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OBPAIIEHUE
K OM3HEC-CTPYKTYpaM U HAYYHO-TE€XHUYECKOMY COOOIIECTBY

[TocnencTBust TEeKylIed BCOBIIIKM MyTareHHOW KopoHaBupycHod uH¢pekuun Covid-19,
HACTOJIBKO CEPbE3HBL, UTO YXKE CJIelyeT TOBOPUTH 00 AMUAEMUOJIOIMYECKOM KpU3HCEe, OXBATUBILIEM
IUTAHETY, KOTOPBII CTPEMUTENbHO MpHOOpen TriaobdanbHble MacITadbl U CTABUT Iepel 00IECTBOM
MHOTOYHCJICHHbIE BBI30Bbl. HO HET COMHEHHWH, YTO TJIaBHBII W3 3TUX BBI3OBOB BCE K€ JIEKHUT
UMEHHO 6 UHMENIeKMYanbHOU NI0CKOCHU.

B cpenHecpouHOil IEpPCHEKTUBE HA MEPBBIM IUIAH JIOJDKHBI BBIWTH, B TOM YHCIIE, U MEPHI,
KOTOpBIE TIO3BOJIAT, TI0 KpailHEeW Mepe, YaCTUYHO JeMI(UPOBATh MOCIEACTBHS JAaHHOTO KpU3HCa
JUTSL DKOHOMUKH. Takue Mepbl MPEICTaBISIFOTCS 00Jiee YeM BaKHBIMH, B YACTHOCTH, U MIOTOMY, 4TO
CYILIECTBYET OIPOMHAsl BEPOSITHOCTH IOBTOPHBIX BCIBIIIEK, PABHO KAaK W TOSBJICHUS HOBBIX
MyTtauuid. Tak, M0 MHEHHIO BEIYUIMX POCCUUCKHX BUPYCOJIOTOB U SIUJIEMHOJIOIOB, CKOPEE BCETO
AMUAEMHUOJIOTHYECKUNA KPU3UC, C KOTOPHIM CTOJIKHYJICS MUD, OyIIET daeko He nocieonum, domiee
TOT0, TAKOTO POJa BCIBIIIKH BUPYCHONW MH(EKIMN MOTYT MpUOOpecTH cezonnwiii xapakrep. [Ipu
3TOM MO Mepe TOro, Kak YHUCIO HHQHUIMPOBAHHBIX B MHPE PAaCTET, SKOHOMHYECKHH acHeKT
po0GJIeMbI CTAaHOBUTCS Bce Ooliee 1 0oJiee 3HAYNMBIM.

Kak 3asBuna nupekrop-pacriopsautess MexayHapogHoro BamoTHoro ¢ouga (MB®D)
Kpucranuna ['eoprueBa, xaoc, CBsI3aHHBIN C IIUPOKUM IMPUMEHEHHEM KapaHTUHHBIX MEpP M0 BCEMY
MHUpPY, CO3[la]l «HU HA YTO HE TMOXOXKHiI» KpU3UC B 3KOHOMHKE. B Xome mpecc-koHbepeHIuu 1o
WUTOTaM BCTpPEYM C TpeAcTaBUTEsIMH BcemupHoil opranmszanuu 3apaBooxpanenus (BO3) ona
MOAYEPKHYIa, YTO HUKoraa B ucropun MB® mupoBas sKOHOMHKA HE OKa3blBajlaCh TaKOM B
Tynuke: «9To Xyxe, yeM ri1o0anbHbii pruHaHcoBblit kpusuc 2008—2009 rr.».

UenoBeuecTBO MIOJDKHO BBIPA0OTAaTh KOHCOMUAMPOBAHHBIA HMHTEIUIEKTyalbHBIH OTBET Ha T€
BBI30BbI, KOTOpBIe TocTaBui nepen HUM COVID-19. B nepByro ouepenpr 3TO KacaeTcsi, KOHEUHO,
ocmulcleHusa TeX Mep, KOTopble HE00XOAUMO MPUHATH B 0003pUMOM OyayIIeM, a TakXke i TOro,
yTOOBI cUTyalus, BO3HHKIIAs BecHOW 2020 roma, HE MOBTOPHIIOCH, YTOOBI BCIBIIIKA HOBBIX
BUPYCHBIX WJIM MHBIX MHPEKIMA HE MPUBEIU K CTOJb TJIAYEBHBIM IMOCIEICTBUSAM JJIsI SKOHOMHUKH,
KaK 3TO UMEET MECTO ceryac.

[ToguepkuBaro emie pa3, OTBET, IPEXKJIE BCErO, JIEKUT B MHTEIUIEKTyalbHOM MiIocKocTu. Tak,
ceifuac B Mupe uaeT Oosee ueM 0KUBIIEHHAS JUCKYCCHS; DKCIIEPTHOE COOOIIECTBO pa3IeUiIoch Ha
JIBa jarepsi, OJIMH U3 KOTOPBIX OTCTAUBAET ILBEACKYIO MOJAEINbY, KOI/la )KECTKUX KapaHTUHHBIX Mep
HE BBOJATCSA, a IPYroil OPUEHTUPYETCS] Ha T€ MOJENH, KOTOPbIe UCTIONB3YIOT OONBIINHCTBO CTPaH
MHpa, BBOJS )KECTKHE KAPAaHTUHHBIE MEPBHI.

B sToit muckyccun MpUHUMAIOT y9acTUE OTHIOb HE TOJIBKO BUPYCOJIOTH M MEJIUKH, MTOCKOJIBKY
y)XK€ HE BBI3BIBAET COMHEHHI, YTO KPHU3UC 3aTPOHYJ MHOTOYHCIICHHBIE aCHEKThl IKOHOMHYECKOM
*u3HU. He HyXHO 3a0bIBaTh, UYTO MaJICHHE SKOHOMHUKH TAKXKE M3MEPSIETCS IEHOW YEeIOBEUECKUX
KU3HEW. [lameko He CiydailHO B CBOEM HEJABHEM BBICTYIUICHWHM TeHepaiabHbd cekperapp OOH
TOBOPHJI O TOM, YTO OJHHM M3 MOCIEICTBUN TEKYIEro Kpu3nuca OyIyT CMEPTHU COTEH ThICSY JIeTei
[0 BCEMY MHPY, KOTOpPbI€ HE CMOT'YT MOJYYUTh MOJHOLUEHHOIO MHUTAHUS U JIOJHKHOTO yXoJa B
ciryyae 0oJe3HHU.

OueBUHO, YTO MAJIEHHE SKOHOMUKH OTPA3UTCS U HA MOXKWIBIX JIIOASIX. OTCYTCTBUE AOIKHOTO
yX0/a, OTCYTCTBHE TOTO MUTaHHUS, KOTOPOE OHU MOJIydaldW A0 KpU3HCa, OTCYTCTBUE AOCTyNa K
HEOOXOAUMOMY MEIUIIMHCKOMY OOCTY>KUBAHHUIO TAKKE MPHUBEACT K JOMOJHUTEIBHBIM CMEPTSIM H
KpaiiHe CIIO)KHO CKa3aTh, Kakoil BKJan Oyner Oombine. HemsecTHo, Oosbiie nu OyAeT cMmeprei
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MOXKWIBIX JIIOJIEH, HETIOCPEACTBEHHO 3apa3UBILIMXCSI KOPOHABUPYCOM, WIIM K€ MPHUACTCS 0XXHUAAThH
BO3pacTaHUs CMEPTHOCTH M3-3a HEOEAAHUS U OTCYTCTBUS JOJDKHOIO yX0/a.

Ha Bce 3TH BOmpoCH, B IEPBYIO OYepe/b, JOJDKHA OTBeYaTh Hayka. HeoOXoIMMbl aleKBaTHbBIE
MaTeMaTUYeCKHe MOJENIU PACIPOCTPAHEHUS BUpPYyCa, a TAKXKE MAaTEMAaTUYECKHE MOJEIU, KOTOPHIC
HEMOCPEACTBEHHO OyyT CBSI3BIBATh OIPAaHUYEHUS HA JACSITEIbHOCTh T€X WM MHBIX MPEANPUSITHI C
MOCJEICTBUAMU JUIsl 3KOHOMHMKH, KOTOpPBIEC, IIOAYEPKHEM €II€ pa3, TAKKE HU3MEPAIOTCA B
YEJIOBEUECKUX KU3HSIX.

Bropast cropona Bompoca COCTOMT B TOM, YTOOBI BBIPaOOTAaTh aJleKBaTHBIE MEpPHI 3alUTHI.
Ceituac 5KCIepTHOE COOOIIECTBO B OCHOBHOM OOCYXITAeT MpoOJeMy CO3/aHHUSl TECT-CHCTEM H
BakIMH. B 3TO CBsI3M HEOOXOAMMO OTMETUTH, YTO TaKUE TPAJUIIMOHHBIC OMOJIOTHYECKHE MEpPHI
3alUTHl OT BUPYCHBIX 3apaKEHUN HEM30EKHO OYAYT 3anazovléamsp, TaK Kak Ha WX anpoOaIuio
BHEJPCHUE B CEPHUIHOE MPOU3BOJCTBO TpeOyeTcs 3HauMTeIbHOEe BpeMsa. VIMEHHO 3TO U
MIPOJIEMOHCTPUPOBAN TEKYIIMH SMUAEMHOIOTHYECKHM KpU3UC. DTO OOCTOSITENHCTBO BBIBOAUT HA
MEPBBIN IJIaH HEOOXOIUMOCTh CO3/IaHUS HEeOUO0102Uu14ecKUX CPEeICTB 3aIIUThl HACEICHUS OT HOBBIX
yrpo3. CpenctBa MNPOTUBOACHCTBHS TEKYIIMM W HOBBIM HMHQEKIUAM JIOJDKHBI HOCHUTh
YHUgepcanpHulil (He 3aBUCAIINNA OT KOHKPETHOU (pOpMBI Mymayuu) xapaktep, a, Ciel0BaTelbHO,
CTPOUTHCS HA HO8bIX (HU3UKO-XUMHYECKUX MPUHIIUTIAX.

Opnako, pemas 3Ty HETPUBUAIbHYIO 3aJady, MHPOBOE COOOILIECTBO B OCHOBHOM
CKOHIICHTPUPOBAJIOCh Ha IPOMU3BOJACTBE MEAMIMHCKMX MAacoK, HO 3TO TOXE cO3JaeT OoJiblie
mpo0JieM, YeM MOo3uTHBa. J[eHCTBUTEIIBHO, IIeHA Ha MEIUIIMHCKHE MAcKH MMOJACKOYMIA KPaTHO, OHU
TPeOYIOT I CBOETO MPOM3BOJCTBA BCE OOJIBIMUX M OOJBIIMX PECYpPCOB U TE JICHBI'H, KOTOPHIC
Ka3axCTaHIbl pacXoAylOT Ha MEAMIIMHCKUE MACKH, CIYXaT JOMOJHUTEIbHON HArpy3kod Ha M Tak
OCKYJIEBIIHMI ceMelHbI OrokeT. Y 3TO mpH yCIOBUHU, YTO TaKUE MEIULMHCKHE MAaCKH 3a4acTyIo
Mano 3(QQeKTUBHBI B 3alllUTe OT BUPYCHBIX 3apakeHHil. boiee Toro, co Bceil OCTPOTO CKOPO
BCTaHEeT MpobiemMa YTUIM3AlUU MEIUIMHCKUX MacoK. Macku, OpoOIlleHHble Ha YIUIlE, BIOJHE
MOTYT CTaTh Kyjaa Oojiee OINMacHBIM HMCTOYHHUKOM 3apaK€HHUs, HEXeNIu JI00M Jpyroi.
CrnenoBaTenbHO, W 3Ta MpoOJIieMa JIOJDKHA peniaThCs HEKUM HETPUBHAIBHBIM 00pa3oM, HYKHO
MPUAYMAaTh IPYroil OTBET M 3TO TaKXKE 3a/1aya HAyKH.

Takum 00pa3om, HE BBI3BIBAET COMHEHHH, YTO B CETOJHAIIHUX YCIOBUAX HayKa JOJKHA
KOHCOIIUMPOBATHCS U OPOCUTH BCE CBOU YCUJIUS Ha PEIICHUS TEKYIIUX MpooIem.

Hayka nomkna nokaszath, 4To y4€HbIE HE 3ps €IST CBOM XJeO, 4TO OHU JACHCTBUTEIHHO B
COCTOSIHMM pellaTh aKTyaJbHbIE 337aud, a HE 3aHUMAThCS HEKMMH MAJIONOHSITHBIMHU MPOEKTaMU,
pealibHbIe Pe3yNbTaThl OT KOTOPBIX €CIH U OyIyT MOJYYEHbI, TO B O4EHb OTAAJICHHON MEPCIIEKTHUBE.

Pazymeercs, cyiecTByeT orpoMHOE KOJTMYECTBO HHTEPECHBIX 3a/1a4, Y KaXKJA0T0 U3 YYCHBIX €CTh
CBOsI 00JIaCTh UHTEPECOB, HO Ceiiuac He BpeMs JUIsl 3rou3Ma, B TOM YMCIE€ U UHTEIJIeKTyaabHoro. B
MEpBYI0 Ouepe/b, HeOOXOIMMO pelaTh T€ 3a/Jayd, KOTOphle CTAHOBATCS Bce Oosee U Ooiee
aKkTyanpHbIMH. Pa3zymeeTcsi, Hayka camMa 1o ce0e He CHOpaBUTCS C PEUIEHHEM BCEro 3TOr0
KOMILJIEKCa MpoOJIeM.

NMeHHO 1OoATOMY HYKHO CO BCEHl OCTPOTOM IMOCTaBUTh BOIPOC O CTUMYJIHUPOBAHUU
rOCy/IapCTBEHHO-YaCTHOTO MMapTHEPCTBA B OOJNACTM WHHOBAIMOHHON JESATENBHOCTH, a TaKke
CTUMYJIMPOBATh ydacTHe OU3Heca B pelIeHNH MHHOBAIMOHHBIX 33]1a4.

MHorue npennpusiTus yke ceiiuac HeCyT OTpOMHBIE MOTEPH, OHU TBITAIOTCS HANUTH BBIXO, HO
ATOT BBIXOJI UM JIOJDKHA TMOJCKAa3aTh HayKa, Kak 3TO uMeno mecto B nepuoj Ilepsoii u Bropoi
MIPOMBIIIIICHHBIX PEBOJIOIIHH.

[lepen nuIIOM CTOJB TPO3HOM OMACHOCTH M MPOTHO3UPYEMOr0 3KOHOMHYECKOIO craja Ou3Hec-
KPYTH U HAYYHO-TEXHUYECKOE COOOIIECTBO JOJDKHBI OOBEIUHUT YCUITHS.
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B Tex crpanax, KOTOpbIe MPUHSATO NMEHOBATH Pa3BUTHIMH, TOJOKEHUE JEN B Hayke ne-(hakTo
KOHTPOJIHPYET OU3HEC, MPUYEM HE TOIBKO KPYIMHBIA. DTO JNENIal0T HE YNHOBHUKH, HE CAMU yUCHBIC,
a MMEHHO OHM3HEC, U MMEHHO IOSTOMY 3TH CTpaHbl JCHCTBUTEIHLHO MOTYT OBITH OTHECEHBI K
KaTeropuu pPa3BUTHIX. bu3Hec B HHUX caMm BbIOMpaeT pa3pabOTKH, KOTOpbIE €My HYXHBI U HX
¢buHancupyer.

Ha, pa3yMmeercsi, OTEUECTBEHHBI OW3HEC HOJTHE TOABl CMOTpPENT Ha Ka3aXCTaHCKYI0 HAyKy
CBBICOKA, He 0Oe3 OCHOBaHHMiIl mojiaras, 4yTo HEe €l KOHKypHUpOBaThb C TaKMMU TUT'aHTaMHU Kak,
Hanpumep, «CamcyHr». Ho, Tekymmili snuaeMHONIOrHYecKHil KPU3UC KapIuHAIBHBIM 00pazom
MIOMEHSIJT BCE MUPOYCTPOIMCTBO; MUP CHOBA OUICTUHWJICS TpaHUIlaMU. TOYHO Takas K€ CUTYyalus
CJIOXKUIACh cpasy nocie llepBoit MUpOBOM BOMHBI.

VYe HeT COMHEHMH, 4TO 3Ta cuTyauus — Hagoiro. B Hemernkom MuHctuTyre PobGepra Koxa
3asBWJIM, 4YTO TMAaHJIEMHUSI KOpOHABUpYyCa MOXET MPOAJIUTHhCS JBa roja, a uHpexnus Oyxer
pacnpocTpaHsaTbes BoiHaMu. KpoMe Toro, Henb3s He MPUHATh BO BHUMAHUE BBICOKYIO BEPOSITHOCTD
HOBBIX MyTalUH.

B Takux ycrnoBusSX pacCUMTHIBaTh Ha TEXHOJOTMYECKHUE 3aMMCTBOBAHHS M3-3a pyOexa yxXe He
MPUXOAUTCS, OCOOEHHO, €CJIM TOBOPUTH O MepaX, MPU3BAHHBIX 3aIUTUTH OuzHec. KoHKypeHIs
o0ocCTpsieTcsl JajJeKo He TOJBKO Ha PBIHKAX YIJIEBOJOPOIHOTO ChIpbs. Bcs reoskoHomuyeckas
KapTa MUpa CHOBa MpHIILJIA B JIBIJKEHHE. PBYTCS JIOTMCTHYECKHE IIEMOYKH, BCE Yallle Pa3garoTcs
rojioca, YTBEpKIArOIIKe, 9TO MPOSKT T0JI Ha3BAaHUEM «TII00aIM3aIlsy, €ClIU He TIOXOPOHEH, TO BO
BCSIKOM CJIy4ae OTJI0KEH 0Y€Hb HaJ0JTO.

CrnenoBatenbHO, HAIIMOHATBHOMY OW3HECY JIF0OON CTpaHbl MPUIETCS OPUEHTUPOBATHCS TOIBKO
Ha HAI[MOHAJBHYI0 HayKy. HHKTO KpoMme camux Ka3axCTaHIIEB HE 3aMHTEPECOBAaH B TOM, 4TOOBI B
Hyp-Cynrane u AaMatbl CHOBa OTKPBUTUCH Kad)e, pECTOPaHbl H TOPTOBBIC IICHTPBL. ITO, KOHSUHO,
KacaeTcsi 1 MHOTUX APYIMX BUJOB MPEANPUHUMATENIbCKON AesTenbHOoCTH. OTeuecTBeHHas! HayKa,
paszymeercs, He Ta, uTo B CILIA, HO OU3HECMEeHaM U MpEeANPUHUMATENSAM, IPUIETCS UTpaThb TEMU
KapTaMH, KOTOpbIE cAaia UM cyanroa. pyrux He Oymaer.

B cnoxuBmIMXCA YCIOBUSIX OCHOBHOW 3aJayeld OTEYECTBEHHOW HAyKW JIOJDKHO CTaTh
nemMrpupoBaHue TMOCIEICTBUA SKOHOMHYECKOTO CrMaja, MpoIle TOBOps, €€ OeN0 — 3allUTHTh
Ka3aXCTaHCKUU OM3HEC OT TOro yAapa, KOTOpbI HaHec eMy KopoHaBupyc. Ho, 3Ta 3amaua MoxeT
OBITH pellleHa TOJBKO €Clii OM3HEec-COOOIIECTBO TMEpPEeCTaHEeT MAacCUBHO HAONIOAATh 3a TEM, YTO
MIPOUCXOAUT B Ka3aXCTAaHCKOM HAayKe.

Nmvenno mosTomMy HeoOXoauMa TeCHEHIIas KOHCONMIAIUS BCErO0 HMHTEJUIEKTYaIbHOTO
MOTEHIIMaja CTpaHbl U Ou3Hec coobiecTBa. Jliis aToro, paymeercs, B MepBYIO ouepelb TpeOyroTes
COOTBETCTBYIOIIME JAUCKYCCHOHHBIC Tuiomanaku. OCHOBa JJIsl UX pean3allud yxe 3aliokeHa. 12
anpenst 2020 r. HanuonansHoOl nHxkeHepHo Axagemuein PK ¢ yuactuem Accambiien HapoJoB
EBpaszun, KazHY um. anp-®apadu, Kopeilickoro Hayuno-rexuuueckoro oodmecta «Kaxak» Obuia
MpoBeJieHa MEeXIyHapoaHas oHnaiiH-koH(epeHius «Hayka u Bbiciiee o0pa3oBaHHe: B MONCKe
OTBETOB HA BbI30B IJI00AJIBHOI0 3MUAEMHUOJOTHYECKOT0 KPHU3HCa», TPUypodeHHas Ko J[HIo
Hayxku.

[To wmarepuanam koH(epeHIIMH CcHOPMHUPOBAH JaHHBIM CHENHATBHBIA BBIMTYCK JKypHAala
«M3BecTHs HAYYHO-TeXHUYECKOro obOmiecTBa «Kaxaky, B KOTOPOM OTpa)KeHBI Pa3IMYHbIC BAPHAHTHI
KOHKPETHBIX TEXHUYECKUX PEIICHUN B MEP, 0 MPOPUIAKTAKE U 3aIIUTE OT BUPYCHBIX 3apayKCHUMH,
MpeiaraeMble Ka3aXCTaHCKOW HayKOW OM3HEC-COOOIIECTBY JUIsl COBMECTHOM peaTn3allii.

Henytat Cenara I[lapnamenTa Pecniy6inku Kazaxcran,
[Ipe3uaeHT HalmoHaNBHON HHXEHepHOU akanemuun Pecriyonuku Kazaxcras,
akagemuk HarnmonansHol akagemun Hayk PecnyOnuku Kazaxcran b.T. Xymarynos
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MATEMATHUKA U UHOOPMATHUKA

MPHTH 27.41.19
V]IK519.622.2

O MATEMATHYECKUX MOJEJIAX J1JIA ITPOTHO3UPOBAHU A
PA3ZBUTHUA HOBOI'O KOPOHABUPYCA COVID-19

Temup6exos H.M.!, Temup6exona JI.H.2
YHayuonanvnas unocenepnas axademus Pecnybnuxu Kazaxcman
2 Kazaxckutl HayuonanuHulll ynueepcumem umenu Abas
Anmamot, Pecnybauxa Kazaxcmarn
e-mail: laura-nurlan@mail.ru

B oannoii pabome ucnonvzyemcs Memooono2us coeMecmno20 UCHOIb308AHUS MAMEMAMULECKOU MOOenU
U eJHCeOHEBHBIX PedibHblX OAHHbIX pacnpocmpaneHuss Hogoeo kopornasupyca COVID—-19 ¢ Kazaxcmane 0ns
U3yueHus U NpocHO3a  dnudemuono2udeckou cumyayuu. B pabome coenan 00630p  paziuuHuIX
mamemamudeckux mooeneti pasgumusi dnudemuu. Paccmompenvr nosvle mamemamuueckue mooenu
pacnpocmpanenus kopornasupyca COVID-19, onucvisaemvie cucmemamu HeruHelHvix Oud@epeHyuanbHbIx
YpagHeHUil.

Brumanue obpaweno na mo, umo mexomopwvie Kod3puyuenmol u HayanbHble OAHHbIE SMOU CUCHIEMbL
YpaeHeHull Heu38ecmHul UlU 3a0ansl ycpeonenno. Iloomomy naubonee nepcneKmueHviM 07l peuleHus 3a0ay
OYeHKU U NPOSHO3UPOBAHUS NPOYECcO8 PACHPOCMPAHEHUs BUPYCaA ABNAEMCs NO0X00, 0a3UpyIoWulics Ha
KIACCUYECKOM 8apUAYUOHHOM npunyune Jlazpandica ¢ UCnoib306anuem conpsaiceHnvix ypasrnenui. Coz0ana
npocpamMma Ol YUCIAEHHO20 peuleHust Kodp@uyueHmuon o00pamHol 3a0ayu OCHOBAHHOU HA MoOeu
mamemamuueckoti  dnudemuonocuu  SIR.  Onpedenenvi  xospuyuenm unmencusHocmu KoOHMAKMOG
UHOUBUO08 C NOCACOVIOWUM — UHPUYUDOBAHUEM, KO3 puyuenm uUHMEHCUBHOCMU — BbI300POGICHUSA
UHDUYUPOBAHHBIX UHOUBUOOEB U COeNaH KPAMKOCPOUHbI NPOSHO3.

Knrouesvie cnosa: mooenv mamemamuuecxkou snudemuonozuti, koponasupycCOVID—-19, moodenv SIR,
npamas  3aoaya, kodpguyuenmnas obpammas 3adaud, KOIPOuyueHm UHMEHCUBHOCMU KOHMAKMO8
UHOUBUOO8 C  NOCIeOYVIOWUM  UHQDUYUPOBaHUEM, KOIDDUYyUenm UHMEHCUBHOCMU  8bI300POGICHUSA
UHDUYUPOBAHHBIX UHOUBUOO8, HUCTEHHOE PeuleHUe, MemoO CONPSNICEHHBIX 2PAOUECHINO0E.

Byn oicymvicma  9nudemMuono2usiviy sHcagoaiiovl 3epmmey Jcone 00axNcay Yulin MamemMamuKaiblk
mooenvmen sicana COVID-19 koponasupyceinviy Kazaxcmanoazol KyHOeNKmMI HAKMbl MAPALYbl MYpaivl
Manimemmepoibipee KONOAHY Memo0oa02usicsl bepiieeH. Kymvicma Mamemamukaiblk SNUOEMUOIOSUSHIY
apmypai mooeavoepine wony omcacanrovl. Cuizbikmol emec OupghepeHyuanovly menoeyiep icyiecimen
cunammanamoin  COVID-19  koponasupycoinviy  mapanyblubly HCana MAmMeMamuKkaiblk Mooenboepi
Kapacmuipbliovl. Kapacmulpvlizan menoeyaep icyieciniy Keibip xodg@uyuenmmepi meH oOacmanivl
MaHOepi benziciz Hemece opmawia manoepi Oepineendicin  6aixadvly. COHObIKIMAH BUPYCMbIY MAPALYbIH
bazanay men Oomicayovly ey nepcnekmuemi — wiewimi myuindec menoeyiepoi KOlOaHd Omulpbln,
Jlazpancovly  KIACCUKANbIK — 8APUAYUSILIE — NPUHYUnine — Heziz0eneen  macin.  Mamemamuxanviy
anudemuonoeusnviy SIR mooenine nezizoencen Koaghuyuenmmi xepi ecenmepoiy caHovlK wewimin maoyaa
apuanzan 6agoapiama dcacanovl. Kexe mynzanapovly OaiiaHvic  OAPHICLIHOA  THOEm  HCYKMbIPY
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KAPKbIHOBLILIZLIHGIY — KOIDUYUEHMI  JiCOHe  JCYKMbIPEAH a0amoapobly JiCA3blNY KAPKbIHOLLILIZbIHbIY
KO3 puyuenmi anbikmandvl JHcane KbiCKa MEP3iMOI OONINCAM HCACANAODL.

Tipex co30ep: snudemuonozusnviy mamemamuxanrvis mooeni, COVID-19 xoponasupycol, SIR mooeii,
mypa ecen, Kepi Kod(duyuenm ecen, dceke MYNEAIAPOLIY OAUIAHLIC OAPLICLIHOA [HOEm JHCYKMbIPY
KAPKbIHOBLIbIZbIHGIY KO uyuenmi,  dcykmoulpean — a0amoapobly — JHCA3bLLY — KAPKbIHOLLILIZIHBIY
Koa¢hhuyuenmi, canovlx wewtim, myuinodec epaouenmmep 20IiCi.

This paper uses the methodology combines the use of mathematical model and daily real data on the
spread of the new COVID-19 coronavirus in Kazakhstan to study and forecast the epidemiological situation.
The article contains a review of various models of mathematical epidemiology. New mathematical models of
COVIND-2019 coronavirus propagation described by systems of nonlinear differential equations are
considered. We drew attention to the fact that some coefficients and initial data of this system of equations
are unknown or set on average. Therefore, the approach based on the classical Lagrange variational
principle using conjugate equations is the most promising for solving problems of estimating and predicting
virus propagation processes. A program was created for numerical solution of the coefficient inverse
problem based on the mathematical epidemiology model SIR. The coefficient of intensity the contacts for
individuals with subsequent infection, recovery rate of infected individuals and the short-term forecast are
determined.

Keywords: mathematical epidemiology model, COVID-19 coronavirus, SIR model, direct problem,
coefficient inverse problem, coefficient of contact intensity of individuals with subsequent infection,
coefficient of recovery intensity of infected individuals, numerical solution, method of conjugate gradients.

Ecnu B3rNsiHYyTh Ha MCTOPHIO MAaTEMATHYECKHX MOJENEH SMUAEMUOJIOTHH TO HM3BECTHO, YTO
nepBasi MOJIeNb MosiBMIack B 1766 roxny, korna Jl. bepHymmm npeaiosxxun MaTeMaTn4eCcKie METOIbI
s oneHkd dddekTuBHOCTH crmocoOoB mpuBUMBKK TpotuB ocmbel [1]. J.Brownlee (1906)
onybnukoBai B Tpyaax Koponesckoro obmectBa DauHOypra paboTy Ha TeMy «CTaTHCTUYECKUE
UCcreI0BaHust B 00JacTH UMMyHuTeTa: Teopust snuaemum» [2]. W.0.Kermack, A.G.McKendrick
(1927) BriepBbIe NPUMEHHUIIN «3aKOH JIEMCTBYIOIIHUX Maccy», COTJIacHO KOTOPOMY KOJIMYECTBO BHOBb
MHOUIMPOBAHHBIX B MOMYJISLUU MPSIMO MPOMOPIMOHAIBHO MPOU3BEIEHUIO TEKYIIEH YHCIEHHOCTH
BOCIIPUMMYUBBIX U HMHOUIUPOBAHHBIX MHAMBHIOB [3]. OHM pa3zpaboTanu JeTepMHUHUPOBAHHYIO
mozenb SIR (Susceptible — Infected-Recovered). JI.Pux, ¥V.X.®opct (1931) ucnonb3oBanu menu
OMHOMHAJIBHBIX PACTpPEACTICHUN ISl ONMCAHWS YHUCICHHOCTH HMH(OUIIMPOBAHHBIX HWHIMBHIIOB Ha
KaXJIOM BPEMEHHOM TMPOMEXYTKe [4]. 3areM ObUIM MpeIoKEHbI MOJETH SUIEMUN TyOepKyse3a
W.H.Forst (1937 r.) [4], H.T.Waaler (1968 r.) [5], C.S.ReVelle (1967) [6], A.A.Pomanrok
(2004) [7]. Noble (1974), Bailey (1975), Murray, Staley u Brown (1986) mnpemioxuin
npocTpancTBeHHYI0 SIR-Mozens (Mozens peakuun-auddysun) [8].

B XXI Beke pa3padoransl mojaenu Benbiikd SARS B Kutae 2003 roaa (J.Zhang (2005)) [9],
MERS B CaynmoBckoit Apasum (M.Tahir(2019)) [10]. A.Zlojutro (2019) BxIHOUMI
MacCaXUponoTok B npocreiiyo SEIR (4-x kaMepHY0) MOJIeNb ¢ UCToNb30BanueM rpados [11].

[IporHo3upoBanue pasBuths HoBoro kopoHaBupyca COVID-19 Ha oCHOBE WMHUTAITMOHHOM
mozenu Obuio caemano W.Ming (01.2020 r.) [12]. Martemartudeckass MOJeIb PacpOCTPAHEHHSI
kopoHasupyca COVID-19 ot ucrounnka nH(MEKINU K YeTOBEKY B IPOBUHIIMK Y XaHb, COCTOSIIIAS
u3 14 ypaBuenuii cocraBiena T.Chen (01.2020 r.) [13]. OOpaTHyo 3aaa4y JUisi CHCTEMBbI YEThIPEX
UHTETpo-TupPepeHINaTbHbBIX YpaBHEHHH € 3ama3[plBaHUeM ¢ HUHpOpMalued O KOJINYeCTBE
MH(QHUIMPOBAHHBIX ¥ BBUICUCHHBIX HHIMBUIYYMOB 3a 2 Henenu [ 14] paspaboran J.Cheng (02.2020).
O.U. Kpusopotsko u C.U. Kabanuxunsim (02.2020) mpemioxkeHa oOpaTHas 3aaaya JJisi CUCTEMbI
mectd U depeHInalbHbIX YpaBHEHUN JUIsl ONpeeeHns TPOTHO3UPOBAHUSA U MIAEHTH(PUKAIMHA
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napameTpoB. MaremaTnueckyio mozaenb pacrnpoctpaneHuss COVID-19 ¢ peanbHbIMH JAaHHBIMU
onucan R.Sameni (03.2020).

B Kazaxcrane 4mcleHHBIM MOJEITUPOBAHHWEM pacrpocTpaHeHus kopoHasupyca COVID-19
3anumaercs wieH-koppecnonaenT HHUA PK, n.¢.-m.H., mpodeccop bexremecoB M.A. u ero
yueHukd. OHHM YHCIEHHO pelalT TMpsiMble M oOpaTHbIE 3aJadyd C HCIOJIb30BAHHEM
BBIIICTIPUBEACHHON MOJENIU U MOJENN KUTAHCKUX YyYEHBIX COCTOSIIMX M3 OOJBIIEr0 KOJIMYECTBa
ypaBHEHUI 1 OoJiee 1eTalbHOr0 U3yUeHHUs IIPoLecca pacpoOCTpaHeHUs: KOpPOHABUpYCa.

Pacnipoctpanenne COVID-19 nmna Kazaxcrana cmozenmupoBanu mpodeccop HazapOaes
yauBepcutera H. Atakan Varol u ero ydenuku. Pe3ynbTaThl YHCICHHBIX pacyeTOB MPHBEICHBI B
BUjIe TpaMKOB, U C/IEIaH MPOTHO3 CHUKEHUS PACIIPOCTPAHEHUS K CepeluHe Masl.

VYuensie puHCKOr0 YHUBepcuTeTa Aanto coznanu 3D-Monens pacnpocTpaHeHus B 3aMKHYTOM
MOMEIICHUU BO3AYIIHO-KANEIbHBIX YaCTHUI], BBIACISEMBIX B PE3yNIbTaTe KalUIs WM YAXaHUS TPU
KopoHaBupyce. «Pe3ynbTarbl HaydHOI pabOThl MOKA3add, YTO CYXOH Kallelb JIeJaeT BO3IYyLIHO-
KarenbHbIe BUPYCHbIE YacTUllbl BO Bpems 3a0oneBaHusi COVID-19 upe3BbuaiiHo MalleHbKHUMH —
MeHee 15 muxpomeTpoB. [1o 3Toit npuunHe OHKU TOJITO HE MOTYT OCECTh, U IOTOK BO3yXa YCIEBaET
pa3HecTH UX MO OONBUION IJIOMAAM B 3aKPHITHIX MOMEIIEHUSX. DTO OJHA U3 MPHUYUH, TOYEMY
KOPOHABHUPYC OKa3aliCs ropas/io 3apa3Hee TPHINa», — OTMEYAeT aBTOp HCCIeNOoBaHUsl mpodeccop
Bunne Byopunen.

JlanHasi paboTa TMOCBSIIEHA METOJOJIOTUM COBMECTHOTO HCIIOJB30BAaHHUS MAaTEeMAaTHYECKUX
MOJIeNIell ¥ PeANbHBIX IaHHBIX, KOTOpas SBISETCS A(PPEKTUBHBIM HHCTPYMEHTOM JUISI M3yYCHUS
CIIO)KHBIX SIUAEMUOJIOTHYECKUX MPOIECCOB M PEIICHHS Ha €€ OCHOBE IPAKTHYECKUX 3ajad.
CylecTBEHHYIO POJb 37€Ch MTPArOT COMpsDKEHHbIE 3amauu. [IpsMbie M oOpaTHbIE CBSI3U MEXKIY
MOJETSIMU U €XKEIHEBHBIMU pEANbHBIMU JAaHHBIMU O pACHPOCTPAaHEHHWH KOpPOHABHUpYyca H
CUCTEMHYIO OpTraHHM3alMl0 BBIUMCIUTEIBHBIX TEXHOJIOTUH yAOOHO CTPOUTH C IOMOIIBIO
BapUAllMOHHBIX MNPUHIUIOB. OTOT TMOJAXOJ] E€CTeCTBEHHO MPHUBOAUT K KOMOMHMPOBAHHOMY
MCTIOJIB30BAHUIO METOJIOB MPSIMOTO M 0OPATHOTO MOJICITMPOBAHUSI.

Haunbonee mepcrnieKTUBHBIM ISl pEIIEHUsS 3a/a4 OLEHKH M IMPOTHO3UPOBAHHS MPOIECCOB
pacrpoCTpaHEHHUsT BUPYCOB SIBIISIETCS IMOAXOJ, Oa3UPYIOIIMICS Ha KIACCHYECKOM BapHAIlIOHHOM
npuHIne Jlarpanxka ¢ UCIOIb30BaHUEM COPSDKEHHBIX YPaBHEHUH.

Ilpamaa 3a0aua. BruiOpana wmoaudukanus oOIIEU3BECTHOW MOJAEIN MaTeMaTHYecKOn
snunemuonorun  Kepmaka-Makkenapuka [8]. 3amaua cOCTOMT W3 CHUCTEMBI C UIECTBIO
muddepeHIIMaTbHBIMA YPAaBHEHUSAMHU M HCIIONB3YETCS IS MPOTHO3UPOBAHUSA U HUICHTHU(PUKAIIUU
apaMeTpoB.

ds _ S(ME®)  SmI)

o a,
dt N (1) N ()
dE _  SMEQ®

+R(1),

o, SO ey e,

dt ETN(Q) N(®)

% =KE(t) - I (t) - ul (1), X
Z_T = BI(t) + pE(t) —R(1),

dD

EZNI ().



M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

N(t) = S(t) + E(t) + 1 (t) + R(t) + D(t),

s(0)=S,, E(0)=E,, 1(0)=1,, R(0)=R,, D(0)=D,. @)

[TapameTpsl ypaBHEHUS UMEIOT CJICYIOLINE 3HAUYCHUS:
S(t) — YuCIEeHHOCTHh BOCIIPUMMYHUBBIX HHIANBUIOB B MOMEHT BpEMEHH 1 ;

E(t) — uucneHHOCTh MHOUIIMPOBAHHBIX UHIANBUAOB 0€3 CHMIITOMOB B MOMEHT BPEMEHH 1 ;

I (t) — uncieHHOCTh MH(UIIMPOBAHHBIX UHIUBUI0B B MOMEHT BPEMEHH 1 ;

R(t) — uucneHHOCTH epeOOIEBIINX UHANBHIOB B MOMEHT BpEMEHH 1 ;

D(t) — konM4ecTBO JETAIbHBIX HCXO/I0B;

o, — IapaMeTp 3apaXeHUs] MKy HH(PUIIMPOBAHHBIM U BOCIIPUMMYHBLIM HACEJICHHEM;

O — TIapaMeTp 3apakeHUsT MEeXIy OSCCHMITOMHON M BOCIPUMMYMBON TPYyIIaMH HacElIeHHs
(ag >>adl);

¥ — CKOPOCTb ITOBTOPHOTO 3apa)kKeHUs1. DTOT MapaMeTp SABJsETCs 00paTHON BEIMYMHON YPOBHIO

MMMYHUTETA BUPYCA.
K— gacrora MOSIBJIEHHMS CHMIITOMOB B OTKPBITBIX CIIydasX, YTO HPUBOAUT K IMEPEXOAY OT

0eCcCUMITOMHOM K 3apa)X€HHOW MOy,
0 — CKOpPOCTb BOCCTAaHOBJICHHUSI BBISBJICHHBIX CIy4aeB (Cily4ail, KOTOpPbIC BBISBJIEHBI, HO

BBI3JIOPABIIMBAIOT 0€3 KAaKMX—THMO0 CUMIITOMOB);
[} — CKOPOCTB BBI3JIOPOBIICHUS 3aPAKEHHBIX CITyYacB;

[ — YPOBEHb CMEPTHOCTH 3aPa)KCHHBIX CITy4acB.
O6paTHas 3aaaya. OOpaTHas 3a7ada 3aKI0YACTCS B BOCCTAHOBIICHUS IApaMeTpoB «, g,
7. K,p,B,u,E,, C TOMOIIBIO KOTOPBIX MOXHO CJENaTh IPOTHO3 Ha JaibHEillee pa3BUTHE

BUpyca. [ dncneHHol peanuzanuy oOpaTHOW 3a/laud MCIOJbB3YETCsS ONTUMH3ALMOHHBIN METOA
conpspKeHHbIX TpaareHToB [8]. 3amauy (1),(2) ¢ ZONOIHUTEIBHBIMU YCIOBUSMHE 3aITUILIEM B BHJIE

dy
o = HLY.a), (3)

y(t)=Yo, Yi(t)= i, 4)

Heo6xoammo MUHUMU3HPOBATH CIAEAYIOMUA (PYHKITHMOHAT

2

J(q1y0)zzza)i|yi(tk;q)_fik| _>Ty;]’ ®)

i
I'paguent dpynkumonana (5) onpenensercs mo Gopmysne

3'(a Vo) == ¥ ()1, (y(®), Q)elt, (6)

to

rae Y — pelieHue ciaeayrooiei conpsKeHHOM 3a1aun

W =—py (Y1), Q) ¥,
¥(r)=0 ™
(¥l =20,04t:;0) - f), k=1..K, ielc{l..N}
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['panveHTHBINA UTEPALIMOHHBIN METO CTPOUTCS UMEET BUJL

(qn+l' yO ) = (qn' yOn) - an‘] ’(qni yOn)i an > O (8)

n+l

Yucnennoe perrenne 3amaun  Kommwm (1), (2) 1y 1aHHOW  SBOJIIOLMOHHOW CHCTEMBI
mudQepeHIMaNbHBIX ypaBHEHUH TEPBOrO TOpPSIKa HE MPEACTaBIseT 0C000il TPYAHOCTH.
[Tpobnemoii sBiIsieTCs ONpeeNieHue 3HaueHUI BXOAAIIMX B CUCTEMY YpaBHEHHi mapamerpoB. Mx
3HAYEHUS] HEU3BECTHBI, KaK HapuMep K03(QPUIHEHT TEIIONMPOBOJHOCTH KOHKPETHBIX MAaTEPHUAJIOB
JUIS ypaBHEHUs TEIUIONPOBOJHOCTH, 3HAYEHUE YCKOPEHHS CBOOOIHOIO MAJCHHSI B YPaBHEHUIX
MEXaHUKH U T.J.

Bo BTopoil monoBuHe mponuioro Beka M B Hauyane XX| Beka MaTeMaTHKU 3aHUMAJUCh B
OCHOBHOM BBIBOJIaMH ypPaBHEHUH AMHUAEMHUOJIOTUA U MOJEITUPOBAHUEM TECTOBBIX ClIEHApHeB. A B
HOBOW 3amaue pacmnpoctpaHeHus kopoHaBupyca COVID — 19 campIM CHOXHBIM SIBISICTCS
OIpe/eIeHns] mapamMeTpoB «,, g, K, p, . Jng uaeHTHUKALNKA 3THX [APAMETPOB HYKHO

pemaTth oOpaTHbIC 3a[ja4i C HUCIOJIB30BAHUEM JIOTIONHUTENbHOW MHPOpMAUu. [[0MOTHUTEIHHYIO
nHbOpMANHIO 3apaHee 3a7aTh HE MOXKEM, MOTOMY YTO YeJIOBEUECTBO BIIEPBBIC CTAIKHBAETCS
pacrpocTpaHEHUEM JIaHHOT'O IOJHOCTBIO HE HCCIEeOBaHHOTO Bupyca. s pemeHus oOpaTHOM
3aJjauu He0OXOIMMO 33/1aBaTh TEKYLIYI0 HH(POPMALIMIO B KAUECTBE JONOIHUTENbHOM, YTO IPUBEAET
K BapualMOHHOM 3ajJaye HaXOXKICHHs MHHMMyMa (YHKIMOHAIOB, KOTOpPBI pemaercs
I'paJIMEHTHBIMU UTEPALMOHHBIMU METO/IaMH C TOMOILBIO KOMIIbIOTEPOB.

Kaaccuueckas matemarnueckass moaeib (SIR)Kepmaka-MakkeHApUKa MNOMYJIsIHUH
KopoHaBupyca [3]. PaccmoTpum kiaccudeckyro Mojenb pacnpenaeneHusi koponasupyca COVID-
2019, onmceiBaeMyl0 CHCTEMaMH HEIMHEHHBIX U(QepeHnaIbHbIX ypaBHeHHH. HekoTopeie
KO3((HUIIMEHTHI U HAYaJIbHBIC JTaHHBIC CHCTEMbI HEU3BECTHBI WIIHM 3aJIaHbl ycpenHeHHo. OOparHas
3ajaua uIeHTH(HUKAINY TTapaMeTPOB MOJIeNIeH CBOAMTCS K MUHUMHU3AIIUHN KBaIPATUIHOTO IIEJIEBOTO
¢dbyHK1MOHANA (5) M MPUMEHEHHs IPpaJMeHTHOro MeToa (8).

IIpsamasn 3axaya.

ds

= __pis,

dt p

dl

—=pIS -, 9
= AS ©
®R_,

dt

S(0)=S,,1(0)=1,, R(0)=R,.

UucneHHOCTh MOMYJISIIMN CYUTAETCA MOCTOSHHOMN

6 dl R
d dt dt

(10)

NHTEeHCUBHOCTh HMH(DHUIIMPOBAHKUS BOCIPUUMYHMBBIX WHIUBUIOB, HAa3bIBas TaKXKe CHIIOH
WH(DEKINH, UMEET CISAYIOUTNI BUI:

F=24. (11)

B marematuueckoit Mmonenu SIR (9) mapameTpsl UMEIOT ciieqyroliee 0003HAUYCHUS:

S(t) — YMCIEHHOCTh BOCIIPUUMYNBBIX WHIUBUIOB B MOMEHT BpeMeHH 1 ;

11
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I (t) —yncneHHOCTh HH(UIIMPOBAHHBIX UHUBHIOB B MOMEHT BpEMEHH t ;
R(t) — urcaeHHOCTb NepeOoIeBIINX HHANBUAOB B MOMEHT BpeMeHH
f — KodQPUIMEHT WHTCHCUBHOCTH KOHTAKTOB  MHIMBHIOB C  IOCIEAYIOIIUM

WHPHUITIPOBAHKEM;
v — K03(pPUIMEHT HHTEHCUBHOCTHU BBI3JI0POBIICHUS HHPUIIMPOBAHHBIX HHIUBUIOB.

1_1
T 12

VvV =

OOpatrHas 3a7aya 3aKJIIOYAEeTCs B HAXOXKAECHUU MapaMeTpoB S,V MO €KEeIHEBHBIM pPEalbHbIM
TaHHBIM Sy, I}, MOJYyYEHHBIM U3 OPULHATBHBIX UICTOYHUKOB.

Pe3ynbTaThl YHCIEHHBIX PACYETOB MOKA3BIBAIOT, YTO KITIOUEBBIMU KOA(PPHUIIMEHTAMH SBIISIOTCS
KO3(Q(QHUIUEHT MHTEHCHUBHOCTH KOHTAaKTOB HWHIMBUAOB C IOCIEAYIOIIUM HHOUIMPOBAHUEM H
KO3 PHUIMEHT MUHTEHCUBHOCTHU BbI3I0POBJIEHUS MH(PULIMPOBAHHBIX HHAUBUIOB. Cria nHGEKIUN He
OyZeT yBeIUYMBaThCs, €CIIU MEepBbId KO3()PULIUMEHT yMEeHbIIaTh, a BTOpOi yBennuuBarh. OTcrona
CIIelyeT, 4YTO BBEJIEHUE CTPOTUX KAPAHTHHHBIX MEp I03BOJUT YMEHBLIUTh KOIPPHUIHMEHT
MHTCHCUBHOCTU KOHTAKTOB WHIMBHMJIOB C HOCIEAYOUMM HHQUUUpOBaHHEM, 3((deKTUBHOE
JIeYeHHE YBENUYMBACT KOA(PQOUIMEHT WHTEHCHUBHOCTH BBI3JIOPOBICHUS HMHMDUIIMPOBAHHBIX
WH/IMBUJIOB, KOTOPOE 00OpPaTHO MPOMOPIIMOHATEHO BPEMEHH JICUCHUSI.

UYucneHHble pe3yabTaThl MOKa3aHbl B Buae rpadukoB. Ha pucynke 1 mpuBeneHa B Buje
nuarpammbl ¢aktudeckas (¢ 13 mapra mo 18 ampens 2020 rojga) YMCICHHOCTh HHOUIIMPOBAHHBIX
uHAMBUIOB B PecniyOnuke Kazaxcran cuHUM 1BeTOM. YHCIEHHOCTh HH(MHUIMPOBAHHBIX UHIUBUI0B
Ha Omwkaimme 7 AHeW, NPOTHO3MpYeMas M BBIUMCIIEHHAs IO HalWJEHHBIM [,V , KaK pelIeHHe

O6paTHOI71 3aJlavuy, ITPUBCACHA Ha AUarpaMmMe KpaCHbIM OBCTOM.

2500 -+

2000

1500 H | -4NCNEHHOCTb UHPULMPOBAHHDBIX
WHAMBMAOB

1000 H |p - NporHo3npyemas YMCNeHHOCTb
MHOULMPOBAHHbIX UHAWBUAOB

500
0 1 I.I-I.IllllllllllllIIIIIIII|I|I|I‘I‘I rrrrrrrrrrrrrria

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43

Pucynok 1 — I'paduk nporao3upyemMon YMcIeHHOCTH HHGUIIUPOBAHHBIX UHAUBHIOB

Ha pucynke 2 mpuBeJeHa aHaJOTMYHas Auarpamma i (akTHUYECKOW M MPOTHO3UPYEMOM
YHUCICHHOCTH NepebosieBIINX HHIMBUAOB B PecriyOnnke Kasaxcran.
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Pucynok 2 — I'pacduk nporao3upyemMoii Y4iCcIeHHOCTH Mepe0oIeBIINX HHINBHIOB

Ha pucynkax 3—6 nokaszansl rpaguku usmenenus (¢ 13 mapra no 18 ampens 2020 rona)
K03 punreHToB [, v ypaBHeHus (9) HallICHHBIE KaK penieHne KodQPUIMEHTHONH 00paTHOH 3a1aun

M0 3HAYCHUAM CXKCIHCBHBIX PCAJIbHLIX JAaHHBIX PACHpOCTpaHCHUA KOpPOHABHpPYCa B P CCHy6J'II/IKe

Kazaxcras.
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Pucynok 3 — Koa¢punmeHT THTeHCUBHOCTH KOHTAKTOB WHIMBHJIOB
C MOCJEYIOIINM HH(DUIIUPOBAHHEM
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Pucynok 4 — Koa¢punmueHT THTEHCHBHOCTH KOHTAKTOB WHIMBHUIOB
C MOCJEYIOINM UH(DUIIUPOBAHHEM
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Pucynok 5 — KoaduiimeHT HHTEeHCHBHOCTH BBI3IOPOBIICHUS WH(UIIMPOBAHHBIX HHANBHIOB
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Pucynok 6 — Koa¢¢uiimeHT HHTEHCUBHOCTH BBI3IOPOBIIEHUS WH(UIIMPOBAHHBIX UHANBHIOB

B 3akiroyeHne MOXXKHO OTMETUTBH, YTO CO3/IaHHAas KOMIIBIOTEpHasl MporpaMma I03BOJISIET
OTIpEeAECNUTh 3HAUYEHUS KO3(PPUIMEHTOB MHTEHCUBHOCTH KOHTAKTOB MHJAMBUJIOB C IOCIEAYIOLUIUM
MH(UIMPOBAHNEM U MHTEHCUBHOCTH BBI3JIOPOBJICHUS MH(PUIIMPOBAHHBIX HHANBUIOB 10 3HAUEHUSAM
€KEHEBHBIX pealIbHbIX JaHHBIX IO PAaCHpPOCTPAHEHUIO KOPOHABHpYCAa U CHENaTh KPAaTKOCPOUHBIN
nporuo3. Ecnm Oyayr 3apaHee H3BECTHBI KO€-KAaKM€ JOMNOJHUTENbHbIE HWH(OpPMALUHU, TO
pa3paboTaHHBIII METOJ ONTHUMAJIBHOTO YIPaBJIECHUS IMO3BOJSET ClieNaTh 0ojee TOUHBIA NMPOTHO3
pacripocTpaHeHus BHpyca. llocTpoeHHBIE MO pe3ylibTaTaM pacueToB JIuarpaMMbl M Trpaduku
KO3(QPHUIHUEHTOB (PUCYHKH 3—6) MOTYT OBITh HCIOJB30BaHBl JUIS HM3Y4YEHUs 3aKOHOMEPHOCTEH
pacrpocTpaHEeHHUsI KOPOHABUPYCOB.
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TEXHUYECKHWE HAYKHU U TEXHOJIOI'MHX
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MPOBJEMA CTUMYJUPOBAHUA HHHOBAIIMOHHOM
AEATEJBHOCTH B OBJIACTHU TEJIEKOMMYHUKAIIMOHHBIX
TEXHOJIOI'MA U TEJEMEJJUIIAHBI B YCJOBUSIX
QIMMUIEMHUOJIOI'NYECKOTI'O KPU3UCA

Myn I'.A.}2, Epmyxam6erosa B.B.1%, Aru6aesa JI.}, Alikulov A.7K.}2, 1O B.K.3
YKaszaxcxuii nayuonansnuiii ynueepcumem um. ano-Dapabu
2Hayuonanvhas unicenepuas akademus PK
SUncmumym xumuveckux nayk um. A.5. Bekmypoea
Anmamol, Pecnybnuxa Kazaxcman

e-mail: mungrig@yandex.ru, baya_yerm@mail.ru, laura.agibaeva@kaznu.kz,
alikulov.adilet@gmail.com, yu_vk@mail.ru

Tloxasano, umo yugpogvlie MexHOIO2UU MOSYM 6HECMU CYWECMBEHHbI BKIA0 6 OeMNnpuposaHue
He2amueHbIX NOCIe0Cmeull  meKyuje2o snuoemuono2uieckoeo kpusuca. Ilokazano, umo ecmov 6ce
B03MOJNCHOCIU  OIsL  MO20, UMOObI UCNONL3I0BAMb  CAONCUBULYIOCA CUMYaAYUio O  CIUMYIUPOBAHUSL
UHHOBAYUOHHOU ~ OesIMeNbHOCMY, 6 001acmu  MeleKOMMYHUKAYUOHHBIX ~ MEXHOIO2Ull 8 YeloM U
menemeouyunbl 6 yacmuocmu. IIpoananuzupoeamsvl  MexamusMvl — 20CYOAPCMEEHHOU  NOOOEPIHCKU
UHHOBAYUOHHOU  OessmenvHocmu 6 PK, eviaenenvl cyOvekmusHble U 00bEKMuUGHble NPUYUHLL  UX
Hedocmamounou d¢gexkmuenocmu. Ilokazano, ymo 013 d¢hekmuenoco pacxod008anus OHOHCEMHbIX
cpeocme, NpusnieKaemvix O CMUMYIUPOBAHUS UHHOBAYUU, HYHCHO MPAHCHOPMUPOBAmMs Xapakmep
20CY0apCMEEHHO-YACMHO20 NAPMHEPCMEA 68 OaHHOU 0Oaacmu. Ycmanogneno, ymo uacmusvie KOMIAHUU
MO2ym 8blcmynams 6 Kauecmee pe2yisimopa UHHOBAYUOHHOU 0essmelbHOCIU 0adxce 6 mex Cyuasax, Ko2od
OHa ocywecmensemcs 3a ciem 000xicemHvlx cpedcms. lIpednodicen npumep pearuzayuu maxkozo nooxood,
OPUEHMUPOBAHHBILL  HA  UCNOTb30BAHUE HNOMEHYUAId Onepamopos cOmogou cea3u ONd  pa3gumus.
menemeouyunbsl, NPeoyCMampusaowjull NApauielbHblii MAcCCo8blil MOHUMOPUHE COCMOAHUS 300POBbSL
Hacenenus. lloxazano, 4mo ONMUMATbHLLIL NYMb O BHEOPEHUs CUCeM MeaeMeOUYUuHbl, NPeoCMasIsIIoOuux
NOGbIUEHNbIL  UHMepec 0N  HACeNeHUs, OCHOBbIBAEMCs. HA  WUPOKOM UCHONb308AHUU MeMmo008
apomamepanuu.

Knrwouesvie cnosa: snudemuonocudeckull Kpusuc, CmumMyauposanue UHHo8ayull, KOpoHasupyc, yugposvie
MEXHON02UU, MOOUTbHAS C653b, MeNeMeOUYUNA, 20CYOaPCMEEHHO-4ACMHOe NAPMHePCMEO.

Canovixy, mexHono2usiiap agbiModebl INUOCMUONIOSUSTLIK 0A20APLICIbIY MePIC caidapbii demnpupieyee
eneyni yaec Koca anaodel. Tymacmaili aneanda menreKoMMYHUKAYUSILIK MEXHOIOSUSIAD JICOHe aman
aumKaHoa menemeOuyUHa CalacbiHOAd UHHOBAYUSILIK Kbi3Memmi bIHMALAHObIPY YWiH KAIbINMACKAH
Hcagoaiovl Natoanany Ywin O0apiavlk MYMKIHOIKmep 6ap ekenoiei kepcemindi. KP-0a unHosayusivly
Kbl3Memmi MeMIeKemmik Koaoay memikmepi maioaHobl, OAapovly MUIMOINIciHIY CYObeKmuemi Jicaoue
0Ovekmuemi cebenmepi aHbIKMANO0bl. HHHOBAUUANAPOBLI LIHMALAHOLIPY VUMIH MAPMBLIAMbIH  0I00XHCem
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Kapasicamoln MuimMoi JCYMCcay Ywin ocol canadagbl MemaekemmiK-gcexe MeHuiK apinmecmikmiy CUnamoii
eseepmy Kajicem exendiei kepcemindi. Meke romnanusiap Ow0dcem Kapadcamuvl ecebiHeH dcy3eze
aAcvIPbIIAMbIH  H#a20aunapoa 0a UHHOBAYUALIK KblsMemmi pemmeyuli pemiHOe apexem eme anaobl.
Tenemeouyunanvl damvimy yulin Ysuvl OAIAHBIC ONEPAMOPIAPbIHbIY dNEYemin NA0aLIany2a 6aLlmmaneat,
XANbIKMbIY OEHCAYIbIK HCAZOAUbIHA NAPANenbOl HCANNAll MOHUMOPUHE JHCYP2i3y0i KO30etmin OCbiHOAl
Macindi icke acvlpy Mblcanbl YCbIHbLIObL. XANbIKKA acd Kbl3blYULbLIbIK MAHBIIMAMbIH meleMeOuyuta
JACYlieNepin eHei3y YWiH ORMAtllibl JHCONl APOMAmepanusi 20icmepin KeyineH naudaiany2a Heaizoeneoi.

Tipex co30ep: >nuUdeMUONOUANBIK 0AR0APLIC, UHHOBAUUAHLL bIHMAIAHOBIPY, KOPOHABUPYC, CAHObIK
MEXHON02UANAP, MOOUTLOI OAIAHbIC, MeeMeOUYUHA, MEMACKETNMIK-CeKeMEHWIK Cepikmecmixk.

