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Spectrum Instruments

HT-MOT Cnektpym UHCTpyMEHTC — nuaep

B NpMBOpPOCTPOEHUM AN HAHOTEXHOMOMMA

29 rer Ha PbIHKE
Bornee 4000 nocrasok 8 60 CTpaHax

[MOMNHBLIM CNEKTP CKaHUPYIOLWMX 30HO0BbLIX MUKPOCKOMOB U UX
KOMBMHaUUM C ONTUYECKOW CNEKTPOCKOMUEN AN HayKW,
NPOMBbILLIIEHHOCTN U 06pa3oBaHKs
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MHorotyHKUNOHaNbHbLIV CKAHUPYIOLLUIA
30HA0BbIN MUKPOCKON C MONHbIM
ynpasneHuem yepes NHtepHert
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B MUKPOCKOMNE PEAIU3OBAHO
BOJIEE 50 PEXXMMOB:

® KOHTAKTHaa atOMHO—CuUi0Basn
MUKpPOCKONuA

® pe30HaHCHasa atoMHo—cunoBas
MWKpPOCKONuUA

® HeCKOHTAKTHAsA aTOMHO—CUNOBas
MWKPOCKONUA

® CKaHupyiowas hpuKLMOHHas
MWUKPOCKOMUA

® CKaHupytouaa TyHHenbHan
MWKPOCKONWA

® TYHHe/NbHasa CneKTpocKkonusa

® CKaHMpyloLlas pe3ncTMBHas
MWUKPOCKONUSA

® 3/IeKTpOoCTaTUYecKas MUKPOCKONUA
® MarHUTHO-CMNOBAA MUKPOCKONUA
® CMNOBOE KapTUpOBaHWe NOBEPXHOCTH
® HaHonuTorpadua
n apyrue

bakrepuansHas knetka bnokconoammep ctupon— Marepuan rpacnexc [ledbekT Ha noBepXHOCTK CRAL
Escherichia coli bytaauer—CcTupon Ha cniope Buansl 06peiBku aucros rpadmra  Metoa: ACM, pexum TpeHna
10%x10 MHM 5X5 MEM 11x11 MEm 10Xx10 MEm
EHT
Uy WWW.Nanoscopy.ru
: [1epenexTMBHLIX ;
TexHonorui info@nanoscopy.ru ® (495) 926-37-59

LLL‘HT[) MONOAEHHONO MHHOBAUMOHHOIO TBOpPYECTBa «HanoTexHonorum» www.startinnovation.com
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PEJAKLIMOHHBIN COBET

['JIABHBIM PEJAKTOP

KpnueBckunin I e p,maimop rd&xmroeeex Bayky
npodeccop, 3acHyKeHHBIN nesTens Hayku P®, Buie-npe3uaeHT
Hanorexnonoruueckoro o6mectsa Poccuu, 3aBenyrommuii xkaden-
poit MI'VTY. Hayunbie unTepechl: (POTOHMKA OKpAIIEHHBIX Be-
I1ECTB, MEATEKCTUIIb, XUMHUS U (PU3UKO-XUMHUS [IPOU3BOJICTBA BO-
JIOKOH M TEKCTHJIS, TU((PY3HOHHO-COPOIIMOHHBIC SBJICHUS, TeTe-
pOreHHasi XuMU4ecKasi KHHETHKA.

3AMECTUTEJIW TJIABHOTO PEJIAKTOPA

WaxpamMaHbaH Mwux au n, oRTHpAGXHEIHARIK
Hayk, nipodeccop, 3acirykeHHbIN nesTenb Hayku P, [ToderHsrii
crpourens Poccun, akanemuk PAEH, unen OkcneprhHoit Kome-
MY MHHOBAIMOHHOrO leHTpa CkonkoBo, 3kcnepT Poccuiickoro
donna dyHIaMEeHTANbHBIX HCCleAoBaHUN. HayuHble MHTEpechI:
APXUTEKTypa U CTPOUTEIHCTBO, MATEMATHYECKOE MOJICTMPOBAHUE,
MeJaroruka, TMCTaHIMOHHOE 30HAUPOBaHNE 3EMIIM U3 KOCMOCA.

AHpaopetwk [eHunc xkakiiengr wBUYechnX HayK,
WCIIOJTHUTENbHBIN BHIIE-TIpe3uaeHT HaHnoTexHomormyeckoro 00-
miectBa Poccun, moneHtT JkoHomuueckoro ¢akynprera MI'Y um.
M.B. JlomonocoBa. Hay4yHble HHTEpECHI: IBOJIOIMOHHBIE MPOLIEC-
Chbl B DKOHOMHMYECKUX U COIMAIbHBIX CHCTEMaxX, MOWCK U aHaJu3
AQHAJIOTUH B MPUHIUIAX YIPAaBIECHUS MEXAY KUBBIMU OpraHU3Ma-
MU U COIIMATIbHBIMU TPYIIIAMH.



OTBETCTBEHHbLIM CEKPETAPD

FrymapoB Banepwuni ,Ppemerdp ciaiang Hanos
TexXHoJIornyeckoro oodmecrsa Poccun.

YJIEHBI PEAAKLIMOHHOT'O COBETA

ApwnHoB Bnapgwuwmy jpokrod Brarceah@mwK Hayk,
npodeccop, IIaBHbI HayuyHbI coTpyaHMK MHctutyra ¢unoco-
¢un PAH, pykoBoautens HampasieHus «®Puinocodcekue npoodie-
MBI HayKd M TeXHUKW» B MHcTuTyTe Qunocopun PAH. Hayunsie
WHTEPECHI: HCCIeNoBaHUs B obnactu (Quiocopckux mpobdiem
MEXIUCHUIIIIMHAPHOCTH, TPAaHCAMCLUUITIMHAPHOCTH, IIPOLIECCOB
KOHBEPIeHLIUU B cepe BHICOKMX TEXHOIOTHH.

bBepnuHx AnekcaHAap , AOEr® Kxevardeggyx
Hayk, npodeccop, akagemMuk PAH, pykoBogutens Otaena moym-
MEPOB M KOMIO3UIIMOHHBIX MaTepraoB DenepalbHOr0 UCCIENo0-
BaTeNbCKOro ILeHTpa xumuueckod ¢usuku uMm. H.H. CemeHnoa
Poccwuiickoii akanemun Hayk. HayuHble uHTEpechl: GU3MKA U XU-
MUSI BBICOKOMOJICKYJISIPHBIX COCTMHEHUN ¥ KOMITO3UITMOHHBIX Ma-
TEPHUAJIOB.

BypaHoB Bnapgwvwmn proxtorp gmro@dckne myk,4y
KaHIuJaT (U3UKO-MAaTEMAaTHUECKUX HayK, TJIABHBIA HAaydHBIH CO-
TPYIHHUK, PYKOBOAUTENb CeKTOpa MEXIUCIUIUIMHAPHBIX MPobeM
Hay4YyHO-TeXHHUYecKoro pasputus Wucturyra dunocopun PAH.
Unen nucceprammoHHbix coBetoB B Ud PAH u MI'Y, skcnept
PAH, PH®, POOU. Hayunsie unrepecsl: ¢punocodus HayKu, TeO-
pUs CIOKHOCTH M CUHEPreTHKa, MEXIUCIMIUIMHAPHBIE HCCIIEI0BA-
HHS, MOJCIHMPOBAHUE COLUAIBHOM PEATBHOCTH, AHTPOMNOJIOrHYe-
ckue pucku NBICS-texHonoruii.




BblkoB Bukrtop A N BoKrap areXHipecki HayK,
npodeccop, npe3uaeHT HaHotexHomormdyeckoro oOmiectBa Poc-
cuy, Ilouernsiii npesuaent «HT-M/T Cnexkrpym MHCTpyMEHTC».
Hayunble umHTEpechl: HAaHOTEXHOJIOTHU, MOJEKYJSpPHbIE TEXHOJIO-
THH, KUJIKUE KPUCTAIUIBI, TPHOOPOCTPOCHHE IJIi HAHOTEXHOJIOTHU
U METPOJIOTHUH.

Ffyces Bopwuc B, Mm@ TRxMacOKBXUHAYK, TTPO-
tdeccop, unen-xkoppecnonaeHT PAH, mpesunent Poccuiickoit mH-
KEHEepHOU akamemuu, npe3usieHT Poccuiickoro Coro3a o0IIecTBeH-
HBIX aKajieMuil Hayk. Hay4Hble HHTEpechl: MPOYHOCTh MaTepPHAJIOB,
OITUMM3AaIsI TCXHUYCCKUX peIHeHI/Iﬁ W TEXHOJIOTHI CO31aHus HO-
BBIX MaTepHaliOB, CTPOUTEIBHOE MaTepUATIOBEICHUE M TEXHOJIOTHUS
CTPOUTCIIbHBIX MAaTCPUATIOB.

Ay 6poBCcKMUN [ aB n aokrdhpmiecohikex Biayr
npodeccop, rIaBHBIA Hay4yHBI cOTpynHUK CekTopa Teopuu Mo-
3Hanusi Mucturyra punocopuu PAH, npodeccop dunocodckoro
dakynerera MI'Y um. M.B. JlomonocoBa, conpenceaarens Hayu-
Horo coBeta PAH mo MeTomo0i0ruu MCKyCCTBEHHOTO MHTEIUICKTA.
Hayunbie wuHTEpechl: MPOOIEMBbI «CO3HAHHWE U MO3TY, METO0JIO-
TUYECKHE BOMPOCHI Pa3BUTHsI WHOOPMAIMOHHBIX U KOTHUTHUBHBIX
TEXHOJIOTHUM.

KpnueBckuin Cepr el nokkxopapgiacobaxpxo
HayK, KaHIUJIAT TEXHUIECKUX HayK, mpodeccop, BeAyIHuid Hayd-

HBIA COTPYIHUK VIHCTUTYyTa UCTOPUU €CTECTBO3HAHUS U TEXHUKH

nmenn C.M. BaBunoBa PAH, kocmonaBT-ucnbiTatens. Haydnsie

MHTEPECHI: a3POKOCMHUECKas AEATEIbHOCTh, UCTOpUs U (UIIOCO-

(bus TEXHUKH, «3EJICHBIE» TEXHOJOTHH, IBOJIONMS TEXHOJIOTUH U

TexHoc(hepsl, KocMUUecKoe OyayIee YelIoBeKa U YeJI0BeUeCTBa.

KypuHHBNW AnekxcaH jdo3uatdis ki QyRoBOGNB
tenp npoekra NanoNewsNet.ru, uinen LleHTpanbsHOro npasieHus
Hanorexnonorudeckoro o6mectBa Poccuu. Cdepa mHTEpecos:
NOMyJsipu3alusl 3HaHUW B 00JacT HaHO- OWO- MH(O- KOTHO-
HAyKH, TEXHOJOTUH, HHyCTPUH,HHPOPMAIIIOHHO-aHATUTHYECKAS
U TIPOCBETUTENBCKAS JCSITETbHOCTh B 001aCTH BBICOKUX TEXHOJIO-
T'H.



