variability Index (CV1): A measure of the diversity of "Thinking Styles" within a team. High
CVlis a leading indicator of a team's ability to solve "Wicked Problems."

e Accommodation ROIl: Tracking the increase in department-level productivity following the
implementation of sensory or communicative adjustments.

e The "Masking" Delta: Anonymous surveys measuring how much employees feel they have to suppress
their natural traits to "fit in." Lower masking scores correlate with higher innovation and lower burnout.

Conclusion: The Superpower of the Intelligent Age

Neurodiversity is the final frontier of the diversity movement. In 2026, we have realized that a "Normal"
brain is just a statistical average, not a performance peak. By embracing the full spectrum of human cognition,
we are creating a more resilient, innovative, and humane industrial world. The companies that lead the future
will not be those with the most "standard" employees, but those that know how to orchestrate a Symphony of
Different Minds, turning every "difference" into a decisive advantage.

List of used literature:
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GENERATIVE CO-DESIGN: ARCHITECTURE AS A DIALOGUE BETWEEN HUMAN AND ALGORITHM

Abstract
In the traditional design process, the architect acts as the sole creator, manually drafting every line and
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curve. This article explores the transition to Generative Co-Design, a collaborative framework where the architect
defines the "intent" and "constraints," while Generative Algorithms explore millions of possible iterations to find
the optimal solution. We examine how this dialogue between human intuition and machine computation is being
applied to solve complex architectural challenges, such as structural efficiency, solar optimization, and material
minimization. By shifting the role of the architect from "Draftsman" to "Curator of Options," Generative Co-
Design enables the creation of high-performance, organic forms that were previously impossible to calculate.
Today, the success of a project is measured by the Algorithmic Coherence of the design and its ability to
outperform traditional geometries in sustainability and resilience.
Keywords:
generative co-design, parametric architecture, computational design, algorithmic optimization, evolutionary
algorithms, structural efficiency, solar performance, biomimicry, human-Al collaboration,
and constraint-based design.

1. Defining the Logic: From Drawing to Programming

The core shift in Generative Co-Design is that the architect no longer "draws" a building; they "program"
the rules of its existence.

e Parameterization of Intent: The architect inputs variables—such as site boundaries, required floor area,
local wind patterns, and budget limits. These become the "DNA" of the project.

e The Infinite Search Space: The algorithm processes these constraints and generates thousands of valid
design iterations. This allows the architect to see "Extremes" of the design—options that prioritize maximum
sunlight, minimum material usage, or maximum structural stability.

2. Performance-Driven Morphology

In Co-Design, the shape of a building is a direct response to its environment, a concept known as
Performance-Driven Morphology.

e Structural Topology Optimization: Algorithms can identify the "Load Paths" within a structure and
remove material from areas that do not support weight. This often results in bone-like, organic structures that
are 30% lighter and 50% stronger than traditional beams.

e Solar and Wind Response: The algorithm can twist or perforate a building's facade to maximize natural
cooling or minimize heat gain. In the Co-Design studio, students use these tools to "evolve" a building envelope
that acts as a passive climate control system.

3. The Human as the Curator

While the algorithm generates the "What," the human architect is responsible for the "Why." This is the
"Dialogue" at the heart of the process.

e Subjective Selection: An algorithm can optimize for "Light," but it cannot define "Beauty" or "Cultural
Meaning." The architect sifts through the optimized iterations to find the one that resonates emotionally and
socially with the community.

e Refining the Constraints: If the algorithm produces a result that is technically perfect but spatially
awkward, the architect goes back and adjusts the "Rules." This iterative loop—Constraint - Generation -
Evaluation - Refinement—is the modern design cycle.

4. Metrics of Co-Designed Excellence

Evaluation in the Generative era moves beyond "Style" to Mathematical Merit.

e The Material Efficiency Ratio: This compares the structural performance of the design against the
amount of material used. High-scoring designs are those that achieve "Maximum Strength with Minimum
Matter."

e Performance Fidelity: This tracks how closely the finished building matches the algorithmic predictions
(e.g., does it actually use 40% less energy for cooling as predicted by the Co-Design model?).

e Geometric Complexity Score: This measures the degree of "Non-Standard" geometry that was
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successfully integrated and fabricated, pushing the boundaries of what modern manufacturing can achieve.

Conclusion: The New Language of Form

Generative Co-Design is not about replacing the architect with a computer; it is about providing the
architect with a "Bionic Eye" for complexity. By embracing the algorithm as a partner, we are moving toward an
architecture that is more efficient, more organic, and more deeply integrated with the laws of nature. The
buildings of the future will not look like boxes; they will look like the result of a sophisticated conversation
between human vision and mathematical truth. In this era, the most visionary architects will be those who can
best orchestrate the power of the algorithm to serve the needs of the human spirit.
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THE "POLY-TECHNICAL" ENTREPRENEUR: CODING, SALES, AND PHILOSOPHY

Abstract

In the hyper-specialized markets of the past, success was often found in narrow expertise. However, the
industrial landscape of 2026 demands the Poly-Technical Entrepreneur—a leader who bridges the gap between
deep technical execution and broad humanistic inquiry. This article examines the "T-Shaped" mastery required
to thrive today: the ability to code (to build the system), the ability to sell (to give the system purpose), and the
ability to apply philosophy (to ensure the system is ethical and resilient). We explore why "Generalist Integration"
has become the ultimate competitive advantage, allowing founders to synthesize disparate data points into a
singular strategic vision. Today, the success of a venture is measured by its Interdisciplinary Coherence and the
founder’s ability to navigate the "Triple-Helix" of Tech, Commerce, and Ethics.

Keywords:
poly-technical entrepreneur, T-shaped skills, interdisciplinary synthesis, coding for founders, persuasion
science, applied philosophy, technicity, ethical governance, generalist advantage, and strategic integration.
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1. The Triple-Helix of Modern Leadership

The 2026 entrepreneur must operate at the intersection of three previously distinct domains. Mastery in
one is no longer sufficient; the value is created in the overlap.

e Technical Literacy (Building): Even if the founder is not the primary engineer, they must understand the
"physics" of their product. This means knowing enough code and systems architecture to evaluate technical debt
and understand the limitations of their Al agents.

e Commercial Persuasion (Selling): In an automated world, the "Human Touch" in sales is more valuable
than ever. The founder must be a master of storytelling, translating complex technical specs into emotional value
for the consumer.

e Philosophical Inquiry (Steering): As Al takes over the "How," the "Why" becomes the most difficult
question. Founders use philosophical frameworks (Stoicism for resilience, Utilitarianism for scaling, Ethics for
data) to guide their company’s moral compass.

2. The Generalist Advantage in a Specialist World

While Al can outperform any specialist in a narrow task, it struggles with Cross-Domain Synthesis. This is
where the Poly-Technical human shines.

e Pattern Recognition: A founder who understands both supply chain logistics and behavioral psychology
can identify a market inefficiency that a pure data scientist might miss.

e Translation Power: The Poly-Technical entrepreneur acts as a "Universal Translator" between the
engineering team, the investors, and the end-user. They prevent the "Silo Effect," ensuring that the technical
build remains aligned with the commercial promise.

3. Philosophy as an Operational Tool

In 2026, philosophy is not an academic luxury; it is a Risk Management Framework.

e Mental Resilience: Founders use Stoic and Taoist principles to navigate the "High-Volatility" cycles of the
modern economy. The ability to remain "centered" during a system failure or a market crash is an operational
asset.

e First-Principles Thinking: By applying Socratic questioning to their own business model, entrepreneurs
can strip away industry assumptions and discover "Zero-to-One" innovations that others overlook.

4. Metrics of the Poly-Technical Founder

We evaluate this new breed of leader through the Integration Quotient (IQ-2).

e Context-Switching Velocity: The speed at which a leader can move from a technical debugging session to
a high-level boardroom negotiation without losing cognitive clarity.

e Strategic Coherence Score: A measure of how well the company’s technical execution matches its stated
ethical values and commercial goals.

e The Synthesis Dividend: The measurable value (in revenue or efficiency) created by combining two
previously unrelated technologies or market insights.

Conclusion: The Architect of Meaning

The Poly-Technical Entrepreneur is the ultimate response to the age of automation. By combining the
"Hard Skills" of construction with the "Soft Skills" of persuasion and the "Deep Skills" of philosophy, they become
more than just business owners—they become Architects of Meaning. In 2026, the machines will handle the
logic, but the humans will handle the Vision. Those who can speak the language of the machine while keeping
their feet planted in the human experience will be the ones who define the future of industry.
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ONE-PERSON UNICORNS: LEVERAGING Al TO SCALE GLOBAL IMPACT

Abstract
In the current entrepreneurial era, the traditional metric of a "unicorn"—a billion-dollar valuation—is
being redefined by the emergence of the One-Person Unicorn. This article investigates how solo founders are
utilizing Agentic Al and Autonomous Systems to achieve global scale without the friction of a traditional human
workforce. We examine the collapse of traditional barriers to entry, the rise of Al-driven Productivity Multipliers,
and the strategic shift toward Lean Hypergrowth. By leveraging sophisticated tools like Cursor, CrewAl, and
Generative Content Engines, individual visionaries are now capable of wielding the operational capacity of a mid-
sized corporation. Today, the success of a venture is measured by its Revenue-per-Employee (leveraging infinite
digital labor) and its ability to maintain a singular, uncompromised strategic vision.
Keywords:
one-person unicorn, ai productivity multipliers, lean hypergrowth, revenue-per-employee, agentic systems,
autonomous scaling, solo founder playbook, global impact, digital workforce, and capital efficiency.

1. The Collapse of the Talent Barrier

Historically, building a billion-dollar company required an "army" of specialized talent. In the current
landscape, advanced Al has transformed those once-expensive roles into Scalable Software Functions.

e From Teams to Toolsets: Functions such as branding, product development, and customer support,
which previously required departments, are now handled by an integrated Solopreneur Tech Stack.

e The "Vibe Coder" Phenomenon: Utilizing Al coding assistants, founders with minimal technical
background (or "vibe coders") are building MVPs in weeks rather than months. These tools handle boilerplate
and repetitive code, allowing the founder to focus on high-level architecture and user experience.

2. Scaling Through Autonomous Systems
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A One-Person Unicorn is not built on a founder's manual labor, but on their ability to build Systems that
Anticipate.

¢ Al as an Autonomous System: By 2026, Al no longer simply waits for instructions. It acts within defined
boundaries—monitoring customer acquisition costs, adjusting ad spend, and preparing marketing assets
automatically based on real-time data.

e Hyper-Automated Service Delivery: Solo founders utilize Large Language Models (LLMs) to draft
proposals, analyze system logs, and engage in 24/7 customer support, maintaining a high-quality global presence
without personal intervention in every transaction.

e The Competitive Moat: The speed of iteration is the solo founder's ultimate advantage. Without the
"coordination overhead" of meetings and internal communication, a single visionary can pivot their strategy and
update their product daily, outpacing slower, traditional competitors.

3. The Economics of the Lean Empire

The financial profile of the One-Person Unicorn is characterized by extreme Capital Efficiency and near-
limitless margins.

e Revenue-per-Employee Ratio: In this model, the revenue-per-employee metric reaches unprecedented
levels, as the only employee is the founder, while the "work" is performed by digital agents.

e Sustainable Scalability: By avoiding the "Growth Pressure" that necessitates massive hiring, solo founders
maintain architectural consistency and a singular brand voice. They grow "Computationally" rather than
"Organizationally."

4. Challenges: The Human Edge in an Automated World

While Al handles the "how," the founder remains responsible for the "why." Scaling a billion-dollar
company alone introduces unique pressures.

e Vision vs. Automation: The risk for solo founders is scaling in the wrong direction faster. Al can accelerate
workflows, but it cannot replace the Founder’s Intuition or the emotional intelligence required to build deep
customer relationships.

e Accountability and Ethics: As one-person empires grow, questions of accountability arise. Without a
board or a large team to provide checks and balances, the ethical alignment of the Al agents rests solely on the
founder's shoulders.

Conclusion: The Future of Billion-Dollar Agility

The emergence of the One-Person Unicorn is the ultimate proof that Strategic Intent is the most valuable
asset in the modern economy. By utilizing Al to automate the mundane and scale the complex, solo founders are
rewriting the rules of success. This era does not represent the end of the team, but the birth of a new kind of
team—one where a single human mind acts as the conductor for a symphony of intelligent, autonomous systems,
creating global impact at a scale previously reserved for the world's largest organizations.
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GAMIFIED INDUSTRIALIZATION: TURNING PRODUCTION INTO PEDAGOGY

Abstract
In the Industry 5.0 era, the factory floor has been reimagined as a giant, interactive classroom. This article
investigates Gamified Industrialization, a methodology that embeds game mechanics—such as narrative arcs,
real-time feedback loops, and progressive skill-leveling—directly into the production workflow. We explore how
manufacturers are moving beyond simple "points and leaderboards" to create Immersive Production Quests that
transform repetitive labor into a series of rewarding learning missions. By utilizing Al-driven Dynamic Difficulty
Adjustment, these systems ensure workers remain in a state of "Flow," constantly acquiring new skills while
maintaining peak output. Today, the success of a production line is measured by its Skill-Gain Velocity and the
psychological well-being of its human-centric workforce.
Keywords:
gamified industrialization, industry 5.0, production-as-pedagogy, dynamic difficulty adjustment, flow state,
workforce engagement, skill-gain velocity, narrative anchoring, real-time feedback, and immersive training.

1. Beyond Points: Narrative Anchoring in Production

Early attempts at gamification failed because they were "cosmetic"—merely adding badges to boring
tasks. In 2026, we use Narrative Anchoring.

¢ Role-Based Engagement: Instead of being an "Assembly Line Worker," an employee might be assigned
the role of "System Guardian" or "Quality Detective." This shift in identity reframes the day's tasks as a mission
to protect the product's integrity.

e Quest-Based Workflows: Production targets are structured as "Quests." Completing a batch without
errors might "unlock" a new chapter in a company-wide story or grant access to advanced machinery "levels,"
turning career progression into a tangible, visible journey.

2. Al-Driven "Flow" Management

The core technical challenge of gamified production is balancing the difficulty of the task with the skill of
the worker.

e Dynamic Difficulty Adjustment (DDA): Al agents monitor worker performance in real-time. If a task
becomes too easy (leading to boredom) or too hard (leading to stress), the system subtly adjusts. This might
involve introducing a new "Side-Quest" (like a complex custom order) or providing an "AR Power-Up" (a visual
overlay to assist with a difficult step).

e The Flow Trigger: By keeping the challenge at exactly 10% above the current skill level, the factory floor
becomes a "High-Dopamine Environment," significantly reducing the 61% boredom rate seen in traditional
industrial settings.

3. Feedback Loops as Pedagogical Tools

In traditional industry, feedback is often delayed and negative (e.g., a manager correcting a mistake hours
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later). Gamified production uses Instant, Positive Reinforcement.

e Micro-Rewards and Social Memory: Small achievements (like "50 Perfect Welds") trigger immediate
haptic or visual feedback. These are stored in a "Social Memory" ledger, where peers can see and celebrate
"High-Fidelity" performances, promoting a culture of Relatedness and Competence.

e Zero-Risk Failure: "Games" allow for failure. Augmented Reality (AR) allows workers to "retry" complex
maneuvers in a simulated overlay before committing to a physical part, turning every mistake into a low-stakes
lesson rather than a costly error.

4. Metrics of the Gamified Factory

The "Scoreboard" of 2026 tracks more than just units produced.

o Skill-Gain Velocity: The rate at which a worker "levels up" from a novice to a master in specific technical
competencies.

e Engagement Delta: A comparison of productivity and mood between gamified and non-gamified shifts.

e Error-Resolution Points: Instead of penalizing errors, points are awarded for detecting and resolving
production flaws (e.g., Boeing’s system that improved quality adherence by 18%).

Conclusion: The Playful Producer

Gamified Industrialization is not about making work "fun" in a trivial sense; it is about making work
meaningful. By turning production into pedagogy, we are solving the 2026 skills gap from the inside out. We are
creating a workforce that doesn't just "show up," but "plays to win"—where winning is defined as the continuous
growth of the human spirit through the mastery of craft. In this new industrial culture, the factory is no longer a
place where humans are used; it is a place where humans are cultivated.
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THE TEACHING FACTORY: EMBEDDING EDUCATION INTO THE PRODUCTION FLOW

Abstract
In the contemporary industrial landscape, the boundary between "work" and "learning" has effectively
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vanished. This article investigates the emergence of The Teaching Factory—a pedagogical model where
vocational education is no longer a preparatory phase but an intrinsic part of the production cycle. We examine
the integration of Live Telemetry Training, On-Demand Micro-Learning, and Augmented Reality (AR) Scaffolding
into the factory floor. By converting every industrial action into a data-driven learning opportunity, institutions
are dismantling the legacy of "classroom-first" training. Today, the success of a vocational program is measured
by the Skill-Acquisition Velocity of its workers and the seamlessness of knowledge transfer from the digital twin
to the human artisan.
Keywords:
teaching factory, vocational pedagogy, work-integrated learning (WIL), industry 5.0, live telemetry, ar
scaffolding, micro-learning, skill-acquisition velocity, cognitive apprenticeship, and digital twin integration.

1. The Dissolution of the Classroom-Factory Divide

The defining evolution of modern technical training is the move toward Work-Integrated Learning (WIL)
at a systemic level. The "Teaching Factory" treats the production line as a live laboratory.

e Synchronous Knowledge Loops: As a student operates a CNC machine or a robotic arm, the system tracks
their performance in real-time. If a deviation is detected, the machine’s interface doesn't just halt; it provides a
Contextual Lesson on the specific physics or mechanical principle causing the error.

e The "Zero-Latency" Curriculum: Traditional curricula are updated every few years. In the Teaching
Factory, the curriculum is updated daily based on the new technical challenges encountered on the shop floor,
ensuring that students are always learning the most relevant, high-demand skills.

2. AR Scaffolding: The Digital Mentor

In 2026, the master-apprentice relationship has been augmented by Spatial Computing. Workers no longer
look away from their task to consult a manual; the manual is overlaid on the task.

e Step-by-Step Visual Guidance: Using AR glasses, apprentices see "Holographic Overlays" that highlight
exactly where a component should be placed or the precise angle of a weld. This reduces "Cognitive Load" and
allows the learner to focus on developing tactile precision.

e Expert "Ghost" Projections: A master craftsman located miles away can project their "Digital Ghost"—a
3D holographic representation of their hands—onto the apprentice's workspace to demonstrate complex
maneuvers in real-time.

3. Live Telemetry and the Digital Twin

The most advanced Teaching Factories utilize Digital Twins to bridge the gap between theoretical physics
and industrial practice.

¢ Real-Time Data Visualization: Students can see the "invisible" forces at work—such as heat distribution,
structural stress, or electrical flow—visualized directly on the physical machine through their headsets. This
builds a deeper Intuitive Understanding of the machinery that was previously impossible.

e Risk-Free Error Simulation: Learners can "record" a production run into a virtual environment and then
intentionally introduce errors to see the outcome. This allows them to master emergency protocols and
troubleshooting without risking expensive equipment or human safety.

4. Metrics of a Learning Workforce

In the Teaching Factory model, productivity is no longer the only KPI. We now measure Educational
Throughput.

o Skill-Acquisition Velocity: This metric tracks how quickly a new hire moves from "Supervised Assistance"
to "Autonomous Mastery." By embedding learning into the workflow, companies have reduced training times by
up to 60%.

e Competency-Based Micro-Credentials: As workers master specific tasks on the floor, their Blockchain
Portfolio is automatically updated with verified credentials. These are not based on hours spent in a seat, but on
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proven performance metrics captured by the factory’s loT sensors.

Conclusion: The Human-Centric Shop Floor

The Teaching Factory represents a shift toward a Human-Centric Industry 5.0. By treating education as a
continuous process rather than a static destination, we are creating a workforce that is as adaptable and resilient
as the technology they manage. In this new era, the most competitive factories are not just those that produce
the best products, but those that produce the most capable people. The factory is no longer just a place of labor;
it is a cathedral of lifelong learning.
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CIRP.
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HAPTIC LANGUAGE LEARNING: "FEELING" THE PHONETICS

Abstract
For decades, language learning was a purely "Auditory-Visual" exercise. In 2026, the inclusion of the

Somatosensory System has revolutionized phonetic acquisition. This article explores Haptic Language Learning,
a method that uses wearable technology to provide tactile feedback for the physical nuances of speech. We
investigate the use of Phonetic Resonance Actuators—devices that vibrate or apply pressure to the skin to
simulate the vocal cord vibrations, air pressure, and tongue positioning of a native speaker. By "feeling" the
stress, rhythm, and intonation of a language, students can achieve Articulatory Precision faster than through
listening alone. Today, the success of a language program is measured by its Tactile-Phonetic Mapping and the
reduction of the "Native Accent Gap."

Keywords:

haptic language learning, phonetic resonance, somatosensory feedback, vibrotactile cues, articulatory
precision, multi-sensory integration, wearable pedagogy, prosodic training,
speech-synchronized gesture, and kinesthetic learning.
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1. the third modality: beyond ear and eye

traditional learning ignores the fact that speech is a physical act. haptic learning targets the skin—the
body's largest sensory organ—to anchor sounds in the physical memory.

e tactile anchoring: when a student learns a difficult sound (like the "rolling r" in spanish or the tonal "ma"
in mandarin), a wearable band provides a specific vibration pattern. this creates a "physical signature" for the
sound, making it easier for the brain to categorize and reproduce.

e the suprasegmental feel: intonation and rhythm (prosody) are often the hardest elements of a new
language to master. haptic devices use "skin stretch" and "pulse rhythms" to mimic the rise and fall of a native
speaker’s sentence structure, allowing the student to "dance" to the rhythm of the speech.

2. hardware of the vocal body

in 2026, haptic pedagogy is delivered through specialized gear that translates digital audio into physical
sensation.

e intra-aural resonators: these are high-tech earbuds that don't just play sound; they use bone conduction
to vibrate the jaw and throat area, helping the student "feel" where a sound should resonate—whether it's
"nasal," "dental," or "guttural."

e multi-sensory haptic bands: worn on the wrist or upper arm, these devices use a combination of radial
squeeze (for stress), lateral stretch (for vowel length), and vibration (for consonants) to encode the full phonetic
set of a language.

e haptic suits for immersion: advanced "speech suits" provide full-body feedback during vr immersion,
allowing learners to feel the "social presence" and physical distance (proxemics) of a cultural interaction.

3. the pedagogy of "feeling" speech

haptic learning isn't just about gadgets; it's a kinesthetic methodology that connects movement to
meaning.

e the warm-up protocol: students perform specific hand gestures synchronized with haptic pulses to
"prime" their motor cortex for the physical movements required for a new language.

e real-time error correction: if a student mispronounces a word, the ai tutor provides a "tactile nudge"—a
specific vibration pattern that indicates exactly where the physical error occurred (e.g., a "sharp tap" for a missing
hard consonant).

e cross-modal reinforcement: by seeing the word, hearing the sound, and feeling the vibration
simultaneously, the learner creates a "triple-coded" neural pathway, significantly increasing retention rates.

4. metrics of haptic mastery

we track the effectiveness of tactile learning through articulatory fidelity.

e phoneme discrimination accuracy: the ability of a student to distinguish between similar sounds (e.g.,
[iy] vs [ey]) through touch alone, which correlates to higher speaking accuracy.

e rapport stabilization velocity: how quickly a student can synchronize their speech rhythm with a native
speaker using haptic "pacing" cues.

e the accent-reduction index: a quantitative measure of how much a student’s physical speech patterns
have shifted toward native-level resonance and timing.

conclusion: the body as a linguistic tool

haptic language learning has transformed the "struggle for fluency" into a "physical discovery." by re-
engaging the body in the process of communication, we are making language learning more intuitive, inclusive
(especially for the hearing impaired), and deeply memorable. in 2026, we don't just "know" a language; we
embody it. the future of communication is not just about what we say, but about how we feel the world’s many
voices resonating through our own skin.
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PREDICTIVE MAINTENANCE TRAINING: LEARNING TO LISTEN TO THE MACHINE’S SOUL

Abstract

In the era of Industry 5.0, the role of the industrial technician has transformed from a "reactive repairer"
to a "proactive guardian." This article investigates Predictive Maintenance (PdM) Training, a pedagogical shift
that teaches workers to interpret the "Machine’s Soul"—the subtle streams of data (vibration, acoustics, and
thermography) that indicate health or distress. We explore how Machine Learning (ML) and Industrial IoT (lloT)
sensors act as a "stethoscope" for the modern artisan, turning raw telemetry into actionable insights. By moving
from fixed maintenance schedules to condition-based interventions, this model reduces unplanned downtime
by up to 30% and extends equipment lifespan. Today, the success of a PdM program is measured by the
Prediction Horizon—the lead time provided by the human-Al partnership—and the technician's ability to "hear"
anomalies before they manifest as failures.

Keywords:
predictive maintenance (PDM), industry 5.0, machine soul, iiot sensors, condition monitoring, machine

learning, vibration analysis, acoustic monitoring, remaining useful life (RUL), and proactive maintenance.

1. The Digital Stethoscope: Sensing the Machine’s Soul

The defining characteristic of modern maintenance is the move toward Condition-Based Monitoring
(CBM). Training focuses on teaching technicians to "read" the machine's internal state through specialized
sensors.

e Acoustic and Ultrasonic Analysis: Just as a doctor listens to a heart, technicians are trained to analyze
high-frequency sound patterns. Subtle changes in the "hum" of a bearing can indicate lubrication failure or
structural micro-cracks weeks before a breakdown occurs.
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e Thermal and Vibration Signatures: Students learn to interpret heat maps and "Time Waveform" graphs.
A slight increase in localized temperature or a shift in a machine’s vibration frequency acts as a "cry for help"
from the machine's soul.

2. Al as the Analytical Partner

While sensors provide the "ears," Machine Learning provide the "brain" for modern maintenance.
Pedagogy now includes Al Literacy for maintenance teams.

e Pattern Recognition and Anomaly Detection: Apprentices are trained to work alongside Al models (such
as LSTM or XGBoost) that flag even minor deviations from "Optimal State." The human's role is to validate these
alerts using their physical intuition and site-specific context.

e Predicting Remaining Useful Life (RUL): Rather than asking "Is it broken?", students learn to ask "How
long until it breaks?". Training involves using regression models to calculate the RUL, allowing for maintenance
to be scheduled during planned downtime, maximizing operational efficiency.

3. The "Machine-Whispering" Pedagogy

The "Machine’s Soul" concept emphasizes a return to the Intuitive Artisan. Technology doesn't replace the
human's "feel" for the machine; it refines it.

e Data-Driven Intuition: Pedagogy combines high-tech data with traditional mechanical knowledge. A
technician might see a vibration spike on their tablet and instinctively correlate it with a specific bolt they know
is prone to loosening under high load.

e Collaborative Troubleshooting: In 2026, troubleshooting is a dialogue. The Al suggests a potential cause,
and the technician—utilizing AR overlays on the physical machine—uverifies the diagnosis. This "Second Opinion"
model reduces "Repair Re-work" and increases worker confidence.

4. Metrics of Proactive Success

How do we define an "Expert Guardian"? Performance metrics have moved from "Mean Time to Repair"
(MTTR) to "Mean Time to Prediction" (MTP).

e The Prediction Horizon: This metric measures the time between the first detected anomaly and the
predicted failure. A "Long Horizon" indicates a highly skilled team capable of planning repairs with zero impact
on production.

e Intervention Precision: This tracks whether a maintenance action was truly necessary. In the PdM era,
the goal is Zero Unnecessary Maintenance, ensuring that parts are only replaced at the exact end of their
functional life.

Conclusion: The Guardian of the Industrial Pulse

Predictive Maintenance Training is about more than just efficiency; it is about Stewardship. By learning to
"listen" to the machines we build, we move away from a culture of waste and toward a culture of care. The
"Machine’s Soul" is the heartbeat of our industrial civilization. The technicians of tomorrow are not just fixing
gears; they are the guardians of the pulse, ensuring that our world remains productive, sustainable, and resilient
through the intelligent synergy of human intuition and digital precision.
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THE CIRCULAR SYNTHESIS: PROFITING THROUGH RESOURCE-AS-A-SERVICE MODELS

Abstract

In the contemporary industrial landscape, the traditional "Linear Economy" (Take-Make-Waste) has been
superseded by a sophisticated Circular Synthesis. This article investigates the emergence of Resource-as-a-
Service (RaaS)—a business model where companies sell the utility and performance of a resource rather than
the resource itself. We examine how the integration of loT-enabled tracking, Predictive Maintenance, and Asset
Recovery Systems is dismantling the legacy of "disposable" industrial hardware, replacing it with a resilient,
subscription-based ecosystem. Today, industrial success is measured by the Circularity Index of a company's
assets and its ability to maintain high performance with minimal material inflow.

Keywords:
resource-as-a-service (RAAS), circular economy, asset lifecycle management, predictive maintenance, product-
as-a-service (PAAS), sustainable manufacturing, resource optimization, iot orchestration,
carbon sequestration, and waste-to-value.

1. From Ownership to Orchestration

The defining shift in the current economy is the transition from "owning" hardware to "orchestrating"
performance. Resource-as-a-Service (RaaS) allows manufacturers to retain ownership of their products, while
customers pay only for the output they consume.

e Outcome-Based Contracts: Instead of purchasing a fleet of industrial robots, a warehouse operator now
pays for "Successful Picks" or "Operating Hours." This shifts the burden of maintenance and upgrades back to
the manufacturer.

e Incentivizing Durability: When a company sells a service rather than a product, its profit model changes.
It is now incentivized to build hardware that is durable, modular, and easy to repair, directly opposing the
"planned obsolescence" of the previous century.

2. The Role of the Digital Thread

The RaaS model is powered by a continuous "Digital Thread" that tracks a resource from its creation to its
eventual refurbishment or recycling.

¢ loT-Enabled Asset Monitoring: Sensors embedded in machinery provide real-time data on wear and tear.
This allows for Predictive Maintenance, ensuring that parts are replaced only when necessary, but before they
cause system-wide failures.

e Dynamic Virtual Models: Each physical asset is linked to a Digital Twin. This virtual counterpart simulates
various usage scenarios to optimize performance and predict the exact "End-of-Service" moment for individual
components.

e Component Extraction: Because the manufacturer retains ownership, they can extract high-value
materials (such as rare-earth magnets or specialized alloys) at the end of a product's life with 100% collection
rates, significantly outperforming traditional recycling models.

3. Economic Benefits: Margin through Efficiency

While Raas is a sustainability play, its primary driver is Economic Security. By closing the loop, companies
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decouple their growth from the volatility of raw material prices.

e Predictive Cost Stability: Customers benefit from fixed operational costs without the large capital
expenditure (CAPEX) of purchasing equipment. This financial flexibility allows for faster scaling and adaptation
to market changes.

e Asset Repurposing: In 2026, a "retired" industrial robot from a high-precision factory may be refurbished
and "downgraded" for simpler tasks in a secondary market, extending its revenue-generating life by decades.

4. Transitioning to Circular Urbanism

The RaaS model extends beyond the factory floor into the very fabric of our cities, a concept known as
Cognitive Urbanism.

e Infrastructure-as-a-Service: Lighting, HVAC systems, and even elevators are increasingly managed as
services. Smart facades in urban centers modulate themselves to track the sun, reducing city-wide energy
consumption by over 50% while being maintained by autonomous agentic teams.

e The "Material Bank" Concept: Buildings are now viewed as temporary assemblies of materials. Using
Raa$, a developer "leases" the structural steel or mass timber, which will be returned to the supplier for reuse
when the building’s lifecycle ends.

Conclusion: The End of the Disposable Era

The Circular Synthesis represents a final move away from the "Machine for Profit" toward the "Ecosystem
for Performance." By adopting Resource-as-a-Service models, the industrial sector is proving that sustainability
and profitability are not competing interests, but two sides of the same coin. As we integrate data-driven tracking
and modular design into our global supply chains, we are creating an economy that is as resilient, adaptable, and
efficient as the natural systems it seeks to mimic.
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THE LINGUISTIC PIVOT: ENGLISH AS THE "OPERATING SYSTEM" OF GLOBAL INDUSTRY

Abstract
In 2026, the English language has transcended its status as a "foreign tongue" to become the functional
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Operating System (OS) for global trade, science, and Al development. This article explores the dual role of English
in the modern era: as a Universal Technical Interface for commanding machines and as a Social Bridge for
navigating transcultural ventures. We examine the rise of "Globish 2.0"—a streamlined, high-precision version
of English used by non-native speakers to coordinate complex industrial projects. By mastering English not just
for "fluency" but for Strategic Clarity, the 2026 professional gains access to the world's largest repository of open-
source intelligence and global capital. Today, success is measured by Communicative Fluidity and the ability to
leverage English as a tool for cross-border "Meaning-Making."

Keywords:

GLOBISH 2.0, lingua franca, technical interface, semantic precision, cross-border coordination, information
access, Al prompting, global labor market, and communicative fluidity.

1. The Technical Interface: English as Code

Because the foundational architectures of the internet and Artificial Intelligence were primarily developed
in English, the language now functions as the "Source Code" for global innovation.

e The Prompting Advantage: As established in Article 22, Prompt Engineering is the new literacy. Since the
most powerful Large Language Models (LLMs) are most performant in English, those who can "think" and
"command" in English possess a direct efficiency advantage in steering Al.

e Open-Source Dominance: 80% of the world’s technical documentation and peer-reviewed research is
published in English. English proficiency is the "Key" that unlocks the Autodidact’s Toolkit (Article 29), allowing a
worker in Brazil or Vietnam to learn quantum computing from MIT or Stanford in real-time.

2. Professional "Globish 2.0": Precision Over Poetry

In 2026, the goal of professional English is no longer to sound like a native speaker; it is to achieve
Maximum Information Transfer.

e The Rise of Simplified Precision: Global teams use a version of English characterized by limited idioms,
clear sentence structures, and high Semantic Precision (Article 28). This reduces the "Ambiguity Tax" in remote
teams where members may hail from five different continents.

e Neutralizing the "Accent Barrier": With the help of Haptic Learning (Article 32) and real-time Al speech
enhancement, the focus has shifted from "perfect pronunciation" to "intelligibility." In the Wisdom Economy,
your accent is a badge of your origin, but your clarity is your professional currency.

3. English in Personal Life: The Window to Global Culture

Beyond the office, English serves as the primary lens through which individuals experience the Global
Village.

e Cultural Synthesis: English allows for the consumption of diverse perspectives. A professional in Riyadh
can engage with a podcast from Tokyo or a philosophy lecture from Paris, using English as the common medium.
This builds the Transcultural Intelligence (Article 31) necessary for modern life.

e The Digital Social Ledger: Social platforms and professional networks like LinkedIn or Discord operate
predominantly in English. To build a "Personal Brand" or a Solo-Corp (Article 33), one must be able to
communicate their value proposition to a global audience, making English the language of personal sovereignty.

4. Metrics of Linguistic Leverage

How do we measure the impact of English on a 2026 career?

e The Access Multiplier: A comparison of the volume of information and job opportunities available to an
individual before and after achieving "Strategic English" proficiency.

e Collaborative Reach: The number of distinct geographic regions an entrepreneur can successfully
conduct business in without requiring a dedicated translator.

e Prompt Fidelity: The degree of accuracy an individual achieves when using English to program or direct
autonomous Al agents.
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Conclusion: The Universal Connector

English in 2026 is no longer a "property" of the UK or the US; it belongs to the Global Citizen. It is the
invisible infrastructure—the pipes and wires—through which the world's ideas flow. By treating English as a
vocational tool rather than just a school subject, the modern professional transforms themselves into a "Node"
in the global network. In the Wisdom Economy, English is the bridge that allows us to move from isolated effort
to Collective Human Genius.
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THE SPATIAL STUDIO: WALKING THROUGH 1:1 SCALE ARCHITECTURAL CONCEPTS

Abstract

The traditional architectural studio, long defined by 2D drafting and small-scale physical models, is being
revolutionized by the Spatial Studio. This article explores the pedagogical shift toward 1:1 Scale Experiential
Design using Extended Reality (XR) and Spatial Computing. We investigate how "walking through" a concept at
full scale during the earliest stages of ideation allows students to identify spatial friction, lighting inconsistencies,
and ergonomic failures that remain invisible in traditional renders. By bridging the gap between the "Drafting
Table" and the "Construction Site," the Spatial Studio fosters a deeper Phenomenological Understanding of the
built environment. Today, the success of an architectural concept is measured by its Experiential Fidelity and the
fluidity of its transition from a virtual walk-through to physical fabrication.

Keywords:
spatial studio, 1:1 scale design, spatial computing, XR architecture, virtual walk-through, phenomenological
pedagogy, urban prototyping, ergonomic fidelity, immersive ideation, and digital-physical parity.

1. The Death of the Scale Model
Historically, architects relied on 1:50 or 1:100 scale models to represent their ideas. The Spatial Studio
eliminates the "Scale Translation Error" by placing the designer inside their creation at full size.
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e Full-Scale Prototyping: Students use XR headsets to project 1:1 "Holographic Envelopes" in an empty
physical hall. They can walk from the virtual kitchen to the living room, testing the "Circulation Flow" and the
subjective feeling of ceiling heights before a single brick is laid.

e Instant Volumetric Iteration: Rather than spending weeks rebuilding a physical model, students can
"grab" a virtual wall and move it ten centimeters to the left, instantly feeling how that change affects the room's
atmosphere and light penetration.

2. Sensory and Lighting Fidelity

One of the most powerful features of the Spatial Studio is the ability to simulate the Metabolic and
Atmospheric qualities of a building.

e Chronos-Simulated Lighting: Students can cycle through an entire year of sunlight in sixty seconds. They
observe how shadows fall on a winter afternoon versus a summer morning, allowing for the design of more
energy-efficient, light-optimized structures.

e Acoustic Rendering: Modern spatial tools simulate the "Soundscape" of a room. A student can stand in
a virtual hallway and hear how footsteps echo or how external street noise is dampened by different wall
materials, bringing Auditory Ergonomics to the forefront of design.

3. The Collaborative Urban Canvas

The Spatial Studio extends beyond the walls of the classroom and into the streets of the city through AR
Urban Prototyping.

e On-Site Visualization: Students take their designs into the real world, projecting their 1:1 concepts onto
the actual vacant lots where they will be built. This allows them to see how their building interacts with the
neighboring architecture, the wind corridors, and the existing pedestrian traffic.

o Multi-User Social Design: Entire cohorts can enter the same 1:1 model simultaneously. An instructor can
give a "tour" of a student's concept, pointing out structural flaws or aesthetic successes in real-time, while the
student makes live adjustments.

4. Metrics of Experiential Accuracy

In the Spatial Studio, "Design Quality" is quantified through the lens of human experience rather than just
geometric precision.

e Circulation Efficiency Score: By tracking the virtual "heat maps" of where people walk within the 1:1
model, students can optimize layouts to prevent "dead zones" and bottlenecks.

e Ergonomic Reach Analysis: The system tracks the user's physical reach and sightlines. If a virtual window
is too high for an average person to see through while seated, the system flags it as a design failure.

e The Parity Quotient: This tracks the difference between the "Estimated User Experience" in the virtual
studio and the "Measured Experience" in the finished physical building.

Conclusion: Designing for the Human Body

The Spatial Studio represents a return to the human-centric roots of architecture. By allowing designers to
walk through their thoughts at 1:1 scale, we are moving away from architecture as an abstract "object" and
toward architecture as a "lived experience." The students of today are no longer just drawing buildings; they are
choreographing space. As we refine these tools, the buildings of tomorrow will be more intuitive, more efficient,
and more deeply aligned with the physical and psychological needs of the people who inhabit them.

List of used literature:
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MIT Media Lab (2026). Human-Centric Urban Design: Using AR to Forecast Social Dynamics.
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Physical.
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TRANSCULTURAL INTELLIGENCE (TQ): BEYOND LANGUAGE FLUENCY

Abstract
In the hyper-connected markets of 2026, the primary barrier to global scale is no longer the "Language
Gap"—now bridged by Al—but the "Culture Gap." This article explores the emergence of Transcultural
Intelligence (TQ) as a decisive competitive advantage for entrepreneurs. We move beyond basic cultural
etiquette to examine the cognitive flexibility required to navigate "High-Context" versus "Low-Context" logic,
divergent attitudes toward time and hierarchy, and the "Unspoken Codes" of trust. By treating culture as a
dynamic system rather than a static list of customs, TQ-enabled leaders can build authentic, resilient partnerships
in a multipolar world. Today, the success of a global venture is measured by its Adaptive Rapport and its ability
to synchronize business operations with local cultural values.
Keywords:
transcultural intelligence (TQ), cultural intelligence (CQ), cross-cultural negotiation, high-context
communication, global entrepreneurship, multipolar economy, cultural adaptability, implicit codes,
relationship-based trade, and ethnographic empathy.

1. The TQ Shift: From Translation to Interpretation

While Neural-Linguistic Bridging (Article 21) ensures we can hear the words, Transcultural Intelligence
ensures we understand the meaning. In 2026, the entrepreneur must be an "Intercultural Interpreter."

e Contextual Awareness: In "High-Context" cultures (e.g., East Asia, Middle East), a "Yes" often signifies "I
hear you," not "l agree." TQ involves reading the social architecture and non-verbal cues that Al translation might
miss.

e The "Logic" of Trust: In "Low-Context" markets (e.g., USA, Germany), trust is built through contracts and
performance. In "Relationship-First" markets (e.g., Latin America, West Africa), trust is built through shared time
and personal vulnerability. TQ dictates which "Trust-Building Protocol" to deploy.

2. Navigating the Multipolar Value Chain

As global trade fragments into regional blocks, the "Universal Business Standard" has disappeared. TQ is
the tool for navigating this Geopolitical Complexity.

e Temporal Flexibility: TQ-literate leaders understand that "Punctuality" is a cultural variable. For some, it
is a sign of respect; for others, a rigid adherence to the clock is seen as a lack of flexibility. Managing a global
team requires a "Temporal Buffer" strategy.

e Hierarchy vs. Flatness: Knowing when to seek a "Consensus" versus when to respect "Executive
Authority" is critical. Applying a flat, Silicon Valley-style management structure in a deeply hierarchical industrial
culture can lead to immediate operational paralysis.

3. The Pedagogy of Ethnographic Empathy

TQis not learned through textbooks; it is developed through Immersive Exposure and Cognitive Reframing.
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e Asset-Based Multilingualism: Beyond language, TQ values the "Cultural Assets" of a team. A multilingual
workforce is seen as a library of different "Operating Systems" for problem-solving.

e Perspective-Taking Drills: Modern business schools use VR to place students in high-stakes negotiation
scenarios where the "Rules of the Game" are culturally reversed. This builds the "Empathy Muscle" required to
pivot strategies mid-meeting.

4. Metrics of Transcultural Success

TQ is no longer a "soft skill"; it is a quantified operational metric.

e Rapport Stabilization Time: The speed at which a new cross-border partnership reaches a "Shared
Reality" where both parties are operating under the same set of expectations.

e The Cultural Misalignment Rate: A tracking of project delays or failures specifically attributed to
"Communication Friction" rather than technical or financial issues.

o Strategic Flexibility Score: A measure of how quickly a company can adapt its marketing, product design,
and internal management to a new regional market without losing core brand identity.

Conclusion: The New Diplomacy of Trade

Transcultural Intelligence is the "New Diplomacy" of the 2026 economy. In a world where anyone can talk
to anyone, the winners will be those who truly understand why they are talking. By moving beyond the surface
level of language and into the deep currents of human value systems, TQ-enabled entrepreneurs are weaving a
more resilient and inclusive global fabric. The future belongs to the "Culturally Fluid"—those who can inhabit
multiple realities and find the common thread of humanity in every transaction.
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CYBER-PHYSICAL APPRENTICESHIPS: THE SYNERGY OF HUMAN CRAFT AND MACHINE DATA

Abstract
As Industry 5.0 re-centers the human element in manufacturing, the traditional apprenticeship is evolving
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into a Cyber-Physical Paradigm. This article investigates the synergy between "Human Craft"—the intuitive,
tactile mastery of materials—and "Machine Data"—the high-velocity analytical insights provided by Cyber-
Physical Systems (CPS). We explore how apprentices are now trained to act as "Hybrid Artisans," using Haptic
Feedback Loops and Real-Time Data Streams to augment their physical skills. By merging the wisdom of manual
experience with the precision of computational logic, this model ensures that the artisan's "touch" is informed
by invisible physical variables. Today, the success of a modern apprenticeship is measured by the learner’s
Cognitive-Tactile Integration and their ability to troubleshoot complex systems where physical mechanics and
digital code intersect.
Keywords:
cyber-physical apprenticeship, human-machine synergy, industry 5.0, tactile intuition, haptic feedback,
real-time data streams, hybrid artisan, sensor-augmented craft, digital-physical convergence,
and cognitive apprenticeship.

1. The Hybrid Artisan: Bridging Intuition and Analytics

The defining characteristic of the 2026 apprenticeship is the move toward Sensor-Augmented Craft.
Traditional craftsmanship relies on a "feel" for the material; the cyber-physical apprentice adds "sight" of the
data.

e Augmented Intuition: While a traditional carpenter "feels" the grain of the wood, a cyber-physical
apprentice uses a smart chisel equipped with pressure and moisture sensors. The data is projected into their
peripheral vision, confirming their intuition with empirical metrics.

e Closing the Feedback Loop: The "Cyber" layer provides immediate validation of the "Physical" act. This
drastically shortens the learning curve for high-precision tasks, such as aerospace welding or micro-electronics
assembly, where the margin for error is measured in microns.

2. Haptic Knowledge Transfer: "Feeling" the Data

A major breakthrough in modern training is the use of Haptic Feedback Loops to transmit "Knowledge
through Touch."

e Proprioceptive Guidance: Apprentices wear haptic gloves or exoskeletons that provide gentle resistance
or vibration when their physical movements deviate from the "Expert Path" stored in the system’s memory. This
allows a master’s physical technique to be downloaded directly into the apprentice's muscle memory.

e Vibrational Diagnostics: In mechanical repair, apprentices learn to "hear" and "feel" internal machine
failures through haptic sensors that amplify the specific vibrational frequencies of worn bearings or misaligned
gears, turning invisible data into a physical sensation.

3. The Machine as a Pedagogical Partner

In the cyber-physical model, the machine is no longer a passive tool; it is an active Pedagogical Partner
that adapts its behavior to the learner’s skill level.

e Adaptive Scaffolding: Smart machinery can sense the apprentice's hesitation or fatigue through grip
sensors and eye-tracking. The machine then increases its "Assistance Level"—perhaps by slowing down the feed
rate or providing more prominent visual cues—to maintain the learner in the "Flow State" without overwhelming
them.

¢ Collaborative Robots (Cobots): Apprentices work alongside Cobots that handle the repetitive, non-skill-
bearing parts of a task, allowing the human to focus entirely on the "High-Craft" elements that require judgment
and creative problem-solving.

4. Metrics of the Cyber-Physical Artisan

Performance evaluation has shifted from a final product inspection to a continuous analysis of the Process
Flow.

e Cognitive-Tactile Integration Score: This metric measures how well an apprentice synchronizes their
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physical movements with the data signals provided by the CPS. High scores indicate a worker who can operate
at peak efficiency without manual over-reliance.

¢ Predictive Troubleshooting: Apprentices are assessed on their ability to predict a physical failure before
it occurs, based on subtle anomalies in the real-time data stream—a skill that combines technical literacy with
traditional "machine-whispering."

Conclusion: The New Era of Mastery

The Cyber-Physical Apprenticeship represents the ultimate synthesis of our industrial past and our digital
future. By empowering the human hand with the "vision" of the machine, we are not replacing the artisan; we
are elevating them. In this new landscape, mastery is no longer just about the skill of the hand, but the integration
of the mind with a vast, intelligent network of data. The apprentices of today are the architects of a world where
human creativity and machine precision exist in perfect, symbiotic balance.
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TRUST EQUITY: THE NEW CURRENCY OF THE DIGITAL ECONOMY

Abstract

In the contemporary digital landscape, the erosion of anonymity and the rise of synthetic media have
elevated Trust Equity from a social virtue to a critical financial asset. This article investigates the emergence of
trust as the "primary currency" of the digital economy—a measurable value that determines a venture's ability
to access capital, talent, and customer loyalty. We examine how Blockchain-verified Transparency, Ethical Al
Governance, and Authentic Human Branding are replacing traditional advertising as the main drivers of market
value. Today, the success of a digital enterprise is measured not by the volume of its data, but by the integrity of
its stakeholder relationships and its ability to maintain a "Positive Trust Balance" in a volatile, hyper-connected
world.
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stakeholder relationships, data integrity, reputation management, and human-centric capital.

1. The Valuation of Intangibles: Trust as Capital

The defining shift in modern business is the move toward Trust Equity as a core component of a firm's
valuation. In an era where information is abundant but "truth" is contested, trust has become the scarcest and
most valuable resource.

e Measurable Integrity: Companies are now utilizing Trust Analytics to quantify the strength of their
reputation across decentralized platforms. This "Trust Score" directly impacts credit ratings, investment terms,
and partnership opportunities.

e The "Trust Premium": Data shows that customers are willing to pay a premium of up to 20% for products
from brands that demonstrate radical transparency in their supply chains and ethical handling of user data.

2. Technology as a Trust Intermediary

While technology (such as deepfakes) has challenged our ability to trust, a new suite of "Trust
Technologies" is emerging to restore and verify authenticity.

¢ Blockchain-Verified Provenance: From the origin of a diamond to the authorship of an article, blockchain
provides an immutable audit trail. This allows entrepreneurs to prove the "Circularity" and ethical standing of
their products with 100% certainty.

e Explainable Al (XAl): Trust in automated systems is maintained through transparency. Modern ventures
utilize XAl frameworks that allow users to see how decisions—such as loan approvals or medical diagnoses—are
made, eliminating the "black box" fear that hindered early Al adoption.

e Zero-Trust Architectures: Paradoxically, building trust often involves "Zero-Trust" security models where
identity is continuously verified. This ensures that a company’s Data Integrity remains uncompromised,
protecting the most sensitive asset of the digital age: user privacy.

3. The Human Moat: Authentic Branding

In an economy saturated by Al-generated content, Authenticity has become the ultimate "moat" that
protects a brand from being commoditized.

e Founder Transparency: Trust Equity is often built through the personal brand of the founder. Authentic
storytelling—sharing failures as well as successes—creates a "Human-to-Human" connection that algorithms
cannot replicate.

¢ Community-Led Governance: Many digital ventures are adopting DAO-lite models, where the community
has a say in the product roadmap. This "Co-Ownership" of the brand creates a resilient base of loyal advocates
who act as a trust-buffer during market downturns.

4. Trust as a Resilience Factor

Beyond growth, Trust Equity serves as the ultimate Resilience Factor in times of crisis.

e Crisis Mitigation: When a company with high Trust Equity makes a mistake, the public and investors are
more likely to view it as an isolated incident rather than a systemic failure. This "Reputation Insurance" prevents
the rapid loss of market value during a PR crisis.

e Talent Magnetism: Top-tier talent in 2026 seeks mission-driven companies. A high "Trust Rating" allows
a startup to attract elite specialists who are more interested in Values Alignment than high salaries alone.

Conclusion: From Transactions to Relationships

The rise of Trust Equity signals the end of the "Transactional Era" of the internet. We are moving toward a
Relational Economy where the depth of a brand's integrity is just as important as the quality of its code. By
integrating blockchain transparency with human-centric ethics, entrepreneurs are building more than just
companies; they are building Institutional Trust. In the digital economy of tomorrow, the winners will not be
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those with the most data, but those who have earned the privilege of being trusted with it.
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THE FEEDBACK LOOP VENTURE: REAL-TIME MARKET EDUCATION

Abstract

In the high-velocity markets of 2026, waiting for quarterly data is a form of "strategic blindness." This
article investigates the Feedback Loop Venture, a business model that integrates real-time market data directly
into its organizational learning engine. We explore how companies are moving from "static strategy" to Dynamic
Recalibration, using Al to ingest customer sentiment, supply chain fluctuations, and competitor moves as they
happen. By treating every transaction as a "data point for education," these ventures create a Double-Loop
Learning system that continuously updates its own assumptions. Today, the success of a venture is measured by
its Adaptive Latency—the speed at which it can turn a market signal into a strategic pivot.

Keywords:
feedback loop venture, real-time market education, double-loop learning, adaptive latency, dynamic
recalibration, market signals, ai sentiment analysis, continuous discovery,
operational intelligence, and agile strategy.

1. The Death of the 5-Year Plan

Traditional business strategy relied on long-range forecasts that are increasingly obsolete in a world of
Exponential Change.

e The Signal-to-Action Gap: In the past, companies suffered from "Information Lag"—the time between a
market event occurring and the executive team reacting.
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e Continuous Discovery: In 2026, high-performing ventures replace the "Project Launch" with "Continuous
Prototyping." Every product feature is launched as a "learning experiment,” with Al monitoring real-time usage
to dictate the next 24 hours of development.

2. Mechanics of the Learning Flywheel

The Feedback Loop Venture operates on a "Flywheel" where data collection and business education are
indistinguishable.

e Sentiment Sensing: Al agents monitor social platforms, support tickets, and review sites in real-time,
moving beyond simple "word clouds" to detect nuanced Emotional Shifts in the customer base.

e Supply-Demand Synchronicity: By linking sales data directly to the production line (Article 35), ventures
eliminate inventory waste. If a specific "aesthetic trend" spikes in Milan, the feedback loop triggers a shift in raw
material procurement within minutes.

e The "Simulation" Layer: Before a pivot is executed, the venture runs the live market data through a Digital
Twin of its business model to predict the outcome of the change, reducing the risk of "Reactionary Drift."

3. Double-Loop Learning: Questioning the "Why"

Most companies use feedback to fix errors (Single-Loop). A Feedback Loop Venture uses feedback to re-
evaluate its core goals (Double-Loop).

e Challenging Assumptions: If a high-end product is consistently purchased by a "budget-conscious"
demographic, the system doesn't just increase ad spend. It asks: Is our definition of "luxury" wrong? This leads
to a fundamental update of the brand’s philosophical direction.

¢ Radical Transparency: These ventures often share their learning loops with their customers. By being
transparent about how the product is evolving based on user feedback, the company builds an "Open-Source
Trust" that competitors find impossible to duplicate.