It is shown that digital technologies can make a significant contribution to damping the negative
consequences of the current epidemiological crisis. It is shown that there is every opportunity to use the
current situation to stimulate innovation in the field of telecommunications technologies in general and
telemedicine in particular. The mechanisms of state support for innovation activities in the Republic of
Kazakhstan are analyzed, and subjective and objective reasons for their lack of effectiveness are identified. It
is shown that in order to effectively spend the budget funds attracted to stimulate innovation, it is necessary
to transform the nature of public-private partnership in this area. It is established that private companies
can act as a regulator of innovation activity even in cases when it is carried out at the expense of budget
funds. An example of implementation of such an approach is proposed, which is focused on using the
potential of mobile operators for the development of telemedicine, providing for parallel mass monitoring of
the population's health status. It is shown that the optimal way to implement telemedicine systems that are of
high interest to the population is based on the widespread use of aromatherapy methods.

Keywords:epidemiological crisis, stimulating of innovation, coronavirus, digital technologies, mobile
communications, telemedicine, public-private partnership.

[TocnencTBus BCHIBIIIKKA MyTareHHOW kopoHaBupycHoM uHpexkuun Covid-19, npumeneiics Ha
Hayano 2020 r., HACTOJNBKO CEPbE3HbI, YTO YK€ CIEeAyeT TOBOPUTH 00 3MHUIEMHOJIOTHYECKOM
KpHU3HCe, OXBAaTUBIIEM IIJIAHETY.

CoOOTBETCTBEHHO, B CpPEAHECPOYHOM IEPCHEKTUBE Ha IMEPBbIM IJIaH JOJDKHBI BBIUTH, B TOM
quclie, U MEphl, KOTOpbIE MO3BOJIAT, 10 KpalHEH Mepe, YacTU4YHO JeMI(pUPOBATH MOCIEICTBUS
JAHHOTO KpHU3uca JUIsl SKOHOMHUKH. Takue Mepbl NpPEACTaBIAIOTCS 0ojiee 4YeM BaKHBIMH, B
YaCTHOCTH, U IOTOMY, YTO CYHIECTBYET HEHYJIEBasi BEPOSATHOCTH MOBTOPHBIX BCIBILIEK, PABHO KaK U
MOSIBJICHHUs] HOBBIX MyTalMid. bonee Toro, mo mepe TOro, kak 4Mcio MHGHUIMPOBAHHBIX B MHpE
pacTeT, 5KOHOMUYECKUH acleKT MpoOIeMbl CTAHOBUTCS Bee Ooiiee M 00jiee 3HaUMMBbIM.

Kak 3asBuna nupekrop-pacnopsautens MexayHapoaHoro BaigroTHoro ¢onga (MBO®)
Kpucranuna I'eoprueBa, Xxaoc, CBSI3aHHBIM C HIMPOKUM HCIOJIb30BAaHHUEM KapaHTHUHHBIX MeEp 110
BCEMY MHUDY, CO3[a]l «HU Ha YTO HE MOXOKUI» KPU3UC B SKOHOMHUKE. B Xoze npecc-koHbepeHIu
[0 UTOTaM BCTPEUYHU C TpeAcTaBUTEISIMU BcemupHoit opranmsarnuu 3apaBooxpanenust (BO3) ona
ITOAYEPKHYJA, YTO HUKOTrAa B uctopun MB® MupoBas 5KOHOMUKA HE OKa3bIBalIach B TYIHUKE: «ITO
XyXe, yeM riobanbHbii puHaHcoBblil kpusuc 2008-2009 rr.».

CnenoBarenbHO, aHAIM3UPYs NOCIEACTBHS AOMAEMUONIOrHYecKoro kpusuca 2020 .,
IIPUXOJUTCS PACCYKIATh B TEPMUHAX MAKPOIKOHOMUKH.

OnHo m3 0a30BBIX MOJOXKEHUH MAKPOIKOHOMHUKHM TIJIACHT, YTO BAKHEHIIUM HHCTPYMEHTOM
IIPEOJONIEHUS 1H00020 KPU3HUCA B DKOHOMHUKE SIBISETCA CTUMYJIHMPOBAaHME WHHOBALIMOHHON
NEeSTeIbHOCTH HAa YPOBHE, MPHUBOJIAILIEM K IMOSBJICHHUIO HOBBIX PBHIHKOB WJIH K PaCHIMPEHUIO
cyuiectByomux. «Kpusuc kKynupyercss HHHOBAUUSAMU» — 3TO TMOJOXKEHHE TeCHeHIIUM o0pa3oM
nepeKyInkaercs ¢ (pyHaaMeHTaIbHBIMU MPEJCTABICHUSIMU 3KOHOMHYECKON HAyKH, B MOMYJISIPHOMN
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dbopMe OTpakeHHBIMH B W3BeCTHOW MoHorpaduu [1]. B Hell BechMa HarIsIIHO
MPOJEMOHCTPUPOBAHO, YTO YCIOBHEM CTAOWJIBHOTO (YHKIMOHUPOBAHUS PBIHOYHOW 3KOHOMUKHU
SBJIIETCS. HEMPEPBIBHOE PACIIMPEHUE PHIHKOB, U €€ POCT.

OTTaNKuBasICh OT 3TOTO MOJIOKEHHS, MOKHO C(hOPMYTHPOBATh CIEAYIONINI Te3HC, 3ByYaIlnii Ha
NEepPBbIM B3IMIAA MapajokcaabHO. IIpeAnochbulkOM A NPeoJOJeHHs HEraTUBHOIO BIMSHUSA
TEKYILEro 3MHUJIEMHOIOIMYECKOI0 KpU3KCa Ha HSKOHOMHKY JOJDKEH CTaThb caM 3TOT KpH3HC.
«IIpeBpatuth mnOpaxkeHue B MoOedy» — 93Ta cCTpaTaremMa Ha NPOTSDKEHHMM BCed HCTOpUU
YeJI0OBEYECTBA YACTO CIIY>KUJIO 3aJ10IOM pa3padoTKU APPEKTUBHOM CTPATErUH.

He BBI3bIBaeT COMHEHUH, YTO TJIABEHCTBYIOIIAsK POJb 3/1€Ch JOJDKHA MpPUHAIUIEkKATh HU(POBOMA
9KOHOMUKe. bosee Toro, ecTb BCe OCHOBAaHMS I0JIaraTh, YTO 3MUJIEMUOJIOTUYECKUN KPU3UC BECHBI
2020 r. HEe MPOCTO MPHUBEAET K CYIIECTBEHHBIM TpaHC(HOpPMALUIM MHUPOBOM 3KOHOMHKH, KaK 3TO
MHOTOKpPATHO ObUTIO OTMEYEHO B TEKyIIeH myOnaumuctudeckoit nureparype 1 CMU, HO mOCITYXUT
HEKUM CTHUMYJIOM s eunie Oosiee OypHOro pasBUTHsS LU(PPOBONH SKOHOMHUKH, B YacCTHOCTH
TeJeMEeULIUHBI.

bousee Toro, B padote [2] roBOpHIIOCH O TOM, YTO COBPEMEHHBIH 3Tall MOKHO paccMaTpUBaTh Kak
HEKyl0 TOYKy Ou¢ypkanuu: BEKTOp JaJbHEHIIero pa3BUTHS 4EJIOBEYECTBA BO MHOIOM
oIpeiesIAeTCsl TeM, MO KaKoMy IyTH MOIAeT pa3BUTHE HMH(POKOMMYHHKAIIMOHHBIX TEXHOJOIMH,
CUCTEM UCKYCCTBEHHOT'O MHTEJJIEKTA U T.[.

B vactHOCTH, NaHHBIN AMUAEMUOIOIMYECKUI KPU3UC CO BCEH ONPENEICHHOCTBIO IOKa3aj, 4To
aKTyaJIbHBIM SIBJISIETCS CO3JIJaHUE MAacCOBOM CHCTEMbI JAMCTAHLMOHHOI'O MOHUTOPHHIA COCTOSTHUS
3/10pOBbsl HACEJIEHUS, a TAKXKE COINPSIKEHHBIX C HUM CHCTEM TeleMeIuLuHbl. TouHee, BOIpoc
MOKHO IOCTAaBUTh CIEAYIOIIMM O0Opa3oM: BHEAPEHHE TENEMEAULUHCKUX CUCTEM B LIMPOKOE
UCIOJIb30BAaHUE aBTOMATUYECKH OyJIeT O3HayaTh MOSIBIECHHE MAacCHBa JaHHbBIX, KOTOPbIE BIIOJIHE
MOTYT OBbITh HCIOJIb30BAHBI JUIsl CO3/IaHUS CUCTEM MacCOBOW AMArHOCTUKH HACEJICHHUS.

VIMeHHO 3TOT mpuMep MO3BOJISIET MaKCHUMalbHO HAIJIAHBIM 00pa3oM BBICBETUTH TECHEWIIYIO
CBSI3b MEXIY BOMNPOCOM O CTUMYJUPOBAHWM WHHOBAIlMM M MepamH, HaIlpaBI€HHbIMH Ha
o0ecrnieueHrne OXpaHbl 3/J0POBbSI HACETIECHUSI.

JleiicTBUTENBHO, TOCYapCTBAa MUpa, TaK WM MHaude, OyAYyT BBIHYXKJEHBI CO3/1aBaTh CPEICTBA
MaccOBOI'O MOHUTOpPUHIA COCTOSHUSL 3J0pPOBbsl HACENIEHUs, IOCKOJIBKY YIrpo3a TOsBIECHUS
OYEpEeTHOTO «YEpHOro Jedens» OCTAaeTCs JOCTaTOYHO BBICOKOW. B Hacrosiiee Bpems yxke
OTpalaThIBAIOTCSI CHCTEMBl KOHTPOJIS KapaHTHHHOTO pPEXHMa M COCTOSHHUS 3]I0pOBbs JIUII,
HaxOJAIIMXCS Ha KapaHTHHE, B TOM 4YHCIE, C MCIOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX
TexHojoruil. CyllecTBYIOT M BCE TEXHUYECKHE IMPEANOCBUIKA [UId Iepexoja K MacCcOoBOU
JMAarHOCTHKE. Y3Ke pa3paboTaHbl HEIOPOTHE JIEKTPOHHBIE U3MEPUTEIH AABJICHUS, TEMIIEPATYPhI U
MyJIbCa, KOTOpbIE 0€3 0COOBIX JOMOIHUTENBHBIX YCHIIMA MOTYT OBITh CONPSYKEHBI CO cMapT(HoHAMU
U TeJIEKOMMYHHUKAIIMOHHBIMU CETSMHU.

TexHudecku 3Ta 3ajja4ya BIOJHE pelllaeMa, U Ha MEPBBIN IJIaH BBIXOAUT CYry00 S3KOHOMUYECKUI
acrekT. bosiee Toro, Takyro CUCTEMY MAacCOBOM JAMAarHOCTUKH CIIEyeT pacCMaTpUBaTh, B MEPBYIO
oyepesib, KaK COLMOTYMAaHUTAPHYIO TEXHOJOTHIO, TaK HCKIIOYUTEIbHO BaXKHO O00ECHeuuTh
3aWHTEPECOBAHHOCTh HACEJIEHUS B €€ MCIIOJIb30BaHUM (OYEBHJIHO, YTO OJHUX TOJIBKO MPHU3BIBOB
NPOSIBUTh TPAKIAHCKYIO CO3HATENBHOCTH OyJeT HEJOCTaTO4HO). VIMEHHO 3aMHTepecOBaHHOCTh
rpaxjaaH sBiseTcsa 3ajioroM 3(QexTuBHON pabOThI JH0O0H CHCTEMBI TaKOTO THUIIA; B MPOTUBHOM
cllydae OHA CTaHEeT YPEe3MEpPHO 3aTPaTHOM M3-3a HEOOXOJWMOCTH OCYIIECTBIIATH JOMOJIHUTEIbHBIN
KOHTPOJIb.

Tem campIM TEKYIIMH SIUIEMUOTIOTHYCCKANA KPU3UC OOHAXKUI MpoOiieMy, KOTOPYIO
Harmonanenas urkenepHas Akagaemus PK mogaumana yxe mpocratouno naBHo [3-5]. KonkperHo
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pedb HIET 0 mpobieMe CTHUMYIHPOBAHUS WHHOBAIIMM, KOTOpAas, KaK IMOKa3adl COOBITHUS Hayaia
2018 rToma [6], HeoTmenmma OT BOMpPOCA O pacHpeaeTeHUH OIOHKETHOTO (DHUHAHCUPOBAHHUS.
[TomuepkHeM, 9TO pedb HAET MMEHHO 00 MHHOBAIUSAX, HO HE 00 HM300pETEHUSX WM HAyIHBIX
JNOCTHXKEeHHSIX. M300peTeHre CTaHOBUTCS HWHHOBAIMEH TONBKO TOT/A, KOTJa OHO BHEAPEHO B
MPAKTUKY U UIMEHHO B ’TOM OTHOIICHHH Ka3aXCTaHCKAas HayKa CTAJIKMBACTCS C BECbMa CEPhE3HBIMU
npobaemamu [7].

B crnoxuBmIMXCS yCNOBUSIX 3a CTUMYJMPOBAHHME WHHOBAlMd, IO KpailHeW Mepe Ha
MIOCTCOBETCKOM IPOCTPAHCTBE, MPEHMYIIECTBEHHO OTBEYAET I'OCyAapcTBO (COOCTBEHHO HMEHHO
3TO U TMPHUBEIO K BO3HUKHOBCHHUIO CTOJIb OCTPOW MOJIEMUKH, Kak B Hadaine 2018 r. [6]). B
Kazaxcrane, kak u3BectHo, ¢ 2012 peanusyercsi cuctemMa T'PaHTOBOTO M MPOTrPaMMHO-IIEIEBOTO
(UHAHCUPOBaHUS, W 3Ta CHUCTEMa, MATKO TOBOpPS, CIIe JajeKa OT COBEPIICHCTBA U Tpedyer
JOpabOTKHU.

B nutupoBanHoi paboTe MpuUBOAMTCS BechMa HarsiaHbIA npumep. [{o cux mop B Kazaxcrane
byakuonupyer Actpodusznueckuid UHCTUTYT uUM. DeceHkoBa, yclexu KOTOPOro B COBETCKOE
BpeMsl TMPEUMYIIECTBEHHO OBUIM OOYCIOBJICHBI TECHEUIIMMH CBSI3IMH C MOCKOBCKHUMH
BEJOMCTBAMH, B TOM 4YHcCIie U BOeHHbIMU. OHAKO, ceiuac 3TH 3aJa4yd MOCTENEHHO OTXOAST Ha
BTOPOI IJIaH, BO BCSKOM cCllyyae, €ClM MPOBOJUTH CPAaBHEHUE AKTYaIbHOCTH HCCIEIOBAaHUU B
o0acTu acTpoU3HUKH C UCCIICTIOBAHUSIMH B 00JIACTH TEIIEKOMMYHHKAITMOHHBIX TEXHOJIOTHH.

AHaJIOTMYHON OpraHu3aluy, KOTOpas 3aHUMallack OBl HCCIICIOBAaHHSAMH B  00JacTH
TENIEKOMMYHHUKAIIUH Ha JOCTAaTOYHO BBICOKOM HAy4HO-TEXHUYECKOM ypoBHe B Kazaxcrane Her.
OTOT npUMep MPUBEIEH HE ISl TOTO, YTOOBI KPUTHUKOBATH KOT'O-TM00, HO TOJBKO /I TOTO, YTOOBI
MOIYEPKHYTh: CTPYKTYpa Ka3aXCTaHCKON HayKu (PaKTUYECKH OCTajach HEM3MEHHOH C COBETCKUX
BpemEH. Jlo cux mop pacmpenencHue (HUHAHCUPOBAHHUS OCYIIECTBISETCS Oojiee WM MeEHee
PaBHOMEPHO, MOJACPKUBAIOTCS MPAKTUYECKU BCE UHCTUTYTHI, KOTOPHIE COXPAHMIUCh C COBETCKUX
BpPEeMEH, TIOACPKUBAIOTCS BCE PaHee CYIIECTBOBABIINE HATIPABICHHS UCCIIeI0BaHMi [6].

Bo3HuKkHOBEHHE HOBBIX OPTaHU3AIMOHHBIX CTPYKTYP OCTAETCS MO/ OYE€Hb OOJIBIIUM BOIIPOCOM.
WNuaue rOBOps, CpaBHUTETHLHO HEOOJBINIHE CPEACTBA PACXOAYIOTCS Ha TMOJAJEpNKAHUE OUYCHD
OOJIBIIIOTO KOJIMYECTBA PA3JIMUHBIX HAYYHBIX HallpaBieHUU. Pazymeercs, 3a KaxabIM M3 ITHX
HaIpaBJIEHUN CTOAT KOHKPETHBIE JIOM, KOHKPETHBIE HHTEPEChl W TOATOMY OrPAHHYUTH HX
MPEACTABIISIETCS JOCTATOYHO CIIOKHOM 3ajadeil. OaHaKo, TEKYIIMM 3MUAEMHOIOTHYECKUI KPU3HC
MOKa3aJ, YyTo ATy 3a7ady BCE€ paBHO NPUAETCS pelIaTh.

Bpimie roBopmiiock 0 TOM, 4TO KPU3HUC KYNHPYETCS WHHOBALUUAMH, HO 3TO HMEET MECTO
TOJBKO TOT/A, KOIJa 3TH HMHHOBAIIMM BBIXOASAT HAa MHUKPOIKOHOMHYECKUN YPOBEHB, YIpOILas
MOJIy4aroT JOCTaTOYHO LIMPOKOE PaCIpOCTPaHEHUE.

B ycnoBusix 3muaeMHOIIOTMYECKOT0 KPU3KUCa OYeHb MHOTHE M3 Ka3aXCTAHIICB BBIHYKIEHBI
TEeHEPHUPOBATh PA3IMYHOTO poja HACH MJIs TOTO, YTOOBI COXPaHWUTHh CBOW 3apaboTok. MHOTHM
MPEACTABUTESIM MajJoro W CpPEeIHEero Owu3Heca MPUXOIUTCS MPHUAYMBIBaTh HOBBIE (HOpPMATHI
NEeSTETbHOCTH, U3BICKUBATh HEKUE HETPUBUATHHBIC TTOIXO/IBI.

Teopernuecku, TakoTo poja peuieHus J0KHA UM MOJACKa3aTh HayKa, U BRITJISAUT Ooyiee yeM
MeYanbHbIM TOT (PaKT, YTO Ka3axCTaHCKas Hayka (AKTUYECKH YCTPAHWIACh OT PEIICHUs ITON
3a/1a4un, OPOCUB MaJlblii U CpeHM OU3HEeC Ha MPOU3BOI CyAbObl. Ta MHCTUTYIHS, KOTOpas TOJKHA
TeHepUPOBATh HJICH, TOTO HE JIeNaeT. ITO MevaabHO, HO 3TO (PaKT, U 3TOT (PaKT MOAYEPKUBAET TO
00CTOSTETLCTBO, O KOTOPOM TOBOPHJIOCH BBINIE: MEXaHU3M TOCYAAPCTBEHHOTO CTUMYJIUPOBAHUS
WHHOBAIIMI B COBPEMEHHBIX YCIOBUSAX PadOTaeT najieko He Tak 3()(HEeKTHBHO, KaK XOTeNoch ObI [6].

Jlyst 5TOTO €cTh Kak OOBEKTHBHBIE, TAK U CYOBEKTHUBHBIC NMPUYUHBL. [Ipexkae Bcero, MOKHO
OTMETHTB, UTO JIIOOBIE PEIICHUS, KACAOIINECS BBIJICICHUS TOCYJapCTBEHHOTO (PMHAHCHPOBAHUS Ha
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TOT WJIN MHOM Hay4YHBIN MIPOEKT WU IIPOrpaMMYy, SIBJISIETCS OYEHb MEAJIEHHBIM IpouieccoM. MHorna
OH IpoJoJKaercd rog M jgaxe Oosiee. OUeBHIHO, YTO TAKOTO pOJa MEXAHU3Mbl HE IO3BOJIAT
00ecTeYnTh JOCTATOYHO OBICTPYIO PEAKLHUIO Ha T€ WM WHBbIC BBI3OBBL. VIMEHHO 3TO, MOIYEPKHEM
€lle pa3, U NPOAEMOHCTPUPOBAN TEKYIIMHA SMHUJIEMUOJOTUYECKUI KPU3UC: peaklus HAy4dHO-
TEXHUYECKOI'0 COOOILIECTBA HA BBI3OBBI SIBJISETCS HACTOJIBKO MEUIEHHOM, YTO YK€ HPHUXOIUTCS
CTaBHUTH BOIIPOC O CO3JaHHH «CHJI OBICTPOrO HAYYHOI'O pearupoBaHus» [8].

OTcrola BBITEKAET, 4YTO B CIIOKUBLIMXCS YCJIOBUSAX OCTPO HEOOXOOUMO CTUMYJIHPOBATh
BO3HUKHOBEHHE COOTBETCTBYIOILIMX PbIHOYHBIX MEXaHU3MOB, OTBEYAIOLIIUX 3a I'€HEPALHUIO
WHHOBaIWi. He BBI3BIBAET COMHEHHI, YTO TOCYJapCTBEHHO-YACTHOE MApTHEPCTBO, OCOOCHHO B
o0yiacTi MHHOBAIMiA, B pecryonuke Kazaxcran B HacTosiee BpeMs HAXOAUTCS HA HEIOIYCTHMO
Hu3koM yposHe [9,10]. YactHbili OM3HEC OTKa3biBaeTCs (PMHAHCHPOBATH HAYYHBIE MCCIIEIOBAHUS,
10 KpaifHeil Mepe B TeX 00beMax, KOTOPbIE HYKHBI ISl TOr0, YTOOBI KYITHPOBATh TEKYLIUH KPU3HC.
MOHO BBICKa3aTh OCTOPOXHBIN ONTUMHU3M B TOM OTHOILIEHHH, YTO IPU3BIBBI CO CTOPOHBI HAYYHBIX
OpraHu3alMil K YaCTHOMY OM3HECY B COBPEMEHHBIX YCIOBUAX OyAyT ycibllanbl. YacTHbINA Ou3Hec
caM 3aMHTEpPEcCOBaH B TOM, YTOOBI CO3[aBaThb HHHOBAIMM, KOTOpBIE IMO3BOJIAT €My YCIIELIHO
(GYHKIIMOHMPOBATH B KapJAMHAIBHO U3MEHUBIIUXCS YCIOBUSX.

OnHako, 3TOT Ipolecc Takxke OyAeT KpaifHe MEIJICHHbIM, K TOMY e, HeJb3s He PUHUMATh BO
BHHUMaHUE, YTO Ka3aXCTaHCKOE OM3HEC-COOOILECTBO C OYEHb OONIBIINM CKENITULIU3MOM OTHOCUTCS K
BO3MOXXHOCTSIM OT€YECTBEHHBIX Hay4YHBIX opraHuzauui. /st 3Toro Takxe ecTh Kak 0ObEKTUBHBIE,
TaKk M CyObEKTHBHBIE NPUYMHBI. B uyacTHOCTH, Ka3aXCTaHCKOE OM3HEC-COOOLIECTBO OTYETIMBO
MIOHHUMAET, YTO CPEeNu TeX, KTO UMEHYyeT ceOs yueHsIMU B KazaxcraHe, MHOTO NICEBIOYYEHBIX, H YTO
3HAYUTENbHOE KOJMYECTBO PabOT, ONyOIMKOBAaHHBIX B OTKPHITON IeUaTH, SIBISAIOTCS (EHKOBBIMM,
YTO MHOIO€ M3 TOrO, YTO IeHEpUpPYyeT Ka3axCTaHCKas Hayka, B TOM 4YHCJIE M YHUBEPCUTETCKas,
JieNlaeTcsl MCKIIOYUTENbHO TOJBKO pagu (opMasibHOW oTdeTHOcTH. Jle-¢akTo, mceBaoyuyeHble U
OIOpOKpaThl OT HAYKH CYIIECTBEHHBIM OOpa30M JIUCKPEIUTHPOBATIM OTEYECTBEHHYIO HAyKy B
rinazax OusHec-cooOmecTBa [11]. IMEHHO MO3TOMY HY)KHBI JONOJIHUTENbHBIE MEpPHI, KOTOPbIE
MO3BOJISIT YaCTHOMY OM3HECY 00€CIeUlTh YCTOWYMBOE MapTHEPCTBO C HAYKOM.

B nmanHOll paboTe mnpesraraloTcsi KOHKPETHBIE BapUaHTHl MEXaHM3MOB, OOECMEYMBAOIINX
CTUMYJIMPOBAaHUE WHHOBAIIMOHHOM JESITENbHOCTH B O0O0JIACTH TEJNEMEIUIMHBI, IapalljeIbHO
o0ecreynBaoIUX CO37JaHue BBICOKOA(D(PEKTUBHBIX (B TOM YHUCIE, C TOYKU 3PEHUS SKOHOMHUKH)
CHCTEM MacCOBOW JUAarHOCTHKHU HACEJIEHUSI.

AKTyaqbHOCTb MX CO3JaHUS HarjsAHEHIIMM 00pa3oM MpPOJEeMOHCTPUPOBAHA TEKYIIUM
SMUJIEMHOJIOTMYECKUM KPU3UCOM, TIPUYEM CYIIECTBYET BIIOJHE OOOCHOBAaHHBIE MPEATIOIOKEHUS O
TOM, 4YTO, BO-TIEPBBIX, KPU3UC MOXKET 3aTAHYThCS Ha HeompeneneHHo noiaruil cpok (B EC
paccMaTpuBaeTcsl BOZMOKHOCTh 3aKPBITHSI TPAHUI] CPOKOM Ha J[Ba rojia), BO-BTOPHIX, HUKTO HE B
CHJIaX TapaHTHpPOBaTh, YTO HOBbIE, NMpUYEeM OoJiee OMacHble MyTalMd KOPOHAaBUPYCOB HE OynyT
MMETh MECTa B 0003pUMOM OyayIIeM.

HezaBucuMO OT KOHKpETHOTO MEXaHUW3Ma BHEJIPEHMsS] CHCTEM MAacCOBOM JMAarHOCTHKU
HaCeJIeHHs, 3TO MOTpeOyeT CYIIeCTBEHHBIX OIO/DKETHBIX 3aTpaT, U BOIPOC COCTOMT B TOM, YTOOBI
OHHU PACXOAOBAINUCH MaKCUMAIbHO PPekTuBHO. CHOPMYIUPOBAHHOE BBILIE MOJOKEHUE KKPH3HUC
KyIHpyeTcss MHHOBALMAMHIY», BOCXoismee K Tpyaam Mosepa Illymmerepa [12], KoToOphli B
HACTOAILEE BPEMsSI CUMTAETCA OJAHMM M3 OTIIOB-OCHOBATEJIEW TEOPUM WHHOBALMN, MPUBOJIUT K
CIIEYIOIIEMY COLIMOTYMaHUTapHOMY pemieHuto. [lomu€pkuBaem, YTO NPUHLUI KOHBEPreHIUU
€CTeCTBEHHOHAYYHOTO, TEXHUYECKOTO M TYMaHUTApHOTO 3HaHU, OTpakeHHBIX B [13], 3acraBmiser
TOBOPUTH O HEOOXOJWMOCTH CO3/IaHUS COLMOTYMAaHUTAPHBIX TEXHOJIOTUH, YTO TAK)KE MOJHOCTHIO

20



M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

coriacyercst ¢ Te3ucoM Pumckoro kiayba o HeoOXOAMMOCTH CTaHOBJIEHHUs snoxu Hooro
[poceerienwus [14].

JleHbru, BbIIEISIEMbIE HA CO3JaHUE CUCTEMBbl MAacCOBOW JUArHOCTHKH, B TOM YHUCIIE, JOJIKHBI
OBITh UCTPAuCHBI HA TEHEPAIIMI0 HHHOBAIUH, IprYeM 0e3 MpsSMOro BMEIIaTeIbCTBA FOCYIapCTBa, C
MCIOJIb30BaHUEM IIPEUMYILIECTBEHHO PHIHOYHBIX MEXaHU3MOB.

OT0 MOXeT ObITh O0ecreueHo, HampuMep, cieayronmM odpazoMm. [lomonHuTenbHbIe CpeicTBa
HaAMpaBIIAIOTCS OIleparopaM COTOBOW cBsizu. B3amen oHM Oepyr Ha cels 00s3aTesbCTBA
MPEIOCTaBUTh JIbIOThl WJIM WHBIE CYIIECTBEHHBbIE NpedepeHlnd TeM IO0JIb30BaTENsIM, KOTOPbIE
MOJKIIIOYAT K CBOMM CMapT(OHAM TUArHOCTUYECKUE TEIEMEAULMHCKUE CHCTEMBI (IIPU Tepexojie
Ha KApaHTUHHBIA pEXHUM — C Ieperadel aaHHbIX reojiokanuu). KomiekcHoe wu3MepeHue
AHTEePHAJILHOTO JABJICHHS, IMyJbCa M TEMIEPATypbl MO3BOJIUT OAHO3HAYHO HJIECHTH(PUIUPOBATH
I10JIb30BATENs, KOTOPBIA MCIIONB3YET JUAarHOCTUYECKYI0 CHCTEMY B PEKUME IOCTOSHHOIO
HOILICHUS.

Takoil MOAXOA TMO3BOJUT BKJIIOYHUTH PBIHOYHBIE MEXAaHU3MbI I OOecleueHUs HaceleHUs
JMArHOCTHMYECKUMHU CHUCTEMaMHM; TpakJaHe caMH OyAeT BHIOMpATh UX M MOKYMaTh, YTO MCKIIIOUUT
mo0bIe 31I0yNOTpedIeHus, KOTOpbIe ObLITN Obl HEM30EKHBIMU IPU PACIPOCTPAHEHUH TAKOTO poja
CHCTEM UHBIM 00pazoMm.

MOHO TaKXe BUAETh, YTO JAHHBIA MMOIX0 00€CIeUnT BHEIPEHNE B TIPOU3BOICTBO HHHOBAIIHIA
CyLIECTBYIOIIME OOpa3lbl CHUCTEM TEJIEMEAUIMHCKOM TUAarHOCTUKM MOXXHO M HY)KHO
COBEpIICHCTBOBATh. Tak, B pabotax [15,16] ObLI OCTaBICH BOMPOC O CO3TAHUH TEIEMEIUIIMHCKIX
CUCTEM, OPUEHTUPOBAHHBIX Ha aHAJIN3 XUMUYECKOT0 COCTaBa M0Ta.

UtoObl 3TH U JIpyrHWe WHHOBAIIMM OKa3aluCh BOCTPEOOBAaHHBIMU Ha PBIHKE, OJIHAKO, HY)KHO
00ecneunTh BBICOKYIO CTENEHb 3aMHTEPECOBAHHOCTH HACEJCHHS B HCIOJIB30BAHUHM CHUCTEM
TeJIeMEIUIIMHCKON TUArHOCTUKH, KaK 3TO U OTMeuaioch Bhilie. DakTUUYECKH Peyb UIET O TOM, YTO
TEeKYIIMA  SMUAEMHOJOTHYECKHM  KpPHU3HC  JIOIDKEH  CTUMYJIHPOBATh  pPa3BUTHE  PBIHKA
TEIeMEIULUHCKUX YCITYT.

3/1ech BO3HUKAET BIIOJHE OMNpEeNeNeHHbIN HioaHc. KapaHTuHHBIE Mepbl, MpearnpuHUMaeMble
rocyzgapcrBaMu MHpa, B 4dacTHocTH, Poccmerr m KazaxcTraHoM, BOCHPHHMMAIOTCS HACEIICHHEM,
MSATKO TOBOps, HEoAHO3HauHO. CyIIeCTBYIOT ciydyau HpsSMbIX HapylIeHWH, MpUYeM BecbMa
cepbe3HbIX. Tak, B IOKHBIX pernoHax KaszaxcraHa OBUIM BBISBICHBI CIy4yad HEJIETAIBHOTO
MIPOBE/ICHUS] MACCOBBIX 3aCTOJMM W T.J. MOXHO mpearnosarate, 4yTo JAajeKo He BCe TpaKAaHe C
BOCTOPI'OM BOCIIPUMYT MEpBI, CBA3aHHBIE C MTPEIOCTABICHUEM JIaHHBIX O COCTOSIHUU UX 370POBBS B
T€ WM UHBbIe OQUIUANBHBIE CTPYKTYPHI (JaXke MpU TapaHTUSX HEPaCHpOCTpaHEeHUs MH(OpMAIUH
JUYHOrO  Xapakrepa). Heus0e:xkHO BO3HMKHYT OMNAceHMs, CBA3aHHbIE C  BO3MOXKHBIM
BMEUIATEILCTBOM O(QULHANIBHBIX CTPYKTYp B YaCTHYIO KM3Hb. DTH ONACEHMsI, OUEBUTHO TOJBKO
YCUJIMBAIOTCSI HW3-3@ MHOTOUYHCJIEHHBIX HH(GOPMAIMOHHBIX BOPOCOB, MPHUCYTCTBYIOIIUX B
COLIMAJIbHBIX OHJIAMH CeTSAX B OOJBIIOM KOJIMYECTBE.

CnenoBarenbHO, npedepeHir, KOTOphle JaeT rpakJaHaM HCIIOJIb30BAHUE TEIeMEIUIIUHCKUX
CUCTEM, CBSI3aHHBIX C HAKOIUICHHEM JaHHBIX, JOJDKHBI B WX TJa3ax MEepeBEUINBATh BO3MOXKHBIE
PHUCKH U OTIaCeHMS.

Takum o0Opa3zom, aisi TOro, 4YTOOBI PEmIUTh CHOPMYIUPOBAHHBIC BHIIIC 3aJaYd, HYKHO
MPEUIOKUTh Ka3aXCTaHIIaM HEKOTOPble KOHKPETHBIE METOAUKH, KOTOPbIE IEHCTBUTEIBHO MO3BOJISAT
pemars MX MpoOJieMbl HpPHU TMOMOIIM CPEACTB TeleMenuluHbl. Heckonbko ympomias, HyKHa
oOpaTHas CBsI3b. 3a TO, UTO FOCYJAAPCTBO coOUpaeT MHPOPMAIIHIO O COCTOSTHUU 3/I0POBBS TPak/IaH,
OHO JIOJDKHO TPEAOCTaBUTh MM HEKHH JOMOJIHUTENbHBIA CIEKTP BO3MOXKHOCTEH, MPUUEM 3TOT
CIEKTP BO3MOKHOCTEH JOJKEH OTKPBIBATHCS OecruiaTHO. beiio Okl Oosee yeM camMOHalIesTHHBIM
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yYTIBEp)KJaTh, YTO TIpaxkJaHE CTAaHYT IUIATUTh 3a TO, YTOOBI Yy HUX coOupaiu HH(OpMAIHMIO O
COCTOSIHUH X 310POBBSI.

[lepBbIM mIaroM Ha MyTH BHEAPEHHS TEIEMEIUIIMHCKUX CHUCTEM IIMPOKOTO HCIOJIb30BAHUS
SIBIITFOTCSI METOJIBI apOMaTepariu, KOTOpbIe paccMaTpuBaIuCh B pabotax [17-19]. Cnenmanucramu
B 00JIaCTH apoMaTrepanuu J0Ka3aHo, YTO CPEACTBaMHU NMPO(UIAKTUKH BUPYCHBIX MH(MEKIUN MOTYT
OBbITh MPAKTUYECKU BCE XBOMHBIE Maclia, a TAK)XKe Macia 4ailHOro JepeBa, 3BKaJIMITa, LUTPYCOBBIX,
naBaHgoBoe Macio. [locnennee Taxxke naer pacciabistommidi 3hQeKkT U BIUAET HA COH, YTO
ABJISICTCS BECbMA CYLIECTBEHHBIM B YCIIOBHMSX IICUXOJIOTHYECKUX CTPECCOB, CBSI3aHHBIX C
HEOO0XOIMMOCTBIO COOJIIOIAaTh KAPAHTUHHBIN PEXUM.

Metoabl apoMarepanuy, €ciad TOBOPHUTH O BHEAPEHHH TEJIEMEIUIIMHCKUX CHCTEM, O0JIafaroT
HENBIM PAJOM JIOTIOJHUTENBHBIX BECbMa CYIIECTBEHHBIX IPEUMYILECTB. Bo-TepBbIX, OHHU
OPHEHTUPYIOTCS Ha UCIOJIB30BAHUE MPUPOIHBIX IPUPHBIX Macelsl (IIOMHMO MEPEYHCICHHBIX BBIIIE
MOKHO YIOMSIHYTh TaKK€ Macjo ULIMIIEK KuIapuca 3el€HOro U po3oBoe Mmacio). [dpyrumu
CJIOBaMH, peub UJIET O UCHOIb30BAHNUU 3aBEOMO O€30MaCHBIX CPEICTB, KOTOPbIE U TaK JOCTATOYHO
IIMPOKO UCHONB3YIOTCS B ObITY. B wactHoCTH, Takue Gupmbl kak L'Occitane mMUpOKo pekiaMUpyeT
U PacIpOCTpaHsIeT CPeH HACEeJIEHHUs TOBApbl, OCHOBAaHHbBIE HA UCIOJIb30BAHUU UMEHHO 3THUX MaCell.
OHM He mpocTo cepTU(UIMPOBAHBI, OHU HPOIUIM NPOBEPKY BPEMEHEM M MX HCIIOJIb30BaHUE
HACUUTHIBAET YK€ HE OJHY COTHIO jieT. OHaKo, KaK MOKa3aHo B padoTax, BHIIOJIHEHHBIX, B TOM
yuciae ©  coTpynHukamu  Hukutckoro bBorammueckoro cama, HambOonee 3¢ (EeKTHBHBIM
TEparieBTUYCCKUM BO3/ICHCTBHEM 00JIaal0T IMEHHO KYMaXKu MPUPOAHBIX 3upHbIX Macen [18, 19].
JUJ1st TIOSICHEHUS 3/1eCh YMECTHO IPOBECTH aHAIOTHIO CO MHOTMMH JIEKAPCTBEHHBIMHU TIpEapaTaMu,
takuMu kak HoBo-maccur. Takue jekapcTBEHHbIE HpenapaThl NPEACTaBISAIOT cO00M KOMIUIEKC
aKTHBHBIX BEIECTB, JeueOHoe (WM MpoduiaakTUyeckoe) NeHCTBHE KOTOPBIX TJIaBHBIM 00pazom
CBSI3aHO C TEM, YTO aJ€KBaTHbIM 00pa3oM nojpobOpaHa peuentypa. Toxke camoe MOXKHO CKa3zaThb U
IPUMEHUTEIBHO K apoMaThyeckuM Maciam. Kymax mpupogHBIX 3(HUPHBIX Macel OYeHb 4acTo
OKa3bIBaeTcs ropasao 0osee 3pPEKTUBHBIM, HEXKENN KaXKAbIH U3 HUX 10 OTAEIbHOCTH.

B pabotax mo apomareparnuu moka3aHo, YT0 apoMaMaciia Oo3BOJISIOT 1eM(pUPOBaTh HEraTHUBHBIC
(bakxTopsl, CBI3aHHBIE C BO3/ICHCTBHEM Ha NCUXUKY. B padotax [20, 21] yke H10CTaToOuHO MOAPOOHO
00CYXXJaJI0Ch HAacKOJIbKO 3((EKTUBHBIMU METOJIbl apoMaTepaliid MOTYT OKa3aTbcs B OoprOe ¢
TAaKUM HETaTUBHBIM SIBJIGHUEM KaK CHHIPOM 3MOLMOHAIBHOTO BBITOpaHHs. YMECTHO MOJIYEPKHYTh
emé pas, yro BcemupHas opraHuzaius 3ApaBOOXpPAHEHUS NpPU3HAIA CUHAPOM SMOLMOHAIBHOTO
BbIropaHust 3abosneBaHueM. OYEeBHIHO, YTO B YCJOBHUSX, KOT/Ia 3HAYUTEIbHAs YacTb HaceJICHUs
HaXOJIUTCSl B CAMOM3OJISIIIMM, HAXOAUTCS B YCIOBUAX KapaHTHUHA IICUXOJOTMUYECKUE CTPECCHl OyIyT
TONBKO BoO3pacTarth. CrieoBaTeNbHO, JIOOBIE METO/BI, KOTOpPhIE TIO3BOJIAT JIeM(HPOBATH
HETaTUBHOE BIUSHHUE TE€X WJIM HMHBIX CTPECCOB Ha TICHMXHUKY 4YeloBeKa OyayT BocTpeOoBaHbl. U
UMEHHO B JTOM CMBICJIE IPEICTABISAETCS IIeTIeCOO0Pa3HBIM TOBOPUTH O MIMPOKOM BHEAPCHHU
METOOB apomarepanuu. [loguepkuBaeM, 9TO 3TH METOMBI SBISIOTCS OE30MaCHBIMHU U JIaXKe TpH
YCIIOBHH, YTO TIOJH30BATENIb HE BIOJHE aJIEKBATHO OYIET MX HCIIOJIb30BaTh. PUCK, CBA3aHHBIN C
HKCIUTYaTallMOHHBIMU OIIMOKaMH, HUBEIMPYETCs T€M, YTO MOTPEOUTENh B CAMOM XY/IIEM CIlydae
IPOCTO HE MOJYYHUT >kenaeMoro sddekra. pyrumu ciaoBamH, s TOrO 4YTOOBI OOECIIEYHUTH
NEPBUYHOE BHEIPEHUE TEIIEMEIUIIMHCKUX CUCTEM JUIsl PELIEHUs TeX 3ajay, O KOTOPBIX TOBOPHUIIOCH
BbIlIE, HET Oosiee 3PeKTUBHOrO U OoJiee HAEKHOTO C TOUKU 3pEHUs] Oe30MacHOCTH HacelIeHHUs
HaTpaBJICHUS, HEXKEITU apoMaTeparws.

HmenHO apomatepanusi MO3BOJIUT 3aMKHYTh TETII0 OOpaTHOW CBSI3M, O KOTOPOIl TOBOPHIIOCH
BBIIIE: TIEPBOHAYAILHO JaHHBIH PHIHOK CTHMYJIUPYETCS TOCYIAapCTBOM (Yepe3 MEXaHH3M OTMEHBI
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WIA CHIDKEHUS aOOHEHTCKOW IJIaThl 3a YCIYTM MOOWIJIBHOW CBSA3M), 3aT€M, IO MEpE BHEIPEHUS
TEJIEMEIUIIMHCKUX CUCTEM B NMPAKTHUKY, MOIH30BATEIN EPEXOAAT B OOBIYHBIN PEKUM.

YMecTHO TOJYepKHYTh, YTO METOJbl apoMaTepamuH, pa3yMeercsi, He pemaT BcexX Hpoliem,
OJTHAKO OHM pelIaT TJaBHYI0 Ha CETOJHSIIHUM JeHb 33Jady — OHHU CO3JaAyT YCTOHYHBYIO
KOMMYHUKAIIMIO MEXIy TEMH OpraHM3alMOHHBIMH CTPYKTypamMH, B TOM 4YHCIE€ W
rOCy/IapCTBEHHBIMHU, KOTOpPBIC PAa3BHBAIOT TEIEMEIUIMHY, U oOmecTBoM. bonee Toro, Ha ocHOBe
3TUX IUIaTPOPM, OTPAOOTAHHBIX NPH MOMOIIM BHEAPEHUS CHUCTEM apoMaTepamnyd, Janee MOKHO
Oyner pa3BUBaTh U OOJIee Cepbe3HbIC TEPAIIEBTHUECKIE CHUCTEMBI, OCHOBAaHHbBIE HA APYTHX METOJax
(HampuMep, peyb MOXKET UATH O CUCTeMaX, OPHEHTUPOBAHHBIX, B TOM YHUCIIE, Ha TPEIOCTaBICHUE
NOTPEOUTENSIM PEKOMEH AN 110 PeKUMY TUTAHUA U T.I1.).

OueBUAHO, YTO B COBPEMEHHBIX YCIOBUSAX TEIEMEAMIIMHA CTAJIKHUBACTCS UMEHHO C YKa3aHHBIM
BBIIIIE MPEMATCTBHEM, C T€M, YTO €€ IIMPOKOE HCIIOJIb30BaHME, Ha YTO OHA Oblja M3HAYAJIHHO
OPHEHTHPOBAHA, TOPMO3UTCSI UMEHHO BCIIEICTBHE (aKTOPOB COLMAIBHOTO Xapakrepa. Buenpenne
METOJIOB apOMaTepaIyy IMO3BOJIHUT CHATh JTAaHHYIO MTPOOJIeMy, KOTOpasi CTOMT OoJiee 4eM OCTpO.

[ToguepkHem eme pa3, 4YTO BHEIPEHHE TEICMEAUIMHCKAX CHCTEM HEen30eKHO Oyner
OCJIOKHSATBCS TEKYIe 00CTaHOBKOW B TJ100aIbHONW KOMMYHHKAIMOHHOU cpene. DakTHuecKku, Mbl
— YeJOBEYeCTBO, Ceiiyac BCTYNHJIM B 30Xy HOCTHpaBisl [22, 23], KOrga BCIEACTBHE TOTO, YTO
BO3HUKACT BO3MOXKHOCTH JJISi IIMPOKOTO PACIPOCTPAHEHHsI CaMbIX PA3JIHMYHBIX TOYEK 3pPEHHS,
MHTEPHET-NIPOCTPAHCTBO 3aIOJHWIM PAa3IMYHOTO pOJa JOMBICIBI, B3OPHBIE CIYyXH M MHOTOE
apyroe. [IpuMeHnUTENbHO K 001aCTH TEJIEMEIUIUHBI 3/IECh BaXXHO MOAYEPKHYTh, YTO CYIIECTBYIOT
MHOTOYHCIICHHBIE ITyOJIMKAIMH, B KOTOPBIX 00CyKaaeTcs mpolieMa Tak Ha3bIBaeMOro «IH(ppoBOro
KOHIIarepsi», «0oinpmioro Opara» u T.4. OnpeneneHHas 4acTb OOLIECTBa, Kak CIEICTBUE, OyaeT
Ooniee, YyeM HETaTUBHO OTHOCHUTCS K IIOMBITKaM TOCYAapcTBa KOHTPOJIMPOBATH HX COCTOSIHUE
3JI0POBBSL.

JlanHas mpoOieMa OCJIOXKHSAETCS Te€M, YTO HHUKTO HE CHUMAaJ C IOBECTKH JHS BOIPOC O
TCOTIOJIUTUYECKUX CTOJKHOBEHHMSX W, K COKAJICHUIO, (aKTOp TAHIEMHH OIPEICICHHBIE KpPYrd
CTpaH siipa MUPOBOW SKOHOMHYECKOH CHUCTEMBI OyIyT M Jajiee HCIIOJIb30BaTh I OKa3aHUs
JaBJICHHUs] HA CBOMX T'EOMOJUTHYECKUX KOHKYPEHTOB. B 3TOM CMBICIE M B TEKYIIMX YCIOBHSIX
Kaszaxcran npopomkaeT ocTaBaThCsl apeHOM 0XKECTOYEeHHOM MHGOpPMAlMOHHON OOpbObI, KOTOpas
KaK M0Ka3aHo B pabotax [24, 25], Hen30exHO Oy/IeT 3aXBaThIBaTh U HAYYHO-TEXHUUIECKYIO Cchepy.

CrnenoBarenbHO, Ha JAaHHOM JTale KakK HHUKOI/Ia BaXKHBIM NPEICTaBISETCS KOMILJIEKCHOE
pelieHure npoOIeMbl, CBsI3aHHbIE ¢ HH(OPMAIIMOHHBIMH BO3/ACHCTBUAMM Ha Hamry crtpany. [Ipexne
BCETr0, HYKHO pELIMTh 6aMcHeluiyl0 3a0auy, KOTOpas JOKaKET HACEJEHUI0, YTO TONBITKU
rocyJIapcTBa TMPOBOJAWTH MOHHUTOPHHT B PEKHME pEaJbHOIO BPEMEHH COCTOSHUS 37J0POBbS
HaCEJICHHUs JEHCTBUTEIILHO OTBEYAeT MHTEPEcCaM BCEX M KaKAOro. BTopas 3amada COCTOUT B TOM,
9TOO0BI OJIOKMPOBATH HETATHBHBIE BIMSHUS Ha pa3BUTHE HAYKH B Hamieil crpane. Kak oTmeuanocs B
pabore [11] B HacTosIee BpeMs CYIIECTBYET LIENbIM psJl NECTPYKTUBHBIX CHJ, CAEP>KUBAOLIUX
Hay9YHO-TeXHHUYeCcKoe pa3BuTusi KazaxcraHa, 0cOOEHHO B TEIEKOMMYHUKAIMOHHOW cdepe. 31ech
HEYMECTHO OOCYXJaTh JaHHBIA BOMPOC MOAPOOHO, OJHAKO, HE BBI3BIBAET COMHEHHH, YTO
TEJIEKOMMYHHUKAI[MOHHAsT OTpaciib B Hallleil CTpaHe pa3BUBACTCs NANEKO HEe TaKUMU OYpHBIMU
TeMIaMHU Kak B YkpauHe uinu benapycu. Bee 3T TeHaeHInM 00s13aTeIbHO HYKHO IPE0JI0JIETh, YTO
TaKXe SBIAETCS BaKHEHIIUM (AKTOPOM, OIPENENAIONMM HEOOXOJUMOCTh CTUMYIUPOBAHUS
rOCYJapCTBEHHO-YaCTHOTO NMapTHEPCTBA, HAIIPABICHHOTO HA Pa3BUTHE TEIEMEIUIIHHEI.

[TomuepkuBaem, 4TO TIpUMEp, CBA3AHHBINA C MCIIOJIL30BAHHEM METOJIOB apOMAaTepaIiny, sBISETCS
TOJNBKO OJHOW W3 MHOTHX BO3MOXKHOCTEH, KOTOpPHIE OTKPBIBAIOTCS TIepen [HU(POBBIMA
TEXHOJIOTUSIMH B PE3yIbTaTe BOSHUKHOBEHUS TEKYIIETO ATHIEMHOIOTHYECKOro Kpr3uca. OmHaKko U
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3TOr0 MpHMepa JAOCTaTOYHO, YTOOBI TOBOPHUTH O BO3MOXKHOCTH WCIIOJIB30BaHMs CTpaTareMbl
«IPEBpPATHTh MOPAKEHHE B MOOCIY» B TEKYIIMX YCIOBHUAX. [IpeArnoChUIKON ISl 3TOTO SIBJISETCS
paccMOTPEHHE METOJI0B CTHMYJIMPOBAHHMS WHHOBAI[MOHHOW JESATEIBHOCTH, MPEKIC BCETo, Kak
COIMOKYJIBTYpHOU TIpo0siemsl [11].
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B pabome npeonosicen Ho8bILI n00x00 K obecneyeHuro becnepeboliHol pabomel npeonpusmull
00WecmeeHH020 NUMAHUS U MOP2OBLIX YEHMPOS 8 YCI0BUAX INUOEMUONIOSUYECKO20 Kpusuca. [[na smoil yenu
npeoodceHo UCNONb306aMb  CUCMEMbl, 0becneuusarowue NapailelibHo Oe3uHpeKyuro nomewenu u
omobpadicenue ungopmayuu. Taxue cucmemsvl NPeOCmMasiAOm coOoU MeOUasKPaHvl 0B0UHO20 HA3HAYEHUS,
uzobpaicerue Ha KOMOPLIX cO30aAemcs 3d cuem paccesHusl C6ema Ha OUCNePSUPOBAHHOU 800e UL BOOHIX
cmpysx. [esungexyus obecneuusaemcs 3a cuem NONOWEHUs Npumecell, COOepiuCcauuxcs 6 6ozoyxe,
oucnepeuposantoll 8000, 8 Komopyw o0obasisiemcs Oesunguyupyrowas kKomnoHenma. Takoii nooxoo
nosgosisem obecnedums yCmouuugyo pabomy Kage, pecmopanos u opyeux npeonpusmuti 0ouecmeenno2o
NUMAHUs 0axce 8 YCI08USAX NOGLIUEHHOU INUOEMUONOUYECKOL ONACHOCMU, YMO A6IAeMCs AKMYalbHbIM
ona PK, nockonbKy npeonpusmus mano2o u cpeore2o OusHeca OAHHOU KAme2opuu AGNAIOMCS OOHUM U3
SBHAYUMBIX CE2MEHMO8 Omeuecmseentoll dKoHOMuKU. [Ipednrazaemviti n00X00 no38oJAem makice cOeNaAmsb
CAHUMApPHO-2USUCHUYECKUe — MEPONpUAmuUsi  KOMMEPYECKU  NPUBIeKAMeNbHoIMU 0N 81A0enbyes
PecmopanHo2o u/uiu omenvHo2o Ousneca 3a Cuem UCHONb308ANHUS 3PENUYHBIX dPpekmos, npoxama
pexnamvl u m.0. Obecneuenue KOMMEPUECKOU NPUGLEKAMETbHOCU, 6 C8010 04epedb, 6 CIONCUBUIUXCS
VCNIOBUAX AGNACMCA 8adCHeluell 3a0a4ell 8 CUTLY NPOSHO3UPYEMO20 IKOHOMUYECKO20 Cnaod.

Kniouesvie cnosa: xoponagupyc, SnuUOeMuonoUdecKull Kpusuc, oezungexyus, cmadunuzayus
IKOHOMUKU, MAbIL U CPEOHULl OU3HEC, CUCIeMbl 80CHPOU3BEOEHUs U300PANCEHUT, paAcCesHue ceemd.

Amanmeius  dlcymvicma  KO2AMObIK  MAMAKMAHY — KICINOPLIHOAPbL  MeH cay0d OpMAlblKMAapbiHbiH
INUOEMUONIOUANBIK OAROAPBIC HCAROAUBIHOA Y30IKCI3 HCYMBICHIH KAMMAMACHI3 emy YUiiH apHaiean Jicana
macin ycwiuwiiaovl. Ocbl maxcamma 60amenepoi O0e3uH@PeKyusnIayobl dHcaHe aKnapammol Kopcemyoi
KaMmamacwi3 ememin dicylenepoi nanoanany ycviHvliaosl. Mynoau scyienep KeCKiHi Waublpaykbl cyoa
Hemece ¢y ablHOapblHOA Kopcemiiemin exi Minoemmi mMeoua 3Kkpanoap 6onvin madwvliaowvl. Jezungpexyus
npoyecci ayaoagel Kocnanapowl cigipemin oucnepcmi cyea O0e3suH@eKyusiivlK KOMHOHEHM KOCY apKblibl
Jcyseze acvlpbliadbl. Mynoaii macin anudeMuonoUsIbLIK Kayinminik stcazoauvinoa 0a Kage, meupamxana
JicoHe backa 0a Mmamakmauovipy KaCinOPbIHOAPbIHLIY MYPAKMbL JHCYMbIC icmeyine MYMKIHOIK bOepedi. An
oyn Kazaxcman Pecnybnuxacel yuiin e3exmi macene 60nvin madwuliadbl, OUMKEHI 0Cbl CAHAMMAZbl UASHIH
Jicone opma  OuzHec OMAHOBIK IKOHOMUKAHBIY MANBI30bL  CeaMeHmmepiniy 0ipi  Oonvin  mabwliaobl.
Yevinvinzan macin convimen Kamap Meupamxaua dkcone/Hemece KOHAK Yii OUsHecCi KOJCaublHOapvl YuiiH
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CAHUMAPILIK-CUSUCHANBIK, WUAPATApObl KAPACMbIPBLUILI OMbIPEAH IKPAHOA ap Mypi Kepkem dphexmmepoi,
arcaprama 6epyoi KOLOAHA OMbIPLIN KOMMEPYUSILIK, MYPEbIOAH MApmulMObl emyze MYMKIHOIK Oepedi. O3
Ke3e2iHOe, KOMMEePYUSIbIK MapmblMObLIBIKMbL KAMMAMACHL3 emy KaIblNMACKaH Hea20auoa Manbl30bl
boavin madwvLIaodsl, cebedi IKOHOMUKATLIK 0a20aApblC OOANCAHBIN OMBIP.

Tipex ce30ep: KOpOHABUPYC,  SNUOEMUOLOSUAIBLIE — 0A20apbic,  Oe3UHeKyus,  IKOHOMUKAHbL
MYPAKMAHOBIPY, WARbIH HCIHE Opma OU3HeC, KeCKIHOepOi Kobelmy JCyieci, Hcapblk uablpaybl.

A new approach is proposed in the work to ensure the uninterrupted operation of public catering
enterprises and shopping centers in an epidemiological crisis. For this purpose, it is proposed to use systems
that simultaneously ensure the disinfection of rooms and the display of information. Such systems are dual-
purpose media screens, the image on which is created by the scattering of light on dispersed water or water
jets. Disinfection is ensured by the absorption of impurities contained in the air with dispersed water, to
which the disinfecting component is added. This approach allows for the stable operation of cafes,
restaurants and other catering enterprises even in conditions of increased epidemiological danger, which is
relevant for the Republic of Kazakhstan, since small and medium-sized businesses of this category are one of
the significant segments of the domestic economy. The proposed approach also makes it possible to make
sanitary-hygienic measures commercially attractive for owners of the restaurant and / or hotel business
through the use of spectacular effects, rental advertising, etc. Ensuring commercial attractiveness, in turn,
under the prevailing conditions is a critical task due to the projected economic downturn.

Keywords: coronavirus, epidemiological crisis, disinfection, stabilization of the economy, small and
medium-sized businesses, image reproduction systems, light scattering.

Onuaemuonorndyeckuii kpusuc BecHsl 2020 rona yxe co3jgall CyIIECTBEHHbIE MPOOIEMBbI IS
Ka3aXCTaHCKOM SKOHOMHUKHU. 3HAUMUTENBHBIA yIIEpO TMOHECIH, B YACTHOCTH, CYOBEKTHI Majoro U
cpeqHero Ou3Heca, OpUEHTHUPOBAHHBIE Ha MOJYYEHHE A0XO0Ja OT IPEANpUSTUNA OOIIECTBEHHOTO
nuTaHus. B cooTBETCTBUM ¢ pacnopsKEHUSIMH TPABUTEILCTBA BCE OHU ObUIM 3aKpHITHI ¢ 19 MapTa
2020 roxa.

BaxHo noguepkHyTh, uYTO JUId ropoja AJMarbl NPEANpHUATHS OOLIECTBEHHOIO MNUTAHUS
ABJIAIOTCS OJHMM U3 BECbMa 3HAYMMBIX CEKTOPOB JIOKAJBHOM OSKOHOMHMKM. OHH CO31a0T
3HAYUTENBHOE YHCIIO pA0OYNX MECT, 00€CIIeYnBalOT HAJIOTOBBIE MMOCTYIICHUS U T.1I.

[To coobmenusm CMU [1], skcniepTsl He OepyTcsl Jake MPUMEPHO OLEHUTh MaciiTad MoTepb
3TOro cekropa. OgHaKO CTaTMCTHKA OJTHO3HAYHO FOBOPUT O TOM, YTO €r0 BKJIaJ B AKOHOMHUKY ObLI
3HAYUTENIbHBIM, NpPUYEM HMMeENT MecTo YyBepeHHbI pocT. Ilo manHbiM cepBuca 2I'MC, uucno
3aBefieHU# oOmecTBeHHOTro nutanus B Kazaxcrane 3a mocnennuii roj Beipocsio Ha 17 %. B msatu
KpYIMHEHIINX ropojiax CTpaHbl YUCIO JEHCTBYIOMNX Touek obmenura qocturio 10 teic. Ipu sTom
grcno (penr-6apoB u KodeeH yaBounoch — 10 4397, uucno nuiepuit yenuuninoch Ha 31 %.