NNt omMckunim HwnK o N adpxurBkaoy, naypeas lloc
yaapctBeHHoOW npemuun P®, maypeatr npemuit Mockssl 1999 u
2007 romoB, TBOPUYECKHUH PYKOBOJIUTENIb KOMIAHUM «APXUTEK-
TypHOe Oropo DJIMCx.

OpAaownH CtaHwuncnas , Brapang vaayHRIO ®-U
tpyaHuk OTU um. A. ®@. Nodbde PAH, 3aciayxennsiii uzodpera-
tesb CCCP. Hayunsle nHTEpECH: (hr3HuKa TBEPIOTO Tela.

®uroBckuih On emupexfbp MO B/RE § PA3BUTHIO
kommanuii ASTEROS Sp. Z.0.0. u ZSZ, Inc., akagemuk EBpo-
neiickoit Akagemun Hayk u nByx Poccuiickux akanemuit (PA-
ACH wu PUA), npesunent WMspaunbckoit  Accouuna-
uuu M3ob6perareneit, npodpeccop Beiciieit 1lIkonsl DkoHOMUKH
[Tonsmm. HayuyHble MHTEpECH: HAHOKOMIIO3MTBHI HA OCHOBE IIO-
JIMMEPHBIX, CUJIMKATHBIX U METAJUNIMYECKUX MATpHL], KOJOrnye-
cKu 0e30TacHbIe MaTepHalbl HA OCHOBE HAHOCTPYKTYP.

AMUMHCKMUNA WUr opb Biokeop dudtkoparBarit
YeCKMX Hayk, mpodeccop (pHU3MUECKOro U XMMHUYECKOTo (haKyib-
tetoB MI'Y um. M.B. JIoMoHOCOBa, reHepanbHbIi nupekTop Llen-
Tpa MEPCHEKTUBHBIX TEXHOJIOTMH, HAay4dyHBIM pykoBoauTens LleH-
Tpa MOJIOJIEKHOTO MHHOBAIIMOHHOTO TBopyecTBa «HaHoTexHomO-
run». HayuyHble WHTepechl: aHaTUTH4YecKas OHOHAHOCKOMMA,
HAHOCKOIHUS TOJIMMEPHBIX MaTepuaioB, pa3padoTKa MHCTPYMEH-
Tapus A HAHOCKOINUH, 00ydeHue B 00JaCTH HAaHOTEXHOJIOTHH U
HAHOCKOITUH.
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Komnanung «HT-MAT Cnexktpym

\ﬂ NT‘ MDT NHCcTpyMEHTCY

Spectrum Instruments

Poccuiickoe on-line nznanue

NanoNewsNet
NANO NEWS NET
HanoTtexHo10rn4ecKkoe coO00IIECTBO
HaHoMeTp
i «HaromeTpy
AHOTEexXHOoNnornyeckoe
Coobuwectso
Poccuinckan P o
UHXeHepHan OCCUMCKass MH)KEHEepHAas akaJIeMUs
akagemuA

Poccuiickuil cOr03 HAYYHBIX U
WHKEHEPHBIX 00IIECTBEHHBIX
OpraHu3almii

Havuynbiii coBet PAH no MeTo1010-
TMU UCKYCCTBEHHOTO HHTEJUIEKTA

WHCTATYT
DANOCODUN
PAH

LEHTP o
a tc MMEPCMEKTHEBHBIX HCHTD IICPCIICKTHUBHBIX TCXHOJIOI'MN
TEXHONOTHA
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KOJIOHKA I'JIABHOT'O PEJIAKTOPA

beckoHeuHbIl KOBUJ ITPOJIOJIKAETCA M HEU3BECTHO, KOI/Ia 3aKOHUUTCA. M )KM3Hb, KOHEYHO, HO C
HENPUSATHBIMU IIOYTH JJISl BCEX IOINpaBKaMu, Ipojoinpkaercs. Tak u ¢ Hamum xypHaiiom «HBUKC-
Hayka.Texnonorun».

Ham noBe3so, 4To MbI ¢ caMOro Hayajia 3alyMaJli U CTaJIM JIeJaTh )KypHaj B PEKUME YIAJICHKU.
['maBHBINM penakTop XkUBET B MOCKBE U B CHITY COJIMTHOTO Bo3pacTa (89-b1it T01) B OCHOBHOM pabo-
taeT 1oma. OTBETCTBEHHBIN pelakTop odperaercs naneko o MockBsl BO Bimagumupckoii o6macTu.
UsneHsl peicoBeTa KUBYT B pa3HbIX KOHIIaX MOCKBBI U TOXeE MPEANOYUTAIOT paboTaTh B KypHaie
«OHJIAHY.

K coxanenuto, KOBU CUIBHO PAaCcXOJIOAWII YIEHOB PEICOBETA, a 51 CTAPAKOCh BCEMHU JOCTYITHBIMU
JUI MEHS CpeACTBaMHU UX pa3orperb. He ouenp nosydaercs. Craparoch IpuymMaTb YTO-TO HEOPAU-
HapHOE, 4YTOObI clenarh XypHan 0ojieeé MHTEPECHBIM, aKTyalbHbIM, MPOOIEMHBIM I LIUPOKOI
ayJUTOPUH YUTaTENeH. DTO MPUBJIEUET HOBBIX aBTOPOB, U, CIEIOBATEIbHO, U YNTATENEH, TIO3BOJIUT
YCUITUTH PEIICOBET HOBBIMU, HWHTEPECHBIMH M SIPKUMU CHelHaicTaMu. boiee KOHKpeTHO 00 3ToM
HaIUIly B KOHIIE KOJOHKH.

A ceifuac o comepkanuu 3Toro 12-oro Homepa HaIIero KypHaa.

Koneuno, B HoMepe umeercst HHTEpecHbIid MaTepuai o Covid-19. Dta craThs pocCHIICKOTO reHe-
THKa, MOJIEKYsipHOTO O6uoiora, nmpodeccopa Banepus ['nazko. CtaThsi X0OpoIIero aHaTuTHIECKOTO
YPOBHS, COBETYIO IIPOUYUTATb.

B HOMepe TpauIIMOHHO UMEETCs CTaThU MO Pa3HbIM HAIIPaBJICHHUSIM HaHOTeXHOIOrHii. He 3a0bI-
TBI TIPOOJIEMBI OT€YECTBEHHOT0 KocMmoca. [1o 3Toit mpobieme He MepBbIi pa3 OCTPO MHUIIET OJHO-
¢damunen riaaBHoro pegakropa npodeccop Cepreit Baagumuposuu Kpuuesckuii. Tak uro 310 He
CEMEMCTBEHHOCTh B HAllleM JKypHaJe.

BriepBbie my0OiMKyeM HHTEPECHYIO CTaThl0 O HOOT'€HE3€ KakK pa3BUTHE uiel akanemuka Brnaau-
mupa MBanoBuya Bepnajckoro o npesparieHuu ouocdepsl B chepy pasyma. Tema, 6e3ycioBHO,
MEXIUCIUIUIMHAPHASA, Ha TpaHuIle OMOJIOTUH, KOCMOJIOTHH, TICUXOJIOTHH ect.

Hy, xak B Hamie BpeMs o0oiTHCch 0€3 Hay4HbIX MPOrHo30B. [IoaTOMYy B 3TOM HOMEpe MBI pa3Me-
CTUJIM CpeJlHe- U JIOJITOCPOYHBIE MPOTHO3bI HM3BECTHOIO (yTypoJiora, HAyYHOIO PYKOBOIMTEIS
GOOGLE Pas Kypuseitna. Koneuno, He Bce ero mporHo3sl COBIBAIOTCS, HO MHOTHE M3 HUX CTaJIN
pEaJIbHBIMU CETOJTHS.

B HOMEpe 1o Tpaauuu UMEIOTCs CTaThU TMCKYCCHOHHOTO XapakTepa. B koHIile HoMmepa, 4ToObI
YUTATEIN HE 3aCKy4alli Ha CEPbE3HBIX TEKCTaX, [IOMEIIEH PAacCKa3 IJIaBHOIO PEeJaKTopa O AETCKHX,
MOCJIEBOCHHBIX 3a0aBax MaJbYHKOB.

Hy a Teneps To, uTO 0obemal, 0 HOBalUAX B OyIylIMX HOMEpax >KypHalla, HAUMHas CO CIeIyIo-
IIETO0.

Ham >xypHam MeXIUCHUIUIMHAPHBINA, TPOOIEMHBIH (B CMBICTIE MMOJAHUMAIOIMIUNA MPOOIEMBI
HayKH, 1 00pa3oBaHMsl aKTyalibHbIE [ oOuiecTBa). ECTh Takoe HampaBiieHUE B HayKe U MPaKTHKE,
HalleJICHHOE B Oyayliee, HO M aKTyaJlbHOE B HACTOAIIee BpeMs. DTO 3elieHble U IPUPOIOTIOI00HbIe
TEXHOJIOTUU. DTO HE TOJBKO TEXHOJIOTUH, HO CAMOCTOSITENIbHOE, I[EJIOCTHOE MUPOBO33peHHe, (Hop-
MUpyolee 0epexxHoe, TPeNeTHOe OTHOLIIEHHE K MPUPOE U K YeIOBeKY Kak yacTu npupozsl. Co-
BPEMEHHBIN CPEIHECTATUCTUYECKHUI JKUTEINIb IJIAHEThl 3€MJISl TAJIEK OT 3TOTO OTHOIIEeHUs. ['pax-
na”e Poccuu CUIIBHO CTpasiatoT 3TUM HEIOCTATKOM.

B sTOM rojy y MeHs BbIIIEN TPEXTOMHUK «3eJIeHble U MPUPOI0NOJ00HbIE TEXHOIOTUH — OCHOBA
YCTOWYMBOTO Pa3BUTHs Al OyIyIIMX MOKOJEHH». 3eJeHble U MPUPOAONOA00HbIE TEXHOIOIUU
CYLIECTBEHHO OTINYAIOTCS OT SKOJIOTUH.

DKOJIOTHSI — BaKHOE HANPABIICHUE IO 3aLIUTE OKPYKAIOIIEH Cpe/ibl, OHO HAILIEJIEHO Ha OYUCTKY
BOJIOEMOB, BO3/lyXa M TOYBBI OT aHTPONOTICHHBIX 3arpsi3HeHu. JIpyruMu cioBaMu, 3Koiorus 0o-
peTCs ¢ TOKCUYHBIMHU ITOCEACTBUSAMU I'PSI3HBIX COBPEMEHHBIX TEXHOJIOT .
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3eneHble ¥ NPUPOAO0NOT00HBIE TEXHOIOTHU — 3TO TAKHE TEXHOJOTHH, B KOTOPHIX HET TOKCUYHBIX
OTXOJIOB, IOJIYIIPOAYKTOB U ChIPbsl. 3€JI€HbIe TEXHOJIOTUU HE PaBHbBI IPUPOAONOJ00HbIM. Bee npu-
ponomnoo0HbIe, KOHEYHO, 3eJICHbIe, TOCKOIBKY B MPUPOJIE BCE TEXHOJIOTHH HE TOKcH4HbI. Ho 3e-
JIEHbIE TEXHOJIOTUH HE BCEra MPUPOJI0NI0A00HBIE.