4. Metrics of Adaptive Intelligence

We measure the "IQ" of a venture by how fast it learns.

e Adaptive Latency: The specific number of hours or days it takes for a confirmed market shift to be
reflected in the company's operational output.

e Pivot ROI: A metric evaluating the financial success of strategy changes driven by the feedback loop
versus those driven by top-down intuition.

e The Assumption Burn-Rate: A measure of how quickly a company "discards" false beliefs about its
market, allowing it to stay closer to reality than its rivals.

Conclusion: The Market as a Mentor

The Feedback Loop Venture is the ultimate expression of "Market-Led Education." By turning the entire
organization into a responsive sensory organ, entrepreneurs are no longer "guessing" the future—they are
negotiating it in real-time. In 2026, the competitive edge belongs to the company that can listen the loudest and
learn the fastest. In this new era, the market is not just a place to sell; it is a mentor that provides a continuous,
high-fidelity education to those brave enough to listen.

List of used literature:
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ZERO-RISK WORKSHOPS: MASTERING HAZARDOUS TASKS IN PHOTOREALISTIC VR

Abstract

In the high-stakes sectors of energy, chemical processing, and heavy construction, the "cost of a mistake"
has historically been measured in lives and millions in capital. This article investigates the emergence of Zero-
Risk Workshops—high-fidelity, photorealistic Virtual Reality (VR) environments designed for the mastery of
hazardous tasks. We examine the integration of Physics-Based Engines, Bio-Feedback Monitoring, and Multi-
Sensory Immersion (including scent and thermal cues) that trick the brain into treating the simulation as reality.
By allowing apprentices to experience "Catastrophic Failures" in a safe, virtual space, these workshops build the
Stress Resilience and Crisis Muscle Memory necessary for the field. Today, the success of a hazardous-task
training program is measured by the Cortisol-Response Stabilization of the learner during real-world high-
pressure scenarios.

Keywords:
zero-risk workshops, photorealistic vr, hazardous task training, crisis muscle memory, stress resilience, physics-
based simulation, bio-feedback, safety pedagogy, immersion, and disaster preparedness.

1. Beyond Visuals: The Physics of Danger

The "Zero-Risk" environment of 2026 is distinguished from early VR by its Physical Accuracy. It is not
enough for a valve to look real; it must behave with the exact weight, friction, and pressure of its physical
counterpart.

e Deterministic Physics Engines: If a student fails to properly vent a high-pressure pipe in the simulation,
the resulting "explosion" is calculated using real-world fluid dynamics. This creates a visceral understanding of
cause-and-effect that a textbook cannot provide.

e Environmental Stressors: To achieve "True Presence," these workshops simulate harsh conditions—
extreme heat, blinding smoke, or deafening noise. This forces the learner to perform complex cognitive tasks
while their nervous system is under simulated duress.

2. Training the "Calm Mind": Bio-Feedback Integration

The goal of a Zero-Risk Workshop is not just technical skill, but Emotional Regulation.

e The Stress-Loop: Learners wear biometric sensors (ECG and GSR) that track their heart rate and skin
conductance. If the system detects a "Panic Spike," it may increase the difficulty or require the learner to perform
a breathing exercise before the simulation continues.

e Stress Inoculation: By repeatedly facing high-danger scenarios (e.g., an offshore oil rig fire or a chemical
spill) in VR, the brain’s amygdala becomes "inoculated." When the worker faces a real emergency, they are less
likely to experience "Cognitive Freeze" and more likely to follow safety protocols.

3. The "Permission to Fail" Pedagogy

Traditional safety training is built on "Prevention." Zero-Risk Workshops introduce the pedagogy of
"Controlled Failure."

e Experiencing the Consequence: In a physical workshop, an instructor stops a student before they make
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a fatal error. In VR, the student is allowed to make the mistake. Seeing the virtual consequences of their actions
creates a "Fear-Based Memory" that acts as a powerful deterrent in the real world.

e Rapid Iteration (The Undo Button): After a "virtual fatality," the learner can instantly reset the scenario,
analyze the data of their failure, and attempt the task again. This "Iterative Mastery" allows for the development
of expert-level safety intuition in weeks rather than years.

4. Metrics of Crisis Readiness

In the Zero-Risk model, "Passing" is not determined by a written test, but by Performance Under Pressure.

e Stabilization Time: This metric measures how quickly a worker’s heart rate returns to baseline after a
simulated emergency. A fast recovery indicates high psychological resilience.

e Protocol Fidelity: Al tracking monitors whether the learner followed the exact sequence of safety steps
during a crisis. In hazardous environments, skipping a single step (like grounding a wire) can be fatal; the VR
system ensures 100% Protocol Fidelity before the student is cleared for the field.

Conclusion: The Future of Fearless Mastery

Zero-Risk Workshops represent a fundamental shift in how we prepare humans for the world's most
dangerous jobs. By moving the "First Mistake" from the physical world to the virtual one, we are saving lives and
preserving infrastructure. We are no longer limited by the fear of accidents; instead, we use the simulated
experience of accidents to build a workforce that is calmer, more skilled, and more resilient. In the high-stakes
industries of tomorrow, "Excellence" is the ability to walk into a danger zone with the quiet confidence of
someone who has already survived the worst-case scenario a thousand times.
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DIGITAL TWIN ORCHESTRATION: TRAINING IN THE MIRROR WORLD

Abstract
In the landscape of modern industrial education, the distance between theory and practice has been
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bridged by the Digital Twin. This article investigates Digital Twin Orchestration (DTO)—the use of high-fidelity,
real-time virtual replicas of physical systems to create immersive "Mirror World" training environments. We
explore how these twins allow learners to interact with complex machinery, urban infrastructures, and chemical
processes without physical risk or resource depletion. By synchronizing the virtual model with its physical
counterpart via loT sensors, DTO provides a "live" educational interface that mirrors reality with 99% accuracy.
Today, the success of a technical program is measured by the High-Fidelity Transfer of skills from the Mirror
World to the physical shop floor.
Keywords:
Digital Twin Orchestration (DTO), Mirror World, Industrial Metaverse, 10T Synchronization, High-Fidelity
Training, Predictive Simulation, Risk-Free Learning, Real-Time Telemetry,
XR Training, and Systems Architecture.

1. The Mirror World: Beyond Basic Simulation

Traditional simulations are static models of how things should work. Digital Twin Orchestration provides a
live model of how things are working right now.

e Live Data Sychronization: Unlike a video game, a Digital Twin is fed a continuous stream of data from its
physical twin. If a bearing in a factory in Berlin begins to overheat, the Digital Twin in a classroom in Turkmenabat
will reflect that heat signature instantly.

e The "What-If" Engine: Learners can pause the live data stream to run "What-If" scenarios. They can
simulate a sudden power surge or a component failure to see how the system reacts, allowing them to practice
emergency protocols in a safe, virtual space.

2. Pedagogical Advantages of the Mirror World

DTO transforms the learning experience by making the invisible visible and the dangerous safe.

e Visualizing the Invisible: In a physical engine, you cannot see the internal fluid dynamics or
electromagnetic fields. In the Mirror World, these forces are visualized as colorful, interactive overlays, allowing
students to "see" the laws of physics in action.

e Non-Linear Troubleshooting: Students are no longer limited by a step-by-step manual. They can
dismantle a virtual turbine, inspect every part in 3D, and reassemble it. If they make a mistake, the system
provides Algorithmic Feedback, explaining why the assembly would fail in the physical world.

3. Orchestration: Managing Complexity

The "Orchestration" aspect refers to the ability to manage multiple twins within a single learning
ecosystem.

e Systems-of-Systems Training: Learners aren't just training on a single machine; they are training on the
entire factory ecosystem. They learn how a delay in the assembly line impacts the logistics chain, fostering a
Systems Thinking mindset essential for modern industry.

e Collaborative Mirroring: Multi-user environments allow teams of students from different parts of the
world to meet inside the same Mirror World. An engineer, a technician, and a manager can collaborate on a
virtual repair mission, improving communication and inter-disciplinary coordination.

4. Metrics of Mirror-to-Physical Transfer

The ultimate goal of DTO is the seamless application of virtual skills to physical assets.

e The Fidelity Quotient: This metric evaluates the accuracy of the learner's actions in the virtual world
compared to the physical requirements. High fidelity ensures that muscle memory developed in the Mirror World
translates perfectly to the real-world task.

e Zero-Lead-Time Mastery: Using DTO, companies have demonstrated that workers can be fully trained on
a new piece of equipment before the machine even arrives at the factory, reducing downtime and accelerating
the implementation of new technologies.
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Conclusion: Living in the Synthesis

Digital Twin Orchestration is more than a training tool; it is a fundamental shift in how we perceive and
interact with our industrial reality. By living and learning in the Mirror World, we are removing the barriers of
distance, cost, and danger. As we move further into the decade, the ability to orchestrate these digital replicas
will become the hallmark of the modern educator and the elite technician. We are no longer just building
machines; we are building an intelligent, interconnected world where knowledge flows freely between the digital
and the physical.
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DEEP-WORK SANCTUARIES: DESIGNING FOCUS IN A HYPER-CONNECTED WORLD

Abstract

In the industrial and entrepreneurial landscape of 2026, the greatest threat to productivity is no longer
mechanical failure, but Cognitive Fragmentation. This article investigates the rise of Deep-Work Sanctuaries—
physical and digital environments specifically engineered to protect the human "Flow State." We examine the
integration of Biophilic Design, Acoustic Isolation, and Asynchronous-First Workflows that allow creators to
escape the "notification blizzard." By treating focus as a finite capital resource, organizations are redesigning the
shop floor and the office into "Focus Zones" that prioritize the individual’s peak productivity windows. Today,
the success of a workspace is measured by its Attention-to-Distraction Ratio and the duration of uninterrupted
deep work it can sustain.

Keywords:
deep work, focus sanctuaries, flow state, cognitive fragmentation, asynchronous communication, biophilic
design, acoustic management, industrial architecture, attention economy, and neurodiversity support.
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1. The Focus Crisis: The Cost of Context-Switching

As factories and offices become "Hyper-Connected" via loT and instant messaging, the cost of a single
"ping" has skyrocketed.

e The Refocus Penalty: Research in 2026 shows that it takes an average of 23 minutes for a high-level
engineer or founder to return to full cognitive depth after a minor distraction. In a 10-hour day, three
interruptions can effectively halve a team's strategic output.

e Fragmentation Fatigue: Constant multitasking leads to "Cognitive Satiety," where the brain is busy but
produces zero creative breakthroughs. Deep-Work Sanctuaries are the architectural response to this exhaustion.

2. Architectural Anatomy of a Focus Zone

Modern industrial design is moving away from the "Open Office" toward Activity-Based Zoning.

e Acoustic and Visual Isolation: Focus Sanctuaries utilize Sound-Absorbing Felt Panels, "White Noise"
biomes, and sight-line management to eliminate sensory triggers. Digital "Busy Signals" (such as a glowing red
door frame) signal to colleagues that a worker is in a non-interruptible state.

¢ Biophilic Integration: Incorporating mass timber, living walls, and circadian lighting isn't just aesthetic;
it’s functional. These elements reduce cortisol levels by 15%, allowing the nervous system to remain calm during
intense problem-solving sessions.

e Micro-Pods and Library Norms: Large shop floors now feature "Silent Pods" —single-user cabins equipped
with ergonomic supports and zero-latency technical feeds, where the rules of the space mirror those of a
traditional library: silence is the default.

3. The Asynchronous-First Culture

A physical sanctuary is useless if the digital world is still screaming. The 2026 entrepreneur leads with
Asynchronous Communication.

e Intentional Presence: Meetings are no longer the "default." They are treated as expensive capital
investments, reserved only for high-stakes decision-making or social bonding. Information sharing is moved to
Video Briefs and Structured Documentation that workers consume on their own schedule.

¢ Notification Batching: Deep-work protocols involve "Batching" —Al agents hold all non-emergency alerts
and deliver them in a single synthesis at the end of a focus block. This protects the "Morning Deep-Work Window"
(the 2—4 hours after waking), which is recognized as the most valuable time in the modern economy.

4. Metrics of a Focused Workspace

To justify the investment in these sanctuaries, companies track Deep-Work Density (DWD).

e Continuous Flow Duration: This measures the average length of time a worker spends without switching
between applications or communication channels.

e Synthesis Output: A metric comparing the volume of "New Value" (code written, strategy drafted,
designs finalized) created in Sanctuaries versus traditional collaborative zones.

e The Neuro-Wellness Index: Utilizing heart-rate variability (HRV) sensors to ensure that the environment
is genuinely reducing stress rather than just masking it.

Conclusion: Architecting the Future of Thought

Deep-Work Sanctuaries represent a return to the "Monastic Life" of the mind, adapted for the high-speed
industrial age. In a world of infinite connectivity, the ability to disconnect is the ultimate luxury—and the ultimate
competitive advantage. By designing spaces that respect the biological limits of human attention, we are not just
increasing efficiency; we are restoring the dignity of craft. The leaders of 2026 know that the world’s hardest
problems won't be solved in a flurry of emails, but in the quiet, focused intensity of a sanctuary.
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KINETIC ENVELOPES: TEACHING RESPONSIVE DESIGN FOR CLIMATE RESILIENCE

Abstract

In an era of extreme weather and fluctuating energy costs, the "Static Building" is an obsolete concept.
This article investigates the pedagogy of Kinetic Envelopes—building skins that physically move and adapt to
environmental stimuli. We explore how students are being trained to design Active Facades that utilize smart
materials, mechanical actuators, and Al sensors to regulate light, heat, and airflow in real-time. By moving from
"Insulation" to "Adaptation," these systems transform the building into a breathing, responsive organism. Today,
the success of a kinetic design is measured by its Adaptive Efficiency—the ability to maintain internal comfort
while minimizing active mechanical cooling—and the mechanical longevity of its moving parts.

Keywords:
kinetic envelopes, adaptive facades, climate resilience, smart materials, shape memory alloys (SMA),
biomimetic architecture, dynamic insulation, real-time actuation, passive cooling, and responsive design.

1. From Static Walls to Dynamic Membranes

The core principle taught in the Kinetic Envelope Studio is that the building's "skin" should function like a
biological pore or a pupil, reacting to the intensity of its environment.

e Dynamic Solar Shading: Students design systems where facade panels "bloom" open or closed based on
the sun’s angle and intensity. This reduces solar heat gain by up to 70% during peak hours while maximizing
natural light during overcast periods.

e Variable Porosity: Using wind sensors, kinetic envelopes can open localized "breathing valves" to capture
cross-breezes, utilizing Passive Ventilation to replace energy-intensive HVAC systems.

2. Material Intelligence: Shape-Shifting Skins

A significant part of the curriculum involves Smart Materials that move without traditional motors or
electricity.

e Shape Memory Alloys (SMA): Students experiment with "Smart Metals" (like Nitinol) that change shape
at specific temperatures. These allow for "Silent Actuation," where a facade opens automatically as it gets
warmer, relying on the physics of the material rather than a central computer.

e Hygroscopic Materials: Learners explore wood-based composites that curl or straighten based on
humidity levels. These materials are used to create "Biot-Inspired" vents that open when it rains or when the air
is humid, regulating a building's internal moisture naturally.

3. The Pedagogy of Movement and Maintenance
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Designing for movement introduces a level of mechanical complexity not usually found in architecture.

e Kinematic Simulation: Students use specialized software to model the "range of motion" and collision
paths of kinetic parts. They must ensure that the envelope remains functional under high wind loads or ice
accumulation, leading to a study of Mechanical Resilience.

¢ Predictive Control Logic: For motorized systems, students write the code that governs the movement.
This involves creating "Threshold Logic": If [Solar Intensity] > X and [Interior Temperature] > Y, then [Deploy
Shading]. This teaches architects the fundamentals of Control Theory and automation.

4. Metrics of Adaptive Performance

How do we grade a "Moving Building"? We look at the Energy-to-Movement Ratio.

e Adaptive Efficiency Score: This measures how much energy the building saves through its movement
versus the energy required to power the actuators. A high-leverage design uses "Passive Triggering" (like SMA)
to achieve maximum result with zero power.

e The Comfort Stability Index: This tracks how well the kinetic envelope maintains a steady internal
temperature despite extreme external fluctuations.

e Mechanical Cycle Durability: For kinetic parts, success is measured by the "MTBF" (Mean Time Between
Failures). Students must design for a 20-year operational life, prioritizing simplicity and repairability.

Conclusion: The Building as a Living Ally

The study of Kinetic Envelopes represents the final step in the evolution of the "Passive House." By
teaching designers to embrace movement, we are creating a built environment that does not fight the climate,
but dances with it. These responsive skins turn our cities into "Active Ecosystems," capable of protecting human
comfort while respecting the planet’s energy limits. In the future, the most beautiful buildings will not be those
that stand still, but those that have the grace and intelligence to move in harmony with the world around them.
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MICRO-CREDENTIALING THE NOMAD: THE PORTFOLIO CAREER
Abstract

In the 2026 industrial landscape, the linear "Career Ladder" is being replaced by the Portfolio Career—a
mosaic of multiple income streams, fractional roles, and project-based ventures. This article investigates the rise
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of Micro-Credentialing as the primary currency for this mobile workforce. We examine how Blockchain-Verified
Digital Badges and Nanodegrees allow "Digital Nomads" to bypass traditional degree requirements, providing a
real-time, tamper-proof record of niche skills. By moving from institutional prestige to Demonstrated
Competency, these credentials enable entrepreneurs to pivot between industries with surgical precision. Today,
the success of a modern professional is measured by the Stackability of their credentials and the diversity of their
Verified Skill Portfolio.
Keywords:
micro-credentialing, portfolio career, digital nomads, blockchain verification, digital badges, nanodegrees, skill
stackability, demonstrated competency, lifelong learning, and fractional employment.

1. The Death of the Linear Career

The traditional model of a single, full-time job for forty years has collapsed. In its place is the Portfolio
Career, where professionals manage a diverse range of commitments.

¢ Risk Diversification: Just as an investor diversifies a financial portfolio, the 2026 worker diversifies their
income. They may work 20 hours for a global industrial Al firm, consult for a local bio-fabrication startup, and
run a personal "Solo-Corp" simultaneously.

e The Mobility Quotient: Portfolio careers are natively global. Enabled by Neural-Linguistic Bridging (Article
21), a worker can stack projects from different continents, choosing roles based on interest and skill-growth
potential rather than proximity.

2. Micro-Credentials: The New Academic Currency

To support this rapid pivoting, education has become modular. Micro-credentials are bite-sized, verified
units of learning that focus on high-demand, specific skills.

¢ Digital Badging and Metadata: Unlike a paper diploma, a Digital Badge is "hot-linked" to metadata that
proves exactly what the learner did. An employer can click the badge to see the specific project code, the
assessment criteria, and the issuing body's credentials.

e Stackability: Micro-credentials are designed to be "stacked." A worker might combine three badges in
Predictive Maintenance, two in Prompt Engineering, and one in Circular Ethics to create a unique, hybrid
qualification that no traditional university offers.

3. Blockchain and the Verification of Trust

The "Nomad" workforce requires a verification system that doesn't rely on a central registrar’s office.
Blockchain-Verified Credentials provide an immutable "Single Source of Truth."

e Tamper-Proof Records: Once a skill is verified and written to the blockchain, it cannot be altered or faked.
This eliminates "Resume Inflation" and allows for instant, automated background checks during the hiring
process.

o Self-Sovereign ldentity: In 2026, the worker "owns" their data. They carry their Digital Wallet of Skills
from platform to platform, granting temporary access to potential clients or partners without needing a third-
party intermediary.

4. Metrics of the Portfolio Worker

In this new era, performance is tracked through the Competency-to-Outcome Ratio.

e The Skill-Velocity Score: This measures how quickly a worker can acquire a new micro-credential and
apply it to a revenue-generating project. High velocity is a leading indicator of an "Anti-Fragile" career.

e Portfolio Diversity Index: A metric that evaluates the breadth of a worker's income streams. A healthy
index indicates high resilience against industry-specific downturns.

o Verification Fidelity: The percentage of a worker’s portfolio that is backed by third-party, blockchain-
verified evidence versus self-reported claims.

Conclusion: The Sovereign Artisan
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Micro-Credentialing has turned the worker into a sovereign entity. We are no longer defined by the
company we work for, but by the Value We Carry in our digital portfolios. The nomad of 2026 is a perpetual
student and a flexible entrepreneur, using modular education to navigate an ever-changing industrial sea. By
embracing the "Portfolio" mindset, we are not just surviving the end of the traditional job; we are thriving in a
world that rewards curiosity, agility, and the continuous accumulation of verified mastery.
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CIRCULAR ETHICS: DESIGNING FOR THE SEVENTH GENERATION

Abstract

In the industrial era of 2026, "Sustainability" has evolved from a marketing buzzword into a rigorous
operational philosophy known as Circular Ethics. This article examines the shift from cradle-to-grave
manufacturing to Regenerative Design, where the "end-of-life" of a product is the starting point for its next
iteration. We explore the adoption of the Seventh Generation Principle—a framework requiring entrepreneurs
to evaluate the impact of their current decisions on the world seven generations into the future. By integrating
Blockchain-Verified Supply Chains and Molecular Tagging, businesses are now held accountable for the entire
lifecycle of their materials. Today, the success of a venture is measured by its Resource Circularity Score and its
contribution to the restoration of natural and social capital.

Keywords:
circular ethics, regenerative design, seventh generation principle, cradle-to-cradle, molecular tagging, resource
circularity, sustainable governance, extended producer responsibility (EPR),
bio-fabrication, and ethical lifecycle management.

1. From Extraction to Regeneration

The linear model of "Take-Make-Waste" is increasingly illegal and economically unviable in 2026. Circular
Ethics demands a closed-loop system.

e Cradle-to-Cradle Engineering: Products are no longer "disposed of." They are designed as either
Biological Nutrients (capable of safely returning to the soil) or Technical Nutrients (high-grade synthetic materials
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that can be infinitely recycled without losing quality).

e The Seventh Generation Mandate: Borrowed from Indigenous wisdom, this ethical framework forces
founders to move beyond the quarterly report. If a chemical process or resource extraction method cannot be
proven safe for the next 150 years, it is filtered out during the Simulation Layer (Article 37) of the business design.

2. The Technology of Accountability

To enforce these ethics, 2026 ventures utilize a "Digital Passport" for every physical object.

e Molecular Tagging & DNA Barcoding: Raw materials are now "tagged" at the molecular level. This allows
automated sorting facilities to instantly identify the purity and origin of a plastic or alloy, ensuring it enters the
correct recycling stream.

e Product-as-a-Service (PaaS): In a circular economy, the manufacturer often retains ownership of the
materials. Instead of buying a lighting system, a corporation "leases light." This aligns the manufacturer's
incentives with Durability and Repairability, as they are responsible for the system's eventual reclamation and
reuse.

3. The Ethical Algorithm: Balancing Profit and Planet

Circular Ethics is integrated into the company’s Governance Stack (Article 33) through specialized Al
agents.

e The LCA Agent: A real-time Lifecycle Assessment (LCA) agent monitors production. If a supplier switches
to a lower-cost but higher-toxicity material, the agent flags the "Ethical Drift" immediately, preventing the
company from violating its Seventh Generation commitments.

¢ Bio-Fabrication over Extraction: Whenever possible, the 2026 entrepreneur chooses "grown" materials
(mycelium packaging, bacterial cellulose) over "mined" materials. These biological solutions act as carbon sinks,
turning the factory into an active participant in carbon sequestration.

4. Metrics of Regenerative Success

In 2026, the balance sheet includes "Natural Capital" accounts.

e Circular Displacement Index (CDI): A measure of how much "virgin" raw material was avoided by using
recycled or bio-based inputs.

¢ The Toxicity Half-Life: A metric evaluating the environmental persistence of all byproducts. A lower half-
life indicates a more "Circularly Ethical" process.

e Social Equity Multiplier: Measuring how the business reinvests in the local communities from which it
draws its biological or human resources.

Conclusion: The Ancestors of the Future

Circular Ethics represents the maturation of the industrial mind. We have realized that there is no "away"
to throw things to. In 2026, the most innovative entrepreneurs are those who see themselves as Ancestors of
the Future. By designing systems that heal rather than harm, we are ensuring that the Seventh Generation
inherits a world of abundance rather than a landscape of scarcity. The future of industry is not just about "smart"
machines, but about wise systems that honor the delicate balance of the planet we call home.
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ACCELERATED LITERACY: READING THE SPEED OF INNOVATION

Abstract

In the 2026 industrial landscape, "Information Overload" is no longer a personal inconvenience—it is a
strategic threat. This article investigates Accelerated Literacy, a suite of cognitive and technological techniques
designed to help entrepreneurs ingest and synthesize massive volumes of technical data. We explore the
transition from traditional reading to Information Triage, utilizing Al-assisted Book Compression, Subvocalization
Suppression, and Layered Skimming. By treating text as a "Data Mine" rather than a linear narrative, leaders can
capture the essence of a 300-page technical manual in minutes. Today, the success of an innovator is measured
by their Synthesis Velocity and the ability to convert rapid reading into high-fidelity strategic decisions.

Keywords:
accelerated literacy, information triage, book compression, subvocalization, layered skimming, cognitive load
management, synthesis velocity, Al-assisted reading, information filtering, and strategic insight.

1. The Reading Bottleneck: Why Modern Literacy Fails

Traditional reading was designed for a world of scarce information. In 2026, the scarcity is Attention.

e The Subvocalization Barrier: Most adults read at the speed they speak (approx. 150-250 words per
minute) because they "hear" the words in their head. Accelerated literacy teaches Visual Processing, allowing
the brain to recognize "word chunks" and images without auditory translation, pushing speeds toward 800+
WPM.

e The Noise-to-Signal Crisis: 90% of a business book or technical report is often "filler"—repetitive
examples and padding. The modern leader uses Al Compression to strip the noise, focusing only on "Non-
Redundant Insights."

2. The Toolkit of the High-Speed Innovator

Mastering the speed of innovation requires a multi-layered approach to consuming content.

e Layered Skimming (The 3-Pass Method):

1. The Scan (2 mins): Reading only headings, bold text, and diagrams to build a "Mental Roadmap."

2. The Extraction (10 mins): Reading the first and last sentences of paragraphs to identify "Core Claims."

3. The Deep Dive (Variable): Only reading the specific sections identified as "High-Value" or "Disruptive."

e Al-Assisted Synthesis: Leaders use "Model-Readers" to scan hundreds of white papers simultaneously.
The Al generates a Comparative Matrix, highlighting where experts agree and where the "Knowledge Gaps" exist,
which is where the next innovation opportunity lies.

3. Information Triage: The "Kill-Switch" for Content

The most important part of accelerated literacy is knowing what NOT to read.

e The Triage Protocol: Before opening a document, the leader asks: Does this provide a new mental model,
a critical technical spec, or a strategic warning? If the answer is "no," the document is archived or sent to an Al
summary agent.
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¢ Cognitive Offloading (Review): Following the principles of Article 24, "Cold Data" (dates, names, citations)
is never memorized. It is offloaded to the personal knowledge graph, leaving the brain’s "Active RAM" free to
synthesize the "Big Picture."

4. Metrics of Cognitive Throughput

In 2026, reading is an engineered performance metric.

e Synthesis Velocity Score: The time it takes to move from "First Exposure" to a new concept to "Strategic
Application."

e The Retention Fidelity Index: A measure of how much critical information is retained after high-speed
ingestion, verified by Al-driven reflection prompts.

o Filter Efficiency: The percentage of incoming information that is successfully discarded as "low-value"
without missing critical signals.

Conclusion: The Commander of Context

Accelerated Literacy is the "Turbocharger" for the modern entrepreneurial mind. In a world where the
sum of human knowledge doubles every few months, those who read the old way will be left in the wake of
those who can think at the speed of light. By mastering the art of triage and the technology of compression, the
2026 leader ceases to be a consumer of information and becomes a Commander of Context—able to see the
patterns of the future before they even appear on a standard screen.
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ADAPTIVE CURRICULUM ENGINES: THE END OF STANDARDIZED TESTING

Abstract
For over a century, education has been governed by the "Standardized Test"—a static snapshot of
performance that often fails to capture the dynamic growth of a learner. This article investigates the rise of
Adaptive Curriculum Engines (ACEs), which utilize real-time Al analytics to replace high-stakes exams with
Continuous, Competency-Based Assessment. We examine how these engines analyze student interaction,
cognitive speed, and error patterns to adjust the difficulty and format of material on the fly. By shifting from a
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"One-Size-Fits-All" model to a Personalized Learning Path, ACEs ensure that students move forward only when
they have achieved true mastery. Today, the success of a curriculum is measured by its Retention Rate and the
elimination of "Learning Gaps" before they can compound.
Keywords:
adaptive curriculum engines (ACES), competency-based assessment, continuous feedback, personalized
learning paths, ai tutors, learning analytics, mastery learning, formative evaluation,
education infrastructure, and cognitive stewardship.

1. The Move from Snapshots to Cinema

Standardized testing acts as a "snapshot"—a single frame in a student’s journey. Adaptive Curriculum
Engines function like a "cinema," capturing the entire motion of learning.

e Continuous Data Streams: Instead of waiting for a midterm exam, the engine monitors every quiz
response, completion pattern, and engagement metric. If a student in a technical training module struggles with
"Ohm's Law," the system detects the friction immediately and adjusts.

e Granular Competency Tracking: Mastery is broken down into micro-skills. A student doesn't just "pass"
or "fail" Algebra; the ACE identifies that they have 95% mastery of linear equations but only 40% in factoring,
allowing for targeted intervention.

2. The Mechanics of the Adaptive Engine

Under the hood, ACEs are powered by three core models that work in synchronization to guide the learner.

e The Learner Model: A dynamic "digital blueprint" of the student’s knowledge, preferences, and current
cognitive load. It evolves with every mouse click or voice response.

e The Domain Model: A map of the subject matter itself, ensuring the learning trajectory is pedagogically
sound—moving from foundational concepts to complex applications.

e The Instruction Model: The "engine" that decides the how. If a student learns better through visual
simulations than text, the engine automatically prioritizes 3D interactive models for the next concept.

3. Replacing Stress with Flow

Standardized tests are notorious for inducing "Testing Anxiety," which can artificially lower performance
scores. ACEs prioritize the "Flow State."

e Dynamic Difficulty Adjustment: By keeping the challenge level slightly above the student’s current ability
(the "Zone of Proximal Development"), ACEs prevent both boredom and overwhelm.

e The Invisible Assessment: In 2026, students often don't realize they are being "tested." Evaluation
happens naturally through problem-solving tasks and simulations. This removes the psychological barrier of the
"Big Exam" and focuses the student on genuine understanding.

4. Metrics of Progress in the Adaptive Era

We no longer measure success by a letter grade from A to F. New KPlIs provide a holistic view of the
learner's health.

e Mastery Velocity: The speed at which a student moves through the curriculum while maintaining a set
threshold of understanding (usually 90%+).

e Gap Persistence: A measure of how long it takes for the system to identify and successfully "bridge" a
knowledge gap.

e Confidence Interval: Al tutors track not just the correct answer, but the certainty of the response
(analyzing factors like response time and revision frequency) to ensure the student isn't just guessing.

Conclusion: From Judgment to Mentorship

Adaptive Curriculum Engines mark the end of education as a sorting mechanism and the beginning of
education as a development tool. By removing the rigid framework of standardized testing, we are allowing every
student to reach their full potential at their own pace. The role of the teacher is evolving from an "evaluator" to
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a "Cognitive Mentor," freed from administrative grading to focus on the high-level human aspects of motivation,
ethics, and real-world application. In 2026, we don't just ask "What is the score?" but "What has been mastered?"
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HIGH-LEVERAGE VENTURES: SCALING INTENTION OVER HEADCOUNT

Abstract

The traditional correlation between "company size" and "market impact" has been fundamentally severed.
This article investigates the rise of High-Leverage Ventures—organizations designed to scale through the
magnification of a founder’s strategic intent rather than the accumulation of human resources. We explore the
transition from Organizational Scaling to Algorithmic Scaling, where the primary growth driver is the Inference
Advantage provided by integrated Al workflows. By maintaining high talent density and utilizing agentic
orchestrators, these ventures achieve nonlinear growth while keeping the human-to-revenue ratio historically
low. Today, the benchmark for a successful high-leverage scale-up is a target of $300k—S500k in revenue per
employee, enabled by a "Digital First, Human Strategic" architecture.

Keywords:
high-leverage ventures, intention scaling, algorithmic scaling, revenue-per-employee, force multipliers,
inference advantage, talent density, agentic orchestration, capital efficiency, and nonlinear growth.

1. The Principle of Intention Scaling

In a traditional firm, as headcount grows, the "Signal-to-Noise Ratio" typically decreases due to
communication overhead. High-Leverage Ventures reverse this by scaling through Intention.

e The Unified Intent Model: Instead of delegating tasks to layers of middle management, the founder’s
strategic objectives are coded into Autonomous Operating Systems (AOS). This ensures that every automated
action—from marketing spend to customer triage—is a direct reflection of the core vision without "managerial
drift."

e Talent Density vs. Volume: These ventures prioritize an "A-Team" of hyper-generalists who act as System
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Orchestrators. Rather than hiring ten specialists, they hire one expert who can manage ten Al agents, maintaining
a high bar for excellence and speed.

2. Force Multipliers: The Inference Advantage

The competitive edge in high-leverage business is the Inference Advantage—the ability of a system to
become more efficient and accurate as it processes more data, without adding manual labor.

e Compound Startups: Unlike "Thin Wrappers" that solve one problem, high-leverage ventures are often
Compound Startups. They integrate multiple Al-driven solutions into a single workflow (e.g., combining CRM,
lead gen, and automated fulfillment), creating a data flywheel that accelerates growth exponentially.

e Marginal Cost of Service: Because the "heavy lifting" is performed by digital labor, the cost of serving the
1,000th customer is nearly identical to the 1st. This leads to Logarithmic Cost Growth in the face of Exponential
Revenue Growth.

3. Orchestration over Execution

The shift in work culture within these ventures is from "Doing" to "Orchestrating." Employees are no longer
valued for their output, but for their ability to design and correct agentic workflows.

e Creating Orchestrators: Teams are trained to spot and correct mistakes made by autonomous agents,
connect them into collaborative units, and find new high-value tasks for them to perform. This maximizes the
Technology ROI Formula: Time saved per week x Employee hourly value x 52 weeks.

e Auto-Compliance and Risk Engines: High-leverage ventures utilize "Auto-Compliance" systems that
integrate directly into the company's ERP, automatically updating workflows to stay compliant with global
regulations. This removes the administrative friction that typically slows down international scaling.

4. Metrics of the High-Leverage Era

Performance in 2026 is measured by new KPIs that reflect the efficiency of the human-Al partnership.

e Revenue per Employee (RPE): As firms leverage infinite digital labor, the target RPE for a high-leverage
venture has risen significantly. Ventures hitting $400k+ per employee are considered the gold standard for capital
efficiency.

e The Burn Multiple: This tracks how much a company is spending to generate each new dollar of Annual
Recurring Revenue (ARR). High-leverage ventures aim for a Burn Multiple under 1.5, proving that growth is driven
by system efficiency rather than investor subsidies.

Conclusion: The Future of Nonlinear Success

The rise of High-Leverage Ventures signals a move toward Purpose-Driven Efficiency. By focusing on the
unique coherence of a venture’s internal state—its "Strategic Intent"—rather than its physical size,
entrepreneurs can achieve a scale of impact previously unimaginable for small teams. This is not about the
elimination of the human worker; it is about the amplification of the human architect. In the high-leverage era,
the greatest companies will not be the largest, but the most coherent, agile, and intelligently orchestrated.
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INTERNATIONAL APPROACHES TO THE DEVELOPMENT OF TRANSPORT CORRIDORS

Abstract

The development of transport corridors is one of the most important components of global economic
integration and sustainable development. International transport corridors facilitate the efficient movement of
goods, services, and passengers across borders, reduce logistical costs, and strengthen trade and economic
cooperation among countries. This article examines the main international approaches to the development of
transport corridors, focusing on their economic, institutional, technological, and environmental dimensions.

Keywords:
transport corridors, international logistics, infrastructure development, globalization,
transit potential, sustainable transport.

In the context of globalization, transport infrastructure plays a decisive role in shaping economic relations
between countries and regions. International transport corridors are not merely physical routes connecting
different territories; they represent complex systems that integrate transport networks, logistics services,
customs procedures, and regulatory frameworks. Their development has become a strategic priority for many
states seeking to enhance their competitiveness and integrate into global value chains.

The growing volume of international trade, the expansion of global supply chains, and the increasing
mobility of populations have intensified the demand for efficient and reliable transport corridors. As a result,
international approaches to corridor development have evolved from isolated national projects to coordinated,
multilateral initiatives aimed at ensuring seamless connectivity across borders.

An international transport corridor can be defined as a set of interconnected transport routes and
infrastructure facilities that enable the movement of goods and passengers between different countries. These
corridors often combine multiple modes of transport, including road, rail, sea, river, and air transport, as well as
logistics hubs and border crossings.

The economic importance of transport corridors lies in their ability to reduce transportation time and
costs, improve market access, and stimulate regional development. For transit countries, corridors provide
opportunities to generate revenue, attract investment, and modernize infrastructure. At the global level, they
contribute to the stability and efficiency of international trade systems.

One of the most widely used international approaches to transport corridor development is the integrated
approach. This model emphasizes coordination among participating countries in planning, financing,
construction, and management. Integrated corridors are designed to function as unified systems rather than
fragmented national segments. Such coordination helps eliminate bottlenecks, harmonize technical standards,
and improve overall efficiency.

Another important approach is the multimodal strategy, which focuses on the integration of different
transport modes within a single corridor. Multimodal corridors enhance flexibility and resilience by allowing
cargo to be transferred between transport modes according to cost, time, and environmental considerations.
This approach is particularly relevant in regions with diverse geographical conditions.

Public-private partnership models also play a significant role in international corridor development. By
involving private investors and operators, governments can mobilize additional financial resources, improve
management efficiency, and accelerate infrastructure modernization. International experience shows that
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successful public-private cooperation requires clear legal frameworks and risk-sharing mechanisms.

International organizations play a crucial role in shaping global approaches to transport corridor
development. They provide platforms for dialogue, policy coordination, and technical assistance. Through
international agreements and conventions, these organizations promote the harmonization of regulations,
safety standards, and customs procedures.

Cross-border cooperation is essential for addressing challenges that cannot be resolved at the national
level. Joint planning and implementation of corridor projects help ensure continuity and compatibility across
borders. Moreover, international financial institutions support corridor development by providing funding,
expertise, and risk mitigation instruments.

In recent years, digital technologies have become an integral part of international transport corridor
development. Intelligent transport systems, digital logistics platforms, and automated customs procedures
significantly enhance corridor performance. Digitalization improves transparency, reduces administrative delays,
and enables real-time monitoring of transport flows.

Looking ahead, the future of transport corridor development lies in deeper integration, increased
digitalization, and a stronger focus on sustainability. By adopting comprehensive international approaches,
countries can maximize the economic and social benefits of transport corridors while ensuring their resilience
and environmental compatibility.

International approaches to the development of transport corridors reflect the growing interdependence
of national economies in the globalized world. Integrated planning, cross-border cooperation, technological
innovation, and sustainability form the core principles of modern corridor development. By aligning national
strategies with international best practices, countries can enhance their transit potential, strengthen economic
ties, and contribute to sustainable global development.
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BIO-DIGITAL CLASSROOMS: INTEGRATING SYNTHETIC BIOLOGY INTO DESIGN STUDIOS

Abstract
As we transition toward a "Bio-Fabricated" future, the traditional design studio is evolving into a Bio-Digital
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Classroom. This article investigates the integration of Synthetic Biology (SynBio) and Computational Design
within architectural and industrial design education. We examine how students are moving beyond passive
materials to work with "Living Matter"—such as mycelium composites, bioluminescent algae, and self-healing
bacterial concrete. By utilizing Bio-Informatics and Generative Algorithms, learners can now "grow" structures
rather than merely "building" them. Today, the success of a design curriculum is measured by the Ecological
Integration of the student's output and their ability to program biological growth as a functional design
parameter.
Keywords:
bio-digital design, synthetic biology, bio-fabrication, mycelium architecture, self-healing materials,
computational biology, design pedagogy, regenerative design, bio-informatics, and living matter.

1. The Material Shift: From Inert to Living

The fundamental change in the Bio-Digital Classroom is the transition from "Inert Materials" (steel, glass,
plastic) to "Responsive Bio-Matter."

e Cultivated Components: Students are no longer just sketching forms; they are preparing nutrient agar
and inoculating substrates. A central project might involve using Mycelium (fungal root structures) to grow
acoustic panels or structural bricks, learning how environmental variables like humidity and CO2 impact the final
material strength.

e Programming Growth: Using "Bio-Digital Interfaces," learners translate architectural blueprints into
"Growth Instructions."” Instead of a fixed CAD file, the design becomes a set of biological parameters that guide
how a living system populates a 3D-printed scaffold.

2. The Lab-Studio Hybrid: New Tools for Designers

The Bio-Digital Classroom merges the aesthetic focus of a design studio with the scientific rigor of a wet
lab.

¢ Bio-Printing and Extrusion: Students utilize modified 3D printers that extrude "Bio-Inks" containing living
cells. This allows for the creation of complex, organic geometries that can breathe, filter air, or sequester carbon.

e Generative Bio-Morphology: Computational tools are used to simulate natural growth patterns (such as
venation or branching). Students use these algorithms to optimize the "nutrient delivery systems" within their
bio-fabricated structures, ensuring the living matter remains viable throughout the object's lifecycle.

3. Pedagogy of the Regenerative Cycle

Design education in 2026 focuses heavily on the End-of-Life as much as the Creation.

e The "Cradle-to-Cradle" Studio: In a bio-digital context, "waste" is an obsolete concept. Students must
design products that are 100% biodegradable or that act as "biological nutrients" for the next growth cycle.

e Ethical Co-Design: A unique pedagogical challenge is teaching students to "negotiate" with living
organisms. Unlike wood or metal, biological matter has its own "agency." Learners must adapt their designs to
the organism's natural tendencies, fostering a mindset of Bio-Empathy and collaboration with nature.

4. Metrics of Bio-Digital Success

How do we evaluate a "Living Design"? Metrics have moved from pure aesthetics to Metabolic
Performance.

e Carbon Sequestration Potential: This metric calculates how much CO2 the design absorbs during its
growth and usage phase. A "passing" project in 2026 must demonstrate a Net-Negative carbon footprint.

e Structural Vitality: For self-healing materials, success is measured by the "Recovery Rate" —how quickly
a bacterial concrete sample can seal a crack when exposed to moisture.

e Biodiversity Contribution: Students are assessed on whether their designs provide habitats or ecological
value to non-human species (e.g., "Pollinator Facades" or "Microbial Bricks").

Conclusion: Designing with the Pulse of Life
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The Bio-Digital Classroom represents the ultimate reconciliation of technology and biology. By teaching
designers to speak the language of DNA and the logic of growth, we are moving toward a built environment that
is not just "sustainable," but truly alive. The designers of tomorrow will not be "master builders" in the traditional
sense, but "Gardener-Architects" who cultivate the world they wish to see. In this era, the most innovative
structures will be those that grow, heal, and breathe in perfect harmony with the planet’s natural systems.
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PREDICTIVE DEMAND ENGINES: ELIMINATING OVERPRODUCTION IN MODERN TRADE

Abstract
In the current global trade environment, the traditional "Reactive Supply Chain"—which relied on
historical sales data to guess future needs—has been replaced by Predictive Demand Engines. This article
investigates how these Al-driven systems utilize Demand Sensing to analyze real-time external signals—such as
weather patterns, social media trends, and macroeconomic shifts—to align production precisely with market
needs. We examine the transition from "Safe Stock" to "Smart Flow," focusing on how Generative Forecasting
and Machine Learning have reduced forecast errors by up to 50%. By virtually eliminating overproduction,
modern trade is shifting toward a high-efficiency model that prioritizes Sustainability as much as profitability.
Keywords:
predictive demand engines, demand sensing, overproduction, supply chain optimization, real-time analytics,
generative forecasting, inventory management, machine learning, sustainability, and resource efficiency.

1. From Historical Guessing to Demand Sensing
The defining evolution in modern logistics is the shift from "Forecasting" to "Sensing." Traditional models
looked backward; Predictive Demand Engines look at the world as it happens.
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e Multimodal Data Integration: Engines today ingest a "Current Stream" of data, including disease
surveillance (for pharma), localized weather anomalies (for retail), and even real-time port congestion.

e Pattern Recognition: By identifying subtle correlations—such as an increase in social media sentiment
regarding a specific ingredient—these systems signal manufacturers to ramp up or scale back production before
the purchase order arrives.

2. The Death of the "Safety Stock"

Historically, companies maintained "Safety Stock" to protect against uncertainty. In the current era of
Inference Precision, this excess inventory is viewed as an operational failure.

e Reducing Forecast Error: Al-enabled systems have brought forecast errors down from a traditional
average of 30% to under 15%. This allows firms to operate with "Lean Inventory" that matches the exact pulse
of the consumer.

e Just-In-Time (JIT) 2.0: While the original JIT focused on speed, JIT 2.0 focuses on Alignment. Production
schedules are dynamically updated every hour based on shifting demand signals, ensuring that not a single unit
is manufactured without a high probability of sale.

e Resource Preservation: Eliminating overproduction directly reduces the consumption of raw materials
and energy, allowing companies to meet ESG (Environmental, Social, and Governance) targets while
simultaneously boosting their gross margins by 15-20%.

3. Strategic Orchestration: The End of Siloed Planning

Predictive Demand Engines have dismantled the silos between marketing, sales, and operations.

¢ Unified Demand View: In 2026, every department works from the same "Predictive Truth." If the Demand
Engine predicts a surge, the Marketing Agent automatically scales ad spend, while the Logistics Agent secures
shipping capacity in advance.

¢ Hyperlocal Forecasting: Engines can now predict demand at the individual store or neighborhood level.
This prevents the "Regional Mismatch" where one city has a surplus while another faces a stockout, allowing for
precise stock placement that minimizes transport emissions.

4. Impact on Global Trade Sustainability

The most profound impact of Predictive Demand Engines is the massive reduction in Industrial Waste.

e Waste-to-Zero Initiatives: In the food and FMCG (Fast-Moving Consumer Goods) sectors, predictive
engines have cut spoilage and landfill waste by over 40%.

¢ Decentralized Production: By knowing exactly where demand will be, entrepreneurs are utilizing micro-
factories to produce goods closer to the consumer, further reducing the carbon footprint of global trade.

Conclusion: The Pulse of the Market

The era of Predictive Demand Engines signals the end of the "Wasteful Industrial Age." By aligning the
world’s production capacity with the actual needs of its people, we are creating a trade ecosystem that is both
hyper-efficient and deeply resilient. Success is no longer about having the biggest warehouse; it is about having
the most intelligent Pulse on the market. In this new landscape, the most competitive businesses are those that
can see the future clearly enough to avoid building what isn't needed.

List of used literature:
Strategy+Business (2018). The Magic of Predicting Demand from Data.
Global Trade Magazine (2026). Al-Driven Demand Forecasting: The Game-Changer for Seasonal Supply Chains.
Spendflo (2025). Demand Forecasting In 2026: Models & Methods.
Deccan Transcon (2026). Predicting Demand Cycles in 2026: What Data Is Telling Logistics Providers.
Neontri (2025). Al In Demand Forecasting: Turning Data Into Smarter Decisions.
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NEURAL-LINGUISTIC BRIDGING: AI-ASSISTED POLYGLOTISM IN TRADE

Abstract

In the globalized markets of 2026, the traditional "language barrier" has been replaced by Neural-Linguistic
Bridging (NLB). This article explores how low-latency, Al-assisted translation systems are moving beyond simple
word substitution to achieve Nuance Parity. We investigate the use of Context-Aware Transceivers—wearable
devices that utilize neural networks to translate not just speech, but idioms, cultural metaphors, and emotional
tone in real-time. This technology empowers "The Universal Merchant," allowing entrepreneurs to negotiate
complex deals in local dialects while maintaining the rapport and trust traditionally reserved for native speakers.
Today, the success of international trade is measured by Communication Fluidity and the elimination of
"Translation Friction" in high-stakes negotiations.

Keywords:
neural-linguistic bridging, polyglotism, real-time translation, nuance parity, context-aware Al, global trade,
semantic mapping, wearable tech, cross-cultural negotiation, and linguistic inclusion.

1. From Translation to Nuance Parity

The failure of early translation tools was their inability to capture the "spirit" of a conversation. NLB solves
this by using Semantic Mapping.

e Beyond Literalism: Instead of translating word-for-word, NLB identifies the "Intent Vector" of a sentence.
If a merchant in Istanbul uses a traditional proverb about tea to describe a business partnership, the system
translates the meaning into a relevant Western business metaphor (e.g., "synergy" or "alignment") in the
listener's ear.

e Latency Collapse: In 2026, the "Processing Gap" has been reduced to under 50 milliseconds, making the
experience indistinguishable from a natural, unmediated conversation. This allows for the "Micro-Signals" of
human interaction—laughter, hesitation, and interruption—to remain intact.

2. The Hardware of Hyper-Communication

The physical interface for NLB has shifted from hand-held phones to discrete, Intra-Aural Transceivers and
Smart Eyewear.

e Bone Conduction and Neural-Linkage: High-end devices use bone conduction to "whisper" translations
directly into the inner ear, allowing the user to still hear the natural voice and tone of their interlocutor. This
preserves the "Human Resonance" of the meeting.

e Visual Subtitles and Bio-Feedback: Smart glasses provide a secondary layer of data, such as real-time
subtitles or "Sentiment Analysis" indicators (e.g., a subtle glow indicating the speaker's stress levels or
confidence), helping the entrepreneur navigate the social dynamics of the room.

3. The Universal Merchant: Entrepreneurship without Borders

NLB is democratizing access to global markets. A small-scale farmer or a solo-tech founder can now act as
a global CEO.
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e Micro-Niche Sourcing: Entrepreneurs can now negotiate directly with specialized suppliers in rural
provinces without the need for expensive, third-party translators. This "Direct Dialogue" reduces costs and builds
deeper, personal partnerships.

e Decentralized Diplomacy: Small businesses are engaging in "Micro-Diplomacy," forming alliances across
linguistic blocks that were previously too difficult to navigate. This creates a more resilient and diverse global
supply chain.

4. Metrics of Linguistic Integration

In the NLB era, we no longer measure how many languages a person speaks, but their Communication
Efficiency.

e The Rapport Score: An Al metric that analyzes the synchronization between speakers. High rapport
scores indicate that the NLB system is effectively bridging the cultural and linguistic gap, leading to successful
deal-closing.

e Semantic Drift Rate: This tracks how much "Meaning" is lost during a conversation. Modern systems aim
for a Drift Rate of <1%, ensuring that technical specifications and legal nuances are transmitted with total
accuracy.

Conclusion: The End of the Tower of Babel

Neural-Linguistic Bridging is not just a technological convenience; it is a catalyst for human unity in trade.
By removing the primary friction of human interaction—language—we are allowing ideas and value to flow as
freely as data. The "Universal Merchant" of 2026 is defined not by the language they were born into, but by their
ability to listen, understand, and connect with any human being on the planet. We have finally reached an era
where we can "speak the same language," even when our words are different.

List of used literature:
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PROMPT ENGINEERING AS A NEW LITERACY

Abstract
In the industrial landscape of 2026, the primary interface between human intent and machine execution
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is no longer code—it is Natural Language. This article investigates the emergence of Prompt Engineering not as
a technical "hack," but as a fundamental New Literacy. We examine the shift from "How to Build" to "How to
Ask," exploring the linguistic precision required to steer Large Model Systems (LMS). By mastering Context
Injection, Chain-of-Thought Structuring, and Output Constraints, the modern worker transforms from a manual
operator into a "Model Director." Today, the success of a professional is measured by their Elicitation Accuracy
and their ability to translate vague business goals into high-fidelity machine instructions.
Keywords:
prompt engineering, new literacy, context injection, chain-of-thought (COT), model directing, natural language
interface (NLI), semantic precision, instruction tuning, cognitive scaffolding,
and high-fidelity output.

1. The Shift: From Syntax to Semantics

The history of computing was defined by humans learning the language of machines (C++, Python, Java).
In 2026, the machine has learned the language of humans, but the burden of Clarity remains with the user.

e Precise Intent Encoding: Unlike talking to a human colleague, "talking" to an industrial Al requires
absolute semantic boundaries. A prompt engineer must define the Role (e.g., "Act as a Senior Metallurgist"), the
Task, and the Constraint (e.g., "Exclude non-recyclable polymers") to avoid "hallucinatory" drift.

e Declarative Mastery: The "New Literacy" focuses on declarative knowledge —knowing what a successful
outcome looks like—rather than the procedural steps to get there.

2. Advanced Techniques: Scaffolding the Machine Mind

Modern literacy involves more than just writing a sentence; it involves structuring a Cognitive Architecture
for the Al to follow.

e Chain-of-Thought (CoT) Prompting: Professionals are trained to force the Al to "think out loud." By
prompting the system to show its work step-by-step, errors in logic are exposed before the final output is
generated. This is essential for safety-critical tasks in engineering and medicine.

e Few-Shot Learning Patterns: A literate prompt engineer provides the machine with 2—3 perfect examples
of the desired output style. This "Scaffolding" allows the Al to mirror the high-quality standards of the
organization instantly.

3. The Prompt as a Living Document (lterative Directing)

In 2026, a "Prompt" is rarely a single question; it is a Multi-Turn Conversation.

e Iterative Refinement: Just as an editor works with a writer, the Prompt Engineer "sculpts" the output. If
the initial design for a solar-powered motor is too heavy, the engineer doesn't restart; they provide a Delta
Instruction (e.g., "Optimize the previous output for weight reduction using carbon-fiber parameters").

e Collaborative Debugging: When an Al provides a flawed output, the "literate" user can diagnose the
"Prompt Failure." Did the system lack context? Was the instruction ambiguous? The ability to troubleshoot the
Instruction-Response Loop is the hallmark of the modern artisan.

4. Metrics of Elicitation Accuracy

As organizations move toward "Prompt-Based Workflows," new KPIs are emerging to track performance.

e Tokens-to-Utility Ratio: This measures how much useful work is produced per unit of machine
processing. A highly literate user gets the perfect result in one "shot," minimizing energy and compute costs.

e Prompt Portability: The ability to write instructions that work consistently across different models (e.g.,
switching from a design Al to a logistics Al) without loss of intent.

e Instructional Fidelity: A measure of how closely the Al's output adheres to the constraints provided.