Kpome Toro, o0co6eHHOCTH Ka3aXxCTaHCKOW MEHTAJILHOCTH BCE PAaBHO 3aCTaBIISIIOT MHOTHX HAIIUX
COrpakJlaH MPOBOJUTH MACCOBBIE MEPONPHUATHS, HeB3upas Ha 3amnpeTsl. [lo coobmenusm CMU,
y)K€ UMEIOT MECTO HapyIICHUs peXuMa Ype3BbIUAHOTO MOJIOKEHUS, CBSI3aHHBIE C MPOBEICHUEM
MIPa3/IHUKOB, CEMEMHBIX MEPOIIPUATHN U T.1.

Tak, Mo maHHBIM MPOKYpPATYphl AKMOJMHCKON oOjacTu, B Kokmieray 25 mapra B 3aBeJeHUU
«Typxectan» OBUIO TPOBEACHO MepompusTHe ¢ ydactuem okojo 90 uenoBek [2]. Mmerorcs u
IpYTHE CBEIEHUS O HAPYLIEHUSX KapaHTUHHOIO peXuMa INpU OpraHU3alud TOEB MU JIPYIHX
MEPONPUATHIA, HEOOXOTUMOCTH NMPOBEJCHUS KOTOPBIX AUKTYETCS TPAAULIUSMHU.

Pelinpl monuuuu, pasymeeTcsi, MOI'yT CHU3UTh KOJMYECTBO TAKOI'O PoJa HapyLIEHUH, OJHAKO
€CTb BCE OCHOBAHMUS IPEAINOJAararb, YTO II0 MEPE IPUBBIKAHUS HACEJIEHUS K CIIOKHUBILIEHCS

AMNUJIEMHOIOTHYECKOM O6CTaHOBKC, Ux 4Yuciio 6y,Z[CT pacTu: MCHTAJIbHOCTDH 6y;[eT 6paTL CBOC.
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B TO ’xe Bpems, BOIpOC O NPEAOTBPALICHUH PACIPOCTPAHEHHUS WHQPEKIUN B CPABHUTEIHHO
HEOOJIPIINX MOMEUICHUAX (TUIHUYHOE YUCIIO TocTel Ha Toe cocraBiser oT 100 mo 500 uenosek),
MOKET OBITh PEIICH cy2yfo mexnuueckumu cpeocmeamu. IloguepkuBaeM, 4To YUCIO OCETUTENCH
TOSI B JTFOOOM Clydae HAaMHOTO MEHBIIE, YeM YHCIIO MOCETUTENEeH KPYITHOTO MPOIOBOIBCTBEHHOTO
MarasuHa, KOTOpPbIE OCTAarOTCs OTKpBIThIMU. CienoBaTenbHO, AaHHAs HpobiemMa J0JKHA ObITh
peleHa TeMM WIM UHBIMH TEXHUYECKHMMM CpEACTBaMH, KOTOpbIE oOecreduian Obl CHHXKEHHE
SMMIEMHOJIOIMYECKOI0 PUCKA J0 MPUEMIIEMOI0 YPOBHA IIpU paboTe pecTopaHa, kade, TOWXaHbI U
T.J.

B nanHoil pabGore mpemyaraeTcsi BapHaHT TEXHUYECKOTO pEIICHUs JaHHOW NpoOJIeMsl,
OCHOBAHHBIM Ha JE3WH(EKIUH BO3JyXa, MPEACTABISAIONMI CO00H MOIUQHUKAIMIO paHee
MPE/UIOKEHHOW CHUCTEMBI OYMCTKM BO3AyXa Ha OCHOBE CHUCTEMbI OTOOpaXXeHHs HWH(OpMAIHUU
IBOWHOTO HaszHaueHus [3,4,5]. YMECTHO MOAYEPKHYTb, YTO yCTAHOBKA JIOOBIX CHUCTEM OUYUCTKHU
IIPEJCTABISAET Ul BIa/IEbLEB IPEIPUATHI 0OLIECTBEHHOIO TUTAHUS JONOJHUTEIbHbBIE PACXOIBI.
CrnenoBarenbHO, UMEET CMBICI CAENIAaTh TaK, 4YTOOBI 3TH PacXojibl, BO-NEPBbIX, ObLIIM MaKCUMAaJIbHO
CHWJKEHBI, a BO-BTOPBIX, 00ECHEUNTh 3a CUYET BHEAPEHMsI 3TUX CHUCTEM HEKHE JOINOJIHUTEIbHBIE
npedepeHITUN.

B uurupoBanHoii pabore [3] Obuia mpeiokKeHa CUCTEMa OYMCTKU BO31yXa, OCHOBaHHAs Ha
COBMEIIEHHWH C cHcTeMoW oroOpaxkeHuss wHpopmauuu. [IpuHUImD paboThl JaHHON YCTaHOBKH
OCHOBAaH Ha pAacCEsHMM CBETa MEJIKOAMCHEPCHON BOAOW. (DAaKTHUYECKH, MEIKOAUCIEPCHas BOAa
MpeCTaBiseT cO0O0M MOJIOTHO dKpaHa. DIIEMEHTHI, KOTOPBIE CO3AI0T H300paKEeHUE, MIPEICTABIISIOT
cO0OH TPOMBIIIJICHHO BBITYCKa€MbIe CBETOAMOAHBIC JICHTHI, KOTOPBIE KpEISATCS Ha pedpax
KOHCTpYKLUHU (pucyHok 1). CBeT, UCIycKaeMblil CBETOAMOAAMHU, PACIIPOCTPAHAETCS B IJIOCKOCTU
9KpaHa, HO M3-3a pacCcesHUs Ha KalulgX BOJbl, HaOJOJaTedb BHIUT H300pakeHHE, KaK 3TO
MTOKA3bIBACT PUCYHKH 2 U 3.

o

1 — komekTop GopcyHOK; 2 — Hecyllas pama; peAHa3HaueHHas, B TOM YHCIe, ISl pa3MelIeHHs
TOKOBEAYIIMX 3JIEMEHTOB; 3 — (popcyHKH, 00ecrieunBaroIIie paclbUIeHUE BOJIbI;
4 — CBETOMOTHBIC JICHTHI

PI/ICYHOK 1 — Cxema CO3JaHnC «BOAHOI'O MMOJIOTHAa» MCIHA3KpaHa JIBOMHOIO Ha3Ha4YCHMHA,
OCHOBAHHOTI'O Ha SIBJICHUH paCCCAHUA CBETA HA HHCHCpFHpOBaHHOﬁ BOIC
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Pucynok 2 — ®otorpadus ONbITHOr0 MO/l MEIUadKpaHa, 00ECIICYNBAIOIIETO CO3/JTAaHHE
I[BETOBOTO MATTEPHA 33 CUYET PACCESHUS CBETA Ha IUCIIEPTUPOBAHHON BOJIE
(MHOTOITBETHBII TATTEPH)

Pucynok 3 — ®@ororpagus OnbITHOr0 MOyl MEUa’KpaHa, 00eCIeYNBAIOILEro CO3JaHHue
IIBETOBOTO MaTTEPHA 3a CUYET PACCESHUS CBETA HA IUCIIEPTUPOBAHHOMN BOJE
(IBYX1IBETHBII MATTEPH)

WHpiMu cnoBamM, JaHHas KOHCTPYKIMS TNpEACTaBIseT COOOM pelieTky, B BEpXHEH uacTu
KOTOpO YCTaHOBJIEHBI AJIEMEHTHI, 0OecreurBarolie GopMHUpOBaHUE AUCIIEPTUPOBAHHON BOJIbI, a B
pedpax peleTKd YKpEeIUISIOTCS MPOMBIIUIEHHO BBITyCKaeMble CBETOAMOJIHBIE JIEHTHI (pUcyHKH 1
u4).

[IpenmymiecTBOM Takoro MoOAXoja SBISETCA TO, YTO BOJAA OOECIEUMBAET IMOTJIOIIEHUE JTHOOBIX
IIpUMECEH, KOTOpBIE COAEpKATCd B BO3AYyXE. OTO SBISAETCS OJHUM U3 THUIIOBBIX IPHUEMOB
XUMHUYECKON TEXHOJIOTUH, UCTIOIb3YEMOM HE TOJIBKO JUIsl OYMCTKH BOJBL, HO U B IPOM3BO/ICTBE.

Tem cambIM JaHHas yCTaHOBKa IO3BOJISIET BOCIPOMU3BOJUTH H300pakeHHE M OOecreynBaTh
ouucTky. Ilpu sTom cOopka yCTaHOBKM OCYHIECTBIISETCS 1O MOJAYJIBHOM CXEeMe, YTO MO3BOJISET
BapbUpPOBATh JAM3ailHEpCKUE PElIeHUs B IIUPOKUX npeaenax. Oaun moaynb conepxkut 30 Ha 30
nukcened. CreqoBaTeNbHO, A CO3JIaHMs IOJHOLIEHHOIO H300paKeHMsl, XapaKTEpHOro Ui
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crannapta 144p, rae paspemieHue npeaycmarpuBaeT 256x144 nukceneit, TpedyeTcst Kak MUHUMYM
40 mopaynei (T.e. 5 CTpOK 1Mo § MoLyIei).

1 — pacnpenenuTens BOJbL; 2 — CTPYH BOJBL; 3 — OTKPBITBIN pe3epByap;
4 — oOpatTHbIN Ki1anaH; 5 — UUPKYJISLMOHHBIA HAcOC

Pucynok 4 — 'uppoaunamudeckas cxema MOIYJIs

YMeCcTHO Takke MOMYEPKHYTh, YTO TOJOOHOTO poJa YCTAaHOBKM JOCTATOYHO JaBHO
UCIIOJIB3YIOTCS ISl HHTEPhEPHOTO 0(OPMIICHHS, B TOM YHCIIC U MOMEIeHHH (pucyHku 5, 6).

Pucynok 5 — [Ipumep ucnonp3oBanusi GOHTAaHHON YCTaHOBKH /7151 OpOpMIIEHUSI TOMELICHUS
Jewel Changi Airport, Singapore
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Pazymeercsi, pacmbuiieMass BoJa HE BcCerjga SBISETCS yJOOHOW JJIsi HCIIOJIb30BAaHHS B
nHTepbepax. OHa co3/1aeT NMOBBILIEHHYIO BIAXXHOCTh. Karuiu BOJbl MOTYT pacHpOCTpaHSATbCS Ha
JOBOJILHO OoJbioe paccrosHue. OIHAKO Uis TOro, 4TOOBI BOCHPOM3BOJUTH HM300pakeHUE HE
00513aTeNIbHO UCTIOIB30BATH MEITKOAUCIEPCHYIO BONY.

Pucynok 6 — Ilpumep ucnosnb3oBanust GOHTAHHOMN yCTaHOBKHU
IS TU3aifHepcKoro oopMIIeHHS X0JUIa IIOMELICHUH

B uwactHocTH, Ha pucyHkax 7 ¥ 8 moka3zaHa cxeMa YCTaHOBKH, MPEJIOKEHHOW B pabote [4], B
KOTOPOW BOJA WIrpacT pOJIb HAIOJHHUTENS IPU3MBI, T.€. ONTHYECKOrO 3JIEMEHTa, U CTEKaeT
HETIOCPEICTBEHHO 0 CTEHKE CHCTEMBI.

1 — cBeroaMOABL; 2 — DNIEMEHTHI PEUIECTUYATON HeCyIeld KOHCTPYKIUY; 3 — 3aJHEE CTEKIISTHHOE
MOKPBITHUE; 4 — Iepe/iHee CTEKISIHHOE TIOKPBITHE; 5 — BO/a; 6 — KPEMeKHbIE 3JIEMEHThI

Pucynok 7 — Cxema paGoThI IBYX CONMPSIKEHHBIX MTUKCEJICH dKpaHa MpeiaraeéMoro TUma

31



M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

n2p We

— =
T e = L B 1 ——
e T e S e O e T e Y e A e SO e O e e A e B —
o g = g = g g = = i = ) == g = o i = —
e S S e O e Y A e Y e O s O s A e e O |
L= g = = ) = g = = = o = g = g = g == o ]
e S e T s B e Y e Y e O e Y e e O e N e J—
o oy e e g s e ) e s e e | ~—
s T e U o R () R 2 G o (0 e W) 2 EN e B o N J—
g o s ) ) = e = it = == e e e ——
s S s S e e SO e A e Y e R e SO A e e O I
= = e . i e o g = = i = = = ———
e O e N Y s Y e O e O e O e Y e O e O e N —
| U [N U G U R NN SN S R S  mm g s gy e gy s gy | | e
SO e S e O s Y s e A e B e e e R e B
bl R e e gy s G sy oy s ) s Oy et e [ e U | |
Ooodmnooos oo | l—_ﬂ

Pucynok 8 — @yHKIMOHaIbHAs cXeMa MOYJISl MEAMAKpaHa Ha OCHOBE MPU3M,
3alOJIHSAEMBIX TPOTOYHOM BOJOM

3/1ech TaKKe pealn3yercs TOT MPUHLUI, O KOTOPOM TOBOPUIIOCH Bbille. Boma olHOBpeMEHHO
npuMeHsieTcs U ia (GOpMUPOBAHUS M300paKeHHs, U B KadyecTBE IOTJIOTHTENS MpUMeced u3
OKpY’KaroIlel Cpebl.

[TpuHIMI 1eHCTBUS TaHHONW MOAU(HUKAIIMI KOMITICKCHON CHCTEMBI 0TOOpakeHUS H300paKeHUH
cocrouT B cienyromeM. KoadduimeHT npenoMiieHuss BOABI COCTaBisieT npumepHo 1,33; aToT
KOX(QPHUIHUEHT COMOCTaBHUM C KOX(PQPHUIMEHTOM NPEIOMIICHHUS! CTEKJIa M MHOTHUX OpPTaHMYECKHX
MaTepUajIoB cocTaBiAOMUX MpumepHo 1,5. CoOTBETCTBEHHO BOAY MOYKHO HCIIOJIb30BAaTh B
KayecTBE MaTepuaia, 3aroJHAIOLIEro Npu3My, 00eclieunBaoNyl0 U3MEHEHNE HalpaBiIeHUs X0Ja
JIy4en.

KoHcTpykuuss mpeuiaraeMoro 3KpaHa TIpeacTaBiIseT coOoi pemérky (pucyHOK §), Ha
BHYTPEHHHUX MOBEPXHOCTAX KOTOPOM 3aKpEIJIEHBI CBETOAMOAHBIE JIEHTHI. M311y4eHns CBETOAMOI0B
o0aal0T ONpeIeIeHHON AuarpaMMOl HalpaBJI€HHOCTH, U B IaHHOM CJIydae OCh 3TOHM JHarpaMMbl
JIEKUT HEMOCPEJICTBEHHO B TNIOCKOCTH dKpaHa (KaK U B KOHCTPYKIUH [3]).

CnenoBatenbHO, ¢ TEXHUYECKONW TOYKHU 3pEHUS 3a/ada COCTOMT B TOM, YTOOBI IEpEHAINPaBUTh
HaIpaBJIEHUE PacIpOCTPAHEHUs U3TYyUEHHsI TaK, YTOOBI OHO BOCIPHUHUMAaIOCh HaOmtoaarenem. Jls
STOM LIeNM BIOJHE MOAXOMAT KJIACCHMUYECKHE MPU3MBI CIOCOOHBIE PAa3BEPHYTh ONTHUYECKYIO OCh
JMarpaMMbl HalpaBJIEHHOCTH cBeTomoaa Ha 90 u 6oee rparycos.

B cootBercTBUU co cxemoil [4, 5, 6], cBeToanos! (1) pazMeriaioT Ha 3J€MEHTaxX peleTyaTon
Hecyllel KOHCTPYKIUH (2). Mexay sleMeHTaMu Hecylledl KOHCTPYKIMHU (2) pasMelaroT Takxke
3agHee (3) u nepenHee (4) CTEKITHHOE MOKPBITHE, MOJIOCTh MEXJLy KOTOPBIMHU 3aIlOIHSIOT BOJOU
(5). 3amnee (3) u mepennee (4) MOKPBITUS KPEMATCS K DJIEMEHTAM HECYIIEH KOHCTPYKIMH (2) mpu
MOMOIIN KPEMEeXHBIX 3JIEMEHTOB (6), Tak, YTO OCTAlOTCAd OTBEPCTHS [UIsl CTOKAa BOJBI IS
CONpsKeHMs] JKpaHa C (OHTAHHOM yCTaHOBKOH. VYTpaBlieHHE CBEYCHHEM CBETOJUOJIOB
o0ecrneunBaroT NMpu noMoIu 6s1oka nutanus (7).

VYron HakJIOHa IJIOCKOCTEH 3aJHET0 IMOKPBITHA K IJIOCKOCTH 3KpaHa (KOTOpas COBHAJAET C
IUIOCKOCTBIO TI€PETHEr0 MOKPBITHS) BBIOMparoT Onu3kuM k 45°. IIpm HeoOXonumocTH 3ajHee
MTOKPBITUE U3TOTaBIMBAIOT U3 IBYX OTAEIBHBIX INIOCKUX CTEKOI.

JIy4, W3HaYaJIbHO pACHpPOCTPAHSIOIIMICA B IJIOCKOCTM 3KpaHa, CTAHET paclpOCTPaHATHCS
MEPIEeHIUKYIISIPHO 3TO MIOCKOCTU. Tem cambIM i1l HabJto1aTessl pacipeiesieHle cBeueHrne oyer
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BOCIIPUHMMATBCSI TaK, KaK €claM Obl OChb JUarpaMMbl HANpPaBICHHOCTH CBETOAMOAOB Obuia ObI
NEePIEHANKYIISIPHA TUIOCKOCTHU 3KpaHa (KaK 3TO UMEET MECTO B SKpPaHE-TIPOTOTHIIE).

Bona B monocte Harheraercs npu nomomu Hacoca (10) uepes TpyOy (8) k KoTopoi
noacoeauuenbl  oTBoAbl (9). Hacoc (10) co3maer CKOpOCTh MNPOKAYKH JOCTATOYHYIO IS
MOJJIEP>KaHUs 3allOJIHEHUSI BCEX IMOJIOCTEH, cpOpMUPOBAHHBIX MEPEIHUM U 3aJHUM CTEKISTHHBIMU
MOKPBITUSIMHU.

OuncTtka BoJIbI 00ECIIEUNBACTCS 33 CUET B3aUMOJCHCTBUS BOJIbI, CTEKAIOIIEH MEXKAY «OCTPBIMU»
IpaHsSMU CHUCTEMBbl MpH TMepenojHeHuH npu3M. B pesynbTare BO3HHMKAeT BOJHAs 3aBeca,
dbopMupyromas y4acTok BO3AYIIHOW CpEIbl, OTPAHUYCHHON ITOW 3aBECOW W TPaHSIMU TPU3MBI.
3akauuBasi OUMIIAEMBIA BO3JyX B JIaHHBIA 00BEM, MOXKHO 00ecneunTh ero 3(p(HeKTUBHYIO OYHCTKY
3a CYET B3aUMOJICHCTBUS C YKa3aHHON BOJHOM 3aBecoi (pUCYHOK 9).

Lt Af Af A \f/ -

E

PI/ICYHOK 9 — Cxema CO3JIaHHs BOJHOM 3aBECHI A1 OUUCTKH BO31yXa B IOMCIICHUN

OuncTka BO3JyXa CO3/aeTCs MPHU TMOMOIIM CHCTEMBI BOCHPOU3BENEHHUS U300paxeHwil 1, 1o
3aJiHel CTEHKE KOTOPOU CTEKAarT MOTOKU BOJbL. B pesynbrare 00pa3yroTcs mMoI0oCTH 2, U3 KOTOPBIX
Yyepe3 BOJIHBIE 3aBECHI BHIXOJAT MOTOKH OYUIIEHHOTO Bo3ayxa 3. Habmromarens BUANT JTy4H CBETa,
HCIIyCKaeMble C TepefaHed cTeHku ycrpoiictBa 4. OuninaeMblii BO3IyX 3aKauWBaeTCs IO
OT/CIIbHOMY KaHaly 3.

[ToguepkuBaeM, 9TO B TaHHOW KOHCTPYKIIUU OOJIBINAs YACTh DJIEMEHTOB SIBJISICTCS MPO3PAYHOM,
OHA BBINOJIHAETCA M3 CTEKJA, a IIOJOCTh MEXIY CTEKIAMHU 3allOJHAETCS BOJOW, KOTOpasd,
COOCTBEHHO, U SBIIACTCS MaTEPHUAJIOM MPHU3MBI, OOECHEUMBAIOIIEH MOBOPOT ONTHYECKOW OCH
JMarpaMMbl HampaBleHHOCTH cetoamona Ha 90°. B pesynpTaTe TpH BKITIOYEHHBIX CBETOIMOIAX
9KpaH paboTaeT KaK CHCTeMa BOCIPOU3BEACHHS U300paKEHUH, a B BBIKIIFOUEHHOM COCTOSIHUU OHA
OCTaeTCs MPO3pavyHON, B HACTHOCTH, JIJISI COJIHEYHOTO CBETA.

PaccmarpuBaemast kKoHCTpyKIHs (pakTUdecKu 00sagaeT AByMs pabounmu moBepxHocTsamu. OmHa
W3 HUX CITY)KHT JIJIS BOCIIPOM3BEICHUS M300paKeHUH, a BTOpast, MPEJACTaBIAIoNMAas cO00M BOIHYIO
3aBecy, 0 KOTOpPOHM TOBOPUJIOCH BBILIE — OUYMUCTKUA BO3AyXxa. COOTBETCTBEHHO, KaK IMOKa3aHO Ha
pucynke 10, TaHHYI0 KOHCTPYKIIHIO MOKHO HCIOJIB30BaTh KaK CTEHKY MpH OQOPMIICHHUH JIETHUX
kade umm Ipyrux oOIIECTBEHHBIX 31aHUN.

33



M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

Pucynoxk 10 — MtrocTpanus K CIONIb30BAHUIO 3KPAaHA MPEIIaraéMoro TUuia
It 0(OPMIICHHSI IPEATPUATUS OOIIICCTBEHHOTO TTUTAHUS

MOXHO TpensokKUTh OOJBIIOE KOJIWYECTBO MOTUGHUKAIMA YCTAHOBOK TAaKOTO pPojaa. 3/1ech
CYLIECTBYET BIIOJIHE OIPENEICHHbIA MPOCTOP, B TOM 4YMCIE U Ui AU3ANHEPCKON AeATEIbHOCTH.
JpyruMu cioBaMH, CyHIECTBYET BO3MOXHOCTH MCIIOJIb30BaHMs OOIIET0 MPUHIIMIIA NPU OOJIBIIOM
pa3HoOOpa3suM KOHKPETHBIX peanu3aluii, 3TO CO34aeT HEOOXOAUMbIE MPEANOChUIKH IS
HCIIOJIB30BAaHUS TAKOTO POJa CUCTEM I OYMCTKU MOMEUIEHUH OT pa3jIMyHOro poja MpHUMeEcei,
MOBBIIIECHUST KOM(POPTHOCTU TOPOACKOM cpeabl u T.A. [Ipu 3TOM mapanienbHO CTUMYIHUPYETCS
WHHOBAIIMOHHAsA JEATEIbHOCTb, YTO SBIIAETCS HWCKIIOYUTENIBHO BaXXHBIM C TOYKH 3PEHUS
MIPEOJI0JIEHUS] SKOHOMUYECKUX MOCIEICTBUI TEKYILEro 3MUAEMUOJIOTHUECKOro Kpu3uca (co3gaHue
HOBBIX pa0OYUX MECT, OPUEHTUPOBAHHBIX HA MPOU3BOJICTBO JAC3UH(PHUITUPYIOIIUX CUCTEM B MaJOM
U cpeHeM Ou3Hece).

PaccmoTpenHas Bbille cucTeMa JIETKO MOXKET ObITh MOAU(UIIMPOBaHA K CHCTEME JI€3MH(PEKINN
BO3JyXa MyTeM J00aBleHUS B pacHbUISIEMYI0 BOAY JAe€3MHOUIUMpPYHOIMX cpeAcTB. [IpuHuun ee
paboThl WILTIOCTPUPYET PHUCYHOK 11; BO3MOMKHBIE CXEMBI HCIOJB30BaHUS TakoW (POHTaHHOU
YCTaHOBKH B Kade UM pecTopaHe MpeCTaBIeHbl Ha pucyHke 12.

B cooTBeTcCTBMM C JaHHOW CXEeMOW pecTOpaHHble CTONMKH (2) pacrhoyiararoTcsi BHYTpPHU
¢donTtanHoi cucremsl (1), depe3 KOTOpywo (WM pPSAOM C KOTOpPOM, WM, B 3aBHCHMOCTH OT
KOHCTPYKIMH, IO TOBEPXHOCTH KOTOPOH) MIPOXOJUT BO3JyX, HATHETAEMbId BEHTHJIATOPHOU
cuctemoit (3).

XapakTep €CTeCTBEHHOM IUPKY/SIMM B 3aMKHYTOM TIOMEUIEHHMM B JIaHHOM cllydae
o0ecrieurBaeT BO3MOXKHOCTh HCIOJIb30BAaHUSI MaKCUMAJIbHO MPOCTHIX PEIICHUH 3a cueT mojadopa
pa3MenieHusi BEHTHJIATOpoB. JlocTaToyHO uYTOOBI MOTOKM BO3/AyXa OOECleyMBald OTCYTCTBHE
KOHTAaKTa MEXAY I[OCETUTENSIMU, CHUISAUIMMU 32 COCEJHUMHU CTOJIMKaMH, a Jajnee BO3AyX
noJiBepraercs Ae3MH(EKINIo, IPOX0/Is Yepe3 BOASHYIO 3aBECY.
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Pucynox 11 — MutrocTpaiusi K CIOIB30BAHUIO MEIMAadKpaHa IBOMHOTO Ha3HAYCHUS
B MIPEANPHUATHIX OOLIECTBEHHOT'O MUTAHUS

JlaHHas cxema o0JajjaeT Takke TeM MPEeUMYIIECTBOM, YTO 3/1€Ch MOKHO HCIIOJIb30BaTh MOTOKU
pacnbpuIieMOi BOJIbI, ITOCKOJIBKY HAIlpaBJIEHHE BO3AYLUIHOIO IOTOKA MOJO00paHO Tak, 4To 3a
[IOBEPXHOCTbIO (DOHTAHHOM YCTAHOBKM MOIYT OBITh PAacCIHOJOXKEHbI IPOCTBIE 3JIEMEHTHI,
obecrieynBaronue cOOp Kamenb, KOTOpble OyAyT pa3ieraTbCsl BCIEICTBHE CYLIECTBOBAHUS
3aMETHOT'0 BO3AYIIHOIO IIOTOKA.

[ToguepkuBaeM, 4TO CHUCTEMA OYHUCTKU TAKOT'O POJA SABJISIETCS MAaKCUMAJIBHO JELIEBON C TOYKH
3pEeHHsI XapakTepa BEHTWIALMU. BO31yX HHUpKyIupyeT B 3aMKHYTOM IIOMEIIEHUH, IIPUYEM €ro
HarHeTaHue OCYLIECTBIISIETCS OOBIYHBIMU BEHTHJIATOPAaMH, 00ECIEUMBAIOUIMMHU OTTOK BO3/1yXa OT
CTOJIUKOB K MOTOJKY. J{anee 3TOT MOTOK HampasiseTcs K (OHTAHHOM YCTaHOBKE, MMPOXOAMUT Yepes3
JEe3MH(QULIUPYIOIIYI0 BOJHYIO 3aBECy, U 3aXOJUT OOpaTHO B MOMEIIEHHE Kade WU pecTopaHa. JTo
TEXHUYECKOE pPELICHHE JOCTaTO4YHO jAenieBo. OHO MOXeT ObITh YCTAHOBIIEHO O€3 NMpHUBIICYEHUS
JOTIOJIHUTEIBHBIX CUCTEM BEHTWISALUU U BBIBOJA BO3JyXa HAPYXY, a IVIABHOE 3[€Ch BO3HUKAET
BIIOJIHE ONPEAETICHHBIN JOMOTHUTEIbHBIN 3peNUIIHbIN 3D deKT.

Mo

/l—‘

I‘/l

2 l2

Pucynok 12 — BapuaHnt pacnonoxenust ne3uHpuimpyromnieil GOHTaHHON YCTaHOBKU — MeUaKpaHa
B MIPEANPHUITHHN OOIIIECTBEHHOTO TUTAHUS; BUJI CBEpXY (a) 1 cOOKYy (0)
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Brnanensupl mpennpusTHii OOIIECTBEHHOTO NHTAaHMSA, TaK WM HHA4Ye, HECYT pacxoisl Ha
UHTEpbepHOE oOQopMIIeHHE, a 3/1eChb [JaHHBIE pAacxXxogbl MOTYT OBITh COBMELICHBI C
Je3uH(pULIHPYIOLIEH CHCTEMOH.

CxonHble TEXHHYECKHE W [U3AHEPCKUE PEIIeHUS MOTYT OBITh TaKXKe MMPUMEHEHBI JUIS
o(hopMIICHHS U TTAPAIUIEIILHOTO 00eCIeUeHUs 1e3UH(PEKIIMU TOPrOBbIX EHTPOB (pucyHku 13 u 14);
PUCYHOK 15 momuepkuBaeT CXOJICTBO O(POPMHUTEIBCKUX PEIICHUH ¢ TeMH, KOTOPhIE MOTYT OBITh
MCTIOJIB30BaHBI B PECTOPAHAX U JPYTUX NPEANPUATHIX OOIECTBEHHOTO MUTAHMUS.

Pucynoxk — 13 BapuaHT qu3ailHepCcKOro pemeHus sl HICIOJIb30BaHUsl MeIMa’KpaHa ABOMHOTo
HA3HAYEHUS B TIOMEIIEHUH TOPTOBOTO IEHTpa (0OJHOITAXKHBIN XOJI)

Taxum 06pa3om, IEHCTBUTEIHHO CYIIECTBYET JTOCTATOYHO MIMPOKHUK HAOOp BapHaHTOB, KOTOPBIN
MO3BOJISIET PEajN30BaTh OYUCTHBIE YCTAHOBKH JUISI MCIIOJNB30BaHMS BHYTPH Kade, pecTOpaHoB,
OTeJell, TOProBhIX HEHTPOB U JPYTUX MECT CKOIUIeHUs toieil. EcTh Bce ocHOBaHMSI Mpeoararsb,
YTO TAaKOM IOAXOJ IO3BOJMT CHHU3UTh YPOBEHb AMHAEMUOJIOTMYECKOTO PHCKa A0 MPUEMIIEMOTO
YPOBHSI, 1 TEM CaMbIM OOECNE€YUTh BO3MOXKHOCTb (DYHKIMOHUPOBAHHS HPEANPHUATHA Majoro u
cpeaHero OuW3Heca B IITaTHOM pEXUMe, Jake B YCJOBUSAX MaHAEMUHU. boiee TOro, CymecTByeT
BO3MOXXHOCTb U JAJIBHEHIIETO COBEPIIEHCTBOBAHMS ITUX YCTAHOBOK, TOYHEE, IS CO3JaHMS HX
MoauduKauil Ha Apyrux (U3WYECKUX NpUHIMIAX. B dactHOCTH, B padore [7] TOBOPMIOCH O
BO3MO)XHOCTH HCIOJIb30BaHUSI MHUKPOBOJIHOBOTO H3Iy4yeHUS Mg obOecreyeHus Ae3uHEeKInn
MOMEIIEHUH, TaKOr0 poJia CUCTEMBbI TaKX € MOTYT OBbITh BIIMCAaHbl B MHTEPHEPHI PA3IMUHBIX MECT
OOIIECTBEHHOTO JOCTYyMa. TeM cambIM, CO3JJAF0TCS BCE MPEAMOCHUTKA ISl TOTO, YTOOBI 00ECTICUUTh
(YHKIIMOHMPOBAaHUE BEChbMa M BECbMa BaKHBIX CEKTOPOB FOPOJICKOM 3KOHOMHUKHU JIaXKe B YCIOBUAX
AMUAEMHUOJIOTMUECKOTO KPU3HUCa.
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——-

Pucynok 14 — BapuaHT qu3ailHEpCKOro peleHus JUisl HCIOJb30BaHusl Meua’KpaHa JABOMHOTO
HA3HAYEHUS B OMEIIEHUH TOPrOBOT0 IIEHTPa (MHOTOATaKHBIN XOJLT)

PI/IcyHOK 15— BapI/IaHT HH3aﬁHepCKOFO pelmiCeHus JJIs1 UCIIOJIb30BAHUA MCINAOKPAHA JBOMHOIO
Ha3HA4YCHHA B IOMCUICHUU PCCTOpaHa
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Takum 00pa3oM, EHCTBUTENBHO CYIIECTBYET IOCTAaTOYHO IIUPOKHNA MPOCTOP ISl CO3IAHHS
cucteM, oOeclmevyHBalOIIMX YyCTONuMBOe (YHKIMOHUPOBAHHE MPEANPHUATHI OOIIECTBEHHOTO
MUTaHUS B YCIOBHUSAX MOBBIIIEHHOTO SMUAEMHOJIOTMYECKOro pucka. OqHaKo clieyeT Moa4epKHyTh,
YTO MOAXOJ, MPEAJIOKEHHBII B TaHHOM padoTe, OTKPBIBAET TAKXKE MPOCTOP U IS AeMII(PUPOBAHUS
MOCTIEICTBUIM TEKYIEro SMHIEMHOJIOIMYECKOro Kpu3uca, W B Jpyrux cdepax OusHeca.
JIeCTBUTENBHO, CO3/IaHUE COOTBETCTBYIOIIMX YCTAHOBOK (KOJIb CKOPO CYILIECTBYET 3HAUUTEIbHBIN
CIIEKTP BO3MOXHBIX TEXHUYECKUX PEIICHUI) HE MOXKET OBITh HAJIa)KEHO CEPUIHO, a TJIABHOE B 3TOM
HeT HeoOxoauMocTu. DaKTHYECKH pedb HAET O TOM, YTO JaHHOE HAIPaBICHHE AEATEIbHOCTU
TaKke oOeCTeunBacT peaau3anuio KoHienuoo IT-apra, o koTopolr ToBopmiock B pabore [8]. B
3TOU cepe Takke MOTYT OBbITh 3aJIeHICTBOBAHBI JPYTUe MPEANPUATHUS PUATHS MAJIOr0 U CPETHETO
Ou3Heca, B TOM YMCIE U T€, KOTOPbIE CO3JA0TCsl HA OCHOBE JIJIOBBIX 00pa30BaTEIbHBIX YKOCUCTEM
[9-11].

WupiMu  clioBamMH, 371€Ch BO3HHMKAET BIIOJIHE OIpeNeseHHass O0JacTh s OOecTeueHHs
YCTOMYMBOTO NMapTHEPCTBA MEX/y HAYKOH U OM3HECOM, 0 HEOOXOAUMOCTH KOTOPOI'0 FOBOPHIIOCH, B
9aCTHOCTH, B MOHOTpaduwm [11].
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3enenasn sHepeemuxa Mmodcem u OOMHCHA CbIZPAMb  KIIOUEBVI0 pPOIb 8 NPeoOONeHUU He2AMUBHBIX
nocieocmsuii  macuimadbHo2o snudemuonocuveckoeo kpusuca 2020 e. B ycrogusx Hapacmarowel
2e0NonUMU4ecKou  mypoyneHmHocmu, 00YCI08NeHHOU OAHHbIM — KPUUCOM mpebyemcs obecneyums
B03MOJCHOCMb — MAKCUMAILHO — ABMOHOMHO2O — YCMOUYUBO20 — (DYHKYUOHUPOBAHUS — KA3AXCMAHCKOO
A2PONPOMbBIUIEHHO20 CEKMOopa, 6 MOM 4ucie, MUHUMUUPOBAMb €20 3ampamvl HA 20plode-CMAa30uHble
mamepuanvl. B dannotl pabome nokazano, Ymo nepevle widacu 6 OAHHOM HANPAGIeHUU MO2Ym Oblmb cOeNaHbl
Yoice 8 Onudicatiuee 6pems 3d Cuem UCHONb308AHUS 6 CENbCKOM XO35UCmee NpoCmblX U Oeulesblx
MPAHCNOPMHBIX CPeOCM8 HA CONHeYHO-6emposol msze. Haubonee npocmoil pazHoeuoHOCmMblo MAaKux
cucmem AGIAIOMC HUSKOBLICOMHbIE OUPUNCAOTU, UCNOTbIYEMblE KAK 8CHOMOAMENbHOe CPeOCmEo npu
coope ypooxcas. CoeepuieHcmeosanue mMakux KOHCMPYKYUU Npeocmasisiem maxice npusiekamenbHyio
3a0ayy 01 Mano2o0 u cpedne2o Ousneca 6 cghepe pazpabomox UHHOBAYUOHHBIX MEXHOIO2ULL.
IlocredosamenvHoe npumeHeHue npeoaazaemMo20 noOXo0d NO36OIUM CHU3UMb 3ampamvl azpapues Ha
nposedenue  CelbCKOXO3AUCMBEHHbIX pabom npu  NapaiieNbHOM — CHMUMYIUPOGAHUU — UHHOBAYUOHHOLUL
AKMUBHOCMU  KA3AXCMAHCKUX ~ YHUepcumemos. HMHcmpymenmom  Onis  3M020  AGIAIOMCA  0elosble
obpazosamenvhble  IKOCUCMEMbL,  NO360NAIOWUE  0Decneyums  YCmouyugoe  MeiCOUCYUNIUHAPHOE
COmMpPYOHU4eCmao, OPUEeHMUPOBAHHOe HA peuleHue KOHKPEMHbIX 3a0ay, 0Mmeedaiouux peaibHbiM 3anpocam
9KOHOMUKU.

Knioueswie cnosa:. senenas snepeemuxa, UHHOBAYUOHHBIE MEXHONO2UU, INUOEMUONOSUYECKUL KPUSUC,
€y0a Ha CONHEYHOU msee, Maavlll U cpedHull OusHec, 0enogvle 0OPA306ameNbHble IKOCUCHEMbL, OUPUICADTU.

Kacwin snepeemuxa 2020 ducolnzvl ayKblMObl IRUOEMUOTOSUSLIBIK 0A20APLICHbIY CANOAPbIH eHcepyoe
Hezi32l pon amxapa anadvl JHcoHe amkapyea muic exenoiei kopcemineen. Ocvl 0a20apvicKka OQUNaAHbICIb
ocin Keje Jcamran 2eocasacu mypoyieHmminix sicagoativinoa Kazakcmanoolk azpooHepKaCcinmix cexmopovly
bapviHwa Oepbec Mypakmul JHCYMbIC icmey MYMKIHOIIH Kammamacwlz emyoi (ouvly iwinde dcanap-
Jrcazapmall MamepuandapblHa apHAIAH WbIELIHOAPLIH  azaumyea). byn ocymvicma ocet 6asvimmassl
an2aUKbl KA0amoap HCaxKblH apaod aybll WUAPYAUbLIbIZbIHOA KYH-JICell MAPMbIMbIHOAEbL KAPANAubiM JHCate
ap3aH KoK KYpanoapuli nauoanany ecebinen xcacanyvl Mymkin. Mynoail scyiienepoiy ey Kapanaivim mypi
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OHIMOIL JicUHA)y Ke3iHOe KOCAIKbl KYpal peminde natuoaiaHbliamvlh momen OUIKmiK oupusicabivoep 6ovin
maoviiaovl. MyrOail KYpbiibimMoapobl JHcemiidipy UHHOBAYUSILIK MEXHOI02USALAPObL 23IPAeYy CANACHIHOA
WazvlH Jcone opma OusHec YuiiH YMulMObl MiHOem 007bln MAabObLiadbl. YCbIHbLILIN OMbIPEAH MACIN0I
Oatiekmi KONOaHy KA3aKCMAHObIK YHUSEPCUMemmepOiy UHHOBAYUSANLIK DeNCeHOINI2iH Kamap bIHMALAHObIPY
Ke3iHOe aybvlil Wapyaublivlebl HCYMbICIAPbIH JCypeizyee azpapiapovly Wbl2bIHOAPbIH A3atimyea MyMKIHOIK
bepedi. Byn yuiin 3KOHOMUKAHBIY HAKMbIL CYPAHBICIAPBIHA Jicayan bepemin HaKkmuvl Minoemmepoi weuyee
Oazeimmanzan Mypakmol NIHAPATLIK bIHMLIMAKMACMBIKINGL KAMMAMACHI3 emyee MYMKIHOIK Oepemin
ickeprix 6inim 6epy sKodxcytienepi Kypan 6oasin madwvliaosl.

Tipex co30ep: dicacvin dHepeemuKa, UHHOBAYUSIBIK, MEXHOAOLUSLAD, INUOEMUOLOLUSLILIK 0a20apblc, KYH
MApMbLMbIHOAEl KeMeaep, WAsbIH JHCIHe opma OusHec, icKepaik Oinim bepy sxoxcyiienepi, Oupuxicadib.

It is shown that green energy can and should play a key role in overcoming the negative consequences of
the large-scale epidemiological crisis in 2020. In the conditions of increasing geopolitical turbulence caused
by this crisis, it is necessary to ensure the maximum Autonomous sustainable functioning of the Kazakh
agro-industrial sector, including minimizing its costs for fuel and lubricants. This paper shows that the first
steps in this direction can be made soon due to the use of simple and cheap solar-wind vehicles in
agriculture. The simplest type of such systems is low-altitude airships, used as an auxiliary tool for
harvesting. Improving such structures is also an attractive task for small and medium-sized businesses in the
development of innovative technologies. Consistent application of the proposed approach will reduce the
cost of farmers to conduct agricultural work while simultaneously stimulating the innovative activity of
Kazakhstan's universities. The tool for this is the business educational ecosystem, which allows for
sustainable interdisciplinary cooperation focused on solving specific problems that meet the real needs of
the economy.

Keywords: green energy, innovative technologies, epidemiological crisis, solar-powered vessels, small
and medium-sized businesses, business educational ecosystems, airships.

[To MHEHHIO MHOTHX BEIyIIHUX MOJMTOJIOTOB, dnuaemMuosorndeckuil kpusuc 2020 roxa sBisercs
MHCTPYMEHTOM PECTPYKTYPU3AaLUA MUPOBOW IKOHOMMKHU. [0 mMepe TOro, kak CTaHOBUTCS SICHBIM
XapakTep €ro BIMSHUSA Ha 3KOHOMMKY TOCYJapCTB MHpa, BCE Oouibliiee KOJIMYECTBO MBICISIIUX
Jroiel HaYMHAeT MOHUMATh, YTO HapsAAy ¢ 00BEKTUBHBIMH MPEANOCHUIKAMHU, KOTOPbIE 00YCIOBUIN
BO3HUKHOBEHHE [JaHHOTO Kpu3uca (TO €CThb peaJbHbIM CYLIECTBOBAHHEM KOHKPETHOI'O
MHQEKIIMOHHOTO 3a00JieBaHUsI U pPEaJbHOM CMEPTHOCTBIO), CYILECTBYET M BBIpaKE€HHAs MHap-
KOMIIOHEHTA.

Jle-pakTo TeKymuid SMHAEMHOJOTUYECKUH KPU3UC OOHAaXKWJ CYIIECTBOBAaHHUE CBOEro poja
MH(OPMALIMOHHBIX YCUJINTENEH, BO3AEHCTBUE KOTOPBIX U ONpEAENseT XapakTep TpaHchopMaluu
SKOHOMMYECKHUX CBsI3€il B coBpeMeHHOM oOiecTBe. Heckonbko ympoias, MOKHO cka3aTh Tak. 1o
MHEHHMIO BEJYIIMX T[IOJUTOJIOTOB U CIELUAIUCTOB B OOJIACTH MAaKpPOIKOHOMHUKH, MHPOBas
JKOHOMHUKA TaK M HE cymena IIPEOJoJIETb HEraTUBHBIE ITOCJIEICTBHUS TOTO CHUCTEMHOIO KpU3HCa
MHAYCTpHAIbHON (ha3bl HMMBHIM3AIMM, KOTOpbI B 2008 roay mepemen B MaHH(ECTHPOBAHHYIO
¢dopmy. ITOT Kpu3UC Ae-(HaKTO HOCHII U HOCUT CHCTEMHBIH XapakTep: IPOTHBOPEUYHUs B MHUPOBOH
HKOHOMHKE CTalld HACTOJIBKO TTyOOKHMH, YTO OOIIECTBO MOTPEOICHUS YK€ OKa3aJoCh HE B CUIIAX
nanee NoJJAepKUBaTh CBOE CYIIECTBOBaHHE, U MOITOMY NOTpPeOOBaiICS TOT WJIM MHOW MHCTPYMEHT
PECTPYKTYPHU3ALMHU T€0OKOHOMUYECKON KapThl MUpA.

B ny6muuuctuyeckoi nureparype Bce yaiie (cMm., npumep Boictymuienue C.b. [lepecneruna B
«buznec-razere») MPOBOJUTCS aHAJIOTUS MEXK]Y CUTYyalllel, KOTopasi CII0kKWIIach B MUPE Ha ITOpore
IlepBoii MHPOBOI BOMHBI M TOW CHUTyalMed, KOTOpas CIOKWJIACh B pe3ylibTaTe Oe3yCIENIHbIX
MOTBITOK KYMUPOBaTh CHUCTEMHBIA Kpusuc, nepeumenmmii B 2008 rogy B MaHH(ECTHPOBaHHYIO
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¢dopmy. OTMETUM, YTO AAHHBIE MHEHHS, B CYIIHOCTH, B MONYJISIpHOW (opMe OTpakaioT TOUKY
3peHust, 000cHOBaHHYIO B [ 1] cpeacTBamu pumocodum.

Ha ocHoBaHMM 5TOM aHAJIOTMM BCE Yallle BBICKA3bIBAIOTCS YTBEPXKIACHUS, B COOTBETCTBUM C
KOTOPBIMH pa3pyouTh 3TOT l'opameB y3eln, T.e. PEUIMTh BECh KOMIUIEKC BO3HHKIIUX IMPOOJIEM
MO’KHO OBIJIO TOJIBKO 4€pe3 MHPOBYIO BOHHY WJIM HEYTO COIIOCTaBUMOE C Hell Mo Maciuradam.
VIMEHHO 3TOT MHCTPYMEHT M ObUI HEOJAHOKPATHO HCIIOJIb30BAaH HA MPOTSXEHUH Bcero XX Beka.
OpHako B yCIIOBUSX, KOIZla CYLIECTBYET SIACPHOE OPYXKHE, UCIOJIb30BATh JaHHBI MHCTPYMEHT HE
IIPENCTABIISIETCS BO3MOMKHBIM.

[lonnTyeckue HIUTHI MUpa CO3HATEIBHO WM K€ CTUXUWHO TMBITAIMCh HAaWTH BBIXOJ,
OPHEHTUPYICh HAa TaK Ha3bIBa€MBbIX THMOPHUIHYIO BOIWHY, Ha HCIIOJIBb30BaHUE MPOKCHU-apMUH U
APYTrUX MHCTPYMEHTOB, KOTOpBIE MO KpaiHE Mepe TEOPETHYECKH MOTJM O0ECHeYUTh BBIXOZ M3
KpHU3HCa C MOMOLIBIO PECTPYKTYPHU3ALUHU OTAEIbHBIX TOCYAAPCTB U OTAEIbHBIX PETMOHOB, HO 3TOT
MHCTPYMEHT OKa3ajcs HeJ0CTaTOYHO 3(PPEKTUBHBIM.

COOTBETCTBEHHO €CTh BCE OCHOBaHMS I0OJIaraTh, 4YTO HCIOJIb30BaHUE HH(DOPMALIMOHHBIX
ycunurened, npeoOpa3oBaBuMx pacnpocrpaHeHue Covid-19 B smupeMuonoruyeckuil KpHusuc,
HEMOCPEJCTBEHHO BO3JEHCTBYIOIIMA HAa MHPOBYIO SKOHOMHKY, OBUIO B IIEJIOM IPaBUIbHBIM
pelieHreM. 371eCb He YMECTHO BJaBaThCsl B MOJPOOHOCTH, CBSI3aHHBIE C 0OCYXKIEHHEM BOIPOCa O
TOM, OBLJIO JIK 3TO PEUICHHE Pe3yabTaTOM BOILIOLICHHS B KU3Hb HEKOM CTpaTeTruH, BHIPAOOTaHHOM
TEMU WIM HMHBIMH «MO3IOBBIMU LEHTPAaMU», WU 3TO pELIEHUE, KaK 3TO 4acTo ObIBaJO Ha
MPOTSKEHUN HCTOPUM, €CTh PEe3YJIbTaT KOJUIEKTHUBHBIX CUTYAaTHUBHBIX JEHCTBUI MOJUTHYECKHX
JIUT, 00JaJAl0NIMX PA3HOHAIIPABICHHBIMY HHTEPECAMHU.

IIpocTo KoHCTaTHpyeM (DaKT: pecTpyKTypU3alHs MUPOBOH SKOHOMHUKHU — 3TO YK€ OOBEKTHBHAS
peanbHOCTh. MHUp yXKe 3aBeIOMO HE BEpHETCS K TOMY CLEHApHIO IJI00aln3alud, KOTOPBIN
CKJIaJbIBAJICd HAa NPOTSHDKEHHUM IOCIEIHUX AECATUICTHH. B KauecTBe WILIIOCTpALMM INPUBEINEM
MHEHHUE BEIYyILIEro aMmepukanckoro auruioMara I'. Kuccenmkepa, yrBepKaaroIero, 4To MUp 1ocie
MaHJAEMHH HETIPEMEHHO CTaHeT JPYT'MM, @ UHCTUTYIUH, CIOKUBIINECS BO MHOTMX CTpaHax MHpa,
MOTEPISAT Kpax.

Bo BcsikoMm ciydae, eCTb BCe OCHOBaHMs 10J1araTh, YTO MacCOBOE CO3HAHME (KaK HACEICHMs, TaK
U TIOJUTHYECKUX D3JIUT) 3a(UKCUPYIOT BIIOJHE OINPEAEICHHYIO MBICIbL: JaHHBIA KPU3UC MOXKHO
paccMaTpuBaTh Kak HEKMH Hposior K Kyaa Oojiee MaciuTaOHbIM KpH3UCaM, €CI MHpOBas
HSKOHOMMKA HE BCTAHET HA NHOM IyTh Pa3BUTHSL.

B kauecTBe emie ONHOM MIUIIOCTpAllMM MOXKHO IIPUBECTM MHEHHE TJIaBHOTO AKOHOMHCTA
¢bpaHIry3ckoi HMHBECTMIHMOHHOM Kommanuu Ostrum Asset Management ®ununmna Bexrepa:
«COVID-19 BbIsIBISIET YA3BUMOCTU TJ100aTM30BAaHHOW 3KOHOMHUKU. DTO NPUBENET K TOMY, YTO
1ocJie aHAeMUU MPEeANPUATHS IO BCeMY MUPY OyAyT akTUBHO BECTH NPOU3BOJICTBO Ha JIOKATbHOM
YPOBHE, a 3TO IIPUBEJET K 3aKaTy MUPOBOM IN100anu3annu, Kakoi Mbl €€ 3HaJIM PaHbIIe).

[lIo cymiecTByloOmUM MpOTHO3aM, MOCIEACTBHUS TEKYLIEro KpU3HCAa MOTYT pPAacTSIHYThCS Ha
IIPOMEKYTOK BpeMeHHu 10 20 JeT, eciii roBOpUTh 00 3KOHOMHKE. DTO CBA3aHO C T€M, YTO BCE
MHCTUTYLIMH, KOTOpblE B HACTOSIIEe BpeMs JeKaT B OCHOBE (DYHKIIMOHHUPOBAHHS MHPOBOMN
HSKOHOMHKH, OOJaJaloT BIOJHE OMNpEeAETIEHHOM MHEPLHMOHHOCTBIO, a HMX IepecTpoika 3aiiMeT
JOCTaTOYHO JUIMTENbHBINA nepuoa. KpusucHsle siBieHUS B MaHU(ECTUPOBAHHON (opme, KOHEUHO,
OyayT MPOJOJIKATHCS B TEUEHHE Ky1a O0jiee KOPOTKOTO MPOMEXYTKa BpeMEHH (OPUEHTHPOBOYHO 2
roja), HO 3T0 HE MeHseT cyTu Jena. [lepexoaublil mepuoa OyeT O4YeHb AJTUTENbHBIM U, OYE€BUHO,
YTO Ha MPOTSHKEHUU BCETrO 3TOTO MEPEXOJHOro mepuojia OyAeT 00OCTPSThCS MeOIKOHOMHYECKas
KOHKYPEHLIUS MEXy CyObeKTaMH I'€OTOIUTHUKH.
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B stux ycnoBusix ans PecnyOnuku Kazaxcran namOosnee akTyanbHbIe 3afaud, CBSI3aHHBIE C
HEO0XOIMMOCTBIO M30€XKaTh CIEHApHsi, B COOTBETCTBUHU C KOTOpbIM KazaxcraH cTaHeT 0O0BEeKTOM
I€OIOJINTUKH, & ET0 TEPPUTOPHUSI IPEBPATUTCS B «ILIAXMATHYIO JOCKY» Ul BHEIIHUX UTPOKOB. Jnid
3TOr0, B TEPBYIO OuYEpeb, HEOOXOAUMO OOECIEYUTh HKOHOMHYECKYIO CaMOJOCTaTOYHOCTh
Pecny6nukn Kaszaxctan mo BceM BO3MOXKHBIM IapamerpaM. B ToM uucne, 3TO OTHOCHTCA K
00€CIeYeHNI0 MPOJOBOIBCTBEHHON O€30IIaCHOCTH, MU B 3TOM OTHOLICHHH 3€J€Has SHEepreTuka
MOJKET U JIOJIKHA CBIIPATh KIIIOYEBYIO POJIb.

Hcexons w3 cka3aHHOrO BBIINIE, NOHMMAHME LEJIEW M 3a7ad 3€JICHOM DHEPreTHKU CIIEHYyeT
IepecMoTpeTb. Ecim 10 HeZaBHEro BPEMEHUM BO TJIaBE YIVIa CTOsUI BOIPOC O CHHXKCHUH
HETaTUBHOTO BIIMSHUSA Pa3BUTHs MPOU3BOJCTBEHHON c(epbl Ha OKPYKAIOIIYIO CPedy, TO CETrOJHS
OH B 3HAUUTEJIbHON CTENEHM OTHAN caM co00il. [IpoMbIlITIeHHOE IPOM3BOACTBO BO MHOTUX CTpaHax
OCTaHABJIMBAETCs; €CTh BCE OCHOBAHMs IIpenrosiaraTb, 4YTO TEKYLIUMH KpU3HUC CKaXEeTCsl U Ha
aeMorpaguueckod CUTyalluM W Ha JApyrux cdepax oOOIIECTBEHHOW JKM3HHM, O KOTOPBIX
HKOAKTUBUCTHI TOBOPHJIM KaK O HEraTUBHBIX. [ mpuMepa MOXHO YHOMSHYTb TOT (pakT, 4To B
BEHEIIMAHCKUX KaHajaX MOSBWJIMCH JeJb(UHBIL, a Ha YJIHMLAX HEKOTOPHIX €BPONEHCKHX IOpoaoB
HOSIBUJIUCH TUKUE KaOaHbI.

Harpy3ka Ha OKpyXarllylo cpeay O4YeBHAHBIM oOpa3zoMm majaer. CienoBaTeiabHO, CETrOIHS
BOIIPOC O 3€JIEHOM HHEPreTHKE HYKHO IEPEBECTH B JPYrylo IJIOockocTh. OHa JOJDKHA CTaTh
MHCTPYMEHTOM OO€cleueHue aBTOHOMHOCTH CYIIECTBOBAHMSI TOCYJapCTB U aBTOHOMHOCTH
CYLIECTBOBAHUSI OT/EIbHBIX PETMOHOB.

MOHO MPHUBECTH CIIEAYIONNe aHaOTHH. [ Tobanu3anus co3ana HeKUil eMHBIA OpraHu3M, 110
KOTOPOMY IIMPKYJIMPOBaiIa KpoBb, U TpOMO, 00pa30BaBIIMICS B OTJEJIBHOM BEHE, MOT' IPUBECTU K
CaMbIM Cepbe3HBbIM IMociieAcTBUAM. COOCTBEHHO, 3TO Mbl M YBHJEJIN Ha MPAKTHKE B IN100AIbHOM
macmtabe. Hanpotus, cymiecTByeT MOAXOJ, KOIZla CHUCTEMBl JKU3HEOOEeCIeUeHUs IMpeaoaraT
aBTOHOMH3ALIMIO OTJENIBHBIX YYaCTKOB 3TOro opraHu3ma. B HamOonblieil creneHu 3TOT MOAXO.
peain3oBaH B KOpaOJIECTPOEHHH, B YAaCTHOCTH, IOJBOAHBIE JOJKM H3HAYAIBHO CTPOSATCS Tak,
yTOoOBl B Cily4a€ TOM WJIM HWHOW YIrpo3bl OTJEIbHbIE IOMEIIEHUS MOTJIM OTTrOPOJUTHCS
repMETHYHBIMH EpeOOPKaMU OT OCTAJIbHBIX.

B ycnoBusx, xorga cTrour BOmpoc 00 OOECHe4YeHHH CTPECCOYCTOMYMBOCTU 3KOHOMHKH,
OUYEBUHO, YTO HYKHO MEPEXOJUTh UMEHHO K TaKOMY pekuMy. [loguepknBaeM, 4TO Mbl OTHIOJb HE
ABJIIEMCS CTOPOHHHMKAaMM aBTapKUU; Mbl OTHIOJIb HE SIBJIIEMCS CTOPOHHHMKaMH TOTO, YTO IPOEKT
ri00ann3anny 10JKeH ObITh CBEPHYT MOJIHOCTBIO.

Tak, The Gardian oTmeuaeT, MO4TH MMOJIOBUHA KOMITAaHUH B 45 cTpaHax MUpa HaMepeHbl Ha4aTh
MacCOBYIO aBTOMAaTH3aLUI0 CBOMX MPEINPHUATHIH MOCIIE 3aBEPIICHUS] TEKYIIET0 KpU3HUca, MOCKOJIbKY
B YCIOBHSIX MHUPOBBIX KpPHU3HCOB YEJIOBEUECKUN (AKTOp JAEMOHCTPUPYET BBIPAKEHHYIO
HEHAJIEKHOCTb.

Opnako mpoekT Tio0anu3ali MOKET ObITh HAINOJIHEH HOBBIM COJEpKaHHEM, OTBEYaIOIIUM
Oojee cHpaBeAMBOMY MHPOIOPSJIKY: KOHKPETHO, OH MOXET U JIOJDKEH NEepedTH B APYryro
IUIOCKOCTh — B HMH(pOpMaIMoOHHYI0. Pedb uaer o ToMm, 4TOOBI OCTAaBUTh CBOOOIHBIM OOMEH
uHpOpMaINH, HO C/IeNaTh TaK, YTOOB! OTAENIbHBIC CTPAHbI M PETUOHBI B CIIydae BOZHUKHOBEHHUS TOU
WIM WHOW 4pe3BblUaiiHON cuTyauuu Moriau Obl (QYHKIIMOHUpPOBATh AaBTOHOMHO. Heckoibko
yIpUpys, HY)KHO cJenaTh TaK, YTOObl «Ha YJAJIEHKY» MOIJM IEPEXOAUTH IIENIblE PaliOHBI, B
KOTOpBIX BBEJIEH KapaHTHH, 3@ CUET CIHOCOOHOCTH OBICTPO MepecTpauBaTh XO3AWCTBOBaHUE MpU
MTOMOUIY UH(POPMAIIMOHHBIX PECYPCOB ¥ THOKHUX TEXHOJIOTHYECKHX CXEM.