S mpuien K 0CO3HaHMIO BaKHOCTHU 3TOH mpobiembl. B Mupe nmyOnuKyeTcss MHOTO COTEH Hayd-
HBIX, OMYJISPHBIX CTATeH, U3/1AI0TCSl KHUTH, IPOBOAATCA KOH(EPEHLINH, BBIITYCKAIOTCS CIIeLUalu-
CTBI, CYIIECTBYIOT CIIELIMAIIbHBIE HCCIEI0BATENbCKHE HEHTPBL. B Mupe, HO He y Hac. DTO HEXOPO-
niasi CUTyalysi, IPUTOM, YTO 3araKUBAIOT IIPUPOIY BCE, KOMY II03BOJICHO. A NPAKTUYECKU MO3BO-
JIEHO BCEM — OT OJIMI'ApXOB JI0 KOHKPETHBIX, YaCTHBIX JiroJei. CuTyaluio HaJl0 MEHsThb. bynem B
MepY CBOUX CHJI IIPOCBEIIATH COIPaXKJaH 4yepe3 Halll KypHail. J[aBaiiTe BMECTE IIOMOTAaTh B 3TOM,
0e3yCII0BHO, TyMaHUTapHOM JIEJIE.

1J6d@30dz stedyd amd?
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COVID-19: nanpaBieHus UCCIEI0BaHUM

] dzOL €58 1. R.
ALI1 [

vigvalery@gmail.com

A H H O T a3d woehienaee Bpems, ¢ ssuBaps 1o aBryct 2020 roga, onyonukoBaHo 6oiee 40 ThHI-
CsiY HAy4YHBIX paboT B BEAYIIMX MUPOBBIX KypHallaX, Cy/s MO UX MPEACTaBICHHOCTH TOJBKO B O-
HOU B 0a3e JaHHBIX — B 0a3e HallmoHaIbHOTO IIeHTpa OMOTEXHOJIOTHYECKOW nHbopMaluu. B aTom
MOTOKE MOYKHO BBIJIEJIUTh HECKOJIBKO OCHOBHBIX HAMPABICHHI: TUarHOCTUKA HHPUIIUPOBAHHOCTH U
MPOTHO3a Pa3BUTHUS MH(PEKIIMOHHOTO MPOIIEeCcCca; TEHOMUKA M MPOTEOMUKA BUPYCA; MOJICKYISIPHBIE
OCHOBBI B3aUMOJCHCTBUIA BUPYCa U XO35MHA, @ TAKXKE METOJIbI IPEayNPEexKAeHUs HHPUIIMPOBAHHO-
CTH U TEpaIUU.

Kaxnoe u3 3Tux HanmpaBieHUI JOCTUIIIO ONPEIEICHHBIX U OYEBUIHBIX yCIIEXOB. B TO ke Bpems,
BECh ATOT MOTOK MH(OPMAIIH OCTAECTCS MO3AaHMYHBIM U SIBHO HY)KJIAETCS B OIpeaesieHHOM 000011e-
HUU.

B HacrosiiieM 0030pe mpezcTaBieHbl KIIIOUEBbIE TaHHbIE, HAKOIUUICHHbIE B MEPEYHCIEHHBIX 00-
nactsax uccnenoBanuit. [Ipencrasiena nHpopmaius o psjae KIr0UYeBbIX (AKTOB, COOpAaHHBIX B KaXkK-
JIOM W3 HallpaBJICHUN: CUCTEMaTHKa BUpPYycCa, 3Talbl €r0 IPOHUKHOBEHUS B KJIETKY, B3aUMOJCHCTBHS
c Oenkamu XO351MHA, BMEIIATEIHCTBO B PETYIISITOPHBIE CUCTEMBI XO3SIMHA, BKJIIOYasi U3MEHEHUS pe-
ryastTopHbix cereid MukpoPHK. O6cyxnatorcs BOIpockl, CBSI3aHHbIE C MOBPEXACHUEM SHAOTENNS
KamuUTSIPOB, BOBHUKHOBEHUS TUCCEMUHUPOBAHHON BHyTpUKanmuuisipHoit koarynsuuu (DIC), yrae-
TEHUS Pa3IMYHBIX 3B€HbEB HMMYHHON CUCTEMBI. JlemaeTcst BBIBOJ O TOM, YTO COUETAaHHOE JeiCTBHE
MH(EKIIMOHHOTO areHTa Ha CepJeUHO-COCYIUCTYI0 U UMMYHHYIO CUCTEMBI TPEOYET BBISBICHUS Me-
Ta0OJINYECKHUX MyTeH, KIIOUYEBBIX JIUIS TAKUX MOBPEXKACHUM.

CrnosxHasi nepapXxudeckasi CTPYKTypa BBISIBICHHBIX MEKOEIKOBBIX B3aMMOJCHCTBHM, UX MHOXeE-
CTBEHHOCTb, 3aBUCUMOCTh OT TaKUX CUCTEMHBIX PETYJSATOPOB KaK IOJOBBIE TOPMOHBI, UCXOJHOE
COCTOSIHUE TTalMeHTa J0 KOHTAKTa C MAaTOT€HOM, CBUAETEIbCTBYET O HEOOXOAUMOCTH CHCTEMHOIO
MO/IX0JIa JUIsS BBISIBIICHUS Y3JI0B B3aWMOJECUCTBYIOUIMX CHCTEM JUIsl KOHTPOJIS U MPEAyNpesKICHHS
HEeOJIaronpusATHOTO pa3BUTHS HH(EKIIMOHHOTO Mpoliecca.

W ecnu npoOiemsl, cBSI3aHHbIE C AMATHOCTUKONW MHPHUIIMPOBAHHOCTH — M YMEHBIIEHUEM BUPYC-
HOM Harpy3kH, B YaCTHOCTH, IyT€M BaKIIMHUPOBAHUS, YK€ B HACTOSIIEE BpEeMs MOANAIOTCS MpaK-
TUYECKOMY PELIEHUIO, TO METOJIbl IIeJIeHANpaBIeHHOW CTAOMIN3allid U BOCCTAHOBJIEHHUS IOBpE-
XKJICHHBIX CHCTEM OCTAIOTCS J0 CHUX MOp MPaKTUYeCKH HepaspaboTaHHbIMH. [lo-BHIUMOMY, 3TO
00yCIIOBJIEHO /10 CHX IOp HEIOCTATOYHON U3y4YE€HHOCThIO UX OPraHU3allHH.

Kniwu e i SARS-CoV-2, oce ACE2/anreorensun-(1-7)/MAS, 0enok-0enKoBbIi WH-
tepaktoMm, curpom DIC, T u B numdpountsl, 6akrepuanabHas Tepanus.
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COVID-19: research directions

Glazko V. .
Russiarstate agrarian University
MoscowState Agricultural Academy named after K. A. Timiryazev,
Moscow, 127550.
vigvalery@gmail.com

Abstract. Annotation. Recently, from January to August 2020, more than 40 thousand scientific
papers have been published in the world's leading journals, judging by their representation in only
one database — the database of the National center for biotechnological information. In this stream,
several main areas can be distinguished: diagnosis of infection and prognosis of the development of
the infectious process; genomics and proteomics of the virus; molecular bases of interactions be-
tween the virus and the host, as well as methods of infection prevention and therapy.

Each of these areas has achieved certain and obvious success. At the same time, this entire flow
of information remains mosaic and clearly needs a certain generalization.

This review presents key data accumulated in these research areas. Information is provided on a
number of key facts collected in each of the areas: the taxonomy of the virus, the stages of its pene-
tration into the cell, interactions with host proteins, interference in the host regulatory systems, in-
cluding changes in the regulatory networks of microRNAs. Issues related to damage to the capillary
endothelium, the occurrence of disseminated intra-capillary coagulation (DIC), and the suppression
of various parts of the immune system are discussed. It is concluded that the combined effect of an
infectious agent on the cardiovascular and immune systems requires the identification of metabolic
pathways that are key to such injuries.

The complex hierarchical structure of the identified inter-protein interactions, their multiplicity,
dependence on such systemic regulators as sex hormones, the initial state of the patient before con-
tact with the pathogen, indicates the need for a systematic approach to identify nodes of interacting
systems to control and prevent the adverse development of the infectious process.

And if the problems associated with the diagnosis of infection — and reducing the viral load, in
particular, through vaccination, are already amenable to practical solutions, the methods of targeted
stabilization and restoration of damaged systems are still practically undeveloped. Apparently, this
is due to the still insufficient study of their organization.

Keywords: SARS-CoV-2, ace2/angeotensin-(1-7)/MAS axis, protein-protein interactome, DIC
syndrome, T and B lymphocytes, bacterial therapy.
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COVID-19: nanpapieHus ucciea0BaHUM
CT py K BARS&0v-2

KoponaBupycsl kiaccubHUIMPYIOTCs Kak mpuHamiekamnme otpsay Nidovirales cemeiictBy
Coronaviridaed ff s H f)j d3jORtHgdomtAVirinae(puc.1). 'eHom 3TOrO0 MOACEMENCTBA OJNH U3
cambix 6onpmux cpenu PHK Bupycos, ot 26 10 32 Thicsy HyK1€oTH10B. Ha OCHOBaHMM pa3IMYHBIX
KPUTEPHEB, OHO MO/Ipa3AeisieTCsl Ha YeThIpe poaa — ainbda Koponasupyc (a-CoV), 6era KOpOHOBH-
pyc (B-CoV), ramma koponasupyc (y-CoV) u aenpta koporaBupyc (6-CoV). CekBeHupoBanue re-
Homa SARS-Cov-2 no3Bosmino BeIsIBUTE 79% romonoruu mo otHoueHuto k renomy SARS-CoV u
50% mo cpaBuenuto ¢ renomoM MERS-CoV. Ha ocHoBanuu cpaBHEHHS MOJYUYEHHBIX PE3yJIbTaTOB
CEKBEHHPOBAHUS, BHIITOJHEHHBIN (PHIOTCHETHYECKUN aHAN3 MO3BOIMI pasMecTuTh SARS-CoV-2
B moapox Sarbecovirus poxa B-CoV (puc.1).

Order Nidovirales
Family Arteriviridae Coronaviridae Mesoniviridae
Subfamily Orthocoronavirinae Torovirinae
Genus a-CoV BCo y-CoV o-CoV
Subgenus Sarbecovirus
. , l
Slfec'es HCoV-229E SARS-CoV-2 HCoV-0C43
(human) | o163 SARS-CoV
HCoV-HKU1
MERS-CoV

tdmedzse 1. sdzOMMdW¥ dCOoydw Cotwetsdsedtekzmse Y
[Malik Y. Propertiesof Coronavirusand SARSCoV-2. MalaysianJ Pathol2020; 42(1) : 3/ 11].