Conclusion: The Commander of Information

Prompt Engineering is the bridge between human imagination and digital realization. As we move deeper
into the decade, the "Digital Divide" will no longer be about who has access to computers, but who has the
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Linguistic Literacy to command them. Those who master the art of the prompt will become the master architects
of the 2026 economy, turning raw data into structured value through the sheer power of clear, precise, and
purposeful thought.
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2. Wei, J., et al. (2022). Chain-of-Thought Prompting Elicits Reasoning in Large Language Models. Google
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SEMANTIC PRECISION: REDUCING FRICTION IN REMOTE TEAMS

Abstract

In the decentralized workplace of 2026, the primary barrier to velocity is no longer physical distance, but
Linguistic Ambiguity. This article explores the emergence of Semantic Precision as a core operational discipline
for remote teams. We investigate the move from "Casual Syncing" to Structured Protocol Communication, where
teams utilize Controlled Vocabularies and Al-Governed Semantic Layers to ensure that strategic intent is never
lost in translation. By eliminating the "Guesswork" inherent in text-based collaboration, organizations are
achieving higher Execution Fidelity and reducing the need for redundant meetings. Today, the strength of a
remote culture is measured by its Semantic Consistency and its ability to maintain a "Shared Reality" across time
zones and digital interfaces.

Keywords:
semantic precision, controlled vocabularies, execution fidelity, remote collaboration, semantic layers,
information friction, protocol communication, shared context, high-leverage teams, and digital governance.

1. The Cost of "Casual" Communication

As remote teams rely more on asynchronous tools (Slack, Teams, Notion), the lack of non-verbal cues
(tone, body language) creates a "Semantic Gap."

e The Ambiguity Tax: In 2026, research shows that up to 15% of engineering time is wasted on "Correction
Loops"—fixing errors that arose because a brief was interpreted differently by three different team members.
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e From Vibes to Protocols: High-leverage teams are moving away from "Vibe-based" updates toward
Protocol-Driven Messaging. Every request must include a defined State (e.g., Draft, Review, Final), a Priority
Level, and a Context Tag, leaving zero room for interpretation.

2. Implementing a Semantic Layer

To achieve global alignment, organizations are building a Shared Semantic Layer—a digital "Single Source
of Truth" for what words actually mean within the company.

e Governed Business Metrics: Utilizing tools like "Semantic View Autopilots," companies ensure that when
an Al agent or a human says "Conversion Rate" or "Burn Multiple," the calculation and definition are identical
across every department and time zone.

e Controlled Vocabularies: Teams maintain a living "Glossary of Intent." If a term is used outside of its
defined semantic boundary, Al governance agents flag it in real-time, nudging the user toward more precise
language to prevent downstream confusion.

3. The Al as a Semantic Mediator

Al agents are no longer just tools; they act as the Connective Tissue of the team’s collective intelligence.

e Contextual Q&A: Semantic search agents allow remote workers to ask, "Who is currently the lead on the
'Kinetic Facade' project and what is the current blocker?" The Al surfaces the answer by synthesizing
unstructured chat logs and structured project data into a precise summary.

¢ Meeting Recaps with Intent Tracking: Instead of generic transcripts, Al "Facilitators" generate Semantic
Maps of meetings. They track how a decision evolved, marking the exact moment a concept was redefined, which
provides a searchable history for anyone who was absent.

4. Metrics of Semantic Health

How do we measure if a team is "speaking the same language"? We look at Linguistic Alignment.

e The Correction-Loop Frequency: A direct metric of how often a task has to be "re-explained" after it has
been assigned. A low frequency indicates high semantic precision.

e Search-to-Resolution Velocity: How quickly a remote employee can find a precise answer to a technical
question without asking a human colleague for help.

e Metric Drift: A measure of how much the definition of key KPIs varies between different regional teams
or departments over time.

Conclusion: Architecting Shared Reality

Semantic Precision is the "Quiet Revolution" of Industry 5.0. In a world where we may never meet our
colleagues in person, our Words are the Infrastructure of our success. By treating language with the same rigor
we treat code, we are creating remote teams that are faster, more autonomous, and more deeply aligned than
their office-bound predecessors. The companies that win in 2026 will not be those with the fastest internet, but
those with the clearest Conceptual Bridges.

List of used literature:
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THE AUTODIDACT’S TOOLKIT: NAVIGATING OPEN-SOURCE INTELLIGENCE

Abstract

In an era where 400 terabytes of data are generated daily, the ability to learn is no longer about accessing
information, but about filtering and verifying it. This article explores The Autodidact’s Toolkit—a collection of
Open-Source Intelligence (OSINT) techniques and Al-driven discovery tools that allow self-directed learners to
bypass traditional gatekeepers. We examine the shift from passive consumption to Active Reconnaissance,
where learners use specialized search engines, blockchain explorers, and Al research assistants to build a
"customized" education from the world's public data. Today, the success of an autodidact is measured by their
Information Literacy and their ability to turn raw, unorganized data into verified, actionable expertise.

Keywords:
open-source intelligence (OSINT), autodidactism, self-directed learning, information triage, verification
tradecraft, Al research assistants, digital forensics, data discovery,
information literacy, and cognitive agency.

1. From Search to Reconnaissance

The autodidact of 2026 has moved beyond the "Standard Search Engine." To find deep, specialized
knowledge, they employ Active Reconnaissance.

e The OSINT Mindset: Learners are trained to approach a new subject with the skepticism of an
investigator. They don't just read an article; they verify the author's credentials via public records and use Google
Dorking (advanced search strings) to find hidden technical white papers and "gray literature" that doesn't appear
on the surface web.

¢ Specialized Discovery Tools: Tools like Shodan (for IoT device data) or SpiderFoot (for automated asset
discovery) are being repurposed by learners to study real-world infrastructure and cybersecurity trends in real-
time, moving from theory to live observation.

2. The Al-Enhanced Research Stack

Traditional research takes weeks; the 2026 toolkit uses Al Research Companions to compress this to hours.

e Literature Mapping: Tools like Elicit and ResearchRabbit allow autodidacts to visualize the "Citation
Graph" of a field. By identifying the most influential papers and their connections, a learner can find the
"foundational truths" of a new industry without a syllabus.

e Deep Research Modes: Advanced Al models now offer "Deep Research" capabilities, autonomously
synthesizing thousands of pages of technical documentation into structured summaries. This offloads the heavy
lifting of reading, allowing the human to focus on Creative Synthesis.

3. Verification Tradecraft: Spotting the "Fake"

With the rise of Al-generated misinformation and deepfakes, the most critical tool in the kit is Verification.

e Digital Forensics for Learning: Autodidacts use reverse-image searching, metadata analysis, and
blockchain verification to ensure the data they are learning from is authentic.
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e Cross-Platform Triangulation: A key technique in 2026 is "Triangulation" —verifying a claim by finding it
across three independent, high-trust sources (e.g., a government database, a peer-reviewed journal, and a
verified technical forum). This ensures the learner isn't trapped in an "Algorithmic Echo Chamber."

4. Metrics of the Modern Autodidact

Success for the self-taught is no longer a degree, but Verified Competency.

e Information Triage Rate: How quickly a learner can discard irrelevant or low-quality data to find the
"signal" in the noise.

e The Verification Quotient: A personal metric of how much of one's knowledge base is backed by primary,
verified sources versus secondary summaries.

e Actionable Insight Velocity: The time elapsed between discovering a new piece of information and
applying it to a real-world problem or project.

Conclusion: The Sovereign Learner

The Autodidact’s Toolkit has turned the internet into a global, open-source university. By mastering OSINT
and Al-driven discovery, the modern learner is no longer a victim of information overload, but a Sovereign
Architect of their own intellect. In 2026, the most valuable "degree" is the one you built for yourself using the
tools of the digital age. As we look forward, the ability to find, verify, and master any subject on demand will be
the defining characteristic of the world's most successful entrepreneurs and innovators.

List of used literature:
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COBEPLUEHCTBOBAHWE JIOTMCTUYECKOM CUCTEMbI KAK ®AKTOP POCTA OBbEMOB PEAJIU3ALIUMU
N 3KOHOMWYECKOMN 3O PEKTUBHOCTU CEbITA HEDTEMPOAYKTOB

AHHOTauuA
B cTaTbe paccmaTtpuBaeTca po/ib  NOTUCTUYECKOM MHOPACTPYKTYpbI B obecneyeHun
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KOHKypeHTOoCcnocobHocTn HedTenepepabaTbiBatoWwmUx NpeanpuaTuii.
Kntouesble cnosa:
NOTUCTUYECKas CUCTEMA, HeDTENPOAYKTbI, ONTUMM3ALUMA CObITa, SKOHOMUYECKAA 3GPEKTUBHOCTD,
HedTenepepabaTbiBatowmin 3asog (HM3).

B coBpemeHHOM mupe, rae HedTeNpoAyKTbl OCTAKOTCA KJOYEBBIM PECYpPCOM [A/1A SHEpPreTuku wu
TPAHCNOPTA, COBEPLUEHCTBOBAHME NOTMCTUYECKOW CUCTEMbI NPUOBPETaET cTpaTernyeckoe 3HadeHme. JlIormctuka
cbbiTa HedTENPOAYKTOB BK/OYMAET LENOYKy OT A00bluM M nepepaboTkM A0 AO0CTaBKM notpebutento, u ee
ONTUMM3aALMA HanNpAMylo BAMAET Ha obbembl peanusaumu. HesdpdeKTuBHble MaApLIPYTbl, 3a4EPKKU B
TPAHCNOPTMPOBKE W HepaLMOHaNbHOE MCNONAb30BaHME CKNAJ0B MPUBOAAT K MOTepAM, B TO Bpema Kak
BHeApeHWe LMPPOBbIX TEXHONOTUM, TaKUX KaK GPS-MOHUTOPUHT M aBTOMATU3UPOBAHHbIE CUCTEMbI YPaBAEHMUA
3amacamu, NO3BOJIAET COKPATUTb BpeMA LMKIA U MMHUMU3NPOBaTb PUCKK. B pe3ysbTaTe KOMNaHWKU NOBbILAKOT
060pOT, CHUKAA 3aTPaTbl HA XpaHEHUE M NOTUCTURY A0 20-30%, 4TO CTUMY/IMPYET POCT NPOAAMK.

CHUXKeHME NOTUCTUYECKUX U3AEPKEK HANPAMYIO BAMUAET Ha peHTabenbHOCTb Npoaak. K OCHOBHbIM NyTAM
noBbliWeHUA 3PPEKTUBHOCTU OTHOCATCA:

1. MogepHuM3auua pesepByapHbIX NapKoB: CHUMXKEHWE TEXHONOTMYECKUX NOTEPb NPU XPaHEHUM U HA/IMBE.

2. AsTomatmsauma  aucnetyepmsaumun:  Mcnonb3oBaHWMe  CUCTEM  MOHMUTOPUHIA  TpaHcnopTa
(GPS/TTTOHACC) ana oNnTMMM3aL MM MapLUPYTOB U KOHTPOA pacxoda TonMBa.

3. YnpasneHune 3anacamu: BHeapeHWe cTpaTerMm «TOUYHO B CpoK» (Just-in-Time), 4TO MUHUMU3UpPYET
3aToBapuBaHMe CKNaoB.

OaHUM 13 KAtoueBbIX GAKTOPOB pPocTa 06EMOB peannsaumm ABAAETCA UHTErpaLma MyabTUMOLAbHbIX
nepeso3ok. [ns HepTenpoayKTOB, KOTOpble TpaHCNOPTUpPYHOTCA TpybonpoBogamu, TaHKepamu U
aBTOTPAHCMOPTOM, ONTUMM3ALMA MAPLIPYTOB C MOMOLLbID aNrOPUTMOB WCKYCCTBEHHOTO WHTENNEKTa
obecneumBaetr becnepeboliHyt0 [O0CTAaBKY. DKOHOMMYecKasa 3¢deKTUBHOCTb CObITa ycUAMBaeTcs 3a CYeT
uMdpoBM3aLUMM U MNaAPTHEPCTB. BHeapeHne ONOKYEMH-TEXHOMOTMIN ANA OTCAEKMBAHUA LEMNOYKU NOCTaBOK
obecneynBaeT NPO3pPaYHOCTb, MUHUMU3IUPYA MOLIEHHMYECTBO M YCKOPAA naaTexun. Kpome Toro, Konnabopaums
C IOTUCTUYECKMMM OMepaTopamm, TakKMmMmm Kak DHL nam mecTHble KOMNaHWK, NO3BONAET pacnpesensaTb PUCKU U
ONTUMM3NPOBATb 3aTpaTbl. [0 AaHHbIM MCCAEA0BaHMIA, TaKMe Mepbl NOBbIWAKOT peHTabenbHOCTb cObITa Ha 10-
15%, nenas HedTenpolyKTbl 6osiee KOHKYpPEeHTOCNOCOBHbIMU Ha r1obanbHOM pbiHKe. B ycnoBuax rnobanbHoii
KOHKYPEHUMN POCCUNCKME HedTAHbIE KOMMAHUN aKTUBHO MHBECTUPYIOT B UMGPOBM3ALLUIO JIOFUCTUKK, YTOObI
3aBOEBaTb HOBbIE PbIHKK. Pa3BuTHe nnaTdpopm Ha 6ase |oT (MHTepHeTa Belei) N03BONSET B PpeasibHOM BPEMEHMU
MOHUTOPUTb COCTOSIHUE FPY30B M 060pYA0BaHMA, NPeAoTBPALLAA NpocTon. Hanpumep, cuctembl NPeauKTUBHOTO
06CNYKMBAaHMA Ha OCHOBE MalLUMHHOMO OOYYEeHWA aHaAM3MPYIOT AaHHble C AATYMKOB Ha TaHKepax MU
TpybonpoBogax, NPOrHO3Mpysa NOJIOMKM 3apaHee. ITO He TO/IbKO CHUMMKAET 3aTpaTbl Ha PEMOHT Ha 25-40%, Ho m
NoBbIWAET HAAEXKHOCTb MOCTAaBOK, YTO KPUTUYHO ANnA 3KkcnopTa B A3umio n Espony. B pesynbTate o6bembl
peannsaunn HedpTenpoayKTOB PACTYT, YKPENaasa No3nLMM Ha MeXKAYHaPOAHbIX BUprKaXx.

Ewe ogHMM HanpaBneHMem ABAAETCA ONTMMM3ALMA CKNAACKMX onepauui yepe3 poboTM3MpPOBAHHbIE
CMCTEMblI W aBTOMATU3UpPOBaHHble CKAaAbl. BHeapeHMe aBTOMATM3MPOBAHHbLIX KPaHOB W KOHBEWEPOB
MUHUMM3UPYET YeNoBevYeCKMin GaKTop, YCKOPASA MOrpysKy WM pasrpysky. Jasa HedpTenpoayKToB, Tpebyrowmx
CTpOroro cob6t0aeHNA TEMNEPATYPHbBIX PEKMMOB, TaKMe TEXHONOMMKN 0becneymBatoT COXPaHHOCTb KavecTsa. Mo
OLLeHKaM 3KCMepToB, 3TO COKPALLAET Bpems XpaHeHus 4o 30%, ocBoOOKA4aA Kanutan ANns HOBbIX MHBECTULMI B
npoun3BOACTBO.

CoBeplueHCTBOBaHWE NOMMCTUYECKON CUCTEMBI — 3TO KOMMJIEKCHBbIM NpoLecc, TpebyroLwmii MIHBECTULMIA B
MHOPACTPYKTYPY U LMdpoBble TeXHONOrMN. O4HAKO 3TU BAOMKEHMA ONPaBAAHbIl, TAaK KaK OHWU BEAYT K CHUMKEHUIO
cebecToMmocTM peanmsaumm uU pocTy SOBEPUA CO CTOPOHbI KOHEYHbIX NOTPebuTenel, YTo ABAAETCA 3a/10roOM
[0NTOCPOYHOM SKOHOMUYECKOM YCTONYMBOCTU NPeANpUATUA.
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CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
1. TagKuHckmiA, A. M. Jloructuka: yuebHuK gns 6akanaspoB. — MocKBa: M3aaTenbcko-ToproBas Kopnopauus
«Jdawkos n K°», 2022. — 420 c.
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YAK 330.131.7:658.3
Mewkosa B.C.
KaHA,. 9KOH. HayK, AOLUEHT
[OLUEeHT Kadbeapbl 3KOHOMUKM NpeanpuATUA
JoHeuknin dunmnan PAHXuIC
r. loHeuk, Poccuiickas Pepepaums

HEOBXOAUMOCTb CUCTEMHOTIO YNPABJIEHNA PUCKAMU B OPTAHU3ALIUU

AHHOTauuA
B crTatbe paccmaTpuBaeTCca pPoOJib CUCTEMHOIO YMNpPaBJIEHUA PUCKaMKM B OpraHM3auuu, OTMe4vaeTca
HEOOXOAMMOCTb MNPUMEHEHUA TaKUX METOA0B YMPaB/eHMA PUCKAMKU KaK: NMPUMEHEHUE KOHTPOJIINHIA,
BHEAPEHWE CUCTEMbI YPaBAEHUA pUCKamu npeanpuatua ERM, yyeT NnpMHUMNOB KOPNOPATMBHOM COLManbHOM
OTBETCTBEHHOCTH.
Kntouesble cnosa:
OpraHusaLma, PUCKK, ynpaBaeHne, KOHTPOAIUHS, cTpaTerns, 3¢GeKTUBHOCTD.

CuctemaTmyeckoe ynpaBaeHue puckamum Ha npeanpuaTMmM NnoMmoraeT NpMHUMATb B3BELLEHHbIe peLleHus,
MCMO/Ib3ysA Pas/iMyHble MeTOAbl, KOTOpble MO3BO/IAKOT KOHTPO/MPOBATL HACTYMJ/IEHUE PUCKOBbLIX COObLITUIA U
CMArYaTb Ux nocneacTsma. KOMNAEKCHbIN NoAXo4 K yNpaBAeHUI0 PUCKaMU, COYETAIOWMNIA pasHble cTpaTermm mx
OorpaHMYeHUs, ABNAETCA KOUYEBbIM 3/1eMEeHTOM 3GPEKTUBHOIO YNpaBaeHUA NpeanpuaTMem. B KoHeYHOM UTOTE,
UueNb YNpaB/eHUSs pPUCKaMKM B COBPEMEHHOM 6Ou3Hece — MpPeAoTBPaTUTL HeraTMBHblE MNOCNEACTBUA WU
MWHUMU3MPOBATL CBA3AHHbIE C HUMM 3aTPaTbI.

PykoBoacTBy npeanpuaTUiA HEOBX0AMMO YAENATb BHUMAHME CAeAyOWMM HanpasBaeHMAM: BO-NepBbIX,
cMCTEeMaTMYECKOMY MOBbIWEHWNIO KBaNUGUKALMM yNpaBIeHYeCKoro 38eHa 1 COTPYAHUKOB B BONPOCcax aganTtaumnm
K MEHSAIOWMMCA YCNOBUAM PbIHKA; BO-BTOPbIX, MJaHOMEPHOMY YBEJWYEHUIO WHBECTULMIA B TeXHUYEcKoe
06HOB/IEHNE, MOCKO/IbKY WMHHOBALMW ABAAIOTCA KPUTUUECKM BarKHbIM (GaKTOPOM KOHKYPEHTOCMOCOBHOCTH,
cnocobcTeyoWMM PocTy 3G OEKTUBHOCTU M YAYULWEHUIO KavecTBa npoaykumum u ycayr [1].

Habnogaemble pbiHOYHbIE TpaHchOPMALMKM, COMPOBOXAAOLWMECA YCUAEHMEM HEOoNpeaeNeHHOCTU U
aebmumtom  BepudPUUMPOBAHHbLIX  AAHHbIX, 3HAYMTE/NbHO MOBbLIWAKT BEPOATHOCTb  BO3HUKHOBEHMSA
9KOHOMMYECKUX Yrpo3. ITU yrpo3bl MOFYyT MPOABAATbCA B BUAE O MHAHCOBLIX YOLITKOB, nNadeHuA
NoTPebUTENbCKOro CNPOoCa U HEBbINOIHEHMA KOHTPaKTHbIX 0b6A3aTtenbcTs [2].

YnpaBneHve 3KOHOMMYECKMMW PUCKaMM — 3TO KOMMAEKC Mep, HanpaBAeHHbIX Ha peryanposaHue
PasNIMYHbIX acneKToB AEATE/NbHOCTU MPEeAnpPUATUA B YCNOBUAX HEOMNpPeaeNeHHOCTH, C Leblo MUHUMU3aAUUK

HeraTuBHbIX I'IOCI'IE,EI,CTBVIVI.
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Ona  nosblweHna 3OGEKTUBHOCTU  YNPaABAEHUA 3SKOHOMMUYECKUMM PUCKAaMW  Ha NpeanpuATUAX
npeanaraerca:

1. MpuMmeHeHMe KOHTPONNUHTA 15 NOBbIWEHUA 3GDEKTUBHOCTU YNPABAEHUSA;

2. BHepgpeHue cuctembl ynpaBneHna puckamu npeanpmatma ERM;

3. WHTerpaumsa cuctembl ynpaBaeHUs PUCKaMM B CTPATEFMYECKUIA MEHEOKMEHT NPeanpUATUN;

4. Y4yeT NpUHLMNOB KOPNOPATUBHOM coumanbHOM oTBeTcTBeHHOCTU (CSR) B AeATeNbHOCTN NpeanpuATU
[ON15 NOBbILWEHMA PENYTALLMK, @ TAKXKe yuyeTa IKONOTUYECKMX U COUMANbHBIX GaKTOPOB.

YnpaBneHve COBPEMEHHbIM  NpeanpuatMem npeactasnfer cobolt  MHOrorpaHHbI  npouecc,
06YCNOBNEHHbIN BAUAHWMEM MHOFOYUCNEHHbBIX BHELWHWX WM BHYTPEHHUX ¢akTopoB. OCHOBHOW BbI3OB AN
yrnpaB/iieHYeCKOro 3BeHA 3aK/0HAETCA B HEAO0CTAaTOMHOCTM MCUEPbIBAOLWEN M CBOEBPEMEHHON MHDOPMALUMK O
TEKYLLEM MO/IOKEHUN AN W CTPATErMYECKMX NepCneKkTUBAX opraHusauuu. B uensx ontMmusaumm npouecca
NPUHATUA pPEeLleHnn W noBbllweHna obwein 3pGeKTUBHOCTU yNpaBieHUA, LLEeAecoobpasHo BHeapeHue
WHCTPYMEHTOB KOHTPOIINHTa.

KOHTPOANMHT CAYXKUT HAZEXKHON MHCTPYMEHTANIbHOM U METOANYECKON ONOPON AN OCHOBHbIX YHKLMA
ynpasaeHus, NOMOras B NJaHWPOBAHWUW, aHANU3E, KOHTPOJe, yyeTe U GOPMUPOBAHUN OOBEKTUBHOW OLLEHKM
CUTyaumn, HeobXogouMoM ANA NPUHATUA B3BELUEHHbIX YMNPaBAEHYECKUX PELeHUN C LeNbld MUHMMMU3ALUK
puckos [3].

KOHTPONIMHF — 3TO MHCTPYMEHT, NO3BOAIOLLMNA:

OueHuUTb NpoLunoe: NPoaHaAU3MpPoBaTb, HACKO/IbKO YCMewWHOo BblIN AOCTUrHYTbI MOCTaBAEHHbIE LEean U
3aZlauum B NpeablayLine nepmosbl.

MpoaHanu3MpoBaTb HacToAlee: ONpPeae/INTb TEKYLLEE COCTOAHNE OPraHU3auuK, ee CUibHble U cnabble
CTOPOHbI, @ TAK}KE HanpaBAeHWNe ee Pa3BUTUA.

CnporHo3upoBaTb 6Oyayuiee: OLEHUTb BEPOATHOCTb AOCTUXKEHMA Uueneid B Oyaywem, BblSBUTb
NnoTeHUManbHble PUCKU U pa3paboTaTb NAaHbl AeNCTBUIA AN CMATYEHMA UX NOCNEACTBUNA.

YnpaBneHve KOMMNaHWEWN, OCHOBAHHOE Ha KOHTPOAbHbIX MOKasaTenax, TpebyeT MNOCTOAHHOrO
OTCNeXMBaHUA €€ PUHAHCOBOro COCTOAHUA. s 3TOro perynsapHo cobupatoTca U aHANU3MPYIOTCA K/toYeBble
nokasatenu, opmmpys MHPOPMaLMOHHYO 6a3y. MOCKONbKY AaHHble ByXranTepcKoro 1 ynpaB/ieHYecKoro yyeTta
ABNAIOTCA OCHOBHbIM WUCTOYHMKOM WHOOPMALMKW, K HUM NPeabsBAAOTCA BbICOKME TpeboBaHMA Mo
[OCTOBEPHOCTU W PENeBaAHTHOCTM, TO €CTb OHM JO/KHblI ObiTb TOYHbIMM W 3HAYUMbBIMU AAA MPUHATUA
ynpaBaeHYEeCKUX peLLeHN.

Takke npeanosiaraeTca NPUMEHEHME CUCTEMbI YNpPaBAEHUs pucKaMmu npeanpuatns ERM mn nHterpauma
CUCTEMbI YNPaBAEHUA PUCKAMM B CTPATEMMYECKMI MeHeAKMEHT npeanpuatna. Cuctema ynpaBieHUs pUCKamm
npegnpuatMa ERM 3TO KOMMEKCHbIM MoAXoh, OXBAaTblBAOWMA BCE acnekTbl AeATeNbHOCTM KOMMaHuK, OT
CTpaTernyeckoro nNAaHUPOBAHUA A0 OnepauvoHHoW paeatenbHocT. OH BKAOYaeT B cebs BbiABAEHME
NMOTEHUMANbHbIX YrPO3 M BO3MOMKHOCTEM, YyNpaB/ieHMe CBSA3aHHbIMM C HUMM PUCKAMM M NOALEpKaHue
NpPUemMIEeMOro YpoBHA PUCKA ANA OOCTUNKEHUA CTPATErMUYeckux uenen [4].

YnpaBneHve pucKamMu B OpraHuM3auuu npeactaBasetr coboi CUCTEMHBIM MOAXOA K YNpaBAeHUIo
[eATeNIbHOCTbIO, OXBATbIBAIOLLMIA BbIABAEHWE, OLEHKY U Pa3paboTKy NPeBEHTUBHbIX UM MUHUMUIUPYIOLLMX Mep
B OTHOLUEHMM NOTEHLMANbHBIX YIPO3 U HexeNaTeNbHbIX NOCNeACTBUN, CNOCOBHbIX AecTabunmnsmposatb paboTy
KOMMaHUu.

TakKe ANA nNpefoTBPALLEHWA pPUCKA NOTepu penyTauMu npeanonaraerca npumMeHeHWe MpPUHLMMNOB
KOPMOpaTUBHOW couManbHOM oTBeTcTBeHHOCTM (CSR) B feAaTeNbHOCTM npeanpuaTuidi. KomnaHuam Hy»KHO
NMOCTOAHHO MOHWMTOPUTb NPOLECC peannsaluu MPorpamMmm KOPNopaTUBHOWM COLMANbHON OTBETCTBEHHOCTU B
OTHOLWIEHMM MpPenoTBPALLEHUS PUCKOB W, TakMm obpasom, npu  HeobxoAMMOCTM, OCYLLEeCTBAATb
KOPPEKTUPYIOLLME AEACTBUA.

Takum obpasom, 3PPeKkTMBHOE ynpaBleHWe pPUCKaMK NpeanonaraeT co3gaHMe W BHeApeHue
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KOMMJIEKCHOW CUCTEMbI, MHTErPUPOBAHHOW B OOLLYIO CTPYKTYpY YMNpaBAEHWA KOMMAHWEN, ANA CHUNKEHMUA
HeonpeaeneHHOCTHN, MPOAKTUBHOMO PearMpoBaHmMA Ha PUCKM U MUHUMU3ALUMK MOTEHLMA/IbHbIX NOTEPb.
CnMCOK UCNONb30BAHHOI INTEpaTypbl:

1. Nepmskosa, Y.B. CoBpemeHHble MexaHU3Mbl ynpaBaeHns puckamu // dopym monogpbix yueHbix. - 2023, - Ne11-
2 (27). - C. 357-361. - URL: https://cyberleninka.ru/article/n/sovremennye-mehanizmy-upravleniya-riskami
2. MewkoBa, B.C. YnpaBneHue puckamu UpPMbl KaK METOZ, MOBbIEHWUA ee KOHKypeHTocrnocobHoctn //
MeKayHapoaHbIN Hay4uHbIM XKypHan «CumBon Haykm». — 2025, - Ne 2-2. — C. 132-135.
3. ®ponos, A.B. Ponb KOHTPOAAMHFA B YNpaBAEHUM MpeanpuATMEM M MeTodbl ero BHeapeHua [/
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Crapwui npenogasaTesib
MorpaHUYHbIN MHCTUTYT TYPKMEHUCTAHA
r. Awxabag, TypKMeHUCTaH
Hypmypapos P.
Crapwwuin npenogasaTenb
MorpaHUYHbIA MHCTUTYT TypKMeEHUCTaHa
r. Awxabaga, TypKMeHUcTaH
Dxenbapos .
MNpenogasatensb
MorpaHUYHbIA MHCTUTYT TypKMEHUCTaHa
r. Awxabaa, TypKMeHUCTaH

KUBEPBE3OMNACHOCTb B TYPKMEHUCTAHE KAK BAXHOE HANPAB/IEHUE FOCYAAPCTBEHHOW NOMIMTUKN

AHHOTauuA

B paHHOM cTaTbe paccmaTpuBaeTca KubepbesonacHOCTb KaK OAHO W3 MPUOPUTETHBLIX HamnpaBAeHUM
rocyapCcTBEHHOW NOAUTUKU TypKMeEHUCTaHa. AHA/IM3UPYIOTCA COBPEMEHHbIE BbI30Bbl U Yrpo3bl B UUMPOBOM
NPOCTPAHCTBE, HOPMATMBHO-NPaBOBan 6a3a cTpaHbl B chepe MHPOPMaLMOHHON BE30MaCHOCTH, a TaKKe Mepbl,
npeaAnpuUHMMaemble rocygapcTBOM AnA 3aWwmTbl MHGOPMAUMOHHON WMHGOPACTPYKTYPbl, FOCYAaPCTBEHHbIX
opraHoB M  rpaxgaH. Ocoboe BHMMaHMe yaenseTca  Bonpocam  UMdPOBM3aUMM,  Pa3BUTUIO
TeNEKOMMYHUKALUNOHHOW MHOPACTPYKTYPbl U GOPMUPOBAHUIO KY/IbTYPbl MHPOPMALIMOHHOM Ge3onacHOCTU B
obulectse. [lenaeTtcs BbIBOA, O TOM, YTO YKpPenaeHne KnbepbesonacHOCTM ABASETCA HEOBXOANUMbIM YCI0BUEM
YCTOUYMBOro Pa3BUTMA rocydapcTBa U obecneyeHns HaLUMoHaNbHOM 6e30nacHoCTU.

Kntouesble cnosa:
KnbepbesonacHocTb, MHPoOpMaLMOHHaA 6e30nacHOCTb, rocy4apCcTBEHHas NOANTMKA, LndpoBM3aums,
HauMOHabHan 6e30nacHOCTb, UHGOPMALMOHHbIE TEXHOI0TMU, TYPKMEHWUCTAH.
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B ycnoBusax CTPEMUTENbHOTO pPa3BUTUA UHPOPMALMOHHO-KOMMYHUKALMOHHBIX TexHonormii (UKT) wu
rnobanbHoM LMdpoBM3aLMM BONPOCHl KMbepbeszonacHoCTM NpnobpeTatoT 0cobyto akTyanbHOCTb. CoBpemMeHHOe
rocyZ,apcTBo HEBO3MOMHO NpeacTaBuTb 63 MCNob30BaHUA LMPPOBbLIX CUCTEM YNpPaBAEHUA, SNEKTPOHHOTO
OOKYMeHTO060pOTa, OHNAMH-YCAYT U TENEKOMMYHUKALUMOHHBIX ceTeil. BmecTe ¢ Tem pacwmperme undposoro
NPOCTPaAHCTBA CONPOBOMKAAETCA POCTOM KMOEPYFPO3, TAKMX KaK HECAHKLMOHUPOBAHHbIN AOCTYN K UHOPMauuu,
KnbepaTaku Ha rocyAapCTBEHHbIE CTPYKTYPbI, PacnpoCTpaHEHWE BPEAOHOCHOIO NPOrpamMmmHOro obecneyeHma un
yTeuKa NepCcoHanbHbIX AAHHbIX.

Ona TypKMeHUCTaHa, aKTMBHO BHeApAlOWero uudpposble TEXHONOTMW B CUCTEMY FOCYAAPCTBEHHONO
ynpaBieHMA W 3KOHOMWKY, obecneyeHne Kubepbe3onacHOCTN ABNAETCA BaAXKHbIM  CTPATETMYECKUM
HanpaBieHMeM. 3alnTa HaLMOHANbHbIX MHOOPMALMOHHbLIX PECYPCOB CTAHOBUTCA HEOTbEMIEMOM YaCTbio
rocy4apCTBEHHON NONUTUKMU U HALMOHANbHOM 6e30MacHOCTH.

MoHATNE 1 3HaYyeHne KubepbesonacHoOCTH

KnbepbesonacHocTb npeacTaBnser coboil  COBOKYMHOCTb  Mep, HampaBAeHHbIX Ha  3aWuTy
MHOOPMAUMOHHDBIX CUCTEM, CeTeld M JaHHbIX OT Kubepyrpos. OHa BKAlOYaeT B cebA TexHuyeckue,
OpraHM3aLUNOoHHbIE, NPaBOBble M 0bpa3oBaTe/ibHble MEXaHM3MbI, obecneymBaromMe 6€30nacHOCTb UUMGPOBOro
npocTpaHcTBa.

3HayeHue KMbepbesonacHOCTN onpegenaeTca cneaytowmmmn GakTopamm:

3awmta rocysapcrseHHon uHpopmaumn. locypapcTtBeHHble MHOOPMAUMOHHbBIE CUCTEMBI COAEpKaT
CTpaTernyecKku BaxkHble AaHHbIe, yTPaTa UM UCKAXKEHUE KOTOPbIX MOXKET NPUBECTU K CEPbE3HbIM NOCNEACTBUAM.

CTabuNbHOCTb 3KOHOMMKM. BaHKOBCKAA CUCTEMA, SHEPreTUYECKUIA CEKTOP, TPAHCMOPT U ApyrMe oTpacau
BCE 60/blUe 3aBUCAT OT LMPPOBbIX TEXHOOMMNA.

3awmTa npas rpaxgaH. ObecneyeHne KOHPUAEHLMANBHOCTN NEPCOHANbHbIX AaHHbIX ABAAETCA BaXKHOM
3aflayeil COBPEMEHHOTr0 rocyAapcTBaa.

HaunoHanbHaa 6e3onacHocTb. KMbepnpocTpaHCTBO CTAaHOBUTCA HOBbIM MoJiemM MPOTMBOOOPCTBA, rae
BO3MOXHbl KWbepaTaku, HanpaB/ieHHbIe Ha NO4PbIB CyBEPEHUTETA CTPAHbI.

locyaapcTBeHHaA NOAUTMKA TYpKMeHUCTaHa B chepe KmbepbesonacHoCTH

TYypKMeHWCTaH NociefoBaTeNIbHO PeannsyeT NOANTUKY UMPPOBOMN TpaHCHOPMALIMKM, YTO OTParKaeTca B
rocyZ,apCTBEHHbIX NPOrpammax no passuUTULO LMPPOBO SKOHOMUKU U MHPOPMALIMOHHOIO obLiecTBa. B pamkax
3TUX NPOrpamm ocoboe BHUMAHWE yaenseTca BONpocam 3aWwmuTbl MHOOPMALMOHHOM MHOPACTPYKTYPbI.

locypapcTBeHHaA NOANTUKA B chepe Knbepbe3onacHOCTM BKAKOYAET CaeayoLllmMe HanpaBaeHns:

1. CoBeplueHcTBOBaHWE HOPMATUBHO-NPaBOBON Ha3bl

B cTpaHe npuHMMalOTCA 3aKOHbl M MOA3AKOHHbIE aKTbl, peryavpytowmne coepy MHOOPMALMOHHbBIX
TEXHONIOTUI, CBA3M U 3aLLUTbI UHOPMaLMK. 3aKOHOA4ATENLCTBO ONpesenseT NPaBoBble OCHOBbI UCNO/b30BaHMWA
MHOOPMALMOHHbBIX CUCTEM, 3aLUUTY TOCYAAPCTBEHHbIX MHPOPMALMOHHBIX PEecypcoB M OTBETCTBEHHOCTb 3a
KnbepnpectynaeHus.

PasBuTMe HOpMaTMBHO-NpaBoBON 6a3bl, MogepHM3aumna uLMbPOBOM WMHPPACTPYKTYPbI, MNOArOTOBKA
KBa/MPUUMPOBAHHBIX KagpoB W  MeXAYHAapOoAHOe COTPYAHMYECTBO CnocobcTBylOT  GOPMUPOBAHUIO
addeKTMBHOM cnuctembl KubepsawmTbl. B ganbHeiiem ycuneHme knbepbesonacHocTn byaer urpatb KaOUYEBYO
posib B 0becneyeHnn cyBepeHnTeTa, CTabMabHOCTM U SKOHOMUYECKOTrO pocTa TypKMEHUCTaHa.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. KoHctutyuma TypkmeHucTaHa.
2. 3aKkoH TypKkmeHucTaHa «O cBA3N».
3. 3akoH TypkmeHuctaHa «06 nHbopmauunm n eé 3awmrer.
© Huasmbipagos ., Hypmypagos P., xkenbapos K., 2026
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3aMecTuUTeNb AUpeKTopa no y4ebHo-meToauyeckol pabore,
YO «MWHCKUI rocyaapCcTBEHHbI TOProBO-35KOHOMUYECKUIA KON,
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HOBAAl 3SKOHOMMWKA U CTPATErMYECKOE YNPABNEHUE KOHKYPEHTOCNOCOBHOCTbIO YUYPEXAEHUIN
BbICLLErO O6PA3OBAHUA: UHBECTULIUU, KNTACTEPbBI, UHHOBALIUU U IOPOXHbIE KAPTbI

AHHOTauuA

AKTYaNbHOCTb MCCNenoBaHUA obycnosneHa TpaHCchOpmaUMEN MUPOBON 3KOHOMWMKM MOL BAUAHUMEM
rnobanunsaumm, uMPpoBu3aLmMmM U YCUNEHUA KOHKYPEHLMU, YTO TPebyeT NepeocmbICNEHUA POU YUYPEXRAEHUI
Bbiclwero obpasosaHua (YBO) B popmMpoOBaHUM YeNOBEYECKOrO Kanutana M obecneyeHun yYCTOMYMBOrO
pPa3BUTMA HApPOLHOro X03alicTBa. Lenb paboTbl 3aKN0YAETCA B aHA/IM3E KAOYEBbIX TEHAEHUMI CTaHOBAEHMS
HOBOM 95KOHOMMKM U pa3paboTKe MexaHM3Ma CTPATErNMYECKOro ynpaBaeHna KOHKypeHTocnocobHocTbio YBO

Kniouesble cnosa:
HoBas sKOHOMMKaA; MHBECTULMMW; YENOBEYECKUI KaNWUTaN; KNAacTePHbIE MHULMATMBbI; MHHOBALUMMW; LOPOXKHbIE
KapTbl; CTpaTernyeckoe ynpasiaeHne KOHKYPEHTOCNOCOOHOCTLIO yUperKAEHMI Bbiclero obpasoBaHms

Semenova E.V.

Deputy Director for Academic and Methodological Work,
Minsk State Trade and Economic College,

Minsk, Republic of Belarus

Abstract
The relevance of the study is determined by the transformation of the global economy under the influence
of globalization, digitalization, and intensifying competition, which necessitates a rethinking of the role of higher
education institutions (HEIs) in shaping human capital and ensuring the sustainable development of the national
economy. The purpose of the paper is to analyze the key trends in the emergence of the new economy and to
develop a mechanism for the strategic management of HEIs’ competitiveness
Keywords
new economy; investments; human capital; cluster initiatives; innovation; roadmaps;
strategic management of higher education institutions’ competitiveness.

CoBpeMeHHasa 3KOHOMMKA HAXOAWUTCA B COCTOAHMM TAyb6oKon TpaHchopmaumm, 06yCNOBAEHHOM
rnobanusauuen, unmdpposM3aLmennt U U3IMEHEHUEM CTPYKTYPbl MUPOBOro Xo3AaicTea. lepexos K «HOBOM
9KOHOMMKE» O3HaYaeT CMeLLeHME aKLEeHTa C TPaAUUMOHHbIX (AKTOPOB MPOM3BOACTBA — 3eMM, Tpyda U
KanuTana — Ha HemaTepuanbHble aKTMBbI, TAaKME KaK 3HaHWA, KOMMETEeHLMM, WHHOBAUMM WU undposble
TexHonoruu [1]. B atux ycnosuax YBO cTaHOBATCA KNHOYEBbIMM Y4AaCTHUKaMM SKOHOMMYECKUX NMPOLLECCOB, TaK KaK
MMEHHO OHWM GOPMUPYIOT YesoBedyeckuid KanuTan, obecneymsatoT MOATOTOBKY CMEUMANUCTOB W CO34at0T
Hay4Hble pa3paboTku, BoCcTpeboBaHHbIE B peasibHOM ceKTope [4].

Ona YBO akTyanbHOW 3afayeit CTAHOBUTCSA pa3paboTKa M BHEAPEHME MEXAHU3MOB CTpaTermyeckoro
ynpaBaeHUA KOHKYPEHTOCNOCOHBHOCTbIO, MO3BONAIOWMX HE TONIbKO aAanTMPOBaTbCA K HOBbIM YC/I0BUAM, HO U
aKTMBHO pOpPMMPOBATL MX. B CTaTbe paccmaTpuBatOTCA MHBECTULMW, KNacTepHble MHUUMATUBBI, MHHOBALMOHHbIE
MpOLECcCbl U OOPOXKHbIE KApPTbl KaK MHCTPYMEHTbl MOBbIWEHWS MOTeHUMana M KOHKypeHTocnocobHocTu
SKOHOMMKM, a TaK¥Ke UX CBA3b C PAa3BUTUEM CTPATEINMUYECKOro ynpaBaeHua B Bbiclwel WwWKone. Takum obpasom,
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0603HaYeHHble BbI30Bbl M 33[a4M CTPATENMUYECKOrO YNpPaBAEHNA KOHKYpPeHTocnocobHocTbio YBO HEBO3MOXKHO
paccmaTpuBaTb B OTpbiBe OT Ho/lee LWMPOKOFO KOHTEKCTa-TpaHCPopMaLMM 3KOHOMUYECKOM cuctembl. AnA
NMOHUMaHUA POAN 0OPa3OBATENbHBLIX YUYPENKAEHUA B HOBOM 3SKOHOMMKE HeobxoaMmo o06patuTbcA K eé
TEOPETUYECKMM OCHOBAM W BbIABUTb K/HOUYEBbIE OT/IMYMA OT TPALULMOHHON MOLENN PA3BUTUA.

HoBas sKOHOMMKa XapaKTepmsyeTca pASOM NPUHLUNNANBbHBIX OTANMYNIA OT TPaAULMOHHOM [9]. Ecan paHee
OCHOBHbIM UCTOYHMKOM POCTA BbICTYMa/IN MaTepuabHble akTUBbI U UHAYCTPUAAbHOE NPOM3BOACTBO, TO CEroAHsA
KNHOYEBbIM PECYPCOM CTAaHOBMTCA 3HaHWe [1]. MHBeCTUUMM HANPaBAAKOTCA NpPeXKae BCEro B YeN0BEeYEeCKUi
Kanutan, passuTne KomneTeHumin n undposyto MHbpacTpykTypy [8]. MHBECTUUMM B YenoBeYeCKUt KanuTan
CO34al0T OCHOBY ANnA GOPMMPOBAHUA HOBbIX GOPM B3aMMOLENCTBMA, CpeaM KOTopbix 0coboe 3HaueHue
npuobpeTatoT KaacTepHble MHUUMATUBBI, 0ObeANHAIOWME YCUAUA PA3/IUYHBIX YY4AaCTHUKOB 3KOHOMMYECKOTO
npouecca.

KnactepHble MHMLMATMBbI NO3BOAIAIOT 00bEAMHATL YCUANA YHUBEPCUTETOB, HAayUHbIX LeHTPOB, BU3Heca u
OpraHoB BNACTU A/1A AOCTUXKEHUA cuHepreTudeckoro addekta. B pamkax knactepoB GOpMUPYIOTCA HOBblE
MoJEeNn B3aMMOZENCTBUA, rae 06pa3oBaTe/ibHble YUPEKAEHUA UTPAKOT POSIb FTEHEPATOPOB UAEN U KaLpOBOro
obecneyeHuns. OgHako camu no cebe KnacTepbl He 06ecneymnBatoT YCTOMYMBOrO Pa3BUTUSA 6€3 MHHOBALMOHHOM
COCTaBNIAIOLLEN, KOTOPAA CTAHOBUTCA FNMAaBHbIM UCTOYHUKOM KOHKYPEHTHbIX MPEeMMYyLLECTB B YC/IOBUAX HOBOWM
3KOHOMMUKM.

MHHOBaUMK CTaHOBATCA He MNPOCTO 3/1IEMEHTOM pPa3BWUTMA, @ OCHOBHbIM YC/10BMEM YCTOMYMBOCTM
3KOHOMWKMK. YHMBEpPCUTETbl, 00nafad Hay4YHbIM MNOTEHUMANOM, LONXHbI aKTUBHO WMHTErpMpoBaTbCA B
WHHOBALMOHHbIE LLeNOYKM, CO34aBas CcTapTanbl, 7abopaTopum U Uccien0BaTeIbCKMe NPoeKTbl. [nA Toro 4tobsl
WHHOBALMOHHbIE NPOEKTbl U KNACTEPHble B3aMMOAENCTBUA MPUHOCUIN CUCTEMHbIE Pe3y/bTaTbl, HEObX04MM
WHCTPYMEHT CTPaTerMyeckoro naaHMpoBaHUA. 3Ty OYHKUMIO BbINONHAIOT AOPOXHblE KAapTbl, NO3BOAAIOLWME
CTPYKTYPUPOBATL M NO3TANHO peasn30oBbiBaTb MHULMATUBDI.

JopoKHble KapTbl NPeAcTaBAAtoT cOOOM MHCTPYMEHT CTPATErMyecKkoro MnAaHUpPOBaHMA, NO3BOAIOLLNNA
MosTanHO peasn3oBbiBaTb WMHULMATMBLI, KOPPEKTUPOBATb MX B 33aBUCMMOCTM OT BHELHWX YC/IOBUA W
obecneynBaTb NPO3PAYHOCTb YNpPaBAEHHUA.

ConoctaBneHne TPagMLUMOHHOM W HOBOW 3SKOHOMWMKM MO3BONAET HArAA4HO MoOKasaTb FAyb6uHy
NPOUCXOAALLUX U3MEHEHWNIN N NOAYEPKHYTb HEOHXOAMMOCTb NepeocmblicieHna poan YBO B aTux npoLeccax.

Tabnuua 1
CpaBHeHM1e TPagMLMOHHOM U HOBOM SKOHOMMKM
Mapametp TpaauLMOHHAA SKOHOMMUKA HoBas sKkoHOMMKa
OcHoBHOW pecypc MartepuanbHble akTUBbI 3HaHWA, NHHOBaLUMK, UMPPOBbIE TEXHOOTUN
[paiisep pocta MpounssoacTBO MNHBECTMLMM B YeNOBEYECKUIA KanuTan
OpraHusaumsa OTpacneBble CTPYKTYpbI Knactepsbl 1 ceTeBble B3aMmMoaencTams

PaccmoTpeHHble 0COBEHHOCTM HOBOM 3KOHOMMKM MO3BOJIAIOT BbISBUTL €€ K/loYeBble NPenMyLLEecTBa U
WMHCTPYMeHTbl pa3sButua. OgHaKo nepexod K Takol MOoAenu COMpPOBOXAOAETCA PAAOM Bbl30BOB, KOTOpble
OKa3blBalOT HEMOCPELACTBEHHOE B/IMSHME HA MOTEHLMAN U KOHKYPEHTOCMOCOOHOCTb HaLMOHAbHOM 3KOHOMMKMU.
Ona 6onee rnyboKoro MoHMMaHua HeobxoAMMO MPOaHaAM3MPOBaTb NPobaemMbl, BO3HWKalOWMe B npoLecce
TpaHchopMaumm 1 aganTaumm K HOBbIM YC0BUAM.

Mepexos K HOBOM 3KOHOMMKE COMPOBOXAAETCA PALOM Npobsem, KOTOpble CHUMKAKT MOTeHUMan u
KOHKYPEHTOCMOCOBHOCTb HAaLMOHabHbIX cucTem. MNpexae Bcero, TpaHCPOPMaL M MHCTUTYLLMOHAIbHOW cpeabl
TpebyeT oT YBO cOOTBETCTBMA MEXKAYHAPOAHbIM CTaHAaPTaM KayecTBa 06pa3oBaHMA WU Hay4HOW AeATEeNbHOCTU.
[danee, usmeHeHne UHCTUTYLMOHAbHOM cpeabl TpebyeT oT YBO COOTBETCTBUA MEXKAYHAPOAHbIM CTaHAAPTaMm,
YTO YCWUAMBAETCA B YCNOBMAX rn0banusaumm, Korga KOHKYPEHUMA BbIXOAWT 33 HaLMOHa/bHble PaMKM.
Fnobanmsauma ycuaMBaeT KOHKYpPEeHLMIO Ha pbiHKe obpa3oBaTesbHbIX ycayr. TakKe ciaedyeT OTMETWUTb, UTO
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YCUAEHME KOHKYPEHLIMN HA MUPOBOM YPOBHE BbISIBASIET HEPAaBHOMEPHOCTb Pa3BUTMA KACTEPOB BHYTPU CTPaHbI,
YTO CO34aET pernoHanbHble AncbanaHcbl U CHUXKAET 0OWMIA NOTEHLUMaN SKOHOMMUKU. B 3akntoueHue cneayet
OTMETUTb, 4TOo, 3TM AaucbanaHcbl ycyrybnsaloTca MHHOBALMOHHBLIM PaspbiBOM, Koraa obpasoBaTesibHble
yuYpeKaeHus HeAoCTaTOYHO MHTErpMpoBaHbl B MHHOBALMOHHbIE LLENOYKKU, YTO NpenATcTByeT GOpMUPOBAHUIO
YCTOMYMBOM KOHKYPEHTOCNOCOOHOCTH.

— nobanusauma - pocT KOHKYpeHUnn
— MIHHOBaLMOHHbIM pa3pbiB = cnabas nHTerpauma YBO
— HepaBHOMEpPHOCTb KNacTeEPHOrO Pa3BUTUA = PerMoHanbHbIe
ancbanaHcobl

Cxema 1 — ®aKTOpbl CHUMXKEHUA KOHKYPEHTOCNOCOBHOCTH

BbifiBNIeHHble NPo6/ieMbl NOATBEPKAAIT HEOOXOAMMOCTb MOMCKA HOBbLIX YMPaBAEHUYECKUX PELLEHWUH,
CNOCOBHbIX MNOBbLICUTL YCTOMYMBOCTb M KOHKYPEHTOCNOCOOHOCTb 06pa3oBaTefibHbIX y4YpexaeHuin. B aTmx
ycnoBuax ocoboe 3HauyeHuwe npuobpeTaeT pa3paboTka MexaHM3mMa CTpaTerMyeckoro ynpasieHusA, KOTOpPbIi
NO3BOJINT CUCTEMHO PEArMpoBaTh Ha BbI30BbI U UCMNO/1b30BaTb BO3MOXKHOCTM HOBOW 3KOHOMMKM.

[na npeogoneHns 0b603HAYEHHbIX NPO6AEeM MpensiaraeTcd KOMMIEKCHbIA MEXaHWU3M CTpaTernMyeckoro
ynpaBAeHUA KOHKYPEHTOCNOCOBHOCTbIO, BK/HOYAOLWMIA HECKONIbKO B3aMMOCBA3aHHbIX 6/10KOB: aHaIMTUYECKUIA,
WMHBECTULIMOHHBIN, KNacTepHbIi, MHHOBALUMOHHbLIA M 60K [AOPOMKHbIX KapT. KaKabli M3 HUX BbINOAHAET
onpeaenéHHyo GyHKLMIO B CUCTEME YNPaBaEHUS.

Bnok CopeprkaHue UHcTpymeHTbI
AHaNUTUYECKNI OugeHKa nosuumm NHAMKaTOpbI KayecTsa, PenTUHIU
MNHBECTULMOHHbIN MpusneyeHne pecypcos [paHTbI, NapTHepcTBa
KnacTtepHbiit CeTeBoe B3aMmogelcramne PervoHanbHble Knactepbl
MHHOBAUMNOHHbIN Pa3BuTHE TEXHONOIMI NHKybaTopbl, nabopatopum
[oposHble KapTbl MnaHupoBaHue JTanbl BHeAPEHUA cTpaTerni

MepBbiM WArom ABAAETCA aHA/JIUTMYECKAA OLEHKa TeKyLlMx Mo3MuMin By3a, pes3y/bTaTbl KOTOPOM
CTAHOBATCA OCHOBOM A/1A Pa3paboTKM MHBECTULMOHHbBIX NPOrPaMm U NPUBIEYEHNA PECYPCOB.

MpusneyéHHble pecypcbl No3BoNAOT YBO aKTUBHO y4acTBOBaTb B KAACTEPHbIX MHULMATUBAX, YCUINBAA
CeTeBoOe B3aMMOLENCTBME U PACLUMPAA BO3MOXKHOCTU A/18 HAy4HO-06pa3oBaTe/IbHOro COTPYyAHMYECTBa.

OpHaKo ycToumBoe pasBuUTME HEBO3MOXKHO 6€3 MHHOBALMOHHOM COCTABAAIOLWEN, MOSTOMY KlacTepHble
NPOEKTbl AO0/IXKHbI ObITb AONONHEHbI CO3A4aHMEM CTapTan-MHKybaTopos, nabopaTopmit U LEeHTPOB TpaHcohepa
TEXHOJIOTUA.