NMmenHo 3Ty 3amauy U MOXKET PEUIUTh 3€JeHasl SJHepreTuka, 0COOEHHO, ecliu 00paTUTCS K TeM
UJesM, KOTOpble OBUTH M3J0KEeHBI B MOHOTpaduu [2]. B aToit MoHOTpaduu OBLIO MOKA3aHO, YTO
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JUIS TaKUX CTpaH Kak KazaxcTaH pa3BUTHE 3€II€HON YHEPTeTUKH JOKHO, TJIABHBIM 00pa3oM, ObITh
HAIEJICHO Ha o0ecrneueHue MaKCHMAalbHOW aBTOHOMHOCTH (EPMEpPCKUX XO3SIMCTB (3Ta wHjues
CTAaHOBUTCS, OYEBHJHO, e€mie Oojee aKTyaJllbHOM BCIEACTBHE PECTPYKTYpH3AIlM MHUPOBOMI
SKOHOMUKH, O KOTOPOI TOBOPHIIOCH BBIIIIE).

B coBpemeHHBIX yclioBUsX (hepMepCKHe X034iCTBA SIBISIFOTCS JOCTATOUYHO CHUIIBHO 3aBUCUMBIMU
OT PHIHOYHOI KOHBIOHKTYPBI. JTO KacaeTcs, Kak BOIpoca O IIeHaX Ha MoTpeOIsieMbl UMU IPOAYKTHI
(B mepBYyI0 o4epeb peub UIET O rOproYe-CMa30vHbIX MaTepHraliax), Tak U OT KOHBIOHKTYpBI IIeH Ha
UX IPOAYKUMIO. 3eJIeHasi SHEPreTUKa, B COOTBETCTBUM C UIESIMH, U3JI0KEHHBIMU B [2], TO3BOISET
CYIIECTBEHHBIM 00pa30M CHU3HUTh WX 3aBHCHMOCTh W OT MEpBOTO (hakTopa, W OT BTOPOTO.
JIeNCTBUTENBHO, B HACTOSAILIEE BPEMs, KOIJa 3aTparMBaeTCs BOIPOC O 3€JIEHOM JHEPreTHKE,
MIPEUMYIIIECTBEHHO PAacCMATPUBAIOTCS MPOOJIEMBI, CBSI3aHHBIC C CO3JAHHEM JOCTATOYHO MOIIHBIX
AJEKTPOCTAHIIMMN U IPYTUX CUCTEM I'€HEpaIuu.

B pesynbTare, ycuius moJaBisSioLIEro OOJIBIIMHCTBA UCCIEA0BATEIbCKUX TPYIIN 3aTPAuynuBaACTCS
Ha TO, 4TOOBI 0OECIeYnTh MPeoOpa3oBaHUE TE€X WM WHBIX BHUJIOB BO3OOHOBISIEMOW SHEPIUH B
ANEKTPUYECTBO C HAUMEHBIIUMU MOTepsMU. OJHAKO €ClIM paccMaTpuBaTh OTAETIbHBIE epMepCcKue
XO035MCTBA WJIM OTHEJIbHBIE JOMOXO3SIMCTBA, TO Takas MOCTAHOBKA BOIIPOCA IPEACTABIISETCS HE
BIIOJIHE ompaBaaHHOW. [l otmenbHOro (epmMepckoro XossiiictBa Bompoc 0 Koddduimenrte
MIOJIE3HOTO JACHCTBHS MTPEOOPa30BaATEIS SJHEPTHH MTPEIICTABIISICTCS HE TAKUM YK U KPUTHUSCKUM.

Heckonbko yTpupys MOXXHO CKa3aTh TakK. BeTpsHble MeNbHHIBI (DYHKIIMOHHPOBAIA B
[Nonnanauu Ha MPOTSKEHUU NOJITUX CTOJETHH; OHU YCICIIHO peliajii MHOTOYUCIICHHBIC 3a1a4u.
COOTBETCTBEHHO, HUYTO HE MEIIAET IKCILTyaTHPOBATh AHAJIOTMYHBIE CHUCTEMBbI (€CTECTBEHHO, Ha
CJIETYIOIIEM BUTKE TEXHOJIOTUYECKOTO Pa3BUTHS) (hepMEPCKUMH U KPECThIHCKUMHU X0341iCTBaMU B
PecnybOnuke Kazaxcras.

CootBercTByIOIIMI TpuMep TpuBeieH B [2]. JlelicTBUTEIbHO, IPUHIIMUIT Pa0OThI OABISIONIETO
OOJIBIIMHCTBA CYIIECTBYIOMIMX XOJOAUIBHBIX CHCTEM OCHOBAH Ha MpPOKavyke padouero BemecTna (B
KauecTBe KOTOPOTO MOXKET BBICTYIATh, Hampumep, (GpeoH) Mo 3aMKHYTOMY KOHTYPY, KOTOPBIH
BKJIIOYAET B ce0sl MCIIApUTETh U KOMIIPECCOP.

Wcnapenue paboudero BemiecTBa 00eCreUMBAEeT OTHEM TEIJIOBOW SHEPTUU HEMOCPEICTBEHHO OT
XOJIOAWJIBHOW Kamepbl. TumnoBas cxema paboThl XOJOAUIbHON CHCTEMBI OJIHO3HAYHO TMOKAa3bIBACT,
9TO AN paboThl JAHHOTO YCTPOMCTBA HEOOXOJUMO COBEpIIATh MEXaHHUYECKYI0 padoTy, uTo U
OCYILIECTBISIOT AJEKTPOMOTOPHI, BXOJSIIME B COCTaB JIOOOTO COBPEMEHHOTO XOJIOAMIBHUKA.
OdeBHIHO, YTO B JaHHOM ciyd4ae (IO0 KpailiHell Mepe, ecid TOBOPHTh C MAaKCUMAJIbHO OOIIHUX
MO3UIMI) OCYHIECTBISETCSA IOCIE0BAaTeIbHOE MPEoOpa3oBaHMUEe, CKaXXEM, BETPOBOW SHEPTrUU B
ANEKTPUYECKYIO, a JJaJlee 3Ta IHEPIHsl CHOBA Mpeodpasyercss B MexaHHuecKyro. Huurto, oqHako, He
MElIaeT HCIOoNb30BaTh MPAMOE MpeoOpa3oBaHHWE BETPOBOM OSHEPrUUM B DIEKTPHUUECKYIO.
CooTBeTcTByIOIAs CXeMa ToOKazaHa Ha pucyHke 1. Mcmomp3oBaHuWe Takoil CXeMbl TeM Ooliee
ONpaBJaHO, T[OCKOJbKY XOJOJWIbHasg KaMepa SBISIeTCS TIepMETUYHOW, OHa CcrocoOHa
MO//ICPKUBATh TOCTOSIHHYIO TEMIEpPaTypy B TEYEHHE JOCTAaTOYHO JIUTEIHHOTO BPEMEHHU, UTO
CHUMAET BOMPOC O CTAOUILHOCTU MOCTYIIICHUSI BETPOBOM SHEPTUU.

PaccmoTpeHHBI TIpUMEpP HOCHUT, CKOpee, HWILTIOCTPATUBHBIA XapakTep, TaK Kak OJHOW U3
HamOoJee 3HAYMMBIX CTaTel pacxoJ0B (epMEpPCKUX XO3AUCTB SIBISIOTCSA 3aTpaThl Ha TOpIOYe-
CMa304yHble MaTepualbl U TOIUIMBO. B CBOIO ouepenb, U3 HUX JOCTATOYHO 3HAUUTENbHAS HOJIs
MPUXOJUTCS Ha TPAHCIOPTHBIE cpenacTtBa. OHU  HMCHONB3YIOTCS [UJIST  JIOCTABKH COOpaHHOU
MPOJYKIMK C TOJeH, A ee JAOCTaBKU MOTpeduTeNsiM U Tak fanee. Jlaneko He ciydyailHO mepen
kaxnoi moceBHou [lpaButenscTtBo PecnyOnmkm Kazaxcran mogHMMaeT BOMpOC O CHAOKEHHH
(hepMepCKUX X035 HCTB TOPIOYE-CMa30UYHBIMU MaTepHAIAMH.
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1 — BeTpsik, 2 — KOMIIPECCOP XOJOJMIbHUKA, 3 — KalMUIIpHas TPyOKa, 4 — XOJIOIWIIbHAs Kamepa,
5 — ucrnapurenb, 6 — KoHaeHcatop [2]

Pucynok 1 — Cxema noJkitoueHusi BETPOBOM YCTAaHOBKH K KOMIIPECCOPY XOJIOJUIbHUKA

CoOOTBETCTBEHHO, €CIIM pacCyX/JaTh C TOYKU 3pEHUs 3€JIEHON HHEPreTUKH, TO OAHOM U3
MEPBOOUEPEAHBIX 3a7ady, KOTOPBIE CIEAyeT pelarb B IelIX O00eCleueHus IMOBBIIICHHON
AdBTOHOMHOCTH q)epMepCKI/IX XO3$II>iCTB, ABJICTCA  CO3AaHHUEC TPAHCIOPTHBIX CPEACTB HaA
COJTHEYHOM/BETPOBOMH TsTE.

CooTBeTCTBYIONIME YCWIMS TNPEANPUHUMAIOTCS BO BCEM MHpE NPOAOKUTEIHLHOE BpeEMs.
W3BecTHBI MOpCKHE W O3€pHbIE CyAa Ha CONHEYHOW Tsre [3,4], U3BECTHBI MOMBITKU CO3/aTh
JeTaTeNbHbIC amlmnapaThl, UCIOJIB3YIOIIKNE CoMHeUHble OaTapen. OHAKO HEIb3s HE 3aMETUTh, UTO
BCE IMOJ0OHBIC TMOMBITKM, TIABHBIM OOpa3oM, OPHUEHTHUPOBATUCH HAa CO3/IaHHWE TPAHCIIOPTHBIX
CPEICTB, B KOTOPBIX UCIOJIb3YETCs MpeoOpa3oBaHUE COTHEYHOM SHEPTUU B DIIEKTPHUECKYIO.

C TouKM 3peHusl TPUBHAIBHBIX TEPMOJAMHAMUYECKUX COOOpaKeHNUH TaKOM MOAX0/1, ECTECTBEHHO,
HE IPEJCTABIISAETCS Pa3yMHbIM, IOCKOJIbKY, BO-TIEPBbIX, KOAPGUIUEHT NpeoOpa3oBaHMs COTHEYHOM
SHEPTUM B DJIEKTPUUYECTBO OCTAETCS JIOCTATOYHO HU3KHUM, a, BO-BTOPBIX, JIFOOOE YCTPOMCTBO,
HCIOJIb3YIOIEE COJTHEUHbIe OaTapen, TpeOyeT 3HaUUTEIbHBIX IKCIUTyaTallMOHHBIX pacxo10B. boiee
TOT0, UX TPOU3BOACTBO CaMO MO cede SIBISIETCS YKOJIOTMUECKU KpaitHE BPETHBIM.

[ToguepkuBaeM, 4TO yX’€ MHOTME TOAbl B MOCTCOBETCKOM JIMTEpaType OTpa)karoTCs BIIOJIHE
ompezieneHHble  00cTosTeNnbeTBa.  OpHEHTalMs Ha  HCIOJNB30BaHHE COJHEYHOM  DHEpruu
MpelycCMaTpUBaeT, YTo OJiaraMu OT 3TOTO OYIYT MOJb30BAThCS BCE PA3BUTHIE CTPAHBI, B TO BPEMs
Kak HaumOosee BpeIHble MPOM3BOACTBA (TO €CThb W3rOTOBJIEHMSI caMHMX OaTaped u T.n.) Oyner
BBIHECEHBI B «CTPAaHBI TPETHETO MHUPAY, T IKOJOTHUECKass 0OCTAaHOBKA MPOJI0HKACT YXYIIIAThCS.
CnenoBatenpHo, it PecnmyOnmumku Kaszaxctan opueHTanus Ha HMCHOJb30BAaHUE COJTHEYHOM
OHEPICTUKHU HE ABJIACTCA OHpaB)IaHHOfI.

I'opazgo 6omnee 23pheKTHBHO OPUEHTHPOBATHCS HA MPSMOE MpeoOpa3oBaHUE COTHEUHOW SHEPTUN
B T€ BUJIBI SHEPTUH, KOTOPHIE OYAYT UCIOJIB30BAThCS HETIOCPEICTBEHHO. B CcBsI3u ¢ 3TUM Oolee uem
MpPHUCTAaTbHOE BHUMaHUE arpapHbiid cekTop PecnyOnmku KazaxcTan MOKeT M JOMKEH 0OpaTUTh Ha
Takue pa3paboTKH Kak JUpKaOIu Ha conHeyHoW Tsare. COOTBETCTBYIOLIUE HM300pPETCHHUS YiKe
cymecTByroT [5,6]; B nuTepaType OINUCAHBI JAUPUKAOIH, CIOCOOHBIE TMEPEHOCUTH TPY3BI 0
HECKOJIBKHUX COTCH KHJIOIpaMM, HquéM OHU MOT'YT OBITH W3TOTOBJIEHBI U3 MMPOCTBIX U ACHICBBIX
MaTepuralosB. Nx IPEUMYIICCTBOM SBJIACTCA MUHUMAJIbHOC UCITIOJIB30BAHUEC TOIJIMBA: BO3SMOYXHOCTD
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nojera OOECIeYHBaCTCS PAa30rPEBOM BO3AyXa BHYTPH OOOJOYKH JTUPHKAOIS TPH MTOMOIIH
(OKYCHPOBKHM COJIHEUHOTO M3JTy4CHUs (PUCYHOK 2).

1 — cBeronponyckaromas chepa U3 ruOKOro mMarepuana, 2 — oTpakarouias IIeHKa,
3 — TEIUTOPOBO AN JIePKATEIb, 4 — TEIUIOTOTIONIAOIINN JJIEMEHT, 5 — KOp3WuHa JIIs
MAaCCaXHUPOB, 6 — pe3epBHOE YCTPOUCTBO CrOpaHusi, 7 — CTPOII JJIsi KOP3UHBI,
8 — conmHeuHble J1yuH, IPOHUKAIOLINE B cepy, 9 — HUKHEE BBIITYCKHOE OTBEPCTHE

Pucynok 2 — Cxema nupuxaOisi Ha COJIHEUHOMU TsTre

bonee Toro, nzrorosienue aupuxkadaei, o0cOOEHHO MpeIHa3HaYeHHBIX IS MTOJIETOB HA BHICOTE
70 JAECATH METpOB, HE TpeOyeT CIOKHOW TEXHUKH, HE TpeOyeT BBICOKOTEXHOJIOTHYHOTO
MIPOU3BOJICTBA, HO MPU 3TOM HX MACCOBOE HCIOJIb30BAHME MOXKET PEIIUTh MHOTHE IMPOOJIeMbI
bepmepckux xo3saicTB. Hambosee mpocTsIM IMpUMEpPOM 37ech sBisieTcsi cOop KapTodens HiIu
APYruxX KyJAbTYyp, TJe cOOpIIMKaM HEOOXOAMMO O0eCHeuuTh HENpPEpHIBHYIO TPAHCIIOPTUPOBKY
NPOJIYKIIMU HEMOCPEJACTBEHHO C TMOJIs B XpaHWIHIe (pUCYyHOK 3). 37ech AUPUKAOIb MOXKET OBITh
HE3aMEHHMBIM, B TOM 4HCJIE, M IOTOMY, YTO OH OOecleYnBaeT HEeoOXOIUMOe YpPOBEHB
KOM(OPTHOCTH HEIMOCPEICTBEHHO Il cOOpIIMKOB. JIF0O0M, KTO coOupan KIyOHUKY Ha IOJe O/
naysMy Jtydamu CoJTHITa, MOXKET 3TO TMTOATBEPIUTH.

Onnako nupwxkabiau 06JalaloT BIOJHE ONPEAETICHHBIM HEAOCTATKOM: Y HHX OY€Hb BBICOKOE
BETPOBOE CONpOTHUBICHHE. MMeHHO 53Ty mnpobieMy B HacTosee BpeMs aKTUBHO peIIaeT
HanmonaneHas unxeHnepHas akaaemus: Pecriyonuku Kazaxcras.
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Pucynok 3 — HMcnonp3oBanue nupuxadis-TpaHcropTepa npu coope ypoxkas

JlaHHas 3a7aya perlaeTcss MpU IOMOIIM CHCTEMbl HCKYCCTBEHHOI'O WHTEJUIEKTa, HPUHIUI
paboTbl KoTOpoi Obul onucaH B pabore [7]. OH OCHOBBIBAE€TCS Ha MOMCKE TaKUX Map Hay4HBIX
HanpaBlIeHUH, KOMMYHHMKALIMOHHAs CBA3aHHOCTb MEXJY KOTOPBIMH SIBJISIOTCS MHHUMAJIbHOM.
qDYHKIII/IOHI/IpOBaHI/Ie IlaHHOfI CUCTCMbl HCKYCCTBCHHOI'O HHTCJUICKTA HOAACPKHUBACTCA TaAKKE
MOAXOJ0M, KOTOpBIH Obul omucaH B padorax [8, 9]. A WMEHHO, HCIOJB3YETCS CBOETO pojaa
pacnpenenéHHHﬁ MO3TOBOM ITYpM, KOoraga CTyaCHTaM B INOPAAKE BBINTOJTHCHUA IIJIAHOBBIX y‘-I€6HI)IX
3aJlaHuil  Mopy4aeTrcsd IucaTh KOMMEHTapHUil K KOHKPETHBIM HAy4yHbIM yOJIMKaIMSIM.
HpI/IBeTCTBYIOTCSI HanmMCaHUC KPUTHUYCCKUX KOMMCHTApPUECB, B KOTOPBLIX CTYACHT BBIABJIACT HWIIN
HepelIEHHbIe B JaHHON KOHKPETHOW paboTe mpoOJjeMbl, WM BBISBISET T€ WJIM MHbIE HEIOYeTHl,
ClIeJIaHHBIE aBTOPOM.

Takoif moxxoj ompapiaH MO ABYM HPUYMHAM: BO-IIEPBBIX, OH TO3BOJISIET MOJEPHU3HPOBATH
CYIIECTBYIOIME MMOAXO0/IbI B cepe BhICIIEro 00pa3oBaHus, 4To Kak oTMedanoch B [10], craHoBUTCS
0ojiee yeM aKTyalbHBIM B YCJIOBMSIX, KOI/Ia 00pa3oBaHUE MEPEXOAUT B JAUCTAHIMOHHBIN (hopMmar.
CymecTBoBana U CyliecTByeT npo0siema, CBA3aHHas C TEM, YTO MPH MPOBEIEHUHU TUCTAHIIMOHHBIX
3aHATUNA KpallHE CJIOXKHO YCTAaHOBUTBH, HACKOJBKO CAMOCTOSATEIBHO OOYYaIOIIUECS BBIMNOJIHSET
3amanus. CymiecTByeT W mpobOiieMa MoTuBanuu. bornee Toro, Tekymwuid Kpu3ucC IMOKaszall, 4TO
MMEHHO OTCYTCTBHUE JOJDKHOW MOTHBALIMK OOYYAIOUIMXCS MPUBOAUT K TOMY, YTO BCE YCHUJIMS IO
nepeBoly 00pa3oBaHUsl B JMCTAHLMOHHBIA (hopMaT, 4acTO OKa3bIBAIOTCS MPOBaJIbHBIMHU. BTopas
MPUYMHA COCTOUT B TOM, YTO OJIaroapst TaKOMy MOJXO0/1y OKa3bIBAE€TCS BO3MOXHBIM MOOMIIN30BATh
MHTEJUIEKTYaJIbHbIE PECYPCHI OOJIBIIOTO KOJIMUYECTBA JTIOIEH.

OKCHEPUMEHT IO MCIOJIb30BAHUIO CUCTEMBI CTUMYJIMPOBAHUS T€HEPALIMM WHHOBALMM, KOTOPHIN
paccmarpuBaeTcsi B JaHHOW pabore, ObT MPOBENEH C y4YaCTHEM CTYJIEHTOB POCCUHCKHUX H
Ka3aXCTaHCKUX YHUBEPCUTETOB Ha JOOPOBOJIBHOM OCHOBE. YUYaCTHHUKOM 3KCIepUMEHTa ObLIO
MPEJIOKEHO HamucaThb KPUTHUYECKHE pEIeH3uu Ha paldoThl, BBHIIOJHEHHBIE B 00JacTU 3eIEHON
HHEPreTUKHU U CBA3aHHBIE C IPOOJIEMaMH CO3/1aHUS TPAHCIIOPTHBIX CPEJICTB HAa COTHEYHOM TATe.
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AHanu3 JaHHBIX PEeleH3Ul MOATBEPAMI CIEIaHHbIE BBILIE BBIBOABI O TOM, YTO HCIIOJIb30BaHUE
COJTHEYHBIX OaTapell B TPaHCHMOPTHBIX CPEJICTBAX HA COMHEYHOH TATE HE SIBISICTCS ONMPAaBIaHHBIM, B
TOM YHCIIE, U TI0 YUCTO TEXHUYECKUM MpUYMHaM. boiiee TOro, MCronb30BaHUE YKA3aHHOW BBIIIIE
CUCTEMbl HCKYCCTBEHHOTO HWHTEJUIEKTa, a TaKXe pe3yJbTaTOB PACCMOTPEHHOI'O  BBIIIIE
HKCIIEPUMEHTA, 0Ka3aji0, YTO CYIIECTBYET BIIOJHE OINpeAeNieHHas Mmapa Hay4YHbIX HalpaBJICHUIA,
o0jaiaroiux BeCbMa HU3KOW KOMMYHUKAIIMOHHOW CBS3aHHOCTBIO, OpPHEHTALUs HA KOTOpPbIE
MO3BOJISIET PEHIMTh yKa3aHHbIE BBIIIE MPOOJIEMBI, CBSI3aHHBIE C 3aTPYJHEHHUSIMH HCIOJIb30BaHUS
IUprKadiielt B arporpoOMBIILIIEHHOM CEKTOPE.

A WMEHHO, Kak ObUIO MOKa3aHo B [2], Bompoc 0 KOA(PPUIIMEHTE MOJIE3HOTO JCUCTBUS CHCTEM,
KOTOpBIE TPEoOpa3yloT COJHEYHYI0 JHEPrHi0 B JJIEKTPHYECTBO, MOXXHO pacCMaTpUBATh
COBEpLIEHHO B Jpyrol IUIOCKOCTU. B wuacTtHocTH, B [2] OBUIO IOKa3aHO, 4YTO OTIEIbHOE
JIOMOXO03SIICTBO MOJKET MCIIOJIb30BaTh Npeoldpa3oBateb ¢ oueHb HU3KUM KII/[ mo anexkrpuyecTBy
IIPU YCIIOBUU, YTO BBIJEISAIONICECS MPHU ATOM TEIUIOBasi dHEPrus OyJeT YTHIM3HPOBATHCS KaK-TO
emie (Hampumep, AJis OTOIUICHUs ToMenieHus ). IMeHHO 3TOT MOaX0oA U MOXKET ObITh UCIOJIb30BaH
JUIS CO3JaHMs TUPHKAOIiel, UCTIONb3yeMbIX B arpONpPOMBIIUIIEHHOM cekTope. PakT MOBBIIIEHHOTO
BETPOBOTO COMPOTHUBIICHUS TAKOTO POAA CHCTEM IO3BOJISET 33JeHCTBOBATh MEXAHU3MBI, KOTOPBIE
obecrniedar MmpeoOpa3oBaHHE YACTH BO30OHOBISIEMON SHEPrUU B SJIEKTPUUECTBO, TOTJa Kak €&
OCHOBHAs 4acTh OyJET pacxoJ/I0BaThCsl HAa MOJJEPKAHUE CPABHUTEIHHO BBICOKON TEeMIIEpaTyphl H,
CJIEIOBATEIIbHO, IJIaBYYECTH BO3LYILIHOTO CYAHA.

[Togxon, KOTOPBIM ymanock pa3BUTh Ojarofapsi MCIOJIB30BAHMIO YKa3aHHOW BBIIIE CHUCTEMBbI
HMCKYCCTBEHHOTO HWHTEJUIEKTa, OPUEHTUPOBAHHBIM HAa KOMOMHHPOBAHHOE WCIIOIb30BAHUE U
COJTHEYHON M BETPOBOM SHEPruu, COCTOUT B cieayromieM. OH mpeanoiaraeT HCIOIb30BaHUE
BpAIAIONIMICSA KOHCTPYKIIMH, KOTOpas TMpEeACTaBlseT cOOOW OCHOBHYIO 4YacTh JUPHXKAOIs,
3allOTHEHHYIO Pa30oTpeThiM BO3AYyXOM. Pa3orpeB Bo3dyxa OCYIIECTBISETCS TEM JK€ CaMbIM
crocoboM, 4TO U B IUTUPOBAHHBIX BBIIIE N300peTeHMIX [5,6]. A IMEHHO CO3/1al0TCSl YCIOBUS, IPU
KOTOPBIX TeMIeparypa B IIEHTpPe O0beMa BHYTPHU OOOJIOUKH TOJJEPKHBAETCS 0OJiee BBICOKOM,
HEXelMn Ha Tepudepuu 3a CUeT TOTOo, YTO DJIEMEHTHI, Ha KOTOPBIX (DOKYCHPYETCS COJHEYHOE
U3JTy4yeHUEe, pacroI0KeHbl COOTBETCTBYIOIIMM 00pazoM.

Bcst aTa KOHCTpyKIIHS BpaliaeTcst BHYTPU JOTIOIHUTEILHON 000JI0YKHY O] BO3ICHCTBUEM BETpA.
s sToit nenu Ha 0a30Byr0 00O0JIOUKY YCTaHABIMBAIOTCS JIOMACTH, OOJaalolIue TeoMeTpuei
CXOAHOW C TOM, KOTOpOM 00NaZar0T TUIOBBIE BEHTHJIATOPHI WM K€ BETPOr€HEpPATOphl. IJTU
JIOTIACTU MOTYT MPEACTABIATH COOON TOMOTHUTENbHBIE DIEMEHThl KOHCTPYKIIMH WM OBITH YaCThIO
0a3oBoii 000IOYKM (B JTOM cllyuae HaJayBHas o0O0OJOYKa JOJKHA, OYEBUIHO, O0IaIaTh
COOTBETCTBYIOIIECH reOMETPHEH).

bnarogapss TpeHuto oaHON 00070YKHM O APYryro (opmupyercs 3JeKTpoCcTaTUUYEeCKUil 3apsj,
KOTOPBIN 3aT€M HCIOJIB3YETCS, B TOM YHCIIC, I OOCCIICUCHHS JABUKEHUS KOHCTPYKIIUU B IIE€JIOM.
Tem campiM pemialoTCsi MapajieIbHO JIBE 3aJaud: cHcTeMa JaéT BO3MOXKHOCTh TOJy4aTh
JOTIOTHUTEIBHYIO JHEPTUI0 M JIMKBUIUPYETCS TAKOW TPUCYIIUH JUPKAOISIM HEIOCTaTOK Kak
MOBBILIIEHHOE BETPOBOE compoTuBieHUe. [loguepkuBaeM, 4TO TakOW TOIXOJ OBLT pearn30BaH
UMEHHO Onarojaps HCIOJIb30BAHUIO YKa3aHHOW BBIIIE CUCTEMBl HMCKYCCTBEHHOTO WHTEIIEKTA,
0a30BbIe MPUHIUITEI KOTOPOU OBLTH OTPasKEHHI B [7].

Kak u3BecTHO, HOBOE — 3TO XOpoIIIO0 3a0bITOE cTapoe. B paccmarpuBaemoii cucreMe (hakTHUecKu
WCIIONB3YETCS TOT JK€ CaMblid TPUHIIMI, KOTOPBIM OBUT peaqu30BaH B TMEPBBIX arperarax,
MO3BOJISIIOIIMX TOJIy4aTh 3JIEKTPUYECTBO, I/I€ MCIOIb30BAIOCH TPEHHUS OJHOrO Marepuajia o
Aapyroil. (Anmaparbl Takoro poja /10 CUX IOp UCHOJIb3yeTcs B yueOHOM Ipolecce /sl MOSACHEHUs
MIPUPOJIBI AIEKTPUYECTBA, PABHO KaK U ISl IEMOHCTPAIIMHA TOTO MYTH, TI0O KOTOPOMY IIIJIO Pa3BUTHE
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Haykd.) JII0OOMBITHO OTMETUTH, YTO MMEHHO JTOT MOJXOJA MPAKTUYECKH HE HCIOIb3yeTcs B
COBPEMEHHBIX CUCTEMAX, IPEAHA3HAUYEHHBIX IS [TOJIyUYEHUS IEKTPUUECKON SHEPTUH.

OT0 BHONHE 00BSCHUMO, MOCKOIBKY €ro 3pPeKTUBHOCTh KpaiiHe Mana. OQHAKO MOMYEPKUBACM
el pas, 4To B COOTBETCTBUHU C MJEAMHU, U3JIOKEHHBIMU B [2], Ul CUCTEMBI pacCMaTpUBaeMoOro
tumna Bornpoc o BbicokoM KITJI momyuenus snextpuuectBa jae-(hakTo He CTOUT. [ TaBHBIM sIBIIsSIETCA
YCTPAaHEHHE TAaKOTO0 HEJOCTATKAa KaK IOBBIILIEHHOE BETPOBOE CONPOTHUBIIEHUE, a SJIEKTPUUYECTBO,
[OJIy4ae€MO€ IpU IOMOIIM TPEHUS OJHOW IOBEPXHOCTU O JPYIylO, SIBISETCA, CKOpPEE BCEro,
moOOYHBIM MpoaykTOM. Kpome Toro, Terio, BblAeNs€MOE MpU TPEHHH, Takke (HaKTHUeCKU
pacxoayeTcsi Ha NOJJAEpXaHUE BBICOKON TemIepaTypbl oOosiouek. Tem camblM, HECMOTpsS Ha
Huskuii  KIIJI ¢GpuKIMOHHOTO TreHeparopa 3JEKTPUYECTBA, OSHEPTUs BETpa YTUIUZUPYETCS
IIPAKTUYECKH ITOJHOCTBIO.

Pazymeercs, AuprxabIu-TpaHCIIOPTEPHI, O KOTOPBIX TOBOPHJIOCH BBIIIE, MPEACTABISIOT COOOM
TOJIBKO MpocCTeine MOAU(PHUKAIIUN TaKoro poja cucrteM. CleyIoluM [IaroM sIBJISIeTCS CO3/1aHue
YCTPOMCTB Ha COJHEYHOIH/BETPOBOM Tsre, KOTOPbIE MOTYT 3aMEHUTh MHUHHUTpakTop. Henb3s
UCKJII0YaTh, YTO B TMEPCHEKTUBE BIIOJIHE BO3MOXHO, ABUTAACh [0 3TOMY IyTH, MOXHO Oyner
3aMEHUTH U APYTYIO CEIbCKOXO3UCTBEHHYIO TEXHUKY BIUIOTH 10 KoMOaiHOB. Bo3MoxkHO, Takoit
MOAXO0Jl HAa JaHHOM JTale HCCIEeIOBaHUI KOMY-TO MOKaxeTcss (DaHTACTUKOM, OJIHAKO, HEb3s
YIIyCKaTh U3 BUIY, YTO OYE€Hb YaCTO JUIsI CTUMYJIUPOBAHUS Pa3BUTHS TOH WM MHOW 00JacTH HAYKH
U TEXHUKH Ba)KHO aJIEKBATHO MOCTaBUTH 3ajauy.

[Ipu 3TOM HYXHO NMOHUMAaTh, YTO, KOI/1a Mbl TOBOPUM 00 aJIeKBaTHOM NOCTAHOBKE 3aJla4yM IS
HayKH U TEXHHUKH, TO, MPEXJE BCEro, HY’)KHO TOBOPUTH 0 €€ MoOuiu3yromeM noreHuuane. Kax
M3BECTHO ISl TOTO, YTOOBI 00ECHeUnTh paboTy Ha Mpejiene BO3MOKHOCTEH KOHKPETHOTO YellOBEKa
CYUIECTBYIOT TOJIbKO TPU MOTHBAIIMH: aBAHTIOPU3M, OU€Hb OOJbIlMe JAeHbIH U uaes. Ecnu 3amaga
OyzaeT agekBaTHO COPMYITUPOBAHA TOJIBKO C TOYKU 3PEHUSI HHTEPECOB KOHKPETHON KOMIIaHUH UITN
C TOYKM 3pEHHUs] HHTEPECOB KOHKPETHOTO YHHBEpPCUTETa, TO €€ OyayT pemaTh Ha YpOBHE
pemeciieHHuKa. PexTop yHHMBepcuTeTa, KOTOPBI MOCTaBUT MAacHITa0HYIO 3ajady Iepell CBOUMU
MOIYUHEHHBIMHU, CKOpPEE BCETO, MOJYUYUT OTIHCKU, YTO U MOKA3bIBAET TEKyIlas NpakTuka. MHpiMu
CJIOBaMH, MOOMJIM3YIOIUI MOTEHIUAI 3/I€Ch SIBJSIETCS IVIaBHBIM. Te€ JI0/11, KOTOPBIE B COCTOSTHUU
pelarh BaXKHble HAyYHO-TEXHMUYECKHE MPOOJIEMBbI, JOJDKHBI YBUIETh JJsl ceOs MEpCIEeKTUBBI, HE
IPOCTO KapbepHOTO pOCTa, HO YEro-To ropaszno Ooibiero. MMEHHO MOITOMY TaK BayKHBI
HETPUBHUAJIbHBIE MOAXO/IbI, KOTOPBIE, B TOM YHCIE, Ipesaralorcss U B JaHHOH pabote. C onHOM
CTOPOHBI, 37IeCh peub UAET 00 OUEHb MPOCTHIX TEXHUUECKUX PELICHUSIX, a, C APYrOil CTOPOHBI, PEeUb
uAET 00 MX B MPSMOM HCIOJIBb30BAHUU JUISI TPAKTUKH, YTO CO3AET MPOCTOP AJIS MAJIOTO U CPEHEr0
OusHeca.

Kax nomuepkuBanocs B [1], eciu y o01iecTBa BOZHUKAET Ta WM UHASI peanbHas TEXHUYECKas
MOTPeOHOCTH, TO TOTJ]a COOTBETCTBYIOIIAsI 00JIaCTh 3HAHUIM pa3BUBAETCs OOJIee YeM CTPEMUTEIBHO.
Ceituac craHoButcs sicHo, uTo Pecrmybnuka Kazaxcran, kak, BOpodeM, W JIpyrue CTpaHbl MHPA,
HY)KJaeTcsl B 9KOHOMUHU PeCypcoB. 3efieHasi SHEpreTHKa 3/1eCh JOKHA ChIrpaTh KIIOYEBYIO POJIb.
OnHako fenath 3TO HYXKHO aJE€KBaTHO CIIOKUBIIMMCS OOCTOSTENbCTBAM. B mepByro ouepens,
3€JICHYI0 ~ DHEPreTHKy  CleAyeT  OpUEHTHpPOBaTh  Ha  JIeMI(UPOBAHUE  TOCIEACTBUI
snuemMuoiorudeckoro kpusuca 2020 roga, a Takke Ha TO, YTOOBI c1eiaTh SKOHOMHUKY Ka3axcTtana
MaKCHUMaJIbHO YCTOWYMBON K CTpeccaM JIto00ro pojia B OyAyIIeM.

Takum o0pa3oMm, xapakTep pa3BUTHUA 3eJeHOM sHepretuku mns Pecnyonuku Kazaxcran
NEHCTBUTENFHO HY)KHO II€PEOPUEHTUPOBATh. B  TeKymMX YCIOBHUSIX HYKHO OO0ECIeyuTh
MaKCHMaJbHYI0 aBTOHOMHOCTh ()YHKIIMOHUPOBAHUS (EePMEPCKUX XO3SHCTB, U 3eJIeHasi SHEpreTuKa
BIIOJIHE MOKET 3TO CJIeNaTh, 110 KpaiiHeil Mepe, B yacTu oOecrieyeHsl aBTOHOMHOCTH 10 YHEPIHH, a
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TaKXKe TOpIoYe-CMa30uHbIM MaTepuanaM. boiee TOro, pasBUTHE NPUHIUNHAIBHO HOBBIX
MIPOU3BOJICTB, OPHEHTHPOBAHHBIX HAa MOJCPHU3UPOBAHHBIC WU 3€JICHOW SHEPreTUKH, OyaeT
CIOCOOCTBOBaTh YCKOPEHHOMY HWHAYCTPHAIbHO-WHHOBAIMOHHOMY Pa3BUTHIO Halleld CTpaHbl. B
caMOM Jielie, T€ JOCTaTOYHO IPOCTBIE CHCTEMbI, O KOTOPBIX TOBOPWJIOCH B JAaHHOM pabore,
HampuMep, HU3KOBBICOTHBIE JTUPHKAOIU-TPAHCIIOPTEPHl, MOTYT OBITH CO3JaHbl  CHUJIAMH
MpEeaNpUsITHl Majoro W cpegHero OusHeca. TouyHee, Ha COBPEMEHHOM OJTale HET CMBICIA
OpPraHHU30BbIBATH KPYMHOCEPUITHOE POU3BOJCTBO TAKOTO POJAa CHCTEM BCJEJICTBUE TOTO, YTO OHH,
BO-TIEPBBIX, /10 KOHIIA HE OTpabOTaHbl, a, BO-BTOPHIX, HEOOXOAMM HIMPOKUH pazdpoc Mo uxX
XapaKTepUCTUKAM U XapakTepy MpuMeHeHus. Heckonpko ynpoiasi, MOXHO CKa3aTh, 4TO Ui cOopa
KITyOHUKH HYKEH JUPHKaOIb OJTHOM KOHCTPYKIIUH, a sl cOopa KapTodemns — Ipyrou.

CrnenoBarenbHO, TpaHC(HOPMALUU TOTO MOJOKEHHUS, KOTOPOE 3aHUMAET 3€JIeHasi SHEPreTHKa B
SKOHOMMKE,  IIO3BOJIMT  YCKOPEHHBIMM  TEMIIaMH  pa3BUBaTbCi B TOM  4HCIE U
BBICOKOTEXHOJIOTMYHOMY CEKTOPY Majoro W cpeiHero OusHeca Haiieil cTpanbl. Pazymeercs, 3ToT
MOAX0JT MOTPeOyeT ONpeAeNeHHOT0 CTUMYIMPOBAHUS, B TOM YHCIIe, U CO CTOPOHBI (PMHAHCOBBIX
OpraHM3alyii, HO HY)HO TaKXe MOHHMAaTbh, YTO PA3BUTHE TAKOTO POJa TEXHUKH SIBIsETCS Ooiee
HSKOHOMUYHBIM I10 CPABHEHUIO C JIFOOBIMHU KPYITHBIMU MTPOU3BOJICTBAMHU.

DTO CBfA3aHO, B MEPBYIO OuYepellb, C TEM, YTO CPABHUTEIBHO IMPOCThIE CUCTEMbl (TaKHe Kak
TUPUKAOIU-TPAHCIOPTEPBI)  MOTYT  CO3/1aBaTbCs  CHWJIAaMU  CTApTallOBCKUX  KOMIIaHWM
HEINOCPEACTBEHHO B KAa3aXCTAHCKUX YHUBEPCHUTETax. JTO €Ille pa3 MOAYEPKUBAET aKTYalbHOCTh
JICIIOBBIX 00pa30BaTEIbHBIX YKOCHCTEM, O KOTOPBIX TOBOPHIOCH B padorax [11, 12]. Takoro poma
U3JIeNMsT  BIIOJHE MOTYT CO3JaBaTbCsl CHUJAMHM  CTYJIEHYECKHMX KOJUIEKTHBOB, a Jajee
TUPAKUPOBATHCS MPEANPUATHSIMU MaJoro U cpeaHero Owu3Heca, T.. Ha OTOM OCHOBE
JNEHUCTBUTENFHO MOTYT OBITh CO3/IaHBI OTEUECTBEHHBIE CTapTarnoBckue KommaHuil. Co CTOPOHBI
rocynapcTBa 37ech, CKopee, Hanbosiee BaKHOW sBIseTcs He (uHaHCOBas, a WH(OpPMALMOHHAS
nojepkka. Maeo HCHoib30BaHUS 3€I€HOM HSKOHOMHUKH JUIsl JeMI(pUPOBAaHUS TOCIEIACTBUN
TEKYIIEro 3MUJEMHOIOTHYECKOr0 KpU3Kca HYKHO IIMPOKO pa3BUBATh, U ClEJaTh 3TO HYXHO Tak,
YTOOBl MaKCHMaJbHO IIOJIHO MCIOJIb30BaTh MHTEUIEKTYAJIbHBIN MOTEHIMAI Ka3aXCTaHCKOIO
cTyJeHuecTBa. B Hacrosiiee Bpems, Kak noauepkuBaiock B [13, 14], 3TOT moTeHIuMal 4acto
UCIOJIB3YIOTCS BIYCTYI0. MHOIrME€ MarucTepckue JIucCepTalud, paBHO KaK U JIOKTOPCKHE,
BBIMOJIHAETCSL TOJBKO JJIi TOTO, YTOOBI YAOBJIETBOPUTH KBAJTH(PHUKAIMOHHBIM TpPeOOBaHMSM,
NpeIbsBIsEMBIM CO CTOpOHBl MuHHcTepcTBa oOpa3oBanuss U Hayku PK. B coBpemeHHBIX
YCIIOBHSAX, KOT/Ia Ka3aXCTaHCKas SKOHOMHUKA HYXKIAETCsl BBIPAXKEHHOU IMOJIEpKKe, TaKOM MOaX0.
Oosiee HENb3sl CUUTATh MPHEMJIEMbIM. DTOT MHTEUIEKTYaJIbHBIN pecypc JOJKEH ObITh HaIlpaBiieH
Ha MOJEPKKY OM3HEca — B MIEPBYIO OYEPEIb MAJIOTO U CPEAHETO.
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Ilpeocmasnenvt  dokazamenbcmea — IhGekmusHocmy — UCHOIL30BAHUA ~ HOBLIX — UHCIPYMEHMO8
CMUMYIUPOBAHUS UHHOBAYUOHHOU OesIMeNbHOCMU, 8 YACMHOCMU, 0el06blX 00pa308aMeNbHbIX IKOCUCTIEM
015l obecneyeHusi ONepamusHoOU peakyuu Ha ObICMPO pA3BUBAIOWUEC KPUSUCLL («UepHbIX Aebedeily).
Ilpeonooicenvl  cucmemvt  UHOUBUOYANBHOU  3AWUMblL  2PANCOAH Om  6030youmenei  UH@PEKYUOHHBIX
3aboneganuti, omeeyawwue KoHyenyuu IT-m0o0vl. Omu  cucmemvl  OCHOSAHBVI HA  3AKAYKe
0e3UHPUYUPOBAHHO20 8030YXA NOO NON02, KPEHAWULCS, HAnpumep, K OAMCKOMY 20108HOMY YOOpy, u
CMUNU308AHHOMY NOO 8yaib. [Ipeumyujecmeom maxozo pooa cucmem s61sAemcs He moabKo YO08IemeopeHue
mpeboBaAHUAM ICMEMUKU, HO U CO30aHUe NPEeONOCbLIOK O 83PbIBHOO PA3GUMUL OMe4eCmBEeHHOU 1e2KOll
NPOMBIULIEHHOCIU 34 CYen nepeopueHmayul Ha npou3800CmMeo u30eiutl, Omeedaouux «npomueosupyCHoll
mooey. Tlokazano, umo npousgo0cmeo uzdenull mako2o muna Moxcem Oblmy HANANHCEHO eCbMA NPOCMbIMU
cpeocmeamu. JJoKazano, ymo UCNONb308AHUE 3AUSUMHBIX CUCTEM NPEONOACEHHO20 muna obecnevusaen, 8
MOM Hucie, U nPAMYIo IKOHOMUIO 015 epadicoan PK. Tlo camvim ckpomHubim nodcuemam, epasxcoane PK yoice
3amMpamuiu HeCKOJIbKO MUIIUapoos (1) menee na nokynky meOUyuHCKUX Macox (Oajice eciu He NPUHUMAMD
80 BHUMAHUE GblAGLeHHble pakmbl cnekyaayuu). Opuenmayus Ha 0enosvle 00pPaA308amMeNbHble FIKOCUCHIEMDYL,
npeononazaioujue MaKkCUMAaibHo NOIHYI0 MOOUNUIAYUIO UHMEILTIEKMYATbHO20 NOMEHYUANA MOJIOObIX YUEHbIX,
MA2UCMPAHMO8 U CIMYOEHMO8 NO380IUN UCKTIOYUMb CMOb MACUWMAOHble 3ampamsl Kak 6 Oaudcatiwetl,
MAax u 6 OMOAIeHHOU NepCneKmuse.

Knioueevie cnosa: oenosas obpazosamenvuas sxocucmema, Covid-19, mebuonocuueckue cpedcmea
3auumol, MEOUYUHCKUe MACKU, CIUMYIUposanue unnogayuil, oesungexyus, 1T-uooa.

Maxkanaoa unnosayusanapobl bIHMAanraHobIPyObiy HCARA KYPAIOApbIH, aman atumkanod, mes 0amuvln Kee
HCAMKAH 0A20APLICMAPEA HCHIAOAM 0€H KOI0Obl KAMMAMACHL3 emy Vi ouznec-0iiim bepy sKodicylenepin
("mapux 6apvicoin mybecelini o632cepmemin KeHemmeH JcoHe ayKbimMOvl Kyoulaivicmap') naiidanany
muimoinieiniy O0anendemenepi 6epincen. T-con Konyenyuscwvina dicayan 6epemin JHCYKNanvl aypyiap
KO30bIPSLIUMAPBIHAK A3aMammapobl Jceke Kopeay Jicytieci YeulHbliovl. By ocytienep, Mblcanbl, XAHLLMHbIH
bac kuimine OeKimineen JiCoHe IHCAOLIHLIMEH CMUTLOEH2EH, 3apapChi30aHObIPLLIZAH aAyausl OypKyee
Hezizoencen. Mynoaii scytienepoiy, apmoulKUbLIbIZbL ICIMEMUKA MAANMAPbIH KAHAZAMMAHObIPY 2aHA emec,
convimen kamap "supycka Kapcol canee"scayan bepemin byiibimoaposl oHOipyee Katima bazoapaay ecedinen
OMAHObIK JHCEeHiN eHepKacinmi xcapy ywiH angvlwapmmap xcacay 6onvin mabwviiadel. Mynoai yacioezi

52


mailto:mungrig@yandex.ru
mailto:saltanat.baipakbayeva@gmail.com
mailto:egem.zm@mail.ru

M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

oytibiMoap 6HOIpici ome KapanaubiM KypanoapmeHn pemmenyi MYMKiH. Ycoinvliean mypoeei Kopeay
Jicytienepin natioanany, ouvly iwinde KP azamammapel ywin mixeneti yHemOeyOi KAMMAMACHL3 ememini
Oanendenodi. En xapanaiivim ecen oOotvinuia KP azamammapul bipuewe muiiuapo (!) meouyunanvix
Mackanapovl camvln anyea meyee (Minmi ezep aGHLIKMAAAH ANblNCamapivly gaxminepdi Hasapea
anmacaywlz oa). Kac zanvlmOapovly, MASUCMPAHMMAP MeH CMYyOeHMmepoiy 3USMKepaiK aaeyemin
OapvIHUA MOJILIK HCYMBLIObIPYObl KO30eUmiH icKkepaik Oinim bepy dKodcylienepine 6ag0apaay HcaxKbiH apaoa
0a, anvic nepcnekmusada 0a OCbIHOAl ayKbiMObl WbIZLIHOAPObL OOIOLIPMAY2A MYMKIHOIK Oepedi.

Tipex co30ep: ickepnix 6inim 6Gepy skoocyiieci, Covid-19, Guonocusnvlx emec Kopeay Kypandapul,
MEOUYUHATILIK MACKANAD, UHHOBAYUANAPObL bIHMAIAHObIPY, Oesungexyusi, 1 T-con.

The article presents evidence of the effectiveness of using new tools to stimulate innovation, in particular,
business educational ecosystems to ensure rapid response to rapidly developing crises ("sudden and large-
scale phenomena that radically change the course of history"). Systems of individual protection of citizens
from infectious diseases that meet the concept of IT-fashion are proposed. These systems are based on
injecting disinfected air under the canopy, which is attached, for example, to a lady's headdress, and stylized
as a veil. The advantage of such systems is not only to meet the requirements of aesthetics but also to create
prerequisites for the explosive development of the domestic light industry by reorienting to the production of
products that meet the "antiviral fashion". It is shown that the production of products of this type can be
established by very simple means. It is proved that the use of protective systems of the proposed type
provides, among other things, direct savings for citizens of the Republic of Kazakhstan. According to the
most conservative estimates, the citizens of Kazakhstan have already spent several billion (1) tenge on the
purchase of medical masks (even if we do not take into account the revealed facts of speculation). Focusing
on business educational ecosystems that involve the fullest possible mobilization of the intellectual potential
of young scientists, undergraduates and students will prevent such large-scale spending in the near and long
term.

Keywords: business educational ecosystem, Covid-19, non-biological means of protection, medical
masks, stimulation of innovations, disinfection, IT-fashion.

MupoBas Hayka B HAcTOsIIEee BpeMs MpHIIAraeT dKCTPAaOpAUHAPHBIE YCUIUS NIl TOTO, YTOOBI
pa3paboTaTh OMOJIOTHYECKHE CPEACTBA 3allUTHI OT TEKYyLIero kpusuca. PaspabaTeiBaroTcsi TecT-
CUCTEeMBI, pa3pabaThIBAIOTCS BaKUMHBI, pPa3padaThIBalOTCd HOBBIE MEIUIIMHCKHE TIperaparhl.
OpHako HYXHO NPUHUMATh BO BHHMMAaHHE, YTO OJHHX TOJBKO OHMOJOTMYECKHUX MEp 3allUThI
HEJIOCTaTOYHO U, TeM Oosiee, HEe OyAeT TOCTAaTOYHO B MepcreKkTuBe. s Toro, 4To0bl pa3paboTarth
TECT-CUCTEMY UJIM BAKIIUHY HYKHO JOCTATOYHO JJINTCIBHOC BPEMA.

Boree TOr0, HUKTO HC MOXCT AaTb rapaHTUH TOTO, YTO MyTalUU BUPYCOB HC NPOJOJIKATCA, U
CJICAyromiasa BCIbIIIKAa HE MOABUTCA B JPYIroM pETUOHE 3EMHOI'0 1apa. KapaHTI/IHHI)Ie MCPbI Ba’KHBL
n HGO6XOJII/IMI)I, HO OHH TaKX€ HEC SBIIIHOTCS naHaueeﬁ, M TI0JIB30BAaTbCIA HWMH IPUXOAUTCA C
M3BECTHBIMU OTPAaHUYEHUSIMH, TTOCKOJIBKY MHUPOBas SKOHOMHUKA (PAKTUYECKH MpEACTaBISET COOOM
€IMHOE IIeJI0€, W pa3pblB JIOTUCTUYECKHX LIEMOYEeK, PAaBHO KAaK W OCTAHOBKA IpPeINpUATUI
OOIIIECTBEHHOTO MHTAHMs, MOXKET IOBJIE€Yb COOOIl HE MeHee Cepbe3HbIe IMOCIEICTBUS, HEXKEITU
pacrpocTpaHeHHs 3a00JIeBaHuU.

CrnenmoBarenbHO, HEOOXOAUMO pa3padoTaTh, B TOM YHCIIE W TPEBEHTHBHBIE MEpbI, KOTOPHIE
IMMO3BOJIAT OIICPAaTUBHO Cp€arupoBaTb HAa BO3HHKHOBCHUE JIIOOBIX APYTUX SMUACMUOJIOTHYCCKHUX
yTpo3, a TakKe Ha AeMI(UPOBAHNE UX MOCIEACTBUHN 1T SKOHOMHUKH.

Hamumonanenass wunxkenepnas axaaemus (HUMA) PK eme c¢ ocenn 2019 roma Havana
pa3pabaTbIBaTh KOMIUIEKC MEp, KOTOPBIA MO3BOJMII Obl HAaliTH OTBET HA BBI30OBBI, C KOTOPHIMU HE
MOTJIa HE CTOJIKHYTbCS YelloBeuecKas LMBWIM3auus. Pa3ymeercsi, HUKTO HE MOT MpPEABHJIETbH
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BO3HUKHOBEHHUE CTOJb MACHITAOHOTO SMUAEMHUOJIOTHYECKOro Kpuszuca kak kpusuc 2020 r., a Tem
0ojee yka3aThb €ro KOHKPETHBIE CpOKH, HO yxe B 2019 romy ObLIO mpeAenbHO SCHO, YTO
COBpPEMEHHAs IMBHJIM3AIMS CTAaHOBHUTCS OYEHb M OYEHb YA3BUMOM IO OTHOIIECHUIO K JIOOBIM
«4epHBIM JIeOeasiM». JTa MBICIIb MPOILIA KPACHONW HUTHIO Yepe3 JOKIIAIbI, ClIeIaHHbIe Ha LEJIeBOM
cumnosuyme «lIpobieMbl camopeanu3aluy TAJTAHTIMBOM MOJIOJIEKH B CHCTEME MAacCOBOTO
BhICIIET0 oOpa3zoBanus» (T. AnMartsl, 11-12 centsaops 2019 roga).

Ha nmannoit ochope HHMA PK B Hacrosimee Bpemsi (hopMupyeTr KOMIUICKCHYIO MPOrpaMMy IO
MIPOTUBOACUCTBUIO DJMHJEMUOJIOTUYECKUM KpU3HCaM U JeMI(UPOBAHMIO UX BIHUSHUA Ha
SKOHOMUKY.

IIporpaMMma, HalesieHHas Ha IPOTUBOICHCTBUE BCIBIIIKAM BUPYCHBIX 3a00JI€BaHUM, BKIIIOYAET B
ce0s1 MTHHOBAIIMH TPEX SIIEIOHOB.

WMHHOBanuu nepBOro 3LIEJIOHA OPUEHTHUPOBAHBl HAa CO3/aHUE MPOCTEUIIMX CPEACTB 3alIUTHI,
KOTOpBIE MOTYT OBITh CO3/1aHbl (PAKTUUECKH Ha YpOBHE «Jlaii(xaka», BIUIOTh JO BO3ZMOXHOCTH HX
W3TOTOBJICHHSI B JIOMAIIHUX YCIOBHSX W3 MOAPYYHBIX MaTepuanoB. Ha3zHaueHnem HHHOBaLUN
JAHHOTO JIIEJIOHA SBJISETCS, B YACTHOCTH, OOECIIeUeHNE YCKOPEHHOTO BHEPEHUS B MPOU3BOICTBO
CPEICTB 3allUThl, CIOCOOHBIX HM30€KaTh HCIOJIb30BAHUS PECYPCOEMKUX MEIULHUHCKUX MAacOK
CYLIECTBYIOIIMX THUIIOB, a TJIABHOE — MOOMIIN30BaTh UHTEIUIEKTYalIbHbIM MOTEHINAN Ka3aXCTaHCKUX
MOJIO/IBIX YYEHBIX, MarCTPaHTOB U CTYJEHTOB Ha pPELICHHE KOHKPETHBIX 3ajad. [lo mpuumnam,
MOJIPOOHO TpOaHATU3UPOBAaHHBIM B [1—4], 3TOT mnoTeHumuan pae-pakTo NPEUMYIIECTBEHHO
pacxoayercss BhycTyt. Tak, mnojaBisioniee OOJBIIMHCTBO MAaruCTEPCKUX — AMCCEpTalUi
MpeCTaBIseT co00il He Ooliee ueM «KBAM(UKAITMOHHYIO paboTy», a UX pe3yJbTaThl HE MOIYy4aloT
PEAIbHOTO BBIX0/1a B IPAKTHUKY.

WuHoBauu BTOpPOro JIIeIOHA — 3TO 0oJiee Cepbe3HbIe CPEelCTBA 3alllUThl, B YaCTHOCTH,
MIOCTPOCHHBIE Ha OCHOBe wucrnonb3oBanuss CBY-texnonoruit [5]. VX Ha3HaueHueM sBIsIETCS
CO3JIaHME CUCTEM 3alUThl OT BO30yAHUTENeH MHPEKIIMOHHBIX 3a00JIeBaHUM, OPUEHTUPOBAHHBIX HA
JUINTEIBHYIO JKCIUTyaTalnoo. BakHO moauepkHyTh, 4TO IpH co3naHuu Takux cuctem HUA PK
OpUEHTHpYETCS Ha NapajuleJbHOEe oOecredeHrne KOMMEpUECKOM IpUBIIEKATEIbHOCTU CPEICTB
3alUThl, T.e. pa3pabOTKa TaKUX CUCTEM BEJETCS M3 pacuera Ha JUIMTEIbHYIO IepcleKTuBy. B
YaCTHOCTH, TaKUE€ CUCTEMbl oOecreyaT MPOTHUBOACHCTBHE MOCIEAYIOUIMM SMUAEMHOIOTMUYECKUM
Kpu3ucaMm (Henb3sl HCKIYaTh Toro, uto Covid-19 npuobpereT ce3oHHbIH XxapakTep). TUIHYHBIM
IIPpUMEPOM B JJAHHOM OTHOLIEHMM SBJIIETCS CHCTEMa OYMCTKH BO31yXa, IE€PBOHAYAIBHO
npeuiokeHHass B [6,7], mpencraBistomas coOOM  MequadKpaH, H300paKeHHe B KOTOPOM
(dopmHpyeTcs 3a CUeT paccesHusl CBETa Ha JUCIEPrUpPOBAHHON BOJE, KOTOpAs CIYKHUT TaKkKe JUIs
MOTJIONICHUST TPUMECEH, COJEp)KAaIUXCsi B BO3JAyXe. OJTa CHCTEMa JIETKO MOXKET OBITh
KOHBEPTHpPOBaHa B J€3MH(EKIMOHHYIO 3a CYET M3MEHEHMsI cocTaBa BojAbl. B TO ke Bpems oHa
SBJIIETCS KOMMEpPUYECKH MPHUBJIEKATEIbHOM 3a CYeT MpoKaTa PEeKJIaMbl, CO3IaHHs 3PETUIIHBIX
3¢ dexToB u T.1.

Tperuit s11en0H — 3TO CO3/1aHUE CPENICTB, MpeIHAa3HAYEHBIX I 1eMI(UPOBaHUS HETaTUBHBIX
MIOCJIEACTBUM TEKYIIETO MNUAEMHOIOTUYECKOIO KpHU3HCa HA IKOHOMUKY.