[TaTonorusi Nerkux Mpu TSHKEIOM TEUEHUHU 3a00JIeBaHUS OTJIIMYAETCSl OT paHHUX CTaJAuN Mpo-
IPECCUPYIOUIEH MOTEpel LETOCTHOCTH SIUTENNA-IHAO0TENNS, TOBPEXKIECHUEM KaWIISIPOB U BbIpa-
KEHHBIM JIOKATM30BaHHBIM BHYTPHUCOCYJIUCTBIM CBEpThIBaHUEM KpoBU. Eciu Oonee paHHuit stam
Pa3BUTHS THEBMOHUU OTpa)kaeT MpsAMyro MHQEKIHo mHeBMouuToB |l THma, To mpoueccsl, KOTOpbIe
JeKaT B OCHOBE CIEAYIOLIEH, MOTEHIIMAIbHO CMEPTENIbHO OMacHOM (a3l OCTPOro MOBPEKACHUS
JIETKUX C COMYTCTBYIOLIUM Pa3pyLICHUEM PECIHUPATOPHOTrO SMHUTEIMAIBLHOIO Oaphepa, MOBpekKe-
HUEM SHIOTENUS U YXYALICHUEM COCTOSHUS MalMeHTa (pHuc.2), ocTaeTcsl HEJOCTaTOYHO HCCIeNo-
BaHHBIMH.
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SARS-CoV-2 undummpyer Bupyc nadummpyer ACE2: skenpeccrpyrome Tiseioe o TeanTe BKTIOUAET
ACE2- sxenpeccupyrome QTbBEOIPHBIE SIHTETHATEHEE - HapyIIeHHe SMHTETHATBHO-

HasallbHbIC kiaetkd Il THma 1 MAaIHEHTHI SHAOTEIHAIBHOIO 6aphepaA OTIOKEeHHE
SMHTEIHATbHBIC KIETKH TIPOABIAIOT IPH3HAKH MHEBMOHHH KOMILTIEMEHTA H THIICPBOCHATICHHE
BEPXHHX OTACTIOB

e P

SARS-CoV-2 m mb—Bloodclot /,ﬁ
Pt S o= s

0D P U Ny

A"Cytokine Z
release @

ikileies :
Neutrophil ™ ﬂﬁg\

- us
J{ 1 genp J' 7-10 aeHp J{

% z (o) 0O E—
PECHMIITOMATHYCCKHH/ OSCCHMIITOMHBIH CHMITOMATHUECKHIL: paHHAA (Da3ﬂ MO3IHAL (1)33&
IIEPHOT

tdmEzdese 2. sdzgyjorj WOLr ftetsdtej MimMdicseo Odedwv L OB tsdzjze Odad W
ydieso Odzdzsc 5 S Stos-@VR J ol OB § 26 j ¢H HA RS s d3dzts 29B8j jdiEi§ J ddldaeRpas 2f) o
ikmv ) OdejectsQUmDYiiaf el jtokj delssds 2 (ACE2). 1 0OyOdz dzOw d dzh
fklsj?2 dBsyjls fslsjCOl: BjmMMdKyfissdds, d&s 1Isd §OoydPdsr B
slsfyw MR Issd’ , His 90% BEHEIS ddijlk! § dzj o Bstsded £ Olsg thiz -ozO Bzdzlf ¢

swg., 1diStbster j dL {tlsdn f#O0ydjdedstse BEHEL ftesctej Miditetse Ols
Odz'-idatgH tsls j dzd Odz! desets B Ote! jteO® d iBlzdz' Isd stcc O ditdav digestSERESOM j dzd j o3
2 cause COVIBL9? Science. 2020 Jul 31; 369(6503):5%01. doi: 10.1126/science.abc6156. PMID: 32732413]

CrpykTypa reHoMa BUpYyca IIpeJCTaBJIeHa Ha puc.3.
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tdmezdes e 3. dnd BOIsdyj MEtsi dL €W did2j9 .63 dEs dinias\p  digidsCiedz i€ tsidzdia
MistezCIszte® hdf O 9 ¢ &kl jctgd@® H dzd dztER ¢ p dz 118 & 18 dztOGRMiiztS & th) dzts
GJdz d3j d3B tc O dididtsas stz BAEEEC ), s € O fRBW 1 Wzfs ¢ s fijogidz? @ ,0¢ h RIARPH 3§ dz,
LOoadMmqd O tstdzd &lj dejOdz Or j dzPillay T.]{Feeof fhe month the 2019 nCoVSARS CoV-2 novel
coronavirusspikeprotein J Clin Pathol 2020;73:366 369.d0oi:10.1136jclinpath-2020-206658]
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Spike glycoprotein S

\ ‘ RNA genome

Envelope
Haemagglutinin

esterase dimer

tdmkzdzsS 4. uwltekClskzteO® o dtckIFjdeyg Xzsg O M lsd Y30 ¢ Ef etz thEloid e fry O .
BOcedzt sddzedtclzjIs d tcOLPitdy T.9 Gdneofctheynprifhistiet2019 HCoVSARS CoV-2 novel
coronavirusspikeprotein J Clin Pathol2020;73:366 369.d0i:10.1136fclinpath-2020-206658].

MpPpOHWMKBEHMWE BUpPpYyCa B KNeTKY X03AMWUH

[IpoHNKHOBEHHUE BUpPYyCa B KIETKY ONOCPEIOBAHO ABYMS KIIFOUEBBIMH MPOTEOJIUTUUYECKUMH CTa-
qusimu. Penienrrop-cesizpiBatronuii tomen RBD (hbc/2) cyowsenuuuisr S1 S-0enika KOHTaKTHPYET ¢
aHreoTeH3uH MpeBpainatonieM ¢epmeHToM (Angiotensin Converting Enzyme - ACE2), nanpHeii-
1Iee MPOHUKHOBEHHUE BUPYCa B KJIETKY-XO35MHA 00ECIIEYMBACTCS MPOTEa3aMH, KOTOPbIe KaTaln3H-
pytoT pacmeruienne S1/S2 mo aprununy-667/cepuny-668. 3a 3TUM crefyeT paciierienue S2, He-
o0XoauMoe Ui CIHSHUS KJIETOYHBIX MeMOpaH BHpyca W xo3suHa (puc. 5). Pemenrop-
cs3piBaromuii fomen (RBD) Bximouaer B ce0st penentop-cBs3biBatonnii Mot (RBM), obecne-
YUBAONIUI MEPBUYHBIA KOHTAKT ¢ enTuaa3HeM 1omeHom ACE2.

- §§ g §§ Respiratory cell membrane

/ —— Angiotensin Converting Enzyme 2

Transmembrane
protease Serine 2 (TMPRSS2)

tdMmMEzdese 5. 1 jtor j CO/DYL9 { tots dedit] ®Sdzj &' v d dzO
[Pillay T.S. Gene of the month: t2819 nCoV/SARSCoV-2 novel coronavirus spike proteinClin Pathol
2020;73:366 369.d0i:10.1136jclinpath-2020-206658].
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[Ipouecc pa3pe3anus crmaiik-Oenka (Mau Oenka IIumna) peaau3yercs B JBa dTamna: «IpaiMHUpoBa-
HUE» pa3pe3aHusi U 3aTeM aKTUBALUA «pa3pe3aHus» B caifTe Mexay S1 u S2 qomMeHaMu, Tak ke Kak
u B caiite S2'. Caiit Mexy foMeHamu S1/S2 conepKUT MHOKECTBEHHBIC OCTATKU apruHUHA. XOTS
SARS-CoV Taxxe ucnonssyet perentop ACE2, SARS- CoV2 umeer oTau4HbINA OT HETO QypuHO-
BbIl caiiT paszpe3anus (Arg- Arg- Ala- Arg) B aMUHOKHUCIIOTHBIX OCTaTKax 682—685, Mexay JoMe-
Hamu S1 u S2, orcyrcrByromuii y SARS-CoV, 9To MOXET 0OBSICHATH pazIudus MEKIY UX HHDEK-
IIMOHHOCTBIO. Y TaJIeHue 3TOT0 MOTHBA BIHsAET Ha 3()(PEeKTUBHOCTH MPOHUKHOBEHUS BUpYCa B KIET-
Ky x03srHa. OYypUHOBBIN CalT paclieTUIeHHs pacmupseTr yHuBepcaabHOCTh SARS-CoV-2 pacmen-
JICHUS HTOHM MOCJIEA0BATEIFHOCTH PAa3HBIMU KJIETOUYHBIMU MPOTEa3aMu XO35SUHA, OJaroaapsi mupo-
KOMY CIEKTpY (ypHUHOBBIX MPOTEa3. ITO 03HAYAET, YTO BHOBb CUHTE3UPOBAHHBIE BUPHOHBI MOTYT
CEKPETHUPOBATHCS B «IIPEIAKTUBUPOBAHHOM» COCTOSIHUH, TOTOBOM K CIIHMSIHUIO C IPYTMMU KJIETKaMU
U 3apaKeHUI0 UMHU 06€3 HEOOXOAMMOCTH CBSI3bIBATHCS C KJIIETOYHBIM pelienTopoM, Takum kak ACE2.

B aByxcTymeH4aToMm IMOCIEIOBATEIBHOM IPOLECCE aKTUBAIIMOHHOE paCIIEIICHHE HA YYacTKe
S2, xak monararoT, akTUBHpYET OeJOK, HEOOXOAUMBIN ISl CAUSHUS BUPYCHOM MeMOpaHbI C Kile-
TOuHOU MeMOpaHoi. MHrubupoBanue tpancMemoOpannoii mporeassl TMPRSS2 wactuuno 65oku-
pyeT NMpOHUKHOBEHHE BHUpyca B KJIeTKy xo3simHa. TMPRSS2 taike mmeeT pemaroiiee 3HaUYe€HUE
JUTSE HTHQUIIMPOBAHKS BUPYCAMH KJICTOK X03s1HA, TaKUMU Kak rpunm A. [Tomumo TMPRSS2, cnaii-
koBbIil O6emok SARS - CoV-2 MoxeT ObITh MPOTECONUTHYECKH aKTUBUPOBAH MHOKECTBOM JIPYTHX
KJICTOYHBIX TpoTea3, BKJItoYast kKarencuH B u L (3H10cOManbHBIE IMCTEHMHOBBIE MPOTeasbl). HTH-
OupoBaHUE BCEro 3TOr0 MPEJOTBpaIlaeT MPOHUKHOBEHHE BUPYCOB. Jpyrue mporeasbl, Takue Kak
bypuH, 3macrasa, pakrop X U TPUIICHH, TAKXKE CIIOCOOHBI K 3TOMY "MpaiiMupyroniemMy" mpoTeon-
3y, KOTOPBIM HHUIIMUPYET MPOIIECC BXOAA BUPYCa B KIETKY X03i1Ha. VIMEIOTCS TaHHBIE O TOM, 4TO
6enok SARS - CoV-2 S MoxeT BbI3BIBATh MPOTEA30-HE3aBUCUMOE U PELETITOP-3aBUCUMOE CIIHSIHAE
KJIETOK JUTS yCUIICHHSI BUpyCcHOTO pacrnpoctpadenus. S1 RBD (amuHokucioTHBIE ocTaTku 333-527)
SARS - CoV-2 cesseiBaetcs ¢ ACE2 ¢ 6onee uem B 10 pa3 € GompmmmM cpoactBoM, ueM SARS —
CoV. B nomene RBD peuentop cBs3biBatoniuit MotuB (RBM) pacnonoskeHn Mexay aMUHOKHCIIOT-
HbIMH ocTaTkamu 438-506.