[na Toro 4tob6bl BCe 3TU MHULMATUBLI BblIM peannsoBaHbl NocaefoBaTeIbHO U 3G dEKTUBHO, HEOHXOAUM
WHCTPYMEHT CTPaTerMyeckoro nJaHMpPOBaHMA — [AOPOKHble KapTbl, KOTOpble 0b6ecrneyMBatoT MOSTANHOCTD,
NPO3PaYHOCTb U TMBKOCTb YNPaBAEHUA.

1. AHanm3 TeKyL,ero cCoCToAHUA
2. DopmMpoBaHME CTPaATErMUYECKUX LLenen
3. Pa3paboTKa KnacTepHbIX MHULMATHB
4. BHeapeHe MHHOBALLMOHHbIX MPOEKTOB
5. MOHUTOPUHT N KOPPEKTUPOBKA
Cxema 2 — [1opoxKHaa KapTa pa3BUTMA KOHKYPEHTOCNOCOBHOCTH
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PaccMOTpPEHHbIN MexaHW3M CTPaTernyeckoro yrnpasieHUs KOHKypeHTocnocobHocTblo YBO mmeeT He
TOJ/IbKO TEOPETMYECKYHO LLEHHOCTb, HO M NPaKTUYeckoe 3HaYeHue. Ero BHegpeHne no3sosiaeT 06pa3oBaTe/ibHbIM
YUYPEXKAEHMAM He NPOCTO afanTMPOBaTbCA K BbiI30BAM HOBOM 3KOHOMMKM, HO M aKTMBHO GOPMMPOBaTb
KOHKYPEHTHble NpenmyLLecTsa. Jaa NoATBEPKAEHUS aKTya/IbHOCTM BarKHO 0603HAUUTb KOHKPETHbIE 3GPEKTI,
KOTOpble peannsauma npeasioxReHHONn Moaenn MOXKeT AaTh By3am, PerMoHam M HauMOHaIbHOM SKOHOMMKe.

Peanusauma npeanosKeHHOro MexaHM3ma Mo3BOAAET MNOBbICUTb KOHKypeHTocnocobHocTs YBO,
WHTErpMpoBaTb MX B MHHOBALMOHHbIE 3KOCMCTEMbI, 06ecneynTb YCTOMYMBOE Pa3BUTME PErMOHOB M CO34aTb
YCNOBMA AN CTPATErMYEeCKoro NapTHEPCTBA MeXay rocyaapcTeom, b1usHecom u obpasoBaHMEM.

Tabnuua 3
dddeKTbl peannsaumm mexaHm3ma
I deKT Ana By3a [Ona pernoHa AN 3KOHOMUKMU
MNosblweHne PocT peitTuHros banaHc knactepos YcToiumBoe passuTue
KOHKYpPeHTOCcnocobHocTH
WHTerpauma 8 UHHOBALUKN HoBble NpoekTbl TexHonorMyeckme uenoykm MHHOBAUMWOHHbBIV pocT
MapTHepcTBO busHec n rocygapctso CoBMmecCTHble NporpaMmmbl CuHeprua pa3sutma

MoBblleHMe KOHKYpeHTOCnocobHocTM YBO Hanpamyto OTparkaeTcA Ha Pa3BUTUM PErMoHOB, TaK Kak
MMeHHO obpasoBaTesibHble yUpeKAeHUA CTAaHOBATCA LieHTPamMM NOATOTOBKM KaApoB U reHepaLmm 3HaHUN.

B cBOlO 0o4epeap, perMoHanbHble yCnexu CKAablBaloTcA B 06LLEeHaUMOHaNbHbIN pe3ynbTaT, obecneymBan
YCTOMYMBOE Pa3BUTME SKOHOMMUKM U €€ MHTerpaumio B rnobanbHble MHHOBALMOHHbIE NPOLLECChI.

Takum obpasom, npakTMyeckme pesynbTaTbl NOATBEPXKAAOT HEOOXOAMMOCTb CUCTEMHOrO MoaxoAa K
ynpaBNeHUIO KOHKYPEHTOCNOCOO6HOCTbI0 YBO. OHM AEMOHCTPUPYIOT, YTO NPea/IoXKEeHHbI MexaHM3M crnocobeH
CTaTb WHCTPYMEHTOM YCTOMYMBOFO pPasBUTUA W WHTerpaumm o06pa3oBaTesibHbIX Y4YpexXAeHUd B HOBYHO
9KOHOMMUKY. UTorosble BbIBOAbI MO3BOAAOT 0606WMTL NOAYyYEHHbIE pe3ynbTaTbl U 0603HAUUTL NEPCNEKTUBbI
JaNnbHENLNX NCCNeaoBaHUN.

Moagoaa UTorn, MOXHO OTMETUTb, YTO HOBaA SKOHOMMKa TpebyeT oT YBO cTpaTermyeckoro ynpasneHus,
OCHOBAHHOIO Ha MHBECTULMAX, KNACTEPHbIX MHULMATUBAX, MHHOBALMAX U JOPOXKHbIX KapTax.

B TO e BpemA NepcnekTUBbl AafibHEMLIMX UCCNef0BaHUI CBA3AHblI C YTOYHEHMEM METOAMK OLEHKM
3bPEKTUBHOCTM NPEASIOKEHHOTO MexaHM3Ma U pa3paboTKOW MHCTPYMEHTOB ero afanTaumu K pasfiMyHbIM
pernoHanbHbIM YCA0BUAM.

Takum o6pa3om, HOBaA SKOHOMMKA GOPMUPYET NPUHLMNUANBHO UHblE YCA0BUA ANA GYHKLMOHUPOBAHMA
YBO u TpebyeT nepexofa K CTpaTerMyeckomy YynpaBaeHUKO KOHKypeHTocnocobHocTblo. WHBecTUumn B
YyesI0BeYECKUIA KanuTtan, KnacTepHble MHULMATUBbI, MHHOBALIMOHHbIE NMPOEKTbl U AOPOXKHbIE KapTbl CTAHOBATCA
KNtOYEBbIMU MHCTPYMEHTAaMM NOBbILEHMA NOTEHLMANA U YCTOMYMBOCTM HALLMOHANbHON SKOHOMUKK. Passutue
MeXaHM3Ma CTPaTerMyeckoro ynpas/ieHUA KOHKYPEHTOCMOCOOHOCTbIO YYpEeXAeHWI Bbicliero obpa3oBaHuA
No3BONAET He TONbKO afanTMPOBaTbCA K Bbi30BaM, HO U aKTMBHO GOPMMPOBATb HOBble MOAENN Pa3BUTUA,
obecneynBan MHTErpaUmio Hayku, obpasoBaHua 1 bU3Heca B EANHYIO CUCTEMY.
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r. BopoHex, PO
Y6yuwaes A.C.
KypcaHT 4 Kypca
BYHLU, BBC «BBA vm. H.E. *Kykosckoro 1 l0.A. NarapuHa»

r. BopoHex, PP
®OPMUPOBAHUE KAIPOBOW NONUTUKN OPTAHU3ALIUU

AHHOTauuA
B naHHOM cTaTbe paccmaTpmBatoTca pakTopbl, BAnAoLWwMe Ha PopMUPOBaAHME KaaPOBOW NOJNTUKKU U STanbl
ee co3gaHuA. OnucaHbl Npobiembl, KOTOpble BO3HUKAOT Npu ee dopmuposaHun. MpeasoXKeHbl OCHOBHbIE
HanpaB/ieHMA ana Bbibopa 3dHEKTUBHON KaApOBOM NONUTUKMN.

KnioueBble cnosa
KaZpoBasa NoiuTMKa, npobaemsl opMUPOBaHUA, 3TaMNbl CO34aHMSA, HaNPaBAeHUA Pa3BUTHA,
3pPeKTUBHOCTb KaApOBOM NOANTUKMN.

KagpoBas nosvTMKa — 3TO MNPWMHLMNbLI M MPaBuia, KOTOpble Per1aMeHTUpPYoT B3aMMOOTHOLIEHUS
COTPYAHMKOB B opraHmsauun. OHa GopmMUpYyeT CTpaTernmyeckyro JIMHUIO NoBeAeHWs B paboTe C NMepcoHanom,
YuYnUTbIBAA CTpaTernio pasBuMTUA opraHusaumn. IPPeKTUBHOCTb KaApOBOM MOAUTUKM BbIPaXKaeTca YpPOBHEM
KayecTBa TPYLO0BOM KU3HM NepcoHana.

KagpoBaa MOAUTMKA A0/KHA YUMUTbIBaTb GaKTOPbI, BAUAIOLWME HA ee YCTOMYMBOCTb, PaLMOHANbHOCTD,
rTMBKOCTb M aAanTUBHOCTb: LeAn, GUHAHCOBbIE BO3MOMKHOCTW, CTaaua PasBUTUSA, PbIHOK TpyAa, MOTMBAUMA
paboTHMKOB.

CosfaHue KaapoBoi NOAUTUKN NPeanpPUATMA BKAOYAET TP Tana.

1. Pa3paboTKa 06WwuxX NPUHLMNOB KagpoBOM NOSUTUKM, ONpeseieHne NpMopuTETOB Liesei.
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2. OnpepeneHve OpraHM3auUOHHO-LWITAaTHOMW, MHPOPMALMOHHON, GUHAHCOBON MOSUTUKM U MOJUTUKM
pa3BuTMA nepcoHana. OpraHM3aLMOHHO-ITATHAA NOAUTUKA — 3TO MAAaHMPOBAHME NOTPEBHOCTM B TPYAOBbLIX
pecypcax, popMmnpoBaHUE CTPYKTYPbI U WTaTa, Ha3HA4YeHUs, co3gaHne pesepsa. MHGOpMaLMOHHAsA NOANTMKA
onpeaenser cos3faHuMe W MNOAAEPKKY CUCTEMbI ABWMKEHMA KagpoBOM MHOOPMauMKM (Hanuvume BaKaHCUMA,
BO3MOHOCTM NPOPECCMOHANBHOIO M KapbepHOro PocCTa, CoLMasibHble BONPOCHI U T.4.). PMHAHCOBasA NONTUKA
dbopmupyeT NpUMHUMMbI pacnpeseneHua cpeacts, obecneumsaeT 3¢pPEKTUBHOCTb CUCTEMbI CTUMYIMPOBAHUA
TpyAa. MonutMKa pasBuTMA nNepcoHana — 3To obecrneyeHne Nporpammbl pasBuTUA, NpodopueHTauma wu
afanTaumMs  COTPYAHWKOB, NJIAaHMPOBaHWE WHAMBUAYANbHOTO MNpoABUXKEHUA, GOPMMPOBAHUE KOMAHA,
npodeccnoHanbHaa NOAroTOBKa M NOBbIWEHME KBAaIMPUKALMW.

3. OueHKa pe3ynbTaTtoB AeAatenbHocTU. OCyLecTBAAETCA HA OCHOBE aHanAM3a COOTBETCTBMA KaApOBOM
NONIUTUKM U CTPATErMN OpraHn3aLmm; BbiABAeHUA NPobaeM B KagpoBol paboTe; OLLEHKM KaApOBOro NoTeHLMaNa
[2, c.54].

B pesynbrate HecobatogeHua 3TanoB GOPMUPOBAHMA KagpOBOM MNOAUTUKM B OpraHM3auuu MoryT
BO3HMKHYTb CneaytoLlume npobnembl:

1. Hu3Kasa rmbKocTb M aanTUBHOCTb. B HacTosAllee BpeMs HepPaLMOHAbHO UCMNO/Ib30BaTb TOJ/IbKO OAHY
BbIOPaHHYO KagpoBylo MOAUTUKY B opraHusauuu. CoBpeMeHHble yCnoBWs TpebyloT aganTauuu K HOBbIM
06CTOATENBCTBAM, NO3TOMY B BblOOPE KaAPOBON NOANTUKN 3dDEKTUBEH KOMMNEKCHbIM NOAXOA4,

2. CrapeHue KO//IeKTMBA W OTCYTCTBME MPUTOKA MONOAbIX creuuannuctoB. MHorme opraHusaumm
NPUAEPKMBAIOTCA KOHCEPBATUBHbIX B3MNA40B Ha yrnpaB/ieHWe nepcoHasnom. Pabotogatenn npeanoyutatoT
COTPYLHMKOB C 6OMbLIMM OMNbITOM, 0ObIYHO 3TO NHOAN 3PENOTO UM MOXKMAOFO BO3pacTa. OnbITHbIE PAabOTHUKM
06134at0T BbICOKMM NPOPECCMOHANN3IMOM U 3GDEKTUBHO BbINOAHAIOT 3a4ayvM, HO MOJ0oAble CNeLManucTbl
TAK)Ke MOryT MMETb BbICOKMIA YpPOBEHb KOMMETEHTHOCTM W KBanuduKaumm. OHM CNOCOOHLI MPUBHECTU
WHHOBALMOHHbIE MAEWN, YTO MOJIOKUTENBHO CKAXKETCA Ha OpraHU3auuu.

3. HeynoBneTBOpeHHOCTb NOTPebHOCTEN NepcoHana. PYKOBOACTBO OpraHM3auUmMin B KPU3UCHbBIE MOMEHTbI
4YacTO KOHUEHTPUPYETCA WMCKAKOYUTESIbHO HA SKOHOMMYECKMX U TEXHOJIOFMYECKMX BOMPOCAx NpPOM3BOACTBA.
CneactBMeM 3TOro CTaHOBUTCA OTTOK PaboTHMKOB. TaKOW OTTOK BbI3BaH YyMeHbLUEHWEM 3apPabOTKOB, CHUMKEHNEM
COLMANbHbIX NIbFOT.

Onsa dopmupoBaHna apdeKTUBHON KaapoBOW MNOJIUTUKM OPraHM3aunmn Heobxo4Mmo peLlaTtb 33434M Mo
cnepyowmm HanpaBaeHUAM:

1. Co3paHue cuctembl 0by4yeHMA 1 NOBbIWEHNA KBaIMDUKALMN PAaBOTHUKOB

2. KomnneKcHbIn noaxos, a8 COBEPLUEHCTBOBAHMA KaApOBOM NOANTUKM

3. MpusneyeHme MoNOAbIX CNELMANNCTOB

4. Co3pgaHune 3pPeKTMBHOM cUCTEMbI MOTUBALMWN PAaOOTHUKOB.

KagpoBasa nonntuka GopmmpyeTcs Ha OCHOBE HECKONbKWUX KOYEBbIX 31eMeHTOB. K HMM OTHOCUTCA
onpeaeneHne NPUOPUTETHBIX Liened U co3gaHve OobWMX NPUHUMNOB, OLEHKA KaApoBOro MnoTeHuuana,
pacnpegeneHne GMHAHCOBbLIX NOTOKOB. Kpome Toro, AaHHaA NOIMTUKA CTPOUTCA Ha OpraHM3aunmn s¢deKTMBHOMO
CTUMYINPOBAHUA TPYAA M NAAHUPOBAHUN NHAMBUAYANbHOTO NPOABUMKEHUA COTPYLAHMKOB.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:
1. NapxumuuK E. M. Kagposas nonntuka opraHmnsaumm: Yueb. Nocobue - Munck.: TMYCT Bry, 2011. - 128 c.
2. CuHnua /1.M. MnaHnpoBsaHue Ha npeanpuatum / yueb. nocobue. u.2. TakTnyeckoe naaHnposaHue / nog obuuein
pea. A.N. UnbuHa. - M.: 000 «HoBoe 3HaHue», 2012. - 416c.

© CmesHos C.H., Yoywaes [.C., 2026

130


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #2-1/2026

YAK 33
YccaeBa A., npenoaasarte/ib,
KepTtukos WU., npenogasatens,
KOcynosa I'., npenoaasaTtens,
Armbipos H., npenogasatens,
NHCTUTYT UHXKEHEepPHO-TEXHMUYECKUX U TPAHCNOPTHbLIX KOMMYHUKaLUUIA,
Awxabag, TypKMeHUCTaH
HayuHbi pyKoBoguTenb: Cyneimanrynbies A., CTapluMii NpenogaBaTes,
MeKayHapoaHbIN YHUBepCUTET HedTU 1 raza umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

POJ1b TOTMCTUKU B ONTUMU3ALINU CBEbITA HE®TENPOAYKTOB U NOBbILLEHNUN
EF0 3KOHOMWYECKOM 3OPEKTUBHOCTU

AHHOTauuA
B faHHOWM cTaTbe Mccieayetcs 3HAYMMOCTb JIOTUCTUYECKOTO MEHeOKMEHTa B CTPYKType CHbITOBOWM
AeATeNbHOCTM NpeanpuaTnini HedTenepepabaTbiBatOLLEN OTPAC/N.
KnioueBble cnosa:
HedTenpoayKTbl, TPAHCMOPTHAA IOTUCTUKA, ONTUMM3aLMA CObITA, LEenu NOCTaBOK, SKOHOMMYECKan
addeKTMBHOCTb, HepTenepepabaTbiBatoLwmii 3asoa, (HMN3).

B coBpemeHHOM mupe HedTenpoayKTbl OCTAOTCA KOYEBLIM 31€MEHTOM r106a1bHOM SHEPreTUKU, U UxX
CObIT TpebyeT He TONIbKO 3PPEKTUBHOrO NPOM3BOACTBA, HO U NPOAYMAHHON NOTUCTUKN. JTOTUCTUKA, KaK HayKa O
NAaHWPOBAHWUW, OPraHM3aLMM U KOHTPOJIe MOTOKOB TOBApPOB, UrPaET PO/ib KaTasiM3aTopa B ONTUMM3ALUK CObITa,
MWHUMM3MPYA 3aTpaTbl U NOBbIWAA 06LLY0 SKOHOMMYECKYHD 3¢ddeKkTMBHOCTb. OHA OXBaTblBaeT BECb LUKA OT
£06b14M 1 NepepaboTKM cbipoi HedTM A0 AOCTAaBKM KOHEYHbIX MPOAYKTOB NoTpebutenam, obecneunsan timely
1 3KOHOMMUYHOE NepemelLeHNe Pecypcos.

OpgHMM M3 PyHAAMEHTA/IbHbIX aCMEKTOB JIOTMCTUKUM B HedTAHOM OTpacau sBAAETCA ONTMMM3ALUS
TPAHCMOPTHbIX Lenoyek. HedTenpoayKTbl, TakMe KaK OEH3WH, Au3enbHoe TOMJAMBO W  MasyT, UMetoT
OTrPaHUYEHHbI CPOK XPAaHEHWA U NOABEP)KEHbl PUCKAM 3arpA3HEHUA WAM MOTePb MPW TPAHCMOPTUPOBKE.
3¢ddeKTMBHAA NOTUCTMKA UCMOJIb3YET KOMOUHALLMIO MOPCKUX, TPYOONPOBOAHbBIX U aBTOMODOUAbHbBIX NEPEBO3OK,
MHTerpupya mx c cuctemamm GPS un loT ana peanbHOro BpemeHuW oTcaexuBaHuA. Hanpumep, BHegpeHue
ABTOMATM3MPOBAHHbLIX CUCTEM MapLUPYTM3aLUM NO3BONAET COKPATUTb MPOCTOM TAaHKEPOB U CHU3WUTb Pacxon,
TonAuBa Ha 15—20%, 4TO HaNpPAMYHO NOBbILAET MAPKUHAIbHOCTb CObITA.

B ycnoBmax BONaTUNbHbIX LLeH Ha HedTb TakaAa ONTUMMU3aLMA CTAHOBUTCA MHCTPYMEHTOM KOHKYPEHTHOIO
NnpeumyLLLEeCTBa, NO3BO/IAA KOMMNAHUAM BbICTPO a4anNTMPOBATLCA K PbIHOYHBIM KonebaHuam. Jpyrum KatoueBbIim
HanpaB/feHMeM ABAAETCA yMNpaB/eHWe 3anacamu W pacnpegeneHvem. JIormcTMKa cnocobcTByeT Co3AaHuUI0
OELEeHTPaNN30BaHHbIX CKAAACKMX CeTel, rae anaropuTmbl NMPOrHO3MpoBaHMA cnpoca (Ha 6ase Al u big data)
MWHUMM3UPYIOT M36bITOYHbIE 3aMnackl, NpeaoTBpaLLas pUHAHCOBbIE NOTEPU OT obecLeHNBaHMA.

Kpome TOro, sKonormyeckue acnekTbl SIOTUCTUKM — Mepexos Ha "3eneHble" TEXHONOTUM, TaKMe Kak
3NEKTPOMOOMNM AN HA3eMHbIX NEepPeBO30K MAM OMOTONAMBO ANA CYAOB — He TOJbKO COOTBETCTBYHOT
rnobanbHbIM CTaHAAPTaM, HO W OTKPbLIBAOT AOCTYM K MPeMuasibHbIM PbIHKAM, YCWU/IMBAs 3KOHOMMUYECKYHO
a¢ddeKkTMBHOCTb. Pob NOTUCTUKM B cHbITe HedTENPOAYKTOB BbIXOAMT 32 PAMKU OMEpPaLMOHHOM NOAAEPKKM,
CTAaHOBACb CTpaTernyeckMum ¢akTopom ycTonMumMBoro pocta. MWHTerpauma UMPPOBbIX WMHCTPYMEHTOB U
MEXMOAANbHbBIX PeLeHNA MO3BOAAET He TONbKO ONTUMW3MPOBATb MPOLLECCbl, HO WM NOBbICUTL 06LLYHO
a¢pdekTMBHOCTL Ha 20—-30%, obecneymBas [ONTOCPOUHYO KOHKYPEHTOCNOCOBHOCTb B AMHAMMUYHOM OTPAC/IM.

Elwe ogHMM BaXKHbIM 31€MEHTOM JIOTUCTUKM B CObITe HEDTENPOAYKTOB ABNAETCA YNPaBAEHUE PUCKAMU U
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LenoYkamm NocTaBoK. B HepTAHOM OTpacan pUCKM CBA3aHbI HE TONIbKO C Fe0noAUTUYECKMMM GaKTopamu, TaKUMKU
KaK CaHKUMW WMAN KOHONIMKTbI, HO U C NMPUPOAHLIMKU KaTacTpodamu, KOTOpble MOTMyT HapylwWTb MapLupyThbl
TPaHCMOPTUPOBKM.

CoBpemeHHbIe NIOTUCTUYECKUE CTPATErMU BKAKOYAOT AMBEPCUPUKALIMIO MOCTAaBLUIMKOB M pe3epBHble
NAaHbl, UCMNOMb3ylOLWME CUEeHaApUMHOEe MOAEeNNPOBaHME Ha OCHOBE MalUMHHOroO o0byyeHua. Hanpumep,
KomnaHun Bpoae "PocHedTu" npumeHAOT Takue nogxoAbl ANA  MMHUMU3AUMWU  NPOCTOEB: €C/u
TpybonpoBOAHbIA MapLpyT 3ab6/10KMPOBaH, CUCTEMA aBTOMATUUYECKN NepeHanpaBaseT rpy3bl Ha MOPCKUE UK
YKeJIe3HOAOPOKHbIE aNbTePHATUBbLI. ITO CHUXKAET YObITKM OT 3ajaep)Kek Ha 25-30%, Hanpsmylo noBbllwan
3KOHOMMYEeCKyo 3 dEKTUBHOCTbL CHbITa M 0becrneymnBan cTabuibHbIN NOTOK 40XOA0B.

HaKoHel, MHTerpauma NOrMCTUKM C MAPKETUHIOBbIMM CTpaTernsmu ycuamsaet cbbiT. Jloructnyeckue
OaHHbIe aHANN3UPYIOTCA A/1A NEePCOHaNM3aUUN NPeasoKeHUn NnoTpebuTenam — oT PO3HMUYHbIX 3anpaBoK A0
NPOMbILWAEHHbIX KJWEHTOB. OTO MO3BONAET BHEAPATb MMOKME KOHTPAKTbl C rapaHTMen [A0CTaBKM, MOBbIWas
NIOANBHOCTb M 06bEMbI NpoaaK. B UTore, KOMNIEKCHbIN NOAX0A K IOTUCTUKE HE TO/IbKO MUHUMU3UPYET 3aTpaThbl,
HO M CO34a€eT LLEHHOCTb A/18 BCEX CTEMKXO14ep0B, obecneymBasn yCTOMYNBbLIA SKOHOMUYECKMIN POCT B OTPAC/IN.

CNUCOK UCNO/Ib30BaHHOW IUTEPaTypbl:

1. AHuKkuH, B.A., PoaknHa, T.A. JlorMCTMKA W ynpaBaeHue uUenamMu NocTaBoK. — MockBa: M3aaTenscTBo

«Mpocnekt», 2023. — 408 c., 2012.

2. bibcKas, B. B. JlorncTuKa cknagmpoBaHus: yuebHnk. — Mocksa: M3aaTtenbctso « MHOPA-M», 2022. — 559 c.
© YccaeBa A., Keptukos WU., KOcynosa I'., Armbipos H., 2026
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YAK 343.141
AxmeTt3aHos b.P.,
acnupaHT 3 Kypca
®rAQY BO «CeBacTONO/IbCKNIA rOCYAapPCTBEHHbI YHUBEPCUTETY,
r. Cesactononb

K BOMPOCY O AOKA3ATE/IbCTBEHHOW CUNE MPOTOKO/A CNEACTBEHHOIO AENUCTBUA

AHHOTauuA
CtaTbsl MnoCBSilleHa aHanAu3y [AoKa3aTe/NbCTBEHHOW NpPUpoabl MPOTOKONA C/eACTBEHHOrO AeNCTBUSA.
MNoayepKMBaETCs, YTO AOKa3aTe/NbCTBEHHAA CUMa MPOTOKOJI0B 6asnpyeTcs Ha HOpMaTUMBHOM obecrneyeHun U
NPOUCTEKAET U3 Hero. [loKasaTeNIbCTBEHHAA CMAA A0JIKHA Pacno3HaBaThCsA B BUAE 0c060ro BepudrumnpyroLLero
addekTa, TO ecTb CNOCOOHOCTU, KOTOPOIM HaAesieHbl COOTBETCTBYIOLLME CPeAcTBa, NMPU3HaBaTbCA B KayecTse
CcBUAETeNbCTBa 0 dpaKkTe unn aencteun. [lokasaTenbCTBEHHAA cMia NPOTOKOMA MO CBOEW CYyTM — 3TO U Mepa
[0CTOBEPHOCTU, TO eCTb ero ybeauTenbHbIi U1 HEOCMOPUMbIN XapaKTep.

Kniouesble cnosa:
[l0Ka3aTeNbCTBa, [l0Ka3aTe/IbCTBEHHAA CU/Ia, AONYCTUMOCTb, I0CTOBEPHOCTb, CIeCTBEHHOE AeicTBue,
focyaebHoe cneacTeme, NPOTOKON CAEACTBEHHBIX AENCTBUA, CneoBaTesb.

MpOTOKON CNeACTBEHHOrO AeNCTBMA 3aHMMaeT ocoboe MecTo B pAAly A0Ka3aTeIbCTBEHHbIX CPeaCTB.

HocynebHoe cneacteue ¢oKycupyeTca Ha UenenonaraHUM YCTaHOBAEHUA OBBEKTUBHOM MCTMHbI MO
BO36YXAEeHHOMY Yro/loBHOMY Aeny. MocneaHee BO3MOXKHO TOJIbKO NPU FPaMOTHOM M KOPPEKTHOM NpoBeaeHnn
0eATeNbHOCTU NO MOWUCKY M BbiABAEHUIO BCeX HaKTOB M OBCTOATENLCTB CBEPLUMBLIErOCA MPOTMBOMPABHOIO
OeaHus 1M obssaTenbHO, CPencTB AO0Ka3blBaHMA, KOTOPbIMU OHM MOATBEPKAAIOTCA. TONbKO B COBOKYMHOCTU
$aKToB M [10Ka3aTeNIbCTB BO3MOMKHO MPUB/AEYEHNE K HOPUANYECKOW OTBETCTBEHHOCTM /WL, MPUYACTHbIX K
coBepLUeHnto 06LLLEeCTBEHHO ONacHbIX AeNCTBUN.

BblN0 6bl OWMBOYHBIM paccMaTpPUBaTb NPOTOKOAN CeACTBEHHOIO AENCTBMA B OAMHAKOBOM MNocTacy ans
BCEX BWMAOB CNEACTBEHHbIX AEMCTBUIA M BCEX C/lyYaeB, HECMOTPA Ha ero eAuHylo pUAMYECcKyo npupoay B
KayecTBe NpoLeccyasibHOro AOKYMEHTa, KOTOpbii GUKCMPYeT No3HaBaTe/IbHY0 AeATeNbHOCTb cneaoBaTens.
B.C. LUMWKMH nog4vyepKMBaeT, YTo 418 NPOTOKOJ/IOB CNeACTBEHHbIX AeNCTBUIA He oBHapyKuBaeTcs enuHCTBO
rHoceosiormyeckort npupoasl (4, c. 372].

MpeacTaBNAeTCA BaXHbIM MOAYEPKHYTb, YTO AO0Ka3aTeNbCTBEHHAA CMMA, KOTOPOW MOXeT HaAenaTbca
AaHHbIN NPOTOKO/bHbIN aKT, TPebyeT NPOBECTM YepTy MeXK Ay NPOTOKOAaMK, KOTOPbIE TaKOW CUI0N HadeneHbl U
COOTBETCTBEHHO, aKTbl, KOTOPbIE eto He 061aaatoT.

HeobxoamMmo pa3obpaTbcA B BONpOCeE, YTO NpeacTaBaseT coboi AoKa3aTeNbCTBEeHHAan CUa Kak TakoBsas.
B npoueccyanbHOW AOKTpUHe oBHapy»kunBaeTca oblIMpHAA AMCKYTUMBHAA MNOJEMUKA OTHOCUTE/NIbHO MPUPOoAbl
OoKasatenbcTB. bonee ToOro, umeroTcA B pa3sHOO6pPasMM  KOHUENUMM A0KasbiBaHUA B  OTPaC/]eBbIX
npoLeccyanbHbIX HayKax, U MoHorpaduyeckme paboTbl, rae yKasaHHble KOHLLENUUN U3N0MKEHbI.

UccnepgoBatenu cxogatca BO MHEHMM O TOM, YTO CYLWLHOCTb [AOKa3aTenbCTBa BblpaXkeHa B €ro
noaTeepXxaatoen sepubmumpytowen Npupoae, a Tak:Ke To Liein, KOTOPOU CyXKaT A0oKa3aTeNbCTBa.

[loKkasaTenbCTBEHHAA CMNA A0/KHA pacno3HaBaThca B BuAe ocoboro sepupuumnpyollero apdekxra,
TO ecTb CnocobHOCTU, KOTOPOM HadeneHbl COOTBETCTBYlOWME cpeacTBa (4OKymeHTbl, coobuweHuns ob
YBUAEHHOM, pe3y/abTaTbl OCMOTPA, SIKCMNEPTHbLIX OLLEHOK M Mp.), MPU3HaBaTbCA B KayecTse CBUAETENbCTBA
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0 paKkTe uan gencTeuun.

JoKasaTenbCcTBEHHasA Cula NPOTOKONA MO CBOEM CYyTM — 3TO M Mepa AOCTOBEPHOCTWU, TO eCTb €ro
ybeaunTenbHbIi U HEOCMOPMMbII XapaKTep.

[JoKazatenbcTBeHHas cuaa NPOTOKOI0B HasMpyeTca Ha HOPMATUBHOM ObecneyeHUn U NPOUCTEKAET U3
Hero. CtaTbs 83 YronosHo-npoLeccyanbHOro Kogekca Poccuiickon deaepauum (aanee — YMNK PO) [1] B uncne
npoYnx YNoMWMHaeT W NPOTOKON CAeACTBEHHOrO [AENCTBUA, TeM CaMblM YCTAHOBJEHA HOPMATMBHaA
[0MNYyCTUMOCTb TaKOro BUAA A,0Ka3aTe 1bCTaa.

Monaraem, 4to ecnmn 6bl 3aKOHOZATEIb MPOUTHOPUPOBAN NPOTOKO/IbHbIM aKT, COCTABAAEMbIN B KayecTse
OOKYMeEHTa, GUKCMPYIOLLEro AeATeNbHOCTb Cef0BaTeNA Mo NOUCKY MHPOPMALMK, TO OTCYTCTBOBaNa Dbl Aaxe
noTeHLManbHasA BO3MOXKHOCTb 0O6paTUTbCA K AaHHOMY NPOoLEeccyasbHOMY aKTy.

C oZ4HOW CTOPOHbI, KAXKeTCs, YKa3zaHHOE HEBO3MOXKHbIM, C APYrov CTOPOHbI, B NPaBoBOM MnoJie Poccuiickoi
dbepepaumn  MMeoTCA NPUMEpPbl  OTCTPAHEHMA COOTBETCTBYIOLWMX WCTOYHMKOB WHOpmaumMm U3 psga
OOMNYCTUMBIX U BO3MOXHbIX (Hanpumep, B pAge Clydae no rparkAaHCKUM AenaM UCKOUYEHbl CBUAETENbCKME
nokasaHus).

MMeHHO nosToMy, AOMONAHUTENbHO CneayeT OTMETUTb 0A0OpUTENbHOE OTHOLWEHWN K JAerannsaumm
NPOTOKOA CNeACTBEHHOMO AOKYMEHTA B KaYecTBe BapuaLMm cpeacTsa AOKA3bIBaHMA.

Cnepyetr OTMETUTb, 4YTO [ANA YroJI0BHO-CNEACTBEHHOrO Mpouecca HeAoCTaTOYHO Ccamoro ¢aKTa
ObHapyXeHua Kakux-nbo yamk. CocTsasaTesibHbIM npouecc TpebyeT, 4Tobbl MpoueccyasibHble AOKYMEHTbI,
KOTOpble opopmnseT cnegosatesb, bblan AOCTOBEPHDBI, OTBEYAAN OOLLENPM3HAHHBIM CBOMCTBAM AOMYCTUMOCTM
MU OTHOCMMOCTM, AOCTAaTOYHOCTY.

Kak W3BECTHO, OTHOCMMOCTb M [OCTAaTOMHOCTb HEOb6XO0AMMbl B ULENOM ANA NOATBEPXKAEHUA U
aprymeHTaumMmM nosvumm obBUHUTENS B YroJIOBHOM CyAOMPOM3BOACTBE, M MO 6osbllel 4acTM, He nopoyat
KOHKpeTHoe CpeAcTBO A0KasblBaHWUA. MHbIMU cnoBamu, A/si TOro, YToObl MMEHHO MPOTOKOA CAefCTBEHHOMO
AencTBMA Obln NPUHAT B KAYeCTBe MOATBEPXKAAMOLLErO AOKYMEHTa B cyaebHOM pa3bupaTtenbcree, He Mmeet
K/1t04EBOrO 3HAaYEHMA TaKMe CBOMCTBA KaK A0CTAaTOYHOCTb M OTHOCMMOCTb.

BmecTe ¢ Tem COOTBETCTBME CBOMCTBAM AOMYCTUMOCTM U ybeauTenbHOCTU ABNAETCA HEODXOAMMbIM U
0653aTeNIbHbIM YCIOBUEM ANA TOTO, YTODObl NPOTOKON HEe Obll UCKOYEH M3 MepeyYHs NpeacTaBAeHHbIX cyay
[0KasaTenbcTB. MHTepec npeactaBnseT U HeobxoaMMOCTb KBaMPUKALMM NPOTOKO1a CIeACTBEHHOIo AeNCTBUSA
B KayecTBe [JOMYyCTUMOrO CpeacTBa [OKasblBaHWA, 4TO (aKTUYeCKM coeguHAeT Mexay cobolr aga
npoueccyasnbHbiX MEXaHWM3Ma, @ UMEHHO C/1IeACTBEHHYO U CYAONPOU3BOACTBEHHYIO AeATe/IbHOCTb. TeM cambim,
npu npov3BOACTBE C/AEACTBEHHOrO JAeictBua M odopmaeHMa NpoToKoaa cnepoBaTento Heobxognmo
[eNCcTBOBATb B CTPOr0 OYEPUYEHHbIX 3aKOHOM pamKax. B aanbHenwem, cyg ocywectsaseT NpoBepky cobaoaeHms
MMMEepPaTUBHbIX NpoLeaypHbIX TPe6OBaHWUM, 3aKpeneHHbIX B YTOJIOBHOM NpPOLECCYa/ibHOM 3aKOHE, M BbIHOCUT
CYXOEHWE O MPUYUCNEHUN MPOTOKONA K CpencTBam [OKasblBaHMA B paccMaTpyMBaemMoM gefie uanm ob
OTCTPaHeHWW BBUAY ero npoLeccyasibHoin aedekTHOCTH.

.M. MepeTykoB roBopuT O A06POKAYECTBEHHOCTU MPOTOKO/MA M BbIAENAET YCNOBUA, MPU KOTOPbIX
YKa3aHHOe KayecTBO CTAaHOBUTCA AOCTMXKMMBbIM [3, c.72]. B 4yacTHOCTM, aBTOpP HasblBaeT HeObBX0AMMOCTb
CNefoBaHMA NpeanuMcaHUAM HOPMATUBHO-MPOLLEAYPHOrO MNJaHa, YCTAaHOBAEHHblE MPUMEHUTEIbHO KaK K
ntobomy cneacTBEHHOMY AENCTBUIO, TaK U K OTAE/bHBIM ero pasHoBuaHocTaAM. Cneunduka paga cneacTBeHHbIX
nencrTenit obycnasameaet 0cobbiit npoLeaypHbI anropuTm, KOTOpbIN B 06s3aTeIbHOM Nopsake foMKeH bbiTb
cobntoaeH, 4Tobbl He AedeKToBaTb MPOTOKOA KaK Al0Ka3aTe/bCTBO.

CornacHo aprymeHTMpoBaHHOM Touyke 3peHua [.M. MepeTykoBa, [AOMNYCTUMOCTb MPOTOKO/OB
onpeaenseTca U HeobXO4MMOCTbIO MPUBEYEHUA SINL, BXOAALLMX B 0053aTeNbHbI CyOBEKTHbIN cocTaB ana
paHHoro penctema [3, c.75-76]. CobntogeHne npoueccyanbHoit Gopmbl NpU 3TOM NpeaycMmatpuBaeT U
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HEobX0AMMOCTb MEPEYUC/IEHMA YY4AaCTHMKAM MX NpPaB, KOTOPbIMW OHW HafeneHbl B XO4e COOTBETCTBYHOLLErO
Cc/1leACTBEHHOro AeNCcTBUA.

Ewe oanH acnekT, NnpeacTaBAAOLWMIA UCCea0BaTeIbCKUIA MHTEPEC, CBA3aH C BOMPOCOM 06 OTCyTCTBUM
[,0Ka3aTe/IbCTBEHHOW CUJbl Y MPOTOKONOB AoNpoca nogo3pesaemoro. Takaa No3uLmMa 3aKkoHodaTens ABAAeTCA
bonee Yyem onpaBAaHHOM, MOCKO/IbKY B AaHHOM C/y4yae MPOTOKOA CAeACTBEHHOro AencTBUA npeactaBaseT
cob0oli OOKYMEHT, KOTOpbIA NuWb OGUKCUpyeT BepbanbHyld WMHPOPMALMIO OT rpakgaH, HO He fABAAeTcs
CaMOCTOATENbHbIM €€ UCTOYHMKOM. AHaNN3 NPaBONPUMEHUTENIbHON CNeaCTBEHHOM MPaKTUKMU AeMOHCTpUpYeT
MHOTOYUC/NEHHbIE CNydYauM OTKasa B cygaebHOM 3acefaHMM OT MOKA3aHMM, KOTOpble 3340KYMEHTMPOBaHbI
cnepoBatenem. OcobeHHO nogobHas NpakTMKa pacnpocTpaHeHa cpeay NoAo3pPeBaembiX U B pAAe Cy4yaes,
cpegn ceupetenein. [aHHole ¢akTbl OTpULATENbHbIM 06pa3oM CKa3blBalOTCA HA [A0Ka3aTe/IbCTBEHHO-
MMUIMKEBOWN COCTABAAIOWEN NPOTOKONA CNeacTBEHHOro aeincrteusA. Mosaraem onpaBAaHHbIM, YTO B Cay4ae,
KOrAa y4aCTHUK YrOJI0BHOIO AeNa BbICKA3blBaET MHYIO MO3MLMIO, YEM 3aNnCaHa B NPOTOKONE, CyA YCTaHABAMBaET
pencreutenbHble 06CTOATENbCTBA €13 M HE PYKOBOACTBYETCA MCKOYMTENbHO MPOLLECCYasibHbIMM aKTamu
pocyaebHoro aTana.

NoaBoaAa UTOr BblWEU3NOXKEHHOMY, CneayeT BblY4NEeHUTb B COBOKYMHOCTM BCEX CPeACTB AOKa3blBaHWUA
NPOTOKO/N CNeACTBEHHOrO AencTeus. MpoueccyanbHblit akT, opopmasemblit cnegoBaTenem, HafeneH ocobol
3HAYMMOCTbIO ANA LieNeil yroIoBHOro CyAonpon3BOACTBA, NOCKO/bKY OH MOKET 6biTb KBaNMPUUMPOBAH U B
KaQyecTBe CAaMOCTOATENIbHOTO chneunduyeckoro [oKasaTesnbCTBa, TaK W pacCMaTpuMBaTbCA B KayecTee
HEeobXoAMMOro YCNOBUS AOMYCTUMOCTM BCEX MPOYMX A0KasaTenbCTB. [MOCKONbKY AedeKTbl npoueccyanbHoM
¢$OopMbl BAEKYT HENPUTOAHOCTb MHOTO A,0Ka3aTeNbCTB.

E.B. BonornHa, 2.B. FlonomaHuYyK noameyaroT B3aMMOCBA3b AOMNYCTUMOCTM U A0CTOBEpHOCTU [2, c. 58].
[JencTBuTenbHO, Takaa 3aBUCMMOCTb MUMEET MECTO BbiTb M B TO e Bpems, B3aMMHbIN XapaKTep CBA3bIBaOLLINX
Leno4vyek ABnAeTCA HepaBHOMepHbIM. [lonaraem, 4YTO He Karkgoe A0CTOBEepHOEe [A0Ka3aTenbCTBO ABAAETCA
[0NYyCTUMBbIM, TOr4a Kak toboe AonycTMMOe AoKa3aTebcTBO byAeT npeanosiaraTbCa 4OCTOBEPHbIM.

3pecb He0bX0AMMO NOAYEPKHYTb, YTO AOCTOBEPHOCTb ABAAETCA ONPOBEPKUMbIM CBOMCTBOM, @ 3HAYUT Ha
noboit cTagnum MMeeTca BO3MOKHOCTb OTOPAKOBKM COOTBETCTBYIOLLErO MOATBEPKAAOLWErO CpeacTsa npu
HANMYNKN JOCTATOYHbBIX K TOMY A0Ka3aTebCTB. TaKoe }Ke yTBepXKaeHMe ABNAETCA CNpaBea/IMBbIM U B OTHOLLIEHUN
KpuTepua A0NYCTUMOCTU. TeM cambiMm, AaKe Ha CTaguu aneniAauMoHHOro NPoM3BOACTBA YYAaCTHUKK Brpase
OCNOpUTb CyAebHbIN aKT, OCHOBbIBAA CBOMO MO3ULUMIO apryMeHTamMuM O HeAomnyCTUMOCTU U HeAOCTOBEPHOCTU
NPOTOKO/1a C/IeACTBEHHOrO AeicTBUA IMbBO MHOTo CPeacTBa AOKa3blBAHUA.
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«BaHKOBCKUI Haa30p», «6aHKOBCKUN KOHTPO/IbY», OCHOBHble Npobaembl BaHKOBCKOro KOHTPOJIA U Haa3opa,
ocywectensemoro baHkom Poccun, a TakKe aHanusumpyeTca otdeT baHka Poccum 3a 2024 roa, oTparkaroLmi
AeatenbHOCTb 6aHKa, HanpaBaeHHY0 Ha yaydweHne GYHKUMOHMPOBAHMA GUHAHCOBOIO PbiHKA U paspeLleHue
npobaem Hag3opa U KOHTPOS.
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BANKING CONTROL AND SUPERVISION IN THE RUSSIAN FEDERATION

Abstract
This article examines the aspects of the relationship between the concepts of "banking regulation",
"banking supervision", "banking control", the main problems of banking control and supervision carried out by
the Bank of Russia, and analyzes the report of the Bank of Russia for 2024, reflecting the bank's activities aimed
at improving the functioning of the financial market and solving problems of supervision and control.
Keywords:
Bank of Russia, control, banking supervision, banking regulation, credit organizations.

BaHk Poccun aBnsetca cneumdrUUYeckMm MHCTUTYTOM, BbICTYMatOWMM B PasHbIX Poasax Ha GpMHAHCOBOM
pblHKE, Hanpumep, Kak eaUHCTBEHHbIA 3MUTEHT HaNMYHbIX AeHer, pPa3spaboTuMK M UCNONHUTENb AEHEXKHOo-
KPeAWUTHOM MONMTUKMU, MHCTUTYT, OCYLLECTBAAIOWMI NPOCBELLEHNE HaceseHun CTpaHbl. Ho OCHOBHOW 3agaveit
BaHKa Poccum aBnseTca peryanpoBaHne, KOHTPO/Ib M HaA30p 3a AeATENbHOCTbI0 BCEX YHAaCTHMKOB GpUHAHCOBOTO
pblHKa. HeobxoAMmoCTb peryanpoBaHuA, HaA30pa M KOHTPOASA CO CTOpPOHbl BaHKa Poccuu nopoxgaetca
MHOECTBOM MNPWYMH, K TAKOBbIM OTHOCATCA, Hanpumep, noTpebHocTb B obecnevyeHnn QGUHAHCOBOM
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CTabunbHOCTU: BAHKOBCKUIN HAA30pP M PerynpoBaHME NOMOTatOT CHU3UTb PUCKU U NPesoTBPaTUTb CUCTEMHbIE
KpM3nCbl B BAHKOBCKOM CUCTEME; 3aLLMTA MHTEPECOB BKNAAYMKOB M 0becneyeHmne 6€30nNacHOCTM UX A4eN03UTOB;
npefoTBpaweHne OTMbIBaHMA fAeHer M GUMHAHCMPOBaHMA Teppopu3aMa; MNoAAepPrKKa KOHKYpPeHUun w
3¢ deKTUBHOCTN BAHKOBCKOrO CEKTOPA.

Mepen Tem Kak NepenTu K BbIABAEHUIO NPOBAEM, CYLLECTBYIOLWMX MPU OCYLLECTBAEHUN BAHKOBCKOrO
KOHTPOAA M HaA30pa, HEOBX0AMMO ONpenennTb, YTO Takoe BAHKOBCKOe peryanpoBaHune, 6aHKOBCKUIA KOHTPOIb
W Hag30p, UMEIOT OHU OT/IMYMA UK BCE YKE CXOLHbI MO CBOEM NpUpoae.

Ha cerogHAWHMI AeHb B 3aKOoHOAaTeNbCcTBE Poccuitickoit Pegepaumm HET YETKO 3aKPEeNIEHHOrO NOHATUA
6aHKOBCKOro perynnpoBaHua. PegepanbHbll 3aKoH oT 10 mions 2002 r. Ne 86-d3 «O LeHTpanbHOM baHke
Poccuinckoit degepaumm (baHke Poccum)» (aanee — 3akoH Ne 86-d3) [1, cT. 2790] B cTaThe 56 3aKpennseT 4to
baHKa Poccum asnseTcAa opraHom GaHKOBCKOMO peryinpoBaHusa n 6aHKoBCKOro Hagsopa. Kpome Toro, rnasa 10
3akoHa N2 86-®3 B pamKax OCyLLEeCTBAEHUA peryanpylowen AeaTenbHOCTM 3aKkpennseT Takne ¢yHKUMM baHa
Poccum KaK: ycTaHOBAEHME MpPaBW NPOBEAEHMA Onepauui KpeguTHbIMKU OpraHM3aumMamMmm, oba3aTenbHbIX K
BbINO/NHEHUIO NPABWUA COCTaBAEHMA OTYETHOCTM, MNpPefesibHbIX 3HAYEHWI W MopAgKa pacyeTa 3HaYeHui
HOPMaTUBOB JIMKBUAHOCTW, AOCTaTOYHOCTU KanuTana, KOHUEHTPALUM KpeauTHOTo pUcKa 1 ap.

[Ona NoOHMMaHMA CcywHOCTM OaHKOBCKOIO peryiMpoBaHUA ob6paTMmcAa K LOKTPUMHANbHLIM MNOHATUAM
OaHHOro TepmuHa. M.B. Tepwykosa, J1.H. Mwunosa cuutatoT, 4to OaHKOBCKOE peryinmpoBaHuMe — 3TO
«COBOKYMHOCTb Mep MO YCTAHOBNEHMIO OCHOBHbIM 3BEHOM H6aHKOBCKOM CMCTEMbI KOHKPETHbIX HOPM, NpaBuAn,
o0b6A3aTeNbHbIX HOPMATUBOB, TPeOOBaHMN K KpeauTHbIM OpraHM3auuam ans obecnedyeHMa UX CTabUNbHOrO
dYHKUMOHMpPOBaHUA» [6, c. 114-117], Tak B AaHHOM onpeaesieHUN aBTOPbI AeNa0T aKLEHT Ha HOPMOTBOPYECKOMN
byHKUMM baHKa Poccuu, HasbiBan ee Tem cambiM GaHKOBCKUM perynnposaHuem. J1.J1. LibipeHoB npeactasnser
6aHKOBCKOE peryinpoBaHne Kak «paboTy No HanpaBAEHUIO AEATENbHOCTM KPeAUTHbLIX OPraHU3aLMi B HYXKHOe
pycno nocpeactsom GOpMMPOBAHMA COOTBETCTBYIOWMX OFPAHUYEHUI Ha NOBeAEHWEe 3TUX IKOHOMMUYECKUX
areHToB B ¢uMHaHCcOBO-6aHKOBCKOM ceKTope» [8, c. 5-8]. A.A. leiBaHAOB paccmaTpuBaeT 6aHKOBCKOe
peryiMpoBaHMe B Y3KOM CMmbicne: «baHKOBCKOe peryinpoBaHuWe ABAAETCA Pa3sHOBUMAHOCTbIO AEATE/IbHOCTU
(ynpasnstowero Bo3genctsma) rocygapcrsa B 6aHKoBCKoM chepe» [3, c. 2-12]. Takum obpasom, BaHKOBCKoe
peryinmpoBaHuMe — BHeLWHee BO3AENCTBUE HA AeATEIbHOCTb KPeAMTHbIX OpraHM3aumii C NO3ULMM YCTAHOBNEHHbIX
onpeAeneHHbIX HOPM W MNpPaBwu/, C Le/blo AOCTUNKEHWUS CTAabWNAbHOrO pPasBUTUA, yKpenaeHus ¢UHaAHCOBOW
YCTOMYMBOCTU BAHKOBCKOM CUCTEMBI.

MoHATME «DOAHKOBCKMI HAA30p» TaK¥e YeTKO He YCTaHOBAEHO B 3aKOHOAaTesbCTBe PoCCUMCKOWM
depepaunn, Kak M NoHATUE «OAHKOBCKOE perynmMpoBaHme». 3akoH No 86-d3 B cT. 56 3akpennseT 4to, baHk
Poccnn ocyluecTBnsieT NOCTOSIHHbIA HaA30p 3a CobnoAeHMEM KPeauTHbIMM OpraHusaunsmu, duamanamu
WMHOCTPaHHbIX 6aHKOB M BAHKOBCKMMM rpynmnamm 3akoHoaaTenbcTBa Poccuitickoit depepaupymn, HOPMaTUBHBIX
akToB baHKa Poccuu, Tem cambim NpuMpaBHMBaET HaA3op K aeAtenbHocT baHKa Poccum 3a cobntopeHnem
3aKoHoaaTenbcTBa Poccuitckoin epepaumm n HOpMaTUBHbBIX akTOB baHKa Poccum KpeAUTHBIMM OpraHM3aunaAMm,
dnnnManamm MHOCTPaHHbIX 6AHKOB M BAHKOBCKMMM rpynnamu. HeobxoaMmMo OCTaHOBUTBLCA HA AOKTPUHANIBHOM
NOHMMAHUKN COAEpPKAHUA NOHATUA «OAHKOBCKMW HAA30p» A/1s YTOYHEeHMA ero onpegenenusa. A.U. lMyrayes
TPaKTyeT 6aHKOBCKMI HaZ30p KaK «KOMMJIEKC Mep, OCYLLECTBAAEMbIX YNOJHOMOYEHHbIM OopraHom (BaHKkom
Poccun), KoTopbii HanpasneH Ha obecneyeHWe PerynspHoro HabalAeHUA U Nepuoanyvecknx NpPoBepoK
pesatenbHocTn 6aHKa» [5, c. 5-10]. H.C. BpoBKMHA aKUEeHTUPYeT BHUMaHME Ha TOM, YTO 6aHKOBCKMIA HaA30p —3TO
«HenpepbIBHbIM nNpouecc HabawgeHua 3a cocTosHMeM OaHKOBCKOW CUCTEMbl B Uensx obecneyeHus ee
CTabunbHOro GYHKLUNMOHMPOBAHMUA C YYETOM 3alUUTbl MHTEPECOB KPeaUTOPOB M BKAaAuMKoB» [2, c. 173-178].
Takum obpasom, nos 6GaHKOBCKMM HaZ30pOM caeayeT MOHUMATb AeATENbHOCTb MO aHa/AM3y COOTBETCTBUA
OYHKLMOHNPOBAHUA KPEeAUTHbIX OpPraHu3aumMin yCTaHOB/JEHHbIM HOPMaM M MpaBWAaM U peanunsylolenca B
npouecce NPOBEPKM HAZ30PHbIM OPraHOM COBNOAEHMA JAHHBIX HOPM U NPaBu.