B nanHoil paGoTe paccMaTpuBAarOTCSI HEKOTOpbIE NPUMEpPhl WHHOBAIMM, OTHOCSIIUXCA K
MIEPBOMY D3IIENIOHY, KOTOpbIE MOTYT OBbITh BHEJpPEHBbl B INPOU3BOJCTBO B OsmKaiilliee Bpems.
PaccmarpuBaeMble M300peTeHHUs] elle HE MPOIUIM COOTBETCTBYIOIIME MCIBITAaHUS, HO OHHU
MOKAa3bIBAIOT, YTO MHOTHE M3 TeX MpoOjieM, ¢ KOTOpbIMH ceiuac crankuBaerca Kazaxcran (B
YaCTHOCTH, ACPUIIUT MEIUITUHCKUX MACOK) MOTJIM ObI OBITH perieHbl TpocTo U A3HPEKTUBHO, eciin
Obl Ka3aXCTaHCKHE YHUBEPCUTETHl HCIIOJIB30BAIM MHCTPYMEHTHI, OOecleunBaronue ageKBaTHYI0
MIOCTAaHOBKY 3aJay Mepeja MOJOJAbIMU YYEHbIMH, CTYAI€HTaMu U MaructpaHtamu. OJHUM U3 TaKHX
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MHCTPYMEHTOB SIBJIAIOTCS JI€JIOBbIe 0Opa3oBaTenbHble 3kocucteMsl [8,9], coznaBaembie HA PK B
HacTosIee BpeMs. DTOT MHCTPYMEHT B COYETAaHHUH C CHUCTEMOH HMCKYCCTBEHHOTO WHTEIJICKTa,
NpeJHasHAuYeHHOH A CTUMYJMPOBAaHUS ~ WMHHOBAIMOHHOW  JESATEIBHOCTH,  NPHHLUI
(GyHKIMOHMPOBaHUSL KOTOpoi Obul omumcad B [10], mo3Bodmi mpenyokuTh UAEH OYEHb MPOCTHIX
3aIIUTHBIX CUCTEM, MHOTHE M3 KOTOPBIX IOTPEOUTENN MOTYT H3TOTABIMBATH CAMOCTOSTEIBHO.

[Tpumepom siBisieTcsi cuCTeMa 3allUThl peOeHKa B BO3pacTe 10 JABYX JIET, HECHOCOOHOTO
YCTOWYHMBO HOCUTH PECTIMPATOP WIKM MacKy. B 3ToM cirydae MOXHO 00eCeUHTh 3alIUTy KOJISICKH, B
KOTOpOW HaXOIUTCsA PEOCHOK BO BpPEMs NMPOTYNIKH, (DAKTHUECKH peanu3ys HEKHH O0OJerdeHHbIH
BapuaHT NpoTuBoraza. COOTBETCTBYIOIIAs CXeMma Ipe/ICTaBlieHAa Ha pPUCYHKe 1, Ha pHUCyHKe 2
MOKa3aHbl KOMIUIEKTYIOIINE, HA OCHOBE KOTOPBIX OHAa MOXET OBITh cOOpaHa.

a) 6)

\\
/| *
[/
/|

/;

1 — nonor; 2 — KOHTYp MOJauu BO3]lyXa; 3 — cucreMa (pUIbTPALlUH BO3yXa

Pucynok 1 — ¢hotorpadust 1eTckoit KOJISCKU C yCTaHOBIEHHON CUCTEMOM
¢bmbTpanun/o0e33apaKMBaHNus BO3AyXa (a), CXeMa PacloI0KEeHHUS CUCTEMBI (DMIIBTPAIMY BO3/IyXa
B JIETCKOM KoJsicke (0)

Kosmsicka mpukpbIBaeTCs MOJIOTOM U3 IJIOTHOM TKaHH, KOTOpas 007aJaeT JOCTaTOYHO BBICOKUM
a’poJIMHaMUYEeCKUM compoTuBieHueM. [lon monor HarHeTaetrcs Ae3WH(GUIIMPOBAHHBIN BO3IYX.
CyI1ecTBEHHO YTO 3[I€Ch MOKHO HCIOJIh30BaTh BEHTHJIATOPHBIN HAcOC, KOTOPBIA MOXKHO CAENATh
ManorabapuTHbIM (0oJiee TOTO TaKhe HACOChI UMEIOTCSI B CBOOOHOM MpOAaKe, B YaCTHOCTH, OJIHA
13 MOIM(UKAIMI HMCIONB3yeTCsl Il HAJYBHBIX MaTpacoB). BEHTHIIATOpP MpOKauMBaeT BO3IYX
yepe3 GUILTP U DJIEMEHT, 00eCIIeUYNBAIOIINI €T0 JTe3UH(EKITHIO.

[Tpu ycrmoBu#, 9TO adpOAMHAMUYECKOE COMPOTHBIICHHUE TIOJIOTA SIBIISIETCS IOCTATOYHO BBICOKHIM,
rpy00 TOBOpS, €CITM COBOKYITHOE CEYEHHE BCEX OTBEPCTHH B IOJIOTE NMPHMEPHO TaKOE K€ Kak
ceueHne TPyOKH, IO KOTOPOH MOJBOANTCS Ne3UHPHUIIMPOBAHHBIA BO3IyX, TO TOTJa BCE CTOPOHHHUE
gacTUIbl He OYyAyT NpPOHUKATh B 3allMIAeMbIdi 00BeM. 3amuTol Je-pakTo 34eCh CIIYXKHT
BO3TYIITHBINA MOTOK.
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MOXHO 3aMETUTh, YTO TaKas CHCTEMa CIOCOOHA 00ECIeUUTh 3aIUTYy HE TOJIBKO OT MH(EKIIHA,
HO W OT JIIOOBIX JAPYruX HMpUMeEcel, KOTOphIe COAepKaTcs B BO3ayxe. Bce 3aBUCHT OT TOro, Kakon
UMEHHO (WIBTP HCIoNb3yeTcs. Tak, eciau mpeaycMaTpuBaeTcsl TOJIBKO 3alluTa OT WH(pEKUUH, TO
JOMyCTUMO HCIIOJIb30BaTh CUCTEMbl Ha OCHOBE T'a30BOT0 pa3psla WM WHBIE CPEICTBA, KOTOPHIE
OyIlyT YHHUYTOXKATh JIIOOBIE CIIOKHBIE OPraHUYECKHE COSANHEHUs 0e3 MCIIOIb30BaHUs KaKUX-TH00
JOMOJHUTEIBHBIX (QUIBTPOB. DTO BAaXHO, IIOCKOJIBKY B JTOM CIIydae a’pOJUHAMHYECKOE
COIPOTHUBIIEHHE paboyero KaHaxa MOKET OBITh CAEITAaHO JOCTAaTOYHO HU3KUM. Bo3nyx daxtnyeckn
IOPOXOJUT TOJBKO dYepe3 00JacTh Ta30BOTO paspsga (HampuMep, KOPOHHOTO); OpraHUYECKHe
BEIIECTBA pa3pylIAlOTCs, NE3WHGEKIHs sBiseTcs NOoaHOH. Ecim jke crouT 3amaya ynainuTh W3
BO3/yXa TaKXe JPYyrue mpuMecH (Hampumep, MPOJIYKTHl HETOJHOTO CrOpaHHs aBTOMOOHIBHOTO
TOILIMBA), TO TOTJIA CJIEYeT UCIOIb30BATh JOMOJIHUTENbHBIC (DUIBTPHI, YTO HE BCETJa ONPaBIaHO,
TaK KakK 3TO HE TOJIBKO PacXoj MaTepuaa, Ho U He0OOXOIUMOCTb YBEIUYEHUS MOITHOCTH HACOCA.

1 — y3en gunbTpanmn/ode33apaxuBaHus; 2 — BO3AYIIHBIN HAcOC; 3 — aKKyMYJISTOD;
4 — npIXaTeabHbIN KOHTYP

Pucynok 2— ¢otorpadust KOMIpecCHOHHON CUCTEMBI:

YMeCcTHO MOAYEPKHYTh, YTO €CIIM T'OBOPUTH TOJNBKO O JAe3MH(pEKLIUu BO3ayXa, TO Onaromaps
HU3KOMY a3pOJMHAMUYECKOMY COINPOTHUBIIEHUIO CHUCTEMBI, MOXHO HCIOJb30BaTh CPABHUTEIBHO
MaJIOMOIIHBI HAcoC, €CIU K€ HCIOJb30BaTh JIOMOJHUTENbHbIE (UIBTPHI, TO TOI/Ia MOIIHOCTH
Hacoca JIOJDKHA ObITh yBenuueHa. Brmpouem, M Juis 3TOW IeNM BIIOJHE XBAaTHT MOIIHOCTH TOTO
Hacoca, KOTOPHI B HACTOAIIEE BpeMs MCIOIb3yeTCs A HalyBaHUS MarpacoB. VIMEHHO OH U
MTOKa3aH Ha PUCYHKE 2, TAKyI0 KOHCTPYKIIMIO MOXHO cOOpaTh B IOMAILIHUX YCIOBHUSX.

[TomuepkuBaem, 4TO MpeAIOKEHHAs KOHCTPYKIUS, KOTOPYIO MOXKHO YCTaHOBUTH Ha JETCKYIO
KOJISICKY, OyZIeT IMoJsie3Ha KUTesIM ropojia AamaThl 0€30THOCHUTEIBHO K 3allluTe OT MH(EKIUH, B
CHJTy HEOOXOJMMOCTH JAeMI(UPOBaTh BIMSIHUE HEOIAroNPHUATHON HKOJOTMYECKOW OOCTaHOBKH, B
0COOEHHOCTH Ha MaJIOJIETHUX JIETEH.

AHaJOrM4YHYI0 KOHCTPYKIIMIO MOKHO YCTAaHOBUTH M Ha BEJIOCHUIIEA, YTO WIIHOCTPUPYET PUCYHOK
3. JlaHHas cucTeMa Tak)Ke MpPEJCTaBIseT COOOM OOJerdeHHbI BapHaHT NMPOTUBOrasza, MOTOp U
HAcoC KOTOPOTO KPEMSTCs Ha paMe.
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1 — ceruaras Byanb, 2 — IpIXaTenbHas TPyOKa, 3 — y3en puibrpanuu
Ha OCHOBE BEHTUJISITOPHOI'O Hacoca

Pucynok 3—Cxema ucnosib30BaHus Je3WH(EKIIMOHHOM/ OYHCTHON CUCTEMBI
MPEIIOKEHHOTO THIIA BEJIOCUTICIUCTAMHU

W naxonern, camoe riapHoe. OTTaJIKMBAsCh OT TEX CUCTEM, O KOTOPBIX IIJIa PeYb BBIIIE, MOXKHO
MIPEMIOKUTh CUCTEMY HHIAMBUAYAIbHOM 3alIUThI, KOTOpas SBISAETCA BeECbMa AaKTyaJIbHOW JUIS
KHUTEJeW Halel cTpanbl. A uMeHHo, PecrryOnuka Ka3zaxcraH CTONKHYNACh ¢ KECTKUM AehuuuToMm
MEIMIMHCKUX Macok. Bripouem, 310 oTHOCUTCS He TObKO K Kazaxcrany. B CMMU npomenskHyu
HOBOCTHU O TOM, 4TO B cTpaHax EC BO3roparoTcs cepbe3HbIE CKaHAaJIbl, CBA3aHHBIE C TEM, YTO OJHH
CTpaHbl OJOKMPYIOT IIOCTaBKM MEAMLMHCKUX Macok B japyrue. CrenoBarenbHO, HYXHO
NPEMIOKUTh HMHOE TEXHUYECKOE pELICHUE, albTCPHATUBHBIM BapUAHT, KOTOPBIA IO3BOJIUT
SKOHOMUTB Pacxoj MaTepHalla Ha CO3JaHuEe MEJUIIMHCKUX MACOK.

OTtTankuBasCh OT TEXHMYECKOTO pEIICHHs, PAaCCMOTPEHHOrO BBIIIE Ha MpHUMEpEe JETCKOM
KOJISICKH, MOXKHO MPEAJIOKUTH CIETYIOMMNNA «00JerueHHbI BapUuaHT MPOTHUBOra3ay. DTO — aMcKasl
HIJISINA C ByaJibio, 00JIIaf0IIeH MOBBIIICHHBIM a3POMHAMHYECKAM COTPOTHBIICHUEM (PUCYHOK 4).

a 3]

‘4 ‘;‘(
.

\

1 — ronoBHo# y60p, 2 — ByaJib (peryyistop BO3yLIHOTO OTOKA); 3 — MUKPOMOTOD,
4 — coeguHUTENBHAS TPYOKa; 5 — BEHTUIISITOPHBIA MUKPOHACOC, 6 — aKKYMYJISATOD,
7 — ne3uH(EeKTOp Ha OCHOBE Ta30BOT0O pa3psaa

Pucynok 4— BaemrHuit Bua nesuHdekropa (a) u ero cxema (0)
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Ilon Byasnb, KOTOpass KpemuTCs Ha AAMCKYyl0 (M HE TOJIBKO) HUIANY HAarHeTaeTcs BO3IYX.
BenTtmistopHast cuctema, B COOTBETCTBHH € NPEAJIOKEHHON CXEMOH, paboTaeT OT aKKyMyJsTopa,
3aKpeIIsieMOro, HapUMep, Ha PyKe, Kak U caM OJIOK Ae3UH(EKIINH.

YMeCTHO OTMETHTb, YTO MOJOOHOTO poJia KOHCTPYKIIMH AOCTATOYHO HIMPOKO HMCIIONIB3YIOTCA, B
TOM 4YHUCJI€, U B MEAMIMHCKON MpakTuke. COTPYIHUKH MEAMIMHCKUX YUPEXKICHUM HCIOJIb3YIOT
KOCTIOMbBI, TOACOCAMHEHHbIE K MUIaHraM, 4Yepe3 KOTOpble HaroHseTcs Ae3MH(PHUIMPOBAHHBIN
BO3ayX. [IpyHIIMNIManbHOE OTIMYME MPEIaraéMoro MoJXo/1a OT BCEX ITUX CUCTEM COCTOUT B TOM,
YTO OHA OpUEHTHUpPYETCs Ha KoHuennuio [T-Moabl, KOTOpas paccmaTpuBaiach, B TOM uucie, B [11].
WNHuaye roBopsi, MajOBEpPOSITHO, YTO JaMbl OyqyT HOCHUTH 3allUTHBIE KOCTIOMBI TaKOIO THIIA,
KOTOpBIE ceHYac HCIONb3YIOTCS B MEIMLMHCKUX YyupexaeHusx. Ham noaxon pemaer 31y
npobremMy KoMIuieKcHO. C OJIHOW CTOPOHBI, 3/1eCh BO3HHMKAET BO3MOXKHOCTH JJISI CO3IaHUS
LIMPOKOT0 CHEKTpa JU3alHEPCKUX PEIICHUH, OTKPBIBAETCS MPOCTOP ISl AEATEIbHOCTU MOJHBIX
JIOMOB, B TOM YHCIE, U 33apOXKIAOIMMXCA KazaxcTaHCKUX. C JApyrod CTOPOHBI, BO3HUKAET
BO3MOXXHOCTh 00€CIEeYUTh HYXKHYIO CTeneHb Oe3zomacHocTH. [lomuepkHeMm, 4TO TakoW MOAXO.
LIEHEH elle M TeM, 4YTO B JAaHHOM Clly4ae Jierkas HpoMbIIUIEHHOCTh Ka3zaxcrana mnosydaer
JIOTIOTHUTENBHBIA UMITYIbC. OUeBUIHO, YTO OYEHb HECKOPO MOJHBIC M3JIENHS TaKOro TUMa OyayT
MIOCTYIATh U3 TAKUX CTpaH Kak Mrtanus, HO BMecTe ¢ TeM, B HUX BOZHUKHET BIIOJIHE OIpPE/CICHHAs
norpeOHoCcTh. OTeuecTBEHHAs JIETKasi MPOMBIIUICHHOCTh BIOJHE MOXKET BOCIIOJIB30BATHCS ATHM
0OCTOSITETLCTBOM, OCOOCHHO €CIIM TOCYJapCTBO OKAKET Cyry0o MH()OPMAIMOHHYIO TOICPKKY
TUM HauuMHaHUAM 4Yepe3 pekiaamy B CMMU, Ha teneBuzaeHuu u T.4. brnarogaps 3tomy uMIyibc
OJIHOBPEMEHHO I0JIY4aeT U JIErKasi IPOMBILIUIEHHOCTb, U BCE T€ MPEANPUITHS MAJIOT0 U CPETHETO
Ou3Heca, KOTOPbIe OPUEHTUPYIOTCS HAa PAIMOdIEKTPOHUKY, MOCKOIBKY JUIsl CO3JJaHMs TaKOro poja
cucteM TpeOyeTcsi, B TOM 4YHCIe, pa3padoTka U COBEPUICHCTBOBAHUE PAJAMOIIEKTPOHHBIX CXEM,
00eCreunBaIIUX OYUCTKY. TeM cambIM, 3/eCh (DAaKTUYECKU OCYIIECTBISIETCS KaluTaTu3allus
camoro kpusuca. Co3laHHe HOBBIX CHUCTEM 3alllUThl MPUAAET UMIYJIbC Pa3BUTUSA JJII MHOI'MX
oTpacieit s3xoHoMukn Ka3zaxcrana.

Cyl1ecTBeHHO, YTO KOHCTPYKIMM TaKOro THMa Ae-PakTo MMEIOT JABOWHOE Ha3HAYEHHUE: OHU
MOTYT HCIIOJIB30BAaThCsl U JUISl JIE3MH(MEKIUU BO3AYyXa, W JJIS 3alIUThl OT HEOIaronpusTHHIX
(haKkTOpOB OKpY:KAOIIEH CPebl, YTO BEChbMA aKTyaJIbHO JUIsl TAKMX TOPOJOB KaK AJIMaThI.

JanHplii  (pakT CyIIECTBEHHO YMNPOLIAeT TECTHPOBAHHWE CHCTEM NPEAJIOKEHHOIO THIA.
JIeWCTBUTENBHO BUPYCHI MPEACTABISIIOT COOON CpaBHMUTENBHO KpyIHbIE 0Opa3zoBaHus. OHU, ecliu
TOBOPUTh C (PU3UKO-XUMHUECKOW TOYKM 3PEHUs, MPEICTaBIAIOT COOOH HMHTEPIOJIUMEpPHBIE
KOMIUIEKChI, 00pa3oBaHHbIe MH(POPMAITMOHHBIMH OHoJorndeckumu Makpomosekyiamu (PHK wmun
JIHK) n OenkoBbIiMH MoJieKynaMu. Takoro poaa KOMIUIEKCHI C (PU3HUKO-XUMUYECKOW TOUKU 3pEHUS
OTHOCSITCSL K Kjaccy TUApO(QUIbHBIX, MO3TOMY OHHM pacHpOCTpPaHSIOTCS dYepe3 00pazoBaHUE
KOMITO3UTHBIX YacTHIl, B YACTHOCTH C MHUKPOKAIUIIMHU BOJAbl. C MEIUIIMHCKOW TOYKU 3PEHUS 3TO
TPaKTyeTCs KaK BO3AYIIHO-KamelbHbIN MYTh PaclpOCTPAHEHHUS.

[Ipumem BO BHUMaHME, YTO MPEJIOKEHHAs CHCTEMa MPHU3BaHa 3alUTHTh YEJIOBEKa OT JHOOBIX
CTOPOHHHUX BO3ACHCTBUI 3a CUET CO3/IaHUS BO3LYILIHOIO NMOTOKA. [IpuMem Takxke BO BHUMAaHHUE, YTO
JAHHBIM BO3IYIIHBII MOTOK caM MO ce0e MOXET ObITh HJIM TOJBKO JIe3WH(HUIMPOBAHHBIM, WIH
TOJIKO OYMIIEHHBIM JIOMOJHHUTEIBHO, OJAHAKO B JIIOOOM Cllydyae OH CO3[aeT MpPENsATCTBHE IS
MOCTYIUICHUsI CTOPOHHMX YacTUIl M3 OKpYXkaromeil cpensl. Jpyrumu cioBamu, Je-(akTo HYXKHO
HCCIIEIOBATh TOJIBKO a3pOIMHAMUYECKHE XapaKTePUCTUKU 3alIUThI 10 OTHOIICHUIO, B TOM YHCIIE, U
K Ta3oBoi (aze. lMHaue roBops, ecnu JaHHasg cucTeMa OOECIEUUT 3aLUTY OT JOOBIX MPUMECEH,
COJIep KaIlMXCsl B BO3/yX€, B TOM YHCII€ U OT BBIXJIOITHBIX T'a30B aBTOMOOMJIEH, TO OHA 3aBEIOMO
OyJeT MPUTOTHOM U VIS 3aIUTHI OT BO3OyauTenel nHGEKIMOHHBIX 3a0oaeBanuii. CenoBaTensHoO,

58



M3BECTUA HAYYHO-TEXHUYECKOT'O OBIIECTBA «KAXAK», 2020, CIIELTMAJILHBIN BBITTYCK

€e MOXXHO OTpalaThiBaTh 0€3 HCIIOIB30BAHHS COOTBETCTBYIOIIUX MEIUIIMHCKUX PETIIAMEHTOB.
JlocTaTouHO MpOBECTH OTPAOOTKY HA 3aIIUTY OT MPUMECEH B ra30Boi dase.

MeHHO 3TO 0OCTOATENHCTBO W MOAYEPKUBACT HCIIBITATEIIbHAS YCTAaHOBKA, MpearaeMas s
HCCIIE0BAHUS CUCTEM MPEIJIOKEHHOTO TUIA (PUCYHOK 5).
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PucyHnok 5— cxema ucnbITaTeIbHOM YCTaHOBKH

dakTUyecKH, JaHHasl YCTAaHOBKA Ipe/lHa3HaueHa JJIs TeCTUPOBAaHUS TOrO MaTepuana, KOTopoe
CO3JIaeT HEOOXOIUMMOE a’3pOoJMHAMUYECKOE CONpOTUBJIEHHE. B cooTBeTcTBUM € mpeasaraeMoin
METOAMKON 3alUTa OT NMPOHUKHOBEHMS JIIOOBIX CTOPOHHUX YAacTULl BHYTPb OXpPaHSAEMOH Cpelbl
obecrieynBaeTcsi 3a CYET BO3JIYLIHBIX IIOTOKOB, KOTOpBIE BBITEKAIOT W3 JAaHHOrO o0beMa.
HpCHXTCTBI/IeM JJIs1 TPOHHUKHOBCHHUA YaCTUI] CIYKaT UMCHHO OHH. Heckxonbsko yipomasa, MOXHO
CKa3aTh, YTO OHU OTOPACHIBAIOT JFOOBIE YACTUIIBI B OKPYIKAIOIIYIO CPEIy Ha3al.

CooTBETCTBEHHO, CXxeMma BKIO4aeT B ce0a pabouyro kamepy (1), koTopass HMHUTUPYET
3amuiaeMeiii 00bem. Kamepa (1) meperopoxena ceTkoil (CIUIONMIHON WM CETMEHTUPOBAHHON),
UMUTHUpYIOLIEH 3amuTHOoe mokpbiTHEe. [lomuepkuBaem, 4TO peub uUAET (AKTUYECKH O
PEeryJIupoBaHUM adpPOAMHAMUYECKOTO COMPOTUBIIECHUS, O CO3/JaHUM YCIOBHUH, TPH KOTOPBIX
INPOAYKTHl JbIXaHHUA OyJIyT BBIBOAUTHCS M3 3alIMIIAEMOro o0beMa 3a cueT OOMEeHa MeXay
CHUCTEMOW U OKPYKAIOLIEH CPEION.

Tak, KOJICKY C TakMM K€ YCIEXOM MOKHO 3aKpBITh M HOJHMATHIIEHOM, OJHAKO TaM OyJneT
HaKaIlJUBaThCs YIJIEKUCIBIA a3, KOTOPbIM 00pa3zyeTcsl MpH JIbIXaHUM — BCE 3aBUCHUT OT peXHUMa
BEHTHJISIIIUH M XapaKTepa MOTOKOB ra30B, KOTOPBIE Pa3BUBAIOTCS MO 1ojoroM. HyxHo momo0parts
TOT PEXUM, MPU KOTOPOM MPOAYKTHI, 00pa3yromIuecss nmpu merabonausme, OyayT BBHIBOAUTHCS B
OKpY’KaloIlyI0 Cpeay.

Pazymeercsi, MO)KHO YCTaHOBUTHb HEKHE JONOJHUTENbHBIE KiamaHbl. OJHAKO 3TO MPHUBENET K
CYIIECTBEHHOMY YCIOKHEHHIO KOHCTPYKIMU. K ToMy ke cOou paboThl CUCTEMBI MOT'YT IIPUBECTH K
HEeXeJaTeNbHbIM nociencTBusAM. Hy)XHO caienaTh Tak, 4To ecii paccMaTpuBaeMasi CUCTEMa BBIHIET
U3 CTPOsi, TO TOTJA JIbIXaHHe OYAET OCYILECTBIIATHCS BPEMEHHO B OOBIYHOM PEXHUME 4Yepe3 TKaHb
WIH CETKY, 00JIa/Ial0NIyI0 CPAaBHUTEILHO HU3KUM a3POJMHAMUYIECKAM COMTPOTHBIICHUEM.

Cxema Takke COAEpPXKHUT KaHall MojBoJa Bo3ayxa (3), KaHaln oTBoja Bo3ayxa (4), KOTOpHIH
UMHUTHPYET TIPOIIECC BBIIBIXAaHWS BO3AyXa W3 pPacCMaTpHBaeMoOro o0beMa, KaHal ToJauu
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YTIEKUCIoro ra3a (5), KOTOpblii UMUTHPYET OOpATHBINA MPOIIECC BhIIBIXaHUS YEIOBEKOM MPOTYKTOB
MeTabonusma.

B coctaB cxembl BXOIUT HU3MEPUTEIBHBIN Yy3en (6), TpeaHa3HAYCHHBIH I H3MEpPEHUs
KOHIIEHTPAIIMU YTIEKUCIOTH B HCCIEAYEeMOM OOBEME B PEXKHME PEAbHOTO BPEMCHH, a TaKkKe
WCTOYHHK YaCTHUI] WM MHUKPOKAIle)b, MMUTUPYIOIIUX MPUMECH, COJCPKAIMIUXCS B OKPYKAIOIIEM
Boznyxe (7).

KoHCcTpykiuss JaHHOW CHCTEMBI MOXET OBITh pPa3JInYHON; €ClIM €€ OpPUEHTHPOBaTh Ha
MaKCUMAaJIbHYIO TIPOCTOTY KOHCTPYKIIMU, TO MOXHO HCIOJIh30BATh PACIBUICHUE PACTBOPA COJSTHON
WU JTUMOHHOU KHUCJIOTHI. DTO TMO3BOJISIET PEaM30BaTh perucTpupyromue y3isl (8, 9), KoTopbie
MpeIHA3HAYEHBI IS U3MEPEHHS KOHIICHTPAIIUHU 3arPs3HSIONICH KOMIIOHEHTBI, HA OCHOBE OOBIYHBIX
pH-meTtpoB. T.e. 3amaua CBOOUTCS K PETHCTPAIIUU KHUCIOTHOCTH CpeIbl B COOTBETCTBYIOIIUX
TOJIOBKAaX, U3MEHSIOIIEHCS 3a CUeT 3aXBaTa MMM PACTbUISIEMON KUCIOTHI.

[lepeiineMm k BOmpocy O KOHCTPYKIUH Je3uH(peKkTopoB. B Hacrosimiee BpeMs CyIIeCTBYET
JOCTaTOYHO OOJIBIIOE KOJIMYECTBO M300PETCHHI, KOTOPBIC MIPEIHA3HAYCHBI sl 00e33apaKMBaHUS
BO3/lyXa C UcHolib30BaHueM Y@ u3iyueHusi, KOPOHHOTO pas3psijia u T.n. Bce 3Tu cucteMbl MOTYT
ObITh cIelaHbl MajorabapuTHBIMH M  pEaM30BaHbl Ha OCHOBE HE OYCHb CJIOXHBIX
PaMO3JICKTPOHHBIX CXEM, TUTAEMBIX OT aKKyMYJIATOPA.

OO0muM a1 BCEX CHCTEM, TEPEUYHMCICHHBIX BBIIIC, SBISCTCS TOT (DAKT, YTO OHU MOTYT
obecrieunBaTh JE3MH(EKIUIO BO3ayxa 0€3 CO3JaHMs JOMOJHUTEIBHOTO a’pOJHMHAMUYECKOTO
CONPOTHBIICHUSI B paboueM KaHaie. HarimsgHo 3TO TOKAa3bIBAIOT PUCYHKH 6 W 7, KOTOpBIE
MOYEPKUBAIOT, YTO (AKTUYECKH PEYb HJIET O TOM, YTO TIOTOK BO3AyXa IIOJBEPraeTcs
yIbTpaduoIeTOBOMY OOIYyUYEHUI0 BHYTPH JIOKAIBHOTO 00beMa. JTO, B YACTHOCTH, IO3BOJISIET
00ECIeYnTh BBICOKYI0 WHTCHCHUBHOCThH JC3MH(DHUIUPYIOMIETO HM3JIy4eHHs 3a CYET HCIOJIb30BaHUS
HECKOJIbKUX CBETOAHMOJOB M JOMOJHHUTEIbHO (oKycupyronmx cucteM. Kpome TOro, BaXHO
OTMETUTH, YTO HKCIOJNBb30BAHUE YIbTPa(UONETOBBIX OOJIydaTeneil MO3BOJSET CHeNaTh CHCTEMY
MaKCHMaJbHO MHHHATIOPHBIMH. DTO BeChbMa CYIIIECTBEHHO C TOYKHU 3peHus KoHmenuuu IT-Momb1, 0
KOTOpPO¥ TOBOPWIIOCH BbIMIE. Jle3nH(UIIUPYIONUE 3JIEMEHTBI IS TOTO, YTOOBI PEeali30BaTh T
WHCTPYMEHTBI TIOJICPKKHA MaJIOTO M CPeIHEero Om3Heca, 0COOCHHO JIETKOW MPOMBIIIJICHHOCTH, O
KOTOPBIX TOBOPHIJIOCH BBIIIE, JIOJDKHBI OBITh BEChbMa MHUHHUATIOPHBIMU. VX JOHKHO OBITH JIETKO H
yno0HO 3akamMy(hIUpoBaTh B AETANAX, CKaXKEM JIaMCKOTO TyaJeTa.

3 MNoTok
obeszapaxeH-
[ HOro Bo3ayxa
1 -/ ™

MoTok He
obe3sapameH- ‘
HOro BO3Ayxa

1 )

1 — y3en ¢unpTpanun/ode33apaxuBanus, 2 — HACOC, 3 — aKKyMYJIATOp, 4 — AbIXaTesbHas TpyOKa

Pucynok 6 —ITpunuun paboTs! 1e3uHUIUPYIONIEH CHCTEMbI
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MNoTok He MoTok
obessaparmeH- obessaparkeH-
HOro BO3gyXa ‘ * & HOro Bo3gyxa

. 7 s

s
4 — N

l" ( .‘\
/[
3/

1 - Y®-cBeroanon, 2 — paauaTop oXJIaKAEHUS, 3 — MUKPOOPTaHU3MbI

Pucynok 7-Cxema o0e33apakuBaHus MocpeacTBOM Y O-u31ydeHus

Pucynok 8 momuepkuBaeT, 4To Takas 3a/iada BIOJHE MOXET ObITh perieHa. [ledarnas mnara,
o0ecrnieunBaroIas co3laHue Ae3UH(DUIUPYIONIEH CUCTEMBI, NEHCTBUTEIBHO MOXKET OBITh CIellaHa
BeCbMa MUHUATIOPHOM, UTO UJLUTIOCTPUPYET PUCYHOK 9.
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U2 :

PBOACP PCOADCO fid |

PB1/OC 1A PCHADC! fit |

PB2/SS/0C1B PC2ADC2 it D1 |

PBAMOSIOC2 PCVADCS frtie |

PBAMISO PCA/ADCA/SOA f—tie w |

PBA/SCK PCSIADCA/SCL fi |

PBATOSC1/XTAL PCBIRESET it ;
PB7/TOSC2/XTALZ

PDORXD it Q4 |

PDUTXD 3L IRFZ44N|

PD2/INTO + |

ADCE POYINTY e I

ADC7 PDAITOXCK it |

POSTY ftn |

AREF PDE/AING i |

AVCC POT/AINY el I

ATMEGAS :

|

bnok ynpasnenus(I11IFIM) MOSFET KIIIOUH

PucyHok 8— paguosnekTpoHHas cxema Y @-uzmydarens

PannosnexTpoHHas cxema o30Haropa Ha ocHOBe Y d-H3imydaTessi COCTOMT M3 JIBYX OCHOBHBIX
yactei: 010k ynpasienust MM u xiroun Ha OCHOBE TPaH3UCTOPOB /ISl YIPABIEHUSI MOIIIHOCTHIO
m3nydenus. Cxema coOpaHa Ha Oa3e MukpokoHTpoiiepa ATMEGAS. MukpokoHTposuiep
renepupyet LLIMM-curnan u takum obpazom ynpasnser MOSFET-tpan3ucropamu. 3a cuet Toro,
YTO MCIOJIb3YeTCS MHUKPOKOHTPOJUIEP, MOXKHO YCTAaHOBHTH O30HALIMIO IO TaiiMepy, a TaKxke
HACTPOUTH AUCTAHIIMOHHOE YIPaBJICHUE MPU HEOOXOIUMOCTH. B KauecTBe HCTOUHMKA U3ITy4EHUs B
JAHHOM CXeMe HCMOJb3YeTCsl CBETOJMOJ, reHepupymoomuil Y@ wnsznyyenue. Cxema mnorpebser
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opueHTHpoBouHO 10-15 BT, uT0 3amaercss MOUIHOCTHIO cBeToanoaa (=6 BT) u BeHTmiATOpa (=5
BT), oTBeyaromiero 3a oxJiaxxJaeHue u3ydaress.

72 MM
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= -
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- =
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= ==
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WW g9
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Pucynok 9 — BapuaHT paano31eKTpoHHOro 6110Ka ynpasieHust Y @-usmyyatens

Eme ogauM BechMa y100HBIM CPEICTBOM JIe3MH(EKINN BO3/1yXa, KOTOPBIN TaKkke 00ecriednBaeT
HU3KOE a’pOJIMHAMUYECKOE COIMPOTUBIECHUE B paboueM KaHaie, SIBISIETCS KOPOHAPHBIN paspsi.
JlaHHBIN pa3psl, B OTIWYHE OT MHOTUX JPYTUX THUIIOB pa3psiia, MOXKET ObITh CO3JaH MpHU
aTMoc(epHOM JIaBI€HHMM 3a CYeT TMOJa4d BBICOKOTO HAMpPsDKEHUS M HCIOJIb30BaHUS
cienn(UYeckoll TeoMeTpuH 3JIeKTpoaoB. CXeMbl, KOTOpble O00€ClNedyMBalOT HCIOJIb30BaHHUE
KOPOHApHOTO pa3psa, TOKE MOTYT OBITh CIeNaHbl JOCTATOYHO MHHHUATIOpHBIMU. Ha pucynke 10
Ipe/CTaBieHa NpUHLMIMAIbHAS —JJEKTpUYecKas cxemMa M Ha pucyHke 11 mokasaHa

1

2/

COOTBCTCTBYIOIIAsA n€4yaTHas 1uiarta.

MoTok
obessapameH-
HOro BO34yXa

MoToK He
obessapaeH-
HOro Bo3ayxa

)P
2 +

1 — aHonx, 2 — KOpoHAPHBIHA pa3psa, 3 — MUKPOOPraHU3MbI, 4 — KaTo

@l

Pucynok 10 — cxema 00e33apaKMBaHUs MOCPECTBOM KOPOHAPHOTO pa3psia

Haubonee rabapuTHBIM 3JI€MEHTOM TaKOW CXEMBbI SIBJISIETCS] caM MOBBIIIAIOLINI TpaHchopMaTop.
OpnHako, MpU MCMHOJIB30BAaHUU TPAHCPOPMATOPOB CYIIECTBYIOIIETO THUIA, TAKOI'O pOJA CXEMBbI
Nne3uH(EeKINHU TaKKe BIOJHE MOTYT HallTM mHpuMeHeHue (0COOEHHO MpH JOCTAaTOYHO CIKaThIX
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CpOKax BHEJIpEHUsl B MPOU3BOJACTBO). B wacTHOCTH, peub UIET O CO3JaHUU CTAIMOHAPHBIX CUCTEM
o0e33apaXuBaHUsl JJs TaKuX pPAOOTHUKOB, BXOSIIMX B TPYNNy TMOBBIIICHHOTO PHCKA, Kak
OTIePAITMOHUCTHI 0AaHKOB, KACCHPOB CYNIEPMAPKETOB U T.]I.

B sTOoM ciydae ne3mHQUIMpYIOMAas CUCTEMa MOXKET OBITh YCTaHOBJIEHA HEMOCPEICTBEHHO
BOJIM3U KAaccOBOrO ammapara, a IOABOJ OCYIIECTBISETCS TMpPU IOMOLIM THOKOH TpYyOKH.
[ToguepkuBaeM, 4TO B JaHHOM Clly4ae BCE paBHO MOYKHO IMOJb30BaThCs KoHuenuuen IT-moapt [11],
TaK KaK CpE/ICTBa 3alIUThl MOTYT OBITh COBMEILEHBI C PAa3IMYHOIO POJAA PEKIAMHBIMHU aKIIUSIMH.
Hanpumep, Ha royioBHBIX yOOpax KacCUPOB MOTYT OBITh Pa3MEIIeHbl COOTBETCTBYIOIIUE CIOTaHbl U
T.A. DT0 0OCTOSITENLCTBO TAKXKE SIBIIICTCS BEChMa CYIIECTBEHHBIM C TOYKH WHTEpeca Ou3Heca,
MOCKOJIBKY OH B JIIOOOM Clydyae HECET ONpe/IeJICHHbIE pacxojbl Ha MPOMO-aKLIHUM, a 3/1€Ch ITH
pacxoabl MOTYT OBITh COBMEIICHBI C PacX0/iaMy Ha 00ECIIEYCHHE 3aIIUThI COTPYIHUKOB, YTO TAKKe
HEMAJIOBAKHO B YCJIOBHUSAX 0KMIAAEMOM PELECCHI B SIKOHOMUKE.

PN

Q3 TRAN-2P2S
TIP122

vce

DC

cv

GND

TH

OMHTTEPHBIH
MIOBTOPHTE!Ib

3a7arolTHH reHepaTop CH10BOH 010K

Pucynok 11 —PaaunosnekTpoHHas cxema HOHHU3aTopa BO3IyXa

PaccmaTtprBaeMas paguodIeKTPOHHAs CXEMa MOHM3AaTOPa BO3JYyXa COCTOUT M3 TPEX OCHOBHBIX
YacTeil: reHepaTopa WMIYJIbCHOTO CHUTHajla, SMUTTEPHOIO TOBTOPHUTEISI M CHIIOBOrO OJioKa
(pucynok 11). IIMM-curuan ot reHeparopa yCHJIMBAeTCs MO TOKY Ha KacKajae C SMHUTTEPHBIM
noBtoputenieM. Jlanee yCUICHHBIN CUTHAN MepeaeTcss Ha MEePBUYHYI0 OOMOTKY TpaHchopMmaTopa.
Kak BHIHO M3 cXeMbl, 3a KOMMYTaLHUIO OTBeyaeT TpaH3uctop Q3, KoTopwlii (hakTHUeCKH
Moayiupyet 3aganHbiil [IIMM-curnan, HO yxe ¢ ycuieHneM no Toky. IlocTymas Ha mepBUYHYIO
0o0MOTKY TpaHchopMaTopa, JaHHBIA CUTHANl IEpelaeTcss Ha BTOPUYHYIO OOMOTKY. Bropuunas
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oOMOTKa TpaHc(hopMaropa HarpyKeHa JJIEKTPOAOM (3TO MOXET OBITh OOBIYHAs WIrOJNIKa), Ha
KOTOPO# 1 (hOpMUPYETCSI KOPOHHBIN Pa3psi.

I'enepatop peanu3oBan Ha Oa3e mHTErpambHON Mukpocxembl NES5SS55. Perymuposanue M-
CUTHaJIa OCYILLIECTBIISETCS IIPU IOMOILHU IIOJICTPOEeYHOro KoHaeHcaropa Cl.

HeoOxonumo Takke MOI4epKHYTh, YTO MCIOJIb30BaHWE MOHMU3ATOPOB BO3yXa, OCHOBAHHBIX Ha
KOPOHHOM pa3psijie, MOXKET ObITh OCYILIECTBICHO B KOMOMHAIIMHU € YIbTPa(HOIETOBBIM 00JIydeHUEM
(pucynok 12). Takas xkomOuHaLus OINpaBJaHa, B TOM 4YHCIE, U C TOYKH 3PEHHS COOOpaKEHHIA,
KOTOpBIE HEMOCPEJCTBEHHO BBITEKAIOT W3 (U3MKHU IJIa3Mbl. A HMMEHHO HampsbKeHUEe Mpoodos
BO3JyXa MOXET OBITh CHIKEHO, €CIM B HEM O00pa3yloTcs HOHM30BAaHHBIE YACTHUIBI 3a CYET
CTOPOHHUX HCTOYHUKOB BO30YXKJIEHUS HEUTPAIbHBIX aTOMOB MOJEKYJ. TakuM HCTOYHUKOM,
OYEBHIIHO, SBISETCA YIbTPa(HOIETOBOE M3IY4YE€HUE, TIIOCKOJIBKY CYIIECTBYET HEHYJeBas
BEPOATHOCTb MOHU3ALIMK aToMa 3a cueT norjoueHus Y d-kBantoB. OJHAKO, 1aXe €ClId 3TO U He
MMeeT MeCTa, TO BCe PaBHO pabouee HANpPsHKEHHUE KOPOHAPHOTO pa3pslia MOXKET ObITh YMEHBIIEHO,
TaK KakK dHeprusi, HeooxoauMas 1Ji1 MOHU3AIH BBICOKOBO30YK/IEHHBIX aTOMOB U MOJIEKYII TOpa3zio
MEHBIIIe, HeXKellM YHEPT sl He0OXoAuMas Ui BO30YKICHHSI HEUTPAIbHBIX YaCTHII.

50 mm

WW GG

PI/ICYHOK 12 — PaI[I/IOBJ'ICKTpOHHHﬁ 010K YIIPABJIICHUA CUCTCMBI OYHUCTKHU C KOPOHHBIM pa3psaaoM

Tem cambIM, CyIIECTBYET BIIOJIHE ONPENEICHHBIM IPOCTOP I CO3JaHUSA M CaMHX
Ne3uH(EKTOpOB, M  CO3JAaHME  pA3JIMYHOrOo  poAa  Au3aiiHepckux  pemeHuil. [Tpumep
KOMOMHUPOBAaHHOTO HUCMONb30BaHUs Y ®D-nu3mydarened M KOPOHHOIO paspsiia MILUIIOCTPUPYIOT
pucynku 13-15.

[lepeuncieHHble BbIIE BO3MOXKHOCTU TOBOPAT O TOM, YTO MNPHHUUI (DYHKIMOHHUPOBAHUS
JIeTIOBBIX 00pa30BaTeIbHBIX SKOCHCTEM, O KOTOPBHIX TOBOPMIIOCH B pabotax [8,9], nelicTBUTENHHO
6onee ueM 1u100TBOpPeH. KpoMe Toro, npeanokeHHbIi B 1aHHOW paboTe MOJXO0J 3aCTaBIIsAeT MO-
HOBOMY B3TJISIHYTh Ha KOHIETIIHIO KPEAaTHBHOTO TOTpeOJIeHHs, paccMOTpeHHy0 B [12].MIMeHHO
OHAa, BIIOJIHE BO3MOYKHO, OOECIEUUTHh CO3/1aHHE HOBBIX pabOYMX MECT Al MaJOr0 U CPEIHEro
Ou3Heca 3a CYeT KOMMYHUKALMK ¢ HanboJjiee akTUBHBIMH OJorepaMu, BBIHYKICHHO MEHSIOIUMU
CTHJIb Y HAIIPABJIEHHOCTh CBOEH JEATENBHOCTH B YCIOBHUAX KapaHTUHA.

[IpeioskeHHBI ~ MOAXOJ  MO3BOJSET  TakkKe  O0ecrneduTh  HEOOXOJUMBI  YpOBEHb
MEXIUCIUIUIMHAPHOTO COTPYAHMYECTBA, YTO SBISETCS Oojiee 4YeM aKTyallbHOW 3ajauyeil B
CJIO’KUBIIMXCS YCIOBUAX, KOTJa YCUIIMS CHEIMAIMCTOB TOJIBKO OJHOTO Y3KOTO MPOQHIIS HE MOTYT
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o0ecneyuThb AICKBATHOI'O OTBCTAa Ha TC BLI3OBLI, KOTOPLIC CTABUT HCPCHA TroCyAapCTBaMH MHpaA

TEKYLIUH SUIEMUOJIOTUYECKUI KPU3HC.

[MoToK He Motox
obessapareH- e * N obeszapameH-
HOro Bo3ayxa il ‘ ‘ A HOro BosAayxa

Pucynok 13 —-Cxema KOMOMHUPOBAHHOTO UCTIONIb30BaHMs Y D-U3TydeHHs] U KOPOHAPHOIO pa3psiia

92,8 mm

h 4

W §'9t

Pucynok 14 — PagnosnekTpoHHBIN 070K yrpaBiieHUus: KOMOMHUPOBAHHONW CUCTEMBbI OUMCTKH

1 — BEHTUJUIATOPHBIN HACOC; 2 — BBIXOJ] OYHMILIEHHOTO BO3/1yXa; 3 — 3JIEKTPOHHAS I1J1aTa;

4 — BBICOKOYACTOTHBIN TOBBIIIAOIIMNA TPAHCPOPMATOP; 5 — AIMEKTPO]] KOPOHHOTO pas3psija;
6 — Y®-uznyyatenu; 7 — TOUKa BCaChIBAHUS BO3]TyXa; 8 — KOPITYC

Pucynoxk 15 — BapuaHT cxeMBbl pacIionioKeHus dJIEMEHTOB
BHYTPH OJTHOTO MaJorabapuTHOTO KOpIyca
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B 3akioueHue OTMETHM, YTO IO CaMbIM CKPOMHBIM IOACYETaM, Ka3aXCTaHLbl YK€ HUCTPATHIN
Ha MEIMIMHCKHME MAaCKM HECKOJIbKO MUJUIMApAOB TeHre. Mmeercs B BUIYy Ta CyMMa, KOTOPYIO
3aIUIaTWIM TpaKJaHe Halled cTpaHbl 3a 3TOT ToBap. CerojHs mpeiaraloTcsl pa3iudyHble MEpHI,
HaIleJICHHBIE Ha TO, YTOOBI JUKBUAUPOBATH ACPUIIUT MEIUIIMHCKUX MACOK, TpeiaracTcs
3aIyCTUTh COOTBETCTBYIOIINE MPOU3BOACTBA. OTHAKO BCE 3TU MEPHI HE peliaT TJIaBHbIC TPOOJIEMBI.
I'paxnane Hamel cTpaHbl OyayT, €CIM CYUTATh COBOKYITHO, HECTH OTPOMHBIC pPacXojbl Ha
MpUOOpPETEHNE TUIIOBBIX MEAUITMHCKUX MAacCOK U UX MOAU(UKAIIUHN, YTO B YCIOBUSX TOTO JaBICHUS
Ha SKOHOMUKY, KOTOPBIN OKa3al TEKYIIUHA KPU3HUC HE SBIIACTCS JOMYCTUMBIM.

CrnenoBaTeibHO, HYXHO TMPEUIOKUTh HEKHWE aJIbTEpHATHBHBIC IMYTH, KOTOphle HE OyayT
TpeOOBaTh TaKOro pacxofa MaTepuanoB, W He OyayT 3acTaBisITh HANIMX TPAXKIAH HECTH
JIOTIOJTHUTENbHBIE TpaThl. IMEHHO 3Ta mpobiieMa M MOXET OBITh pelieHa3a CUeT MpeIaraeMoro
moaxoja, MpuieM moltamnHo. Ha rnepBom srtare MOXKHO 3allyCTUTh CHCTEMBI 3aIllUTHI JJIs1 HauboJiee
YSA3BUMBIX JIMI, T.€. T€X, KTO CTOHUT 3a MPWJIABKAMHU Mara3uHoOB, T€X, KTO JOCTABJISAET MPOMYKTHI,
COLIMAJbHBIX PabOTHMKOB W T.A. Ha mocnemyrommx sTamax BBIMTYCK AAHHBIX HM3ICIUNA MOXKHO
cenaTh MaccoBbIM. [Ipu 3TOM cyIiecTBEHHO, YTO MacCOBBIN BBIITYCK BCE PaBHO OYIET OKyHaThCs U
BIIOCJIEACTBUM, T.€. IOCJIE TOIrO, KAaK KPU3UC 3aKOHYMUTCS, IOCKOJBKY 3alllMTa OT BPEIHBIX
MIpUMeECei, COAEPIKALUXCSA B BO3yXe, OCTAETCA aKTyalbHOM Il MHOTHUX Ka3aXxCTaHCKUX TOPOJIOB,
IJIe CIIOKUJIAch HEOJIArONPHITHAS IKOJIOTHYECKash 00CTaHOBKA, B MIEPBYIO O4Yepeb, KOHEYHO, 3TO
OTHOCHUTCS K T. AIMaThI.
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It is shown that the main task of science in modern conditions is to ensure the stability of the economy to
any stresses, including those of an epidemiological nature. It is proved that for this, in turn, it is necessary to
purposefully reform science as a social institution. It requires a directed removal of interdisciplinary
barriers, primarily artificial ones, which requires significant improvement of methods of applied science and
applied philosophy. This is the basis for the revival of a stable systemic relationship between science as a
social institution and political elites, without which the state and society will not be able to develop adequate
mechanisms for managing science, adequate mechanisms for setting tasks for scientists. In modern
conditions, "scientific anarchy", when each research group (and even microgroup) de facto sets tasks for
itself, and then independently searches for funding, is no longer acceptable. The further development of
science as a social institution should follow the path of creating dual-use developments that can be used both
in "peacetime”and in any type of crisis. Examples of implementation of this approach are given.

Keywords: epidemiological crisis, disciplinary structure of science, economic stress tolerance, applied
science, additive printing systems, consumer society, COVID-19.

Kaszipei xe30eei eblnvlmubly Hezizeli MiHOemi IKOHOMUKAHbIY Ke3 KeleeH Kyuzenicke, OHblH [uinoe
INUOEMUONOSUATLIK — CUNAMIMAZLL  MYPAKMBLILIZLIHA — MYPAKMBLIbISLIH — KAMMAMAChl3 — emy  Oobln
maobvLiameinbl Kepcemineen. bByn ywin, 63 KeseciHOe, 2bLIbIMObL dNEYMEMMIK UHCMUMYYUs peminoe
makcammsl mypoe pegopmanay xadxcem ekendici O0anendenoi. Bipinuii xezekme nonapanvik dcacamobvl
Kedepeinepdi 6asvimmel mypoe aivln macmay maian emineoi, OYi KoIOAHOAIbL 2bLILIMMAHY MeH
Konoanbanwl hunocohust a20icmepin eneyni xncemindipyoi manan emeodi. bByn aneymemmik uHCmMumym xHcoue
cascu daumanap peminoe &blIblM apacblHOa2bl MYPaKmol Jcylieni Oaulanbicmsl Kauma JHeayeblpmy Yulin
Heei3 Oonbin mabwliadbl, OHCHIZ MeMIEKem HeH KO2AM ZbLIblMObl Oackapyoviy Oapabap memikmepiH,
eanvimoap andvinoa Mmindemmep KowOulH Oapabap memixmepin 23ipieil aimaiosl. Kasipei oicagoatioa
«EBLILIMU aHapxusy, apoip 3epmmey mobvl (dicone minmi Mukpomon ma) de-paxmo esine Mindemmep
K0510bl, COOaH KeUiH KapiacblIanoblpyobl depbec iz0ecmipyodi Jicyzeee acvlpadsl, OYOan api Koaaiivl 6016l
maodwLLIMatiovl. ONeyMemmiK UHCIUMyyus peminoe &ebliblMObl 00aH api oamwvimy «betioim yaKvlmy
JHCA20AUBIHOA 0d, COHOAU-AK Ke3 KejleeH Mmypoezi 0agdapulc MYbIHOAAH XH#ca20atioa 0d NauddlaHbLLybl
MYMKIH Kocapiivl Makcammagwvl a3ipaemenepdi scacay Hcoavimen sHcypyi muic. Mynoaii macindi icke acvlpy
MbICANOAPYL KENMIPINSeH.
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Tipex ce30ep: >nudemuonocusnbly 0a20apbiC, EbIAIMHbIY MIPMINMIK KYPbLIbLMbI, IKOHOMUKAHBIH
Kyuzenicke mypaKmuliblevl, KOAOAHOAMbl bLILIMMANY, aA0OUMuemi Oacna icyueci, MmymvlHy KO2ambl,
COVID-109.

IHoxazano, umo ocHO8HOU 3a0auell HAYKU 6 COBPEMEHHLIX YCI0GUAX CMAHOBUMCS obecneyenue
VCMOUYUBOCHU IKOHOMUKU K THOOLIM CIPECCAM, 8 MOM HYUCTe INUOEMUOTOUYECK020 Xapakmepda. J{okazano,
4mo 0151 IMO20, 8 C80I0 0Yepedsb, HeOOXOOUMO YENeHANPABIEHHOE PedOPMUPOBANUEe HAYKU KAK COYUATbHOU
uncmumyyuu. Tpebyemcs HanpagienHoe CHamMuUe MeNCOUCYUNTUHAPHLIX 0apbepos, 6 Nepsyio ouepeod,
UCKYCCMBEHHDIX, YO Mpedyem CyuecmsenHo20 CO8EPULeHCMBOBAHUSL MEMO008 NPUKIAOHO20 HAYKOBEOeHUs
U NpuKIaOHou @uirocopuu. Dmo s61emcs OCHOBOU O/ 803PONCOCHUS YCMOUYUBOU CUCTNEMHOU C853U
MedHCOY HAYKOU KAK COYUANbHOU UHCMUMYYUel U NOAUMUYeCKUMU IAUmamu, Oe3z ueco 20cy0apcmeo u
obwecmeo He cmodcem 8vlpabomams A0eKBAMHbIe MEXAHUIMbL VIPAGICHUs HAYKOU, a0eKeammuvle
MEXAHU3MbL NOCIMAHOBKU 3a0ay neped YY4eHbIMU. B cospeMeHHbIX YCIOoGUSX «HAYUHAS AHAPXUS», Ko20d
Kascoas ucciedogamenvbckas epynna (4 oasxce Mukpoepynna) Ode-pakmo cmasum 3aoadu cede camd, a
3amem OCyuecmensnenm camoCmosmenvubili NOUCK QUHAHCUPOBAHUs, 0o0aee He ABIAeMCs NPUeMAeMOll.
Hanvhetiwee pazeumue HAYKU KaK COYUANbHOU UHCMUMYYUY OOJICHO UOMU RO NYyMU CO30aHUsl pa3padomox
08OUH020 HA3HAYEHUS, KOMOPble MOZYM OblMb UCNOTb3068ANHbL KAK 8 YCIOBUIX «MUPHO20 8PEMEHUy, MAK U 8
VCA0BUSX BO3HUKHOGEHUS Kpuzuca 1iobo2o muna. [Ipusedenvlt npumepul peanuzayuu maxoeo nooxood.

Knwwuesvle  cnosa:  snudemuonocuveckuti  Kpuzuc, — OUCYUNIUHAPHAS. — CIPYKMYpA — HAYKU,
CmMpeccoycmotuyusoCms IKOHOMUKU, NPUKIAOHOE HAYKOGeOeHUe, CUCTeMbl A0OUMUBHOU neuamu, oowecmeo
nompebaenus, COVID-19.

Hacker: What about Sir Frank? He’s head of the
Treasury!

Bernard: Well I'm afraid he’s at an even greater
disadvantage in understanding economics: he’s an
economist.

Sir Antony Jay and Jonathan Lynn,

“Yes, Prime Minister”

In the spring of 2020, the world faced an extremely serious crisis related to the spread of the
COVID-19 virus infection. The nature (not to mention the consequences) of this crisis remains
largely controversial. Points of view are expressed according to which the real facts of the disease
have become an instrument of information warfare and geopolitical competition. Various
conspiracy theological versions are also voiced, including those based on the thesis of the artificial
origin of the carrier of the disease. For clarity, we quote from the Ukrainian edition of the
«Apostrophe»[37] "... the famous Czech molecular geneticist and virologist Sonia Pekova is sure
that one cannot exclude the possibility that coronavirus could be created artificially.”

However, there is no doubt that this crisis will have more than serious consequences for the
economy of almost all the states of the world. Already, the leading world economy (USA) has faced
a record increase in unemployment. In their appeals to the country's top leadership, Kazakhstani
businessmen also noted a sharp decline in business activity and a drop in profitability in many
sectors of the domestic economy.

Moreover, many leading economists and political scientists are already expressing the point of
view according to which the restructuring of the global geo-economic map, the changing nature of

supply chains and much more are expected. Comparisons are made between the situation that
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developed according to the results of the First and Second World War, and the situation that is
predicted to develop at the end of the current epidemiological crisis.

Among all the opinions expressed in the media, those that reflect the forecast of the
epidemiological situation for the medium term appear to be especially relevant. Many major
virologists say that this COVID-19 may become seasonal in nature. In addition, the view was
repeatedly voiced, according to which virus mutations will continue further.

The range of opinions here is very large, but one cannot but admit that humanity and the
economy created by it turned out to be practically not ready for such stress. Moreover, already now
the economy of many countries of the world is actually moving into a mobilization format, that is,
one that is characteristic of countries directly participating in hostilities.

However, according to many leading politicians, the countries of the world are now really at war
with an invisible enemy.

These considerations compel one to turn to the experience of the USSR, related to the country's
preparation for transition to a mobilization regime in the event of war, which was carried out on a
permanent basis in peacetime. Namely, the vast majority of Soviet enterprises manufacturing
civilian products were also oriented towards the possibility of an early transition to the production
of military products if necessary. The technological schemes of many manufactures were built in
such a way that it was possible to move from the production (for example) of pots to the
manufacture of shell casings [1], and the list of such examples can be continued for a very long
time.

In modern conditions, when economic profitability has come to the fore, all measures to transfer
enterprises to a mobilization regime have actually been minimized. As a result, the countries of the
world were not even ready for minimal stress, as demonstrated by even the most powerful US
economy, in which extreme unemployment is recorded (up to 7 million people).

This is most clearly shown by the situation with medical masks and their current deficit. Even
such a simple product for manufacturing, which, in principle, can be made at home, proved to be
impossible to produce in forced mode.

All this suggests that it is necessary to raise the question of the possibility of transferring the
economy to a mobilization regime in the event of crises such as the crisis of spring 2020. There is a
non-zero probability that the coronavirus infection will become seasonal, in addition, the
appearance of new mutations cannot be ruled out categorically, we emphasize this again.

However, the implementation of measures related to the possible transfer of production to a
mobilization regime requires, of course, significant costs. In conditions when a significant part of
the production is private, it is unlikely that their owners will agree to carry out such activities
voluntarily.

The mechanisms for paying state subsidies that were used for this purpose at the beginning of the
20th century, say, during the construction of Kaiserlichmarin, when the government of Kaiser
Germany paid shipowners additional amounts for each ton of displacement [2], is also unlikely to
be effective in modern conditions.

However, this problem can and should be solved by purely scientific means. Namely, we are
talking about the need to develop such systems that can be used to combat epidemiological stresses
(if they arise again), and for everyday use. Just such a statement of the problem (and its solution) is
demonstrated by the approach reflected in [3,4].