Baxxnoit mpoOGiemMoii HOBOIl 4epThl aMHUHOKHCIOTHOW TOCTEIOBATEIBHOCTH IIUMA SBISETCS
HaM4Yre pyprHOBOTO MOTHBA — MUIICHU JIEHCTBHUS (YPHHOBBIX IpoTea3. TakuxX MpoTeas y X03sH-
Ha HacuuThIBaeTcs 6osee 170, ofHa U3 HUX pacLIEIUIseT a-CyObeInHUILY SIMUTEINAIbHOIO HaTpue-
Boro kanana denoeka (ENaC-a). Myranun ENaC-o mpuBOIAT K TUCPETYISAIUN albJIOCTEPOHA Y
MAIUEHTOB, MOKa3aHo, yTo (ypUHOBBIA CalT MMeeT pelraroliee 3HaueHue s aktuBaruu ENaC
[Anand P, Puranik A, Aravamudan M, Venkatakrishnan AJ, Soundararajan V. SARS-CoV-2 strate-
gically mimics proteolytic activation of human ENaC. Elife. 2020;9:e58603. Published 2020 May
26. doi:10.7554/eLife.58603]. IIpenmonaraercs, uto KoHKypeHius S 6enka CoV-2 ¢ ENaC-a 3a
(GypHHOBBIEC POTEA3bl MOXKET MPUBOJIUTH K HapyIIeHHto O6anaHca Na B kjieTkax, B 4aCTHOCTH, JIeT-
KHX.

KOHKYpeShiegumgk a -COX-RSc 6 anaHCOMHODENT @eHMPBAI nCcTeEw

ACE2-3T0 munentuanikapOOKCHTIENTHIa3a, KOTOpas B OCHOBHOM cocToHuT u3 805 aMHHOKHC-
JIOTHBIX OCTATKOB, SIBIISIETCSI TpaHCMEMOpaHHBIM O6enkoM - TM, mpenMyIecTBEHHO IKCIIPECCUPYET-
Csl B JIETKHUX, CEPIlE, TOYKaX, CCMEHHUKAX M JKEIyI0YHO - KumeuyHoM TpakTte. B nerkux ACE2 06-
HapyXHBaeTCs B KIETKaxX anbBeossipHoro snutenus Il Tuma (u B OpoxuaabHOM SIHUTENTUHN) U SIBIISI-
etcst perenropom 1t SARS-CoV, MERS - CoV u SARS-CoV-2. MERS- CoV Ttakke HCIoJIb3yeT
B KauecTBe penenropa gunentuauinentunazy 4 (DPP4/CD26). ®uznonoruueckas Gpynkuus ACE2
3aKJII0YAETCsl B IpeoOpa3oBaHnuy aHTHOTeH3UHA | B aHTHOTeH3MH (1-9) n anrnorensuna Il B anrno-
tensuH (1-7) (puc. 6).
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s sfMmtc] H BAFIQ ARV, ¥angX, YangD, BaoJ, Li R, Xiao Y, Hou C, WangH, Liu J, YangD, XuY, CaoZ, Gao

Z. Role of angiotensirconvertingenzyme2 (ACE2) in COVID-19. Version2. Crit Care 2020Jul 13;24(1):422.doi:
10.11868613054020-031200.].

CncrtTemMHasa perynauumsa NONOBbLMU TIOWNGOLEIADMOB 3y IB IO
BUpPpycomMmCE&RRS

HaxarmmBarorcs JaHHBIC O BBIPAXKCHHBIX BO3PACTHBIX M IMOJIOBBIX OTIMYHAX IO Pa3BHUTHUIO Ts-
KeJbIX (POpM aTMITMYHOM MTHEBMOHMHU U JIETAJIbHBIX UCXOAAX y Jtoael, nHpummposanusix COVID-
19. Ux gacrota Boie Ha 60% y moaeit, ctapmre 60-TH JET MO CPAaBHEHHIO C JIETHbMH MJIQIIIETO
BO3pacTa. Y KEHIIHMH JIeTAJIbHbIE MOCIEACTBUS 00HapyxuBatoTcsa y 1.7% 1o cpaBHeHuio ¢ 2.8% y
MyxuuH. Ha MozenbHOM 00beKTe, Ha MbIIIAX, OKa3aHO, YTO TOHAJIPKTOMUS HE MEHSET UyBCTBU-
TCJIIBHOCTb CaMIIOB, HO OBApUCKTOMUS HIIM AaHTOTOHHUCTBHI PCUCHTOPOB ICTPOTCHOB YBCIMYUBAIOT
CMEPTHOCTh caMmoK mocie 3apaxkenuss SARS-CoV [Channappanavar,R., Fett,C., Mack,M., Ten-
Eyck,P.P., Meyerholz,D.K., Perlman,S. Sex-Based Differences in Susceptibility to Severe Acute
Respiratory  Syndrome  Coronavirus Infection. J.Immunol. 2017,198,4046-4053 DOI:
https://doi.org/10.4049/jimmunol.1601896].
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MHOXecTBEHHbBEe T eHHble ceTun, BOBArRAEGMBEHBMOT
aredHtToM-CoVERARS

BrimonHeHs! BccnenoBanus B3auMoieicTBUi OenkoB Bupyca, COV2, u yenoBeka (MHTEPAKTOM
narorena-xo3suna) [Ahmed SSSJ, Paramasivam P, Raj K, Kumar V, Murugesan R, Ramakrishnan
V. Regulatory Cross Talk Between SARS-CoV-2 Receptor Binding and Replication Machinery in
the Human Host. Front Physiol. 2020; 11: 802. doi: 10.3389/fphys.2020.00802]. Onrcansl MHOXe-
CTBEHHBIE y3JIbl (XxaObl) B3aUMOJICHCTBYIOIIUX O€TIKOB (puc.7).
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B psine pabot oOHapyKeHO BOBJIICUCHHE B ITH B3aUMOJICHCTBYIOIINE CETH OEIIKOB BUpYCa U XO-

3siMHa perynsaTopHbix ceteil MukpoPHK (puc.9).
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ABTOpBI 31O pabdotrsl Beiaenuwau u3 111 mukpoPHK 7 mukpoPHK — miR-124-3p, let-7g-5p,
miR-133a-3p, miR-133b, miR-218-5p, miR-22-3p u MiR-506-3p — KOTOpbIE€ BAUSIIOT KaK MUHHMYM
Ha TPY B3aMMOCBSI3aHHBIX Oeka (puc.9).

B npyroii pabore BbIssBICHO BiMsiHHE HEKOTOpbIX MUKpOPHK Ha skcmpeccuto kimoueBbIX dep-
MEHTOB IIEPBOTO 3Tana B3auMoAencTBUs BupycHoro S 6enka ¢ ACE2 u tpancmemOpanHoii ceprHO-
Boit poteasoii 2 (TMPRSS2) [Nersisyan S, Shkurnikov M, Turchinovich A, Knyazev E, Tonevit-
sky A. Integrative analysis of miRNA and mRNA sequencing data reveals potential regulatory
mechanisms of ACE2 and TMPRSS2 PLoS One. 2020 Jul 29;15(7):e0235987. doi:
10.1371/journal.pone.0235987]. NneHTU(UIIMPOBAaHBI HECKOIBKO cemeiicTB MuUPHK, mMuiieHp0 KOTO-
poix sBisroTcss ACE2 1 TMPRSS2. B wactHOCTH, OOHApY»KEHO, YTO JU3UH-CHCIIUpUUYECKas JeMe-
tunaza SB (JARID1B), kogupyemas renom KDMSB, M0eT KOCBEHHO BIMATH Ha HKCIPECCHUIO
ACE2 / TMPRSS2, nonasisst Tpanckpumiuio cemeiicts MuPHK hsa-let-7e / hsa-mir-125a u HSA-
mir-141 / hsa-miR-200, HaneneHHbIX Ha 3TH TeHbl (puc.10).
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t dilzdetsC 10. wnjdi0 Mjld o LIARIDESH |} jndsjo XM o IGBeiintR®Bads’ L
miR-141 /miR-200miRNAd ¥ j tc d3AQER/BNMPRSS [NersisyanS, Shkurnikowl, TurchinovichA, KnyazeE,
TonevitskyA. Integrativeanalysisof miRNAand mRNAsequencinglata revealspotential regulatory mechanism®f
ACE2 andTMPRS8 PLoSOne 2020Jul 29;15(7)e0235987 doi: 10.1371journal.pone0235987]

MyTn @QopMMPOBAHMSA CUHAPOMA AMUCCEMUHUPOBAHHDOIM
(DIC)

CnoxHble MEKOEIKOBEIE BSaHMOHeﬁCTBHH ImIaTorecHa M XoO3sAHMHa, KaCKaJIHbIC M3MCHCHUSA MCK-
OCIIKOBBIX B3aUHUMOJICUCTBUI XO035MHA 1O MCpPEC pa3BUTUMA H(I)CKI_[I/IOHHOFO nmponecca, BOBJIICUCHUC
PAa3HBIX PETYIATOPHBIX CGTCI\/'I, NEPCUUCIICHHBIX BBIIIC, CBUACTCIBCTBYIOT O TOM, UTO AJIA BBIACIIC-
HHUA KIIIOYCBBIX T'CHHBIX CHCTCM, KOTOPBIC MOTYT OBITh MHMIIIEHBIO YIipaBJICHHA, HGOGXOI[I/IM CHu-
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CTEMHBIN IIOJIX0J], IOCKOJIBKY, KPOME BCETO ITPOYETO, B OJJHU U T€ KE CUCTEMHBIE H3MEHEHUSI MOTYT
BHOCHUTH OJIMHAKOBBINM BKJIaJ pa3Hble reHbl. Ha cucteMHOM ypoBHE K HACTOSIILIEMY BPEMEHH HAKOTI-
JIeHO OO0JIBIIOE KOJIMYECTBO JAaHHBIX O TOM, uTo uHpunuposanue COVID-19 Bupycom TecHo cBsi3a-
HO C CHHJPOMOM JIMUCCEMHUHUPOBAHHON BHyTpUKamwuIsipHou koarymsaiuu (DIC) u mzmenennem
MMMYHHOH CUCTEMBI.