Henb3s TakKe OTOMAOECTBAATb MOHATUA «HAA30P» U KKOHTPO/Ib», KOTOPble UCMO/b3YIOTCA B KadyecTse
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CMHOHMMOB B HOPMATMBHbIX MPaBOBbIX AOKYyMeHTax. A.FO. YMKYHOB, cuMTaeT HeEOBXoAUMbIM pasrpaHUYeHne
NOHATUI «KOHTPOb» U «HaA30p». OH OTMEYaEeT, YTO KOHTPOJIb — 3TO PopMa ynpaBAeHYECKON AeATENLHOCTH,
npu KOTOPON YMNOJHOMOYEHHblE OPraHbl CUCTEMATUYECKM OCYLLECTBAAIOT MPOBEPKY AEATENbHOCTU
NOAKOHTPOJIbHbIX UL, HA NPeAMET COOTBETCTBUS UX PELleHU N AeNCTBUA TpeboBaHMAM 3aKOHHOCTU, LEensam
OCYLLECTB/IAEMOM AeATENbHOCTH, a TaK:Ke paKTuyeckoro cobntoaeHuns TpeboBaHUM 3aKOHOA4ATENbLCTBA, @ Ha430P
— 3T0 dopma PUANYECKON [eATEe/IbHOCTU CNeunanbHO YNOJIHOMOYEHHOIO TroCyAapCTBEHHOIO OpraHa
WUCNONHUTENIbHOW BNAcTWU, HanpaBneHHasA Ha obecneyeHue cobnogeHUs obbeKTamMu Haa3opa 06s3aTeNbHbIX
TpeboBaHMI U UCMONHEHMA 3aKOHOAATENbCTBA B NMPOLECCE OCYLLLECTBAEHUA PA3/IUYHbLIX BUAOB AEATENbHOCTH, B
npeaynpexaeHnn M npecedyeHnUn UX HapyleHuit [7, c. 173-178]. A.l. [y3HOB CYMTAET, YTO KOHTPO/b CTOUT
paccmaTpuBaTb B KayecTBe YNpaB/iEHYECKON [AeATe/IbHOCTU, «KOHTPOAb ABAAETCA 3/1eMEHTOM CUCTEMbI
ynpaB/iieHMa M npeacTaBaseT cobol, B pamKax CUCTEMbl FrOCyAapCTBEHHOro ynpasneHus, Bua nybauMyHo-
NpPaBoBOW [AeATe/IbHOCTW, OCHOBHOM Ue/blo KOTOPOro ABASETCA aHa/NM3 COOTBETCTBMA 3aKOHY, WHbIM
HOPMAaTUBHbLIM MNPABOBbIM aKTaM, AEATE/NIbHOCTM MOAKOHTPO/IbHbIX CYObEKTOB C LE/Nbio NpuUBeAeHUA ee B
COOTBETCTBME C YCTAHOB/IEHHbIMU TpeboBaHuaMmn» [4, c. 14-20]. baHk Poccum B cooTBeTCTBUK CO CT. 4 3aKoHa Ne
86-93 ocCyLecTBAAET: PeryiMpoBaHMe, KOHTPOJIb U HaA30p 33 AEATE/IbHOCTbIO HEeKPeAUTHbIX PpUHAHCOBbLIX
OpraHu3aunii B COOTBETCTBUM C deaepanbHbiMM 3aKoHamu (N. 9.1); peryanpoBaHue, KOHTPOb U Haa30p B cdhepe
OKasaHuA npodeccnoHanbHbIX yCayr Ha ¢uHaHCoBOM pbiHKe (M. 9.2); peryanpoBaHue, KOHTPOAb U HaA30p 3a
[eAaTeNbHOCTbIO ONEePaToOPOB Mo Npuemy naatexken (n. 9.3); KOHTPOIb U HaA30p 3a cObNOAEHMEM SMUTEHTAMMU
TpeboBaHMIN 3aKoHoAaTeNbcTBa Poccuiickon Pepepaumm 06 aKUMOHEPHbIX 06LLECTBAX U LEeHHbIX bymarax(n.
10.1); perynnpoBaHue, KOHTPOJIb U HaA30p B chepe KOPNOPaTUBHbLIX OTHOLLEHWNI B aKLIMOHEPHbIX 0buiecTBax(n.
10.2). Takum 06pa3om, KOHTPO/Ib BbICTYNaeT B KayecTBe AeATe/IbHOCTM MO MPOBepKe pelleHuid U AeicTBuit
NOAKOHTPO/IbHbIX UL, HA NPeAMET COOTBETCTBUS WX 3aKOHHOCTW, LENAM OCYLLECTBASIEMON AeATeNbHOCTH, a
Takxe cobnogeHus TpeboBaHMI 3aKOHOAATENbCTBA, a HaA30p, B CBOK oO4vepelp, 3TO AEeATENbHOCTb,
HanpaB/ieHHas Ha obecneyeHue cobnogeHns obbekTamn Hagzopa 06sa3aTesbHbIX TPEBOBAHNI U UCNONHEHUS
33aKOHOZATeNbCTBA, A TaKKe NpeaynperaeHNN 1 NPecevyeHn ux HapyLweHuin.

Ha ocHoBe BbILWEN3NOKEHHOIO, MOXHO caenaTb BbiBOZ, O TOM, YTO peryinpoBaHne OGaHKOBCKOWM
peatenbHoctu LleHTpanbHbiM 6aHKOM Poccuiickoit Pepepaumnm aBnaeTca NepBUYHbIM MO OTHOLLEHWUIO K Hag3opy
M KOHTPO/IO 33 KPEeAUTHbIMW OpraHM3auMsaMU, BblparkaloLLeecs B YCTAaHOB/IEHUWU Pa3/INYHbIX NPaBUa, HOPM,
CTaHAapTOB, PErNAMEHTUPYIOLNX UX AEeATENbHOCTb.

B pamkax ocyllecTBAeHUs AeATeNbHOCTM MO PeryaMpoBaHUio, Hag3opy W KoHTposto BaHKk Poccuun
yCTaHaB/AMBaeT 0bfA3aTesibHble ANA KPeauTHbIX OpraHM3aumii npasuaa nposegeHns 6aHKOBCKMX onepaumii,
obopmneHna OyxranTepcKoh W CTaTUCTUYECKOW OTYETHOCTW; YCTaHaBnMBaeT TpeboBaHMA K cuUcTemMam
ynpaB/iieHMUA PUCKaMM U KanuTaioM, BHYTPEHHEro KOHTPOS; yCTaHAaBAMBaET TpeboBaHMA K PYKOBOAUTENAM
KpeaWUTHOW opraHM3auuu, Cay»Kbbl BHYTPEHHEro ayauTta, CAy»Kbbl BHYTPEHHEro KOHTPOAA; yCcTaHaB/iMBaeT
obAsaTeNbHble HOPMAaTWUBbI, MPOBOAWUT WHCMNEKUMOHHYIO AeATeNbHOCTb, MNPUMEHAET Mepbl HaA30PHOro
pearMpoBaHusa. BbllwensnoxKeHHoe CBUAETENbCTBYET O TOM, YTO cucTema GaHKOBCKOrO Haa3opa sBAAETCS
CNOXHOM M MHOroacneKkTHon 06s1acTblo, BCNeACTBME Yero B HeM MOryT BO3HMKATb pPas/inyHble Npobaembl.
TakMmK, Hanpumep, ABNAIOTCSA:

® HM3Kan 3PPEKTUBHOCTb HAA30PHbLIX MEPOMPUATUA, YTO CBA3AHO C OrPaAHUYEHHbIMU pPecypcamu,
HeAO0CTaTOYHbIMM HaBblKAMM M KOMNETeHUMel nepcoHana, a Takke € HeadPeKTUBHOCTbIO MPOLEeCcCoB U
npoueayp, NPUMeHaeMbIX Npu Haa30pE;

® HeAOCTaTOYHasA MNPO3PAYHOCTb WM  OTKPbLITOCTb, MNPOSABAAIOWAACA B OrpaHMYEHHOM fJOCTyne K
nHopMauum o geaTenbHOCTU GaHKOB U HAA30PHbIX MEPONPUATUAX;

e MeA/ieHHOe pearMpoBaHME Ha HOBble PUCKM U TEXHONOTUM, CBA3aHHble C UMdbpoBU3aLMEN,
KnbepbesonacHocTblo M (GMHAHCOBLIMM WMHHOBALUMSAMMU, UYTO MPOABAAETCA B OTCTAlOLWEM HOPMAaTUBHOM
peryimpoBaHMM, OrpaHUYEHHOCTU PECYPCOB A5 MOHUTOPWMHIA M aHanM3a HOBbIX PUCKOB, a TaKkKe C
He[0CTaTOYHOCTM 3KCNepPTU3 B 061aCTU HOBbIX TEXHO/IOTUA.
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HecomHeHHO, Bce BbllWeyKasaHHble nNpobnembl HAxo4AT CBOE NOCTENEHHOe pa3spelleHue,
NOATBEPXKAEHNEM TOMY ABAAETCA €XeroAHblit otyeT baHKa Poccun, B KOTOpom OTparkatoTcad OCHOBHbIE
HaZA30pHble MepPonpUATUA, NPOBEAEHHbIE 33 KalEHAAPHbIV roA.

Tak, B 2024 rogy BaHK Poccum ycuMAMn KOHTPOAb 3a pUCKamu MHPOpPMaLMOHHON GesonacHoOCTU U
obecneynn cBoeBpeMEeHHbIM Nepexos KPynHenwmnx KpeauTHbIX OpraHM3anmii Ha oTe4ecTBEHHOE NPorpaMmmHoe
obecneyeHne [9]. ITO NO3BOAWMAO CHM3UTb aTakM OTKA3a B OOC/NYKMBAHUWM, aATaKM C UCMOJIb30BaHWEM
BPEeAOHOCHOro nporpammHoro obecneyeHua c bonee 1000 go 750, TemM cambiM COXPaHUTb HaLEKHOCTb
M KayecTBO BAHKOBCKUX M PUHAHCOBbLIX YCAYT.

Buyactm packpbitna uHPopmaumm, BTOM uuciae oOT4yeTHocTH, baHk Poccum coxpaHwmn noaxoabl
K PacKpbITUIO NyH6AMKYEMON OTYETHOCTU KPEeAMTHbIX OpraHM3aumii u BaHKOBCKMX FPyMnn Ha calTax KpeauTHbIX
OopraHusaunin n opmumanbHom cante baHka Poccmm B cokpalieHHom dopmaTte, 63 UyBCTBUTENbHON MHOPMALU
[10].

B 2024 roay B uenax KOHTpPona pucKkos baHk Poccnmn npoBoaun perynapHyto OLEHKY pa3/iMyHbIX BUAOB
aKTUBOB KPEAMUTHbIX OpraHM3aunii U HeKpeauTHbIX (GUHAHCOBbLIX oOpraHusauuii. [lNposeadeH aHaans 682
KPYNHENLWNX 3aEMLLMKOB M rPynn KOMMNaHWi. YToObl CHU3UTb KOAMYECTBO OnepaLumii No nepeBoay AeHEXHbIX
cpeacts 6e3 nobpoBonbHOrO cornacua KaveHTtoB, baHK Poccum npoBoamMn Hap3opHble  CoBelaHuA
C KPpeaMTHbIMM OpPraHM3auMAMK, HA KOTOpble MPUXOAMACA HaMboblMii 0bbeM TaKMX onepaumi, a TaKkKe
KpeaUTHbIMM OpraHU3aLMaAMM, KOTOpble OOCAYKMBAIOT MnosydaTenel MNOXMLEHHbIX [AEHEXHbIX CpeacTs
(aponnepos). Mo uToram NPoBEPOK B afpec KpeaMTHbIX OpraHnsaLmii, A0NYyCTUBLUUX HapylleHns TpeboBaHui
K obecneyeHuto  3awWmTbl  MHOOPMaLMM, HAMPaBAAAWUCE NpeAnucaHuA, coaepawme TpeboBaHWUsA
06 nx ycTpaHeHuun. Kpome Toro, bBaHkom Poccum ocyLLecTBAANCA KOHTPO/Ib YCTPAHEHWUA HAPYLWEHWUI, NO UTOram
KOTOPOTO KpeAMUTHbIM OPraHM3aLMAM HAaNPaBAAANCDL 3aKIHOYEHMA MO pe3yabTaTamM PACCMOTPEHUA MATEPUANOB,
NPeACcTaBNeHHbIX UMW AN1A NOATBEPKAEHNA YCTPAHEHNS HapyLweHni [11].

Takum 06pa3om, HECMOTps Ha  CylWecTBylOWMe BbI30Bbl M HEOBXOAMMOCTb  MOCTOAHHOIO
COBEpPLUEHCTBOBAHMA MEXaHM3MOB HaA30pa, AeATebHOCTb baHKa Poccun B obnactm peryanpoBaHus, Hagsopa
W KOHTpOAA siBnseTca dpyHAaMeHTaibHOM ana obecneveHuns ctabuabHocTn n 6e3onacHoCcTU GUHAHCOBOTO PbIHKA
Poccuiickoit Peaepaunu.
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YOK 343.3
Xanpynnuu N.D.,
acnupaHT 3 Kypca
®rAQY BO «CeBacTonobCKUI rocyAapCTBEHHbIN YHUBEPCUTETY,
r. Cesactonosnb

K BOMPOCY O KNACCUSUKALMUWN HANOTOBbIX NPECTYNIEHWUIA

AHHOTauuA

CTaTba MOCBAWEHA aHa/NM3y KnaccMbUKaUMM HaNoroBbiX MpecTynneHuid. Knaccubukauma Hanorosbix
NPecTynieHnin cnegyet LenM cuctemaTmsaumm M BHeceHUa 6onbllieit NpPaBOBOM oOnNpeaeseHHOCTU KaK B
OOKTPUHANBbHOM, TaK M NPaBOMPUMEHUTENIbHOM acneKkTax. HecmMoTpa Ha HEeMHOroYMC/NeHHOCTb COCTaBOB
HaANOrOBbIX NPECTYNAeHWI, NPeACcTaBAAETCA BO3MOMXKHbBIM NPOU3BECTU CETMEHTUPOBAHME B OTAE/IbHbIE TPynnbl
OeAHUA B 3aBMCUMOCTU OT gnbdepeHLUpPYIOLWUX NPaBOBbIX OCHOBAHMWIA: MO CyObeKTam AesHMsA, N0 COAEPKAHUIO,
no 06BbEKTY, pasmepy NPUUYMHEHHOTO yuiepba.

Kntouesble cnosa:
KnaccuduKauma, YKIOHEHWE OT yNiaTbl, HAIOTKU, HA/IOrOBOE NMPECTYrNJ/IeHMe, Ha/IOTOBbIN areHT, 0bLecTBeHHas
ONACHOCTb, CYObEKT NpecTyn/ieHns, 0O bEKT, KPYNHbI pasmep, NPaBoOBOe OCHOBAHMeE.

ObuLecTBEHHan OMACHOCTb HA/IOrOBbIX MPECTYMN/IEeHUM He BbI3blBa€T COMHEHWI. MpaBOHapyleHWsA B
HasoroBol chepe MMEIOT AABHIO UCTOPUIO, @ HAJIOrOBOE pPeryanpoBaHne 0bHapyKMBAETCA B CaMbIX PaHHMUX
WCTOYHWMKAX [PEBHEPYCCKOro npaBa. Hasorosble OTHOLWEHWA HOCAT KOMIJIEKCHbIM  Xapaktep W
pernameHTUpyoTCA HOPMaMu  Ha/loroBOro, agMMHUCTPATUBHOrO M YrosoBHOro npaea. Hanorosble
NPecTynneHna eKerogHo MOMOMHAOT CTaTUCTUKY, NpPeAcTaBaAsemyld MUHUCTEPCTBOM BHYTPEHHMX Aen
Poccuinckoit ®egepaumm n PepepanbHON HANOTOBOM CAYHKObI.

Heo6X0AMMO OTMETUTD, YTO HA/IOFOBbIE NPECTYN/IEHNA HE OFPaHMYMBAKOTCA eAUHCTBEHHbIM COCTaBOM, UTO
B CBOIO oyepeab 0bycnaBanBaeT NOTPEB6HOCTL B MPOBEAEHMM KnaccudrKaumm NpecTynaeHnii COOTBETCTBYIOLLEN
rpynnbl 3KOHOMMUYECKMX MPOTUBOMNPABHbIX AEAHUNA.

CneayeT NoAYepKHYTb, YTO HA/IOrOBblE NPECTYMNIEHNA He YA0CTOUAUCL aBTOHOMHOM rNaBbl B Yro/I0BHOM
KogeKkce Poccuiickoit ®eaepaunn (ganee — YK PP) 1 nomewteHbl B riasy 22 yKasaHHOMo KoanduuMpoBaHHOIoO
aKTa.
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B npouecce aHann3a cOCTaBOB MPECTYN/IeHUI, NPeayCMOTPEHHbIX Agucnosvumammu ctaten 198-199.4
YronosHoro Kogekca Poccuiickoit Pepepaummn (ganee — YK P®P) [1], cneayeT 0603HauYnTb 3HayeHue
andodepeHUNpYoLWNX NPU3HAKOB.

Knaccndumkauma HanorosbIx NPecTyniaeHui cneayeT Lueavm ynopagodyeHuns n BHeceHMA 60/bLlen NpaBoBow
onpeaeneHHOCTU KaK B AOKTPUHANBHOM, TaK U MPaBONPUMEHUTE/IbHOM acCMeKTax.

HecmoTps Ha HEMHOFOUYMCIEHHOCTb COCTaBOB HAaNOMOBbIX MPECTYMN/IEHWUI, UX BCEFO LWECTb, NpeacTaBaaeTca
BO3MOXHbIM MNPOM3BECTU CErMEHTMPOBaHWE B OTAEeNbHble T[pynnbl  AeAHWA B 3aBUCMMOCTM  OT
anddepeHLMpYIOLLNX NPaBOBbIX OCHOBAHUM.

B nepsyto ouyepeab, HaNOrosble MPeCTyniaeHUA caeayeT MoApasfenvTb No CyObeKkTam AeaHus,
coBeplleHHble (U3NYECKMMU ANLAMM, MNPEANPUHUMATENAMU U CMEUManbHbIM CYyObEKTOM - HaNoroBbiMU
areHTamu. YrosoBHOE 3aKOHOAATENIbCTBO OYEHb MOHATHBIM M 4YeTKMM o06pasom Ham npepcrasaseT
onbdepeHUMPOBaHHBIA NOAXO4 K MNPaBOHapyLIEHMAM, KOTOpble COBEPLUAOTCA pPa3HbIMM  KaTeropmamu
HasnoronnatenbwukoB. CocTaBbl, NpegycMaTpuBaloLWMe OTBETCTBEHHOCTb T[paX4aH npu  HamepeHHOM
CaMOYCTPAHEHMU OT WCMOSIHEHMA BO3JIOXKEHHbIX HA HUX (UHAHCOBO-AEHEXHbIX 06A3aTenpcTB nepes,
6roaketamu u GoHAaMM, 3aKpensieHbl B Hopmax cT. 198 1 199.3 YK P®. Te e, camble NpecTynaeHns, KoTopble
COBEPLIAOTCA B  CBA3M C HEWUCMOJNHEHWMEM HANOrOBbIX 00MA33ATENLCTB  LOPUAMYECKUMU  ULAMU U
WHOMBUAYANbHbIMU NpeanpuHMMaTenamu npeacrasneHsl B ctatbAx 199, 199.2 n 199.4 YK PO. Mpu stom
3aKoHoAaTe b NoAaraeT onpaBAaHHbIM Bblge/IeHNe NPECTYNIEHNIN, COBEPLLAEMbIX CMeunanbHbiM CyObEKTOM,
KOTOPbIM BbICTyNaeT Hanorosbiit areHT (ct. 199.1 YK P®). 3HayeHue nopobHOro noapasaeneHus
0bHapyKMBaeTcA U B PasHbIX KBAMOULMPYIOWMX MPU3HAKAX, M B OT/IMYAIOWMX CaAHKUMUAX, KOTopble AnA
CyOBbEKTOB NPeAnpPUHUMATENBCKOM AEATENIBHOCTU A0/XKHbI ObITb H0/1ee KeCTKUM.

CuctemaTm3auma HaNoroBbiX MNPEcTYNNeHUIA BKAKOYAeT pasgen, KoTopbli npegycmaTpuBaeT  MX
PaHXMPOBAHME MO COAEPKATE/IbHOMY KpUTEpPUIO. B 3aBMCMMOCTU OT COAEpPKaHMA HANoroBble NPecTynieHus
noApasfenatoTca Ha NPOTUBOMNPABHbIE AEAHWA, HAMPaBNEHHbIE HA YKIOHEHME OT YNIATbl HAJIOTOBbIX N UHbIX
nnaTerken, a TaKKe fOeAHMA, pe3y/sbTaTOM KOTOpbIX ABASETCA yTaMBaHWe ¢GUHAHCOBbLIX CPeacTB U MHOrO
MMyLLecTBa oT obpalleHunsa B3bICKaHMA MO HanoroBbiM o06s3aTenbcTBam. MccnepgoBaHMe 3MNUMPUYECKOTO
maTepuana cyaebHon aeatenbHOCTM NOKa3aa BOCTpebOBaHHOCTb COCTaBOB 060MX rpymnn Npu NPoTUBOAENCTBUM
He3aKOHHOW faeAaTenbHOCTU B chepe HanoroobnoxkeHus.

B 3aBMCMMOCTM OT BUAA AEHEKHOTO 0653aTeNbCTBa NAATENbLUMKA FPYNNMPOBKA NPECTyn/IeHMIA HaoroBoOwM
HanNpaB/AEHHOCTM AO/XKHA ObITb NPOU3BEAEHA HA NPECTYN/IEHNS, OOBEKTOM KOTOPbIX BbICTYNatoT, BO-NepBbIX,
Ha/IOroBble MOCTYMJ/IEHMA, BO-BTOPbIX, CTPAxOBble B3HOCLI, B-TPETbWX, B3HOCbI, NPEeAYyCMOTPEHHbIE CUCTEMOW
COLMaNbHOrO CTPaxoBaHUA B CBA3U ¢ GOpMUPOBAHMEM CTpaxoBoro ¢oHAa Ha CAyYal HeCcYacTHbIX C/ly4aeB Ha
npoun3BoACcTBe. YroN0BHO-NPaBOBasA KBa/JMPUKAUMA HANOroBbIX MNPEeCTyMnHbIX AeAHUI Npou3BOAUTCA MpuU
COBMECTHOM MCMO/b30BaHMM HOpm cTaTb 8 Hanorosoro Kopgekca Poccuiickolrt ®epepauumn [2], KoTopas
AedrHUUMpYeT paa NOHATUIN, 3 UMEHHO «Ha/or», «CTPaXxOBOWM B3HOC» U «cbop».

Ewe ogHMM  KNaccMOUKAUMOHHBIM  OCHOBaHMEM HeobXoAMMO NpU3HATb BeAUMYMHY  yuepba,
NPUYUHEHHOTO HAJI0rOBbIMM 06LLLECTBEHHO OMNACHbIMU AeAHUAMM. o JaHHOMY NAapamMeTpy BCe aHan3npyemble
NpPecTynAeHna A0MKHbI 6biTb 06beANHEHDBI B FPYNMbl AEAHWUNA, BAEKYLLMX KPYMHbIM YLLEP6, U AesHUI, NOBAEKLINX
0co0b60 KpynHbIN ywepb. BennunHa, Kotopas bepercs 3a OCHOBY Mpu onpeaesneHuMM AAHHOro MnapameTpa,
pas/iMyaeTcs B 3aBMCMMOCTM OT BWAA HA/JOrOBOTO NPECTYyr/ieHWsa M CyObeKTHOM rpynnbl (rpaxkK4aHuH,
IOPUAMYECKOE UL UAN UHONBUAYANbHBIN NpeanpuHMMaTens). Npu 3ToMm coBepLLeHWe aHaIoMMYHOTO AesHUA
B 0c060 KpynHOm pasmepe obpasyeT KBaAMPUUMPOBAHHBIMA COCTaB, a 3HA4YMT BfeyeT Hosiee CTporylo mepy
OTBETCTBEHHOCTMU.

A.C. Pybuosa, T.[l. YcTMHOBA B CBOEM MCC/ie40BAaHUN YIOIOBHO-NPAaBOBOM OTPAC/IEBOM HaNpaBAEHHOCTH,
TaK¥Xe OCTaHABAMBAIOTCA Ha AMCKYCCMOHHbIX ACMEKTaxX YCTaHOBAEHMA KPYNHOro n ocobo KpymnHoro pasmepa B
Ha/I0roBo NpaBonpuMeHUTebHOM aestenbHocTu [5, c. 137].
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HeobxoaMmo noavepKHyTb, YTO HaANOroBoe MpaBOHApyLleHWe, COBEpPLIEHHOE B pa3mepe He
[OTATMBAOLWENO A0 KPYNHOrO, AEKPUMMHANU3UPOBAHO M abCONOTHO CrpaBeAMBO He MOPOXKLAET COCTaBa
YroNoBHOro npecTtynieHus. Mofo6Hyo e BNOHE OFMYHYIO NMO3ULMI0 BO3MOXKHO 0OHAPYKUTb B Pa3bACHEHUAX
pyKoBoZsLLero xapakrepa BepxosHoro Cyaa Poccuiickon degepaunu [3].

JononHuTenbHbIM OCHOBAHWEM KnacCUdUKALMM HANOTOBbIX NPECTYNIEHWNN NOaraeM YNCAEHHbIN COCTaB
YYaCTHMKOB MPOTMBOMPABHOIO AEAHWIN, KOTOPbIM COPTUPYET HANOroBble MPECTYN/IeHUs Ha coBepllaemble
€OMHONMMYHO W rpynnoi auy. [MocnefHee ABNAETCA KBAaAMOUUMPYIOWMM MPU3HAKOM A4  COCTaBa,
YCTaHOBNEHHOro B cTaTbe 199 YK P®. BmecTe ¢ TeM OTCYTCTBME B MHbIX YrOJIOBHO-MPaBOBbIX HOPMaXx YKa3zaHUA
Ha [aHHbIA KBanMOULMPOBAHHbIA COCTaB MPUMEHUTENBHO K MHbIM BMAAM HANOrOBbIX MPECTYNAEHWUA, He
O3HAYaET, YTO OHW He MOFYT COBepLUATLCA ABYMA U Bonee anuamu. Bmecte matepuanbl cynebHOM NPaKTUKK
NO3BOJIUN YCTAHOBMUTb, YTO NMPUIOBOPbI MO YroN0BHLIM AenaM B NOAABAAOWEM HONbLUMHCTBE NPUHMMAOTCA B
OTHOLUEHMM OLHOTO OBBUHAEMOTO, @ HE FPynMbl AN,

Cnepyet 06paTUTb BHUMAHWE, YTO B HOPUANYECKOM NUTepaType 0BHapYKMBAOTCA HEMHOIOYUCAEHHbIE
Hay4Hble TPyAbl, NPeAMETOM KOTOPbIX BbICTYNM/IA CUCTEMATMKA UCC/IeAYEMOTrO BUAA YrONOBHbIX MPECTYNAEHUN.
N3bpaB B KayecTBe OODBEKTA CBOErO0 BHWMMAHMA BOMPOC O KAaccMdUKaALMM HANOrOBbIX MNPECTYNAEHWUN,
A.H. NaHKpaTbeB B bosnbliel cTeneHn GOKYCUPYETCA Ha acreKTe pasrpaHMyYeHnsa HasoroBbIX NPeCcTynaeHun u
WMHbIX BMAOB MPOTMBOMPABHbLIX AEAHUIN B 3KOHOMMYECKOW 06s1acTv, uUenecoobpasHOCTM BbIYJIEHEHUA B
camocToaTenbHbi noasug [4, c. 255-261]. B ob63opHoi ctaTbe U.M. Cepeabl, HECMOTPA Ha TO, YTO aBTOP
OCHOBaTe/IbHO NoAoLWeN K UCCNea0BaHUO NPUPOAbl HASIOTOBOrO MPECTYN/IEHMUA U ero CerMeHTaunn B Ymcne
NPOYMX AEAHWUN, YAENNA BHUMAHME OCHOBHbIM 31€MEHTaM YrOJIOBHOIrO COCTaBa, PacCMOTPEN AUCKYCCUOHHblE
npob6sembl KaTeropuanbHOro amnnapaTa, B TO e Bpemsa BOMPOC O TUMOAOTU3aLMM OCTAeTCA OTKPbITbIM WU
WUTHOpUpPYeTCcA ucciemosatesiem [6, c. 20-29].

MoaBoaa utor pedieKCMBHOMY aHaAW3y, NpeacTaBeHHOMY Bbilwe, He06X04MMO NOAYEPKHYTb 3HAYeHMe
rPynnMpPOBKM M GPaKLUOHMPOBAHMA HANOMOBbIX NPECTYNIEHUIA A4 NPeaoTBPALLEHUA NPABONPUMEHUTENBHbIX
OLWMOBOK NpU KBanndUKaLmMm AENCTBUN B COOTBETCTBMU C AMcnosmumamm ctaten 198-199.4 YK PD. Mpu aTom,
0bpaTMm BHMMaHME Ha TO, YTO peyb MAET MMEHHO O KnaccuduKaumm, a He O CMCTeMATM3AUMM HANOrOBbIX
npectynaeHuit. Monaraem, 4To cMCTEMATM3ALMA B MHOM BUAE, YEM MMEETCA B HacToALLEee BPEMSA B YrO/IOBHOM
3aKOHe, npeacTaBAaeTcs N3bbITOYHOMN.
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6. Cepena .M. YKnoHeHWe OT ynaaTbl Hanoros U c6opoB, HANOroBble MPECTyn/ieHUA, NPecTynieHua NpoTne
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THE ETHICS OF AGENTIC Al: WHEN YOUR DIGITAL ASSISTANT STARTS MAKING DECISIONS

Abstract

In 2026, we have transitioned from "Generative Al" (which creates content) to "Agentic Al" (which takes
action). This article explores the rise of Autonomous Business Ecosystems where Al agents don't just recommend
products but negotiate contracts, manage supply chains, and execute multi-step workflows with minimal human
oversight. We examine the critical 2026 challenge: The Accountability Gap. As Gartner predicts that 40% of
enterprise applications will embed Al agents by the end of this year, we investigate the emergence of
"Governance-by-Design" and the new role of the human as a Strategic Orchestrator. Today, the ethical success
of an Al agent is measured by its Traceability and its adherence to a "Digital Identity" framework.

Keywords:
agentic Al, Al agents, autonomous systems, Al ethics, governance-by-design, multi-agent orchestration,
human-in-the-loop, digital provenance, Al accountability, and model context protocol (MCP).

1. From "Copilot" to "Agent": The Autonomy Shift

In 2025, Al was a librarian; in 2026, Al is a Project Manager. The shift to Agentic Al means moving from
simple prompting to Goal-Oriented Responsibility.

e Outcome-Based Mandates: Instead of asking an Al to "write a report," a 2026 manager assigns an
outcome: "Resolve the supplier delay in the Baltic region while maintaining a 5% margin." The agent then
autonomously identifies the bottleneck, contacts alternative vendors, and drafts the new contracts.

e The "Digital Assembly Line": Companies now use the Model Context Protocol (MCP) to allow different
specialized agents—Planners, Executors, and Validators—to work together in a sequence, creating a "silicon-
based workforce."

2. The Accountability Gap: Who is Responsible?

As agents gain the power to "run code" and "sign documents," the ethical stakes have shifted from what
the Al says to what the Al does.

e The Fraud-Detection Incident: In early 2026, a major payments platform saw its self-optimizing agent
freeze X2 billion in legitimate sales because it "learned" a biased pattern from live data. This has triggered a
global demand for Verifiable Al.

e Humane-in-the-Loop (HITL) Evolution: We have moved away from "approving every task" (which is
impossible at scale) to Supervised Autonomy. Humans now define the "Guardrails" and "Risk Thresholds," while
Guardian Agents—Al designed specifically to monitor other Al—flag only the most significant ethical anomalies
for human review.

3. Privacy by Design: The ICO 2026 Report

On February 8, 2026, the UK Information Commissioner’s Office (ICO) released a landmark report on Data
Protection in Agentic Systems.
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e Concentrated Risk: Personal assistant agents often have access to your calendar, emails, and bank
credentials. The 2026 security standard requires these agents to operate in a Secure Sandbox, ensuring that
personal context doesn't "leak" into the broader model training data.

e The "Right to Contest": New regulations now mandate that if an agent makes a "legal or similarly
significant" decision (like denying a loan or a job application), the individual has a right to a Meaningful Human
Intervention.

Conclusion: Architecting Trust

The "Agentic Reality Check" of 2026 has taught us that autonomy without governance is a liability. As we
build this Silicon Workforce, our most valuable skill is no longer coding, but Orchestration—the ability to design
the logic, boundaries, and ethical frameworks within which these agents operate. In the Wisdom Economy, we
don't just use tools; we manage partners. The future belongs to those who can trust their agents to act, while
ensuring that the "Human Premium" (Article 40) remains the ultimate authority.

List of used literature:
Gartner (2025/2026). Predicts 2026: 40% of Enterprise Apps Will Embed Al Agents.
IBM Research (2026). The Evolving Ethics and Governance Landscape of Agentic Al.
UK ICO (Feb 2026). Tech Futures: Data Protection Implications of Agentic Al.
MachinelLearningMastery (2026). 7 Agentic Al Trends to Watch: From Microservices to Orchestration.
Hindustan Times (Feb 2026). Building Trust in Self-Governing Al: Lessons from India’s Tech Surge.
Deloitte (2026). Tech Trends 2026: The Agentic Reality Check.
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THE END OF GEOGRAPHY: VR OFFICES AND THE GLOBAL TALENT MESH

Abstract

As we navigate 2026, the physical location of a company’s headquarters has become a secondary detail.
This article explores the "End of Geography" brought about by High-Fidelity VR Offices and Spatial Computing.
We examine how the "Commute" has been replaced by "Logging In" to persistent, 3D collaborative environments
that simulate the social energy of a physical office without the carbon footprint. By leveraging Haptic Feedback
and Spatial Audio, global teams are achieving a level of "Presence" that traditional video calls could never
provide. Today, the success of a corporation is measured by its ability to orchestrate a Borderless Workforce
through the Global Talent Mesh.

Keywords:
vr offices, spatial computing, borderless workforce, remote work 2026, haptic feedback, spatial audio, digital
presence, virtual collaboration, global talent mesh, and sustainability.
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1. The Virtual Headquarters: Presence Without Proximity

In 2026, "going to work" means putting on a lightweight headset. The VR office is no longer a low-poly
novelty; it is a hyper-realistic Digital Twin of a productive environment.

e Spatial Audio & Natural Interaction: In a VR office, sound is directional. If a colleague whispers to your
left, you hear them on your left. This allows for "organic "hallway conversations" and spontaneous brainstorming
that were lost in the era of scheduled Zoom meetings.

e Persistent Workspaces: Unlike a video call that ends, a VR office is "persistent." Your notes stay on the
virtual whiteboard, and your 3D models remain on the central table, allowing team members in different time
zones to pick up exactly where you left off.

2. The Haptic Layer: Feeling the Collaboration

The breakthrough of 2026 is the integration of Tactile Feedback into the remote experience.

e Haptic Gloves & Wearables: Engineers and designers now use haptic peripherals to "feel" the resistance
of a virtual 3D prototype or the texture of a digital fabric. This has moved remote work from "administrative"
tasks to "high-precision" industrial and creative design.

¢ Non-Verbal Cues: Using eye-tracking and face-tracking sensors, VR avatars now mirror the subtle micro-
expressions of the user. This restores the Psychological Safety and trust that comes from reading a teammate's
body language during a difficult negotiation.

3. The Global Talent Mesh: Hiring Without Borders

The most profound impact of VR offices is the total decoupling of Talent from Terrain.

e Hyper-Localized Globalism: A startup in Ashgabat can now have its lead designer in Tokyo and its CFO in
Lagos, all "sitting" in the same virtual room. This creates a Talent Mesh where the best mind for the job is hired,
regardless of their local visa laws or commuting distance.

e Economic Equalization: As geography fades, high-skill workers in emerging markets (Article 45) can
compete for global salaries without leaving their home communities, preventing "Brain Drain" and stimulating
local economies through Digital Remittances.

4. Metrics of the Borderless Organization

In 2026, HR departments track a new set of Spatial KPlIs.

e Synchronicity Score: A measure of how effectively a team collaborates across time zones using persistent
virtual tools.

e Presence Latency: The technical and psychological delay in communication; low latency correlates
directly with higher team innovation.

e Carbon Offset per Headcount: The amount of CO2 saved by replacing international business travel and
daily commutes with VR immersion.

Conclusion: The World is the Office

The VR Office has finally fulfilled the promise of the internet: the death of distance. In 2026, we are no
longer bound by the city we live in, but by the ideas we contribute. By merging the Human Premium (Article 40)
with Spatial Technology, we have created a world where the "Office" is wherever you are. Geography is no longer
a barrier; it is simply a background. As we move forward, the most successful individuals will be those who can
navigate the Global Talent Mesh with the same ease they once navigated a physical hallway.

List of used literature:
Fortune Business Insights (2026). Virtual Reality Market Size, Growth, and Share: 2026-2034 Projection.
Crossover (2026). 3 Remote Work Trends Everyone's Getting Wrong: The Borderless Workforce.
Elite IT Team (2025). The Future of VR: Top Trends and Hyper-Realism for 2026.
Vena Solutions (2026). 53+ Remote Work Statistics: The True Cost of Flexibility.
StrongDM (2026). 11 Surprising Statistics on Remote Work: Loyalty and Environmental Impact.
Shayaike Hassan (2026). The Augmented and Virtual Reality Industry: An In-Depth 2026 Overview.
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THE 2026 FLUENCY STANDARD: B2 IS THE NEW MINIMUM

Abstract

As of February 2026, the global labor market has officially "raised the bar" for linguistic proficiency. This
article examines the critical shift in international standards, specifically the January 8, 2026, UK Mandate, which
raised the English requirement for skilled worker visas from B1 to B2. We explore why "basic fluency" is no longer
enough for the Global Talent Mesh (Article 52) and how learners are utilizing Multimodal Literacy and
Translanguaging to meet these heightened professional demands. Today, success in English is defined by
Pragmatic Competence—the ability to navigate uncertainty, read cultural subtext, and manage complex
negotiations in real-time.

Keywords:
CEFR B2 standard, pragmatic competence, multimodal literacy, translanguaging, skilled worker visas, global
employability, professional english, linguistic scaffolding, and workplace integration.

1. The B2 Mandate: Why "Intermediate" Isn't Enough

On January 8, 2026, a major regulatory shift occurred: the baseline for professional immigration and high-
level remote roles moved from B1 ("Independent User") to B2 ("Vantage" Proficiency).

e Understanding the Gap: While a B1 speaker can survive daily life, a B2 speaker can understand the main
ideas of complex technical discussions. This is the level required for active participation in the Wisdom Economy,
where employees must explain uncertainty and handle disagreement without scripts.

e The "Vantage" Edge: B2 proficiency allows for "spontaneous interaction with native speakers without
strain." In a world where VR Offices (Article 52) are standard, this lack of strain is essential for maintaining team
cohesion and "Psychological Safety."

2. Multimodal Literacy: Beyond Text and Speech

In 2026, "Learning English" means mastering multiple formats of meaning simultaneously.

e Layered Communication: Modern English lessons now blend reading strategies with listening across
various global accents and visual rhetoric. Learners are taught to script 90-second audio pitches and then adapt
them into concise, visual-heavy digital posts.

e Translanguaging as an Asset: The 2026 pedagogy encourages Translanguaging—allowing learners to use
their full linguistic repertoire (e.g., brainstorming in Turkmen and producing in English). This "Asset-Based"
approach builds deeper conceptual understanding and reduces the "Cognitive Load" of jumping between
languages.

3. The "Employment Signal": What HR Really Notices

Fluency has become the baseline; Pragmatic Competence is the differentiator. Employers now use Al-
enhanced analytics to look for specific "Signals" in a candidate's English:

e Register Flexibility: Can the speaker adjust their tone from a formal board report to an informal virtual
coffee chat?
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e Uncertainty Clarity: How well does the speaker explain what they don't know or where a project might
face risks?

¢ Active Participation: Does the speaker wait for a script, or do they jump in during high-speed, unscripted
group discussions?

Conclusion: The "Living Abroad" Experience at Home

The 2026 learner doesn't need to fly to London to gain "Living Abroad" experience. Through Active
Immersion in digital ecosystems and VR simulations, the path to B2 has become a structured, 8-to-16-week
journey of "Skill-over-Subject" training. We have moved from "learning about" English to "working through"
English. As the world becomes more integrated, those who master the B2 Vantage will find that geography is no
longer a barrier—only an opportunity.

List of used literature:
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THE PSYCHOLOGY OF FLUENCY: NEURO-ARCHITECTURE FOR LANGUAGE ACQUISITION

Abstract

In 2026, the breakthrough in English language learning is not found in a new grammar rule, but in the
Spatial Engineering of the Brain. This article investigates the intersection of Neuro-Architecture and Linguistic
Psychology, exploring how the physical and digital environments we inhabit can accelerate or inhibit fluency. We
examine the "Predictive Processing" model of the brain—where learning a language is treated as a structural
upgrade to executive function—and how Spatial Anchoring in Mixed Reality (MR) creates "Neural Scaffolding"
for long-term retention. Today, mastering English is no longer about rote study; it is about designing a Cognitive
Environment that fosters "Relaxed Fluency" and rapid mental retrieval.

Keywords:
neuro-architecture, cognitive scaffolding, predictive processing, spatial anchoring, executive function, language
acquisition, neural networks, environmental psychology, relaxed fluency, and mental retrieval.

1. The Brain as a "Predictive Architect"
Recent neuroimaging research in 2026 confirms that the brain learns language most effectively when it
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can predict the next outcome.

e The Mirror of Al: Just as Large Language Models (LLMs) operate on "next-word prediction," the human
brain uses a similar Predictive Processing mechanism. When we learn English in a predictable, high-context
environment (like a well-designed Neuro-Architectural space), our "Brain Score"—the accuracy of our neural
responses—skyrockets.

e Bi-directional Growth: Learning English doesn't just give you a new tool; it acts as a Cognitive Architect.
It physically restructures the neural networks responsible for self-regulation and executive control. The more
complex the language tasks, the stronger the brain’s "executive engine" becomes.

2. Spatial Anchoring: Using the Room as a Memory Bank

The field of Neuro-Architecture (Article 44) reveals that our physical surroundings significantly impact our
memory.

e Contextual Scaffolding: In 2026, language learners use Spatial Anchoring to "place" vocabulary in their
physical environment. By associating the word "colloborate" with a specific "Spark Zone" (Article 42) or
"precision" with a "Deep-Work Sanctuary," the brain uses spatial memory to retrieve words faster during high-
stress moments.

e The "Refuge" Effect: Learning occurs best in spaces designed with "Refuge"—small, acoustically
dampened pods. These environments lower Cortisol levels, allowing the brain to shift from "survival mode"
(where it struggles to speak) to "creative mode," leading to what psychologists call Relaxed Fluency.

3. The "Human-Al" Synergy in Language Retrieval

By 2026, the psychological barrier of "forgetting words" is being solved by Neural-Generative Frameworks.

e Semantic Similarity Mapping: Using Al-assisted neuroimaging tools, learners can see a "heat map" of
their own vocabulary. If the brain struggles to connect two similar concepts—like "strategy" and "tactic" —the Al
tutor provides Spatial Metaphors (Article 41) to help the brain distinguish and store them in different "neural
folders."

e Overcoming Interference: Advanced learning designs now minimize "Semantic Interference" —the
mental clutter that happens when you try to learn two similar words at once. By separating these words into
different physical or virtual "zones," the brain avoids confusion and strengthens retrieval.

4. Metrics of the Neuro-Fluent Learner

We no longer measure success by the number of words known, but by Neural Efficiency.

e Predictive Accuracy Score: How well a learner can anticipate and respond to linguistic cues in real-time
conversations.

e Cognitive Load Delta: The decrease in mental effort required to speak English after transitioning to a
neuro-optimized learning environment.

e Spatial Fluency Index: The ability to use environment-based cues to navigate complex professional
negotiations without "mental blocking."

Conclusion: Building the Bilingual Brain

The shift in 2026 is clear: We are not just learning a language; we are building a brain. Through the lens of
Neuro-Architecture, English is the "Source Code" that allows us to re-program our cognitive capabilities. By
designing spaces that mirror our neural needs and using technology to anchor our memories, we turn the world
into a living classroom. In the Wisdom Economy, the "Psychology of Fluency" is the ultimate competitive
advantage, allowing us to communicate not just with words, but with the full structural power of our minds.

List of used literature:

1. Frontiers in Psychology (2025). Language and Cognitive Function in Children: A Narrative Review of Neural
Evidence.

2. PNAS (2026). The Neural Architecture of Language: Integrative Modeling Converges on Predictive Processing.
3. Developing Child (Harvard University, 2025). Brain Architecture: An Ongoing Process.
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THE B2 THRESHOLD: WHY "GOOD ENGLISH" BECAME THE NEW GLOBAL BASELINE

Abstract

As of February 2026, the global standard for professional English has undergone a quiet but monumental
shift. This article examines the January 8, 2026, Regulatory Pivot, which saw major economies—Iled by the UK’s
Skilled Worker and Scale-up visa routes—officially raise the minimum English requirement from CEFR B1 to B2.
We explore the "Vantage" level as the new entry point for the Global Talent Mesh (Article 52), where basic
survival English is no longer sufficient for high-stakes, Al-augmented workplaces. By analyzing the rise of
Pragmatic Competence and Multimodal Literacy, we reveal why the 2026 professional must not only speak
English but "live" it across digital and physical realities.

Keywords:
CEFR B2 standard, visa regulations 2026, pragmatic competence, multimodal literacy, global talent mesh,
professional english, linguistic scaffolding, and workplace integration.

1. The January 8 Pivot: B2 as the Professional Floor

For years, B1 (Intermediate) was considered the "safe" level for international workers. However, on
January 8, 2026, new immigration rules for the UK’s primary work visas officially raised the bar to B2 (Upper-
Intermediate).

e The Complexity Gap: A B1 speaker can manage routine tasks, but a B2 speaker can understand the "main
ideas of complex text on both concrete and abstract topics." In an economy driven by Al-Driven Personalization
(Article 53), B2 is required to navigate the nuance, uncertainty, and non-scripted collaboration that automated
tools cannot yet handle.

e The "Vantage" Edge: B2 proficiency, often called the "Vantage" level, allows for spontaneous interaction
without strain for either party. This is critical in VR Offices (Article 52), where social presence depends on the
ability to react in real-time to subtle vocal cues and directional audio.

2. Multimodal Literacy: The 2026 Communication Stack

In the current landscape, "knowing English" is no longer just about text and speech. It is about Multimodal
Literacy—the ability to interpret and create meaning across mixed media.
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e Layered Expression: Learners are now trained to script a 90-second audio pitch, adapt it into a concise
blog post, and then present it in a virtual simulation.

e Translanguaging & Asset-Based Learning: 2026 pedagogy has moved away from "English-only" zones.
Instead, it uses Translanguaging, allowing learners to use their native tongue (e.g., Turkmen or Italian) for
brainstorming before producing the final output in English. This reduces "Cognitive Load" and ensures deeper
conceptual mastery.

3. Pragmatic Competence: What Employers Track

Fluency is now the baseline; Pragmatic Competence is the differentiator. In 2026, recruiters use Al-
analytics to measure "signals" that traditional tests often miss:

e Register Flexibility: Can the speaker shift from a formal technical report to an informal virtual coffee
chat?

e Uncertainty Clarity: The ability to clearly explain what is not known or where a project might face risks is
now a high-value linguistic skill.

e Active Participation: Employers look for "Risk-Taking"—the willingness to jump into a fast-moving,
unscripted group discussion rather than waiting for a turn to speak.

Conclusion: The Future is "Living" English

In 2026, we have moved from "learning about" English to "working through" English. The shift to B2
represents a world that is more connected, more complex, and more demanding of its human collaborators. For
the global professional, the B2 threshold is not a barrier; it is the gateway to a career without borders. By
embracing Multimodal Literacy and Pragmatic Competence, the 2026 learner becomes more than a speaker—
they become a vital node in the global economy.

List of used literature:
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THE 2026 FLUENCY SHIFT: FROM "STUDYING" TO "LIVING" ENGLISH

Abstract
In 2026, the paradigm of English language learning has undergone a radical transformation. We have
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moved past the era of static textbooks and rote memorization into the age of Hyper-Personalized Acquisition.
This article explores the rise of Al-Driven Mentorship, Mixed Reality (MR) Immersion, and the "Skill-over-Subject"
philosophy. By leveraging real-time feedback loops and Micro-Practice Routines, learners are now achieving
professional fluency in half the time previously required. Today, the success of a language journey is measured
not by test scores, but by Communicative Confidence and Cognitive Agility in authentic global environments.
Keywords:
english language learning (ELL), ai tutors, hyper-personalization, micro-practice, immersive learning, mixed
reality, fluency metrics, skill acquisition, neural scaffolding, and global communication.

1. The Digital Mentor: Al Beyond the Chatbot

In 2026, Al is no longer just a tool for correction; it is the Architect of the Learning Journey.

e Dynamic Neural Scaffolding: Advanced platforms now use "Vibe-Coding" (Article 42) to analyze a
learner’s specific struggles—be it the present perfect tense or workplace idioms—and instantly generate a
custom curriculum. This is Just-in-Time Learning, where the content adapts to your immediate needs (e.g.,
preparing you for an interview in 20 minutes).

e 24/7 Safe-Space Practice: Tools like OpenAl English Tutor and Speakly provide a judgment-free
environment. For many learners in 2026, the fear of "making a mistake" has been erased by practicing with Al
avatars that offer gentle, real-time physiological and phonetic feedback.

2. Micro-Practice: The Death of the "Hour-Long Lesson"

The most significant behavioral shift in 2026 is the adoption of Micro-Habit Integration.

e The 15-Minute Cycle: Research shows that four 15-minute "bursts" of active interaction are more
effective than a single four-hour weekend class. Learners utilize commute times and small breaks for Active
Training—speaking aloud to their devices rather than just clicking buttons.

e The "Second Brain" System: Learners now use digital systems to capture and organize new vocabulary
encountered in the wild (Article 43). Al then feeds these saved words back into the learner's daily conversations
to ensure Spaced Repetition and long-term retention.

3. Immersive Realities: Virtual "Erasmus" at Home

With the stabilization of 5G and lightweight AR glasses, Spatial Learning has become mainstream.

e Contextual Anchoring: Augmented Reality (AR) allows learners to label their physical world in real-time.
Looking at a coffee machine provides not just the word, but the common phrasal verbs associated with its use
("to brew," "to froth").

¢ VR Simulation Labs: Learners can "teleport" into a virtual London boardroom or a New York café. These
high-fidelity simulations provide Contextual Richness, helping the brain encode language faster because it is tied
to a "physical" memory and a specific emotional state (Article 44).

4. New Metrics: The Fluency Quotient (FQ)

In the Wisdom Economy, we have replaced the "Intermediate/Advanced" labels with more precise data.

e Response Latency: Measuring the time it takes for a learner to process a question and formulate a natural
response in English.

e Pragmatic Competence: Evaluating the ability to navigate complex social cues, such as tone, sarcasm,
and professional etiquette—skills now taught through Al-Led Roleplay.

e The Confidence Index: A biometric-backed score that tracks the learner's physiological stress levels
during speech, aiming for "Relaxed Fluency."

Conclusion: English as a Lifestyle

By 2026, we have finally accepted that English is a skill, not a subject. You do not "study" English; you train
for it, much like an athlete trains for a sport. The combination of Al-Personalization and Immersive Technology
has democratized high-quality education, making fluency accessible to anyone with a smartphone. As we move
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forward, the goal is no longer to sound like a "native speaker," but to become a Global Communicator—someone
who can bridge cultures and ideas with clarity and heart.
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THE RISE OF MICRO-CREDENTIALS: WHY "SKILL-FIRST" HIRING IS REPLACING THE DEGREE IN 2026

Abstract

As we move deeper into 2026, the four-year university degree is losing its monopoly as the primary signal
of workplace readiness. This article examines the shift toward a Skills-First Economy, where Micro-Credentials—
bite-sized, verified digital badges—are becoming the currency of the global job market. We analyze the
emergence of "Learning Velocity" as a key performance indicator and how Al-verified "Open Badges" are allowing
employers to fill specialized roles in days rather than months. Today, professional success is measured by your
Digital Competency Portfolio rather than the name of the institution on your diploma.

Keywords:
micro-credentials, skills-first hiring, digital badges, learning velocity, professional development, open badges,
ai-verified skills, workforce readiness, lifelong learning, and credential interoperability.

1. The Death of the Generalist Degree

In 2026, the pace of technological change (Article 53) has made traditional academic cycles too slow for
the market.

e The Half-Life of Skills: Technical skills now have a "half-life" of less than five years, with some Al-specific
competencies expiring in just 30 months. This has led to the rise of Just-in-Time Education, where workers
acquire highly specific skills right when they are needed.

e From Graduation to Readiness: Employers like Google, IBM, and hundreds of startups now prioritize
"Proof of Competency" over graduation dates. A micro-credential in "Prompt Engineering for Supply Chain" often
carries more weight for a specialized role than a general Business degree.
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2. The Digital Badge: Verified and Interoperable

The 2026 job market relies on Open Badges 3.0—secure, metadata-rich digital certificates that are globally
recognized.

e Interoperability Standards: Thanks to frameworks like 1EdTech, a badge earned in a niche bootcamp in
Berlin is instantly readable and verified by an HR system in Ashgabat. This creates a Seamless Talent Bridge across
borders.

o Al-Driven Skill Mapping: Recruiters now use "Skills Intelligence" platforms to scan these digital portfolios.
These Al agents don't just look for keywords; they analyze the projects, assessments, and real-world applications
embedded in the badge's metadata.

3. Learning Velocity: The New Competitive Edge

In the 2026 workforce, the most valuable trait isn't what you know, but how fast you can learn.

e Time-to-Competency: Companies are shifting their focus from "Completion Rates" to Learning Velocity—
the speed at which an employee can move from "zero knowledge" to "operational mastery" in a new software
or methodology.

e Stackable Pathways: Instead of taking a year off for a Master’s, professionals are "stacking" micro-
credentials. By 2026, five specialized badges from different providers can be combined into a "Micro-Mastery
Certificate" that carries equivalent professional status.

Conclusion: The Portfolio of the Future

By 2026, your resume is no longer a static PDF; it is a living, breathing Competency Portfolio. The transition
to Micro-Credentials has democratized the path to high-paying careers, allowing anyone with internet access
and a high Learning Velocity to compete on the global stage. As the "End of Geography" (Article 52) makes remote
work the norm, these digital signals of trust are the foundation upon which the future of work is built.
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USING ELEMENTS OF FAIRY TALE THERAPY AND HEALTH-SAVING
TECHNOLOGIES IN SPEECH THERAPY CLASSES

Abstract
The article describes the combination of fairy tales with technologies for preserving and stimulating
health. Examples of combining elements of fairy-tale therapy with technologies for preserving and stimulating
health at certain stages of speech therapy classes are given.
Keywords:
speech therapy, correctional work, fairy tale, health preservation technologies.