In the cited works, dual-purpose media screens were proposed, the image on which is created
due to the scattering of light on dispersed water or water jets. Air purification is ensured by the
absorption of impurities by dispersed water circulating in a closed circuit. This approach, among
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other things, allows to ensure the stable operation of cafes, restaurants and other catering
enterprises, even in conditions of increased epidemiological danger. The plants proposed in [3,4]
can be easily reoriented to a disinfection system only by changing the composition of the liquid
circulating in the working circuit. It is significant that such media screens also make it possible that
sanitary-hygienic events will be commercially attractive for restaurant business owners through the
use of spectacular effects, rental advertising, etc.

In this paper, it is proved that this kind of approach can be extended to other products, more
precisely, it is proved that it should be made systemic.

Moreover, in this work it is proved that Kazakhstani (and not only) science as a whole should
mainly reorient to a comprehensive solution of scientific and technical problems, and its main goal
in the near future should be to ensure the sustainability of the domestic economy to any stresses. We
emphasize that we are not talking about individual scientific areas, this is a task for science as an
integral social institution.

In other words, those considerations about the possible transition of the economy to a
mobilization regime, which were mentioned above, should primarily concern not so much the
industries themselves as the nature of scientific and technological development and the tasks that
the state and society pose before science. Before creating an economy resistant to stresses
(including epidemiological ones), it is necessary to provide an appropriate scientific and technical
base. This is precisely the first step towards ensuring the stress resistance of the economy.

Ensuring the stress tolerance of the economy is itself a scientific task, which under the current
conditions is the most urgent, and all the activities of the Kazakhstani scientific and technical
community (including those forces that are concentrated in universities) should be subordinated
precisely to this goal.

The most important role is played here, including by the social sciences. Moreover, it is entirely
possible that they should ensure adequate goal-setting, as well as sustainable interaction between
the scientific and technical community, business and the state.

We emphasize once again - there is every reason to believe that the slogan of sustainable
development (practice has clearly shown that it is de facto empty [5]) must be abandoned and the
question be raised in a significantly different way.

Modern civilization must abandon the ideology of a consumer society, the reflection of which is
the slogan of “sustainable development” and switch to a different regime, the main idea of which is
resistance to possible stresses. Obviously, the epidemiological crisis has revealed more than a
significant vulnerability of a civilization that is fully oriented towards consumption and increasing
the comfort of an individual's existence in relation to any type of stress.

It is appropriate to emphasize once again that the impact on society caused by the outbreak of
COVID-19 by its nature was associated not so much with real threats to public health as it was
purely informational in nature (it does not matter whether these effects were induced artificially or
spontaneously). Strictly speaking, anything can turn out to be a reason for such a large-scale
information impact.

In this regard, it is appropriate to emphasize that among political elites there is no unity of
opinion, even regarding the need to use strict quarantine measures. So, as of 03.03.2020, Sweden
did not even close children's institutions and schools.

According to the newspaper «Vzglyad» [38], the author of the Swedish strategy Anders Tegnell
does not deny the possibility of repeating the Italian scenario in his country. “I do not exclude that
this will end for us - regardless of what we do. I’'m not at all sure that our actions somehow affect
the rate of spread of coronavirus. But we will see. ”
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A more correctly stated thesis can be explained as follows. We are far from adhering to some
conspiracy theological versions associated with the fact that the hysteria surrounding the pandemic
announced by the World Health Organization was artificially escalated. On the contrary, in
accordance with the ideas set forth in [6-8] and monograph [9], we are talking about the collective
reaction of society to one or another stress, which often bears (and cannot but be) of a spontaneous
nature.

The state of public consciousness (and possibly the collective unconscious) is such that the
peoples of the world implicitly expected the emergence of any threat. The world has become overly
complex; the elites have lost [10] a real connection with the basic institution on which modern
civilization is based (that is, with science), and as a result, mankind has been unable to withstand
even relatively weak epidemiological challenges.

All of this humanity, apparently, felt underhanded, and it was the unconscious expectation of the
crisis that was greatly facilitated by a change in the nature of the communication environment and
perception of reality. Namely, the perception of the surrounding world by the vast majority of
people is currently de facto based on a kind of "pseudoscientific mythology." Let us explain what is
meant by this term.

The level of education of a significant number of people is quite high; in any case, it is enough
for a superficial reading of articles contained in Wikipedia and other open sources. Accordingly, a
significant part of the population is under the impression that they can make adequate judgments
regarding various global processes. Dilettantism, closely associated with the loss of a holistic
scientific worldview, in a sense, became the basis for their reactions. It seems to them that they are
able to make adequate assessments, but this is nothing more than an illusion. (If this were not so,
psychics and other “healers” would not be so popular even among people with academic degrees.)

Humanity owes much to the existence of this illusion in higher education, where in recent
decades there has been a steady decline in the quality of education [11,12]. Exaggerating somewhat,
we can say so. A person who has graduated, for example, from a technical university and has
received a bachelor or master’s diploma, sincerely considers himself a specialist (which is also
convinced by a comparison with the modern teaching staff). But, in reality, his level of knowledge
is very far from ranking himself in this category. However, pride - and the state of his professional
environment - does not allow even himself to admit it. Therefore, people continue to formally focus
on science, but it is rather a mirage. In fact, they are guided by what can be called pseudoscientific
mythology. In other words, the mass consciousness assimilates the theses, a statement in the logic
of myth, but at the same time the myth is dressed in scientific clothes.

It is in this sense that the term “pseudoscientific mythology” will be used in this work. It is
extremely difficult to combat this phenomenon, or rather, it is almost impossible due to the fact that
higher education, which gives out formal certificates of qualification to the right and left, is, among
other things, a source of increased self-esteem for many fellow citizens and this prevents the
assimilation of adequate information. It seems to many that they are really able to make judgments
on their own, while this is far from the case.

Unfortunately, trends of this kind are characteristic not only for a significant mass of ordinary
people, but also for that part of the expert community that turned out to be affiliated with the elites.
As a result of this, the arguments of many experts whose opinion is circulated by the media are not
only superficial, but are also built on the logic of myth. It follows from this that the reactions of
society to various information influences can be studied following the theses expressed by Mircea
Eliade [13].
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These reactions have nothing to do with logic, in the sense in which an individual can adhere to
it, but they can be predictable, and the corresponding mechanisms can be traced precisely through
the prism of reaction to the current epidemiological crisis. Moreover, the current situation forces us
to pay increased attention to the interpretation of such phenomena as public consciousness,
mentality, and the sociocultural code that was proposed in [6-9].

We emphasize again that the analysis of the reaction of society to any stress cannot be
considered in isolation from the generation of myths. Here, specific mechanisms work related to the
features of the global communication environment and public consciousness. By the way, an
analysis of the informational aspects of the current epidemiological crisis based on ideas dating
back to Eliade provides arguments against any conspiracy theories. The artificial generation of such
a large-scale information impact would require the highest level of philosophical reflection of
reality. Most likely, a large-scale information impact, the prerequisite for which was an outbreak of
coronavirus infection, is the result of processes that spontaneously arose in the communication
space.

As shown in [6-9], even at this stage of research it is permissible to say that social consciousness
is a kind of real informational entity that has its own non-trivial behavior and is able to subordinate
people through mechanisms that determine the existence of a sociocultural code (the most obvious
of of them is a phenomenon known as the "dictates of the environment").

The proof, if we take into account the achievements generalized in [9], can be given in a nutshell
[8]. Namely, modern neurophysiology unambiguously recognizes that human intelligence is a
special information processing system that is implemented due to the fact that the neurons that
make up the human brain exchange signals with each other.

Let us take into account [8, 9] that for the functioning of a neural network it is absolutely
unimportant what kind of nature are those signals exchanged between neurons. In this regard, it is
appropriate to emphasize that the vast majority of neural networks that are now implemented in
practice are nothing more than computer programs, although there are physical implementations of
neural networks.

Consequently, a neural network can also be constructed when its various fragments exchange
signals of a different nature. Such a network currently exists; it is nothing like any of the human
communities.

Indeed, consider two people who entered into dialogue [9]. It is customary to say that here two
individuals exchange information with each other. This, however, is nothing more than an
approximation, and very, very rude. In fact, the exchange of signals (speech, visual, whatever)
occurs between two fragments of a common neural network [9]. As soon as there is an exchange of
information between two fragments of a neural network, an enveloping neural network is inevitably
formed. Continuing this logic, it is easy to come to the conclusion that there really exists a global
communication network, and the brain of each individual is nothing more than its separate
fragment, localized in the cranial box of each individual [8, 9].

Further, in the framework of the classical theory of neural networks, it has long been proved that
their memory, more precisely, the memory analogue is distributed. Unlike classical semiconductor
devices (computers), it is impossible to allocate separate memory cells in which a certain number of
bits of information are stored. (As you know, neural networks from the point of view of information
storage should rather use a hologram [14].)

Therefore, if there is a global communication network, and this network is neural in the strictest
sense of the word, then its memory will inevitably be distributed.
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In particular, this means that along with the information that each of the individuals stores, that
is, each of us individually, there is also a very, very voluminous memory that applies either to
society as a whole or to its individual relatively independent fragments.

Moreover, some non-trivial informational entities can arise in the global neural network. There is
absolutely no mysticism here: the exchange of signals between neurons concentrated within a single
fragment of the global network (the brain of an individual) gives rise to human consciousness, the
exchange of signals in this network as a whole gives rise to such entities as public consciousness,
mentality and sociocultural code.

The behavior of the global communication network, as well as its reaction to certain stimuli, is
poorly studied at the moment.

However, the situation with coronavirus shows that public consciousness is indeed capable of
exhibiting a very definite collective response. In any case, such a hypothesis has all rights to exist.
We emphasize that these reactions do not have to be conscious at the level of individuals. The
network as a whole reacts, and it is just as difficult for an individual to imagine the appropriate
mechanisms as “for an individual ant to enter into dialogue with the ant hill as a whole”.

Public consciousness, being a very specific information object, has a very definite behavior and,
moreover, it is able to perceive and reflect on the real situation.

In this case, it is a matter of the fact that the public consciousness in some depths of the
transpersonal information space realized that, due to the excessive complexity of the relationships in
the modern world, civilization has become more than vulnerable.

In particular, this implies the thesis about the need to create a stress-resistant world order, first of
all, about the need to ensure stress resistance of the economy. The fact that the world has bristled
with borders again, that the role of nation-states is strengthening in this regard, should be
considered as a positive factor.

Such countries of Kazakhstan, which have sufficiently large natural resources and at the same
time a relatively small population, are, in principle, able to build a local stress-resistant economy,
which can serve as an example for other states of the world.

In this respect, in a certain sense, Kazakhstan occupies a unique position. He has the opportunity
to use the information resources of the whole world and effectively assimilate the incoming
information thanks to the legacy that has remained from the Soviet Union, he also has significant
natural resources, a sufficiently high intellectual potential of young people, as well as significant
intellectually-oriented labor resources.

Of course, one cannot but admit that at present a significant part of these labor and intellectual
resources are actually wasted. There are a huge number of fake jobs related to office pseudo-work,
but this is one of the possible resources. People of intellectual work can be reoriented toward
solving the tasks that time poses for the country. It is appropriate to emphasize here that the
problem of fake jobs in economic literature has been discussed for a long time [15,16] and it is
possible that it is the current epidemiological crisis that will finally allow us to understand that the
dominance of the bureaucracy and the uncontrolled multiplication of office plankton resulting from
it creates real threats for civilization.

It is important to set appropriate tasks, to convince the Kazakhstani scientific and pedagogical
community that it is on his shoulders that the main responsibility for the fate of the country falls
[17].

As noted in [17], under such conditions, the decisive word in the search for an answer should
belong to scientists. In the end, science — that is, the social institution on which our civilization is
based, was once created so that a person could withstand the cataclysms of nature. It is significant
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that we are talking about science as a whole (that is, a well-defined social institution), and not just
about virology and medicine. Of course, in the spring of 2020, virologists and doctors were at the
forefront of attack, many of them showed genuine heroism. But, their efforts alone will not be
enough, since it is necessary not only to preserve the health of citizens, but also to ensure the stable
functioning of the economy.

The epidemiological crisis has shown that science must again ensure the formation of a holistic
view of the world - in contrast to the fragmented picture that numerous scientific disciplines are
now creating.

The existence of interdisciplinary barriers (especially artificial ones, that is, arising from the
abuse of formal procedures and the prevalence of scientific bureaucracy and loyalty to
pseudoscience [11,18,19]) becomes a real threat to the well-being of mankind and this problem also
needs to be addressed in the shortest possible time.

In other words, it is actually about restructuring the disciplinary structure of science. At first
glance, this thesis may seem overly pathetic, but it reflects the real demand of the time, and this can
be proved. Namely, the disciplinary structure of science developed in the 1930s and throughout the
entire twentieth century, the corresponding trends only intensified [6]. This was largely due to the
specifics of the consumer society, which began to take shape in the 1060s.

Simplifying somewhat, we can say so - starting from the 1960s (when the scientific counter-
revolution actually took place in the world [20]), political elites did everything possible to put
science into a mode when it brings commercial returns. In the Soviet Union, this was formulated
from through the thesis - "science is a productive force.” Mirroring processes went on the other side
of the Atlantic in the opposite geopolitical camp, where science was considered exclusively as a
means to increase company profits.

In other words, regardless of the ideology of the elites, science has actually been put in a service
position. The reasons for this state of affairs were analyzed in detail in [20], where it was shown
that the prerequisite for scientific counter-revolution was the desire of the elites to prevent a
political demand from the social stratum that was formed by professional scientists, employees of
numerous design bureaus, and so on. From the height of the completion of the first quarter of the
21st century, the content of that era, which is called the “Khrushchev thaw” in Soviet literature, was
precisely the suppression of attempts by the Soviet intelligentsia to transfer the country to other
development routes, and to prevent the scientific and technical intelligentsia from taking shape in
political power.

The thesis of scientific counter-revolution in the context of this article is important because it
emphasizes and makes clear the service position of science, which it occupies in a consumer
society, which is de facto characteristic of the whole world. Obviously, the countries of the core of
the world economic system have set the tone here and continue to set it, where the service position
of science is most clearly manifested. Simplifying somewhat, almost all of the chemistry of
macromolecular compounds in France serves the interests of firms producing cosmetics, shampoos
and other products that not only serve to meet the current needs of a person, but also are a kind of
status marker. In a certain sense, we can say this - science began to work on “signs” understood by
J. Baudrillard [21]. Science serves the consumer society and that is why processes are taking place
that respond to the strengthening of interdisciplinary barriers, the development of trends in the
ritualization of scientific research, and so on.

The crisis of short innovations, which was mentioned in the monograph [22], is in fact a
reflection of the fact that in the modern world, science has taken a service position in relation to the
consumer society. She solves narrow problems, to put it simply, she improves shampoos or
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eyeshadows and has ceased to monitor the global situation. It is here that the roots of that
phenomenon, which is expressed in a sharp drop in the importance of philosophy for the
development of science, lie [6]. A person who is perfecting eye shadow does not need to know
philosophy, he needs only specialized training, he is not obliged to perceive the world as a kind of
wholeness, he has turned from a scientist into a craftsman.

Such trends have led to the fact that the world was not ready for a systemic response even to a
relatively weak challenge, which is the current epidemiological crisis. One cannot fail to see that
numerous problems of a purely medical nature, economic nature, problems associated with the
information war, problems of regional politics and much more are intertwined in a tight ball.
Accordingly, in order to analyze the consequences of the crisis, a comprehensive view of the world
IS needed. It is necessary that science regains the role of “adviser to the sovereign,” as was
mentioned, in particular, in [23, 24].

Unfortunately, the current state of science does not allow it to play this role. Until recently,
communications between science as a social institution and political elites were de facto assigned to
political scientists, macroeconomists, and part of sociologists [6]. All these disciplines have their
own subject field, (more precisely, it has been formed over the past decades) have their own (in
simplified terms) rules of the game. Therefore, it is not surprising that the scientific community was
not able to give a consolidated answer to the challenge, and moreover, it was even not able to give
adequate recommendations to governments.

The panic reaction of political elites in many countries of the world to the outbreak of COVID-
19 is explained by this. Specialists in the field of medicine and virology are not able to give
recommendations that take into account the political, economic and social consequences, and
political scientists and macroeconomists are not able to make adequate judgments as to how real the
danger of both the current mutagenic infection and possible new variations is. The current
epidemiological crisis has clearly shown that interdisciplinary barriers in science have played more
than a cruel joke with humanity. Ultimately, these are the consequences of the scientific counter-
revolution of the 1960s, for which civilization will have to pay a very high price.

The situation needs to be corrected, and first of all it concerns the elimination of interdisciplinary
barriers. It is appropriate to emphasize here that the elite of the world expert community (in
particular, the Club of Rome), by and large, foresaw the vulnerability of civilization to such
challenges. It is no coincidence that relatively recently the Club of Rome delivered a jubilee report,
which included the need to establish a new Enlightenment [25].

Thus, the answer to the current challenge lies primarily in the field of applied philosophy. She
must regain her rightful place. Philosophy should become a unifying principle and a kind of
integrator of sciences, which was discussed in [23, 26], as well as in [6]. But, in order for this step
to be taken, concrete results are also needed, demonstrating the fruitfulness of this approach.

One of them is considered in this paper, which de facto shows that the tools of applied
philosophy allow, among other things, the creation of new technical solutions that meet the criteria
that were formulated above.

However, first you still need to consider the question of what is the role of applied philosophy
for modern science, since the answer to it, in essence, is the content of the restructuring of the
disciplinary structure of science, which was mentioned above. In the current conditions, research
groups actually set themselves the task themselves, based on the experience that they possess, on
the basis of the amount of knowledge that they have, and mainly, on the basis of the system of
public relations that they have gained over time its existence.
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Simplifying somewhat, we can say so. In modern conditions, each research group tries to create
a specific product, and if you call a spade a spade — a specific product, and promotes it on the
market practically according to the same schemes by which any other company that creates an
information product does. Some of these products are in demand, some are not. Obviously, the
activity of research groups in such conditions is doomed to small-scale, i.e. to create minor
improvements to existing products. Even the scientific and technical divisions of large firms are
engaged in solving such problems due to the fact that they must provide commercial returns for
more than a short time.

Of course, there remain research groups that solve fundamental problems. As a rule, their
activities are directly financed by the state or carried out within the framework of universities,
where full-time teachers conduct scientific activities in these areas. Theoretically, research in the
field of basic sciences in the modern world continues. However, their real value has fallen almost to
zero, since due to the existence of pronounced interdisciplinary barriers, the vast majority of the
results of these studies remain unclaimed.

A typical example was given in [11], where the work devoted to the analysis of processes
occurring in stellar matter was considered. It was shown that at least in Kazakhstan, practically no
one uses the fruits of the labors of the corresponding research group. On the one hand, this state of
affairs speaks of the low communication connectivity of Russian science, and on the other hand,
serves as an excellent illustration to the thesis about the need for an adequate formulation of tasks.
In order for science to act effectively, the tasks that are set for it must be extremely specific, as was
the case in the middle of the twentieth century, that is, at a time when political elites actually set
tasks for science (the most obvious example, obviously, is the Manhattan project or its Soviet
counterpart).

Recall that thanks to an adequate statement of the problem by political elites, the agency L.P.
Beria was able to mobilize a huge multidisciplinary team to solve the problem - from experts in the
field of geological exploration to specialists in the field of fine chemical technology, which ensured
the creation of effective uranium enrichment technologies (no longer speaking directly about
physicists who provided the creation of nuclear weapons).

Thus, even a cursory analysis of the current situation shows that in the modern world there is an
acute shortage of adequate formulation of interdisciplinary tasks. Disparate research teams are not
able to develop a general view of the problem, taking into account strategic prerequisites. Political
elites also do not provide this, since communication ties have been lost, and the expert community
affiliated with them is mainly represented by experts in the field of political science,
macroeconomics, and partly sociology. Communication between political elites and representatives
of both natural science and technical specialties has de facto been lost.

The restoration of this communication connection is the first task of applied philosophy. But, we
emphasize once again, in order to solve this problem, specific examples are necessary, therefore, in
this work we also consider the general philosophical and technical aspects of ensuring the stress
tolerance of the economy.

The first conclusion, which prompts applied philosophy, and which can be attributed to any
scientific and technical activity, is as follows. Civilization for many years will be guided by the
values of a consumer society. No matter what economic cataclysms shock the world, people will
strive to maintain a familiar lifestyle. There will be a significant number of auditors, heads of
various departments and divisions at universities and those who occupy other fake jobs. All of
them, obviously, will by all means strive to maintain their position in society. It is unlikely that the
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numerous "office plankton” of the city of Almaty will want (and will be able) to work in
agriculture, on road construction and so on.

It follows that at the first stage, science should develop technologies that gradually reorient
civilization from the pseudo-values of a consumer society to those associated with the pigeons basic
in human civilization. The series of crises that await the world must inevitably lead to the
understanding that the main value for civilization is not consumption, but knowledge, but this will
not happen immediately and transformations can only take an evolutionary path.

As soon as the basis of civilization is science and without it it could neither have arisen nor
continue to exist, then we need to move on to a different scale of values. The mass consciousness
will assimilate this thought with great difficulty. Moreover, people are not known to forgive
intellectual superiority. Therefore, those who try to lead the world behind them will have to put it
mildly, not sweetly, but this does not change the essence of the matter. The scale of values should
be reformatted and this should be done gradually.

For this reason, such concepts as “the concept of IT art,” that is, concepts aimed at involving a
large number of people in creative activity [27], should most likely be in demand. It seems to be
extremely important later that the values of knowledge are now extremely difficult to instill in the
vast majority of inhabitants. They are used to developing superficial opinions, they turn to
numerologists, to psychics. A significant part of those who really could become thinking people in
the modern world belongs to the category of so-called “high-pozhory”.

You can talk about this endlessly, but the conclusion will be the same. The creative energy of
people who are potentially able to create something valuable will have to be mobilized gradually.
Hence the focus on the concept of IT art, hence the focus on those technical systems that could
simultaneously serve both the consumer society in the form in which, unfortunately, we found it,
and far-reaching goals. And that is exactly what applied philosophy poses.

We proceed to consider one of the options for the technical implementation of the proposed
concept.

In [28], a diagram of a printer designed for additive printing was proposed. The difference from
the known analogues, in particular [29,30] is that it does not contain a movable print head.

We emphasize that the most common method of printing on an inkjet 3D printer is based on the
controlled movement of the print head equipped with an extruder into which threads from fusible
material are fed. The main disadvantage of this type of printer is the periodic clogging of the
extruder head for configuring products, as well as the low printing speed of the final product.

The approach proposed in [28] allows one to significantly simplify the technology for
manufacturing 3D printers. The scheme, the proposals in this work, suggests that a composite
intended for the manufacture of three-dimensional products will be obtained directly during printing
when the ball moves from a dry mixture in a high-frequency electromagnetic field, which ensures
its melting.

This approach is not quite convenient for the widespread use of 3D printers, in particular, at
home. At the same time, from the point of view of those ideas that are reflected in [27], the use of
additive printing systems at home seems more than important because this makes it possible to
implement the concept of IT art. The means of manufacturing certain products (if they will be at the
disposal of a wide range of citizens) will significantly expand their creative capabilities, which is
proved in the cited work.

In this paper, a method of seals is proposed, which largely repeats the one described in [28],
characterized in that heating elements are not used here at all. Printing is carried out due to the fact
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that sticky balls are used - “bullets”, which include magnetically active particles. Thanks to this, it
is possible to realize printing using a magnetic deflecting system.

In a certain sense, the scheme proposed in this paper is completely analogous to that which was
implemented in televisions using cathode ray tubes. The difference is that in TVs of this type an
electron beam was bowed, and here the sequence of particles is rejected, the change in the trajectory
of which ensures the printing of a three-dimensional product.

In the proposed scheme (Figure 1), the extruder is stationary, and the distribution of the
composite material during the formation of the product is provided by a deflecting unit, which
includes electromagnetic coils that create an electromagnetic field, and a module for controlling the
change in the amplitude of the electromagnetic field in time.
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1 — composite material, 2 — molded product, 3 — dispenser, 4 — metering diaphragm, 5 — hopper,
6 — pressure generating unit, 7 — accelerating coil, 8 — deflecting block, 9 — deflecting block control
module, 10 — block system management, 11 — Bluetooth module, 12 — smartphone

Figure 1 — Schematic of an additive printing system based on an adhesive composite

The system for additive printing works as follows.

From the particles of the composite material (1), a printed product (2) is formed. Particles
themselves are formed by a dispenser (3) equipped with a metering diaphragm (4) made of an
elastic material. The dispenser (4) is a tube of non-magnetic material connected to the hopper (5),
where the composite is prepared, as well as to the pressure generating unit (6). The composite
material may be, for example, a mixture of wet gypsum with sawdust of iron, a mixture of shredded
paper, glue and sawdust of iron, etc. In the hopper (5), the initial components are mixed and, if
necessary, moistened.

Composite materials (1) located in the extruder (3,4), which consists of a dispenser (3) and a
metering diaphragm (4), leaving the dispenser (3), through a diaphragm (4) under pressure, acquire
a shape close to spherical ( come out of the dispenser in the form of small balls). Under the
influence of the magnetic field created by the coil (7), they break away from the diaphragm and
acquire a given initial flight speed. The flight path is then set by the deflecting unit (8), using
electromagnets that create an electromagnetic field acting on the composite material (1). This sets
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the point on the surface of the molded product, where hardening composite material. Molding of the
product is carried out through the sequential movement of the end point of the flight path of the
balls, defined by the control module (9) of the deflecting unit (8). The system as a whole is
controlled by a unit (10) connected via a Bluetooth module (11) to a user's smartphone (12), on
which a program is installed that provides remote control of printing.

To implement the proposed additive printing system and provide the desired end result, it is the
composition of the composite material into which ferromagnetic particles are specially introduced
that is important. The use of electromagnetic control for additive printing significantly increases the
printing speed of the final product.

Figures 2 and 3 also explain the nature of the use of the deflecting system. A possible variant of
its electronic circuit is shown in Figure 4.

1 — deflecting electromagnet x1; 2 — deflecting electromagnet y1;3 — deflecting electromagnet x2; 4
— deflecting electromagnet y2;5 — capsule; 6 — power terminals of electromagnets; 7 — mounts

Figure 2 — Scheme of the impact of the deflecting system
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1 — pneumatic cylinder; 2 — the piston; 3 — capsule; 4 — deflecting system;5 — desktop

_

Figure 3 — Particle motion pattern in a deflecting system
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Figure 4 — Schematic electronic circuit

The electronic circuit is based on the ATMEGA16 microcontroller. To the output of the
microcontroller are connected circuits responsible for the deviation of composite particles. Four
such schemes are envisaged: two schemes correspond to horizontal deviation, two schemes to
vertical deviation (meaning deviation relative to the axis of departure of composite particles). The
bias circuit consists of a push-pull emitter follower based on bipolar transistors, a transistor switch
based on a MOSFET transistor, and a bias coil with an spark protection diode. In this case, the
collector of the push-pull emitter follower and one end of the deflection coil are connected to a
constant current source.

Management deviation is as follows. The microcontroller sends a PWM signal to the input of the
deflection circuit. On a push-pull emitter repeater, this PWM signal is amplified by current. Further,
the amplified PWM signal is fed to the gate of the MOSFET transistor. When the shutter is
“opened”, a current arises on the deflection coil and an electromagnetic field is created. The spark
protection diode in this case is designed to prevent breakdown of the circuit in the event of self-
induction EMF. The level of particle deflection is set by the power of the electromagnetic field on
the deflection coil, which is achieved by controlling the duty cycle of the PWM signal.

The main advantage of this system for additive printing is the absence of the need to use one or
another type of extruder moving in space. Molding of the product is carried out using stationary
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structural parts, and layer-by-layer application of the material is controlled by an electromagnetic
control system.

An additional advantage of the proposed system is the possibility of using composite materials,
which include gypsum with inclusions of ferromagnetic particles, etc., as well as the possibility of
recycling cardboard and paper waste. This possibility is due to the fact that the composite material
used for molding the product can be made by simple means from a mixture of shredded paper /
cardboard and glue by adding ferromagnetic particles.

Consideration of this type of circuit in the context of this work is also important because it
clearly demonstrates how exactly the approach to the development of various electronic equipment
can be significantly simplified. Currently, the vast majority of electronic systems has independent
control units. However, these components can be replaced by computing devices that are available
to almost every user (specifically, we are talking about smartphones).

Accordingly, the manufacture of electronics by itself can be greatly simplified. In particular, the
electronic circuit shown in Figure 1 and Figure 4, focuses specifically on the use of a smartphone as
the main element that provides print management. As a matter of fact, printing is controlled not so
much by the electronic blocks presented on this circuit as by the program installed on the
smartphone.

This allows, firstly, to significantly reduce the cost of manufacturing this particular system, and
secondly, it shows that many tasks can be solved online precisely due to the proposed approach, that
is, due to the fact that to solve specific technical problems as much as possible fully utilized the
computing power of smartphones. This, we emphasize once again, can significantly simplify any
electronic circuits to establish their production in a short time.

A similar approach can be implemented not only for the additive printing system, but also for
conventional printers that print on flat surfaces. One of the most expensive nodes in printers of this
kind, obviously, are printheads (if we are talking about inkjet printers) or selenium drums that
provide electrification (if we talk about laser printers). The design can be greatly simplified if we
use the phenomenon of polarization of droplets and their acquisition of an electrostatic charge when
moving through a nozzle. The corresponding circuit is shown in Figure 5.

The proposed printing system contains: an ink tank which includes a component that provides
electrification due to friction (1), a distribution nozzle (2), an annular electrode (3), a pulse voltage
generating unit (4), a deflecting system made in the form of two capacitors the axes of which are
perpendicular to each other (5), the deflecting stress generation unit (6), the substrate on which the
printing material is located (7), the device control unit as a whole (8).

The proposed printing system works as follows. Ink (1) is filled with ink containing a component
that promotes the acquisition of an electrostatic charge during bursting, ink through a nozzle (2). A
constant electrostatic field is incident to the nozzle (2) and the ring electrode (3), which contributes
to the acquisition of electrostatic charge by ink droplets, which is formed during friction against the
inner surface of the nozzle (2) and is separated from it. Further, ink droplets fall into the region of
the deflecting electrostatic system (5.) Voltage is applied to its plates from the forming unit (6),
which provides a deviation in the direction of movement of the droplet in accordance with a given
program. The blocks (6) and (4) are controlled from the print control block (8), which can also be
assembled on the basis of the Bluetooth module. Drops of ink fall on the material on which printing
is located located on the substrate (7).
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Figure 5 — Scheme of a printing device using the effect of droplet electrification

The additive printing system considered above is of considerable interest for the purposes of this
work because, starting from it, it is possible to demonstrate how exactly from solving current
applications it is possible to proceed to the creation of dual-use systems. We emphasize that when it
comes to dual-use systems, it is not at all necessary to say that the same system can be used both for
peacetime purposes and for purposes arising from the emergence of a crisis (in particular
epidemiological). No less important is also the vector of scientific and technological development,
which would provide the opportunity to create rapid response systems.

Simplifying somewhat, we can say so. In order for protective systems to appear, the principles of
their operation had to be worked out first. If there are relevant developments, production can be
deployed quickly enough. Therefore, it is important to solve basic scientific and technical problems,
the results of which can be used for both purposes. From this point of view, the system considered
above is of interest. From it, we can proceed to the development of yet another modification of the
printing system, the principle of which is very closely connected with new approaches to air
disinfection, which were considered in [34].

Specifically, in this paper, we consider an example of controlling the motion of polarized
particles under the influence of inhomogeneous electromagnetic fields. The fact that
inhomogeneous electromagnetic fields can influence the motion of particles is very well known. It
was described back in the well-known monograph [31] and found widespread use in physical
chemistry of both high and low molecular weight compounds. However, it was practically not used
for gaseous media despite the fact that electrophoretic and dielectrophoretic phenomena play an
essential role, for example, in the formation of dusty plasma.

Serious enough attention was paid to this issue. In particular, Fortov V.E. Being the president of
the Russian Academy of Sciences from May 29, 2013 to March 23, 2017, he devoted a rather large
number of his works to the problems of creating ordered structures in a field plasma [32].
Therefore, there is every reason to use dielectrophoretic forces in order to have a direct effect on the
particles present in the air.
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It should be emphasized that according to existing ideas, viral infections including COVID-19
are distributed predominantly by droplet-liquid route. In other words, there is no reason to assume
that the virus spreads in the air by itself, it is aggregated with some larger particles (most likely,
with drops of water). It is worth noting that the question of how exactly the virus spreads is not well
understood. Specifically, this problem was mainly dealt with by physicians from their highly
professional point of view, gaining relevant empirical material.

At the same time, it must be taken into account that the de facto virus is an object intermediate
between living and non-living matter. It has no metabolism, more precisely, the virus in order to
carry out the process of reduplication of the RNA or DNA molecules that make up its basis, is
forced to use third-party energy sources, which are components of the carrier's life cycle.
Essentially, a virus is nothing more than an interpolymer complex, which includes the
macromolecule of the information carrier (i.e., RNA and DNA) and the protein coat.

Obviously, to study the processes of transfer of such objects in the air, a detailed understanding
of what specific hydrated complexes can form such objects is necessary. This question has not been
studied enough. Moreover, the interaction of interpolymer complexes with water is currently
studied mainly in the liquid phase [33]. Nevertheless, there is no doubt that the virus, we emphasize
once again, does not spread in the air by itself. It is part of a fairly large aggregate, for example,
microdrops which are obviously polarizable. Therefore, dielectrophoretic forces cannot but
influence it.

Based on this, and also taking into account the fact that modern microwave technology has
reached a level where fields of a given configuration can be realized inside resonator systems, one
can raise the question of creating means of directed action on polarized particles present in air. This
is the basis for creating a new type of disinfectant systems. To simplify things a bit, we can say this:
the current epidemiological crisis has revealed that non-biological defense products (for example,
medical masks) cannot be considered as quite effective. This raises the issue of significant material
consumption. Since masks are de facto disposable, the question also arises of their disposal, etc. It
would be much more efficient to develop reusable security systems. The obvious direction of
scientific and technical activity in this regard is the creation of reusable masks that can be processed
and reused. Such masks have already been created on the basis of nanoparticles embedded in the
corresponding polymer matrix, but this is not a solution to the problem.

The most effective from the point of view of the economy, obviously, is the creation of systems
that do not require consumables at all, that is, cleaning and disinfection of air using electromagnetic
fields. As shown in [34], this problem is completely solvable.

A possible circuit of the device, which allows cleaning and disinfection of air from polarizable
particles using electromagnetic fields, is shown in Fig. 6. This circuit is based on the use of a
microwave resonator (1), part of the walls of this resonator (2) is mesh (that is, permeable to air and
the particles contained in it, but impermeable to an electromagnetic field). A similar approach is
now widely used in microwave ovens. An air supply channel (3) is connected to these segments. At
one of the ends of the resonator is a system (4), which in one way or another provides either the
collection of polarized particles or the destruction of organics, including viruses. At the other end
there is a feeder (5) providing the connection of this resonator to the microwave oscillation
generation unit. A focusing system (6) is also inserted inside the resonator, which, in accordance
with the principles described in [34], provides a tunable focusing of the electromagnetic field in
order to cause the particle to move toward block (4). Fig. 6 emphasizes that this system can be
implemented in two versions - you can use both a cylindrical waveguide and a rectangular one.
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Figure 6 — Scheme of a disinfecting system based on a microwave resonator

However, if we are talking about economics, then the creation of such systems is associated with
well-defined difficulties.

Namely, the production of any systems designed to protect the population from viral infections
will certainly belong to the field of risky investment. Indeed, in the context of the current
epidemiological crisis, the price for medical masks jumped sharply, however, those manufacturers
who are trying to establish mass production now are at risk of losing out after the crisis is over.
Therefore, the question must be posed differently. It is necessary to ensure the production of such
protection systems that will be in demand on the market even when there is no crisis. In other
words, we are talking about the development of dual-use systems that could perform several
functions in parallel. In the event of an epidemiological threat, they enter protection mode, and in
the absence of such threats, they perform some other functions.

The introduction of this kind of system, of course, will encounter certain difficulties. Of course,
there are cities such as Almaty, in which the ecological situation is, to put it mildly, not very
favorable. Here, air purification systems from polarized impurities will be in demand, at least in the
medium term, due to the degree of pollution created by road transport, as well as the specific
features of the terrain. But if we talk about global consumption, it is obvious that as the
epidemiological threat decreases, the sale of protective systems will be in question and this, we
emphasize once again, is one of the main factors that does not allow manufacturers to reorient
production in order to protect the population from viral infection.

Consequently, the question with all acuteness arises of how exactly the proposed principle of
controlling the motion of polarizable particles can be used due to the heterogeneity of artificially
created by means of distribution of, say, microwave fields. If we turn to the methods of applied
philosophy, which were also implemented through artificial intelligence systems designed to
stimulate innovation [11], the answer lies on the surface. Namely, we are talking about the fact that
the same principle can be used to print the implementation of printing systems, both two-
dimensional and three-dimensional.

It is appropriate to emphasize once again that three-dimensional printing systems are currently
considered as one of the main means of implementing the IT mode [27], which in turn is associated
with the possibility of using such printers at home.
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The main disadvantage of all existing varieties of the printer is the presence of a print head and
some form of extruder. Developers of both printers using ink and additive printing systems were
forced to solve a very, very difficult task. To ensure the coupling of the print head moving in space
with a system that provides material to this print head - either ink, if we are talking about two-
dimensional printing, or melt, if we are talking about three-dimensional. This is an extremely
difficult task, which leads to the fact that both two-dimensional and three-dimensional printers are
currently quite expensive. If we proceed to control the movement of polarizable particles under the
influence of an inhomogeneous electric field, then moving printheads can be abandoned altogether.
In this case, the movement of particles is not controlled mechanically, but through the use of an
appropriate combination of electromagnetic fields. This is precisely what makes the previously
proposed air purification systems additive printing systems, however, as with conventional printers.

Let us consider how such an approach can be implemented in practice (Figure 7).
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Figure 7 — Microwave Tee Printing Scheme

The same principle that it is proposed to use for air purification [34] can be used to provide both
two-dimensional and three-dimensional printing media (and this circumstance is most important for
the purposes of this work). In fact, if the combination of electromagnetic fields allows for the
movement of particles due to dielectrophoretic force, then the same principle can be used to
simplify printing.

The corresponding circuit is shown in figure 7. Its basis is a resonator made in the form of a tee
(1) inside which the focusing elements (2) are inserted; feeder elements (3) are also adjacent to it,
providing a supply of microwave radiation from block (6). The substance used for printing is fed
into the upper part of the resonator element through blocks (4) and (5). The lower end of the
resonator element is open, which allows the substance used for printing to freely enter the substrate
(8). To block the propagation of electromagnetic radiation, the system is placed in a common casing
(9). You can see that the same principle is really being implemented here, which was suggested
above to be used for cleaning and disinfecting air. In other words, there really is an opportunity to
carry out developments that will respond to a comprehensive solution to these problems, which
were mentioned above.
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Thus, it can be seen that even the initial formulation of the question arising from the basic theses
of applied philosophy leads to the appearance of fairly simple technical solutions that meet the basic
criterion formulated above.

On the one hand, those products that correspond to the existing canons of a consumer society
penetrate the market, and on the other hand, the same products and / or the physical and
physicochemical principles of work incorporated into them can be used to ensure stress resistance
of the economy. More precisely, here we are talking not so much about the products themselves, but
about the principles underlying them.

Returning to the example from the history of the USSR used at the beginning of the article, when
the functioning of enterprises provided for the possibility of transition to mobilization rails, we can
say so.

In modern conditions, we are not talking about the fact that this particular production should be
transferred to a mobilization regime. Rather, it is a matter of the fact that science as a social
institution should be transferred to the mobilization regime. The example presented in this article
related to the development of new systems for two- and three-dimensional printing shows that this
problem can really be solved.

Specifically, it is necessary to set the vector of scientific and technological development in such
a way that in the event of an emergency, science can respond to this promptly. For this, we
emphasize once again, it is necessary to ensure the removal of interdisciplinary barriers, and (most
importantly) to orient university science toward solving specific problems.

Ultimately, the key to solving the problem of civilization’s response to any stress, to any crises
or challenges is the adequate organization of university science.

Indeed, if we are talking about fairly large firms, they will one way or another focus on making a
profit. The same goes for any quasi-state companies. The most flexible form of responding to
challenges can and should be university science. However, for this it is necessary to remove
interdisciplinary barriers (especially artificial ones [11]), it is necessary to overcome the
pseudoscience phenomenon and, moreover, to rebuild the very paradigm of higher education, which
was discussed in [23] and the textbook [6].

In summary, we can say so. Modern civilization potentially has all the tools for overcoming the
current epidemiological crisis very easily. However, for this it is necessary to revise values (if we
speak globally). If we talk about current tasks, for this, in essence, it is enough to restructure
university science.

It can and should become the tool that will allow civilization to respond flexibly to other
challenges. The prerequisites for this are obvious. Strictly speaking, master's theses can be
performed on any topic. They are largely not bound by any specific commercial obligations, not
bound by any form of social order, and that is why university science can and should become the
tool mentioned above.

Of course, in order for university science to be able to flexibly respond to any challenges, it can
quickly rebuild when some new scientific achievements arise, and appropriate tools are also needed.
As the main one, business educational ecosystems, which were discussed in detail in [], may well be
considered. The advantage of business educational ecosystems (as emphasized in the cited works) is
the orientation not on a specific scientific direction, but on the final result.

In other words, business educational ecosystems are, among other things, a platform that will
ensure sustainable interdisciplinary interaction and the immediate removal of artificial
interdisciplinary barriers. The key to their success is the cooperation of undergraduates studying in
various specialties. In particular, in modern conditions, which follows, inter alia, from the materials
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of this work, the close cooperation of economists and those who are colloquially called "techies"
seems more than justified. This is primarily due to the fact that the work carried out in the field of
various technical systems in modern conditions in Kazakhstan should be reoriented to ensure the
stress resistance of the economy.
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Ipoananusuposanvl gunrocogckue acnekmsi COGOKYRHOCMU AGNEHUL (OUOI02UYECKUX, IKOHOMUYECKUX,
UHDOPMAYUOHHBIX), UHUYUUPOBAHHBIX BCHBIUKOU KOPOHABUPYCHOU UHGeKyuU, umesuieli Mecmo 6 Hauaie
2020 2. Ilokazano, umo OAHHYIO COBOKYNHOCMb AGIEHUU UMeem CMbICI MpPaKmosams ¢ MOYKU 3PeHUs
KOHYenyuu KO02601H0UUU obonouex 3emau, 00HOI1L u3 KOmMOpbIxX Aensaemcs
Hoocghepa/mexnocghepa/coyuocepa. C 3moti MOUKU 3peHUsi NPOYECChl, CAMOPeYNAYUU 6 IKOHOMUKE
(KoHyenyus. «poiHKa») AGIAIOMCA UYACMHLIM NPOsSIGIEHUEM 0Ooniee 00WUX NpPoYeccos, ABNAIOUWUXCA
Pe3ybmamom IUAHUA KOIBOTIOYUOHUPYIOWUX 0bonouek 3emau Opye na opyea. Ilokazano, umo, no kpaiinei
mepe, UHDOPMAYUOHHYIO  COCMABNAIOWYI0  2100anbHo20  Kpusuca Hauana 2020 e odonycmumo
paccmampugams KaK 6blPANCEHHbLIL OMKIUK HOOCHepbl Ha He2amueHble MpeHObl, HAKONUBUIUECS 8 MUPOBOLL
okonomuxke. I[lokazano, umo OaHHbl Kpu3uc co 6celi OnpedeleHHOCMbIO BblC8eMUNl HeoOX00UMOCb
nepeocmbvlCieHusl poau U 3HaueHus: uiocodpuu @ cogpemennom mupe. Puiocogus donxcna, npexicoe 6ceeo,
CHOBA 3AHAMb MECHO UHMeZPamopa HayK, 00ecnevusaue2o 8blpabomKy YeiocnmHo2o 6321404 Ha MUp, Ymo
Koppeaupyem ¢ me3ucom o Heobxooumocmu cmanosnenus Hosoeo Ilpocsewenus, eviosunymvim Pumckum
Kn1ybom. B ceoilo ouepedb, 5mo  nOCAyHCUM UHCMPYMEHMOM 0N JUKGUOAYUU MHOLOYUCTIEHHBIX
MENCOUCYUNTUHAPHBIX OAPbEPOB, CLOMCUBUUXCA 8 COBPEMENHOI HaYKe, U NPenamcmeyiowux paspabomxre
A0eKBaAMHbBIX Mep, HANPAGNEHHbIX HA NPOMUBOOelicmeue Kpusucam Jniob0o2o0 muna, 6eposmHoCHb
B03HUKHOBEHUS KOMOPBIX OCMAEMCcs 00CMAMOYHO 8bICOKOI.

Knwouesvie cnosa: xoponasupyc, 0060104ku 3emiau, KOIGOMOYUs, MUPOBAS IKOHOMUKA, ¢hurocous,
Hoeoe Ilpocsewjenue, naccuonapnocme.

2020 oucviidviy  OacviHOoa  Oonean  KOPOHABUPYCMBIK — UH(DEKYUSAHbIY — OacmanyvbiMer bacmaneau
KyobLiblcmapobly — (6UON0UANBIK,  IKOHOMUKANLIK, — AKNAPAMMbIK) — HCULIHMBIRbIHLIY — PUIOCOPUATLIK
acnexminepi mandanaovi. Ocel KyObLIbICMapobly dHcubinmulesl JKep Kabvikmapvinvly OiprecKen 26010 YUsACYL
MYACLIDLIMOAMACHL MYPRLICHIHAH MagblHA Oepemini, onapoviy 6ipi Hoocepa /mexHochepa/aneymemmik-
chepa Oonvin mabwiiadvl. Ocbl MYpeblOaH AN2AHOA, IKOHOMUKAOASbl npoyecmep, O3iH-031 pemmey
(«HapwiKy mycinici) - Oyn Hcannvl I80IOYULTLIK KAObIKMAapOouly Oip-0ipine acep emyi Homudicecinoe nauoa
bonamein dcanrnsl npoyecmepoiy epexute xopinici. Kem Oezende, 2020 dncolndviy bacevinoaesbl sHcahanoviy
0azoapvicmuly aKnaApammolx, KOMHOHEHMi 21eMOIK IKOHOMUKAOA JCUHANRAH mepic MeHOeHYUuANapaa
Hoocghepanvly HAKMbL dHcayabbl peminoe Kapacmulpbliybl MYMKIH exeHoici kepceminzen. Byn dazdapuvic
Kazipei anemoezi Gurocopusnviy poni Men MAHBI3LIH KAUma Kapacmvlpy Kaxicemminieii atikbli Kopcemin
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omuipeanvl  Kepcemineen. Durocous, ey andvimen, Kaumaoan Pum xayowl  ycwmean JKana
Asapmywplivikmol Kypy Kascemminiei mypanvl me3ucke catxec KeiemiH NeMHiy mymac Ke3KAPACblH
0amulmyObl KAMMAMACHI3 ememin 8blIbIMOap UHMe2pamopbiHbly OPHbIH Alybl Kepek. O3 Kesezinoe, Oy
Ka3ipel 2blibiM0a KanblNMAcKaH KOnmezeH naHapanvly kedepeinepdi icoio Kypaivl 00avin madwuliadvl Jcone
BIKMUMANObIZLL  Ome  Jcoeapbl  OOabIn  MAObLIamblH — Ke3-KeleeH mypoeei  0a20apblcmapea  Kapcol
bazblmmanzam ic-uapanapobliy 0AMybIHa H#Con bepmelioi.

Tipex ceo30ep: xopouasupyc, dtcep KaOblKmapsl, KOIGOMOYUs, aneMOiK dIKOHOMUKA, hunocogus, dcana
asapmy, NACCUOHAPBIK,.

The philosophical aspects of the totality of phenomena (biological, economic, informational) initiated by
the outbreak of coronavirus infection that took place at the beginning of 2020 are analyzed. It is shown that
this totality of phenomena makes sense from the point of view of the concept of co-evolution of the Earth's
shells, one of which is the noosphere/technosphere/ sociosphere. From this point of view, processes, self-
regulation in the economy (the concept of the "market") are a particular manifestation of more general
processes that are the result of the influence of the co-evolutionary shells of the Earth on each other. It is
shown that at least the informational component of the global crisis of the beginning of 2020 can be
considered as a pronounced response of the noosphere to negative trends that have accumulated in the
global economy. It is shown that this crisis with certainty highlighted the need to rethink the role and
significance of philosophy in the modern world. Philosophy should, first of all, again take the place of the
integrator of sciences, ensuring the development of a holistic view of the world, which correlates with the
thesis about the need for the establishment of a New Enlightenment, put forward by the Club of Rome. In
turn, this will serve as a tool to eliminate the many interdisciplinary barriers that have developed in modern
science, and which prevent the development of adequate measures aimed at countering crises of any type,
the likelihood of which remains quite high.

Keywords: coronavirus, Earth shells, co-evolution, world economy, philosophy, New Enlightenment,
passionarity.

[TpuxoauTcs KOHCTaTUPOBaTh, YTO MHUP CTOJIKHYJICS ¢ Oosiee 4yeM HEOOBIYHBIM siBiieHHEeM. Emy
[IOKa HeT aJIeKBaTHOrO Ha3BaHMsi. BcemupHas opraHusanusi 3ApaBOOXPAHEHUS TOBOPUT O
nangemun, B CMU Bce yare BCcTpeyaeTcsi TePMHUH «KOPOHAKPU3HUCY», HO MBI, BCE Ke, MPEIIOKUITH
Obl HCMOJb30BaTh TEPMHUH «IMHJIEMUOJIOTUYECKUN KPHU3UC», B KOTOPOM BEChbMa BBIPAXKEHHOMN
ABJIAETCS MHPOpPMAIMOHHAs KOMMOHEHTa. [IpuuuHBI Uisi 3TOro MOHSTHBL. Mup AefcTBUTEIBHO
CTOJIKHYJICS C KPHM3UCOM, TJie B OYEHb TYrod KIyOOK Iepersenuch U COOCTBEHHO HpOOIeMbl
OXpaHbl 3/I0pOBbSl HACENEHUs, U TNPOOJIEMbl 3KOHOMUKHM, U MHOTOYHCIEHHBIE MPOOIEMBI,
CBSI3aHHBIE C TE€M, UYTO I€OINOJUTHYECKAs KapTa MHUpa MpUIllia B IBHXKEeHHE. MHOTHEe MyOIUIUCThI U
MIOJINTUYECKHUE EATEIN YXKE TOBOPAT O TOM, YTO HA MOBECTKE JIHSA CTOUT BOIIPOC O CTAHOBJICHUU
HOBOT'O MHUpoMopsaaka. B myOonumucTuyeckoit turepaType Bce yale IpOBOJUTCS CPABHEHUE MEXKIY
CUTyallMel, KoTopas CIIOXWIach 1o pesyiapraraMm IlepBoilt m BTopoil MupOBBIX BOWH W TOU
CUTYalluH, KOTOpas CJIOXKUTCA IO 3aBEPIICHUHN TEKYILIETo Kpusuca (TpaHchopMalud MUPONOPSAKa
0 pe3ysbTataM MUPOBBIX BOMH ObUTM MHCTUTYaIU3UpOBaHbl oOpazoBanueM Jlurun Hauwmit 1 OOH).
Te3ucel Takoro poja BO MHOTOM OCTAalOTCS JUCKYCCHOHHBIMH, HO HE BBI3BIBAET COMHEHHI, YTO
COOBITHS, MHHUIMHMPOBAHHBIC BCIIBIIIKOM BHpYCa, YK€ OXBATWJIM NPAKTUYECKH BCE CTOPOHBI
OO0IIECTBEHHOH KU3HU, TPUYEM B ITT00ATBHOM MacIuTabe.

OTOT KPHU3UC 3aCTaBISET 3aJyMaTbCs O TIIYOMHHBIX OCHOBAaX 4YeJIOBEYECKOW IUBWIM3ALUH, O
TOM, KaKO€ MECTO MbI pPeajbHO 3aHMMaeM Ha 3TOM IUIaHeTe, U O TOM, KakK, COOCTBEHHO I'OBODS,
pa3BUBaeTCs yeloBevecKas [UBMIN3aUs. DT0 (yHIaMeHTaJIbHbIE BONIPOCHI Cyry0o dumocopckoro
XapakTepa, OCMBICIUTH KOTOPbIE paHO WJIH MO3/IHO BCE PaBHO MPHUAETCS.
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K coxanenuio, mojoxenue, Kotopoe ¢punocodus 3aHIMaeT B COBPEMEHHOM Hay4YHOM MHpE, He
MO3BOJIUT PEUIMTh 3Ty 3aJady Tak OBICTPO, Kak 3T0 HeoOxoammo. Puiocodus mnepecrana
BBITIOJIHATE (DYHKIIMIO «MHTETpaTopa HAayK», COCPEAOTOYHMBIIUCH HAa JACKOHCTPYKIIMHM M aHAIU3e
TEKCTOB TPEAIIECTBEHHUKOB, a OOJBIIMHCTBO MPO(ECCHOHAIBHBIX (HIOCO(OB paccMaTpUBAET
ce0s Kak 4JIEHOB HEKOEH >KpPeuecKoil KacTbl, TOBOPSIIEH Ha COOCTBEHHOM SI3bIKE, HETTOHSTHOM JIJIst
HenocBseHHbIX. (TekcT, HalMCaHHBIM MOHSTHBIM Uil (DU3MKAa WM XUMHUKa S3bIKOM, OYZeT,
CKOpee BCero, 3akjieiMEH UMH Kak MyOnuiucTudeckuii.) O0 7TOM rOBOPUTCS, B YACTHOCTH, B KHUTE
npodeccopoB ¢usuku A. Cokama u K. bpukmona [1], BbeI3BaBIICH HENIYTOYHBIH CKaHIAl B
eBPONEHCKOM U MUPOBOM (uitocohckomM OOMOHIE:

«Hama 3amaga cocTouT Kak pa3 B TOM, 4YTOOBI CKa3aTh, YTO KOpPOJIb TOjblii. MBI BOBce HE
coOupaeMcs KpUTHUKOBAaTh T'yMaHHWTapHble HayKu wWid ¢uiocoduio B 1eIOM, MBI XOTHM
MPEeIYIPEUTh TEX, KTO paboTaeT B 3TUX 00iacTax (0COOCHHO MOJIOMBIX). B 4acTHOCTH, MBI XOTUM
«IIEKOHCTPYHPOBATh» PEIMYTAlMIO CIOXKHBIX TEKCTOB, KOTOpas OOBICHSIETCA HX TIyOMHOI: BO
MHOTHX CIIy4asix Mbl MO>KEM I0Ka3aTh, YTO OHHM Ka)XKyTCSl HEMOHATHBIMH MMEHHO MOTOMY, YTO HE
Mpe/IHa3HaYeHbl OBITh TOHATHIMHU.)

HeynuBurenbHO, 4TO MHOTHE MPEACTABUTEIN €CTECTBEHHBIX M TEXHUYECKHX HayK Terepb
UCIONB3YIOT TepMHUH «(GuUI0COPCTBOBAHKME» KaK CHHOHHUM CIIOBOCOYETaHUS «OecIuIofgHoe,
HUKYEMHOE YMCTBOBAHUEY.

CrhencTBueM TaKOTO IOJIOKEHHE JIeNl CTAIO0 W M3MEHEHHE POJIM MHTEJUIEKTYaJloB B OOIIECTBE.
Kak ormeuaer 3. bayman [2], ecniu B mepuoj paciuBera 3moxu MoOJEepH WHTEIUICKTYalbl ObUIH
«3akoHomaTensMm» «legislators», KOTopbie Beu 00IIECTBO 3a COOOH, TO B COBPEMEHHOM MHpE OHH,
B JIy4IlIeM CJTy4ae, BHICTYIAIOT B KaUueCTBE HAOII0AaTe e UM MHTEPIIPETaTOPOB («interpretersy).

B pesynbrate KpaifHe HeraTuBHbIC TEHIICHIIMU CIOXUINCh M B Hayke B menoMm. Kak ObL1o
nmokazaHo B [3], Hayka mepecTana co3[aBaTh IPOEKTHOCTh, KOTOpas Moria Obl ObITh
aCCHMMWJIMPOBaHa OOILECTBOM, MepecTana reHepHupoBaTh CMBICIBI (B (pUI0COPCKOM 3HAUEHUH 3TOTO
TepMuHa). TOT K€ CMBICH, B CYIIHOCTH, HECET B ce0e U Te3UC O HEOOXOJMMOCTH CTAaHOBJIECHUS
snoxu Hosoro IIpocsenienus, BBLABUHYTHIN HegaBHO PuMckum kiryoom [4].

B Ttakux ycnoBusix (Quiocodckoe OCMBICICHHE MPOMCXOMASIIEro CTAHOBHUTCA 3a/Jayeil BCero
Hay4yHOro cooOLIecTBa; 3Ty HpoOJieMy HeNb3sl OTJaBaTh Ha OTKYN Y3KUM CIELUAIMCTaM, 4TO
TEKYIUI SMUAEMUOIOTHUECKUI KPU3HC MPOIEMOHCTPUPOBAII O0JIee UeM HarJIsHO.

Ienb naHHOM pabOTHI COCTOUT B TOM, YTOOBI HAMETHUTH MYTh, KAK UMEHHO MOXKET OBITh pelIeHa
yKa3aHHas 3ajjaya, J0Ka3aTb, YTO OHA HOCUT CYT'y00 MEXIHUCIUIUIMHAPHBIN XapaKTep.

CymecTByeT BIOJHE OIpeAeieHHas TOYKa 3pEHUs, BbICKa3aHHAs KaK HEKOTOPBIMU
BHUPYCOJIOTaMHU, TaK U MyOIuIMCTaMU. B COOTBETCTBUM C HEIO, YEJIOBEK COBEPLIEHHO HAIPAacHO
BO30OMHMJI ce0s1 €IMHOBJIACTHBIM X03IMHOM Ha 3Toi mianete. (Brnpouewm, uccnenoBarenu 1aneku ot
€IMHOAYIIMSI BO B3IJIAJaX M HA €CTECTBEHHYIO HCTOpPHIO, M Ha Oyayllee 4eloBe4YecTBa, 4TO
JNEMOHCTPUPYET, HAIIpUMEp, MoNyJsipHas MoHorpadus [5].)

BrioiHe BO3MOXHO, UYTO «C TOYKH 3pEHUS», €CITU MOKHO TaK BBIPA3UTHCS, MUKPOOPTraHU3MOB,
MBI TPEACTaBIsIEM HEKYI0 cpeay uUx oOutanus. Heckosbko ympomiasi, 4enoBeK MacéT KOPOB U
6apaHoOB, @ MUKPOOPTaHU3MBI «1aCyT» HAC JJIS TOr0, YTOOBI UMETh YJOOHYIO Cpelly OOMTaHus. ITO,
KOHEUYHO, He Oojiee yueM MeTadopa, HO OHAa OTPAKAET YKAa3aHHYIO BBIIIE TOUKY 3PEHHUS.