Ouporenuii KanmuuisipoB (OK), okpyKeHHBIH MypaJIbHBIMA KJIETKaMHu (TICPUIIMTAMH), MOIJIEP-
KHMBAET IEJIOCTHOCTh COCYOB M OapbepHyro GpyHkuuioo. OH mpeaoTBpaliaeT BOCIalIeHUE, OrpaHu-
yyBas B3aumozeiictue DK ¢ ummyHHbIMH KieTkamu ¥ DK — TpomMOouuTamMu, U OrpaHUYHMBAET
CBEpPTBHIBAHUE KPOBH, IKCIIPECCUPYSI HMHTUOUTOPHI CBEPTHIBAHUS M (PEPMEHTHI JIN3UCA CTYCTKOB KPO-
BU, MOAYLUUPYS TIIMKOKAIHUKC (3alUTHBIN CIOW TIIMKOMPOTEUHOB U TIMKOJUIIKIOB) C aHTHKOATY-
JSHTHBIMU CBOWCTBaMU. JIerouHbIe OCIIOKHEHNUSI BO3HUKAIOT B PE3YyJIbTaTe HAPYLIEHUSI COCYIUCTO-
ro Oapbepa, MPUBOASILIETO K OTEKY TKaHE! (BBI3bIBAIOIIEMY HAKOIUICHHE JKUJKOCTH B JIETKUX ), D H-
JOTEJIUUTY, aKTUBALIUU MyTEH CBEPTHIBAHUSA KPOBH C MOTEHLMAIBHBIM PAa3BUTHUEM JUCCEMHHUPO-
BaHHOTO BHYTPUCOCYAUCTOTO CBEPTHIBAHUS KPOBH M HEPETYIHUPYEMOIl BOCTIATUTENILHOM KIETOYHOMN
WHOPWIBTPAIUH.

MOoXHO 0XHJIaTh, YTO OTEK JETKUX y manueHToB ¢ TsokensiM COVID-19 o0ycrnoBnen HecKob-
KMMH MexaHu3zMamiu (puc. 11). Bo-nepBbix, BUpyc MOKET HEOCPEACTBEHHO BIMATH Ha DK, Tak kak
y OONBHBIX C aTUNUYHON MHeBMOHUeN nHpuuupoBanHbie DK ObuUTH 00HAPYXKEHBI B HECKOJIBKUX
opranax ymepumux nanueHtoB. Takue DK MposBiIsau IHMPOKO pacHpOCTPAHEHHBIH SHAOTEIIUUT,
xapakrepusyromuiica auchynkuuenn K, ux au3zucom u cMepThio. Bo-BTOpBIX, YTOOBI MOMACThH B
kietkr, SARS-CoV-2 cesspiBaetcs ¢ penentopom ACE2, yro yxymmaer aktuBHocTh ACE2. CHu-
xeHre akTUBHOCTH ACE2 KOCBEHHO aKTHBUPYET KaJUTMKPEUH-OPaJuKUHUHOBBIA MYTh, MMOBBIMIAS
MIPOHUIIAEMOCTh COCYZIOB. B-TpeThux, aKTUBUPOBAHHBIE HEUTPOQHIIBI, PEKPYTUPYEMBIE B JIETOY-
Hyto OK TKaHb, NIPOAYIUPYIOT THCTOTOKCUYECKHE MEIUATOPhI, BKIOYas aKTUBHbIE ()OPMBI KHCIIO-
pona (ROS). B-4eTBepThIX, IMMYHHBIE KJIETKH, BOCIIAJHTEIbHBIC IMTOKUHBI U Ba30AKTUBHBIE MO-
JIEKyJIbl IPUBOJAT K YCUJICHHIO COKPAaTUTENbHON criocoOHocTH DK M ocnabieHno MeXIHI0Teu-
aJIbHBIX CBsi3el. B cBOIO ouepenb, 3TO MPUBOAUT K IIENSAM MEXAY SHIOTEIHAIbHBIMHU KIIETKAMHU.
Haxonen, nutokunsl IL-13 u TNF akTUBHPYIOT INTIOKYPOHH/1a3bl, KOTOPBIE HE TOJBKO pa3pyllIaloT
IVINKOKAJIMKC, HO M TOBBIIIAIOT AKTUBHOCTh CHHTA3bl THAJTypPOHOBOM KHCIOTHI 2, YTO IPUBOJUT K
YBEITMYEHUIO OTJIOXKEHUS TMalypOHOBOM KHUCIOTHI BO BHEKJIETOUHOM MaTpUKCE U CIOCOOCTBYET 3a-
JepAKKe KHUJIKOCTU. BMecTe 3Tu MeXaHnU3Mbl IPUBOSAT K MOBBIIIEHUIO IPOHULIAEMOCTH COCY/I0B.

Tsoxenoe Teduenne SARS-COV-2 TecHO CBS3aHO C pa3IMYHBIMU KOAryJlonaTUsMHU, KOTOpbIE MO-
I'YT MPUBECTH JINOO K KPOBOTEUEHHUIO U TPOMOOIIMTONEHUH, JINOO K TUIEPKOATYISILIMA U TPOMOO3Y.
OTH NMaTOJOTHM SABISIOTCS 3HAYMMBIMHM COIYTCTBYIOIIMMHU (PaKTOPaMU OCTPOTO PECHHpPaTOpPHOTO
CHUH/IpOMa U JIerouHbIX ociiokHeHui y COVID-19 unduuupoBanubix nanueHToB. OcoOblit HHTEpec
NPEJCTABISAIOT PA3IMYHbIE LHUPKYIUPYIOIIUE BOCTIAIUTENbHbIE OMOMapKEphl CBEPTHIBAHUS KPOBH,
HEMOCPEACTBEHHO YYacTBYIOLINME B CBEPTHIBAHUU KpOBHU, Takue Kak ¢uOpuHoreH, D-mumep, P-
cenektuH u ¢dakrop Gon Bumnedbpanna (VWF). VWF skcnpeccupyercs OK u MerakapuonutaMu u
MIPUCYTCTBYET, COOTBETCTBEHHO, B TpoMmOonuTax. VWF yuactByer B koHTakTe DK ¢ Tpombouura-
MU, BOBJICYEH B TpOMOOArperauio 1 TpoMo000pa3oBaHue, a TaKKe JeHCTBYET Kak TPaHCIOPTEp U
crabunmuzatop npokoarynsatHoro gakxropa VIII (FVII). Eciu ypoBens VWF noBsimen, 31o cBu-
JIeTeIbCTBYET O TOBBIIICHHON BEPOATHOCTH (POPMUPOBAHUS TPOMOOB, €CIIM MOHMKEH — BEPOSITHO-
CTH KPOBOTEUEHHUSI.

OTHOCHTENBHO MOBHIINIEHHAS YaCTOTa HHCYNBTOB Y uHpuImpoBaHHbIX COVID-19, MoxeT ObITh
oOycIiioBIIeHa, TI0 KpaliHEe Mepe, IBYMs MPUYMHAME: HapyIIeHHne TeMaTodHIedarnieckoro 6apbe-
pa 3a cyeT MpsSMOro MOBPEKACHUS SHAOTETHUATBHBIX KJIETOK KalUJUIIPOB U MPOBOIMPOBAHKE B Ta-
kux ydactkax cuaapoma DIC, u BTOpo#t BapuaHT — cABUT OanaHca peHUH-aHTHOTEH3MHOBOM CH-
creMbl (RAS) 3a cueT MOHMKEHHOH JOCTYITHOCTH Ha 3HOTENHANIbHBIX KieTKax penentopoB ACE2,
3aHATHIX S Oenkom Bupyca SARS-CoV-2, 4To mpuBOAUT K HAPYIIIEHUIO KPOBOTOKA.
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Takum 00pa3oM, HAKOTUICHHBIE JAHHBIC CBUIACTEIBLCTBYIOT O TOM, YTO KIFOYEBBIMU COOBITUSIMH B
nepexoje MHQUIMPOBAHHBIX MAIUEHTOB K TSDHKEJIBIM CTAJHUSIM Pa3BUTHUS 3a00JICBaHUs, BEI3BAHHOTO
SARS-CoV-2, Moryt ObITh BbIpakeHHOCTH cuHIpoMa DIC u HapylieHne paBHOBECHOTO COCTOSIHUS
RAS. O6pamaer Ha ce0s1 BHUMaHKHE TOT (PakT, 4TO 00a SBJICHHUSI HETIOCPEACTBEHHO 3aBUCAT OT KO-
JUYECTBA BUPYCOB, MHIAYLNUPYIOIIUX THUOENb SHIOTEIUATBHBIX KIETOK, mpoBoiupyonmx DIC
u/umm cMmemaronmx 6amanc RAS, a Takke OT reHeTHYeCKH 00YCIIOBJIICHHOTO CPOJICTBA OEIKOB XO-
3sIHA [0 OTHOIIECHUIO K OelTKaM BHPYCa, BCTYMAIOIIUM C HUIMH B KOHTAKT.

XapakTepuMcTUKN UMM HHOWT PreB Ky n@®WRycom SAR

AHanmm3 TUHAMUKU KJIETOK MMMYHHOW CHCTEMBI, KOTOPBII MPUBE MHOTHX aBTOPOB K IPEAIO-
JIO)KEHHUIO O TOM, YTO OJHOM M3 mpuuuH (pa3 pa3BuTHs camoro 3adosieBanus B cBsizu ¢ COVID-19
(puc. 2), sBusiercss AMCHYHKIUH aJalITUBHOTO UIMMYHHUTETA, YTO MPOSIBIISETCS B CHUKCHUU KOJINYe-
CTBa JIEHKOIUTOB uepe3 7-10 nHel mocne HHPUIUPOBAHUS.

Hennputabie Mmakpodaru (DC) sBnstoTcst Hanbo1ee MOUTHBIME TTOJTHOIICHHBIMU aHTHT€HITPE3eH-
tupytomumu kietkamu (APCs), u oHu MoryT 3¢ ()eKTUBHO MOrIomaTs, 00padaThiBaTh U MPEACTaB-
TATh aHTUTreHbl. OKa3a10Ch, YTO MALMEHTHI C XOPOLINM ITPOrHO30M UMENH 00J1ee BHICOKHE YaCTOTHI
CD14+CDI11C+HLA-DR+ nogmuoxectBa DC, yeM manmueHTsl ¢ TUIOXUM MPOTrHO30M. KomndecTBo
HEHUTPO(UIIOB OBIIIO 3HAYUTEIHHO YBEITUYEHO B TPYIIIE C TUIOXUM MPOTrHO30M. [ToBBIIIEHHOE KOTH-
4ecTBO HEUTPO(UIIOB 3aperucTpupoBaHO y mnanumeHToB ¢ kputuueckum COVID-19 B MomeHT
obocTpeHusi, Tpymma ¢ IIOXUM IMPOTHO30M HMMeENIa OTHOCHTEIHHO 00Jee BBHICOKHE YPOBHH HATHB-
Hbix CD4+ T-knerok, Tregs u Th2-kineTok, yem rpyra ¢ XOpoImuM nporHo3oM. CXoHbIle JaHHbIE
MOJTyYEHBI ¥ TIPU JPYTUX PETPOCIIEKTUBHBIX UCCIIEIOBAHUSAX, CBUICTEILCTBYIOIINE O CBS3H IJIOXO-
ro IPOTHO3a y MAIMEHTOB C MO/IaBJICHUEM PAa3HbIX 3B€HbEB aJAlITUBHOIO OTBETA. B HEKOTOPHIX HC-
CIIEZIOBAHMSIX OTMEUYAETCs MOBBIICHHE (PYHKIIMOHATBHON aKTUBHOCTH KJIETOK aJalTHBHOTO OTBETA
Ha Py C YMEHbBIIIEHUEM HX KOJIMYECTBA.