Currently, there is a steady increase in the number of children with speech disorders. Children with general
speech underdevelopment have impaired articulatory, fine and general motor skills, emotional and volitional
sphere, and lag in the development of higher mental processes. Often these children are somatically weakened.
Therefore, the speech therapist faces the most important task — to preserve and strengthen the health of
children. In this regard, the issue of introducing health-saving technologies into the practice of a speech therapist
becomes urgent.

The task of a speech therapist is to help children with various speech disorders develop communication
and speaking skills. A speech therapist works with children who have problems with pronunciation of sounds,
word formation, speech comprehension, or impaired grammatical structures.

One of the tasks of a speech therapist is to identify the underlying cause of speech impairment. To do this,
the speech therapist conducts a diagnostic examination, analyzes the peculiar features of the child's speech, his
auditory and articulatory activity, and also conducts testing and observation.

An important task of a speech therapist is to work with parents. The speech therapist regularly conducts
consultations, where he tells parents about the progress of correctional work and gives recommendations on
homework. Such cooperation helps parents to actively participate in the process of developing their child's
speech.

Health—saving technologies are innovative developments that contribute to the preservation and
improvement of human health. These technologies cover various areas of life, including medicine, sports,
nutrition, and the environment.

The use of these technologies can significantly increase the effectiveness of correctional work, diversify
the techniques and methods of speech therapy and promote the recovery of children.

Correctional technologies are an important tool in the educational process. They are aimed at helping
children with special educational needs achieve successful academic results. One of the main tasks of
correctional technologies is the individualization of education. This means approaching each child according to
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their specific characteristics and needs.

When using correctional technologies, a speech therapist can adapt educational materials and teaching
methods to the level and capabilities of each student.

One example of correctional technologies is the use of various visual assistants, such as tables, diagrams,
maps, and other visual materials. This allows children with visual or perceptual impairments to better understand
and memorize educational material. Another important component of correctional technologies is the use of
computer programs and interactive educational materials. Such tools help children develop skills and abilities in
an interactive and engaging way.

One of the important aspects of health-saving technologies in speech therapy classes is the proper use of
voice and breathing. A speech therapist helps children to recognize and control their breathing, learn how to
articulate sounds correctly, and form voice skills. This helps to improve breathing, voice development and
increase the intensity of repetitions.

Another element of health-saving technologies in speech therapy classes is the use of games and exercises
to correct posture. Proper posture allows the child to breathe freely and articulate sounds. A speech therapist
can use fun games aimed at developing posture, strengthening the muscles of the back and neck, in order to
improve the child's speech.

Fairy tale therapy is a method of psychological help based on the use of fairy tales and their symbolic
meaning. This method can also be effectively applied in speech therapy classes for children with speech
disorders. Fairy tales can be a powerful tool for developing speech, restoring articulatory skills, and improving a
child's overall mental state.

During speech therapy sessions, the speech therapist can use fairy tales with specific tasks for the child.
For example, these can be tasks for perceiving sounds, exercises for developing correct articulation, or
vocabulary development games.

Fairy-tale characters can also participate in games to practice the correct pronunciation of sounds. A child
can repeat sounds or words together with the hero of a fairy tale, thereby practicing correct articulation. Fairy
tales can also help develop a child's imagination and creativity. A speech therapist may suggest that a child come
up with a continuation of a fairy tale or create their own character. This will stimulate the child's speech and
imagination.

The main idea of fairy tale therapy is that a fairy tale is an amazing tool that can stimulate the development
of speech and language skills in children. After all, a fairy tale captivates, attracts attention, activates imagination
and creates a favorable environment for learning. Speech therapists use various techniques of fairy tale therapy
to help children overcome various speech difficulties. They can use fairy tales with repetitive phrases and sounds
to help children with dyslexia or speech delay. Fairy tales can also be used to develop vocabulary and grammar
skills.

Fairy tale therapy helps children feel more confident in communication, improve their articulation and
understanding of spoken text. It also promotes the development of creative thinking and imagination, which is
important for the development of speech therapy skills.

Thus, fairy tale therapy is an effective and interesting tool for working with children in speech therapy
practice. It allows us to achieve positive results in the development of speech and improvement of language skills
in children of different ages.

In speech therapy classes, it is important to use a variety of techniques and exercises that will help the
child develop speech and improve articulation. One of the most effective methods is fairy tale therapy. Exercises
with elements of fairy tale therapy help to create an atmosphere of play and fantasy, which makes the learning
process more interesting and effective. One of these exercises is "Come up with your own fairy tale." Ask the
child to come up with a story in which he will be the main character. Give him imaginary elements such as magical
objects, magical creatures, or fantastic locations. This will help to develop creative thinking and imagination, as
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well as allow the child to actively use speech.

Another exercise is "Description of characters from fairy tales." Ask the child to choose his favorite
character from a fairy tale and describe him. Let him tell you about his character, appearance, habits and
adventures. You can ask your child to draw this character or use pictures to visually support the description.

The third exercise is a "role-playing game". Ask the child if he wants to play the role of any character from
a fairy tale. It can be a king, a princess, a wizard, etc. Invite your child to come up with and play a small skit with
this character. At the same time, he will develop speech, actively use his imagination and conduct a dialogue.
Exercises with elements of fairy tale therapy in a speech therapy class create a favorable atmosphere for the
development of a child's speech and communication skills. They help to increase motivation and interest in
learning, as well as promote the development of creative thinking and imagination.

Physical training based on a fairy tale

Once upon a time, little gnomes lived in a remote forest. Every day they did hard work - they went to the
mines, dug gold and precious stones for the king. But today is special.

A magical fairy appeared in front of the dwarves and informed them that they should take a physical break
and stretch so as not to get sick. And she suggested using the fairy tale "The Three Little Pigs". The gnomes were
delighted and sat down in a circle to start.

The first gnome made movements as if he were building a house out of straw, like the first piglet. The
other dwarfs followed him, mimicking the movements of the second piglet, who was building a house out of
wood. And finally, all together, they depicted the movements of the third piglet, who was building a sturdy brick
house.

The fairy smiled and praised the gnomes for their activity. She disappeared, and the gnomes returned to
their work with vigor and energy. The gnomes were happy and healthy, thanks to this short physical pause. Let's
try to build houses like three little pigs.

The use of a fairy tale story has a positive effect on the child's personality. The combination of fairy tales
with technologies for preserving and stimulating health significantly increases the effectiveness of correctional
work. High-quality development, education and upbringing of children is impossible without attention to the
preservation and promotion of their health.

List of used literature
1. Bolsheva T.E. Learning from fairy tales. Saint-Petersburg. Detstvo Press, 2001.

2. The development of monologue speech in children aged 6-7: lessons from fairy tales / author—comp. AA.
Guskova. Volgograd: Uchitel Publ., 2010.
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OUATHOCTUYECKAA U MPOTHOCTUYECKAA 3HAYUMOCTb CUMNTOMOB
XPOHWYECKOIO PUHOCUHYCUTA Y AETEW

AHHOTauuA
XPOHMYECKMA PUHOCUHYCUT — AMarHo3, KOTOPbIA B OETCKOM BO3pacTe BbICTAaBAAETCA HAa OCHOBaHMU
cyb6beKTUBHbIX cumnTomoB. Llenb. OnpeaeneHve AMarHOCTUYECKOW 3HAYMMOCTU KJAMHUYECKUX CMMMTOMOB
XPOHWYECKOro PUHOCUHYcMTa y adeter. Metoa. AHanus ambynaTopHbix KapT 357 pgeteilt ¢ AMarHosom
XPOHMYECKMA CUMHYCUT. Pesynbtatbl. OnpegesieHa YyBCTBUTE/IbHOCTb WM CMEUUPUYHOCTb CYOBEKTUBHbIX
CMMMTOMOB. BbiBOAbI. KIMHMYECKUIA AMarHO3 XPOHMUYECKOTO PUHOCUHYCUTA Y AETEN BbICTABAAETCSA HAa OCHOBAHMM
CMMMNTOMOB, YyBCTBMTE/IbHOCTb KOTOPbIX COCTaBasaeT 62%, a cneundumyHocTb - 83%, YTO CBUAETENLCTBYET O
HeobXoAMMOCTM NOMCKA 0O BEKTUBHbBIX KPUTEPUEB ANATHOCTUKM.
Kntouesble cnosa:
PUHOCUHYCUT, XPOHUYECKUIA PUHOCUHYCUT, CUHYCUT Y AeTel, ANarHoCTUKA CUHYCUTA.

B Hawel cTpaHe XPOHMYECKUI PUHOCMHYCUT B OETCKOM BO3pacTe BcTpeyaetca y 1-4% naumeHTos [1,
€.456]. M3yunTb 4acToTy BCTPEYAEMOCTM [aHHOM HO30/10MMM TPYAHO, TaK KaK OOBEKTUBHbIM MPMU3HAKOM
XPOHWYECKOro BoOCManeHus camMsnctoit 060s104KM ABNAeTca ee pemogenupoBaHue [4, c¢.33]. Y peteit
anddepeHumManbHas AMArHOCTMKA NPOBOAMTCA C PAAOM 3a00NEBAHMNI, MMEIOLIUX CXOMNKYIO CUMMATOMATUKY,
0C06eHHO Ha POHE XPOHUYECKOrO afeHonamMTa C rnepTpodmelt roTouHon mmHaanuHsbl [9, ¢.98]. B HacTosAwee
BPEMS HeT 0ObEKTUBHbIX KPUTEPUEB ANArHOCTUKM XPOHUYECKOro pPUHOCUHYcuTa y aeteit [10, ¢.29]. [marHos
BbICTAB/IAETCA NO Ha/IMYMIO ABYX UK Boslee CUMNTOMOB, KOTOPble HOCAT CyObeKTUBHbIM XapakTep [3, c.31].

Uenbto uccnepoBaHWA CTano onpeaesieHUe AMAarHOCTUMECKOM 3HAUYMMOCTU KJAMHMYECKUX CUMMNTOMOB
XPOHMYECKOTO PUHOCUHYCUTA Y AEeTEN.

MaTepuanbl M MeTOAbl: MPOBeAEH ONpPOC poamTenei (3aKOHHbIX npeacTaBuTenelt) U  aHanus
ambynaTopHbIx KapT 357 aeTeit B Bo3pacTe oT 5 Ao 17 neT ¢ AMArHO30M XPOHUYECKUN CUHYCcUT. Kputepuii
BK/IIOMEHUA — AMArHo3 Obln yCTaHOBMEH He MeHee yem 3a 18 mecAueB A0 uccnenoBaHua. MNpu aHanuse
CUMMNTOMOB, Ha OCHOBaHMM KOTOPbIX Obl/1 BbICTABJEH AMArHO3, BbISBAAAN YAaCTOTYy BCTPEYAEMOCTU U CTeNeHb
BbIPAXEHHOCTU: «He OecrnoKouT», «nepuoamnyveckm B6ecrnoKouT» M «MNOCTOAHHO 6ecrnokouT». Mpu aHanuse
MeAMUMHCKON KapTbl pebeHKa oueHuBanu 3akatodeHne CKT-uccnepnoBaHWM MO HANMUMIO MPU3HAKOB,
noATBEPKAAOWMX XPOHMYECKOE BOCMA/ZIEHME OKOJIOHOCOBbIX MNasyX. AHA/NM3 KayecTBa XWM3HM pebeHKa
nposoannm no Sinonasal Outcome Test 22. WHbopmaumio O HanMuum KomopbuaHbix 3abosieBaHWUI
noaYepKMBaaM M3 BbIMUCOK M3 UCTOPUKM BONE3HM NpW NpealecTBYOWNX rocnuTanmsaumax. KoHTponbHyto
rpynny coctasuan 30 340p0OBbIX AETEN.

Pe3ynbtatbl. COrnacHo KAMHUYECKMM PEKOMEHAAUMAM ANAFHO3 XPOHUYECKOTO CUHYCUTA Yy AeTe MOXKET
6bITb YCTAHOBNEH HA OCHOBAHWW MPUCYTCTBUA Ha MPOTAXEHUU 6onee 12 Hefenb OCHOBHbIX CMMMTOMOB -
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33/I0’KEHHOCTU HOCa M BblAE/IeHUI U3 HOCa, a TaKKe AO0MOJAHUTE/IbHbIX CUMMNTOMOB: NMPUCYTCTBME Kalis U
NoKanbHOro 60/1€BOro cMMNTOMa B nNpoeKkuuu nasyxu [8, c. 74]. Mo pesynbTatam UCCieAoBaHMA HapylleHune
HOCOBOTFO AbIXaHUA — OCHOBHOM CMMNTOM 3ab0/1€BaHUSA - Ha NPOTAXKEHUN Tpex U bonee mecaues He Becnokoun
19% peteit. BoiaeneHus U3 Hoca UM NOCTHa3a/IbHbIN 3aTeK He BbiABAeHO Y 15% 60bHbIX. Kawwenb oTHOCKTCA K
AononHuTenbHbiM cumntomam XPC 1 BCTpevaeTca Yalle BCero y AeTen 3a cHeT CTeKaHMA 3KccyaaTa Nno 3ajHen
CTEHKE HOCOrNOoTKW. Kawenb Ha NpoTAXKeHMM Tpex u bonee mecAueB MOJIHOCTbIO OTCYTCTBOBA/ Yy MOJIOBUHbI
uccneayembix. Jliuuesaa 60nb — pegKut NpU3HaK y AeTel U yalle NPOoABAAETCS KaK YyBCTBO AaB/ieHMA B
npoeKkumn nasyxu [5, ¢.39]. ITOT cMMNTOM NOJIHOCTbIO OTCYTCTBOBAN Y 72% nauuneHToB (puc.1).
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PucyHoK 1 — KAnHMYecKne cuMnToMbl XpOHMYECKOTO PUHOCUHYCUTA B UCCIeAYyEeMOM rpynne u KOHTPoabHOW, %.

B cBA3X C NOAYYEHHbLIMW AaHHbIMKM, 6blN MPOBEAEH aHANAM3 YYyBCTBUTENbHOCTM WU CNeuUdUYHOCTU
CY6BEKTUBHBIX CUMNTOMOB 3ab60N1EBaHMA, KOTOPbIE ABAAIOTCA KPUTEPUAMM YCTAHOBAEHMS AMArHO3a, COrNacHo
COBPEMEHHbIM PErNaMeHTUPYIOWNM LOKYMEHTAM: KAMHUYECKME pekomeHdaunn M3 P®, EPOS, ap. (cm Taba. 1).

Tabnunua 1
YyBCTBUTENBHOCTb U CNEUUPUYHOCTb CYObEKTUBHbBIX CUMNTOMOB XPOHUYECKOTO PUHOCUHYCUTA Y AeTel
Cumntom YyBCTBUTENbHOCTb CneunduyHocTb
HapyLeHne HOCOBOro AbIXaHUA 81% 73,3%
BblAEeNeHnA U3 Hoca 85,2% 63,3%
nvuesasn 60.b (oaBneHue) 28% 96,7%
Kalwenb 51% 96,7%

JononHuTtenbHble nccnefoBaHMA, B TOM YMCAE CNUPasibHAA KOMMbOTEPHasA TOMOrpadma OKOIOHOCOBbIX
nasyx (CKT) y aeteit He aBnsetca obasaTenbHbiM meToAom [2, ¢.59], HO 6blna BbINOMIHEHA ANA YCTAHOB/EHUSA
AMarHosa. B KoHTponbHOM rpynne 3a0poBbix getel CKT He BbINONHAAW. B pe3ynbTaTe aHanusa 3akntodeHnin CKT
y 33% nauMeHToB NaTONOIMMYECKUX U3MEHEHWA OKOJIOHOCOBBLIX MAsyx He BbiABNEHO. KocBEHHblE CMMMTOMbI,
TaKMe KaK yTOJILLeHME CU3UCTON 060104KM onucaH ¥ 34% peten. Taknm obpasom y 67% feTelt He BbIABAEHO
[,0CTOBEPHbIX NPU3HAKOB XPOHUYECKOTO PUHOCUHYCHUTA.

AHanus KomopbunaHbix 3aboeBaHN B Uccneayemoit rpynne BblasuA, YTo y 25,8% feTeit ¢ XpOHUYECKUM
PUHOCMHYCUTOM MPUCYTCTBYHOT afeHOUAbl Pa3HOM cTeneHWU. ANNepruyeckMin puHUT B aHamHese umetoT 13%
nauMeHToB, a 6poHxXManbHyto acTmy - 10%. AHaNM3 KAYecTBa KM3HW NALMEHTOB C XPOHUYECKOM naTosormen
NPOBE/IM C NOMOLLbIO Bepcuu onpocHuKa SNOT 22, gonycKatowen NomoLLb poguTeneit npu otseTax. Mo sepcum
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poauTenein NnauMeHToB OKasanock, YTo 60% peteit cCMMNTOMbI NPaKTUYECKM He BecnokoaT. 30% obcnegyembix
OTMETWUAN, YTO CUMNTOMbI HECMOKOAT YMEPEHHO, U TOIbKO 10% AeTelt XpOHUYECKUI PUHOCUHYCUT 3HAYUTENbHO
CHUMKAET KayecTBO XKU3HMU.

Takum obpasom, y AeTer C KAMHUYECKMMU CUMMITOMaMM XPOHUYECKOTO PUHOCUHYCUTA Hambonblune
TpyAHOCTM npeacTasasetr guébdepeHuUManbHas AMArHOCTMKA C aNNepPruyeckMmM PUHUTOM U XPOHUYECKUM
afeHOMANTOM, TaK Kak pUHOpeA, 3a/10’KEHHOCTb HOCa, Kalle/ib MOTyT NPUCYTCTBOBaTb NMPW BCEX NEPEUYNCTEHHDbIX
3abonesaHunax [7, c.75]. B oTanMumne oT B3pocabiX, y Aeten aarke CKT-nccnenoBaHuMe He AaeT NOATBEPKAEHMA
AMarHo3a. boAbWMHCTBO MHCTPYMEHTOB OLEHKM KauyecTBa KM3HW He NOAXOAAT ANA AeTel U He A0KasblBatoT
TAXECTU TeyeHus 3abonesaHua [6, c.76]. Pe3ynbTaT 3HAOCKOMMM MONOCTM HOCA U HOCOTM/IOTKU sBAAETCA
CyOBbEKTMBHBIM MHEHMEM Bpaya.

BbisoAapbl:

1. [na ycTaHOBNEHUA AMArHO3a XPOHUYECKUIA PUHOCUHYCUT Y AeTEN MOXKHO UCM0Ab30BaTb HONBbLINHCTBO
[LMarHOCTUYECKUX CPeACTB, AOCTYMHbIX A1 B3POC/bIX.

2. KNMHWYeCKKniA AMarHo3 XpOHMYECKOTO PUHOCUHYCUTA Y AeTel BbICTaBAAETCA HA OCHOBAaHMM CUMMATOMOB,
YYBCTBUTE/IBHOCTb KOTOPbIX COCTaBAsaeT 62%, a cneunduyHoCTb - 83%, YTO CBMAETENLCTBYET O HEOHXOAMMOCTU
NMoucKa 06 bEKTUBHBIX KPUTEPUEB ANATHOCTUKM.

CNUCOK UCNob30BaHHOW UTepPaTypbl:

1. European Position Paper on Rhinosinusitis and Nasal Polyps 2020 / W. J. Fokkens [et al.] // Rhinology. — 2020.
—Vol. 58. — Suppl. S29. — P. 1-464.
2. AHanus opbUTanbHbIX U BHYTPEeYEepenHbIX OCNOXHEHUI CUHYCUTOB MO HEKOTOPbIM CTalMoHapam CeBepHOro
Kaskasa/ A.l'. Bosikos [1 ap.] // Poccuitckaa otopuHonapuHronorua. 2008. Ne 4 (35). C. 57-61.
3. Bosikos A.l., CrarHmnesa W.B. FonosHasa 6osb B 06sactu 6a € TOYKM 3peHUsA oTopuHonapuHronora //
Poccuinckasa puHonorms. 2007. Ne 4. C. 29-34.
4. Bonkos A.l., CtarHnesa W.B. OcTpbli U XPOHUYECKUIA GPOHTUT: COBPEMEHHbIN B3rnag Ha npobnemy //
BecTHMK oTopmnHonapuHronornun. 2012. Ne 6. C. 98-102.
5. Bonkos A.l', CtarHunesa U.B., EpoweHko A.HO. 3HaUMMOCTb IoKanbHOro 601eBOro cMMnTomMa nNpu GPoHTUTE
//BecTHuK oTopuHonapuHronormum. 2010. Ne 4, C. 38-40.
6. 3HayeHMe onpegeneHus LUTOKMHOBOrO Npoduaa Npu HasHaAYeHMUM NepPCOHMPUULMPOBAHHOINO JSleYeHUs
3a60/1eBaHMII  BEPXHUX ApblxaTesbHbix nyTeld. O630p nutepatypbl/Crarinesa W.B. u [ap.]//Poccuitckan
oTopuHonapuHronorus. 2017. Ne 3 (88). C. 110-118.
7. 3HayeHue noKasaTesei aHTUCTpenTonsnHa O Npu onpeaeseHMn NOoKasaHU K TOH3UANIKTOMUKN Y AeTeN
/H.B. Boiiko [u ap.]//BecTHuK oTopuHonapuHronorum. 2018. T. 83. Ne 4, C. 73-77.
8. OpbuTanbHble OCNOMHEHUA puHocuHycuTa y geten / H.B. bBoiiko H.B. wn [ap.]// BecTHuk
oTtopuHonapuHronorum. 2023. T. 88. Ne 2. C. 74-79.
9. OcobeHHOCTU U 3GPEKTUBHOCTb IHAOCKOMUYECKOW CUHYcoxupyprm y aetenn / 0. K. Pyceuxuin [u ap.] //
BecTHMK oTopnHonapuHronornun. 2020. T.85. Ne 1. C. 97-101.
10.CoaepskaHne NpoBOCNaUTENbHbIX LUTOKMHOB B C/HOHE AeTel C XPOHNYECKMM ToH3uAnuTom /H.B. Boiiko [u
Aap.] // BectHuk otopuHonapuHronormu. 2019. T. 84. Ne 3. C. 26-31.
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ADAPTIVE ARCHITECTURE: THE RISE OF "LIVING" INDUSTRIAL SPACES

Abstract

In 2026, architecture has moved beyond static structures to become Responsive Infrastructure. This article
explores the emergence of Adaptive Architecture, where buildings are no longer just shells but active participants
in the production process. We investigate the integration of Kinetic Facades, Modular Internal Topographies, and
Al-Driven Environmental Orchestration. By treating a workspace as a "fluid organism" that reconfigures itself
based on real-time human and machine needs, architects are solving the conflict between industrial scale and
human well-being. Today, the success of a building is measured by its Metabolic Efficiency and its ability to morph
alongside the evolving goals of a Solo-Corp or a Feedback Loop Venture.

Keywords:
adaptive architecture, kinetic facades, modular design, ai-orchestrated environments,
biophilic infrastructure, smart materials, industrial metabolism, fluid spaces,
circular construction, and human-centric design.

1. The End of the "Fixed" Floorplan

The rigid factories of the past are a liability in the high-pivot economy of 2026. Modern industrial
architecture is defined by Structural Agility.

e Modular Topographies: Internal walls, power grids, and ventilation systems are now mounted on track-
based or robotic systems. If a team shifts from heavy manufacturing to a rapid-prototyping "Quest" (Article 35),
the building reconfigures its layout overnight to optimize the new workflow.

e The "Plug-and-Play" Factory: Architecture has become a series of "Hard-Points." Specialized modules
(like the Silent Pods from Article 27) can be snapped into the building’s nervous system, allowing for instant
expansion or contraction of specialized zones.

2. Kinetic Envelopes: Buildings That Breathe

The exterior of the 2026 building—the "Envelope"—is now a high-tech sensory organ.

e Kinetic Facades: Utilizing shape-memory alloys, building exteriors now physically shift to manage thermal
loads and natural light. These facades act as a "Mechanical Skin," opening to capture breezes or closing to
insulate, reducing energy consumption by up to 40%.

e Biophilic Skin: We are seeing the rise of "Living Walls" that are integrated into the building’s HVAC
system. These biological filters scrub the air of industrial particulates while providing the visual "Nature
Connection" essential for maintaining a high Attention-to-Distraction Ratio.

3. The Al as the "Building Soul"

In the Wisdom Economy, the building itself is an Al-managed entity that monitors the "Cognitive State" of
its inhabitants.
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e Circadian Synchronicity: Al-driven lighting systems mirror the natural progression of the sun, adjusting
color temperature to manage cortisol and melatonin levels in workers. This ensures that the Deep-Work
Sanctuaries (Article 27) are always optimized for the human biological clock.

e Space-as-a-Service (SpaaS): Owners no longer just lease "square footage." They lease "Environmental
Outcomes." A startup might pay for a "High-Focus Environment" or a "Collaborative Spark Zone," and the
building’s Al ensures the acoustics, CO2 levels, and spatial density are perfectly calibrated for those specific
results.

4. Metrics of Architectural Performance

We no longer judge buildings solely by their "cost per square foot." We look at Operational Vitality.

e Spatial Reconfiguration Velocity: How quickly a building can transition from one industrial use-case to
another.

e The Metabolic Quotient: A measure of the building’s self-sufficiency—how much of its own energy,
water, and air it recycles versus what it draws from the city grid.

e Human Flourishing Score: A quantitative metric based on occupant heart-rate variability (HRV) and
cognitive output, determining if the architecture is actually supporting Neurodiversity (Article 36).

Conclusion: From Shelter to Symbiosis

Adaptive Architecture represents the final reconciliation between the built environment and the natural
world. In 2026, our buildings are no longer scars on the landscape; they are sophisticated, "living" partners in our
creative and industrial endeavors. By designing spaces that can learn, breathe, and move, we are creating a world
where architecture doesn't just house our work—it amplifies our humanity.

List of used literature:
Kolarevic, B. (2025). Architecture in the Digital Age: Design and Manufacturing.
ArchDaily (2026). The Top 10 Architectural Trends of 2026: Kineticism and Bio-Integration.
Delos (2025). The WELL Building Standard: Calibrating for Cognitive Performance.
Architectural Record (2026). Modular Industrialism: The New Face of the Global Factory.
MIT Senseable City Lab (2025). Living Architecture: Al-Managed Environments in the Post-Pandemic Era.
Foster + Partners (2026). Sustainability and Circularity in Industrial Design: A Seventh Generation Report.
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BIO-DIGITAL ARCHITECTURE: GROWING OUR FUTURE INFRASTRUCTURE

Abstract
As we move deeper into 2026, the distinction between "building" and "growing" has blurred. This article
explores Bio-Digital Architecture, a field that merges synthetic biology with robotic fabrication to create
structures that function like living organisms. We examine the transition from extracting materials to Cultivating

165


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #2-1/2026

Infrastructure, utilizing Mycelium Composites, Bioluminescent Facades, and Self-Healing Biocement. By
"programming" bacteria and fungi to form structural elements, architects are moving toward a Zero-Waste
Construction model that actively sequesters carbon. Today, the success of a project is no longer measured by its
static durability, but by its Biological Integration and its ability to repair itself through natural metabolic
processes.
Keywords:
bio-digital architecture, cultivated materials, mycelium construction, biocement, synthetic biology,
self-healing infrastructure, robotic fabrication, carbon sequestration, living
building materials (lbm), and bio-composites.

1. Cultivated Materials: The Lab is the New Quarry

In 2026, the construction site often resembles a greenhouse or a laboratory. Architects are increasingly
using "Living Building Materials" (LBMs) that grow into their final form.

e Mycelium Bricks: Fungal root networks (mycelium) are grown in molds filled with agricultural waste. In
just days, the fungi bind the waste into a lightweight, fire-resistant, and high-strength brick that is entirely
biodegradable at the end of its lifecycle.

¢ Bioluminescent Lighting: Instead of electrical grids, "Living Walls" infused with bioluminescent algae or
engineered bacteria provide soft, ambient glow. These facades act as natural carbon sinks, "feeding" on CO2 to
produce light.

¢ Self-mending Biocement: Specialized bacteria (such as Sporosarcina pasteurii) are embedded within
concrete. When a crack forms and water enters, the bacteria "wake up" and produce limestone to seal the gap,
potentially extending the lifespan of bridges and skyscrapers by centuries.

2. Robotic Bio-Fabrication: The Digital Gardener

The "Digital" in Bio-Digital refers to the precision with which these living systems are managed.

e Robotic 3D Printing with Living Inks: Large-scale robotic arms now 3D print "Bio-Inks"—mixtures of soil,
seeds, and binding fungi. As the robot completes a wall, the seeds sprout and the fungi harden, creating a
structural "Vertical Garden" that continues to grow and strengthen over time.

e Generative Growth Algorithms: Architects use Al to simulate how a "grown" building will react to local
wind, light, and humidity. The Al provides the "Growth Recipe," dictating exactly where to apply nutrients or
moisture to steer the biological development of the structure.

3. Regenerative Urbanism: The City as a Forest

Bio-Digital architecture allows cities to function as part of the local ecosystem rather than an intrusion
upon it.

e Metabolic Integration: Buildings are designed with "Circulatory Systems" that move water and nutrients
through living facades to cool the interior and filter urban pollutants.

e Carbon-Positive Footprints: Because grown materials (like wood, hempcrete, and mycelium) store
carbon naturally, a Bio-Digital building acts as a "Carbon Vault." In 2026, some urban centers have become net-
negative carbon zones thanks to their "Living Infrastructure."

4. Metrics of Biological Performance

Standard building codes are being rewritten to include Vitality Metrics.

e Self-Healing Rate: The speed and efficiency with which a structure can repair micro-cracks using internal
biological agents.

e Biomass Density: A measure of the living matter integrated into the building, correlating to its air-
purification and cooling capacity.

e LCA Bio-Score: A lifecycle assessment that calculates the net environmental gain of a building, from its
"seeding" phase to its eventual decomposition.
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Conclusion: The Symbiotic City

Bio-Digital Architecture represents the ultimate shift from "Mastery over Nature" to "Collaboration with
Nature." In 2026, we no longer see the city and the forest as opposites. By harnessing the exponential power of
biological growth and the precision of digital tools, we are building a future that is not just sustainable, but truly
alive. The architects of tomorrow are not just designers of shapes; they are the Gardeners of the Built
Environment, cultivating a world where every wall, roof, and pillar contributes to the health of the planet.

List of used literature:
ArchDaily (2025). Converging Architectural Trends: Circularity and Biomaterials.
MDPI Buildings (2026). The Future of Architecture: Bioresources and Biocomposites.
ETH ALIVE Initiative (2025). Engineering Living Materials: Sensing, Reacting, and Self-Repairing.
Van Hooijdonk (2026). Are Revolutionary Living Materials Shaping the Future of Construction?.
Wikipedia (2026). Living Building Materials (LBM): Definitions and Applications.
RIB Software (2026). Technology in Architecture: Key Trends and Tools for 2026.
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NEURO-ARCHITECTURE: ENGINEERING THE BUILT ENVIRONMENT FOR MENTAL WEALTH

Abstract
In the industrial landscape of 2026, the primary metric for a building’s performance is no longer its
structural integrity, but its Neurological Impact. This article investigates Neuro-Architecture, a discipline that
applies neuroscience to design spaces that actively promote cognitive function, emotional stability, and mental
health. We examine the use of fMRI-Informed Design, Circadian Light-Hacking, and Acoustic Sanctuary Mapping
to combat the "Cognitive Fragmentation" (Article 27) of the modern world. By treating the built environment as

a "Non-Pharmacological Intervention," architects are designing workspaces and homes that reduce cortisol,
boost dopamine, and support Neurodiversity (Article 36). Today, a building’s success is measured by the Neuro-

Wellness Index of its occupants.

Keywords:
neuro-architecture, cognitive performance, mental wealth, circadian rhythms, biophilic design, sensory
mapping, cortisol reduction, dopamine optimization, evidence-based design,
and human-centric infrastructure.
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1. The Brain-Space Interface

In 2026, we understand that space is not "neutral." Every ceiling height, wall color, and light frequency
triggers a specific neural response.

e The Prospect and Refuge Theory: Architecture now balances the human need for "Prospect” (open views
for strategic thinking) and "Refuge" (enclosed, safe spaces for deep focus). Neuro-architects use these biological
drivers to design offices that reduce social anxiety and increase creative output.

e Ceiling Height and Abstract Thought: Utilizing the "Cathedral Effect," 2026 workspaces feature high
ceilings in "Spark Zones" to encourage abstract, big-picture thinking, while lower, more intimate ceilings are used
in technical "Deep-Work Sanctuaries" to drive detail-oriented precision.

2. Light-Hacking and Circadian Resonance

As discussed in Article 42, the "Building Soul" (Al) manages the environment, but the core of this
management is Light Science.

e Dynamic Blue-Light Regulation: To prevent "Digital Burnout," buildings automatically filter blue light
frequencies during the afternoon, transitioning to warm, low-intensity amber tones. This mimics the natural solar
cycle, ensuring workers maintain a healthy sleep-wake cycle even in high-pressure industrial roles.

e Retinal Dopamine Triggers: Specific visual "focal points"—such as moving water features or slow-moving
kinetic sculptures—are placed in common areas to trigger "Soft Fascination." This state allows the prefrontal
cortex to rest, effectively "recharging" the worker's attention span.

3. Acoustic Sanctuaries and the "Sound of Focus"

In a hyper-connected world, "Silence" is a luxury, but "Optimized Sound" is a tool.

e Psychoacoustic Dampening: Instead of just blocking noise, neuro-architects use "Sound-Masking
Biomes." These systems use natural sounds (wind, distant rainfall) calibrated to frequencies that mask human
speech, which is the #1 disruptor of focus.

e Haptic Soundscapes: For workers with sensory processing differences, floor materials and furniture are
designed to absorb or resonate specific frequencies, providing a "Tactile Grounding" that helps maintain
emotional equilibrium in busy environments.

4. Metrics of Neuro-Wellness

We no longer guess if a space "feels good." We measure its effect on the brain.

e The Cortisol Delta: A measure of the reduction in stress hormones after an occupant spends two hours
in a designed environment compared to a standard "Open Office."

e Cognitive Throughput Increase: Tracking the improvement in memory retention and problem-solving
speed in neuro-optimized spaces.

e The Sensory Satisfaction Score: An inhabitant-reported metric, cross-referenced with wearable
biometrics, to ensure the space supports Neuro-Inclusive needs.

Conclusion: Architecture as Medicine

Neuro-Architecture represents the shift from "Shelter" to "Support." In 2026, the buildings we inhabit are
active participants in our mental health. By understanding the deep, biological link between our surroundings
and our synapses, we are creating a world where the built environment acts as a buffer against stress and a
catalyst for human potential. The architect of the Wisdom Economy is part-designer, part-neuroscientist, and
part-healer—crafting the physical foundations of a more resilient and mindful society.

List of used literature:

1. Academy of Neuroscience for Architecture (ANFA) (2025). Design for the Mind: 2026 Research Compendium.
2. The WELL Building Institute (2026). The Neuro-Wellness Standard: Integrating Mental Health into
Infrastructure.
3. Psychology Today (2026). Dopamine Algorithms: Why Architectural Trends Hijack Your Cognitive
Performance.
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BIM-TEXHOI0TUU: LUSPOBOI ®YHAAMEHT COBPEMEHHOIO CTPOUTE/IbCTBA

AHHOTauuA

B cTaTbe paccmaTpmBaeTca KoHUenuns MHGOPMaLUMOHHOTo MoAeNMpoBaHma 34aHui (BIM) Kak OCHOBHOrO
WMHCTPYMeHTa undpoBon TpaHChOpPMaLLIMM CTPOUTENBHOM OTPAc/IM. AHAN3UPYHOTCA NPenMyLLLECTBA Nepexosa oT
TPAANLUMOHHOIO 2D-NpPOEKTUPOBAHUA K KOMMAEKCHBIM MHOFOMEPHbIM MOZAENAM, OXBaTbIBAKOLWMM BeECb
U3HEHHbIN UMKN obbekTa. Ocoboe BHMMaHME yaensetrcs BOMPOCaM KOOpAMHAUMU MPOEKTHbIX PELIeHUN,
COKpALLLEHMIO KONIM3UIA N ONTUMM3ALLMM 3aTPAT Ha 3Tane BO3BEAEHUA M SKCNAyaTaLUN 343aHNN.

Kntouesble cnosa:
BIM-TexHonOrMK, MHPOPMALMOHHOE MOAENUPOBAHME, KU3HEHHDbIN UWKA 34aHNS, umdpoBan TpaHchopmaums,
ONTUMM3ALMA CTPOUTENLCTBA, MEKANCUMMNNMHAPHOE B3aMMOLENCTBME.

BHeapeHMe TeXHONOMMI MHGOPMAUMOHHOIO MmoaennposaHma 34aHui (Building Information Modeling —
BIM) 3HameHyeT coboii nepexon CTPOUTENbHOW WHAYCTPUM HA KauyeCTBEHHO HOBbIM YpPOBEHb YyMpaBieHUsA
MHbOpPMaumen. B oTanumne OT cMcTeM aBTOMaTM3MPOBAHHOTO NpoeKkTnpoBaHuaA (CAD), co3gatolwmx rpapudeckmne
npummTUBbl, BIM npeacTtasnset coboit MHTENNEKTYANIbHYIO LMGPOBYIO MOAEND, FAE KaXKAabli 31eMeHT 0bnagaeT
Habopom GU3NYECKUX XapaKTEPUCTUK U GYHKLUMOHANbHBIX AaHHbIX. OTO NO3BOAAET PacCMATPMBaTb 34aHMeE He
NPOCTO KaK Habop uepTeel, a KakK eauHyto 6a3y AaHHbIX, AOCTYN K KOTOPOW MMEIOT BCE YYACTHUKM
WHBECTULMOHHO-CTpoUTEIbHOrO npoLiecca [1].

LeHTpanbHbiM npeumywiectBOM BIM-TexHoNOrMiA ABNAETCA BO3MOMKHOCTb pPaHHEro obHapyXeHua
NPOCTPAHCTBEHHO-BPEMEHHbIX KOMM3MA. Ha 3Tane NpoOeKTMpPOBaHMA cUCTEMA MO3BOAAET aBTOMATUYECKMU
BbIABNATb MEpeceyYeHns MHXKEHEPHbIX KOMMYHWUKAUUIN C HECYLLMMMU KOHCTPYKUMAMM, YTO B TPAULLMOHHOM
NPOEKTUPOBAHMUM YacTO 0BHAPYKMBAETCA TO/IbKO Ha CTPOUTENIbHOWM NJowaake. YcTpaHeHUe Nogo6HbIX OWNMOOK
B BUPTYa/IbHOWM cpene NOo3BONAET COKPATUTb HENpeaBMAEHHbIE pacxoabl U n3bexkaTb CpbIBOB rpaduKoB paborT.
Kpome Toro, ucnonb3osaHue 4D (Bpemsa) n 5D (CTOMMOCTb) M3MEPEHUI B MOZENIN MO3BONSAET 3aKa3unKy U
reHnoApPAAYMKY OCYLLECTBAATb TOYHOE MNJaHMPOBAHWE MOCTAaBOK MATEPManoB U (GUHAHCOBLIX MOTOKOB, YTO
NoBbILLAEeT 06LLY0 NPO3pPayYHOCTb U 3 PEeKTUBHOCTb NpoekTa [2, c. 15].

OpHMM U3 KAlo4eBblX acnekToB BIM-TexHosnornii ABnAeTcA WX LEHHOCTb 3a npefenamu 3Tana
NPOEKTUPOBAHMA U CTPOUTENLCTBA. MHPOPMALMOHHAA MOoAeNb CTAHOBUTCA «LMPPOBLIM MNACMOPTOM» 34aHWMA,
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KOTOpbI NepefaeTcs YMpaBAsloWeld KOMMAHUM AN4A WUCNOMb30BaHMA Ha 3Tane 3kcnayataumm (Asset
Management). B moaenb MHTErpupytoTca AaHHble O NPOu3BoAMTENsX 060pYyAOBaHUA, CPOKAX rapaHTUMHOrO
0bcnyKMBaHMA, pernameHTax 3aMeHbl MHKEHEPHbIX Y3/10B U SHEPreTUYECKMX XapaKTePUCTUKax. ITO No3BoaAEeT
aBTOMaTM3MPOBATb NPOLECChl TEXHUYECKOro 06CNYKUBAHUA U MUHUMU3NPOBATb PUCKU aBapPUIMHBIX CUTyaLUUi,
TaK KaK CMCTEMA MOKET 3apaHee CUrHaIM3MPOBaATb O HEOOXOAMMOCTU NAAHOBOIO PEMOHTa Ha OCHOBE aHaM3a
peanbHOro U3HOca KOHCTpyKuuii [3].

NHTerpauymsa BIM ¢ gatumkamu UHTepHeTa Bewen (loT) co3aaet ocHOBY A5 GYHKLUMOHUPOBAHUS KYMHbIX
34aHui». B pexxMme peanbHOro BpeMeHW MOAENb MOMKET oTobparkaTb AaHHble 0 noTpebaeHUn pecypcos,
TemnepaTtype B NoMelleHunsx n pabote cuctem besonacHoctu. Takas beclioBHan nepegadya MHbopmaummn ot
NPOEKTUPOBLLMKA K 3KCMAyaTaHTy pellaeT npobaemy «noTepu AaHHbIX», KOTopas B TPAaAUUMOHHOM noaxoae
pocturaet 30% nNpu cMeHe y4aCTHUMKOB NpoeKTa. Taknum obpasom, BIM-TexHonormmn TpaHchopmmnpytoT 3aaHune ms
CTaTUYHOro 06bEeKTa B AMHAMUUYECKYIO CUCTEMY, YNpaBAeHUe KOTOpon basmpyeTcs Ha TOYHbIX aHAIUTUUYECKUX
[OaHHbIX, YTO B KOHEYHOM UTOTE YBEJIMUMBAET CPOK CNYKObl 06BEKTA M CHUMKAET 06OLLYHO CTOMMOCTb €ro BAageHus.

MexgucuunanHapHoe B3aumogeincteme u obnauHble cpeabl 06wmnx gaHHbix (CDE)

OaHMM 13 Hanbonee 3HaUMMBbIX GaKTOPOB, onpeaenstowmx ycnex sBHeapeHma BIM-TexHonorui, agnaercs
co3fgaHue egmMHom cpeapl 0bwmx gaHHbIX (Common Data Environment — CDE). B TpaAnLUMOHHOM CTPOUTENLCTBE
obmeH MHpopMaLMel Mexa4y aAPXUTEKTOPOM, KOHCTPYKTOPOM WM MHMKEHEPOM YacTO MNPOUCXOAUT 4Yepes
pa3po3HeHHble dalinbl, YTO BedeT K Ayb6AMPOBaHMIO M MOTepe aKTya/lbHOCTM AaHHbiX. BIM-TexHonorum
npegnaratoT nepexos K «obaayHomMy» COTPYAHMYECTBY, roe BCe YYaCTHWKM MPoeKkTa paboTaloT B eAnHOM
BbICOKOTEXHO/IOTMYHOM 3KOcUCcTEME. ITO MO3BOJIAET B PEXMME PeasibHOro BPEMEHW OTCNEXWMBATb Ntobble
M3MEHEHMA, BHOCUMble B MPOEKT. Hanpmumep, ecin KOHCTPYKTOP M3MEHAET MOJIOKEHNE HecCyLLel KOMOHHbI,
APXUTEKTOP U UHMKEHEP MO BEHTUAALMM MFHOBEHHO BUAAT 3TO M3MEHEHWEe B CBOWX pasgenax MoAenu, 4To
WCK/IIO4AeT BO3MOXKHOCTb BOSHUKHOBEHMSA OLUMOOK M3-3a MCMOJIb30BAHMA YCTAapPEBLLMX BEPCUIA YepTekein [4].

CNUCOK UCNOIb30BaHHOW NIUTEpPaTypbl:

1. Tananos, B. B. OcHosbl BIM: BBeageHMe B UHPOPMALMOHHOE MOAEINPOBaHMe 34aHmii: yuebHoe nocobue / B.
B. Tananos. — Capartos: MpodobpasosaHue, 2022. — 392 c.
2. Koponb, M.I. UNHPopmauMOHHOE MOoAennpoBaHMe Ha BCeX 3Tanax >KM3HEHHOro uuKna obbekta //
CTpouTenbHbIin BecTHUK. — 2023. — Ne 2 (45). — C. 12-20.
3. A6pamos, C. B. CTpaTternu sKkcnayatauumn 3gaHnini Ha ocHose MHGOPMaLMOHHbIX moaenen: moHorpadus / C.
B. AbpamoB. — M.: UsgatenbcTtBo ACB, 2023. — 215 c.
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TYPKMEHCKMI rocyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHbIN MHCTUTYT,
Awxabag, TYypKMEHMUCTaH.

AQANTUBHOE UCMO/Ib3OBAHUE 30AHWUIA: BTOPAA }XU3Hb APXUTEKTYPHOIO HACNEOMA

AHHOTauuA
B paHHOI cTaTbe uccneayetca KOHUEenuua aganTMBHOIMO MOBTOPHONO WCMO/Ib30BAaHMA 34aHMMA Kak
30 PEKTMBHOIrO METOoAa COXPAHEHMA apPXMTEKTYPHOro Hacneaus B YC/IOBUSIX COBPEMEHHOM ypbaHusauuwu.
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PaccmaTpmBaloTcA TEXHUYECKME, SKOHOMUYECKME U SKOJIOrMYECKME acheKTbl TPAaHCHOPMALIUN NCTOPUYECKUX U
NPOMbILINEHHbIX 06BEKTOB Mo, HOBble GYHKLIMOHANbHbIE HYX bl (OPUCHI, KyNbTYPHbIE LEHTPbI, 3Knabe). ABTOp
060CHOBbIBAET MPEUMYLLECTBO PEBUTA/IM3ALUN CTAPOM 3aCTPOMKM nepen, MOJIHbIM CHOCOM, aKUeHTupyA
BHMMaHMWE Ha COXPaHEHMUM KYAbTYPHON MAEHTUYHOCTM rOPOLOB M MPUHLUMNAX YCTOMYMBOTO PA3BUTUA.
Kntouesble cnosa:
a[anTMBHOE MCNO/Ib30BAHUE, aPXUTEKTYPHOE Hacneane, PeBUTANMN3ALLUA, PEKOHCTPYKLMA,
YCTOMUYMBAA apXMTEKTYpPa, COXPaHEHWe NaMATHUKOB, ypbaHUCTHMKaA.

MNpobnema COXpaHEHWs MCTOPUYECKON WAEHTUYHOCTM FOPOJOB B YC/NOBUAX CTPEMWUTENIBHOFO POCTa
MEranoamMcoB CTAaHOBUTCA OAHON M3 LLEHTPA/IbHbIX 33Za4 COBPEMEHHOM apXMTEKTYPbl. ALanTMBHOE NOBTOPHOE
ucnonb3oBaHue (adaptive reuse) npeacrasnser cobon npouecc M3MeHeHUA GYHKLMOHANBbHOIO HasHavyeHun
CYLLECTBYIOLLErO 34aHMA, KOTOPOE YTPaTWUJIO CBOK MepBOHaYanbHyt 3PPEKTMBHOCTb, NPU COXPAaHEHWUWN ero
APXMTEKTYPHON W MUCTOPUYECKOM UEHHOCTU. B oTanume oOT 06bIMHOM pecTaBpalMu, HaANpaBiEHHOM Ha
KOHCepBaLMo 06beKTa, aganTaumna npeanonaraeT rnyboKyto MHTErpaLLmMio COBPEMEHHbIX MHXKEHEPHbIX CUCTEM U
HOBbIX COLMANBHbBIX GYHKUMI B CTapyto 060/104KY, YTO NO3BOAAET NAMATHMKAM apXMTEKTYPbl OCTaBaTbCA YaCTbtO
aKTUBHOM ropoACKOM *Ku3Hu [1].

C TOYKM 3peHMA YCTOMUMBOTO pPaA3BUTMA, PEBUTANM3AUMA 34aHUN ABNAeTCs Oosee 3KONOTMYHbIM
nogxogoM, YemM HOBOe CTpouTenbcTBo. CHOC CTaporo O6bEKTA WM BO3BEAEHME HOBOIO COMPAMKEHbI C
KOJIOCCa/IbHbIMM 3aTpaTaMmn SHEPTNN N BbIBPOCAaMM YIAEKUCAOrO rasa, B TO BpeMA KaK COXPaHeHMe HecyLero
KapKaca 34aHusA MNO3BONSET C3KOHOMWUTb «BOMJIOWEHHYIO 3Heprnio» (embodied energy), 3aTpayeHHylo
[ecaTuneTns Hasag. dKoHoMmu4yeckana 3$PEeKTUBHOCTb aJaNTUBHOIO MCMO/Ib30BAHUA TaKKe NoaTBepKAaeTca
CHUXXEHMEeM 3aTpaT Ha MaTepuanbl U GyHOAMEHTHbIE PaboTbl. NPU 3TOM YHMKaNbHAA 3CTETUKA UCTOPUYECKMX
3[,aHMUI — BbICOKME MOTOJ/IKM, ayTEHTUYHAA KUPMUYHAA KNaZKa, MacCUBHbIE CTEHbI — CO34aEeT AOMNOJHUTENLHYO
KOMMEPYECKYIO U KYNbTYPHYIO NPUBIEKATENbHOCTb 06bEKTA, HEAOCTYNHYIO ANA TUMOBbLIX HOBOCTPOEK [2, ¢. 44].

TexHu4ecKue Bbi30Bbl U MHHOBALMOHHbIE MHXXEHepHble pelueHus

Mpouecc aganTauMm UCTOPUYECKOrO 34aHUA NOJL COBPEMEHHbLIE HyXAbl HEM3OEXKHO CTa/IKMBAETCs C
PAAOM TEXHUYECKMX CNOMHOCTEN, CBA3AHHbIX C M3HOCOM KOHCTPYKUWMI U HECOOTBETCTBMEM CTapbliX HOPM
NPOEKTUPOBAHMA COBPeMEHHbIM TpeboBaHMAM 6e3onacHocTU. OCHOBHAA 3afaya WMHXKXEHEePOB B MPOEKTax
aAanTUBHOMO MCMOJ/Ib30BaHMA 3aK/OYAETCA B YCUNEHUN HECYLMX 3/1eMeHTOB 6e3 HapyleHUa 3CTeTUYECKOM
LEeNoCTHOCTM ob6beKTa. YacTo 3TO JocTUraeTca NyTeM BHEAPEHWUS CKPbITbIX CTaJibHbIX KapKacoB wau
MCNONb30BaHUA JIETKUX KOMMNO3UTHbIX MaTepuanoB. Kpome TOro, WHTErpauua COBPEMEHHbIX CUCTEM
BEHTUNALUWN, KOHANLMOHUPOBAHUS U MOXKAPOTYLWEHUA B 34aHMA C TONCTbIMU KUPMUYHBIMU UAM KaMEHHbIMMU
cTeHamn TpebyeT BUPTYO3HOrO NOAXOAA K TPACCUMPOBKE MHXKEHEPHbIX CeTel, YTOObl COXPaHUTb OTKPbLITOCTb
MHTEPbEPOB N ayTEHTUYHbIE AeTann AeKkopa [3, c. 92].

CoOLMOKYNbTYpPHOE 3HAYEeHUEe U NCUXONornYeckuii KomgopT cpeabl

ApanTuBHOE MCNONb30BAHWE 30aHUN UTPAET KPUTUUECKYHO PO/b B NOAAEPHKAHUN KONNEKTUBHON NaMATH
*uTenen ropoaa. CHOC 3HaKOBbIX 0OBEKTOB SINLIAET FOPOACKYIO Cpesy KCAOUCTOCTU» U UCTOPUYECKON FNYyOUHbI,
npespalLan eé B 6e3n1MKoe NPOCTPaHCTBO. PeBUTaNM3MpPOBaHHbIE 06bEKTbI, HAMNPOTMUB, CTAHOBATCA LIEeHTPaMMu
NPUTAXKEHUA [NA TBOPYECKUX MHAOYCTPUA M Manoro busHeca, GopmMUPyA YHUKaNbHbIA COLMOKYIbTYPHbIN
KAnumart. McuMxonorM oTMeYaloT, YTo npebbiBaHWe B 34aHUAX C UCTOPMEN NOBbIWAET YpoBeHb KomdopTa U
COMPUYACTHOCTM K KYyNbType, YTO AeNlaeT Takne NpoCcTPaHCTBa BOCTPeOOBAHHLIMK A1 KOBOPKMHIOB, rafiepei 1
06pa3oBaTeNibHbIX KnactepoB. Takum o06pasom, cTapoe 3aaHMe obpeTaeT He MPOCTO HOBYK OyHKUMIO, a
CTQHOBMUTCA KaTa/IM3aTOPOM pPa3BUTMUA BCEro MpPUEraroLLero paoHa, MOBbIWAA €ro COLMafbHbIA CTaTyC U
TYPUCTUYECKYIO NpuBAeKaTenbHocTb [1, c. 115].