BrpoyeM, 3T0 KOHEYHO paJuKalbHbIA B3IJIA] Ha MpoOieMy, HO 3Ta KpaiHsAs TOYKa 3peHus
BBICBEYMBAET BAXKHOCTh €€ KOMIUIEKCHOTO aHanu3a. MakTUYecKu pedb UJET O TOM, YTO TeKYLIUH
AMUAEMHOJIOTMUECKUN KPU3HC CO BCEH OCTPOTOM eII€ pa3 BHICBETHII 3HAYUMOCTb TE€X TOUEK 3PEHHUS,
KoTopble Hekoraa o3Byuniu B.W. Bepuanckuii [6,7] u k. JlaBnok [8,9].
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YenoBedecTBO — MPHU BCEX yCIeXaxX B HAYKE M TEXHHWKE — HE MMEET IpaBa paccMaTpuBaTh ceOs
KaK HE4TO M30JIMPOBAHHOE OT BCEX MPOILIECCOB, KOTOPBIE MPOUCXOAAT Ha IJIaHETe. B cooTBeTCTBUU
¢ xonnernuuei JlaBmoka [8,9], peub UAET O KOIBOIIOIMU O0OJOUEK 3eMIIM U TOTO, YTO CO3JACT
genoBeK. TouHee, co3laHHas 4YeloBeKoM Hoocdepa/rexHochepa/connocdepa TakKe COCTABISCT
onHy u3 obosiouek 3emiu. B nmocneanue necsatuiietus TepMUH HOoocepa, KOHEUHO, TPAKTYeTCs 110-
pazHomy [10—12], HO 3TO HE MEHSIET CYTH JieJia.

Panukanbable BO33peHHUs CYLIECTBYIOT M 31ech. Hekoropeie mocnenoBarenu Jlanoka [13,14]
YTBEpKAAIW M MPOJOKAIOT YTBEPXkKAAaTh, UTO HAlla IUlaHeTa, TpakTyeMas mo J[xk. JlaBioky kak
I'est, co Bcell COBOKYIMHOCTBIO €€ 000JIOUEK MPEACTaBISET €IUHBIA OPraHW3M WM HEKUW aHaor
OpraHm3Ma, KOTOPBIH 00JalaeT CBOMM COOCTBEHHBIM pa3yMOM. OTy TOYKY 3pEHHUs Ha
CErOJHSIIHUN JIEHb HEBO3MOKHO HU OMPOBEPTHYTH, HU JI0KAa3aTh, IOCKOJIBKY YEJIOBEUECTBO JI0 CHX
Mop HE 3HAET, YTO, COOCTBEHHO CIIEyeT IMOHUMATh IOJ TEPMUHAMHU «Pa3ym» H «HHTEIUICKTY.
HccnenoBanus B 001acTH MCKYCCTBEHHOTO MHTEIEKTAa TOJBKO Ceiuac MOCTENEHHO MOAXOMAT K
MMOHUMAHUIO TOTO, HACKOJIBKO 3TOT BOMPOC BaKEH, M YTO UMEHHO 3/IeCh CO BCEHl OCTPOTON BCTaeT
npo0GiieMa KOHBEPreHIIMN €CTECTBEHHOHAYYHOTO U TYMaHUTApHOTO 3HAaHUA, 0€3 pelleHus KOTOpOoi
MOHSATH CYTh CO3HAHUA 0oJiee yeM MpodIeMaTHIHO.

Tem He MeHee, yTBep)KlaTh, YTO IUIAHETA, HA KOTOPOU MBI )XKMBEM, paccMaTpuBaemasl B JAyXe
k. JlaBnoka kak ['es, oOiiamaeT HEKOW CHOCOOHOCTBHIO K IIEJICTIONIATAHHWIO, KaK MHUHUMYM,
npexaeBpeMeHHo. Ho s Toro, yToObl mporecchl KOA3BOJIOLMKM HMMEIM MECTO, BOBCE HeE
00s13aTeNbHO, YTOOBI OHU IIUIM TI0 HEKOEMY 3apaHee ONpeAeiICHHOMY IUIaHy, OHH MOTYT HATH U
Cyry00 eCTeCTBEHHBIM, OOBCKTHBHBIM ITyTeM U MareMatudeckue wmojenu [15] co Beeid
OTIpPEACNIEHHOCThIO 3TO TMOATBepkaaioT. Hambonee wu3BecTHOM cpeau Hux sBiuserca «Mup
Mapraputok» [16]; B 9Toif MoJenn paccMaTpUBaeTCs TMIOTETUYECKas IJIaHeTa, Ha MOBEPXHOCTU
KOTOPO# pacTyT JBa KOHKYPUPYIOIIUX THIIAa MaprapuToK — Oenble U yepHble. Moenb moKa3bIBaeT,
4TO TemIepaTrypa aTMoc(epbl CYIIeCTBEHHO MEHSETCS B 3aBUCUMOCTH OT TOTO, KaKOil M3 BHJIOB
Oynet npeobanath.

Eciu roBoputh ¢ oOmmMX ¢uIOCOPCKUX MO3UIMI, TO HAIIMMU OTAAJEHHBIMU NpPEIKaMU
SIBJISIFOTCS. KOJIOHMW MHUKPOOpPraHu3MoB. Takue cyliecTBa Kak TyOKH, MPEICTaBIsIOT COO0N HEKHit
MPOMEXKYTOUHBIN 3Tall MEXIY T€M, YTO Mbl UMEHYEM MHOTOKJIETOYHBIM OPTaHU3MOM H TEM, YTO
Mbl MMEHYEM OJHOKIETOYHBIMU. B MIKONBHBIX ydeOHUKAX IO OHOJOTHH paccMaTpUBAETCA
npocTteimmii 3xcnepuMenT. Ecnu pa3pymuTth TyOKy W MpeBpaTUTh €€ B OTHEIbHbIE KJIETKH, a
MOTOM TMPEAOCTAaBUTH UM BO3MOKHOCTH COOpaThcsl B €AMHOE 11€J0€, TO BOCCTAHOBUTCS KOJIOHMSI,
KOoTopasi 00NafaeT BIOJHE OMpeleleHHbIMU OcoOeHHOCTsAMHU [17]. B 4acTHOCTH, KOJIJIEKTUBHBIC
JEHCTBUS KJIETOK, COCTaBISAIOIIMX T'yOKy, oOecredyuBaeT NMPOTOK BOJbI YEPE3 COOTBETCTBYIOIIUE
MOJIOCTH, KOTOpPbIE TPHUIAIOT KOJIOHWU TIOBBIMICHHYIO JKU3HECTOMKOCTh IO CPaBHEHHUIO C
Pa3pO3HEHHBIMU KJIETKAMHU.

[TocTaBuM BOTIPOC HECKOJIBKO O0JIEe MTMPOKO. A UMEHHO, HET HUKAaKUX OCHOBAaHUMN YTBEP)K/aTh,
YTO KOJOHHUS OpPraHM3MOB, CIOCOOHBIX NEHCTBOBAaTh KakK €JUHOE LeJ0e, HEMPEMEHHO JI0JDKHA
MIPENICTaBIATh COOOM KIETKH, HAXOSAIIKecs B TeCHOM (pu3udeckoM KoHTakTe. CTporo roBopsi, 3To
BOBCE HeoOs3aTenbHO. KOMOHUS MHMKPOOPTaHM3MOB MOKET MPOSBISTh HEKHWE KOJUJICKTHUBHBIC
peaxiuu aaxke TOrjaa, KOTJa OHM HE HaXOMAATCS B HEMOCPEACTBEHHOM (U3MYECKOM KOHTakTe. Bee
3TO MOXET TMOKa3aThCs HEKOTOpO (aHTACTUKOW, HO COOOpaKeHHS, KOTOPBIE BBITEKAIOT W3
COBPEMEHHOMN TEOPUU HEMPOHHBIX CETEH, paCCMAaTPUBAEMbIE HUXKE, BCEKE 3aCTABIISIIOT OTHOCUTHCA
K TaKOro pojia TUIIOTE3aM C ONpeAeNIEHHON JJ0Ie CEphe3HOCTH.

CnenaeM HEOOJIBLIOE OTCTYIJIEHHE, MOMBITABIINUCH MOKa3aTh, YTO YEJIOBEK SBIISIETCS YaCThIO
MPUPOJBI HE TPOCTO B METaPOPUUYECKOM CMBICIE, @ B CMBICIE, KOTOPBIH HEMOCPEICTBEHHO
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BBITEKA€T M3 COBPEMEHHBIX IPEJACTABICHUI O CIOXXHBIX CHUCTEMax, KOTOpbIE CTajau OypHO
pa3BUBATHCS B CBSI3U C PA3BUTUEM CHUCTEM UCKYCCTBEHHOI'O MHTEJIEKTAa U HEMPOHHBIX CETEH.

B monorpadum [18] momuepkuBanoch, 4To Jr000H OTHOCHUTEILHO CAMOCTOSATEIBHBIA (hparMeHT
HOOC(Ephl, HAIPUMEDP, COLUYM WJIM KOHKPETHYIO ATHUYECKYIO OOIIHOCTh CIEAYEeT paccMaTpUBaTh
[0 aHAJIOTUMU ¢ HeHpoHHOU ceTbio. To, uto B.M. Bepnaackuii mMmeHOBal HOOC(HEPOH, MOMKHO
paccMaTpuBaTh KakK BIIOJIHE OIPEIEICHHYIO TIJI00aNbHYI0 HEHPOHHYIO CE€Th, a COLUYMbl U
STHUYECKHE OOIHOCTU MPEICTABISAIOT COOON €€ OTHOCUTEIHFHO CAMOCTOSITENIbHBIE (PParMEeHTHI.

Jlokasatrh 3TO MOXKHO clieayromuM oopa3om [18]. JlelicTBUTENBHO, PACCMOTPUM JIBYX YEJIOBEK,
BCTYMNAIOMIKUX B quaor. [IpuHATO rOBOPHUTH, YTO 3/1€Ch OOIIAIOTCS JIBa UHIWBUIA, HO ATO SIBISETCS
He Oosiee yeM mpuOIIKeHHeM, Tpu4yéM, BechbMa rpyObiM. B 1eiicTBUTENbHOCTH K€, pedb UAET 00
OoOMEHE CUTHaJaMH MEXIy HEWpOHAMH, BXOJSIIIMMU B COCTAaB T'OJOBHOTO MO3ra KaXKJIOTo W3
cobecequukoB. C TOYKH 3pEHHsSI COBPEMEHHOH TEOPHHM HEHpPOHHBIX CETei, MpHUpoJa CUTHAIOB,
KOTOPBIMH OOMEHHBAIOTCSI HEHPOHBI, COBEPLICHHO HEBAa)KHA, APYTUMU CJIOBAMH, 3/1€Ch BO3HUKAET
NEUCTBUTENHHO 0OIas HEMpOHHAs CceTh, (PparMeHThl KOTOPOM JIOKAIM30BaHBI B Ipeaenax
TOJIOBHOT'O MO3Ta KaKJI0T0 U3 COOECETHUKOB.

[Ipogomxast 3Ty IJIOTUKY, MOXHO TPUHUTH K BBIBOJY, YTO JEHCTBUTEIBHO CYIIECTBYET
rnobanpHas HEMpOHHas ceTh U €€ OTHOCUTENBHO CaMOCTOSITeNbHBIE (DPAarMEeHTBhI, KOTOpPbIE MbI
Ha3bIBaeM connymamu. VIMEHHO Ha 3TOH OCHOBE B LIMTHPOBAHHOW BBIIIE MOHOTpaduu OBLT ClIeIaH
BBIBOJI O TOM, YTO IPEJCTABJICHUSAM O TAKUX MOHATUSX KaK COLIMOKYJIBTYPHBIN KO, MEHTAJIbHOCTD,
OOIIIECTBEHHOE CO3HAHME MOYKHO IIPUATh BIIOJHE KOPPEKTHBIN €CTECTBEHHOHAYYHBIN CMBICIT.

OTO CBOEro poja MporpamMmbl, KOTOpble 3aUKCUpPOBaHbl HAa HAJAJIUYHOCTHOM YPOBHE
nepepabotku uHpopmanuu. Mcmonp3ys KoppekTHble MaTematuyeckue wmojenu [18], MoxkHO
MOKa3zaTh, 4YTO UWHPOPMAIMOHHAS EMKOCTh KOJUIEKTMBHOW HEHPOHHOM CEeTH MpEeBBIIIACT
CYMMapHYI0 HH(POPMAIIMOHHYIO EMKOCTh €€ (PparMeHTOB, CBA3aHHBIX C MO3TOM Ka)KJIOTO YeJIOBEKa,
B3ATBIX 10 OTAEJIBHOCTH. Heckonbko ympomas, MOXHO ckKa3aTb Tak. CyllecTByeT HeKas
nH(poOpMallMOHHAs cpela, Kyla MOXET 3aluchiBaThCs HHGOPMALMs, TOJIBKO OMNOCPEI0BAHHO
CBSI3aHHAs C MaMAThIO MHIMBUIOB. MIHBIMU clioBamM, MpPEJCTABIICHUS, 3aJI0)KEHHbBIE B TPAAMIIUIX
MHOTHX HapoJ0B, B COOTBETCTBUH C KOTOPBIMHU CYIIECTBOBAJIH JIyXU MPEIKOB, FT€HUU ropoja (Uiau
MecCTa), €CJIM IO0JIb30BaThCi TEPMUHOJIOTUEN APEBHUX PUMISIH U TOMY IOJ00OHOE, MOJydaroT
BIIOJIHE TIOCJIEZIOBAaTENIbHOE €CTECTBEHHOHAayyHOe OO0OCHOBaHME. JTO Ta MHGoOpMauus, KOTopas
3aJi0’)keHa B HAJIMYHOCTHBIM YpPOBEHb TNiepepaboTKu HHQPOpMAIMK B HAaIly KOJIJIEKTUBHYIO
HEUPOHHYIO CETh.

Bcee st cooOpakeHust ObLIM H3JIOXKEHBI B IIMTUPOBAHHON Bbllle MoHorpaduu. Ho, ecnu
BO3BpallaThcsd K MpoOieMe BHUPYCHBIX aTaKk Ha 4elIOBEKa, TO MOXKHO clejaTh €lle OJMH Iiar,
KOTOpBIM HECKOJIBKO MapaJoKCalbHBIM 00pa3oM BO3BpallaeT K TOUKE 3pPEHMs, KOTOPYIO HE Tak
naBHo Bhickazanu K.}O. EcekoB [19] u C.b. Ilepecnerun [20]. OHu yTBepXkIajii, 4TO Maruio, B
YaCTHOCTH, OXOTHHMYBIO, MOKHO paccMaTpuBaTh KaK HEYTO BIIOJHE pPEaIMCTUYECKOE, TOYHEE,
HMEIOIIee palliOHATIbHOE 00BICHEHUE.

OxoTHHYBST Marusi mpejcTaBisuia coboi [21] cucremy puTyanoB, NPU3BAHHBIX 00ECIEUUTH
yaady, OHa ke Oeperyia OXOTHHYBM Yrojbs M T.1. MHOTHEe PHCYHKH, OCTaBJIEHHBbIE JPEBHUMHU
JIOJbMU Ha CTEHAaX IEIIep, COBPEMEHHBIE CIELUUAINCTBl CBS3BIBAIOT MMEHHO C pPHUTyallaMu
oxoTHMYbeH Maruu. K Hel TEeCHO NpUMBIKAET TOTEMHU3M [22]; MO MpEeACTaBICHUSM MHOI'MX
HapoJIOB, OTYACTH COXPAHMBIIMMCSA W B HallM THU, TO WM WHOE IJIEMS MMEJIO CBOUM IPEIKOM
JIETEHJAPHOTO 3BEPS, MJIU YK€ OH SIBJISIICS TTOKPOBUTENIEM IJIEMEHHU.

Jlo caMbpIX HeZaBHUX TIOp BCE OTU MPEJICTaBICHHUS pPacCMaTPUBAIUCh KaK CyeBepHs
Mano00pa30BaHHBIX JIIOJCH, HCIBITHIBABIIMX TPEHET Mepel] OKPYKAIIMM MHPOM M CHJIAMH
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MPHUPOJBI, KOTOpble OHH 000ecTBIsUIM. OIHAKO €CIM TOBOPHTH O MEIOCTHOCTH, KOTOPYIO
dbopMHUpYeT HYEIOBEK W OKPYXKAIOIIMKA MHUpP, a TakKe BCIIOMHHUTH T€ COOOpaKEHUS, KOTOPHIE
BBITEKAIOT U3 TEOPHH HEHPOHHBIX CETEH, OTPaXEHHbIE B LIMTUPOBAHHOM BbIe MoHorpaduu [18],
TO TOJIy4aeTCsl, YTO YEJIOBEK IPH OMNPEeeIEHHBIX YCIOBUAX IEHCTBUTEIHLHO MOT BIIUATH Ha
OKPY>KaIOILYIO CPENy.

JleicTBUTENbHO, HEWPOHBI, BXOASIIME B COCTaB TOJOBHOI'O MO3ra YelIOBEKa, [0 CBOUM
XapaKTepUCTHKaM HE TaK YK CHUJIbHO OTJIMYAIOTCA OT HEUPOHOB, (OPMHUPYIOMIKUX T'OJOBHONW MO3T
BbICIIMX MpuMaToB. CylecTByeT Takoil Ouonoruueckuid BUJ Kak OOHOOO (WJIM KapJiHKOBBIE
LIUMIIAH3€), KOTOPBIM MO KOJWYECTBY aHATOMUYECKUX U MOBEACHYECKUX MPU3HAKOB BOOOIIE OUYEHb
Onmu30K yenoseky [23].

CrnenoBatenbHO, €CIM Mbl TOBOPUM O CYIIECTBOBAaHUU HEKOW KOJIJIEKTUBHOM CETH, TO OTCIOJA
HEJIb3s1 UCKIIIOUUTD U KUBOTHBIA MUP. COOTBETCTBEHHO, TENEPh YMECTHO BEPHYTCS K TOUKE 3pEHUS
K.}O. EcbkoBa [19], TpakTOBaBIIero Maruio Kak croco0, 00eCIeunBaroIIiii HEIOCPEACTBEHHOE
BO3JIeiiCTBUE MH(POPMAIIMOHHBIX OOBEKTOB Ha OOBEKTHI BEIIECTBEHHBIC, IIHpPE, HA MaTepUaIbHBIH
MHUD.

Takoe ompenenenue, pazymeercs, KOPPeIupyeT ¢ «ObITOBBIMY» MOHUMAaHUEM HCIOJIb30BAHHOTO
TepMuHa. Tak, IpeBHSS OXOTHUYBS Marus IMoJpa3yMeBaja COBEpIICHHE PUTYaJbHBIX ICHCTBHIA,
HaIlpaBJIEHHBIX Ha BIOJHE MaTepHAJIbHBIC 1EIH (KOMbs, MPOH3AIOIINE HACKaJbHBIE PUCYHKH,
BBICTYIAJIU MPU ITOM KaK 3HAKH, T.€. 00BEKTHI Cyry00 HH(GOPMAIIMOHHON TTPUPO/IBI).

Hanee, ecnu rino0anbHasi HEHPOHHAs CETh BKJIIOYAET B ce0s U )KMBOTHBIM MHUp, TO B HEH BIIOJIHE
MOTJIM CYIIECTBOBAaTh (M BO3MOXKHO CYIIECTBYIOT ceidac) HEeKue WH(GOPMAIMOHHBIE CTPYKTYPHI
(0OBEKTBI),  pEerylupyrolnue  KOJJIEKTUBHOE  MOBEACHHE  JKMBOTHBIX  WIH,  00001mas,
o0ecrneunBaroIe HeKOe HETPUBUATBHOE B3aUMOICHCTBUE MEXK Y MOMYIALUSIMHA, OTHOCSIIIUMHUCS K
pa3IMYHbIM OMOJIOTUYECKUM BUIAM.

BrioiHe BO3MOKHO, 4TO BO BpeMeHa HEOJUTA WU MaJeodUTa 3TOT KOHTAKT AEHCTBUTEIHHO OBLI
ropa3zo 0ojiee TECHBIM, YTO M HAILUIO OTPa)X€HHE B MPEACTABICHUSAX 00 OXOTHHYBEH Maruu, B
TOTEMHU3ME, B MIPEACTABICHUAX Hapo 0B CeBepa, KOTOPhIE CUUTATN MEBE/ISI CBOUM MPEIKOM U T.]I.
B sTOM KOHTEKCTE, KOHEUHO, HENIB3S HE BCIIOMHHUTH O TOM, YTO aHTporomMopdusiMu boru apeBHunx
[UBWJIM3AIUMN CTAJM B CPABHUTENIBHO MO3/1HEE BpeMsl. M3HauanbHO OHHM (haKTHYECKHU TPEACTABISIIN
co00if HEeKHWil aHalor TOTEMOB, T.€. UMEIH HEMOCPEJICTBEHHOE OTHOIICHHE K >KMBOTHOMY MUDY.
HaubGonee spko 510 mpocnexuBaercs Ha mnpumepe boros J[lpeBHero FErumra, koTopsie
OJIHOBPEMEHHO HMEJIM YepThl M JIOJeH, U KHUBOTHBIX. CyYIIECTBYIOT BIIOJIHE BECOMBIE
JI0Ka3aTeyibcTBa B TOJIb3y TOTO, YTO CBSIICHHbIE XUBOTHbIE boroB JlpeBHeil ['penmu Takxke
MepBOHAYAILHO OBUIM CaMUMH STUMHU borammu; 37€ch OYEHb IMOKA3aTEJICH MPUMEpP CBSIIIEHHOTO
XKHUBOTHOTO A(UHBI — COBBI.

Pasymeercs, Bce 3TO0 He Oosiee uyeM HeKas WUIIOCTpAlUsi K OCHOBHOMY TE€3HCY, KOTOPBII
MO3BOJISIET CPOPMYIMPOBATH HEKOTOPHIE THIOTE3bI, CBSI3aHHBIE C TEMH BBI30BAMH, C KOTOPBHIMU
YeJI0BEYECTBO CTOJIKHYJIOCh Ha COBPEMEHHOM JTare.

OpnHa W3 ATUX THMOTE3 B MEPBOM MPHUOIMKEHUH MOXKET ObITh cPOpMYyITUpPOBaHA CIEAYIOIIUM
obOpazom. KOHIENIUI0 KOABOMIOIMHU MOXHO UM HYXHO pPaclpOCTPAaHUTh Ha SBOJIOIHUIO
OMOJOTMYECKUX BUOB; IPUYEM CYIIECTBOBAHHME TECHOTO B3aMMOACHCTBUS MEXKIY MOMYJISIUSMHU,
OTHOCSIIMMHUCA K PA3IWYHBIM OHMOJOTHMYECKUM BHUIAM, BBITEKAeT HEMOCPEACTBEHHO U3
MPECTABJIICHU O PacCIpeAeI€HHON MaMsITH HEUPOHHBIX CETEH.

I'oBopst 0 koHnenmuu JlaBnoka, HENMB3 HE YIIOMSHYTH €II€ OAHY BEChbMa PATUKAIBHYIO TOUKY
3penus [20], koTopas paccMaTpUBaeT MPOUCXOKIEHUE YeJIOBEKa C BECbMa U BECbMa HEOKHUJaHHBIX
TO3UIINH.
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Ecnmu paccmarpuBath 3JeMEHTHYIO (opMynay O0a30BbIX OpraHMYECKHMX COCAMHEHHUH, TO
BBIICHUTCS, YTO OCHOBY M JKMBOTHOI'O, U PACTUTEJILHOIO MHUpPa IPEICTABIAIOT TaK HA3bIBAEMBIC
YIIAE€BOABI; MX (POPMYIIa 3alMCHIBACTCS TaK:

(CO2)n(H20)p.

[Tonucaxapa, U3 KOTOPBIX COCTOST OONBIIMHCTBO PACTEHUM, OTHOCSATCA HMMEHHO K JTOU
dopmyne. B gactHOCTH, TO, UTO UMEHYETCS LIEJUIIOJIO30H, MPEACTaBIsIeT COO0H MmoIMcaxapui, TO
€CTh MPOJYKT MOJUMEPHU3AIUH BEIIECTB, OMUCHIBAIONINXCS TOW K€ caMOi AJIeMEeHTHOH (hopmyIioH,
9TO ¥ OOBIYHBIN caxap.

OOpaTum BHUMaHHE Ha cienyromiee o0cTosaTenseTBO. [lomucaxapuibl, Kak U yriieBOAbI, BOOOIIE,
MOKHO paccMaTpHBaTh Kak pe3yibTaT B3auUMOJICHCTBUS YTIEKUCIIOro ra3a u BoJsl. Boja Ha Hameit
IUIAHEeTe CYHIECTBYET B pekuMe HUPKYyISuu. C ypoKOB IIKOJbHOW reorpauu MHOTHE TOMHSAT,
YTO CYIIECTBYET TaK HAa3bIBAEMbId KPYroBOPOT BOAbl B mpupoje. OIHAKO eciau TOBOPUTH 00
yIJIepoJie, TO HUKAKOTO TAKOTO «KPYTOBOPOTa) HET.

Cam (axTt cyiecTBOBaHHS HCKOMAEMOTO YIJIEBOJOPOIHOTO CHIpbs (3anexedt HedTH, yIis,
MPUPOJIHOTO raza M T.J.) TOBOPUT O TOM, YTO B T€UCHUE JJIUTEIHHOU OMOJIOTUYECKON IBOJIOLMH
YIJIEPOJT 8b1600UICA U3 PEXKUMA LIUPKYJSIIMNA U HAKAIIJIUBAJICSA B Ka4ECTBE TOTO, YTO MBI HMEHYEM
MECTOPOXKACHUSMH. JlaHHbIe, KOTOpbIe OBLIM TOJY4YEHBbI NMPU H3YYEHHH KAaMEHHOTO YIIis emé
CTOJIETHsI Ha3aJ, OAHO3HAYHO TOBOPST, YTO OH HMMEET Cyry00 OpraHHYecKOe MPOUCXOXKIECHUE U
CBSI3aH C XUBOTHBIM MHpPOM. B 3ToM yOexIaroT OTmeYaTKd APEBHUX PACTCHHM U JPEBHUX
KUBOTHBIX, KOTOPBIE HaXOAT B IUIacTaXx kKaMeHHoro yrisi. To ke camoe MOKHO cKa3aTh U 0 He(pTu;
Ooiree TOro, B OTOT K€ pAO TMONAAAIOT U TEOJIOTUYECKHUE TOPOJbl, Ha3bIBaeMbIe
MeTaMophUIeCKUMHU. PakylmiHMK, MpamMop W MHOTHE JApyrue MaTepHhalibl TaKkKe BEAYT CBOC
MIPOUCXOXKICHUE OT HEKOT/1a )KUBIIKUX Ha 3TOU TIJIAaHETE CYIIECTB.

Bce 310 roBOpHUT 0 TOM, UTO TaKOW XUMHUYECKHUH IEMEHT KaK YIiepo]l HEMPEPHIBHO 6bI60OUICA
W3 DBOJIIOMHOHHOTO IHKJIa. COOTBETCTBEHHO paccMaTpuBaeMas paJuKajibHas TOYKa 3PEHHS Ha
MPOLIECCHl KOABOJIOLUHU, YTBEPKAAET, YTO YEIOBEK MOSIBUJICS HA 3TOH IJIAHETE B MEPBYIO OYEpe.lb
IUIS TOTO, YTOOBI 86€pHYmMb YTIAEPO B )KU3HEHHBIHN IUKII TUTAHETHI.

Co3/1aHHbBIE YETOBEKOM AJIEKTPOCTAHIIMM U BCE TO, HA YTO TAK OMOJYMIMCH HEKOTOPBIE SKOJIOTH,
CKopee HaoO0OpOT, COOTBETCTBYET 3ajadaM ['er Kak IeIOCTHOro opranu3Mma. JlesTenbHOCTh
YEJIOBEKa, CBS3aHHAs C «BBIOPOCAMH MTAPHUKOBBIX Ta30B», 00ECIICUNBACT 6038pauieHuUe YTIIepoia B
YKU3HEHHBIC IIUKJIBI JTAHETHI. TOMBKO YEIOBEK, OCBOMBIIININ TEXHOJIOTUU TOOBIYH U MOCIIEIYIOMIETO
WCIIOJIB30BaHUSI YTIIEBOJIOPOIHOTO CHIPhS, MOT CJIeJaTh TaK, YTOOBI YTIIEpO/I HE JieXkKall BTYHE B BUJIC
TMOJIE3HBIX UCKOMAEMBIX, HO CHOBA MIPUAAI ONIPEICICHHBIN UMITYIC OMOIOTHYECKOM IBOJTIOIIHNH.

WNHbIMU crioBaMH, €clii pacCyXJaTh B paMKax paccMaTpUBaeMOW paJMKalIbHOM TOUYKHU 3pPEHUS,
TO YEJIOBEK €CTh HEKUH «UHCTpYMEeHT» ['en. DTo — MpOAYKT KOIBOJIOIMOHHBIX IPOLECCOB,
pelaronuil BIOJIHE ONPEACICHHYIO 3a7a4y, O KOTOPOl TOBOPHIIOCH BhIIIE (BO3MOXKHO, U HE TOJIBKO
ee). COOTBETCTBEHHO HHUYTO HE MeEIIaeT paccMaTpuBaTh M BHPYCH, U JIOOBIE JApyrue
MUKPOOPTaHU3MBI KaK HEKUH TPOTHBOBEC, KaK PEryJsiTOp NEATEIbHOCTH 4YEIOBEKa, AKTHBHO
peoOpasyromero Npupoy.

Pa3zymeercs, Takas To4ka 3peHUs SBISETCA Oojee YeM paguKalbHOW, HO OHA CIIYXHUT
MIPEKPACHON WILTIOCTPAIMEH K CIAEAYIOMIEMY IIary B TOCTPOSHUSIX, BOCXOSIINX B TIPEICTABICHHIX
B.1. Bepnanckoro.

Ecnu roBopuTh 0 KO3BOMOIHMH 000JI0UEK 3eMIIH, TO B UX 4ucio, cieays B.M. Bepuaackomy,
cllelyeT BKJIIOYHTH eImlé OJHYy 000JI0UKY, KOTOPYI0 OH Ha3Bain Hoocdepoil. Ho, ecnu paccyxnaTh
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IIOCJIEI0BATENBHO, TO U IKOHOMUYECKAA IEATEIBLHOCTD YEIOBEKA TaKXKe JOHKHA paccMaTpUBaThCs
¢ no3uuuu koHuennuu Jx. JlaBnoka.

Heckonpko ynpomas, MoxHO cka3aTh Tak. B.M. BepHaackuil nomeén HaMHOTo JajiblIe, YEM 3TO
OTBEYAET JECHCTBUTEIBHOMY MOJIOXKEHUIO /1e7. BO3MOXKHO, pazfensst uaen pycckux KOCMHUCTOB, OH
OUYEHb XOTEJ YBUIETh B JIIOJISIX HEUTO CBETIIOE. B 3TOM ke pycie paccykJIaau U pacCyk OarT U
MHOTHE €r0 MOocjeI0BaTeNl, TPAKTYIOUIIe CTaHOBJIEHHE HOOC(hephl Kak Top:kecTBo Pasyma.

Opnako Tekyllas NpaKTHKa 3acTaBlisieT TOBOPUTh O TOM K€, HO B OoJjiee MPU3EMIICHHBIX
TepMuHax. [IpuxoauTcs mpu3HaTh, YTO B KaueCTBE JOMOJHUTEIbHON 000J0YKH 3eMild, KOTOpas
CBsI3aHa C MOSBJICHUEM YEJIOBEKa, HE BIIOJIHE 000OCHOBAHHO MMEHYIOIIETO ce0si pa3yMHBIM, CIIEAYET
paccMaTpuBaTh HE HOOC]Epy, a TO, YTO UMEHYETCSI SKOHOMHUKOM.

B.1. BepHajckuii COBEpIIEHHO CIIPaBEAJIMBO MOAUYEPKUBAN, YTO YEJIOBEK IIPOM3BEN HAa 3emiie
IIEPEBOPOTHI, COMOCTAaBUMBIE C KATaKJIM3MaMHM, CBA3aHHBIMU C T'€0JIOTMUECKMMH IIPOLECCAMU, BO
BCSIKOM CJIy4ae, MajblMH, HO MPEINOCBUIKON JJI 3TOTO CIYKWJIO OTHIO/Ib HE €ro CTPEMJIEHHE K
pazyMmy, a TO, 4TO ceiiyac Ha3bIBA€TCs SKOHOMUKOM.

CnenoBaTenibHO, MOXXHO HPUUTH K CIEAYIOLIEMY BBIBOJY. OKOHOMUYECKHE MPOLECCHI,
MPOTEKAoIIKe B TOM 000J0uke 3emiid, KOTOPYIO COPMUPOBAT YEIOBEK, KOIBOJIIOIUOHUPYIOT CO
BCEMHU OCTaJbHBIMU MPOLECCAMH, MPOTEKAIIIMMU B JPYrux ee oOojoukax. MIMEHHO mo3Tomy
SKOHOMHMKY, Kak Obl, CTpaHHO 3TO HE 3BYyYaslo, CJI€yeT pacCMaTpuUBaThb B TECHEHILEH CBA3M CO
BCEMH TEMH MpOIlecCaMH, KOTOPBIE MPOUCXOIAT, B YAaCTHOCTH, B Omocdepe. MIMeHHO 3TO U
SBJIETCS KJIIOYEBBIM TE3MCOM, KOTOPBIM MO3BOJSIET MOHATH CYIIHOCTh TOTO, YTO IMPOU30LUIO HA
sTOM 1u1anere B Havaie 2020 rona.

Tem cambpiM Henb3s HE 3aKIIOUUTH, YTO B PACCYKICHHUSIX O KOAIBOJIOLUUU 00OJOUYEK 3emIu,
Bocxomsmux k Jx. Jlamoky u B.M. Bepnanckomy, mMecto Hoochephl Ha CETOMHSAIIHHI JEHBb
3aHMMaeT PKOHOMUKA, UM TOYHEE T'€0IKOHOMHUKA. JTa 0007104YKa 3eMJIM KOIBOIIOIHMOHUPYET CO
BCEMH OCTajdbHbIMU. ClefoBaTelibHO, €€ MaclTa0Hble peakUud Ha JHOble NPUPOJIHBIE
KaTakJIM3Mbl, TaK WM HMHaue, TakKXe JODKHBI OTBEYaTh KOHUENIMM Ko3Botouuu. Heckonbko
yhpoIas, MOXKHO cka3aTh Tak. llpupona perynupyer (GpyHKIMOHHMpOBAaHUE KaXJI0H M3 000J0uYeK
3emMiin yepe3 pEeaKIMI0 BCEX OCTalbHBIX; 3TO, T'OBOPS S3BIKOM (DHM3HMKH, CaMOCOTJIacOBaHHAas
cucrema. CreoBaTenbHO, MOKHO TOBOPUTH O TOM, YTO PETYISITOPOM SKOHOMHKH SIBISIETCS] OTHIOb
He Tosnbko DenepanbHas pesepBHas cuctema win LleHTpoOGank Poccuu, HO W Bce OCTalbHBIE
000J10YKH 3eMIIH.

OueBUAHO, YTO B YCJIOBHUSX, KOI/Ia CPeU BCEX MIIEKOMUTAIONIIUX YEIOBEK, HMEHYIOUIMNA ceOs
pasyMHBIM, 3aHAJ JOMUHHUpYIOLIee IOoJOoXKeHHe, Haubosnee 3(P(PEeKTUBHBIM HHCTPYMEHTOM
BO3JICHICTBUSl Ha HEro OCTAlOTCS MUKPOOPraHU3MbI U BIIOJIHE BO3MOXKHO, YTO UMEHHO 3TO MBI U
Habo1aeM. DKOHOMUYECKas I€ATEIbHOCTh YEJIOBEKa BBIIIUIA 32 BIIOJIHE ONpEAEIEHHbIE PAMKH, U
MIPUPO/Ia Ha 3TO KaK-TO cpearnponaia. Pazymeercs, moka 4yTo 3To He 60jee YeM runoresa.

Ha nanHom stane uccnenoBanus €€ Hesb3sl HU MOATBEPAUTh, HU ONPOBEPIHYTh, HO OHAa UMEET
POBHO TaKoe e MpaBO Ha CYLIECTBOBaHME, KAKOE UMEIOT U IPYrHe MOCTPOECHHMS], BHITEKAIOUINE U3
touku 3penus Jk. JlaBmoka. OpHako cam 0a30BBId MOAXOJ, B COOTBETCTBHM C KOTOPBIM
HSKOHOMHKY CJIEeJlyeT paccMaTpuBaTh KaK OJHY M3 000J0YeK 3eMJH, MO3BOJSET MOCMOTPETh Ha
TEKYIIMH SMUIEMHOIOTMYECKUHA KPU3HC C HECKOJIBKO APYroil TOUKHU 3pEHMS.

JIeCTBUTENBHO, B OTKPBITOM I€YaTH BBICKA3BIBAIOTCS CaMbl€ pa3jIMYHbIE TOYKH 3pPEHUS,
CBSI3aHHBIE C TEM, OTKYJla, COOCTBEHHO T'OBOpS, BO3HHMK 3TOT BUPYC M IMOYEMY OH OKa3aJl Ha
SKOHOMMUKY IUIaHETHl CTOJIb BBIpAXKEHHOE BO3jelcTBHE. Bo BCkoM citydae, 3TO BO3JEHCTBHE HE
COIIOCTaBUMO C TEM, KOTOPbIE OKa3aJIM aHaJOTHYHbIE BUPYCHbIE HH(EKIINY, BOZHUKABILNE B HaUaje
XXI Beka. Koncnuposnorusi, KOHEUHO, 3/1eCh HE MNpPUYEM; paBHBIM 00pa3oM, HET OCHOBaHUI
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npeanoiararb, 4YTO CTOJb MAcIUTaOHBIA «MH(GOPMALMOHHBIA YCHINTENb» (OYEBUIHO, YTO
paccMaTpuBaeMoe BO3JCHCTBHE IPEUMYIIECTBEHHO CBA3aHO C HWH(POPMALMOHHBIMH, a HE
MEIULIMHCKUMHE (pakTOpamMu) cpaboTall IO YbEH-TO BOJIE.

ITon TepMUHOM «MH(POPMALMOHHBIA YCUIMTENb» 3AECh U Jlajee MOHUMAeTcs cleayromee. 3a
BCEMH TEMH COOBITHSIMH, KOTOPBIC Pa3BEPHYIUCH BOKPYr COVid-19, pasymeercsi, CTOMT HeEKas
O00BEKTHBHAsL peaIbHOCTh. BUPYCHI CyIIECTBOBAIM U CYILECTBYIOT; BbI3bIBAEMbIE UMM MHQEKIUU
JIUArHOCTUPYIOTCA, W HET HUKAaKUX OCHOBaHMH He J0BepsATh BcemupHON opraHuzanuu
3JIpaBOOXPAHEHMS] B TOM, YTO KOHKPETHO 3Ta BUPYCHAs MHPEKIMS 1HCTBUTEIBHO UMEET MECTO.

OnHako BIMSHHE HA MUPOBYIO SKOHOMHKY, OKa3aHHO€ TEKYIIUM KPU3HCOM, HE MOTJIO ObI OBITH
CTOJIb 3HAYUTEIIBHBIM, €CIIH OBI JUIs TOTO HE CO3PETN COOTBETCTBYIOIIME MPEANOCHUIKU. B epByro
ouepenb, 371eCh peub UAET O TOM HACKOJBKO OBICTPO pacmpocTpaHseTcss HHPOpMaLus, HACKOIbKO
3G PEKTUBHBIMH B COBPEMEHHOM MHUpPE CTAaHOBATCS WH(GOpPMAIMOHHBIE BO3ACUCTBHS. J[pyrumu
CJIOBaMHM, BO3/IEHCTBME HA SKOHOMHUKY ObLJIO B Ooubliel cTeneHu HH(OPMAIMOHHBIM, HEXEIU
cyryoo meauuuHckuM. CienoBareiabHO, BOZHUKAET BOIIPOC O TOM, a KAaK MMEHHO 3TO BO3JeiicTBHE
OBbUIO CO3/aHO, KAK OHO BO3HMKJIO.

KoHncnuposoruyeckue BepcHM YTBEPXKAAKOT, YTO ATO JENO0 PYK HEKHMX MO3TOBBIX IIEHTPOB,
KOTOpbIE pa3Belid COOTBETCTBYHOINYI0 PR-kammaHuio ucxois u3 COOCTBEHHBIX AAJEKO HJIYLIMX
neneit. C Takod TOYKOM 3pEHHSI MOXKHO COTJIAIIaThCsl, MOKHO M HE COTJAIIaThCsl, HO €CTh BIIOJHE
olpesieJIeHHbIE OOCTOSTENIbCTBA, BCJIEACTBUE KOTOPBIX CaMO€ NPHUCTAIbHOE BHUMAHUE CIEAYET
obpatuth Ha KoHnenuuio Jk. JlaBmoka. A HMMEHHO, CYIIECTBYIOT MEXaHH3MBbl KOJUICKTHBHOMN
peaxkiuy 4eJI0BEeUeCTBa Ha T€, WINM MHbIE BHEITHUE Pa3IPasKUTEIH.

Jlaneko He ciay4alHO BbIIE TOBOPUIOCH O TOM, 4YTO CYIIECTBYeT IioOanbHas
KOMMYHHKAIIMOHHas cpela, popMupyemas 3a c4eT TOro, 4To COLMYM (PaKTHUECKH BO3HHMKAET B
pe3yabTaTe OOMEHa CUTHAJlaMU MEXAY OTAEIbHBIMHU (pparMeHTaMu Iio0aibHOM HEHpOHHOI ceTH,
KaX/Iblii M3 KOTOPHIX JIOKAJM30BaH B IMpe/enax TOJIOBHOIO Mo3ra HHAMBHAA. [loOanbHas
KOMMYHMKAI[MOHHAsl CETh CYILIECTBYET pealibHO, Oosiee TOro, oHa o0ianaeT CBOEM COOCTBEHHOM
pacnpeieieHHON MaMsThl0, YTO BBITEKAeT M3 AJIEMEHTApHBIX COOOpaKeHHM TeOpHUHM HEMPOHHBIX
cereil. Pa3 y He€ ecTb CBOSI COOCTBEHHas paclpeleleHHas MaMATh, 3HAYUT, B ATOM MaMATH
COJIEPKUTCS Ta WM MHas uHpopmaius. B cooTBeTCTBUM ¢ BBIBOJIaMU, CACTaHHBIMHU B [ 18], UMEHHO
3Ta HH(pOPMAIMS U TOPOXKAAET PA3TMUHOrO poJa MH(POPMAIIMOHHBIE CYIIIHOCTH, KOTOPbIE Ha S3bIKE
TYMaHUTapHbIX HAyK MHTEPIOPETUPOBAINCH KAaK  COLMOKYJIBTYPHBIM  KOJ, MEHTAIUTET,
00IIIeCTBEHHOE CO3HAHME U T.1.

JIroboe MacmTabHOe WHGOPMAMOHHOE BO3JeicTBUE OyaeT JeMCTBUTENBHO MacIITaOHBIM
TOJIBKO TOT/Ia, KOTJa OHO B TOM MJM MHON CTENEHU CO3BYYHO (KOMILJIEMEHTApHO) IMpOIeccaM,
KOTOpBIE€ MPOTEKAIOT B II100albHON KOMMYHHKAIIMOHHOM cpenie. Tak, HuKakas camas 3/paBasi ujes
He Oyzner ycBoeHa OOIIECTBEHHBIM CO3HAHUEM, €CIM OHAa HE YJOBIIETBOPSIET ATOMY KPUTEPHIO
(uctopusi HayKM 3HA€T MHOKECTBO JOCTHKEHHH, MPO KOTOpbIE NPUHATO TOBOPHUTH, YTO OHHU
«oborHamu cBoe Bpemsi»). M1 Hao00OpoT, ceiiuac OTYETIMBO BUIHO, YTO OOIIECTBEHHOE CO3HAHHE
TrOTOBO aCCHUMWJIMPOBATh CKOJBKO YTOJHO TJIYNOCTeH, HauMHas OT IPEcIOBYTOro (eH-urys, u
3akaHuMBasg romeonatued. C TOUKM 3peHHs Moxeneil [18], 3T0 MOXHO HMHTEpHpPETUPOBATH
crenytomuM oOpazoM. OOIIECTBEHHOE CO3HAHUE ACCUMMIUPYET HMMEHHO T€ HUACH U MBICIH,
KOTOpblE  KOMIUIMMEHTapHbl ~TeM IpolieccaM, KOTOpbleé IPOUCXOAAT B  TJ00albHOU
KOMMYHHUKAIlMOHHOU cpefe.

Bbonee Toro, ¢ Touku 3peHUsI OOBIICHHOTO CO3HAHUS, C TOUKH 3PEHUS TE€X MOHSATUH, KOTOPHIMU
OTIEPUPYIOT MBICISALINE JIIOAM O OTAEIbHOCTH, 3TH MOHATHUS M NPEICTABICHUS EHCTBUTEIBHO
MOTYT BBIIJISIIETh KaK HEKas 4y0BUIIHAs TaynocTs. Ho, Bcexke Hao MpuHUMaTh BO BHUMAaHUE TO,
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YTO JIOTMKA, KOTOPOW TMOJIB3YeTCS OTIENbHBIA YEIOBEK, BOBCE HE 00s3aTeIbHO JOJDKHA
pacrpoCTpaHsAThCS Ha JIOTHKY, KOTOPOHM «IIOJIb3YeTCs» TI00adbHass KOMMYHHUKAIIMOHHAs CETb.
Pazymeercsi, cI0BO «IIOJB3YeTCS» 311€Ch HCIIOIB30BAHO C HEKOTOPOW Joyiell MeTadOpU4HOCTH,
MOCKOJIbKY, TOJYepKHBaeM emeé pa3, BOBCE He 00s3areiabHO, dYTOOBI  IIOOabHAs
KOMMYHHKAI[MOHHAsl CETh JIEUCTBUTENBHO NpPECTaBissia cO00M HEKHil pacrpeAenéHHBI pa3ym
(unu ero otaaneHHbld aHayor). COOTBETCTBEHHO, NTOKa HET HUKAKUX OCHOBAHHWM yTBEpKAATbh, UTO
oHa 00Ja/1aeT 1elenoiaraHieM, HO 3TO HE MEHSIET CYTH Jiena.

Peub uaér o TOM, UTO HU OJMH CaMBbIil TAJTAHTIUBBIM MMOJIUTTEXHOJIOT, HU OJIHAa camasl MOLIHAs
OpraHu3anisi HE B COCTOSHHM KapJUHAJIBHO TpaHCHOPMHUPOBATH TE IIPOLECCHl, KOTOPHIE
NPOUCXOJAT B TIJOOATbHONM KOMMYHHMKAIIMOHHOMW cpene (xors Obl HpocTo B CUIIy €€
MHEpUHOHHOCTH). OpraHu3aluu U MpaBUTEIbCTBA MOTYT HCIOJIb30BaTh 3TH IPOLECCHl B CBOMUX
uHTEepecax, 3To Tak. Ho, Takoe wucnoip3oBaHue OyIeT CPOAHM TOMY, KaK aBHAKOHCTPYKTOP
UCIOJIb3YET 3aKOHBI a’poauHaMuku. OH He B cuilax TpaHC(HOPMUPOBATH CaMU 3aKOHBI, OH HE B
cri1ax MOJIU(UIIUPOBATh OOBEKTUBHBIE a9POJUHAMHYECKHE MPOIIECCH], HO OH MOXKET MMOCTaBUTh UX
cebe Ha ciyx0y.

Ckopee Bcero, Mup ceiuac JCHCTBUTENBHO CTOJKHYJICS C JOCTaTOYHO CHEIU(PUIECKIM
sBlieHueM. B Heapax KOMMYHHKAI[MOHHOTO MPOCTPAHCTBA BO3ZHUKIIM OIpPE/IEJICHHbIE MPOLIECCHI.
Wx, BroiHe BO3MOKHO, HEKME YMHBIE JIFOJIM PEILMIHN [TOCTaBUTh ce0e Ha Ciiyk0y, HO 3TO OTHIOJb
He 00s3aTeIbHO, 1a U HEBAXKHO.

OCHOBHOH BONPOC COCTOUT B TOM, KaKM€ MMEHHO IPOLIECCHI, MPOTEKAIOLUE B II100aIbHON
KOMMYHHUKAIIHOHHON Cpezie, MOTJIM OKa3aTh CTOJb MAaCIITAOHOE BO3IEHCTBHE HA SKOHOMHKY. OTBET
Ha 3TOT BOIPOC MOXET OBITh JlaH, OTTaJKUBasch OT mpenctaBienuid B.M. Bepuaackoro u Jx.
JlaBnoka.

Belmie roBopuiioch 0 TOM, 4TO TO, YTO MUMEHYETCS SKOHOMHKOW, JODKHO OBITh «BIMCAHO» B
KOABOJIOIMOHHYIO Mozens k. JlaBmoka. i 3TOro ecTh OCHOBaHUS, KOTOpbIE YK€ JaBHO
chopMyIHUPOBATIM CaMH SKOHOMHMCTHI. [IefICTBUTENBHO, PHIHOK B KJIACCUUECKOM MOHUMAaHUHU 3TOTO
TEPMHHA, CTPOTO TOBOpPS, NMPEACTaBIseT COOON HEKMH Makpockomuueckuil perynstop. To, 4to
nocnenosareny Anama CMHUTa UMMEHOBAIM U UMEHYIOT HEBUAMMON PYKON pBhIHKA, HA COBPEMEHHOM
S3BIKE CJIEyeT TPAKTOBaTh KaK KOJJIEKTUBHOE (M OTYACTH CAMOCOTJIACOBAHHOE) MOBEJCHUE CPEIbI,
c(OPMHPOBAHHOW SKOHOMHYECKHMH areHTamu (MpeanpuHUMaTe s iMu, paboTHukamu u ap.). Ilo
Anamy CmuTy, AaHHas cpela Kak IeJloe YIpaBiseT JeHCTBUSAMH OTIENbHBIX 3J€MEHTOB. B
CYIIHOCTH, TaKasi TOUKa 3p€HHsI Ha PbIHOK HUYEM He OTIIMYaeTcs oT Oojiee oO1ieit, oT Toi, KoTopas,
COOCTBEHHO, U MCIIONB3YETCs B JaHHOU paboTe. B cooTBEeTCTBHM C HEIO, MPUPOJIA TOKE BHICTYNAET
B KaUeCTBE €CTECTBEHHOTO MaKpOPETyJIATOpA.

Ha, pazymeeTcsi, 4eJIOBEK BMELIMBAETCS B 3TU MPOLECCHl, HO UCTOPUS SKOHOMUKH TOXE 3HAET
MOTBITKYA CO3/JaTh MJIAHOBYIO 3KOHOMHKY, TO €CTh CO3/JaTh MHbIE MaKPOPETYISATOPHI, HO MOKa 3TH
MOTIBITKH TPY/AHO Ha3BaTh YCHEITHBIMHU.

Tem Oonplie OCHOBaHMI TOBOPUTH O TOM, YTO TAaKOM MAaKpOPETyIsITOp KaK pPHIHOK
«BITUCBIBAETCS» B MpOIlecChl Oojiee 0oOIIeil Makpoperyasiiu, TO €CTh B T€ MPOLECChl, KOTOPbIE
MPOTEKAIOT B KOABOJIIOIMOHUPYIONIUX 000JI0YKaX 3eMIIH.

OnHako HYXHO MOHUMAaTh, YTO MPOIECCH MAKPOPETYISALUN HOCAT HeMUHEWHbIH xapaktep. Ha
A3BbIKE SKOHOMUKH 3TO TPAKTyeTCs uepe3 KPU3UCHBIN XapakTep e€ pa3Butusa. Heckonbko ympormas,
MOKHO cKa3aTh Tak. Jltobas cucrema HayHET MepecTpaumBaThCsi TOJIBKO TOr/Aa, Korjga eé
nanpHeiiee (QyHKIMOHHUPOBAHUE B IMPEKHEM DPEKUME CTAaHOBUTCS YXKE€ HEBO3MOXHBIM. Kak u
YTBEpKAAeT KJlacCHuecKasl TUaleKTHKa, JTI000e pa3BUTUE UJIET Yepe3 KPU3HUCHI (IPOTUBOPEUNs), U
3TH KPHU3UCHI BOBCE HE 00s3aTENBHO JODKHBI OBITH CBA3aHBI TOJIBKO JIMIIb C SKOHOMUYECKHUMHU
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¢dakropamu. Ecnm BepHyTbes K Touke 3penus B.M. BepHanckoro, B COOTBETCTBHU C KOTOPOM
YeJIOBeK OCYIIECTBIIIET Ha 3eMJIe  MaclTa0Hble MpeoOpa3oBaHUs, COMOCTaBHMBIE C
reoJOrM4eCKMMM  MPOLECCaMU, TO TOIAA Ha OTH KPHU3UCHL, KOTOPHIE CBS3aHBI TOJBKO C
BHYTPEHHUMH OCOOCHHOCTSIMH Pa3BUTUS COOTBETCTBYIOIIEH OOONOYKH 3eMJIH, JOJDKHBI
HaKJIaJbIBaThCS U Oosiee MacIITaOHbIE.

OueBHIHO, YTO B COBPEMEHHBIX YCJIOBHSIX Pa3BUTHE YEJIOBEUECTBA IOILIO, MSATKO TOBOPS, HE
COBCEM II0 TOMY IIyTH, KOTOPBIN OTBEYAET MPEICTABICHUAM O MPOIECCax KOIBOIIOIHMH, BO BCIKOM
cllydae, €CJIM UCXOJUTh U3 MPEANOIOKEHHS, YTO YEJIOBEK — 3TO TOT HHCTPYMEHT, KOTOPBIN co3/alia
I'est, aT0OBI 0OecnieunTh (HOpPCHPOBAHHOE PA3BUTHE.

Wuaue roBopsi, TOT MacITaOHBIA KPU3HC, KOTOPBIN Nepelien B MaHHU(peCcTUPOBaHHYIO (GopMy B
2008 roay, 0OHaXWII BIIOJTHE ONPE/ICIICHHBIC 00CTOSATENbCTBA. 3HAUNTENIbHAS YaCTh YEJI0BEYECTBA B
IIPSIMOM CMBICIIE 3TOTO CJIOBa CTaja Iapa3uTH4YecKo. B 3ToM yOexIaroT HEnocpeICTBEHHbIE
HSKOHOMMYECKHE TIOKa3aTelu. 3HAuuTelNbHAs 4YacTh JioJed 3aHsATa B cdepe YyCayr, MOSBUIKCH
OTPOMHOE KOJIHMYECTBO «(PEHKOBBIX» pabOUMX MECT, OTPOMHOE KOJIHYECTBO MCEBAOPAOOTHHKOB.
JIr060ii cTyneHT 1I000r0 YHUBEPCUTETa MUPA MOXKET B 3TOM C JIETKOCTBbIO YOeAUThCs, POUIS 1O
KopujaopaMm pojHoro yHuBepcutrera. OH yBUAWT, B KAaKOM H300WJIMHM TaM PacCIUIOAMIKCH
Pa3IMYHOTO poJia OIOPOKpPAThl. ITO, KOHEUHO, HE 0OoJiee YeM MILTIOCTPAlNs, HO OHA OTPaXKaeT CyTh
JieJia, CIUIIKOM OOJbIlINEe Pecypchl YEJI0BEUECTBO TPATUT HA YIpaBJIEHHE caMUM co0oi. ClauIKoM
MHOTO OIOPOKPATOB, CIMIIKOM MHOTO Pa3HOMACTHBIX ayIWTOPOB, CIMIIKOM MHOTO BCSIKOTO POJa
«AQHAJIMTHKOBY», CIHMIIKOM MHOTO O(QHUCHBIX PAaOOTHUKOB W BCETO TOTO, YTO B AHTJIOS3BIYHOM
mutepatype umenyetcs bullshit jobs [24].

CymiecTBOBaHUE 3TON MPOCIONKH, BO-TIEPBBIX, €CTECTBEHHBIM 00pPa30M CO37aeT TMTaHTCKOE
JIaBJICHHE HA PECypChl IUIAHETHI, a, BO-BTOPHIX, OHO, CTPOTO TOBOPS, PEHIMTETLHO HUYEM HE
ompaBaaHo. Ecnu paccyxnaTte B pamMKax KOHIICTIIMUA KOIBOJIOIMH, TO «3ajadyeil» deloBeKa Kak
KOMIIOHEHThI Ouocdepsl sBiseTcs obecriedeHue AanbHeimero pasputus. Hamuume Bcelt 3TOM
MIPOCIONKH, KOTOpasi COCTaBJISIET OCHOBY OOIIECTBa MOTPEOJICHNU S, €r0 TOPMO3HT.

3/1ech CHOBa MOKHO BEPHYTHCS K MPENIENbHO HATrsAHOMY puMepy. JIro0oil Oropokpat oT Hayku
caenaet Bc€, 4ToObl Hay4HbIE JOCTUKEHHUS] HUKEM PeajbHO He ObUIN ClielaHbl, YTO MOKHO BHUJIETh
KaXX/IbIi IeHb. BIOpOKpaT OT HAayKH MPEennoYTET MMUTHPOBATh HAYYHYIO JIESTEBHOCTD, MOCKOIBKY
€cli Jiesla TIOMAYT B MHOM HAalpaBJIEHUH, TO BCEM M KaXJOMY CTaHET OYEBHUJHO €ro MCTHHHOE
muno. bropokpaT mpeamodreTr pyKOBOJIUTH, OH MPENNOYTeT MOCTABUTH IOJ KOHTPOJb JIF0OOH
Ipoliecc, HO, €CIM ATOT Mpollecc JEHCTBUTENbHO HAauyHET Pa3BUBAThCA OYEHb OypHO, OIOpOKpaTy
IIPOCTO HE XBaTUT KBaTH(UKanuu. IMEHHO MO3TOMY OH IMOMBITAETCS OCTAHOBUTD JIHOObIE peaslbHbIe
HayYHBIE JOCTH)KCHUS B 3apO/IbIIIIE.

Bepuemcs k npencraBieHusM o0 SKOHOMHKE Kak 00 OHOHM U3 000JI04eK 3eMJIM; UMEHHO OHU
MO3BOJISIIOT PACKPHITh MPUPOY TOTO SIBJICHHS, KOTOPOE C HEKOTOPOW J0JIeH YCIOBHOCTH MOXHO
Ha3BaTh SMUJEMHOJIOTHYECKUM KpusucoM. [loBeaeHue uenoBeka Bcerga ObUIO JAMATEKTUYHBIM;
MPEeKpPacHON WILTIOCTpalued K 3Tomy sBisieTca Teopusi maccuoHapHoctu JILH. I'ymuneBa. B
MoHorpadusx [25, 26] ydequTeabHO MOKa3aHO, YTO UCTOPHUS 3HAJIA PUMEPHI JIIOJeH, MMEHYEMbIX
MACCHUOHAPHUAMHM, KOTOpBIE, €CIIM TOBOPHUThH MPENENbHO YIPOIIEHO, BCErla CTPEMHIIUCH K YEMY-TO
BbICOKOMY. VX OYeBHIHOW MPOTHUBOMOJIOKHOCTBIO SIBISIOTCSA MHIMBUABI, OPUEHTHPOBAHHBIE HA
II0JIY’)KUBOTHOE CYILIECTBOBAHHUE; 3TO — TE, KTO CAEJAI CMBICIOM CBOEH XM3HHU YJOBIIETBOPEHHE
TeKyImuX MoTpeOHocTel. [IpuMepbl TakuX IMONYKUBOTHBIX JIETKO MOYXHO HaWTH B COIMATBHBIX
OHJIaliH CeTAX, Ie B H300WIMHM BCTpPEYalOTCs, HAampuMep, OapbIIIHM, KOTOPBIX HE HWHTEpECyeT
HUYEro, KpoMe OpeHI0BOM 01K Ibl, BKYCHOU €/Ibl U YIaUHOTO 3aMY>KeCTBa.
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OTH J1BE KaTEropuu JIoAel MPOTUBOIOJIOKHBI U Ha OalaHce MEXAy HUMHU, COOCTBEHHO TOBOPH,
U pa3BuBajach coBpeMeHHas IuBmim3anusa. Kak moxasan eme JIL.H. I'ymwmnes, obmectBo, B
KOTOPOM 3aBEJOMO JIOMUHUDPYIOT [1aCCHOHApUHU, TAaK)K€ HE SBJISETCS YCTOMYMBBIM — OHH,
VIIPOILIIEHHO TOBOps, OBICTPO Tepenepyrcss MeXAy coOoil, W CTONKHOBeHHA OyayT TeMm Ooee
OJKECTOYCHHBIMH, YTO HCKPEHHEE CJEIOBaHUE HJcally IPEANoNaracT HENpPUMHUPUMOCTb U
OTCYTCTBHE CKJIOHHOCTH K KOMIIPOMHUCCAM.