Perynsaropusie T-knerku (Treg), Tuma CD4CD25F0oXp3, sBASIOTCS BaXKHBIMH MOMYJISIUASIMHA TH-
MYC-3aBHCHUMBIX KJIETOK, OTPAaHUYHBAIOIINX UMMYHHBIE PEAKIIUU U MOAAEPKUBAIOIINX UMMYHHBIN
roMeocTas Xxo3siuHa. XoTs 1reg KJIETKH Ba)KHbI JJI1 MYMMYHHOTO TOMEOCTa3a X035MHa, OHU CIOCO0-
CTBYIOT IPOIPECCUPOBAHUIO HEKOTOPBIX XPOHUYECKHUX 3a00JI€BaHMM, MOAABISSI UMMYHHBIE peak-
uu. COOTBETCTBEHHO, [r€J KJIETKH YeoBeKa, WH(UIMPOBAHHOTO BHUPYCOM HMMYHOAC(HUIINTA,
UHTHOUPYIOT 3 dexTopHble PyHKINU, B TOM yucie npoaykiuio IFN-g u nurorokcuynocts. [lo-
BBIIIEHHOE KOJMYECTBO |r€Q MpH MHOTHX BUPYCHBIX 3a0osieBaHUsX. Tak, Takoe MOBBIMIEHHE KOP-
PEIUpPOBAIO C PacpOCTPaHEHHEM BHpYca NPHU 3apaKEHUHM BUPYCOM HMMYHOJEPUIMTAa 00€3bsH
(SIV). Csszannsbiii ¢ HuMm TGF-b (Tpancdopmupyromuii gaktop pocra 0era) ydacTByeT B Mexa-
HU3MaX WH(QEKIUOHHON TOJIEPAHTHOCTH, MOJOKHUTEIHHO KOPPETUPYET C YPOBHEM BHUpYCa renaTura
B y uHpummpoBaHHBIX manueHToB. TakuM oOpazom, Treg KIIETKH, YYacTBYs B ITOJABJICHUU HM-
MYHHOTO OTBETa, MOT'YT CIIOCOOCTBOBAaTh MepcucTeHIK BupycHbIx nHpekuuit [Ohira K, Nakahara
A, Konnai S, Okagawa T, Nishimori A, Maekawa N, lkebuchi R, Kohara J, Murata S, Ohashi K.
Bovine leukemia virus reduces anti-viral cytokine activities and NK cytotoxicity by inducing TGF-
B secretion from regulatory T cells. Immun Inflamm Dis. 2016 Jan 18;4(1):52-63. doi:
10.1002/iid3.93]

Tpancdopmupyrommii pakrop pocta TGF— - TuIeHOTPONHBIN IIUTOKUH, PETYIUPYET psix OMO-
JIOTHYECKUX TPOLIECCOB, BKIIIOYAs SMOPUOTeHE3, 3aKUBICHUE paH, aHTHOTE€HE3 U PETyJISAIUI0 UM-
myHurera. Camo Ha3BaHHe ATOro OejKa FOBOPUT O TOM, YTO OJHA M3 OCHOBHBIX €ro (DyHKUIUN —
CIOCOOHOCTh y4acTBOBaTh B SMUTEIHAIBLHO — ME3EHXMMAIbHBIX MEpeXoax, CylIIeCTBEHHO BIIUSS
Ha MEXKJIETOYHBIE B3aMMOJICHCTBHS, KICTOUYHYIO TOABMXKHOCTD. [IneiiorponHocts TGF-B1 peanu-
3yeTcs U B €ro ydactuu B GopMmupoBaHuu jeroynoro ¢udposa. TGF-f Beicoko skcmpeccupyercs
MOYTH BO BceX (prOpO3HBIX Mporieccax, JeHCTBYIOMNN KaK MOIIHBINA TPO-(prUOPOTCHHBIN TUTOKHH.

[Tpu nerouHoM BUPYCHOM MH(EKIIMOHHO-UHIYIUPOBAHHOM (pHOpO3€ MOBBIIIAETCS OKHCIUTEIb-
HBIN CTPECC B SMUTEIHUAIBHBIX KJIETKAX, YTO CTUMYJIUPYET BBIPAOOTKY M BhICBOOOXAeHHE TGF-f3,
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BBI3bIBAsl YPE3MEPHYIO MHUTPALUIO, TPOIU(EpANIo, aKTUBALUIO U MHO(UOPOOIaCTHUECKYIO U (-
dbepennupoBky ¢pudpodiactoB (puc. 12).
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Odzcdtslsj dzL ddz ff toj o toc © ACE)[DfIPino W V.1aQlsgridzis). SARSCoV-2 Pathogenesisimbalance
in the RenirAngiotensin System Favors Lung Fibrosis. Front. Cell. Infect Microbiol., 12 June 2020
https//doi.org/10.33891cimb.2020.0034Y].

[TosiBnenue maHHBIX O cBsA3M skcnpeccun TGF-f u pubpozax serkoro y MHGUIMPOBAHHBIX
SARS-CoV-2 nmo3Bonmiio chopMyITHpOBaTh MPEAIIOIOKEHHE 00 YIACTHH ITOTO ITUTOKHHA B TSKE-
noit daze pazsutus COVID-19 u Bo3MOXKHOE HampaBieHHE TepanuM, OCHOBaHHOE Ha OJioKaje
TGF-p [Chen W. A potential treatment of COVID-19 with TGF-p blockade. Int J Biol Sci 2020;
16(11):1954-1955. doi:10.7150/ijbs.46891]. ABTOp mojaraer, 4TO MaCCHBHOE yBEIMUYCHUE aKTHB-
Horo TGF-f B nerkux MokeT ObITh pe3yIbTaTOM, 110 KpaiiHel Mepe, TpeX BO3MOKHBIX HCTOYHHKOB.

1) Bupycnas undexkunus SARS-CoV-2 u nocnenyromnue UMMYHHBIE U BOCIAJIUTEIbHbBIE Peak-
IIUH, a TAKKE HApYIIEHUE PEryISIUN CBEPTHIBAIOIIETO U (GUOPUHOIUTHYECKOTO MyTeH, HHIYIUPY-
I0T MaCCHUBHYIO aKTHBAIMIO JaTeHTHOro T GF-B B nmerkux, a taike nateHTHoro myna TGF-B B kpo-
BU TIAIIUEHTOB.

2) Bupycnas un¢pexuus SARS-COV-2 unaynupyeT MacCMBHOE yBEeTWYEHHE HHOUIbTpaALUU
HEHUTpO(UIIOB B JIeTKHeE, T/Ie HEHTPOPHIBI MOTYT BBHICBOOOX/AaTh HakoruieHHBIH TGF-, xoTopsrii
MOKET OBITh aKTUBHPOBAH 3J1aCTa30i B HEUTpoPHIax.

3) Bupycnas undexmmst SARS-COV-2 BBI3BIBaCT amonTo3 SMUTETHATBHBIX KJIETOK OpOHXOB,
nHeBMoIUTOB U T-muMdonutoB. Bupyc Takke MOXeT MpUBECTH K THOETH HEUTpOoHIOB. YBenu-
YHBACTCS MUTPAIUST MAKpO(aros B JIETKHE, TJIe OHU TOTJIOMAIOT U MEPEBAPUBAIOT ATH allONITOTHYE-
CKHE KJIETKU. DTO, ClIeZ0BAaTENbHO, IPUBOAUT K BBIJICJIEHUIO JIaTEHTHOTO (M akTuBHOTrO) TGF-f B
nerkue. [Tpoxynmpyemsrit nateHTHBIN TGF- MOXeT OBITH JOMOJHUTEIIEHO aKTHBUPOBAH MECTHBI-
MU IpOTea3aMu, TAaKUMH Kak (ypHHOBas poTeasa, MIa3MUH U 3J1acTas3a, akTUBHbIE (DOPMBI KHCITO-
pona (ROS), MeTaymionpoTenHasbl 1 HHTETPUHBI, Takue Kak aVB6.

B pe3sysibrare BHE3amHOE M HEKOHTPOJIMPYEMOE IMOBBIIEHHE aKTUBHOCTH | GF-f3 (BO3MOXHO, C
MTOMOIIIbI0 HEKOTOPBIX MPOBOCHAIMTEIBHBIX ITMTOKWHOB, Takux kak TNFa, IL-6 u IL-1) Henzbex-
HO MPHUBOJUT K OBICTPOMY U MaCCUBHOMY OTEKY U (puOpo3y, KOTOpbIE B KOHEUHOM UTOTE OJIOKHPY-
IOT JbIXaTeJIbHBbIE MYTH, YTO YIPOKaeT (YHKIHMOHAJIBHON HEIOCTaTOYHOCTHIO JIETKUX U CMEPTH
OonbHBIX. B TO e Bpems, Kak y)Xe 0OTMEYaloch BbIIIE, MOBbIMEHHE dKcnpeccun | GF-f sBisercs
OJTHUM U3 IIUPOKO PACIHPOCTPAHEHHBIX IyTEeH MOAABICHUSI UMMYHHON pPEaKTUBHOCTH IPU pa3iIny-
HBIX BUPYCHBIX MH(EKLIUAX.
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Mnkpobuom Yy ”nHPBARBF@OY-B a H H bl X