JKONOrMYecKuii UMNepaTmB: COXpaHeHUe pecypcoB 1 3HeproaPp¢PeKTMBHOCTb

CoBpemeHHas cTpaTerna agantaumm 34aHUIA HE OrPAHNYMBAETCA KOCMETUYECKMM PEMOHTOM, @ BK/HOYAET
B cebsa rnyboKylo 3HepreTUYecKyo moaepHusaumio. [pumMeHeHMe COBPEMEHHDbIX TenA0M30NALNOHHbBIX
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MaTepuanoB C BHYTPEHHEN CTOPOHbI CTEH, 3aMeHa OKOH Ha 3HeprocbeperatoLime CTEKNONAKETbI, UMUTUpPYIOLLE
MCTOpUYECKME nepenneTbl, U1 UCNONb30BaHME CUCTEM peKynepauuu Tensaa Mo3BOJAKT AOBECTU NOKasaTenu
aHeproadpPeKTUBHOCTM cTaporo GoHAA A0 YPOBHA COBPEMEHHbBIX «3€NEHbIX» 343aHUI. ITOT NOAX0A, NONHOCTbIO
CcoOTBEeTCTBYET rN06anbHbIM LENAM MO CHUXEHWUIO BbIBPOCOB MAapHMKOBBLIX A30B, TAaK KaK COXpaHeHue
cylLecTBytowero 6eToHa U KMpNuYa npeaoTepaLlaeT Bbibpoc ToHH CO,, KOTOpble HEN36eXKHO BO3HMKAM Obl NpU
NPOW13BOACTBE HOBbIX CTPOUTE/IbHBIX MATEPMANOB A1 aHAJI0TMYHOTO NO Naowaau obbekTa [2, c. 48].
CnMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. Muxaiinos, C.M. PeBMTanuM3aums NPOMbILIEHHOTO HAcnegus B CTPYKTYpe COBPEMEHHOro ropoja:
MoHorpadus / C.M. Muxaiinos. — M.: Apxutektypa-C, 2022. — 186 c.
2. Kucenesa, E.FO. JKoHOMMKa U ynpaBaeHMe NPOeKTaMM PEKOHCTPYKUMKN 34aHni // BeCTHUK apXUTEKTYpbl U
ypbaHuctukn. — 2023. — Ne 1 (58). — C. 40-52.
3. NMeTpos., B.A. NHXeHepHble METOAbl YCUNEHWUA KOHCTPYKLUMIA MPU PEHOBALMU NAMATHUKOB apXMTEKTYpPbI:
yyebHoe nocobue / B.A. MeTpos. — CI6.: NlaHb, 2024. — 220 c.
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YCTOMYMBAA APXUTEKTYPA: TAPMOHUA MEXAY MHHOBALIMAMMU U NPUPOLOM
SUSTAINABLE ARCHITECTURE: HARMONY BETWEEN INNOVATION AND NATURE

AHHOTauuA

B paHHOM cTaTbe uccnenyeTcs KOHUENUMA YCTOMYMBOM apXUTEKTYPbl KaK KatodeBoro ¢aktopa
COBPEMEHHOIO rpagoCcTpouTeNbCTBA. PaccmaTtpuBatoTca NPUHLMMbI NPOEKTUPOBaHMUSA 34aHNN,
MUHUMM3UPYIOWNX HeraTMBHOE BO3AENCTBME Ha OKpyKatwwylo cpegy. Ocoboe BHMMaHMe yaensercs
WHTErpaLMmM BO30OHOBIAEMbIX UCTOYHUKOB 3HEPIrMM, MCMOb30BaHUIO SKOJIOTMYECKM YUCTbIX MaTepuasnoB U
BHEAPEHNI0O MHHOBALMOHHBIX TEXHOIOTUI KYMHOFO AOMa» ANA ONTMMM3aLMK pecypcoB. ABTOpP aHanusupyet
CUMBMO3 apXMTEKTYPHbIX GOPM W MNPUPOAHBIX 3KOCUCTeM, O0BOCHOBbIBAaA HeobXooMMOCTb nepexoaa K
pereHepaTMBHOMY CTPOUTENbLCTBY.

Kniouesble cnosa:
YCTOMUMBAA apXMUTEKTYPA, «3€/1IeHOE» CTPOUTEIbCTBO, SIHEProahHEeKTUBHOCTb, IKONOMMYECKME MHHOBALLUN,
61ModPUNbHBIN AN3aiiH, BO30OHOBAAEMbIE PECYPCbI, IKONOTUYECKUIA Cnea,

B 3noxy rnobanbHbIX KAMMATUYECKMX M3MEHEHUI UM WUCTOLLEHWUA NPUPOAHBLIX PECYPCOB CTPOUTE/IbHAsA
WHZIYCTPUA CTA/IKUBAETCA C HEOBXOAMMOCTbIO PagyKaibHOM TpaHchopMaLmn. YCToumBas apxmuTeKTypa (sustainable
architecture) cerogHs BbICTyMNaeT He NPOCTO KaK 3CTETUYECKOE HAaNpPaBNeHNE, a Kak Hay4HO 06OCHOBaHHAsA CTpaTerns
NPOEKTUPOBaHWSA, HamnpaB/eHHAs Ha AOCTUMKEHME TapMOHUM MEXAOY aHTPOMOreHHon cpelon u Guochepoi.
OcHoBHasn Le/lb AaHHOTO NMOAX0AA 3aK/IHYaETCA B CO34aHNM O6BEKTOB, KOTOPbIE Ha NPOTAXKEHWUM BCErO KU3HEHHOTO
UMKNa — oT A06bluM CbipbA 40 CHOCA — OKa3blBalOT MUHMMA/IbHOE AaB/ieHUe Ha aKocucTemy [1].

OaHMM 13 GYHAAMEHTANIbHBIX MPUHLMIMOB YCTOMUYMBOMN apXUTEKTYPbI ABAAETCA 3HEepProspPpeKTUBHOCTb.
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CoBpeMeHHble MHHOBALMM NO3BOJIAIOT NPOEKTUPOBATb 34aHMA C «HYyNeBbiM noTpebneHnem sHeprum» (Zero
Energy Buildings). [JocTu:KeHMe TaKoro nokasaTensa CTaHOBUTCA BO3MOMKHbIM 33 CYET COYETaHMA MACCUBHbBIX U
aKTUBHbIX MeToA0B. K NaccMBHbIM MeToAamM OTHOCATCA NMpaBu/ibHAA OPMEHTAUMA 34aHUA MO CTOPOHaAM CBETa3,
MCNONb30BaHME BbICOKOIDDEKTUBHOM TENNOUIONALUN U CUCTEM ECTECTBEHHOW BEHTUNALMUN. AKTUBHbIE METOAbI
BK/IIOYAIOT UHTErpaumto GOoTO3TIEKTPUYECKUX NAaHENEN, reoTepMasibHbIX TEMNOBbIX HACOCOB M BETPOreHepaTopos
HEenocpeaCcTBEHHO B KOHCTPYKTUBHbIE 31eMeHTbl 34aHuns [2, c. 115]. Takum o6pa3om, apXMTEKTYPHbIN 0ObEKT
npeBpaLLaeTca B JIOKa/bHYIO 3/IEKTPOCTAaHUMIO, CMOCOBHYI0 He TONbKO obecneynBaTb CBOM NOTPEBHOCTU, HO U
0TAaBaTb U3/INLLKN SHEPTUU B FOPOACKYHO CETb.

Bbi6op cTPOUTENBHbBIX MaTeEPMANOB UIPAET KPUTUYECKYIO POJIb B CHUMKEHUWN YINEPOAHOTO C/ieda NpoeKTa.
MHHOBaUMK B 3TOM 061aCTN HaNpaB/ieHbl Ha UCNO/Ib30BaHMe BO30OHOBAAEMbIX AU NepepaboTaHHbIX Pecypcos.
B coBpemeHHOI NpaKTUKe BCE Yalie HaxoauT NPUMEHEHUE MepeKpecTHo-KneeHaa apesecuHa (CLT-naHenwm),
KOTOpasA ABMAETCA 3KOJIOMUYECKON anbTepHaATUBOM BETOHY M CTanM, a TaKKe maTepuanbl Ha OCHOBE MULENNS
rouboB 1 BTOPUYHO NepepaboTaHHOro nsacTMka. Mcnonb3oBaHME TaKUX MaTepuasioB MO3BONSET COKPaATUTb
nepBUYHbIE 3HEprosaTpaTbl HA MPOM3BOACTBO KOHCTPYKUmi Ao 40 % [3]. Kpome TOro, Ba’KHbIM acneKkTom
ABNAETCA KOHLEMUMA «340POBOrO 34aHMA», UCKOYAIOWAA MCMNO/Ib30BAaHNE TOKCMYHbLIX KEEB M NAKOB, YTO
HaNpPsAMYIO BAMAET Ha KayecTBO BO34yXa M CAaMOYYBCTBUE OAEN BHYTPU NOMELLLEHUIA.

BUOPUNBHBLIN AM3aliH U MHTErpaumsa XMBOW NPUPOAbI B CTPYKTYPY 34aHUA ABAAIOTCA elle OAHUM
BEKTOPOM Pa3BUTUA YCTONUYMBOW apXUTEKTYPbI. BepTUKabHbIE cafbl, 3e/1eHble KPOBAWN U BHYTPEHHWE aTPUYMbI
C ecTecTBeHHOM $GJIOpOI BbIMOHAIOT HE TOJIbKO AEKOPaTUBHYIO PYyHKUMIO. PacTuTenbHOCTb Ha pacagax 3a4aHui
CNYXKUT eCcTecTBEeHHbIM GUNLTPOM AN1A OYMCTKM BO34yXa, CHUMKAET ypoBEeHb LiymMa M NnomoraeT 60poTbcs C
3pPeKTOM «ropoACKOro OCTPOBA TEM/a», MOHUXKAA TEMMNEPATYPy OKPYKAIOLWEro BO3ayXa B NETHUN NEpUos Ha
3-5 rpagycoB [4]. 9TOT cMMBMO3 apXUTEKTYpbl U BUoNOrMM NO3BOISIET BOCCTaHaBAMBaTb buopasHoobpasme B
YCN0BUSX NIOTHOM rOPOACKON 3aCTPOIMKK, cO3a4aBadA KOMPOPTHYIO cpeay ANA }KU3HW.

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:

1. Benononbcknin, WN.C. DKONOrMYECKME OCHOBbI aAPXMTEKTYPHOrO MPOEKTUpoBaHua: moHorpadua / W.C.
benononbckuit. — M.: Ctponnsgar, 2021. — 256 c.
2. Bacunbes, A.MN. NHHOBauun B 3HeproaddeKkTMBHOM cTpouTenbeTee // MypHan MHKeHepHbIX UccieqoBaHUit.
— 2023. — Ne 3 (12). — C. 112-125.
3. Tpuropbes, [1.B. YcToituMsoe pa3suTre Meramnoancos: Auc. ... A-pa apxutekTtypsbl: 05.23.21 / A.B. Mpuropbes.
— CN6., 2022. — 340 c.
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YMHbIE TOPOA: APXUTEKTYPA LLUGPOBOIO BYAAYLLETO
SMART CITIES: ARCHITECTURE OF THE DIGITAL FUTURE

AHHOTauuA
B gaHHOM cTaTbe paccMaTpMBAETCA KOHLENUMA «YMHOIOo ropoa» Kak 3BOJIIOLMOHHOIO 3Tana passBuTuA
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YP6aHUCTUKM B YCNOBUAX YETBEPTON MPOMbILIEHHOM PEBONOLUN. AHANU3UPYIOTCA KAOYEBbIE KOMMNOHEHTHI
uMdpPOBOI apXUTEKTYpPbI, BKAOYAA MHTErpaLmio MHTepHeTta Beulen (loT), cuctem 6onblumnx aaHHbIX (Big Data) u
WMHTEeNNEeKTyaNbHbIX TPAaHCNOPTHbIX ceTel. ABTOpP yAenser BHMMaHWe BAUAHWUIO LMPPOBM3aALMM Ha KayecTBO
ropofCKoOn cpeabl M YyCTOMUMBOE ynpaBieHWe pecypcamu, O0OOCHOBbIBAs nNepexos, OT CTaTUYHbIX
rpafoCTPOUTE/IbHbIX MoAeNnen K ANHaAMUUYECKUM LMDPOBbIM 3KOCUCTEMAM.
Kntouesble cnosa:
YMHbI ropoa, umMdpoBan apxUTEKTypa, MHTePHeT Belwel (loT), MHTenneKkTyasbHble CUCTEMbI,
ypbaHucTUKa, umdposasa TpaHchopmaLms, yCTOMYNBOE pa3BUTHE.

CoBpemeHHas ypbaHMCTUKA nepexunBaeT rnyboKyo TpaHCcPopMaLMio, CBA3AHHYIO C HEeObXoAMMOCTbIO
3¢ dEKTMBHOTO ynpaB/ieHUs pacTywmmm meranoancamu. KoHuenuma «ymHoro ropoga» (Smart City)
npeacrasaseT cobon MHTerpaunio MHGOPMaLNOHHBIX U KOMMYHUKaLMOHHbIX TexHonoruit (MKT) B ropoackyto
MHOPACTPYKTYPY ANA YAYULLIEHMA KaYeCcTBa KU3HU rparkaaH v onTMMM3auum ropoAcKuX NpoLeccoB. ApXMTEKTypa
umMdpoBoro 6yayLLero — 3TO He TOJIbKO COBOKYMHOCTb GU3NYECKUX 34aHUIN, HO U HEBUAUMASA CETb AATYMKOB U
KOHTPO/INIEPOB, KOTOpPble CBA3bIBAIOT BOEAMHO TPAHCMNOPT, 3HEPreTUKy, BOAOCHAbXEeHMe U CcUcTeMmbl
6e30nacHOCTU B €ANHbIN KMBOW opraHmam [1].

OAHWUM U3 LEHTPaNbHbIX 3/1IEMEHTOB 3TON apPXUTEKTYPbI ABAAETCA UCNoNb30oBaHNe NHTepHeTa Bewlen (loT).
TbICAYM CEHCOPOB, YCTAHOBAEHHbIX Ha 34aHUAX, 0POraxX U B UHKEHEPHbIX CETAX, COBUPAIOT AaHHbIE B peXnme
peanbHOro BpemMeHW. ITWM AaHHble MO3BONAKT MHTENNEKTya/ibHbIM CUCTEMAM YMNpaB/ieHUs aBTOMATUYECKU
afanTupoBaTb FOPOACKYIO cpeay MOoJ TEeKyLiMe HyXAabl. Hanpumep, cUcTeEMbl KYMHOTO OCBELLEHUA» CHUMKAIOT
APKOCTb dOHapen Npu OTCYTCTBUU NIOAEN Ha YAULAX, @ UHTENNEKTyanbHble TpaHcnopTHble cuctembl (UTC)
nepepacnpezenstor NOTOKM MallMH 4/1a NpeaoTBpalleHmsa NPobok. BHegpeHWe Taknx TeXHONOMMiA No3BonseT
ropofam COKpalw,atb sHepronotpebnaeHne Ha 20-30 %, oAHOBPEMEHHO NOBbIWAsA ypoBeHb 06LecTBEHHOM
6e30nacHOCTUN U 3KOJIOrMYECKYHo CTabunbHoCTb [2, c. 88].

LUudpoBan apxuMTeKTypa TaKxKe MnoapasyMeBaeT aKTUBHOE MCMO/b30BaHME «UUGPOBBLIX ABOWHUKOBY
(Digital Twins) Ha 3Tane nnaHupoBaHua. Co3gaHWe TOYHOM BMPTYasbHOM KonmuM ropoga Mno3BosAeT
MOAENNpPOoBaThb Pas/iMiHble CLEHAPUU — OT BANSHUA HOBbIX 3aCTPOEK Ha MHCONALIMIO OKPY*KaloLWMX KBApTaioB
00 noBedeHusa WHOGPACTPYKTYpbl B C/lyyae 3KCTPEMasbHbIX MOroAHbIX YC/NOBUA. ITO AenaeT npouecc
rpafocTpouTeNnbCTBa 6oee NPo3payHbiM U Hay4YHO 06OCHOBAHHbIM, MUHUMMU3IUPYSA PUCKU MPOEKTHBIX OWNBOK
Ha paHHUX CTaausAX.

dyHOaMEHTaNbHBIM - OT/IMMMEM YMHOTO ropoda OT TPaAMUMOHHOIO fABAAETCA HanuuMe eguHomn
onepauyoHHON CUCTEMbBI UNU LLEHTPANIN30BaHHOM NAaTPOPMbl yNpaBieHUs gaHHbIMU. ApXUTeKTYpa umMdpoBoro
byayuiero onmpaeTtcs Ha obs1ayHble BbIMMCAEHUSA M aNiTOPUTMbl MAlLMHHOMO 0byyYeHus anAa aHanusa bonbwunx
OaHHbIX (Big Data), reHepupyembIX ropoAcKoli cpenoi. ITOT maccuB MHPOPMaLMK BKAOYaeT B ceba gaHHble O
nepemeLLeHMM Newexonos, NoTpeb1eHMM KOMMYHa/IbHbIX PECYPCOB U AaKe COCTOSIHUM aTMOocdepHOro Bosayxa.
AHanM3 TaKWUX NaTTepHOB MO3BO/AET FOPOACKMM BNACTAM He MPOCTO pearMpoBaTb Ha NPOMCLIECTBUSA, a
[,eNcTBoBaTb NPEeBEHTMBHO, NpeaCcKasbiBas BO3MOMXKHbIE aBapuM B MHKEHEPHbIX CETSAX UN NUKOBbIE Harpy3Ku Ha
couManbHy MHPPACTPYKTYPY.

NHTerpaumsa nogobHbix naaTdopm TpebyeT co34aHUSA BbICOKOCKOPOCTHbIX CETEN CBA3U HOBOFO MOKONEHNUS,
TaKUX Kak 5G, KoTopble 06ecneyumBaloT MMHUMA/IbHYHO 3a4E€PKKY NpU Nepesaye CUrHan0B MeXAay YCTPOMCTBaMM.
3TO KPUTMYECKM Ba*KHO ANA  GYHKUMOHMPOBAHUS aBTOHOMHOINO TPaHCMOPTa U CUCTEM 3SKCTPEHHOro
pearMpoBaHums.

B apxutekTtype umdpoBoro byayLlero Kaw4eBOe MECTO 3aHMMAaeT dHepreTUyeckas He3aBUCUMMOCTb M
onTMMM3aLma pacnpeaeneHua pecypcoB. WHTerpauma KoHuenuuu Smart Grid (MHTennekTyanbHbIX
3N1eKTpoCceTeN) B FOPOACKYIO TKaHb MO3BO/MSET CO34aTb ABYCTOPOHHION CBA3b MEXAY MNOCTaBLMKAMU U
notpebutenamm sHeprun. B oTanume oT TPAAMULMOHHBLIX CETeN, KYMHbIE» CeTM CNOCOOHbI aBTOMAaTUYECKM
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nepepacnpeaenatb HarpyskKy B nepuoabl NMUKOBOro noTpebneHus, UCNoNb3ys SHEPruto, HAKOMIEHHYIo B
AKKYMYAATOpPaxX 34aHWMNA MAM aneKTpomobuneit. ITO npeBpallaeT KaxK4oe apXMTEKTYPHOE COOpYKeHue B
AKTUBHbIN y3e1 SHepreTMYeckon CUCTEMbI, KOTOPbIM MOXKET KaK NoTpebnsaTb, Tak U reHepUpoBaTb SIHEPTUIO U3
BO306OHOBASEMbIX MCTOYHMKOB (CONHEYHble dhacasbl, MMKPOBETPOreHepaTopbl).
CnUCOK UCNONb30BaHHOW UTepPaTypbl:

1. KynpusaHoBcKui4, B.M. YMHble ropoZa Kak «MpakTUrmaTnka» npumeHeHus TexHonoruii // International Journal
of Open Information Technologies. — 2021. — T. 9, Ne 2. — C. 18-35.
2. Nlebepes, B.B. LUudposas TpaHchopmauus ropoackon cpedbl: moHorpadus / B.B. Jlebegaes. — M.:
M3pgatenbctso ACB, 2023. — 192 c.
3. Cokonos, N.A. MogennpoBaHue MHGOPMaLMNOHHbIX NPOLECCOB B MHTENNEKTYaIbHbIX TOPOACKUX CUCTEMAX:
yyebHoe nocobue / U.A. Cokonos. — CM6.: flaHb, 2024. — 210 c.
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MO/AY/IbHOE CTPOUTE/IbCTBO: UHAYCTPUANTUSALUNA U CKOPOCTb B APXUTEKTYPE

AHHOTauuA

B faHHOWM cTaTbe paccMaTpMBalOTCA MEPCNeKTUBbI M NPEeMMyLLecTBa MOAY/IbHOTO CTPOUTENbCTBA Kak
KNto4eBOro GpakTopa MHAYCTPUANM3ALUM COBPEMEHHON apXMUTEKTYPbl. AHANN3NPYETCA TEXHOIOTMYECKNI LKA
npousBoAcTBa nNpedabpnKoBaHHbIX MOAy/Nel B 3aBOACKMUX YCAOBUAX, UTO MO3BONAET CYLLECTBEHHO MOBbLICUTb
KaQueCcTBO KOHCTPYKLIMIN M COKPATUTb CPOKM BO3BeAeHUA 06beKToB. ABTOP yaenseT BHUMaHUE SKOHOMUYECKOM
3pPEeKTUBHOCTM MeToda, €ro 3KOMOMMYECKMM acnekTam W BO3MOMXHOCTU MPUMEHEHMA B  YCAOBUAX
BbICTPOPACTYLLUX FOPOLCKUX TEPPUTOPUIA.

Kntouesble cnosa:
MOAy/IbHOE CTPOUTENLCTBO, NpedabpuKkauma, MHAYCTPUANN3ALNA apPXUTEKTYPbI, BbICTPOBO3BOAMMbIE 34aHUS,
TMNM3aLUMA, 3KOJIOrMYecKkasa yCTOMYMBOCTb, 3aBOACKOE NPON3BOACTBO.

CoBpemMeHHana CTpouTeNbHaa WHAYCTPUA HaxoauTca B npouecce rnobanbHol TpaHcdhopmaumu,
HanpaB/eHHOM Ha MOBbIEHWE NPOU3BOAUTENBHOCTU U CHUMKEHUE BAUAHUA 4YenoBeyecKoro ¢akTopa Ha
KOHEeYHbI pe3ynbtaT. Moay/ibHOe CTPOUTENbCTBO NpeacTasnseT coboi meTod Bo3seAeHMA 34aHNI U3 TOTOBbIX
06bEMHbIX 6N0KOB (MOAYNEN), U3rOTOBNEHHbIX B 3aBOACKUX YC/NOBUSIX C BbICOKOM CTEMeHbio rOTOBHOCTU (80

95%). B oTAanumMe OT TPaANLMOHHONO MOHOAUTHOIO UAN KUPMUYHOIO CTPOUTENbCTBA, MOAY/IbHAA TeXHONormA
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nossosseT nepeHectn Ao 80% Bcex paboT C OTKPLITOM CTPOUTENIbHOWN MIOLLAAKM B KOHTPOIMPYEMYIHO 3aBOACKYHO
cpeay. 1o obecneymBaeT CTabuibHOE KaYecTBO COeANHEHMIA, BbICOKYH TOYHOCTb FTEOMETPUN U HE3ABUCUMOCTb
NPOW3BOACTBEHHOTO LMKAA OT MOrOAHbIX YCIOBUIA, YTO ABNAETCA KPUTUYECKM BaXKHbIM A8 COBNIOAEHMSA HKECTKUX
rpadmKkoB BBOAA 06bEKTOB B aKcnAyaTaumio [1, c. 34].

OCHOBHbIM ApaliBEPOM Pa3BUTUS MOLY/bHbIX TEXHONOIMN SABAAETCA CTPEM/IEHME K MaKCMMaslbHOM
WMHAYCTpMANM3aLUmMm CTpoUTeNbHOro npouecca. [pMMeHeHMe CTaHAapPTU3UPOBAHHbLIX Y3/10B W AeTanei
No3BOJISET UCMO/Ib30BATb METOAbl NOTOYHOIO NPON3BOACTBA, aHANOTMYHbIE aBTOMOBUNECTPOEHUNIO. ITO BEAET K
3HAYMTENIbHOMY COKPALLEHUIO BPEMEHM CTpouTenbCctBa — B cpegHem Ha 30-50% no cpaBHEHUIOD C
KNACCMYECKMMM MeTodaMu. B To Bpemsa KaK Ha CTPOUTENbHOW NAoWaZKe BeAyTcs paboTbl MO YCTPOMCTBY
dyHAaMeHTa, Ha 3aBoAe OAHOBPEMEHHO MPOUCXOAMUT U3TOTOBAEHUE XKUAbIX UAN ODUCHBIX MOZYNEN C YKe
CMOHTUPOBAHHbIMU UHXEHEPHbIMU CETAMM, BHYTPEHHEW OTAE/NKOM WU Jae BCTPOEHHOM mebenbto. Takum
06pa3som, MHBECTULMOHHbBIN UMK MPOEKTa COKPaLLaeTcsd, YTO MO3BONSET 3aKa3uMKkam ObiCTpee HauyuHaTb
3KCnyaTaumMio o6beKTa 1 BO3BpaLLaTh BOXKEHHbIE cpeacTsa [2, c. 78].

TexHoNOrMYecKuii LKA 1 NPeLM3MoOHHOCTb 3aBOACKOro NPoM3BOACTBa

Mepexoga, Ha Mopy/lbHOE CTPOUTENbCTBO TpebyeT BHeAPEHWA  BbICOKOTOYHbLIX  TEXHONOMM
NPOEKTUPOBaHUA, Takmx Kak BIM (Building Information Modeling). Ha 3aBoge wusrotosneHue moaynen
NPOUCXOAUT HA CNeuuannsmpoBaHHbIX KOHBEMEPHbIX JIMHUAX, rae cobnoaaroTca KeCTKMe AO0MNyCcKu —
OTK/IOHEHUS HEe MPEBbLIWAIOT HECKOJIbBKUX MUIIMMETPOB. ITO M03BOJIAET M3bexaTb TUMUYHBIX Npobnem
TPaAMLUMOHHOIO CTPOUTENLCTBA, TAaKMX KaK «MOCTMKWU X0/ioAa» WAM HEpPOBHOCTU cTeH. Kaxabli moaynb
npeacTaBAseT coboi COXKHYIO UHKEHEPHYIO CUCTEMY, B KOTOPYHO eLLe Ha 3Tane Npou3BOACTBa 3aK/1a4blBaloTcA
CUCTEMbI OTOMNEHUS, BEHTUAAUMM W INEKTPOCHabKeHus. Mcnosib3oBaHME COBPEMEHHbLIX KOMMO3UTHbIX
MaTepnanoB W NEerkuMx CTanbHbIX TOHKOCTEHHbIX KOHCTpyKumin (/ICTK) nossBonseT co3gaBaTb MOAYAW,
obnagatolLme BbICOKOW MPOYHOCTBIO NPU OTHOCUTE/IbHO HEBO/bLLIOM BECE, YTO YNPOLLAET UX TPAHCNOPTUPOBKY
M MOHTaXX Ha obbeKTe [3, c. 115].

dKonornyeckue acnekTbl U MMHUMU3aALUA CTPOUTE/NIbHBIX OTXO4,0B

OgHMM M3 Hambonee BECOMbIX aprymMeHTOB B MNOAb3y MOAY/NbHOrO CTPOUTENbCTBA ABMAETCA €ro
3KOJIOrMyeckan yCTom4mMBocTb. TpaguLMOHHbIE CTPOUTENbHbIE NOLWAAKN TEHEPUPYIOT OFPOMHOE KOJIMYECTBO
oTxofoB (8o 25-30% oT obuwero obbema maTepuanos), CBA3aHHbIX C 06Pe3KoN, NopyYel NpU XpaHeHUU uau
norogHbiMu dpakTtopamu. B ycnosusx 3aBoga pacxod MmaTepuanos ONTUMU3UPYETCSA C MOMOLLbIO MPOrPaMMHOro
obecneyeHuns, a U3NULIKM NepepabaTbiBatOTCA BHYTPM NPOM3BOACTBEHHOrO UMKAA. Kpome Toro, mogynbHble
34aHMA 061a4aloT BbICOKOW CTEMeHbid MOOWABHOCTU: UX MOMHO He TO/IbKO ObICTpo cobpaTb, HO U MNpwu
HeobXxoAMMOCTN pa3obpaTb M NepeBe3TU Ha HOBOE MECTO AN NOBTOPHOrO UCNONb30BaHMA. Takol noaxon,
NONHOCTbIO COOTBETCTBYET MPUHLMMAAM UMPKYAAPHOM 3SKOHOMUKM U MUHUMM3IUPYET aHTPOMoreHHoe
BO3JENCTBME HA OKpy:Katolyto cpeay [1, c. 156].

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:
1. HuKkonaes, C.B. UHAycTpHanbHOE AOMOCTPOEHME: OT NaHenen K 0b6beMHbIM Mmoayaam: moHorpadus / C.B.
Hukonaes. — M.: Ctpoinnsgar, 2022. — 210 c.
2. CemeHoB, A.[l. DKOHOMMKA W YynpaB/ieHWe B MOAY/NbHOM CTpouTenbctBe // BecTHMK rparKaaHCKMX
MHKeHepoB. — 2023. — Ne 3 (98). — C. 75-84.
3. Kapnos, M.C. MpedabpuKaunsa B CTPOUTENbCTBE: TEXHOIOTUN 1 MaTepunanbl: ydebHoe nocobue / M.C. Kapnos.
— ExkaTepuHbypr: Yp®dY, 2024. — 180 c.
© bswwumos A., Pegxxenrenbanes b., Awmpos M., 2026
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MOAYNbHOE CTPOUTE/NIbCTBO: MHAYCTPUANTUSALUA N CKOPOCTb B APXUTEKTYPE

AHHOTauuA
B faHHOM cTaTbe MUcciedyeTcs KOHUEenuuMa MOAY/IbHOrO CTPOWUTENIbCTBA Kak OAHOro M3 Haumbosee
NEepPCrNeKTUBHbIX HaNpaBAEHUN MHAOYCTPUANN3ALUUN  CTPOUTENIbHOM OTPacAu. AHaNM3MpYOTCA  MeToapl
NPOEeKTUPOBaHUA npedabpMKoBaAHHbLIX 0OBEMHbIX MOAYNEN, NO3BOJAIOWME COKPATUTb CPOKU BO3BEAEHMA
30aHM 6e3 noTepu 3KCMAyaTaLMOHHbIX XapakTepuctuk. Ocoboe BHMMaHWe yaensercs BOMpocam KayecTBa
3aBO/CKOMN COOPKN, CEMCMMUUYECKON YCTOMYMBOCTU MOAY/IbHbIX KOHCTPYKLUMIA U X PONU B peanmsaumm nporpamm
[OCTYMHOTO KWJIbA B YC/I0BMAX COBPEMEHHOM rOPOACKON cpesbl.
Kntouesble cnosa:
MOAy/IbHOE CTPOUTENLCTBO, NpedabpuKauma, MHAYCTPUANU3ALUNS, apPXMTEKTYPHAA TUNOAOTUS,
CeCMOCTOMKOCTb, CKOPOCTb BO3BEAEHMSA, YCTOMUYMBOE pPa3BUTHE.

TpaHcpopmauma CTPOUTENbHOM OTPaACAM B CTOPOHY MNOJIHOM WMHAYCTPMANM3auMM CerogHsa AMKTyeTcA
HeobX0AMMOCTbIO OMEepPaTMBHOMO PearMpoBaHMA Ha XUAULWHbIE U UHPPACTPYKTYPHbIe BbI30Bbl. MoaynbHoe
CTpouTenbCTBO, 6asmpylolweecs Ha CO34aHUN KpynHorabapuTHbIX 06beMHbIX B6/10KOB B 3aBOACKUX YC/NOBUSX,
npeacrasaset coboli Bbicwyo dopmy npedabpukaLmun. B oTanume oT TPaAULMOHHBIX CTPOUTENbHbIX METOA0B,
roe KayecTBo CUbHO 3aBUCUT OT KBanduKaumm pabounx Ha NaolagKe u KIMMaTUYeCKUX YCI0BUIA, 3aBOACKOE
W3roToBAEHWE MOAYNEN rapaHTUPYET TOYHOCTb FreOMETPUYECKMX NAapPaMeTPOB A0 HECKONbKUX MUIMMETPOB.
370 NO3BO/IAET pPaccCMaTpPMBaTb MOAY/b KaK 3aKOHUYEHHbIW MPOMbILWIEHHbIN NPOAYKT, BKAOYatowWwmi B cebs He
TO/IbKO HECYLLME KOHCTPYKLMK, HO U MHTETPUPOBAHHbIE UHMKEHEPHbIE CUCTEMbI, YNCTOBYIO OTAENKY U pacagHble
anemeHTsl [1, c. 45].

MpMMeHeHWEe MOAY/bHbIX TEXHONOMMI pPagMKanbHO MEHAeT JOFUCTMKY W MNoCAeAoBaTe/bHOCTb
CTPOUTENbHbIX MpoueccoB. MNMapannenbHoe BbiNosHeHWe paboT — ycTpolicTBO dyHAAMEHTa Ha MoWagKe U
M3roToB/IEHWE MOZY/el Ha 3aBo4e — NO3BO/IAET COKPATUTb 06NN MHBECTULLMOHHO-CTPOUTENbHbIN LIMKA HA 40-
60%. Ona TypKMEHUCTaHa, XapaKTepPU3YHOLLEroca BbICOKMMW TeMMNAaMM FpagoCTpPOUTENIbHOMO PAa3BUTUA, TaKan
CKOPOCTb AB/AETCA CTpAaTerMyeckMm npenmyLLecTBom. bosee Toro, BbICOKas CTeNeHb FOTOBHOCTU MoAyneM
MWHUMU3UPYET YPOBEHb CTPOUTENBHOTO WYMa W 3aMblJIEHHOCTU Ha MEeCTe 3aCTPOMKK, YTO KPUTUUYECKMN BasKHO
npv NpoeBeaeHnn paboT B YyCNOBMAX NAOTHOM ropoackon cpeapl. COBpeMeHHble CUCTEMbI KpenaeHmsa moaynei
obecneumBaloT HEOOXOAMMYIO KEeCTKOCTb M AMNATOMETPMUYECKYID YCTOMYMBOCTb, NpeBpallas 34aHue B
HaAEeKHYI0 MOHOJIMTHYIO CTPYKTYPY, CNOCOBHYIO BblAEPXKMBATb 3HAUMTEIbHbIE Harpysku [2, c. 112].

KOHCTPYKTMBHAA HafeXHOCTb M CEMCMMUYECKAA YCTOMUMBOCTb B MOAY/IbHbIX CUCTEMAX

OfHOM U3 BarKHEWLIMX TEXHUYECKUX XapPaKTEPUCTUK MOZY/NbLHOIO CTPOUTE/IbCTBA SIB/INETCA €ro BbICOKas
afanTUBHOCTb K CEMCMMYECKMM Harpyskam. bnarogapa TOmy, YTO KaxAblh MOAyNb MPOEKTUPYETCA Kak
HEe3aBMCMMan ecTKaa NPOCTPaHCTBEHHaA eAuHUUa, Npu UX o0bbeguMHeHMM B 06U CTPYKTYpPY 34aHuA
BO3HMKaeT 3pPEeKT MHOrOypOBHEBOrO KapKaca. ITO CO343EeT CUCTEMY C BbICOKOM CTeneHblo AeMndupoBaHms,
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KOoTOpasa cnocobHa 3pPeKTUBHO racuTb IHEPrU0 cemcMmuYeckmx KonebaHnn. CoeanHUTENbHbIE Y3/ibl MeXAay
MOAYNAMMU MPOEKTUPYIOTCA Takum obpas3om, 4Tobbl obecneuymBaTb HeobxoAMMylO MNOAATAMBOCTL MNpPU
3KCTpeMasibHbIX Harpyskax, npeaoTspallas aBMHoobpasHoe obpyweHune. Ons TypKMeHUCTaHa, 3HaYnTeIbHan
YacTb TEPPUTOPUM KOTOPOro OTHOCUTCS K 30HaM MOBbILWEHHON CEMCMUYECKON aKTUBHOCTU, BHEAPEHNE TaKUX
CMCTEM MO3BOJIAET He TO/IbKO MOBbICUTb 6E30MaCHOCTb KUaoro GoHAA, HO M rapaHTUPOBATb A0/ITOBEYHOCTb
3[,@aHU1I B CNOXKHbIX reoNornmyeckux ycnosmsax [3, c. 88].

9HeproadppeKTUBHOCTb U IKONOrMYecKan YCTOMUMBOCTb 3aBOACKUX KOHCTPYKLMIA

3aBoacKkaa cpepa nossosdeT  obecneuntb  BecnpeueneHTHbI  KOHTPOAb  Hagh  KAYecTBOM
TenJ0M30MALMOHHOIO KOHTYpa 34aHuA. Mcnonb3oBaHME MHOTOCNOMHbLIX CIHABUY-NMAHENENA U COBPEMEHHbIX
yTenamtenem C BbICOKMMM MOKa3aTeaMU TEPMMUUYECKOTO COMPOTUBAEHUA BHYTPU MOAY/EM WCKAOYaeT
obpas3oBaHMe «MOCTMKOB X0/I04a», 4YTO SABASETCA 4acTon npobaemoin TPaAMUMOHHOIO MOHOJIUTHOTO
CTpouTenbCTBa. ITO HaNpAMyl BeAeT K CHUXKEHWIO 3aTpaT Ha OToNjaeHWe B 3MMHUK nepuog, W
KOHAVLMOHNPOBAHME B YC/IOBUAX KapKoro sieTa. C 3KONOrMUYecKol TOUYKM 3peHns, MOAYbHOE CTPOUTENbCTBO
MMUHUMMU3INPYET KOJIMYECTBO OTXOAO0B Ha cTpolnolwaake Ha 70—80%, Tak KaK pacKpoi maTepuasioB Ha 3aBoje
ONTUMMU3NPOBAH C MOMOLLbIO UMPPOBLIX anropuTMoB. TakMm 06pasom, WHAYCTPUANU3aALMA apPXUTEKTYpbI
CTaHOBUTCA KOYEBbIM MHCTPYMEHTOM B peanun3aumnmn ctpateruii «3e1eHoro» CTPOUTENbCTBA U PaLMOHAIbHOIO
npupoaonosib3oBanHua [1, c. 192].

CNUCOK UCNO/Ib30BaHHOW IUTEPaTypbl:
1. HuKkonaes, C.B. Cuctembl MOAY/IbHOTO JJOMOCTPOEHMSA: TEXHOIOTMM 1 NepcnexkTmsbl: yuebHoe nocobue / C. B.
Hukonaes. — M.: Ctponnsgar, 2022. — 215¢c.
2. Bacunbes, U.A. UHaycTpUanbHble MeToAbl BO3BedeHUs BbICTPOBO3BOAUMBIX 34aHni // CTpouTenbctso u
apxuTeKkTypa. — 2023. — Ne 4 (62). — C. 110-122.
3. Netpos, A. K. CeIiCMOCTOMKOCTb MOAY/IbHbIX U NpedabpuKoBaHHbIX 34aHKIA: MoHorpadua / A. K. MNeTpos. —
CN6.: BXB-MNeTtepbypr, 2024. — 176 c.

© Bawwumos A., Pegxkenrenbanes b., Atabaes T., 2026

YAK 72.01:159.9
Epkaesa A.
MNpenogasatensb
Oxxymamypaaosa O.
CrypeHT
TYpPKMEHCKMI rocy4apCTBEHHbIN APXUTEKTYPHO-CTPOUTENbHBIN UHCTUTYT,
Auwxabag, TYypKMeHUCTaH.

BMO®UNbHBIN AN3AWH: MCUXONI0TUA U SKONOTUA XKUBOTO NPOCTPAHCTBA

AHHOTauuA
B cratbe wuccneayetcA KoHuenuua 6ModUABHOTO AM3aliHa Kak WHHOBALMOHHOrNO noaxoda K
NPOEKTUPOBAHMIO AapPXMUTEKTYPHOM cpebl, HAaNPaBAEHHOrO Ha BOCCTAHOB/IEHME CBA3U 4YesioBEeKa C NPUPOAOMN.
PaccmaTpumBaloTca ncuxosiormyeckne m ¢GusnMonorMyeckme acrnekTbl BAMAHUA MPUPOLHbIX 3/1emMeHToB (cBeTa,
pPacTUTeNbHOCTN, BOJbI) Ha 30POBbE M MPOAYKTUBHOCTb /IIOAEN B FOPOACKUX YCNOBUAX. AHaNU3MpyoTcs
K/Il0OY€EBbIE NPUHLUMMbI MHTErPaLLINM XKUBbIX CUCTEM B MHTEPbEPbI U 3KCTEPbEPbI 3A4aHUIM, a TaKXKe posb bruodpunmm
B CO34aHNM 3KONOTMYECKN YCTONYMBOM N SMOLIMOHAIBHO KOMPOPTHOM apXUTEKTYpPbI ByayLuero.
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Kntouesble cnosa:
610dUAbHbIN AN3aMH, aPXUTEKTYPHAA NCUXONOTUA, XUBble CTEHbI, YCTOMYMBOE pa3BUTHE,
3e/1eHas apXUTEKTYpa, SKONOIMA NPOCTPaAHCTBA, baarononyyue.

BruodunbHbIN AM3aliH NpeacTaBaseT cobon MeKAMCUUNIMHAPHbBIA NoAX04, OCHOBAHHbLIM Ha rnnoTese
6uoduanm 3. YncoHa, corsiacHo KOTOpon YesioBek o61a4aeT BPOKAEHHON NOTPEOHOCTbIO B KOHTAKTE C XKUBOW
npupoaon. B ycnosusx ToTanbHoM ypbaHnsaumm, Korga Atogn nposoaAat Ao 90% cBoero BpeMeHW B 3aKpbITbIX
NOMELLEHUAX, PA3PbIB 3TOM CBA3KN BEAET K POCTY CTPECCa, CHUMKEHUIO UMMYHUTETA U Aerpagaunm KOrHUTUBHbIX
cnocobHocTet. ApxuTeKTypa OMOOUALHOTO HanNpaBAeHUA CTPEMWUTCA KOMMNEHCMPOBATb 3TOT Aeduumr,
MCMOMIb3yA He MNPOCTO JAeKopaTMBHOE O3eNeHeHMe, a [yOOKyl MHTerpauuio npupoAaHbIX MaTTEPHOB,
€CTEeCTBEHHOTO OCBELLEHMA U OpraHNYecKmMx Gopm B camy CTPYKTYPY 34aHUIA. ITO NpeBpaLLAET APXUTEKTYPHbLIN
06DBEKT U3 "MaLMHbI ANA XKUAbA" B KUBYIO IKOCUCTEMY, CNOCODBCTBYHIOLLYIO SMOLMOHANBHOMY M PU3NYECKOMY
BOCCTaHOB/IEHUIO YesioBeKa [1, c. 56].

Mcuxonornyeckoe Bo3gencTBME OMODUAbHLIX 3N1€MEHTOB MOATBEPKAAETCA  MHOIMOYUCIEHHbIMM
NCCNef0BaHUAMM, YKasbIBAOWMMMN Ha CHUMKEHWE YPOBHA KOPTM30/1a U apTepuasbHOro AaBAeHUA y Ntoaen,
HAXO4ALWMXCA B MPOCTPAHCTBAX C 3/IEMEHTAMM *KMBOW Npupogbl. B oducHo cpege BHeapeHue buoduabHoro
Au3aliHa (Hanpumep, yCTaHOBKa BEPTMKa/IbHbIX Caf0B UM UCMO/Ib30BaHWe ppaKTanbHbIX y30pOB) cnocobeTeyeT
MOBbIWEHMIO MNPOAYKTUBHOCTM COTPYAHMKOB Ha 15% W CHUXKEHUIO KonuyecTBa 60JIbHUYHBIX JINCTOB.
JKONIOMMYECKMI acneKT 4aHHOM KOHLUEMNUMM 3aKAI0YAETCA B YAYYLIEHUM MUKPOKIMMATA NOMELLLEHWNI: pacTeHunA
OYULLLAIOT BO34YX OT TOKCMHOB, PEry/IMPYIOT BAAXKHOCTb M CHUMAIOT YPOBEHb LUYMOBOIO 3arpA3HeHus. Takum
obpasom, 6nodPunana CTaHOBUTCS BaXKHbIM MHCTPYMEHTOM YCTOMYMBOIO NPOEKTUPOBAHUA, rae HGnarononyyve
Yye/sloBEKAa HEpPa3pbIBHO CBA3AHO C KAa4YeCTBOM NPUPOAHOro OKpy»KeHusa [2, c. 118].

MpAMON U KOCBEHHDIA ONbIT 06LLLEHUA C NPUPOAOI B apXUTEKType

KoHuenuma 6uoduabHoOro gusaliHa pasgensaeTca Ha TPU KNoUEBbIX HanpaBAeHUA: MPAMOM ONbIT KOHTaKTa
C NPUPOLOWM, KOCBEHHbIW OMbIT U OMbIT NPOCTPaHCTBA. [pAMON ONbIT BKAOYaET B ceba pusnyeckoe npucytcremne
KMBbIX 3/1EMEHTOB, TaKUX KaK pacTeHWUs, BOAA, NOTOKN BO34yXa M eCTEeCTBEHHbIN CONHEYHbIN cBeT. BHeapeHue
aTPUYMOB C KacKaZHbIMM BOAOMALAMMU UAN BHYTPEHHUMM CafiaMW NO3BOSET PEryIMPoBaTb TEMMepPaTyPHbIN
PEXUM 343aHNA €CTECTBEHHbLIM NYTEM, CHUKAA Harpy3Ky Ha CUCTEMbI KOHANUMOHMPOBAHUS. KOCBEHHDIM Ke OnbIT
6a3uMpyeTcsa Ha UCMOJIb30BaHUU NPUPOAHbIX MaTePMaNoB (AepeBo, KameHb), BUoMopPdHbIX Popm 1 dpaKTabHOM
reomeTpun B OTAeNKe. MccnenoBaHMs MOKA3bIBAKOT, YTO Ye/IOBEYECKMI [/1a3 NOACO3HATE/IbHO WLLET
YNOPALOYEHHYIO C/IOXKHOCTb, XapaKTepPHYyl A1 MNPUPOAHbLIX CTPYKTYp, 4YTO CNOCOOCTBYET MrHOBEHHOMY
CHUKEHMIO YPOBHSA CTPEcca U yAy4YLleHMIO KOHLUEHTPaUMM BHUMaHuA [3, ¢. 62].

BruomopdHbie popmbl U ppaKkTasibHaA reoMeTpPUA B NPOEKTUPOBAHUM

Ncnonb3osaHue 6MomopoHbix Gopm — 3TO He NPOCTO UMUTALMA NPUPOLAHBIX 06BEKTOB, @ MPUMEHEHME
MaTeMaTUyeCcKMX NPUHLMNOB XUBOW NPUPOAbl B apXMTEKTypHOM dopmoobpasoBaHumK. PpaKTasbHble y30pbl,
KOTOpble BCTPEYAIOTCH B CTPOEHMM CHEXKMUHOK, IMCTbEB NANOPOTHMKA MU BETBEN AePEBLEB, MPU UCMO/Ib30BaHUU
B AM3aiHe dpacaioB U MHTEPbEPOB CO34A0T BU3YasibHbIN MHTEPEC, HE NepPerpy»Kasa HepBHyto cuctemy. B oTanume
OT KEeCTKMX MPAMOYrosibHbiXx GOpM MoaepHM3Ma, 6MomopdHas apXUTEKTypa KaxeTca 4yenoBeky bonee
"npyxenobHo" M 6e3onacHoi Ha 3BOJIIOLUMOHHOM ypoBHe. CoBpeMeHHble NapameTpUYeckme UHCTPYMEHTbI
NPOEKTUPOBAHMA NO3BOIAIOT APXUTEKTOPAM CO3aBaTb CAIOXKHbIE, OpraHUYeCcKne CTPYKTYPbl, KOTOPbIE HE TO/IbKO
3CTETUYECKM NPUBNEKATE/NbHbI, HO U KOHCTPYKTUBHO 3QdEKTUBHbI, pacnpenensan Harpysku nogobHo KOCTHOM
TKaHM UK ctebnam pacteHuii [1, c. 104].

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Tetnop, A.H. BuodunbHan apxnTeKTypa: CBA3b C NPUPOAON M yCTONUYMBOE pa3suThe: yyebHoe nocobue / A.H.
Tetnop. — M.: UHdpa-M, 2022. — 240 c.
2. Nasnosa, /1.B. Mcmxonorms apxuTeKkTypHoM cpeabl: moHorpadusa / /1.B. Masnosa. — CN6.: laHb, 2023. — 195 c.
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3. Kennepr, C. P. Mpupoaa B apxutekType: theory, science, and practice of biophilic design : nep. c avra. / C. P.
Kennept. — M.: Ctpoitnagar, 2024. — 312 c.
© Epkaesa A., xxymamypagosa O., 2026

YOK 691:620.1
Kakabaes M., npenogasatesnb
Dapees I'., NoBnetrenbaues WU., cTygeHThbI
TYPKMEHCKMI FOCYy4apCTBEHHbIN apXUTEKTYPHO-CTPOUTENBbHbIN MHCTUTYT,
Awxabag, TYpKMEHUCTaH.

YMHbIE MATEPUAJIbI B CTPOUTE/NIbCTBE: MATEPUANTOBEAEHUE BYAYUIETO
SMART MATERIALS IN CONSTRUCTION: MATERIALS SCIENCE OF THE FUTURE

AHHOTauuA

B cTaTbe paccmaTpuBaOTCA MHHOBALMOHHbIE MOAXOAbl B COBPEMEHHOM MaTepuaNoBedeHNN, CBA3AHHbIE C
pa3paboTKOM U BHEAPEHWEM «YMHbIX» MATEPUANOB B CTPOUTENbHYIO WHAYCTPUIO. AHanu3npyoTca GuanKo-
XMMUYECKME CBOMCTBA MATepPMaNoB, CNOCOOHbIX K CAMOBOCCTAaHOBNEHUIO, UISMEHEHMIO MPO3PAYHOCTM U HAKOMIEHUIO
SHepruu. PaccmaTpuBaeTca BAMSAHUE UCNONb30BaHUA MHTENEKTYa IbHbIX KOMMO3WUTOB Ha A0/IFTOBEYHOCTb 34aHUNA, UX
3HeproapPeKTUBHOCTb N IKOIOrNYECKYLo be3onacHocTb. Ocoboe BHMMAHME yaenaeTcs NepcnekTMBam MHTerpaLmm
HaHOTEXHO/1I0MMIM B MPOU3BOACTBO CTPOUTE/IbHBIX MaTePUaIoB HOBOIO NMOKOIEHMS.

Kntouesble cnosa:
YMHble MaTepuasbl, MaTeprManoBeaeHe, CaMOBOCCTaHaBANBaOWMIACA 6eTOH, GOTOXPOMHOE OCTEK/IEHUE,
HaHOTEXHO/IOTMW B CTPOUTENBCTBE, YCTOMUMBAA APXUTEKTYPA, KOMMO3UTbI.

Pa3BuTME COBPEMEHHOW apXMTEKTYPbl HEPA3PbIBHO CBA3AHO C 3BOJIIOLMEN CTPOUTE/bHBIX MaTepuasoB.
EcAn Ha NpoTAXeHUU NPOLUNOro BeKa OCHOBHOE BHMMaHWe yAensnocb NPOYHOCTU U Macce KOHCTPYKLUMI, TO
CerofHA Ha NepBbIi NJIaH BbIXOAAT afanTUBHOCTb U PYHKLUMOHANbHOCTb. «YMHbIe» maTepuanbl (Smart Materials)
— 3TO K/JacC MaTepuanoB, CNOCOBHLIX LeNeHanpaBNeHHO U3MEHATb CBOM (U3MYECKME WAN XMMUYECKMe
CBOWCTBA B OTBET Ha BHelIHME BO34eNCTBMA (TemnepaTypy, BNAXKHOCTb, AaB/leHUE, MarHWTHble WK
aneKkTpuyeckne nona). MHTerpauma Takux pelleHuin B CTPOUTENbHYIO MPaKTMKY NO3BOASET CO34aBaTbh 34aHUS,
KoTopble BeayT ceba KaK »KMBble OpraHn3mbl, pearnpysa Ha U3MeHeHMA OKpYXKalowen cpeabl U MUHUMU3UPYA
3KcnyaTauuMoHHble pacxoabl [1, c. 28].

OaHMM 13 Hanbonee APKUX NPUMEPOB MaTepuanoseaeHus byayllero ABAAETCA CaMOBOCCTaHABANBAOLLMIACA
6eToH (Self-healing concrete). MNpobiema MUKPOTPELLUH B TPAAMLMOHHOM BETOHe BeZleT K KOPPOo3nKM apmaTypbl
M NOCTENEHHOMY Pa3pyLLIEHUIO KOHCTPYKUMIA. MHHOBALMOHHbIe pa3paboTKu BKAOHYAIOT BHeApPEHNE B CTPYKTYPY
6eToHa Kancyn ¢ 6akTepuaMn UAK NOJMMEPHBIMW COCTaBaMM, KOTOpble NpU paspbiBe (MOABAEHUM TpeLMHbl)
aKTMBUPYIOTCA U «3a/7e4yMBaloTy NOBPEXKAeHMe, BOCCTaHaB/AMBAA LENOCTHOCTb MaTepuana. ITO He TO/bKO
NPOANEBAET MKUSHEHHbIN LIMKA 34aHUIA U MHXKEHEPHbIX COOPYXEHU, HO U CYLLECTBEHHO CHUMXKAET YraepoaHbIi
cnep, CBA3aHHbIN C NPOM3BOACTBOM LieMeHTa A1 PeMOHTHbIX paboT [2, c. 142].

UHTennekTyanbHoe OCTEeK/IeHUe U ynpaB/ieHUe CBETOBOW cpeaoi

Mpy nogaye cnaboro 3/eKTPMUUYECKOro paspafa MOJIeKyAapHaa CTPYKTypa MOKPbITUA mepecTpauBaeTcs,
npespallas Mpo3payHoe CTEeKNO B TOHMPOBAHHOE. IJTO MO3BOASAET CHU3WUTb Harpysky Ha CUCTEMbI
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KOHAMLUMOHWPOBaHUA A0 40% M OTKa3aTbCA OT UCMOJIb30BaHUA TPAAMULMOHHDBIX ¥Kato3M AW LUTOP, COXPAHAA Npu
3TOM BM3Yya/ibHYIO CBA3b C BHELHeN cpeoi. Takue pelleHns 0CobeHHO aKkTyaslbHbl 418 KIMMaTUYECKUX YC/TI0BUI
TypKMEHWCTaHa, rae BbICOKMIM yPOBEHb MHCONAUMMU TpebyeT MHHOBALMOHHbIX NOAXOAO0B K 3aLUUTE BHYTPEHHUX
NPOCTPAHCTB OT Neperpesa [3, c. 74].