B coBpeMeHHBIX YCIOBUAX OajgaHC MEX1y NacCHOHApUsIMU M OOBIBATEIBCKUM OOJOTOM, C
OYEBHMIHOCTBIO, HapylleH. OO01ecTBO NOTpedsIeHUsT KyJIbTUBUPYET CyOIacCMOHApUEB, MPUYEM —
oco3HaHHO. llomuTHueckue 3aUTHI CTpaH sAApa MUPOBOM 3KOHOMHYECKOW CHCTEMbl COBEPIIMIIY,
€CIT Ha3bIBaTh BEUIH CBOMMU UMEHAMH, KATACTPOPHUECKYIO OIIUOKY.

Yepe3 HMHIYCTpUIO MOJBI, 4epe3 KuHemarorpad, depe3 HHCTPYMEHTHI IIOy-OM3Heca OHH
BHEJPUIIM B MAacCOBOE CO3HAHUE MBICIIb O TOM, YTO YEJIOBEK, MPEXKJIE BCETO, OJKEH MOTPEOIATD.
KynbT notpebieHust 0XBaTUII U 3JIUTHI, U KBA3UAIUTHI MPAKTUUYECKU BCEX OCTAJIBHBIX CTPaH MUPA.
B pesynbraTe nroaM, KOTOpbIE NMOHUMAIOT, YTO «LEHHOCTH» OOILIecTBa MOTPEOJIEHUS HE CYIAT
YeJI0BEYECTBY HUYETO XOPOILEro, (hakTHYEeCKH JIMLIEHBI [IPaBa ToJIoca, paBHO KaK U BO3MOXKHOCTHU
BJIMSITH Ha OOILIECTBEHHBIE MPOLIECCHI.

Kazamoce Obl, 3TO HE TakK CYyIIECTBEHHO, LUBWIM3ALUSA JOCTUIVIA B CBOEM pa3BUTUHU
OIIPEENIEHHOTO0 YpPOBHS M MOXKET TaK CyIlecTBoBaTh M Janblie. Ho Takas Touka 3peHus,
O3BYYCHHAsi MHOTUMH NYyOJIMIIUCTaMH, B JE€HCTBUTENBHOCTH SIBIISIETCS HE TOJBKO TIYOOKO
omurO0YHOW, HO U Oojee yeM ornacHOW. Pa3BuTHE SKOHOMUKH B TOH (OpMe, KOTOPYIO MPHHATO
Ha3bIBaTh KaNUTAIUCTUYECKON, HEOTIEIMMO OT KPH3UCOB, 3TO M MOKa3aHO B MoHorpaduu [27],
IIPUYEM Ha IOCTATOYHO IOIYJISIPHOM YPOBHE.

Jis  TOro 4YroObl KamMTAJIUCTHUYECKass 5SKOHOMMKA MOIJIa CYLIECTBOBaTb OHAa JIOJDKHA
HENPEepPbIBHO PaCIIUPATHCS, BBIXOJUTh Ha BCE HOBbIE M HOBBIE PbIHKHM cObITa. B 3TOM M cocTout
crienr(puKa KanuTaIMCTUUYEeCKOM opraHu3anuu npousBojacTa. Ho, Bce 3T0 Hepa3phIBHO CBSI3aHO C
pa3IMYHOrO poja Kpusucamu, o 4éM emeé nucan Kapnm Mapkc. MapkcucTckas TO4Ka 3peHHS Jie-
(akTo yKOpeHUIach U B 3alaJHON JUTEpaType, MPOCTO TaM HECKOJIbKO MOMEHSUIN TEPMUHOJIOTHIO.
Celiuyac pUHATO TOBOPUTH O (pa3zaX 3KOHOMHUYECKOIO CMaja M MOJAbEMA, HO 3TO HE MEHSET CYyTH
nena. Jlas Toro d4roObl KamUTaJIWCTUYECKass SKOHOMHMKA CYIIECTBOBAja, PBIHKH JIOJIKHBI
HENPEPBIBHO PACIIUPATHCS, U Pa3BUTHE UJIET YEPE3 Yepely KPU3UCOB.

WHCTpyMEHTOM IpeoosIeHUs] MacIITaOHBbIX KPU3HCOB CIYXUIM MupoBble BoWHBEL. Bo Bcskom
cllydae, HIMEHHO B 3TOM COCTOMT 3KOHOMHYECKOe coxaepkanue W llepsoii, u Btopoii MupoBbIX
BOIH. Bnipodem, anbTepHaTHBa CyLIECTBYET, MO0 KpallHEH Mepe, TEOPETUUECKU. B cooTBETCTBUU C
TOUKO# 3peHHs KPYIHEHIIEro aBcTpuiickoro skoHomucta Moseda Illymmerepa [27], KpU3UC MOKET
KyIUPOBaThCS NHHOBALIUSMU.

[ToguepkuBaeM, anprepHaTHBOM MUPOBOW BOWHE C TOYKH 3pEHHUS IPEOJIOJICHHS MOCIEACTBUN
kpusuca 2020 . gBiISIETCS CO3/IaHME MACIITAOHBIX MHHOBAIMU. J[pyrux He CyIIeCTBYET, Kakue Obl
MaJJIMaTUBHBIE MEpPbl B IEJIIX HMCKYCCTBEHHOTO CO3JaHMsI HOBBIX PBIHKOB HE CO3JAaBAJIUCh O[T
(maramMu SKOJIOTHUECKUX JABMKEHUH U TAKMX MHUAp-TIPOEKTOB Kak mpecioByTas ['pera TyHnOepr.

HmenHo Onaropapsi MHHOBALMAM IOSIBJISIOTCS HOBBIE PBIHKH, IMOSBIAIOTCS HOBBIE pabouue
MecTa, HauWHAeT JABMUrarbcs Kamurtan [27]. OnpHako A TOro, 4TOObl MHHOBAIMM TOSBHIIUCH
HY)KHBI, BO-TIEPBBIX, COOTBETCTBYIOLIME MHCTUTYLIUH, a BO-BTOPBIX, HY)KHa COOTBETCTBYIOIIAS
KajgpoBas 6a3a. MlHcTUTYIIMM B HacTosiliee BpeMs UMEIOTCS — 3TO MHOTOYMCIEHHBIE MHCTHUTYTHI
Pa3BUTHS, PA3IUYHOTO POJa BEHUypHble (DOHIBI U BCE MpoOUee, YTO CBA3aHO C MHBECTHLMSIMH B
yenoBedyeckuil kamurtan. CylecTBYIOT YHHMBEPCUTETHI, aKaJeMUYECKHE WHCTUTYThHI U MHOIO€
npyroe. Xyxe o6cTouT aeno ¢ kaapamu. Kak 06bu10 nmokazano B [28], mist TOro, 4ToObl HHCTUTYTHI,
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IpU3BaHHbIE O0ECIIeYMBATh T'€HEPALMI0 MHHOBALMN, paboTaian, OHU JIOJDKHBI B TIEPBYIO OU€pelb
OpPUEHTUPOBATHLCS Ha JIIOJIEH, KOTOPBIE, TaK UM MHAYE, OTHOCATCS K KAaTETOPUU IIaCCUOHAPUEB.

JUig co3naHus 3Ha4YMMOI0 JOCTHXKEHHUS B HAayKe U TEXHUKE, MO I0JIydaTh 3apIuiary, HYXHO,
9YTOObI TAaHHBIN KOHKPETHBIM YeNIOBEK, BBIPAXKasiCh MPOCTHIMH CIOBaMH, OOPOJICS 3a HEKYIO HIICIO.
OnHako Bce Te sIBJICHUs, KOTOPbIE IPOMCXOIAT B O0IIECTBE NOTPEOIEHUS, HE MOIVIM HE HAJIOKUTh
CBOEro OTIIEYaTKa MU Ha TO, YTO IPOUCXOAUT B Hayke. OT He€ craimu TpeOoBaTh HEMEAJICHHOMN
(¢uHaHCOBOM OTIAuM, B HAayKe HBIIIHBIM I[BETOM paclBena OrwopokpaTus. [losBuiioch orpomHoe
KOJINYECTBO MCEB/IOYYEHBIX, O KOTOPBIX TOBOPUIIOCH B [29,30].

[Taccuonapuu Bceraa ObLTH HEYJTOOHBI JUISI PYKOBOJCTBA, OCOOCHHO I OIOPOKPATOB HIKHETO
U CPE/IHEero 3BeHa, MOTOMY UX IMOCTapajicCh BHITECHUTH. Kak ciencTBue, craHoBiIEHHE O0IIECTBA
noTpeOIeHnsl MPUBEIO K TOMY, YTO HayKa KakK COLMalbHAs WHCTUTYLHS IEPEcTalla BBINOJHATh
CBOM (YHKLUHU, U TEKYIIUH SMUAEMUOIOTHUECKUN KPU3UC MOKA3al 3TO CO BCEW OYEBHIHOCTHIO.
Bce ordernMBO NOHUMAKOT, YTO NPOOJIEMbl HOCST KOMIUIEKCHBIM XapakTep, 4TO HeoO0XOAUM
ObICTPBIA M YETKUH OTBET, U OH HE MOXET ObITb CBEJIEH K YCHWJIHUAM TOJBKO MEIUKOB U
BUPYCOJIOIOB, HO HayKa — KakK cCoLManbHas MHCTUTYIMs — Momauut. [laxke Oerjoe uTeHue
NyOJIMIUCTUYECKONH —JIMTEpaTyphl IOKa3bIBae€T, 4YTO MPAKTHUYECKHM HHUKTO U3  (uiaocodos
IIOCTCOBETCKOTO ~ IPOCTPAHCTBA  HE  HOMNBITAICA  OCMBICAMTH  CYThb  IPOMCXOJSIIETO
npodpeccuonanbHo. To ke camMoe MOXKHO CKa3aTb W O TOJAABJISIONIEM OOJBITMHCTBE
IIpe/ICTaBUTENEH TEXHUUECKUX TUCLHUIUIMH, 1JI1 KOTOPBIX, Ka3aJl0Ch Obl, OTKPBIBAETCS IIMpoyaiiliee
110JI€ JJIs AESITEIbHOCTH.

EcTb oTnenbHBIE MOMBITKM CO3/aTh HEYTO HOBOE B 007acTH MH(POPMALMOHHBIX TEXHOJOTHMH,
CYIIECTBYIOT MHOTOYHMCIICHHbIE pabOThI, BBIIOJIHEHHBIE B 00JIACTH MEAMLIMHBI U BUPYCOJIOTUH, HO
HayKa Kak 1eJIOCTHasi MHCTUTYLUsA Je-(hakTo mpomoiidana. ITO MOXKHO CBA3aTh C TEM, YTO JIOAU
HayKd B TOJABIAIOLIEM OOJIBIIMHCTBE CIIy4yaeB YK€ MNEepecTaqd ObITh NacCUOHAPUSIMU B TOM
cMbIciie, KoTopeli 3aknaabBan JI.LH. I'ymunés. B mydmem ciyyae 3To peMeciIeHHUKH, paboTaromue
3a 3apIiiaTy, a B XyJUIEM TUIUYHBIE [CEBOYYEHbIE, O KOTOPBIX FOBOPHIIOCH B padorax [29,30].
DTO YaCTHBIM, HO UCKIIOUUTEIHHO BAXKHBIA CIydaid, JEMOHCTPUPYIOMIHI TOT (HaKT, 0 KOTOPOM
ropopwioch Bble. CTaHOBIEHHME OOIIecTBa MOTPEOJIEHHUS] HPUBEIO K SPKO BBIPAXKEHHOMY
nucOanaHcy B JAMAJEKTUYECKOW Mape MmaccuoHapuu — oObiBaTenn. OOIIecTBO MOTPEOIeHUs — 3TO
TOP’KECTBO T€X, KTO OPUEHTUPOBAH, TOBOPS CIIOBAMH KJIACCHKA, HA «CKOTCKOE OJIaronoaydue».

BnpoueM, BBIBOJ 0 TOM, KaKyr poJib UTpaJid MaCCUOHAPUU JUI PA3BUTHS LIMBHIN3ALNANA, MOKHO
crenath m Ge3 oTchUIOK K Tpyaam M. Illymmerepa. CTporo roBops, OCHOBON 4eNOBEUecKOil
LIMBUIM3ALMU B LEJIOM, SBISIETCA Takas HWHCTUTYLMS Kak Hayka, a €€ CO3/l1aBajli HMMEHHO
naccuoHapuu. Bce 3HaunMMble HayyHbIE JOCTHXKEHUS ObUIM CO3/1aHbl HMEHHO UMH, TO €CThb TEMHU
JIOJbMHU, KOTOpbIE HMENHM COOTBETCTBYIOIIMM Hakal CTpacTH, KOTOpPbIE PYKOBOJCTBOBAIHCH
TJIaBHBIM 00pa3oM HIEHHBIMU COOOpaKeHUSIMH (HATJISIIHOE CBUIETENIHCTBO STOMY COJAEPIKUTCS B
n3BecTHOM MoHorpaduu Kiaitra [31]) Temu, KTO co3MaBai aCTpOHOMHIO. TaKMMHU JIOJbMU Kak
Tuxo bpare, Morann Kennep, Mcaak Hpr0TOH ABUTAIO CTpEMIIEHHE HE TPOCTO YCTAHOBUTH NCTHHY,
OHM TBITAINCHh PACKPBITh IUIAH, B COOTBETCTBHMM € KOTOpbIM TBopen co3gan Bceenennyro. B
M3BECTHOM CMBICIIE T€ JIIOJM, KOTOpBIE CO3Jalld 3alaJHOEBPOIEICKYI0 HayKy, Opocajau BBI3OB
HebecaM; UMEHHO B ATOM CMBICIE UX MOXHO, cienys ['ymuieBy, ynoJoOUTh KOHKHCTaaopam,
KOTOpBIE LIUTM B Heu3BenaHHbIe 1eOpu FOxHOM AMepuKy.

OO61ecTBO MOTpeOIeHUs, TOAYEPKHEM €lle pa3, (GOpMHUPYET KpaliHe HETaTUBHOE OTHOLIEHHE K
MaCCUOHApHSIM; OHO OTTOpraeT MX, co3/aBas IJs HUX MaKCHUMaJbHO JUCKOM(OPTHBIE YCIOBHS
CYLIECTBOBAHHUS.
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MasiTHUK KauyHyJCS BO BIIOJHE OIPEACTICHHYI0 CTOPOHY, MOITOMY €CTh BCE OCHOBAHHS
Imojaratb, 410 B IIOJIHOM COOTBCTCTBHU C 3aKOHaAMH AUAJICKTUKH B 0603pI/IMOM GYIIYH_IGM OH
JOJDKEH KayHyTbCsl B Apyryr0. COOTBETCTBEHHO, €CJIM KOHIEMUHUS KOIBOJIIOIUU XOTh B YEM-TO
BC€pHA, TO TOr4a AOJDKHBI CIIOKHUTLHCA YCJIOBHA, ITPU KOTOPBIX MACCHMOHAPHUU CHOBA JOJI?KHBI 6YILYT
BBIITH Ha MEepBOE MECTO. JTO O3HAYaeT, YTO YEJIOBEYECTBO JKJET BIIOJHE ONpeielieHHas uepena
KpPHU3HCOB, KOTOpAasi CellaeT HEBO3MOXHBIM JalibHEHIIIee CYIECTBOBaHHE OOIIECTBA MOTPEOICHHUS,
0 KpaiiHel Mepe, B TOM BUJIE, B KOTOPOM OHO CYIIECTBYET ceifuac.

MoskeT mnokaszaTbCsi, YTO O3TO YTBEP)KICHHE SBISETCS HEKUM OJarornoxeiaHueM, HEKOU
HaJeXKJA0W Ha TO, YTO YEJIOBEYECTBO BCE K€ OJyMAaEeTCs, U YTO 32 HUM HE CTOUT KOHKPETHOTO
conepxkanusi. OgHako 3TO gajieko He Tak. it TOro, 4ToObl 3TO J0Ka3aTh, MPUIETCS CHENAThH
HEOOJBIIOE OTCTYIUICHUE, MPOASMOHCTPUPOBAB, YTO POJh MACCHOHAPHEB B HMCTOPUHU TAJIEKO HE
TaKas KaK 3TO MOKCT IIOKa3aThbCs IMPU MOBEPXHOCTHOM Ha6JHOI[eHI/II/I, 1 4YTO UX ITOSABJIICHUE BO BCEC
BpEMEHA U y BCEX HapO/IOB SBISETCS BIOJIHE 3aKOHOMEPHBIM IIPOLIECCOM.

Heckonbko ympomas, mHacCMOHApUM MPEICTaBISIIOT COOOM Ty YPE3BBIYAMHO Y3KYyH0, HO
UCKITIOYUTENIbHO BaKHYIO TMPOCIONKY 4YelOBEYEeCKOro oOIIecTBa, KOTOpas OOECHeuruBaeT ero
pa3BUTHE, CIIEAOBATEIHHO, BRIPAXKAasiCh HECKOIBKO YTPUPOBAHHO, HOOC(epa NOJKHA MECTOBATh UX
B TEpBYI0 oOuepenb. B mMpoTHUBHOM cilyuae UeJIOBEYECTBO 3axJIEOHETCS B YaBKAaIOILIEM
00BIBaTEILCKOM 00JIOTE, YTO M HAOIIOZAETCS CETOMHA.

OILHaKO C TOYKH 3pCHUA 06I>IBaT€JI$I, Ja U C TOYKHU 3PCHHUA O6I)II[6HHOI71 JIOTUKHN IIOBCACHUC
MaccCUoOHapHueB a0COMOTHO UpparonanbHo. Ouu, nongooHo Kanue /I’ Apk, )KEPTBYIOT KU3HBIO UITH
OJlaroroyiyaveM paad I[eld, KOTOopas 4Yalle BCEr0 BOCIHPHHUMACTCS OKPYKAOIIUMU Kak
Wt030pHas. MoTuBaius, pazyMeeTcs, J10JbKHA ObITh OUYeHb CUJIIBHOW, U BOSHUKAET BOIPOC O TOM,
YTO ATy MOTHUBALIMIO MOXET MOJACPKHUBATh, OCOOCHHO €CIM MBI TOBOPHM O JIOASX HAYyKH.
O4eBHIHO, YTO YEJOBEK CKJIOHHBIM K aHAJM3y, HE MOXET HE BHJIETh CBOEro IOJOXKEHUS B
o0miecTBe, HE MOXKET HE MOHMMAaTh, YTO OH YacTO >KEPTBYeT o4yeHb MHOTHM. CreaoBarenbHO,
CTPEMIJICHHE K UCTHHE JTOJDKHO OBITh 3aJI0)KEHO OY€Hb M OY€Hb TIIyOOKO. Pazymeercs, cyiiecTByroT
runoTe3bl, B COOTBCTCTBHMU C KOTOPBIMHU JIHOJU, 06na)1afoume CKJIOHHOCTBIO K KPCAaTUBHOMY
MBIIICHUIO, 00J1aJal0T HECKOJIBKO WHBIM CTPOCHHEM TOJIOBHOTO MO3Ta, HEKEJTH BCE OCTAJIbHBIE. A
HMCHHO, IO HCKOTOPLIM COBPCMCHHBIM AaHHBIM, T'CHCPALUA KpCaTHBa BLIZBIBACT PA3JpPaKCHUC
[IEHTPOB YAOBOJBCTBHS MIPUMEPHO MO TOMY K€ CAMOMY MEXaHU3MY, IO KOTOPOMY CTUMYTUPYETCS
opra3Mm. BrionHe BO3MOXHO, YTO TaKOTO poja OMOXMMHYECKHE MPOIECChl AEHCTBUTEILHO MMEIOT
MECTO, HO 9TO HE MEHSET OCHOBHOTO MOCHIIa JAHHOU PaboTHI.

YenoBeueckoe OOIIECTBO TEHEPUPYET BIIOJHE OIMPEAETECHHBIX 0CO0EH, MOBEIEHUE KOTOPBIX
BIIOJTHE MOXXHO Ha3BaThb ACBUAHTHBIM, OCOOEHHO €CJIM MBI TOBOpHUM C TOYKH 3PCHHA oOBIBaTEIISL.
MexaHu3M HX NOSBICHHUA U MEXaHU3M, KOTOpI:IfI OMnpeaAciEICT UX MOTHBAIWIO MOHO PaCKpbIThb,
OTTAJIKMBAasACh OT MNPCACTABJICHUA O CYIICCTBOBAHHUU rJ100aJIbHOMI KOMMyHHKaHHOHHOﬁ CpE€abl.
HamoMuuMm, BbIIlIE TOBOPWJIOCH O TOM, 4YTO TioOanbHas HMH(POPMAIMOHHAS cpefa HE MPOCTO
CYLIECTBYET, €€ MOXHO CUMTAaTh OOBEKTUBHON pPEalbHOCTHIO, U B HEE 3alUCBIBAECTCS HEKOTOpas
uHpopmanusa. Belme Takke TOBOPHIOCH O TOM, YTO TMPEACTaBIEHUS 00 OSTOW TIOOATbHOM
KOMMYHHKAITMOHHOM cpefie MO3BOJISIET HMHTEPIPETUPOBATH MHOTHE BEPOBAHUS IPEBHUX HAPOJIOB.

Bonee Toro, oHM O3BOJISIIOT CO3/AaTh HEKYIO PAIMOHANLHYIO OCHOBY JIJISI HHTEPIPETAIIUU TOTO,
yTo mnudaropeiIpl Ha3bpIBaIM METEMIICMX030M (HECKOJIBKO YIpoIass — TMepeceieHueM IyI).
Penmurum Bcero Mupa roBopsTt o 3arpoOHOM CYIIIECTBOBAHHMH, O TOM, UTO JyIIa YEJIOBEKa IMOCIE €ro
CMCPTHU MOKET UATU B UHBIC MHUPBI. CYHIGCTBOBaHI/IIO TaKoro poga BepOBaHI/Iﬁ TAaKXXE€ MOXHO OaTh
BITOJTHE PAIIMOHATILHOE O0BSICHEHNE.
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JleliCTBUTENBHO, €CIU TTI00aNbHasi KOMMYHHKAIIMOHHAS CETh CYIIECTBYET U B HEE 3alHChIBACTCS
HeKash MHPOpMaLUs, TO BIOJHE BO3MOXKHO, YTO PE4Yb HJIET O 3alUCH TyAa WH(POpMAIMU O TEeX
JUYHOCTSX, KOTOpPBIE CyMEIU OCYILECTBUTh T€ WM MHbIEe cBepuieHus [18]. He uckimroueno, yro
[Tucdarop, KOTOPHIiA KU B T€ BPEMEHA, KOTAa B3aMMOJCHCTBHE MEXKIy YEIIOBEKOM U TI00aTbHON
KOMMYHHUKAITMOHHOM CEThIO €Ile OBLIIO HECKOIBbKO Ooiiee TeCHBbIM [18], B TOI MM WHOW CTENCHH
OCO3HAaBaJl CYIIECTBOBAHHWE TAKOro pojia MexaHu3moB. OH mombiTajcs (Ha JOCTYIMHOM, Ha TOT
MOMEHT YPOBHE) HHTEPIPETUPOBATH 3TU MPOLECCH C PALIMOHAIBHON TOUKH 3peHus. Brpouewm, 3To
He Oojee YeM TuUIIOTe3a, KOTOPYIO TaKXkKe HeNb3s HU J0Ka3aTh, HU OMNPOBEprHyTh. EE& MbI
HCIOJIb30BAJIM TOJIBKO B IOPSAJKE WIUIIOCTPALMM K TOMY, YTO YEJIOBEK, OCYIIECTBUBIIUNA TE WU
CBEpLLUEHUS, CKOPEE BCEr0 «HE YMHUPAET 10 KOHIa» B IPSIMOM CMBICIIE 3TOro ciosa. bonee toro,
BIIOJJHE BO3MOKHO, YTO C TEYEHHEM BpPEMEHU OyIyT CO3/1aHbl CPEACTBA, KOTOPHIC ITO3BOJISAT
CUMTHIBaTh MH(OPMAIMIO, COJCpPXKAILIYIOCs B TJI00aTbHOW KOMMYHHMKAIIMOHHOM CETH, T.€.
oOecnieunTh Hekyr ¢opMy Oeccmeprtus. BosBpamiasch K KOHLEMNUMH HNAaCCHOHAPHOCTH, MOXKHO
BBICKA3aTh TUIOTE3y O TOM, YTO HMMEHHO 3TOT MEXaHM3M, T.e. CTpemiieHHe olecmeduTh cebe
OeccMepTHe B BEKax 3a CYeT Iepexoja B MHYI0 QopMy OBITHS, U JIGKUT B OCHOBE MEXaHU3MOB,
00ecreunBarOIINX MOSBICHUE TACCHOHAPUEB.

Brickazannble COOOpa)K€HUSI IMO3BOJISIIOT MOSICHUTH, MOYEMY KOMMYHHMKAIIMOHHAs 00OJOYKa,
chopMupoBaHHasE OOMICCTBOM TOTPEOJICHUS, CTAHOBUTCS CTOJIb HEycTOWUnMBOH. I[lo3BOMSIOT
MOHATH, MTOYEMY B CETOAHSAIIHEM MHpPE MPHUXOTUTCS TOBOPUTH 00 SMOXE MOCTHPABIbI, ITOYEMY B
YCIIOBUSIX ~TEKYIIEro SIUJEMHOJIOTMYECKOro Kpuszuca BCTa€T BOOpoC O  (aKTUYECKOU
KalMTaIM3all CTpaxa 4YelIOBeKa, IMMOYEeMy COBPEMEHHOE OOIIECTBO CTOJb JIETKO BOCHPUHHMAET
T00BIe B3/IOPHBIE CITYXU U MHOTOE JIPYTOE.

JleicTBUTENBbHO, €CIM B TIJI00ANbHON KOMMYHUKAlIMOHHOW cpelne 3a(UKCHpPOBAHBI Kak
MUHUMYM, OTJI€IbHbIE KOMIIOHEHTHI TMYHOCTEH TeX JIeATeNei, KOTOPhIe OCYIIECTBIIIN T€ WU UHBIE
CBEpIICHHUS, TO BO3HUKAECT BIIOJHE OMNpPENENEHHBIA pa3pblB MEXIY TeM, u4TO (OPMHUPYIOT HX
HEpa3yMHblEe TMOTOMKHM M MEXJIy HMX COOCTBEHHOH, €CIM MOXHO TakK BbIPa3UThCS, JIMHUEH
noBe/ieHUd. B pe3ynpraTe KOMMYHUKAllMOHHAs cpeja, MOTepsiBlLIas B3aWMOJAEWUCTBHUE C TEM, YTO
oOecnieunBaiio e€ cTabMIIbHOE CYLIECTBOBaHHE, TEPSET YCTOWYMBOCTb. B M3BECTHOM CMBICIIE 371€Ch
TaK)Ke BIIOJHE MOXHO TOBOPHUTH O TMporeccax camoperyisiuu. OOIecTBO MOTpeOIeHUs: ¢ TOUKH
3peHMs] KOHLEMIMM KO3BOJIIOLIMM HE MMeeT IpaBa Ha cyuiecTBoBaHue. OHO JOJKHO,
ClIeIOBaTeNbHO, YHUUYTOXUTD cedst camo. IIpu 3ToM peub BOBCe HE JOJKHA MJITH 00 YHUUYTOXKEHUHU
JHo/IeH, pedb UAET O MOJEPHU3AIMH BEKTOPA UX PAa3BUTHS.

JlecTBUTENBHO NOJaBIIsioIee OONBIINHCTBO JIFOJEH MOCTYNaeT Tak, Kak MocTynaroT Bce. OHU
MOMYUHSIOTCS JUKTATy CpeAbl M, CIENOBATENbHO, JUIsi TOTO YTOOBl YHMUYTOXKUTH OOIIECTBO
oTpeOIeHUs, COBEPIIEHHO HEO00S3aTeNbHO HCTPEOJIATh MHAMBHUIOB M XOUETCS HANEAThCS, 4TO
3TOro He mpou3oiaeT. /locTaTouHO MOMEHSATHh BEKTOpP Pa3BUTHSI, TOCTATOYHO TPaHCPOPMHUPOBATH
T€ MEXaHU3MBI, KOTOpble (OPMUPYIOT TUKTAT cpelibl. IMEHHO B 3TOM CMBICIIE BBILIE TOBOPUIIOCH O
TOM, YTO OONIECTBO TOTpPeOICHUsT 00s3aHO YHHUTOXKHUTH ce0s camo. COOTBETCTBEHHO BCE Te
MICUXOJIOTHYECKHUE U COLMAJbHBIE MEXaHU3MbI, O KOTOPBIX T'OBOPUJIOCH BBIIIE, MO-BHIUMOMY,
BKJIIOYMJIUCh MMEHHO JuId 3Toi wnenu. dolum, cTpaxu M Ipodee POXKIAI0TCA B TII00ATbHON
KOMMYHHUKAIIMOHHON CpeJie B MOpPSJAKE peain3alliid MEXaHU3MOB CaMOPETYISIUU C TE€M, YTOObI
00111eCcTBO MOTPEOICHNUS BCE Ke MPEKPATHIIO CBOE CYIIIECTBOBAHHE.

C TOuKM 3peHHs KOHUEMIMH KO3BOJIOIHMH €ro CYyIIEeCTBOBAHHWE HEONpaBIAHHO PEIIUTEIIHHO
HUYEM, OHO TOJIBKO CO3JAaeT U30BITOYHYIO Harpy3Ky Ha OCTajJbHble 000J0YKH 3eMIIH, HO OTPOMHOE
YHCIIO JIFOJIEN 3aMHTEPECOBAHO B €TI0 COXPaHEHUHU.
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B pesynbrare, umeeM 10, uTo uMeeM. Hayka rocriennue nojaseka pa3BuBacTCs CTPEMUTEIIbHBIMU
TEMIIaMUA TOJBKO B cepe MHPOPMALMOHHBIX TEXHOJOTMH, TO €CTh TaM, TJe €CTh MECTO JUIs
CPaBHHUTEIHHO MaJbIX YAaCTHBIX KOMIIAHWH, B KOTOPBIX HET OIOPOKPATOB WJIM WX BIUSHUE
npenedpexxumo Maino [28].

OTO KOHEYHO TOJIBKO JIMIIb OJWH OTIEIBHO B3SATHIM IPUMEDP, HO OH OTYETJIMBO ITOKA3bIBAET, YTO
B MOCJIEHEE AECATUIETHE YEIOBEYECTBO CBEPHYJIO C IIyTH Pa3BUTHS U MOLUIO B CTOPOHY CO3/IaHUS
MoOJieJiell CYIIEeCTBOBAHMS, MAaKCHMAaJlbHO TPUCIOCOOJIEHHBIX K o0miecTBy mnotpebneHus. B
OUYEepeTHOM pa3 YeIOBEYECTBO BO3/IBUIIIO KEPTBEHHUK MaMMOHE, «3TOMY MPOiij10Xe cpeid 60roBy,
kak nucan bepuapn [loy.

Pa3zymeercs, Takue qeiCTBUS HE MOIJIM HE OCTaThCsl O€3HaKa3aHHBIMM, IIPUPOJIAa HA 3TO HE MOTJja
HE cpearupoBaTh, U OHa cpearupoBayia. boiee TOro, ectb BCe OCHOBaHMS I0JIaraTh, YTO ATO OBLI
Jaxke He ynap, a npenynpexiaenue. Eciu cutyanust OyaeT u gajibliie pa3BUBATHCS 1O CIIEHAPHUSM,
HayepTaHHBIM HJI€0JIOTaMU O0IIecTBa MOTpeOIeHHs, MpUpPOJa HMEET elle MHOT0 phIYaroB
BO3JICHCTBUSL Ha OAHY M3 O0OJOYeK 3eMIid, HEIOCTAaTOYHO OTYETIMBO MMOHUMAIOUIYI0 CBOE
HMCTUHHOE NIPEeIHa3HAYCHHE.

AnpTepHaTHUBa, KOHEYHO, CylecTByeT. OCTaeTcsi BOZMOXHOCTh BEPHYThCS Ha IyTh Pa3BUTHS,
TeM OoJsiee, YTO MOHMMAHHUE CYIIHOCTH MHTEJUIEKTa U CO3HAHUS, K KOTOPOMY YEJIOBEYECTBO YiKe
MOXOJUT B CBSI3U C pa3pabOTKaMU CUCTEM MCKYCCTBEHHOI'O WHTEIJIEKTA, MO3BOJISIET CHENaTh
Ka4eCTBEHHBIN PBIBOK BIIEPE/l, BIOJHE CONOCTABUMBIN C TEM, YTO MMEJI MeCTO B nepuon Ileproi
IIPOMBILUIEHHOW peBoyonuu. Ho, 1 3TOro Hy:XHO MHOro€ MEHATh B TOW COLMAIBHOU
MHCTUTYLMHU, KOTOpas UMeHyeTcs Haykoil. Hackonbko Takue TpaHchOpManuu peaaucTUYHbI —
MTOKAKET BpEMS.
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XPOHUKA

12 ampens 2020 r. cocrosmacek MexayHapoaHas oHJIaH-KoH(epeHus «Hayka u evicuiee
o0pa3zoeanue: ¢ NOUCKe OMEEmMO8 HA 6bl306 2100ATLHO20 INUOEMUOIOZUUECKO20 KPUIUCA),
npuypodeHHas ko J[uro Hayxku.

B kadecTBe opranu3atopoB KOH()EPEHIIMH BBICTYITHIIH:
— HanuonaneHas nunxkenepHas Akagemus PK
— Kazaxckuii HaMOHANBHBIN yHUBEPCUTET M. anb—Dapadu
— Kopetickoe HaygHO—TexHHYECcKoe 001IecTBO «Kaxaky
— Accambnes HaposoB EBpazun.

[Ipencenarens OpraHU3alMOHHOTO KOMHUTETa KOH(epeHUIMu: mpe3uaeHT HannmoHaabHON
uHxeHepHol akagemun PK, nokTop (¢u3nko-mMaTemMaTHuecKMX Hayk, Ipodeccop, akaIeMHuK
Kymaeynos b.T.

VY4eHblii ceKpeTapb OpraHU3alMOHHOTO KOMHTETa KOH(EPEHIHH: ITOKTOp XHUMHYECKHX
HayK, KaHAUIAT PU3NKO-MaTeMaTUYeCKuX Hayk, mpodeccop, akaneMuk HUA PK Cyzreiimenos U.5.

Kondepenuus Oblla MOJHOCTHIO TIOCBAIIEHA IOMCKY aJEKBATHBIX OTBETOB Ha
MHOTOYHCJICHHBIE BBI3OBbI, C KOTOPBIMH CTOJKHYJIHCHh rocygapctsa EADC B ycioBHaAX
MaciTaOHOTO AMHUIEMHOIOIMYECKOT0 KPU3HCa.

Co BCTymHTENBHBIM CJIOBOM M OOpamieHHeM K YYacTHHKaM KOH(MEpeHIUH OoOpaTHIICS
npesuaeHT HaunonansHol nnxkeHepHoil akagemuu PK, nenmyrar Cenara [lapnamenTa PecriyOnuku
Kazaxcran, noktop ¢u3HKO-MaTeMaTHUeCKUX Hayk, mpodeccop, axaneMuk bakvimowcan
Typcwinosuu Kymaeynos.

B cBOEM BBICTYIJIEHMM OH NPU3BaJl B HENPOCTbIE JHU IMAaHAEMHUH INPOSIBUTH BBIACPKKY U
BOJIIO B MPEOOJIEHNH 0011el Oe/bl, MPOLUTUPOBAB KIFOUEBbIe MOJI0XKEHUs U3 oOpameHus «Korna
MBI €IUHBl — MBI HEMOOEMMBI», C KOTOPBIM K COOTeUECTBEHHUKaM oOpatuics nepsbiil [Ipe3nneHt
Pecny6nuku Kazaxcran — Enbacel — Hypcynran A6umesuu Ha3ap6aes.

B IIporpammy xoHbepeHIIMM OBUIM BKJIIOYEHBI TaKkKe CIEAYIOIHUE KIFOUEBbHIC
BBICTYTUJICHHUS

1. «O mamemamuueckux mooensx 0 NPOSHOZUPOBAHUS PA3BUMUSL HOBO20 KOPOHABUPYCA
COVID-19».

Joxnaguuk — Bulie-pe3uaeHT HarmonansHol nHxkeHepHoi akagemuu PK, moxtop ¢usnko-
MaTeMaTHYecKuX Hayk, npodeccop, akagemuk HUA PK Temupbexos H.M. (Anmatsl, Pecniy6inka
Kazaxcran).

B nganHOM BbICTyMJIEHHMH OBLT J1aH 0030p MCTOPUM DPA3BUTHS MaTeMaTHUYECKHX MoJesen
SMUIEMHUOJIOTHH, a TAK)Ke TIOCIEHUX Pa3paboTOK B JaHHOW o0nacTH, caenanHbix B Kurtae, Poccun
n Kazaxcrane.

[Tocnenyromas AUCKyCCHUs TTOKa3alia, 9TO JTaHHBIN JOKJIAJ CO3/aeT OCHOBY IS pa3padOTKU
AMUAEMHOJIOTHYECKON TEeOMH(GOPMAIMOHHON CHCTEMBI, KOTOpas TIO3BOJUT, B TOM YHCIE,
MPUHUMATH aJPECHBIC DEIICHUS O XapakTepe KapaHTUHHBIX MEp C Y4YeToM OajlaHca Mexay
AMUAEMHOTIOTHUYECKUMU U IKOHOMUYECKIMH COOOPaKEHUSIMHU.
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2.  «O ¢opmuposanuu KOMNIEKCHOU HAYYHO-MEXHUYECKOL NPOSPAMMbL NPOMUEOOEUCTEUS.
NUOEMUONOSUYECKOMY KPUSUCY U €20 NOCAeOCMBUAM 0151 IKOHOMUKUY.

Hoknamunk — 3aB. kadenpoir KasHY um. anp-®dapabu, npesunent Kopeiickoro HaydHo-
TexHu4yeckoro obmectBa «Kaxak», JOKTOp XMMHUYECKHX Hayk, mpodeccop, akamemuk HHUA PK
Mpyn I''A. (Anmatsl, Peciyonuka Kazaxcran).

B nokmage mpemiokeHa OCHOBAa KOMIUIEKCHOM HAay4HO-TEXHHYECKOH IPOrpaMMBbl,
OPMEHTUPOBAHHON Ha CO3/I1aHUE YHUBEPCAIbHBIX CHUCTEM 3allUThl OT BUPYCHBIX HH(EKIHH U
HETaTUBHBIX (DAaKTOPOB OKPY’KAIOILIEH Cpesbl, a TAaK)Ke Ha MPEOA0JICHNE HETaTUBHBIX MOCIEICTBHIA
SMHUIEMHOJIOTHYECKOro Kpu3uca misi SkoHOMHKH cTpaH EADC. OCOOGEHHOCTBIO MPOrpaMMbl
SBJIAETCS HEMOCPEICTBEHHOE HCIIOJIb30BAHUE METOJOB IPHUKJIAJHOTO HAYKOBEACHUSI U CHCTEM
HUCKYCCTBEHHOI'O  MHTEJUIEKTa,  MPEJHA3HAYEHHbIX  JJII  CTUMYJUPOBAHHUA  MHHOBAaLUMN
MEXIUCIMIUIMHAPHOTO Xapakrepa. B nokiage NpoaeMOHCTPUPOBAHBI IPUMEPHl KOHKPETHBIX
CHCTEM MHJUBHUAYaJIbHOM 3aILUThI, CO3JaHHBIX Ha TOH OCHOBE B MAKCUMAJIbHO CHKaThIE CPOKH.

[Tocnenyromas nucKyccusi MoKasajia, 4ToO JaHHYIO IMporpammy ILejJecooOpa3HO B3ATh 3a
OCHOBY KOMIUIEKCa Mep, OOeCleuyMBarolUX BbICOKO3()()EKTUBHYIO 3alUThl HAacEIeHHUs OT
SMUJEMUH, a TaKkKe 1eMI(PUPOBaHNE MOCIEACTBUN KpU3KCa Il 3KOHOMUKH.

3. «Dxonomuueckoe compyonuuecmseo cmpan EADC 6 ycnosusx snudemuonocuueckoco
kpuszuca 2020 2.».

Jlokiamuuk — JIOKTOp HWCTOPUYECKMX HAyK, KaHAWIAT TICUXOJOTHYECKHX HayK,
pykoBoauTens JlemapramMeHTa MEeXAYHapOIHOTO 3KOHOMHYECKOrO COTpyIAHHYecTBa AccaMmOieu
HaponoB EBpasuu benenxo H.M. (MockBa, Poccuiickas ®eneparius)

B nokmage Oblla NPOJEMOHCTPUPOBAHA BaXXHOCTh COLMAIBHOTO acCHeKTa pelleHUs
npoOneM, cBsizaHHBIX C¢ manaemueilt COVID-19: uHIuMBHA, «BBIKIIOYEHHBIN» U3 COIUAIHHOTO
KOHTEKCTa, JIOJN0 CYIIeCTBOBaTh He MokeT. OTcCrofja BBITEKA€T Ba)KHOCTb JIOCTOBEPHOW U
Bepuuuupyemor unHpopmanuu, pacnpocrpansemoir CMU, BaXHOCTb aJ€KBAaTHOIO IE€peBOja
pa3IMYHbIX aKTUBHOCTEW B OHJIaWH-(OpMAaT NpU COXPAHEHUM «COLMAIBbHOM TKaHW». JloKinamauuk
TaK)K€ CKOHLEHTPUPOBAJI BHUMAHUE Ha BAXKHOCTH MEXIOCYAAPCTBEHHOIO COTPYAHUYECTBA B LIETAX
MIPEOIOJIEHUs TOCIEACTBUN MaHAEMHMM, B TOM 4uCie B 00JacTH MH()OPMAIMOHHOW MOJIUTHUKH.
«ITomHOTAa MHpOpPMALIMK, CKOPOCTH M OOOCHOBAHHOCTh MPUHATHS PELIEHUH U UCIIOJHUTENbCKas
JUCLUIUIMHA — TPU TJIABHBIX KHUTA, HA KOTOPBIX 3MKAECTCS MEKIOCYIapCTBEHHOE COTPYIHUYECTBO
CeroHa», — noauepkuyna beirenko H.M.

[Tocnenyromasi JUCKyccHs MOKaszaja, 4YTO HEOOXOIUMO CO3/1aTh MOCTOSIHHO JIEHCTBYIOIINE
JUCKYCCHUOHHBIE IUIOMIAJKK (IIOCTOSIHHO JIEHCTBYIOIIME MEXIUCUUIUIMHAPHBIE CEMUHApBhI),
MpeHa3HAYEHHBIX JJIi BCECTOPOHHEr0 00CYK/IEHUS KOMILIeKca MpobiieM, CBSI3aHHBIX C TEKYIIUM
AMUAEMHUOIOTHYECKUM KPU3HCOM.

4. «lIpobremvl nepexoda Kk Macco8oMy OUCMAHYUOHHOMY 8blCULEM) 0OPAZ0BAHUION.
JIokmamuuK — JOKTOp XHUMHYECKMX HayK, KaHAWJIaT (QU3UKO-MATEMATHYECKUX HayK,
npodeccop, akagemuk HUA PK Cynetivenos U.D. (Anmartsl, Pecriydbnuka Kazaxcran).

B noxmane ObuTO MOKa3aHO, YTO MEPEX0/l B JUCTAHIIMOHHBIA PEKUM OKA3aJICsl KPAIlI-TeCTOM
JUIsL CHUCTEMBbI BbICIIeT0 oOpaszoBaHus. [loguepkuBasioch, YTO TOJMABISAONMIEE OOIBITHHCTBO
MpenoIaBaTesiel 0Ka3ajJoCh HErOTOBBIM BECTH 3aHSATHS B JIUCTAHIIMOHHOM (opmate, TIIaBHBIM
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oOpazoM, B  CHUIy OTCYTCTBHS  JOJDKHOTO  METOAMYECKOTO  obOecriedeHus.  bbuio
MPOAEMOHCTPUPOBAHO, YTO MEPEXO] HA TUCTAHUUOHHBIA PEKUM JIOJKEH OCHOBBIBATHCA HA IPYTrOu
METOJIMYECKON OCHOBE, HEXKEIU Ta, HA KOTOPYK) OPUEHTHUPYETCS COBPEMEHHAs BbICIIAS LIKOJIA.
Bwmecre ¢ TeM, JaHHBIN TIepeXo]] JODKEH OBITh pEaIM30BaH HA MOCTOSTHHOM OCHOBE, YTO OOECIICUUT
YCTOMYMBOCTh BBICIIECH MIKOJbI KaK COLMAJIBHOW MHCTUTYLUMHU 0 OTHOLICHHIO K IOCIEIYHOLINM
BbI30BaM

Jlokiian BbI3Bal MHOTO BOMPOCOB; OOCYXKICHHE I0Ka3alo, 4YTO CYIIECTBYIOT camble
pa3iuyYHble TOYKM 3PEHHS Ha 3aTPOHYTYK TMpoljieMy, B CHIy 4Yero MpeAcCTaBIlseTCs
1[e71eCO00Pa3HBIM MPOJIOJDKUTH JAHHYIO JHCKYCCHIO B PEXKHME TOCTOSIHHO JEHCTBYIOIIETO
CEMUHapa.

5. «Onudemuonocuuecxuii kpuzuc 2020 .: 06vekmugHvie u cyoveKmueHvie PaKxmopviy.

Joxnaguuk — nokrop pumocodckux Hayk, mpodeccop ['abpuensa O.A., nekan (axynprera
¢wmnocopun u nosmronorun Kpeimckoro ®exepanbHoro yHuBepcutrera M. B.M. Bepnauckoro
(Cumepomnons, Poccuiickas deneparius).

B npokimane mnokaszaHo, 4ro Kpusuc BecHbl 2020 r. MMEET TakKe M BBIPAKCHHYIO
MH(POPMAIIMOHHYIO COCTaBIISIONTYI0. [loquepKuBaeTcs, 4To TaHHAs COCTABIISIONIAs MOKA OCTAETCS
HEJ0CTaTOYHO OCMBICJIEHHOW MHUPOBBIM 3KCHEPTHBIM COOOIIECTBOM U, Oojiee TOro, JIaHHOE
COOOIIECTBO YaCTO CaMO CTAaHOBUTCS T€HEPATOpOM HH(POPMAIMOHHBIX BOPOCOB, MPHBOJAIINX K
O00OCTPEHHUIO TAaHWYECKUX peaknuii B oOmiectBe. lloguepkumBaercsi, 4TO XapakTep peakmun
o0111ecTBa ¥ MOJIUTUYECKUX AIUT Ha coObITHs BecHbI 2020 r. eme notpedyeT OCMBICICHUS, IPUYEM
Ha GUI0COPCKOM YPOBHE.

[Tocnenyromas JUCKyccusi MPOJEMOHCTPUPOBAa, YTO HAYyYHO-TEXHUYECKOE COOOIIECTBO
NOJICP)KUBAET HACI0 O HEOOXOJMMOCTH KOMIUIEKCHOTO OCMBICICHHs TOCIEICTBUNA COOBITHH
«KOpOHABUPYCHOU BecHBD» 2020 T.

6. «llcuxonoeuueckoe obecneuenue OesmenbHOCMU Hpenodasamenell Gblcuiell WKOIbL 8
VCI0BUAX NAHOEMUUY.

Joxknaguuk —  KaHAMAAT  T[ICUXOJIOTMYECKUX  HayK, JoueHT (CeBacTOMoIbCKOTO
I'ocymapctBenHoro yuuBepcutera Kocyosa M.B. (CeBactononb, Poccuiickas deneparius).

B nokmane pnokasbiBaeTcs, YTO TMEpPeXoJ K JAUCTAHIMOHHOMY OOYYEHHIO TpUBEN K
BO3PAaCTaHHIO, B TOM YHCJIE, U IICUXOJIOTMYECKON HAarpy3Ky Ha IPENOJaBaTeaed BBICHIEH IIKOJIBI.
[TonuepkuBaeTcs, 4To 3Ta npodaemMa TpeOyeT JanbHENIero BCECTOPOHHETO UCCIIEJOBAHMS.

OOcyxaeHue JOKJIana TMOATBEpAMIO, uTo 3arpoHyras KocmoBoit M.B. mnpobiema
JEHCTBUTENLHO SIBIISIETCS 00JIee YeM aKTyaIbHOU 1 TPeOYIoIel peleH s B OJiKaniieM Oy TyIieMm.

BI/I,Z[COSaHI/ICL JOKJIaI0B Y4aCTHUKOB KOH(bepeHLII/II/I AOCTYIIHA 11O CCBUIKEC:
https://www.youtube.com/playlist?list=PL74dmN8RiXnyTZbdsWamnHnviK-8mg493

[To pemenuto oprkomureTa MexayHapoIHOW oHialH-KoH(pepeHuun «Hayka u evicuiee
o0pazoeanue: 6 NOUCKe OMEEMO6 HA 6bl308 2100ANbHO20 INUOEMUOIOZUYECKOZ0 KPUIUCA»
MpUJaH CTaTyC MOCTOSHHOAECHCTBYIONIEH. B HEll MOT'YT NpUHATH y4acTHE BCE 3aWHTEPECOBAHHBIE
Iuna.
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MarucTpaHT (¢akyiapTeTa apxuTekTypsl Kaszaxckoil
TOJIOBHOM apXUTEKTYPHO-CTPOUTEIILHON aKaJAeMUU

PhD, 3amectutens 3aBenyromero kadeapoi XUMHH |
TEXHOJOTHMM  OPraHMYECKUX  BEUIECTB, IPUPOJHBIX
coeaunenuii u nomumepoB KasHY um. ans-Dapabu
nokropanT PhD ¢dakynpreta XUMHH M XHMHYECKOM
TexHosoruu Kas3axckoro HaIlMOHAJILHOTO YHUBEPCUTETA
uM. anb-Dapadu

JOKTOpPaHT  KadeApbl  XUMHU W TEXHOJOTUHU
OpPraHMYECKUX BEIIECTB, MPHUPOAHBIX COCAUHEHUN U
nonumepoB KasHY um. anp-®apabdu

Hay4YHBIH COTpyTHUK HMHCTHTYTa WH(OPMANMOHHBIX W
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akagemuu PK
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AJIMaTUHCKOTO YHHUBEPCHUTETa SHEPTeTUKHU U CBSI3U UM.
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OpPraHUYECKUX BEILIECTB, NPUPOIHBIX COEIUHEHUH W
nomuMepoB Kazaxckoro HalMoOHATBFHOTO YHUBEPCHUTETA
uM. anb-Papabdbu
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M. anp-Papadbu

CTapliMid  HayyHeli  coTpysHuK  HanumonansHOR
WHKeHepHOU akagemuu Pecriyonuku Kazaxcran

JTOKTOpaHTKA(PEAPbl XUMHH M TEXHOJOTHH OPTaHHYECKUX
BCUICCTB, IMPpHUPOAHBIX COGIII/IHGHI/If/'I n IMOJINMCPOB
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uM. anb-Papabdbu
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OpraHn4Y€CKUX BCHICCTB, MNPUPOJHBIX COG)II/IHGHI/II\/’I n
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M. anb-Papadbu
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I.X.H., Tpodeccop, TJAaBHbII HayYyHBIH COTPYIHHK
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W3BECTUS HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2020, CIIELMAJIbHbIM BBIITYCK
MPABUJIA O®OPMJIEHUS CTATEN

1. Kypnan «M3BectussHTO «Kaxak» myOnuKyeTHanvMcaHHbIe Ha PYCCKOM, Ka3aXCKOM, aHTJIMHCKOM H
KOPEHCKOM sI3bIKaX OpHUI'MHAIbHBIE CTaThH, 0030pbl. JKypHanm naer wuH(OpManMiO, CBS3aHHYIO C
JeSITeNbHOCTBIO O0IIEeCTBA.

2. B OpWrMHaJbHBIX CTaThsIX MOTYT PAacCMaTpPHBATHCS pPeE3YJIbTAaThl KaK TEOPETHUYECKUX, TaKk M
npukiaaasix HAP.

3. ABTOpBI, JKeNaromue ormy0oInKoBaTh 0030pHYIO CTaThIO, JOJDKHBI IPEIBAPUTEIFHO COTIACOBATH €¢
TEMaTuKy, MPeACTaBUB aHHOTaUuio Ha 1-2 cTtp. B 0030pax cienyer ocBemaTh TEMBI, HpPEACTABISIONINE
JIOCTAaTOYHO OOITHH HMHTEpec IO BBIOPAaHHOW TEMAaTHKE MWW OTpaKaroIue KaKOH-THOO Ba)KHBIN aCTICKT
IIPUMEHEHUS! B TPOMBILIUICHHOCTH, CEJIbCKOM XO3siiicTBe, MeauuuHe uU T.0. [lomyckaercst o0oOmieHue
Pe3yJIbTaTOB MHOTOJIETHUX MCCIEA0BAaHUI HayUYHBIX KOJIJIEKTHBOB.

4. OOwem crartbu He AopkeH npeBblmath 10 crpanun gopmara A4. CTaThsi TOJDKHA HAYMHATBCS C
BBeZIeHUS. B HeM J0JKHBI ObITh JaHBI: COAep)KaTelIbHas IIOCTAHOBKA PacCMaTPHUBAaEMOIoO B CTaThe BOIPOCa,
KpaTKHe CBEACHUS 110 €r0 UCTOPUH, OTJIMYHUE MPeIaraéMon 3aJjauy OT YK€ N3BECTHBIX, WU MPEUMYIIECTBO
M3JIaraeMoro MeTojla MO CpPaBHEHHUIO C cyllecTBYIOmKMM. OCHOBHas 4acTh CTaThU JOJDKHA COJAEP)KATh
(GopMyNnUpOBKY 3aauyd M NOpeAjiaraeMblii METOI €€ pEeLICHMs, 3aKIYMTeNbHas 4YacTb — KpaTKoe
00CyXJIeHHE MOTYYEHHBIX PE3YyIbTAaTOB U, €CIM BO3MOXKHO, IPUMED, WILTIOCTPUPYIOLIHNHA UX 3 (HEKTUBHOCTD
U CTIOCOOBI TPUMEHEHHUSI.

5. Bce cTaThu NpoXoasaT UMEHHOE PEleH3MPOBaHUEHE MCHEE YeM JIByMs HE3aBUCHUMBIMH YYEHBIMHU I10
COOTBETCTBYIOIIEH TEMAaTHUKE, HE BXOISAIIMMHU B COCTaB PEIAKLIMOHHON KOJUICTHH.

6. TpebOoBanusi K OTHKE NyONMKamMi: ABTOPBI HECYT OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTH |
3HAYMMOCTh HAYYHBIX PE3yJbTaTOB, W aKTYaIbHOCTh HAYYHOTO cojiepaHusi paboT. Pykomucu cratei,
OITyOJIMKOBaHHBIX paHee, WK NepeAaHHbIX B APYTHE U31aHUs HE IPUHUMAIOTCS.

7. ABTOpHl MOIYT MpPEICTaBUTb  JJIEKTPOHHYIO  BEPCHUI0  CBOEH  CTaTbu 1O  ajpecy:
izv.ntokaxak@mail.ru.

TpebdoBanus Kk 0popMIICHUIO PYKOIUCEH

CraThH MPECTABISIOTCS B 3JIGKTPOHHOM BHJIE B TeKCTOBOM penaktope Word 97, hopmyiiel HabuparoTcst
¢ momoinbio peaakropa MSEquation 3.0 (2.0) mam ChemDraw.

Ipudt Times New Roman 12 pt. MexcTpounslii WHTepBan oauHapHbIi. Toms: Bepxuee — 2,0 cM,
Hmwxaee — 2,0 cm, 1eBoe — 2,0 cM, ipaBoe — 2,0 cM. AG3arr — kpacHast ctpoka — 0,5 cum.

TexcT cTaTh TOKEH HAYMHATHCS C YKA3aHUS:

c nesoti cmoponvl — uaAexcoB MPHTH u YK, nuoice npuBoaarcs:

—  Ha3BaHHE CTaThH (IIPOIMCHBIE OYKBBI, (POPMATUPOBAHHUE T10 LIEHTPY),

—  (¢damMuII¥ 1 HHUIHAJIBI aBTOPOB (TIPOITUCHKIE/CBETIIbIE, popMaTHpOBaHKE IO LICHTPY ),

—  Ha3BaHME OpPraHU3allid U €€ MECTOHAXOXK/CHHE,

—  e—mail aBTopoB

—  pesroMe (KpaTKoe H3II0KEHHE COJCp)KaHHs CTaThH, Jaloliee MpeACTaBlIeHHe O TeMe M CTPYKType
TEKCTa, & TAK)KE OCHOBHBIX pe3yiibTatax, /—10 mpenioxenmii),

—  KJIIOYEBBIC CIIOBA, 00ECIICUNBAIOIIHE MTOIHOE PACKPBITHE cofiepkanus cTaTbu (7—10 ciioB),

—  TEKCT CTaThH,

—  CIHCOK JIUTEPATypHl,

— @®.M.O. aBTOpOB, Ha3BaHUE CTATHH, PE3IOME, KIIOUEBBIC CJIOBA Ha TpeX s3bIKax (HA Ka3aXCKOM,
AHTJIMACKOM U PYCCKOM).

PucyHku 1omKHBI OBITh IPECTABICHBI B OT/ICIBHOM (Qaiire.

Crarps mpencrasisiercss B doc mim docx ¢opmare, a taxke uneHrtuuHas komus B pdf dopmare, nHa
AIIEKTPOHHBIN aJipec KypHaia, B OTACIBbHBIX (hailiax TyOnupyroTcs pUCYHKH, TaONUIbI, TPapUKH, CXEMBI, a
TaKXKe MPUBOMATCS CBEJCHUS 00 aBTOpax (MMs, OTYECTBO, YY€Hasl CTEleHb, YUEeHOE 3BaHHE, CIyKeOHBIN
azipec, MeCTO pabOThI, JOJKHOCTD U TeIe(OHBI IS CBSI3H).

CcpUIkKM  Ha JIMTepaTypHble HMCTOYHMKM B  TEKCT€ HPUBOIATCS B KBAJAPAaTHBIX  CKOOKax.
bubmuorpaduueckuii cnmcok odopmisiercss B coorBeTrcTBUM ¢ Tpeboanmsimu ['OCT 7.1-2003
«bubnmorpagpuueckas 3amuch. bubiamorpaduyeckoe omnucanue: oOmme TpeOOBaHMUS W MpaBHIA
COCTaBIICHHS».
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