Martepuanbi ¢ pasosbim nepexogom (PCM) Kak Tennosble aKKyMyNATOPbI

MHHOBAUMOHHbIM HanpaBneHMeM B 3HeproapPeKTMBHOM CTPOUTENbCTBE ABAAETCA MHTerpauma
maTtepuanos c pasoBbim nepexoaom (Phase Change Materials — PCM) B orpakaatowime KOHCTPYKLUKN 30aHNIA.
3TK maTepmanbl CNOCOHHbI MOrNOLWATb U BbIAENATb 3HAYUTENbHOE KOIMYECTBO TEMIOBOM SHEPTUKN NPU Nepexose
N3 TBEPAOro COCTOAHMA B XKUAKOE U HA0BOPOT. MHTErPUPOBAHHbIE B TMNCOKAPTOHHbIE MAHENM UM LITYKATYPHbIE
COCTaBbl, MMKPOKANCy/bl NAPadUHOB UAN CONEBBIX TMAPATOB PAbOTAlOT KaK TEpMUYECKUN Bydep: AHEM OHM
NOTNOLWAT U3NULIKKU TENNA, NPeAOTBPALLAA NeperpeB NOMELLEHMIA, @ HOYbIO, NPU MOHUKEHUN TEMMEPATYPDI,
BbIAENAIOT HaKOM/JeHHOEe Tenao obpaTHO. ITO NO3BO/AET CrNAXKMBATb CYTOYHbIE KosiebaHMA TemnepaTypbl U
CYLLLECTBEHHO ONTUMM3NPOBATL IHEpronoTpebieHne 34aHMA, CO34aBan CTabUAbHbIA MUKPOKAMMAT 6e3 yyacTus
aKTMBHbIX MexaHu4yecknx cuctem [1, c. 156].

CeHCoOpHble maTepuasibl U MOHUTOPUHT 340POBbA KOHCTPYKLMUIA

Byayuiee maTepuanoBefeHUA HEPaspbiBHO CBA3AHO C KOHUEMNUMEN «YyBCTBYHOLLMX» MaTepuasios.
BHegpeHMe yrnepoaHbliX HAHOTPYOOK MAKN Nbe303/1EKTPUYECKMX BOJIOKOH B CTPYKTYPY KOMMNO3UTOB NpeBpaLLaeT
OB6bIYHYIO CTEHY UM KOJIOHHY B FTMFAHTCKMUIA ceHcop. Takne maTtepurasnbl CNocobHbl reHEPUPOBATb INEKTPUYECKUIA
CUTHaN NP BO3HUKHOBEHUM HanpsaKeHUn, aepopmaLmii Uan MUKPOTPELLUH, HEBUANUMbIX YEIOBEYECKOMY r1a3y.
3To NO3BOASAET pPeannsoBaTb CUCTEMY HEMNPEPbIBHONO MOHWUTOPUHIA CTPYKTYPHOWM LENOCTHOCTM 34aHUSA
(Structural Health Monitoring). B cnyyae BO3HUKHOBEHMA KPUTUYECKUX Harpy3oK (Hanpumep, Npu ceEMCMUYECKUX
TOJ/IYKaXx) 34aHMEe «CaMOCTOATE/IbHO» OMOBELLLAET C/YXKObl SKCMyaTauumM 0 30Hax noBpexaeHnn. Takon noaxos,
paanKaibHO NOBbIWAET 6€30MNAaCHOCTb IKCNYATALMMN CNOXKHbIX APXUTEKTYPHbIX OO BEKTOB M CHUMKAET 3aTPaThl HA
nnaHosble obcnesoBaHua [2, c. 162].

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:
1. MBaHoB, J1.A. NHTenneKTyanbHble MaTepuasbl B apXMTEKType U CTpouTenbcTee: yyebHoe nocobue / J1.A.
MBaHoB. — M.: ACB, 2022. — 210 c.
2. Cugopos, B.M. HaHoTexHoNOrMM W HOBble MaTepuanbl B CTPOUTENbHOW WHAYCcTpuM [/ BecTHUK
maTepuanosegeHus. — 2023. — Ne 2 (45). — C. 138-150.
3. MeTposckas, E.H. MHHOBaUMOHHOE OCTeKkneHMe n 3HeproapdeKkTuBHOCTb dacagos: moHorpadus / E.H.
MeTtposckasa. — CM6.: MonnTtexHuka, 2024. — 188 c.

© Kakabaes M., agees I'., Josnetrenbames U., 2026

YAK 728.1:7.038
KakabaeBa M., npenoaasartens
AOypaves M., ditebepaues A., CTyeHTbI
TypPKMEHCKUIA roCy4apCTBEHHbIN APXUTEKTYPHO-CTPOUTENbHBIN UHCTUTYT,
Auwxabag, TYypKMeHUCTaH.

MWHUMATIU3M U MUKPO-XKUNBE: PUNO0COPUA PALUOHA/IBHOIO MPOCTPAHCTBA

AHHOTauuA
B cTatbe uccnenyeTca KOHUEMNUUSA MUKPO-KU/bsi B KOHTEKCTE duaocodnm MMHUMaNM3mMa Kak OTBeT Ha
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BbI30Bbl COBPEMEHHON ypbaHu3aumm u gedpuumnta ropoacKkoro NPoOCTPaHCTBA. AHAZIM3UPYIOTCA apXUTEKTYPHO-
NAaHUPOBOYHbIE METOAbl ONTUMM3ALMU KUION NAOWAAM, UCMOSb30BAaHUE TpaHchopmUpyemoin mebenn u
MHOTOdYHKUMOHANbHbIX 30H. PaccmMaTpMBaeTca MCUMXONOTMYECKOe BAUAHWME MMHUMAZMCTUYHOIO AM3aliHa Ha
KAQuYeCcTBO YKM3HW YesOBEKa, a TAKKE ISKOHOMMYECKME W 3KOJOTUYECKME NPEMMYLLECTBA KOMMNAKTHOMO
npoxueaHua. Ocoboe BHMMaHME yaenseTca UHTErpaLmm BbICOKMX TEXHONOTUI B CO34aHME KYMHbIX» MUKPO-
NPOCTPAHCTB.
Kniouesble cnosa:
MWHUMANN3M, MUKPO-KWU/bE, PaLMOHAAN3aLMA NPOCTPAHCTBA, SPrOHOMMKA,
TpaHchopmupyemas mebenb, ycTonumMBan apxuTeKkTypa, ypbaHusaums.

B ycnoBusxX CTpeMUTENIbHOTO POCTa MErano/IMCoB U U3SMEHEHUSA COLMaNbHO-AeMOrpadpuUecKom CTPYKTYpbI
obuiecTBa, TPaANLUNOHHbIE NPEACTABNEHUA O KUNOM NPOCTPAHCTBE NPETepPneBatoT KOPEHHYO TpaHCchopMmauumio.
Mukpo-*unnbe (Micro-housing) — 3To He NPOCTO BbIHYXAEHHOE COKPaLLEHME NAOoWaAM, @ aPXUTEKTYPHbIN OTBET
Ha 3anpoc HOBOIO MOKONEHWUS TOPOXKAH, OPUEHTUPOBAHHbLIX Ha MOOUALHOCTb, QYHKUMOHANBHOCTb U
paumoHanbHoe noTpebneHne. dunocoPuss MUHMMANM3Ma B AAHHOM KOHTEKCTE BbICTyNnaeT B pPoOJu
3CTeTUYECKOro U ¢yHKUMOHanbHoro ¢yHaameHTa, NO3BONAIOLWErO NpPeBpaTUTb OrpaHMYEHHOE KOJIMYECTBO
KBaZpaTHbIX METPOB B NOJIHOLLEHHYIO cpeny A8 *Kn3HU. OCHOBHAA 334a4a apXMTEKTOPaA 34eCb 3aK/04YaeTca B
nepexoae OT KOJIMYECTBEHHOIO U3MEPEHUS KU/bSA K KaYeCTBEHHOMY, rAe KaXkAbli CAHTUMETP NpPOCTPaHCTBa
HeceT KOHKPETHYI0 PpYHKLMOHaNbHYI HarpysKy [1, c. 42].

Peanusauma KOHUENUMW pPaLMOHANbHOTO NPOCTPaHCTBa TpebyeT NpPUMEHEHMA WHHOBALMOHHbIX
WUHXEHEPHbIX U AN3aNHEPCKUX pelleHUi. KNloueBbIM 3/1EMEHTOM MUKPO-KUAbA ABNASETCA WCNO/b30BaHUE
MOAY/IbHOM N TpaHCchopmMmUupyemoin mebenn, KoTopas NO3BOASET OLHOM U TON *Ke 30HE BbINONHATb HECKO/IbKO
bYyHKUMIA B TedeHue aHA. Hanpumep, NoamMym MOXKET CYKUTb MECTOM /1A XpaHEeHMA Belei U 04HOBPEMEHHO
CKpbIBaTb BbIABUMKHYIO KpOBaTb, a paboyee MecTo MOXKeT TpaHCchOpmMMpPOoBaTbCA B 0bedeHHY0 30HY. TaKow
noaxopn TpebyeT BbicOYaLLEn TOUYHOCTU MPOEKTUPOBAHUA U FNYOOKOro NOHUMAHWUA 3aKOHOB 3PrOHOMMUKM, YTOObI
WCK/TIOYUTD OLLYLLLEHNE TECHOTbI M 06eCneynTb BbICOKUI YypOBEHb Ncuxoaornyeckoro komeopTa obutateneit [2,
c. 88].

Mcuxonornyecknii KOMGOpT U BU3yasibHOE pacluMpeHue NPOCTPaHCTBA

OpHoM u3 rnaBHbIX NPobiem MUKPO-KUbsA ABAAETCA PUCK BOSHMKHOBEHMA YyBCTBA Kaayctpodobumn u
CEeHCOpHOI aenpuBauumn. [na HelWTpanmsauum 3Tux GakTopoB B MUHUMANUCTUYHOM AM3aliHE UCMO/b3YHOTCSA
cneundmyeckne KOMMNO3ULMOHHbIE MPUEMbI: NAHOPAMHOE OCTEK/IeHMEe, MCNONb30BaHME CBET/IbIX LBETOBbIX
NaauTp 1 3epKabHbIX NOBEPXHOCTEN. YBE/IMYEHME BbICOTbI NOTOIKOB (BEPTUKaIbHOE 30HMPOBAHME) NO3BOAAET
€034aTb aHTPECO/IbHbIE 3Ta)KM AO1A CNafibHbIX MECT, 0CBOHOXKAan NONEe3Hy NAoWaib Nona AN aKTUBHOM
KU3HU. Dunocodpus «meHblle 3HAUUT Bonblue» (Less is more) NpM3biBaeT K OTKasy OT JINLIHEro BM3yasibHOro
WYMa, YTO cnocobCTBYET CHUMEHUID KOFHUTMBHOM Harpysku M Co3gaHuto atmocdepbl CMOKOWCTBUS, KpaliHe
HEeobXo0AMMOM XKUTENO COBPEMEHHOrO meranosuca [3, c. 54].

TexHoNoOrMyeckKasa UHTerpauma U TpaHcopmmpyembie CUCTEMDbI

MMWKpPO-*KNNbe HOBOTO NOKOJIEHUA HEMbICAIUMO 6e3 MHTerpaLmnmn CUCTEM KYMHOIO Aoma». ABTomaTusauma
No3BOJIAET YNPaBAsATb KIMMATOM, OCBELLEHUEM U MY/IbTUMEAUNHBIMU CUCTEMAMK B YCIOBUAX OFPaHUYEHHOTO
NPOCTPAHCTBA, rAe KaxKablh 0OBbeKT gonkeH OblTb MaKCMManbHO 3ddeKkTnBHbIM. Mebenb-TpaHcdopmep ¢
3/1eKTpoNpmuBoAamMM, ynpasnsemas 4epes MOOUIbHble NPUNOXKEHWUs, NpeBpallaeT CTaTUYHYIO KOMHaTy B
AMHaMWUYHYIO cpeay: WKadbl-KpoBaTH, pa3aBUNKHbIE NePEropoaKM N KOMNAKTHbIE KYXOHHblE MOAYAN NO3BONAIOT
a[anTMPOBaTb MHTEPLEP NOA KOHKPETHbIN CLeHapunin — oT paboTbl 40 NpMema roctei. ITo AefaeT NPOCTPaAHCTBO
rTMOKMM M MHOTOrPaHHbIM, CTUPAnA rPaHnLbl mexxay GYHKUMOHANbHbIMKM 30Hamu [2, c. 112].

JKOHOMMUYECKasn L,enecoobpasHOCTb U SKOJIOTUUYECKUiA cneg,

C TOUYKM 3peHMA YCTOMUMBOrO PasBUTUSA, MUKPO-XKUIbE ABNSETCA Hanbosee paLMOHanbHbIM GopMmaTom
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npo)mBaHMA. MeHbluaa nioWwaab O3HA4YaeT 3HauuTeNbHO 6oslee HWU3Koe noTpebieHMe CTPOUTENbHbIX
MaTepManoB Npu BO3BEAEHUU U COKpALLEHWME IKCMIYyaTaLMOHHbIX PacXOA0B Ha OTOMJIEHWE, OXNAXKAEHME U
OCBeLLeHNe B MpoLecce XU3HWU. A ropoAcKo SKOHOMUKKU Pa3BUTME CEFMEHTA KOMNAKTHbIX CTYAMA NO3BOAAET
MOBbICUTb NJIOTHOCTb 3aCTPOMKM Be3 noTepu KayecTBa cpesbl, Aefan Xuabe B LEHTPaAbHbIX paloHax 6osee
[OCTYMHbIM A1 MOAOAbIX CMeuMannctoB U CTyAEeHTOB. TakMm 06pasom, MUHUMAAU3M B apXUTEKType
CTAHOBUTCA MHCTPYMEHTOM COLMANbHOM YCTOMYMBOCTU U OTBETCTBEHHOIO OTHOLUEHUSA K NPUPOAHBIM pecypcam
[1, c. 156].

CnNUCOK UCNoAb30BaHHOM UTepPaTypbl:
1. Nebepesa, M. C. ApXUTEKTYypa MUHMMANU3MA: OT 3CTETUKN K GYHKUMOHANbHOCTU: yyebHoe nocobue / M.C.
NebeneBa. — M.: Apxutektypa-C, 2022. — 186 c.
2. TuxoHoB, A.B. [poekTMpoBaHMe ManorabapuTHbIX XWAbIX MNPOCTPAHCTB // BECTHWK apXMTEKTypbl WM
ypbaHuctukn. — 2023. — Ne 1 (56). — C. 82-95.
3. benosa, E.P. MNcuxonorna nHtepbepa: BAMAHUE MasbiX MPOCTPAHCTB HA CaMOYyBCTBUE YenoBeKa: MOHorpadus
/ E.P. Benosa. — CI6.: TMOPJ, 2024. — 144 c.

© Kakabaesa M., lypanes M., ditebepanes A., 2026
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Wupuesa H.
npenogasaTesib
Epkaesa A.
MNpenogasaTtennb
Kynues A.
CrypeHt
TYPKMEHCKMI rocyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT,
Awxabag, TYypKMeHUCTaH.

AOAUTUBHbBIE TEXHOJ1IOTMU B CTPOUTE/IbCTBE: PEBOJTIOLIUA 3D-NMEYATU

AHHOTauuA
B paHHOM cTaTbe paccMaTpuMBAlOTCA MNEPCNEeKTUBbI M NPEUMMYLLECTBA MPUMEHEHUA aaANTUBHbIX
TEXHONIOTUI B CTPOUTENBHOM MHAYCTPUK. AHannsnpyeTca npouecc 3D-nevaTv 34aHUIN U COOPYIKEHUI KaK MeTos,
NO3BONIAIOWMIA CYLLECTBEHHO COKPATUTb CPOKM CTPOUTENBCTBA, MMHMMMU3IUMPOBATL KOJIMYECTBO OTXOZO0B U
peann3oBaTb C/0XHbIE apXUTEKTYpHble GOPMbl, HEAOCTYNHbIE ANA TPALULMOHHbLIX MeTog0B. ABTOp yaenser
BHMMAHME COCTaBaM CTPOMUTENIbHbIX CMecel AN MevyaTM U 3KOHOMMYECKOMY MOTEeHLMany aBToMaTu3auuu
CTPOUTENbHbIX NAOLLAA0K.

KnioueBble cnosa:
aaaAnTUBHbIe TexHoNormn, 3D-neyaTb B CTPOUTENBCTBE, CTPOUTENbHbBIN NPUHTEP, aBTOMATM3aLUS,
MHHOBALMOHHbIE MaTepKnasbl, 3KOJOTMYHOE CTPOUTENLCTBO.

AQaMTUBHOE MPOM3BOACTBO, 6osiee M3BecTHoe Kak 3D-meuyaTb, cTpemuTensHo TpaHchopmupyet
CTPOUTENbHbIA CEKTop, npeanaras NPUMHUMMNMANABHO HOBbIM NOAXOA K BO3BeAeHWIo 34aHuii. B oTanume ot
TPAAULMOHHbBIX CYyBTPaKTUBHbIX METOA0B, rAe AULIHMIA MaTepuan yaanaerca, nan GopmoBOYHbLIX METOAOB,
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TpebyoLwmx Ncnoab3oBaHMA onanyoku, 3D-neyaTb OCHOBaHA Ha NOCIOMHOM HaHECEHUM CTPOUTENIbHOW CMecH
no 3afaHHbIM LMPPOBLIM KOOpPAMHATAM. ITa TEXHOMOMMA NO3BOAAET MEPerTU OT MAcCOBOrO MPOM3BOACTBA
TUMNOBbLIX KOHCTPYKUMI K WHOMBUAYaAbHOMY MPOEKTUPOBAHUIO Nt0OOIM CNOXKHOCTM 6e3 cylwecTBEHHOMO
yA0pOorKaHus npouecca [1].

OCHOBHbIM WMHCTPYMEHTOM peanunsaumm [aHHON TEXHOMOTMKU ABAAKOTCA cTpouTesbHble 3D-npuHTEpbl
MOPTAaNbHOMO MAM MaHUNYyNATOPHOro Tuna. OHM paboTaloT Ha OCHOBE CMELMaANM3MPOBAHHbLIX LLEMEHTHbIX
cMecel, 061aaatoWmMx BbICOKOWM CKOPOCTbIO 3aTBEPAEBAHUA U HEOOXOAMMON BA3KOCTbIO ANA yAepKaHUA
nocneayrowmx cnoes. Mcnonb3oBaHMe aBTOMATU3MPOBAHHbLIX CUCTEM MO3BOJIAET WUCKAOYUTL Ye/0BEeYECKUI
baKkTop B Hanbosee TPYAOEMKMX NPOLLECCAX, YTO BeAEeT K MOBbIWEHUIO TOYHOCTM BO3BEAEHUA KOHCTPYKLMI U
3HAYMTE/IBHOMY CHUMKEHMIO TPaBMaTM3Ma Ha CTPOMTEsNbHbIX Naowazkax. CornacHO 3KCMEePTHbIM OUEHKaMm,
aAOUTUBHbIE METOAbl CNOCOBHbI COKPATUTL BPpEMA BO3BEAEHUA KapKaca 3gaHna Ha 50-70 % no cpaBHEHWIO ¢
KNAaCCUYECKMMU METOAAMM KUPMUYHOM KNAAKN MM MOHOAUTHOTO 6eToHMpoBaHus [2, c. 45].

Ycnex apAauTUBHbBIX TEXHOMOMUIA B CTPOUTENbCTBE HAMPAMYKO 3aBMCUMT OT PEOJSIOFMYECKUX CBOWCTB
MCNosib3yeMblX MaTepuanos. B oTanumne ot cTaHgapTHoro 6eToHa, cmecn gns 3D-nevatu AosxHbl 061agaTb
YHUKaNbHbIM COYETAHWEM IKCTPYAUPYEMOCTU (CMOCOBHOCTM Nerko MNPOXOoAWTb 4Yepes COoMao MpuHTepa) U
CTPYKTYPHOWM LLeN0CTHOCTM (CNOCOBHOCTM coXpaHATb popmy Noz Becom nocneaytowmx cnoes 6e3 gedbopmaumn).
CoBpeMeHHble UccNeloBaHMA HanpaB/ieHbl Ha CO34aHUE «UHTENNEKTyaNbHbIX» BGETOHOB, B COCTaB KOTOPbIX
BXOAAT PUOBPOBOMOKHA, HAHOA0HABKM U NOMMEPHble NAACTUPUKATOPDBI. ITU KOMMOHEHTbI MO3BOAOT NOBbLICUTb
MPOYHOCTb KOHCTPYKLMM HA M3rMO M pacTaxKeHue, YTO OCOBEHHO BaXKHO MpPW BO3BEAEHUM TOHKOCTEHHbIX W
KPUBOJ/IMHEMHbIX aPXUTEKTYPHbIX 3/1IEMEHTOB, FAe UCNOb30BaHME TPAANLMOHHOM apMaTypbl 3aTpyaHeHo [3].

OaHUM 13 Hambonee 3Ha4YMMbIX npeumyliects 3D-neyaTv ABAAETCA 3KONAOIMYECKana YCTOMUMBOCTb M
nepexog, K npuHuunam 6e30TXo4HOro NpomsBoAacTBa. TpaguLMOHHOE CTPOUTENIbCTBO FEHEPUPYET OrpoMHOE
KOJINYECTBO MyCOpa, CBA3AaHHOFO C MCNONAb30BaHMEM OManybKM U U3NUWKaMK MaTepuanos. B agantmeHom
NpPOMn3BOACTBE NPUHTEP YKNAAbIBAET POBHO CTOJ/IbKO CMECU, CKOJIbKO HEODXOAMMO MO LMdpPoBON Moaenm, 4to
CHWMXKaeT pacxom matepuanos Ha 30-40 %. bonee TOro, JaHHAA TEXHONOIMMA OTKPbIBAET BO3MOMXKHOCTU ANA
MCMNOJIb30BaHUA BTOPUYHOIO CbipbA: NepepaboTaHHOro 6eTOHA, NPOMbILIEHHbIX OTXOA0B M MECTHbIX FPYHTOB B
KayecTBe HanoJIHUTenen. 3To He TONIbKO yAeLeBAAET IOTUCTUKY, HO U 3HAUYUTENIbHO CHUXKAET YrnepoaHbIi cnes,
CTpOUTE/IbHbIX MPOEKTOB, Aenasn ux 6o1ee COOTBETCTBYHOLLMMMN MUPOBbLIM SKOJIOFMYECKMM CTaH4apTaM.

OaHUM K3 Havbonee pPEBOMIOLMOHHbLIX aCNEKTOB aAAMTUBHbLIX TEXHONOTMMIM ABAAETCA CHATUE
OrpaHUYEHU, HaAKNaAblBaeMbIX TPALMLMOHHON onanybKon. B KnaccMyecKom CTPOUTENbCTBE CO34aHue
KPMBOIMHEMNHbIX, NObIX AN GPaAKTaNbHbIX CTPYKTYP COMNPAMKEHO C KOIOCCA/IbHbIMM 3aTPaTaMm U TEXHUYECKMMMU
cnoxHoctAMK. 3D-nevatb NO3BONAET peann3oBbiBaTb TOMOAOTMYECKM ONTUMMU3INPOBAHHbIE KOHCTPYKLMWN, rae
maTepuan pacnpenenaeTca UCKAIYMTENbHO B 30HaX AeNCTBMA MeXaHUYEeCKMX Harpy3oK. 3TO He TO/IbKO NpuaaeT
30aHMAM  YHUKaNbHbIA  GYTYpPUCTUYECKUIA OBAMK, HO W MO3BOJAET CO34aBaTb OOGNEryeHHble CTeHbl C
WHTErPUPOBAHHbIMU BHYTPEHHUMM KaHaNamMu A5 UHXEHEPHbIX KOMMYHWUKaLMIA U TENIOU30NALUN, KOTOpble
nevyaTarTCA O4HOBPEMEHHO C OCHOBHbIM KapKacom [4].

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. AnToHoB, A.C. AAAUTMBHOE NPOW3BOACTBO B CTPOUTENLCTBE: TEOPUA W MpakTUKa: moHorpadua / A.C.
AHTOHOB. — M.: U3paTenbctBo ACB, 2022. — 215 c.
2. benses, . K. dpdekTnBHOCTb NpumeHeHuna 3D-neyatm npu BO3BeAEHUM KUAbIX OOMOB // BecTHuk
CTpouTenbHbIX TexHonornn. — 2023. — Ne 4 (102). — C. 42-50.
3. TonosuH, U.B. PaspaboTKka cOCTaBOB CTPOUTE/NbHbIX CMeCcel As afAaUTUBHOIO NPOM3BOACTBA: AMUC. ... KaHA,
TexH. Hayk: 05.23.05 / U. B. TonosuH. — KasaHb, 2024. — 175 c.
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YAK 159.9
PymaHuesa M.B.,
npenogasaTe/b, 3aB. OTAE/1I0M MO BOCNMTaTeIbHON paboTe,
IMQOY TO «JOHCKOM NONUTEXHUYECKUN KON,
r. JoHcKol, Tynbckaa obnactb

MNCUXONOMMYECKUE MEXAHN3Mbl ®OPMWPOBAHUA KOHKYPEHTOCMOCOBHOIO CNELUMAJ/IUCTA
B CUCTEME CNO: CUHTE3 NCUXO/I0TUN TPYAA U UHKEHEPHOW NCUXONOIMUN

AHHOTauuA

CtaTbAl pacKpblBaeT MOTEHUMAN WHTErpauum ncuxonormnm Tpyga WM WUHXEHEpPHOW MCUXO0orMKn B
06pa3oBaTeNibHYIO 3KOCUCTEMY cpegHero npodeccmoHanbHoro obpasosaHua (CMO) 4yepes KoHuenT
«KOTHUTMBHOFO MOCTa» — AMHAMMYECKOrO MCUXOMOMMYECKOro MHTepderica, TPaHCAUPYIOWEro TEXHUYECKMNE
3HAHWA B IMYHOCTHbIE pecypcbl cneuunanncta. NpeanorkeHa nepapxmyeckas mogesb NnpodeccuoHaNbHO BaXKHbIX
Kavects (MBK) cneuymanucta CNO 4.0, BKAoYaoWaa NCUXODU3MONOTMUYECKUIN, MNCUXOTEXHUUYECKUN U
ped@neKCUBHbIA YPOBHW, a TaKKe METOAO0/0TMYECKMIA WMHCTPYMeHT — «KapTa MCUXOTEXHUYECKOM 3pesiocTu
yyebHoro mecra». ABTOp AOKa3bIBaeT, YTO CUHTE3 AMUCLUMNANH TPaHCHOPMUPYET NOATOTOBKY KagpoB, CMeLlas
doKyc ¢ y3KkonpodeccMoHaNbHOTO 06y4YeHMA K GOPMMPOBAHMIO «CO-apXMTEKTOPA TEXHUYECKMX CUCTEMY,
obnapatowero  aHTUXPYNKMMKM  NCUXONOTMYECKMMM  KadecTBaMu.  PaccmatpuBatoTca  MEXaHW3Mbl
NPOEKTUPOBAHUA 3PrOHOMUYHON 06pas3oBaTesIbHOM cpenpl, KOHCTPYMpPOBaHMA npoueccoB pa3sutua MBK u
bOpMMNPOBAHMA MHTYUTUBHBIX HaBbIKOB Y€/10BEKO-MALLMHHOMO CMMOMO3a C AKLEHTOM Ha MPEBEHTUBHYHO
NCUXOTEXHMKY.

Kniouesble cnosa:

cpefHee npodeccmoHanbHoe 0bpas3oBaHue, NCUXOOMUA TPYAA, MHKEHEPHAA NCUX0N0rMA, NPodeccMoHanbHo
Ba*KHble KaYecTBa, KOTHUTUBHbIN MOCT, NCUXOTEXHUYECKUI IMCCOHAHC, SProHOMMKa 0bpa3oBaTebHOM cpeapbl,

Ye/I0BEKO-MALUNHHbIN MHTepdeic, npodeccMoHanbHana MAEHTUYHOCTb, LndpoBas TpaHchopmaums.

BeepeHue

Undposana TpaHchopmaums NPOMbBIWNEHHOCTU KapAWHaAbHO MeHseT naHawadt TpeboBaHWit K
BbiNyckHMKam CMNO. CoBpemeHHbIN pabOTHUK BbICTYyNaeT He KaK NAacCUMBHbIN ONepaTop, a KaKk Co-apXUTEKTOpP
Knbepdusnyeckmx cnctem, cnocobHbIN K NPUHATUIO PeLLeHUIA B YCAOBUAX HEONPeAeNEHHOCTU MU YNPaBAEHUIO
COBCTBEHHbIM NCUXO3MOLMOHANbHBIM COCTOSSHUEM B TMOpUAHOM cpeae. B 3TOM KOHTEKCTe Ncuxonorusa Tpyaa v
WHXXEHePHas NCUX0N0TUS NepecTatoT O6bITb CMEXHBIMU AUCLMNANHAMKU, GOPMUPYA eUHbIA METOAO0IOTMYECKUIA
KapKac 419 NPOeKTUPOoBaHMA 06pa3oBaTe/IbHbIX Pe3yibTaToB.

KntoueBbimM TeEOPETUYECKMM BKIAZA0M HacToALlen paboTbl CTAaHOBUTCA KOHLENT KKOFHUTUBHOTO MOCTa» —
ANHAMUYECKOro NCUXoa0rMyeckoro nHtepderica, popmmpyemoro y cTyaeHTa B npouecce obyyeHus. B otamune
OT TPAAMLMOHHOIO YeN0BEKO-MALIMHHOTO MHTepdeica, OPUEHTUPOBAHHOIO HA TEXHWUKY, KKOTHUTUBHbIA MOCT»
bOKycMpyeTcs Ha BHYTPEHHEM MUpe CrneLmanncTa: ero cnocobHOCTU K METAaKOTHUTUBHOMY MOHUTOPUHIY Npu
B3aMMOAENCTBUM C aBTOMATU3NPOBAHHbIMU CUCTEMAMM, SMOLMOHANBHOMY CaMOpPEry/IMPOBaHUIO B YCOBUAX
umdposoro crpecca U pedeKCMBHOMY NPOEKTUPOBAHUIO NpodeccuoHanbHoli TpaekTopun [1, 4]. MmeHHoO aToT
«MOCT» obecneuynmBaeT TPAHCAALMIO 3HAHWUWA WHMKEHEPHOW MCUXON0rMM  (IofMKa CUCTEM, apXUTEKTypa
UHTeppeNcoB) B JIMMHOCTHbIE Pecypcbl NCUXOOrMM Tpyaa (MOTMBaUMSA, YCTOMYMBOCTb, WAEHTUYHOCTD),
CTQHOBSACH KHOYEBbIM PECYPCOM KOHKYPEHTOCMOCOOHOCTU B 3MOXY MCKYCCTBEHHOIO MHTENNEKTA.

TaKoi noaxon NO3BOASAET NEPENTU OT NAapaauUrmbl «0bydyeHUA npodeccum» K napagurme «BblpalLmMBaHmA
npodeccnoHanbHon cybbeKTHOCTUY, IAe BbINYCKHUK 061aaaeT He To/ibko Habopom INBK, Ho u cdopmupoBaHHOM
MeHTa/IbHOM moaenblo be3onacHoro cumbuosa c TexHonoruamu [2, 5.
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Mcuxonorus Tpyda npepnaraeT He CTaTUYECKUA nepedveHb [BK, a TexHonornio paboTbl C HUMM KaK C
AMHAaMUYECKMMM cucTemammn. Ha ocHoBe cuMHTe3a AByX ANCUMNAWH pa3paboTaHa nepapxuyeckasa mogenb MNBK
cneupanmcrta CMO 4.0, BkAoYatoLWwasa TPM B3aUMOCBA3AHHbIX YPOBHA:

Ba3oBbIit (NcMxodpusnonornyeckmuin) ypoBeHb: YCTOMUMBOCTb K KOTHUTUBHOW Neperpyske, BecTMbynapHo-
NPOCTPaAHCTBEHHAA aganTUBHOCTb (KPUTUYHA Ans paboTbl B cpeaax AOMNOJHEHHON U BUPTYaAbHOM peanbHOCTH),
HEMPONNACTUYHOCTb KaK CNOCOBHOCTb K ObICTPOMY NEPEKNOUEHUID MeXKAY LMOPOBbIMU U PUINYECKMMU
3agayamu. PopmumpoBaHME 3TOTO YPOBHA MWHUMM3UPYET PUCK BO3HUMKHOBEHMA «MNCUXOTEXHUYECKOTO
OMCCOHAHCa» — COCTOAHUA KOTHWUTMBHOIO W 3MOUMOHANBHONO HaNpPsAXKeHWA, BO3HMKAOWEro npu
B3aMMOAENCTBUM C MHTepdencamm, CNpoeKTUPOBaHHbIMM H6e3 y4éTa 3aKOHOB BOCNpUATUA [6].

OnepaunoHanbHbiid  (MNCUXOTEXHUYECKUIA) YPOBEHb: «aNroOpUTMMUUYECKan WHTyUMLUMA» — CnocobHOCTb
npeaBoOCXMLWATh NoBeAeHWEe aBTOMATM3UPOBAHHbIX cuctem 6e3 dopmanbHOro aHanAM3a Koda; «CeHCOopHas
rPaMOTHOCTb» — YMEHWE MHTErPUPOBATb MyNbTUMOAA/IbHbIE CUFHA/bI (TAKTU/IbHbIE, BU3Ya ibHbIE, ayAuabHble)
OT TEXHUKM B €4MHbIN MHOOPMALMOHHbBIN NOTOK. 3TW KayecTBa ocobeHHO BocTpeboBaHbl y onepatopos YMY,
TEXHWUKOB-NPOrPaMMMUCTOB MU MOHTAXKHUKOB MHTENNEKTYaIbHbIX cuctem [3, 7].

PedneKcmBHbIN (NpodeccnoHanbHO-TMYHOCTHbIN) YPOBEHb: «LMdPOBan 3TUKa onepaTopa» — OCO3HaHue
rPaHWL, OTBETCTBEHHOCTM B YEJIOBEKO-aArOPUTMUYECKOM TaHAeme; «npodecCMoHanbHaa 3BPUCTUKA» —
dbopmmMpoBaHNE MHANBMAYAIBHOTO PenepTyapa CTPaTErnin peLleHmna HETUMNOBbIX 33434 NPU HENOJIHOTE AAHHbIX.
[Ona  coumanbHO-CEPBUCHBIX CMeuManbHOCTEN (TypuM3M, TFOCTENPUMMCTBO, CEPBMUC) 34eCb AOMUHUPYIOT
3MOLMOHANbHbIA MHTENNEKT, CNOCOOHOCTb K AEKOHCTPYKLUMM HEABHbIX 3aNPOCOB KAMEHTa U NCUXOJIOrMYecKas
NAACTUYHOCTb B ITM6PUAHBIX (OHNANH-0bNalH) KOMMYHUKALMAX.

Ha npakTuKke uenecoobpasHo co3gaHue B Konneaxax LleHTpoB oueHkn un passutua MNBK, rae Ha CTbike
negarornku, MNcuxonormm u  UMOPOBbIX TEXHONOTMI CTPOUTCA WHAMBUAYANbHBLIN Npoduab CTyAEHTA.
Obpa3oBaTesibHaA TpPaeKTOpUs AMHAMMYECKM KOPPEKTUPYeTCA Ha OCHOBE faHHbIX 06 3pdeKTUBHOCTU
bopmMmupytoLLMX BO3LENCTBUI, YTO COOTBETCTBYET NPUHLIMNAM NEPCOHANN3NPOBAHHOIO obyyeHua [8].

YyebHaa MmacTepcKas AOJiKHa TpaHchopmMmMpoBaTbCA M3  nNomelweHus ¢ obopypoBaHvem B
3ProHOMMYECKUM npoToTun paboyero mecta Gyayliero, CNPOEKTUPOBAHHbLIA MO MPUHLMNAM WMHXEHEepPHOWM
NCUXONOMNU C YY4ETOM KOHLENTA KKOFHUTMBHOTO MOCTa».

[na npakTuyeckon peanusaumu npeasiorKeH aBTOPCKUMI UMHCTPYMeHT — «KapTa ncuxoTexHuveckow
3pesiocTh y4ebHOro mecTa», BKAOYatoLWan YeTbipe usmepenmsa [9]:

AHTpONOMeTpMYECKasa aJanTMBHOCTb: COOTBETCTBME 060pyAOBaHMA BapuMabenbHOCTU  TeecCHbIX
napameTpoB obyuyatomxca (peryinpyemas BbICOTA, Yo/l HAK/IOHa, YCUAME YNPaBAEeHUSA), MUHUMU3KPYIOLLLee
npexxgespeMeHHoe yTomieHne n GopmmpytoLLLee MblleYHYI0 NaMaTb NPaBUAbHbIX paboymx nos.

KorHmutnsHas NpPo3payYHOCTb nHTepdelicos: NCcnosib3oBaHue UHTYUTUBHO NOHATHbIX,
CTaHAAPTU3MPOBAHHbIX MUKTOTPAMM M IOFTMYHOW LIBETOBOW/3BYKOBOM CUrHaAM3aLMmM Ha yuyebHbIX CTeHAaX U
CUMYNATOPAX, YTO 3aKNaAblBaeT Ha HEMPOKOrHUTUBHOM YPOBHE NATTePHbl 6E30NacHOro B3aMMOLEWUCTBUA C
TEXHUKOW.

3moumoreHHasa 6e30MacHOCTb: OTCYTCTBME AM3AMHEPCKUX pelleHUi, MPOBOLMPYIOWMX TPEBOTY WU
bpycTpaumto (Hanpumep, U36bITOYHAA BU3yasibHAA CIOKHOCTb, HeMpeacKasyeman obpaTHas CBA3b).

MoTteHuman ans GOpMUPOBAHMA «OMeperKatoLwen 06paTHOM CBA3U»: CNOCOOHOCTL Cpeabl A4aBaTb CTYAEHTY
MHOOPMaLMIO O MOCNeACTBUAX ero AencTBUIA A0 MX PaKTUYECKOro 3aBeplueHuA (BM3yanusauuma TpaekTopum
OBVXKEHUA poboTa-mMaHMNyAATOpa A0 3aMnycKa), 4YTO CHUXAET KOFHWUTUBHYIO Harpysky u dopmupyet
CUTYaLMOHHYO OCBEAOM/IEHHOCTD.

AKTyanusaums naei B.A. AgpoBa 0 «NCMXON0rMYECKOM 06paTHOM CBA3M» B CUCTEMAX Ye/0BEK-MalLMHA
[10] nossonAeT paccmaTpuBaTb 0OPA30BATENbHYKD Cpeay KaK aKTUBHOMO Y4yacTHUKA GOopMMPOBaHMA
npodeccnmoHanbHOro CO3HaHMUA, a He NAacCUBHbLIN GoH 0byyeHus.

besonacHOCTb B COBpPEMEHHOM MNPOWM3BOACTBE — 3TO HE 3HAHWE MHCTPYKUWMIR, a chopmMMpOBaHHaA
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MeHTaNbHaA MOAENb CUMCTEMbI, MO3BOAAIOWAA NPOrHO3MpPOBaTb PUCKU. OpHaKo umdposas TpaHchopmauma
TpebyeT nepexosa OT NPOCTON YCTOMYMBOCTU K aHTUXPYMNKOCTU — CMOCOOHOCTM He NMPOCTO aAanTMpPoBaTbCA K
cTpeccy, a U3BNeKaTb U3 HEro pecypc aAna npodeccmoHanbHoro pocta [11]. 3ToT nepexos peannsyerca yepes:

- Pa3BuTME CUTYALMOHHOM OCBEAOMIEHHOCTU: aHAIN3 HE TObKO LUTATHbIX, HO U MOFPAHNYHbIX PEXKMMOB
paboTbl 06opynoBaHUA, 06yYeHNE NMOCTOAHHOMY OTCAEKMBAHUIO COCTOAHMA CUCTEMbI U COXPAHEHUIO «METAM
KOHTPOAA» B CTPECCOBbIX CUTYaLLUAX.

- TpPeHVpPOBKY «CTPECCOBOW KpPeaTMBHOCTM»: WUCMO/Ab30BaHWe VR-TpeHaXkEpoB ANA MOLENMPOBAHUSA
HewWTaTHbIX CUTyauui (cboi, aBapuitHaa CUrHanu3auusa) C aKUEHTOM He Ha MMHUMMM3auMio ownboK, a Ha
reHepauMio HeCTaHZAPTHbIX peweHui noA AasneHnem. 3To dopmupyeT Yy CTyAeHTa YCTAaHOBKY Ha
co3npaTtenbHoe NpeogoneHme TPy AHOCTEN.

- Kputnueckoe Bsammogeiictene ¢ UN: dopmmpoBaHMe HaBblKa «NCUXONOTMYECKOrO KOHTPaKTa C
WCKYCCTBEHHbIM WHTENNEKTOMY» — MOHUMAHWUA €ro OrpaHWYeHU, aNrOPUTMUYECKUX CMELLEHWI WU 30H
6€e3yCcNoBHOM OTBETCTBEHHOCTU Ye10BEKA. ITO NPEAOTBPALLAET aBTOMATM3ALMIO MPUHATUS STUYECKUX peLLEHUI
M COXpaHAET 3a CNeumanmncTom cTaTyc CybbeKkTa AeaTeNlbHOCTY.

3apaya CMNO — noAroToBUTb He TO/IbKO 3D EKTUBHOTO, HO U NMCUXOIOTUYECKU YCTOMYMBOTO CMNELNANNCT],
CNocobHOro K AnnTenbHol npodeccnoHa bHON peanunsaLmm 6e3 BbiropaHus.

MpoakTMBHOE ynpaBieHWe pecypcamu: o0byyeHMe TeXHMKaM MeHTasbHOro U GU3NYECcKoro
BOCCTAHOB/AEHUA (MUKPO-MNay3bl, AblXaTebHble MPAKTUKWU, KOTHUTUBHAA NepeoLLeHKa CTPEeCCOPOoB) BMN/ieTaeTcA B
npouecc oTPaboTKM NPAKTUYECKUX HAaBbIKOB, @ HE BBIHOCUTCA B OTAENbHbIA MOAYNb KNCUXONOTUMY.

dopmmpoBaHMe 3KONOTMYHON MPODECCMOHANBHOM WMAEHTUYHOCTU: Yepe3 MPOEKTHYH LeATeNbHOCTD,
BCTPEYM C HOCUTENAMM YCMELWHbIX MNPOPECCMOHANbHBIX TPAEKTOPUIN U CTPYKTYPUPOBAHHYO pedrieKkcuio
dopmupyeTca BHYTPeHHUI 06pa3 «A-npodeccnoHan», CBA3bIBAIOLLMIA MAacTEPCTBO C IMYHOCTHBIM AOCTOMHCTBOM
M COLMANBbHOM 3HAYMMOCTbBIO TPyAa. ITO KatoueBon GakTop NpodUAaKTUKM BbiropaHma [12].

Undposana rurneHa: gns uUMPpPOBbIX CrNeLManbHOCTEN KPUTUYECKM BaKHO oOy4YeHWe cTpaTernam
ynpaB/iieHMa BHUMaHMeEM, 60pbbbl C NMarybHOM MHOro3afa4yHoOCTblO M 3aWMTbl KOTHUTUBHbLIX PEcypcoB OT
MHDOPMALMOHHOTO LLIYMa.

3akntoyeHune

CMNO kak nabopaTtopusa Ncuxonornm Tpyaa dyayuiero: K cosnaatesibHoM napagurme

NHTerpayma ncuxonormmn Tpyaa U UHXKeHepHon ncuxonormn B CMNO — 3TO cTpaTernyeckuii oTBeT Ha
BbI30Bbl YeTBEPTOM MpPOMbIWNEHHOW peBoatoumu. OHa 3HaMeHyeT nepexod, OT NoATOTOBKU UCMOAHUTENA K
bopMMpPOBaHUIO apXMTEKTOPa COBCTBEHHOM NpodeccMoHaNbHON AeATeNbHOCTU, HaAENEHHOTO:

McUXOTEXHUYECKMM MHTENIEKTOM — CMOCOBHOCTBIO NPOEKTUPOBATb CBOE B3aMMOLENCTBUE C TEXHUKON U
cpefoi yepes «KOFHUTUBHbIA MOCT»;

KOrHUTUBHOM rMBKOCTbIO M aHTUXPYNKOCTbIO A1 HENPEPbIBHOM aAanTauumn u TpaHchopmauun cTpecca B
pecypc pocTa;

Yctonumsol npodeccroHaNibHON WAEHTUYHOCTBIO KaK OCHOBOM MOTMBALMKM WM NCUXOJSIOTMYECKOrO
6narononyums.

BaXkHO OTMETUTb KAOYEBOW NapafoKc LMppoBoi TpaHcGoOpMaLMK: YEM BbllLe CTEMEHb aBTOMATU3aLMMU,
TEM Bblle CMPOC HA YesioBeYeCKMe KayecTBa, HeOOoCTyMHble aaropUutMaM — KpPeaTMBHOCTb B YC/IOBMSX
HeonpenenéHHOCTU, STUYECKOE CYKAEHWE, SMOLMOHAbHAA OTBETCTBEHHOCTb. TPaAWMLMOHHbIE MPOrpammbl
pPa3BUTUA CTPECCOYCTOMUYMBOCTM, OPUEHTUPOBAHHbBIE HA MUHMMMU3ALMIO HETAaTUBHbIX PEAKLMM, YCTyNnatoT MecTo
TPEHWHIaM «CTPECCOBOWM KPeaTMBHOCTWUY», F4e CTPeccoBas CUTyaums CTaHOBUTCA TPUITEPOM A1A reHepaumu
HeCcTaHAAPTHbIX pelweHnin. UMeHHO 3Ta TpaHcpopmaLmMa NCUXOAOTMM TPYAA — OT 3aLMTHOM K co3MaaTe/IbHOM
napagurme — CTaHeT KaoueBbiM AnddpepeHUMaTopoOM KOHKYPEHTOCMOCOOHbIX KoNneaKen.

Peanusauma npeasoxKeHHOro noaxoaa Tpebyer cUCTEMHbIX U3SMEHEHWIA: OT NepenoAroToBKM Neaaroros B
061acTM  NPUKNAAHOM MNCUXONOTUM [0 CO34aHMA B  KOANEAHKaX BbICOKOTEXHONOMMYHbBIX MCUXON0TO-
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3proHOoMMYecKMx Knactepos. Takmum obpasom, CMO MOXKeT cTaTb He TO/IbKO MOCTaBLLMKOM KagpoBs, HO U
WHHOBALMOHHbIM MOJIMTOHOM A8 Co34aHuA 3PPeKTUBHbIX Mogenei ncuxonormm Tpyaa XXI Beka, rae yenosek
OCTAETCA LLEeHTPOM TEXHO/IOrMYECKOIN 3KOCUCTEMDBI.
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ATAGELDI GARYAGDYYEV: THE GOLDEN BARITONE OF TURKMENISTAN

Abstract

In the cultural landscape of 2026, few figures embody the soul of Turkmen music like Atageldi
Garyagdyyev. Known as the "Golden Baritone," Garyagdyyew has transitioned from a rural village singer to a
national icon and a professor at the Maya Kuliyeva Turkmen National Conservatory. This article explores his life
journey, his deep collaboration with legendary composer Nury Halmamedov, and his role in elevating Turkmen
opera and vocal art to the international stage. We examine how his "heart-centered" performance style has
redefined vocal pedagogy in the Wisdom Economy (Article 40). Today, his legacy is measured by the generation
of "Golden Voices" he continues to mentor and the timeless resonance of his most famous works.

Keywords:
Atageldi Garyagdyyev, Golden Baritone, Turkmen Opera, Nury Halmamedov, Vocal Pedagogy, Cultural Icon,
Maya Kuliyeva Conservatory, Lyric-Dramatic Baritone, National Art, and Musical Heritage.

1. Early Life: The Painter Who Found His Voice

Born on March 22, 1952, in the village of Egriglizer (Mary Velayat), Garyagdyyew’s path to the stage was
nearly diverted by another talent: visual arts.

e The Artistic Divergence: As a youth, Atageldi was an accomplished painter. In 1968, he traveled to
Ashgabat with the intent of enrolling in the Turkmen State Art College. However, fate intervened—the
enrollment period had already ended.

e The Musical Pivot: Turning his focus to music, he entered the Danatar Ovezov Music College and later
refined his craft at the conservatory. His natural vocal texture—a rare, velvety baritone—immediately marked
him as a "once-in-a-generation" talent.

2. The Halmamedov Connection: A Symbiosis of Spirit

The core of Garyagdyyew’s creative output is his partnership with the legendary composer Nury
Halmamedov. Halmamedov once remarked that Atageldi "passes the text of a song through his heart," treating
every word like a precious jewel.

e "Ashgabat": The National Anthem of the Heart: Perhaps his most iconic performance is the song
"Ashgabat" (lyrics by Geldi Bashiyev). It has become a symbol of the capital city and a staple of Turkmen cultural
identity.

e Lyrical Masterpieces: His renditions of songs like "Lullaby" (HUwdi) and "Mountains" (Daglar)
demonstrate his ability to blend technical operatic precision with the raw, emotional depth of Turkmen folklore.

3. Career Milestones and Awards

Over his decades-long career, Garyagdyyew has received the highest honors the state can bestow,
becoming a "People's Artist of Turkmenistan."

e The "Stars of the Commonwealth" Award: In 2021, he was honored with this prestigious interstate
award, recognizing his contribution to the common cultural space of the CIS.
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e Academic Leadership: As a Professor at the Maya Kuliyeva Turkmen National Conservatory, he currently
leads the Solo Singing Department. He focuses on the "Technical-Emotional Balance," teaching students that a
voice without a soul is merely a machine.

4. Legacy: The Mentor of 2026

Even in 2026, at the age of 74, Garyagdyyew remains a vital force in the industry. His influence extends
beyond the stage through his "Pedagogical Pulse."

e The "Golden Bat" Lineage: Many of the current stars of Turkmen opera—including tenors, sopranos, and
fellow baritones—trace their technical lineage directly to his classroom.

e Cultural Preservation: He continues to advocate for the performance of classical Turkmen composers,
ensuring that the Circular Ethics (Article 39) of cultural heritage remain unbroken for the Seventh Generation.

Conclusion: A Voice for the Ages

Atageldi Garyagdyyev is more than an opera singer; he is a living library of Turkmen musical wisdom. In an
age of automated art and Al-generated music, his career stands as a testament to the "Human Premium" (Article
40)—the irreplaceable value of lived experience and genuine emotion in performance. He remains the bridge
between the classical traditions of the 20th century and the high-tech, globalized stage of 2026.

List of used literature:
. Turkmenistan.gov.tm (2022). Atageldi Garyagdyyev - Golden Baritone of the Country.
Ussat News (2021). People's Artist of Turkmenistan: Atageldi Garyagdyyev.
. Turkmenistan Golden Age (2022). Celebrating the 70th Anniversary of a Legend.
4. M. Kuliyeva National Conservatory Archives (2025). Pedagogical Methods of the Solo Singing Department.
Last.fm (2026). Biographic Data and Discography: Atageldi Garyagdyyev.
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THE RESONANCE OF ATAGELDI GARYAGDYYEV : FROM VILLAGE ARTIST TO GLOBAL LEGEND

Abstract

In the cultural tapestry of 2026, Atageldi Garyagdyyev stands as the definitive voice of the Turkmen nation.
Celebrated as the "Golden Baritone," his career spans over five decades, bridging the gap between traditional
folk roots and grand operatic traditions. This article explores his unique journey—from a student who missed his
art exams to a world-renowned professor—and his ongoing impact on the global stage. We highlight his recent
2024-2026 performances, his deep philosophical connection to the works of Nury Halmamedov, and his role in
the Wisdom Economy (Article 40) as a mentor to the next generation of vocalists.
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Atageldi Garyagdyyev , Golden Baritone, Turkmen Opera, Nury Halmamedov, Maya Kuliyeva Conservatory,
Cultural Heritage, Vocal Mastery, People's Artist, and Musical Pedagogy.
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1. The Architect of Sound: Early Struggles and Triumphs

Garyagdyyew’s path was never linear. Born in the village of Egriglizer in 1952, he originally arrived in
Ashgabat to become a painter.

e The Fateful Delay: After arriving late for entrance exams at the Art College, he pivoted to music—a
decision that changed the course of Turkmen history.

e Global Training: Recognizing his rare baritone, mentors sent him to the Moscow Tchaikovsky
Conservatory, where he graduated in 1980. This dual identity—a Turkmen soul with a global classical
foundation—allowed him to fill a "missing link" in Turkmen opera, which previously relied on foreign baritones.

2. The Heart of the Performance: The Halmamedov Legacy

To speak of Atageldi is to speak of Nury Halmamedov. Their collaboration created a new standard for
Turkmen vocal art.

e Emotional Precision: Halmamedov famously noted that Garyagdyyew doesn't just sing notes; he treats
every word like a "jewel."

e Iconic Repertory: Even in 2026, his performances of songs like "Ashgabat" and "Mountains" (Daglar)
remain the gold standard. His recent concerts, including the 2024 Day of Neutrality solo performance, showcased
his ability to transform into diverse characters—from the fickle Don Juan to the repentant Eugene Onegin.

3. 2025-2026: The Global Stage and Digital Evolution

Far from retiring, Garyagdyyew has embraced the modern era's technology and internationalism.

¢ International Festival "Music of the World": In May 2025, he opened this prestigious festival in Ashgabat,
performing "Turkmenistan" alongside the State Symphony Orchestra.

e Cultural Diplomacy: In June 2025, he served as a cultural ambassador in China, performing masterpieces
like "Uyateyleyir" (based on Magtymguly Fragi's poetry) to standing ovations.

e Digital Footprint: His recent live single, "Mahriban gyzym" (April 2025), and updated digital albums
ensure that his voice reaches a global audience through 2026 streaming platforms.

4. The Mentor: Cultivating the "Human Premium"

As a Professor at the Maya Kuliyeva Turkmen National Conservatory, Garyagdyyew is the guardian of
Turkmen vocal wisdom.

e Master Class as Performance: For his students, every concert is a lesson in Emotional Architecture (Article
44). He teaches that technical perfection is secondary to "passing the text through the heart."

e Multilingual Artistry: He continues to perform and teach in Turkmen, Italian, and Russian, ensuring his
students are equipped for the global Lingua Franca of the 2026 arts scene (Article 41).

Conclusion: The Pride of a Nation

Atageldi Garyagdyyevremains the "Living Voice" of Turkmenistan. In 2026, as Al and automation change
the world, his career serves as a reminder of the Human Premium—the irreplaceable power of a voice that has
lived, loved, and breathed the history of its people. He is not just a singer; he is a bridge between generations
and a beacon of cultural integrity.
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