OOHapyxeHo, 4T0 y mauueHToB, nHpuupoBanubix SARS-CoOV-2, cymecTBeHHO MEHSIeTCs COo-
CTaB MUKpOOHOMa U B JIETKHX, U B KUIIEYHHKE. B HEKOTOPBIX paboTax oTMedaercs, 4yTo MpH 3apa-
*eHun KieTok denoBeka SARS-CoV-2 uepes ACE2 B kadecTBe penentopa, MpOUCXOAUT PacIier-
nenne ACE2 tpancmeMOpaHHBIMH TIPOTEa3aMH, YTO MPUBOJIUT K CHHIKEHHIO €r0 aKTUBHOCTH. B TO
xe Bpems, kumeyHsli ACE2 ¢GyHKIMOHMpYET Kak IIAnepoH JUisi NepeHOCUYMKa aMUHOKHUCIOT B
ATI1. IIpeanonaraercs, uro komruiekc B AT1/ACE2 B kuilIeuHOM SIUTEUN PETYJIUPYET COCTAB H
¢byHKIMIO KUIeYHoi MUKpoouoTsl (GM), BiMAs Ha MeCTHBIE U CUCTEMHBIE HIMMYHHBIE PEaKIIuU
MIPOTUB TMAaTOTEHHBIX areHTOB, B TOM 4YHCIe W BHpPYcoB. [IpencraBieHbl NaHHBIE, CBA3BIBAIOIINE
Hapymenue ¢pynkuuii ACE2 ¢ HebnaronpusTHeIME Ucxonamu (6osiee BHICOKasi TSKECTh 3a00eBa-
HUSA U cMepTHOCTH) y nmanueHToB COVID-19 ¢ yxe CymecTBYIOmUMHA BO3PACTHBIMUA COMYTCTBYIO-
IIMMH 3a00JICBaHUSIME, PACCMAaTPUBACTCSI BO3MOXKHAs poJib qucbakTepruo3a GM (puc. 13).
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Hec6anancupoBannoe cootnomenue Ang Il / Ang 1-7, oOycioBineHHOE MOTeped 3alIuTHON
¢byaxkuun ACE2, cocobetByet niepenade curnaioB Ang II-AT1R u mocieayromum cocynocyxu-
BAaIOIIUM, MPO-THIIEPTECH3UBHBIM, TIPOOKCHIAHTHBIM, IMPOBOCHIATUTEIBLHBIM U TPO-(QOUOPO3HBIM CO-
obiTusM (RAS-3aBuCcHMBIN TyTh, cripaBa). Kpome Toro, Beimagenrne ACE2 MoeT TakKe BBI3bIBATH
nucounoTrueckoe cocrosiue kumeunnka (RAS-He3aBucuMeblil myTh, cieBa). [loteps memoctHoCTH
ACE2, manepoHa KHIIEYHOTO HOCHTEIS B°AT1, MOKeT HEraTHBHO MOBIHSTH HA TPaHCIIOPT
HEHTpaIbHBIX aMUHOKHUCIIOT ¢ nociueayommM MTOR-3aBUCHMBIM yCHIICHHEM HApYIICHHOTO CHH-
T€3a, U3MEHEHHUEM MECTHOI'O UMMYHHUTETA U TUCOMO030M KUIIEYHONH MUKPOOHOTHI. O JTHOBpEMEHHO ¢
5TUM ToBbIeHHbIe ypoBHU ANg |l MoryT Taxke yxyamarb coctaB U ¢pyakiuo GM. M3menennas
MIPOHUIIAEMOCTh KHILIEYHOTO Oaphepa MOKET A00aBUTH JONOJHUTENBHBIN YPOBEHBb CIOKHOCTH K
3TOMY CHEHAPHIO, II03BOJISAS TOCTYNATh KOMIIOHEHTAM MECTHONH MHUKPOOHMOTHI B KPOBOTOK, BKJTFOYAst
BupycHbie dacTuilel SARS-CoV-2. Bompoc o ToM, COCOOCTBYIOT JI 3TH COOBITHS (PeKaabHO-
opanbHO# mepenade SARS-CoV-2, TpeOyer manpHelero u3ydeHus. TeM He MEHee, Takue HeoOJia-
TONPHUATHBIE KacKaJbl MOTYT YCYTryOUTh paHee CyIIEeCTBOBABIIUHN MUCOAKTEPUO3 KUIIEUHUKA, CH-
CTEMHOE€ BOCIIAJICHHE W HAapyIIeHHEe UMMYHHOTO OTBETa y CEpJEYHO-COCYIHUCTHIX, KapaIuoMeTado-
JUYECKUX U KapAHOPEHAJIBHBIX MAIMEHTOB, YTO JeNaeT UX MEHEee 3alUIICHHBIMH MpU WHGEKIUU
COVID-19 [Viana S.D., Nunes S., Reis F. ACE2 imbalance as a key player for the poor outcomes
in COVID-19 patients with age-related comorbidities — Role of gut microbiota dysbiosis. Ageing
Research Reviews, Volume 62, September 2020, 101123 Published online 2020 Jul 16. doi:
10.1016/j.arr.2020.101123].

[Ipennonaraercst Takke, YTO U3MEHEHUS B COCTaBe U (PYHKIMOHAIBHON aKTUBHOCTH KHIIEYHOU
MHUKpPOOHUOTHI MOTYT OBITH OHMOMapKepaMu TsDKeCcTH 3aboseBaHus. MOXKHO OKUAaTh, 4TO pa3paboT-
Ka METOJIOB aJ[pECHOTO YIPABICHHUS PAa3HBIMA KOMIIOHEHTAMH MHKPOOHOTHI KHIIEYHHKA MOXKET
chopMUpOBaTh HOBOE HANpPaBJICHHUE TEPANIEBTUUECKUX CTPATEruil B MPEOAOTICHUH TSHKEIBIX COCTO-
sHuil BUpycHbIX MH(pekimit [Trottein F., Harry Sokol H. Potential Causes and Consequences of
Gastrointestinal Disorders during a SARS-CoV-2 Infection. Cell Rep. 2020 Jul 21; 32(3): 107915.
Published online 2020 Jul 3. doi: 10.1016/j.celrep.2020.107915]. B 3Toii CBSI3U BBIMTOJHSIIOTCS HC-
CJIETOBaHMSI HEMETUKAMEHTO3HBIX BEIIECTB, TAKUX KaK MHINIEBbIE T00aBKU, MPOOUOTUKU U HYTPH-
[EBTHKH, B IEJSAX CHIDKEHUS prcka uHpekun Sars-CoV-2 wmu cmsrdyennn cumnromoB COVID-
19. O1u BemecTBa MOTTU OBl IMETh MHOTOYHCIICHHBIE MPEUMYIIIECTBA B HBIHEIIHUX YCIOBHX, KaK
MIPAaBUJIO, OHU JIETKO JOCTYITHBI M HIMEIOT HE3HAUUTEIbHbIE TTOOOYHBIE () (DEKTHI, €CIIM MX BBOJUTH B
YK€ UCIOJIb3YEMBIX U UCTIBITAHHBIX I03UPOBKAX.
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tinelli L, Cavarrettak, Marullo AGM, Miraldi F, CarnevaleR, NocellaC, BiondiZoccaiG, Pagnini C, SchiavonS,
PuglieseF, Frati G, d'Ettorre G. Diet Supplementation, Probiotics, and Nutraceuicad SARSCoV-2 Infection: A
Scoping RevievNutrients 2020Jun8;12(6):1718.doi: 10.3390hu12061718].

HekoTopsie OakTepuaibHbIe U MOJIEKYJISIPHBIE IPOAYKTHI MOTYT OKa3bIBaTh BIMSHHE HA UMMYH-
HBIA OTBET NpU MHPHUIHUPOBAHUH PECIUPATOPHBIMU BUpycaMu. OHU TakXe MOTYT BBIIOJHSTH pe-
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TYJIATOPHYIO POJIb B CUCTCMHOM BOCHAJICHUHN WJIM MOBPCKACHUHN SHIOTCIIUA, UTO SABJISACTCA ABYMS
Bakuedmmmu acnekramu COVID-19 (puc.14) [Infusino F, Marazzato M, Mancone M, Fedele F,
Mastroianni CM, Severino P, Ceccarelli G, Santinelli L, Cavarretta E, Marullo AGM, Miraldi F,
Carnevale R, Nocella C, Biondi-Zoccai G, Pagnini C, Schiavon S, Pugliese F, Frati G, d'Ettorre G.
Diet Supplementation, Probiotics, and Nutraceuticals in SARS-CoV-2 Infection: A Scoping Re-
view. Nutrients. 2020 Jun 8;12(6):1718. doi: 10.3390/nu12061718] .

TepalC@MD-19 ccnomnb30BaHMeEM CTBOJIOBbLIX Ke

CTBOJIOBBIE KJIETKH MPUBIEKAIOT 0cO00€ BHUMAHHE B CBSI3U C BO3MOXHOCTHIO MX HCIOJb30Ba-
HUS B IETSAX KIETOYHOM Tepaluy B TEYCHHE MHOTUX JieT. OJHAKO BOMPOCHI, CBS3aHHBIC C UX MPO-
nudepaTUBHBIM U OHKOT'€HHBIM MOTEHIIMAJIOM MPUBOAUT K MOBBIIIEHHON OCTOPOXHOCTH IMpPH pe-
IICHAH BOIIPOCOB 00 WX HEMOCPEICTBEHHOM NMPUMEHEHHH. B TO ke BpeMsi, 0COOEHHO B TSIKEIIBIX
ciydasx pa3BuTus 3a0oneBanus, BbizBaHHOro COVID-19, npu KOTOPBIX OTCYTCTBYET peakiusi Ha
KOPTHKOCTEPOUTHYIO TEpaIuio, BO3MOKHOCTH WCIIOIH30BAaHUS CTBOJIOBBIX, B YaCTHOCTH, ME3CH-
xuMHBIX K1eTok (MCK) pa3nu4Horo npoucxoxaeHus, npuBiekaer ocoboe BHumanue. [logpoousrit
0030p Takux pabor mpexacrasieH [lapk u coasropamu [Park, Y. J., Farooq, J., Cho, J., Sadanandan,
N., Cozene, B., Gonzales-Portillo, B., Saft, M., Borlongan, M. C., Borlongan, M. C., Shytle, R. D.,
Willing, A. E., Garbuzova-Davis, S., Sanberg, P. R., & Borlongan, C. V. (2020). Fighting the War
Against COVID-19 via Cell-Based Regenerative Medicine: Lessons Learned from 1918 Spanish
Flu and Other Previous Pandemics. Stem cell reviews and reports, 1-24.
https://doi.org/10.1007/s12015-020-10026-5]. B omny6iukoBanuoii B uroie 2020 roga crathe opa-
3uabCKuX Hccnenopareneii [Saldanha-Araujo F, Melgago Garcez E, Silva-Carvalho AE and Car-
valho JL (2020) Mesenchymal Stem Cells: A New Piece in the Puzzle of COVID-19 Treatment.
Front. Immunol. 11:1563. doi: 10.3389/fimmu.2020.01563] npexacraBinen 00630p AaHHBIX 69 HCIIbI-
TaHui 1o ucnonaszoBanuto MCK 1ist teueHus TSKeNbIX ManueHToB, nHpuImpoBanueix CJVID-19,
MIPOBEJICHHBIX HE3aBUCHMBIMH TPYIIIIAMH, W JCIACTCS BBHIBOJ O TOM, YTO OHHM OKA3aJHCh YCICIIHBI-
Mmu B 51 ciyuae.

B o0mieM, HakOTUICHHBIE JJAHHBIE CBUACTEILCTBYIOT O TOM, YTO CTBOJIOBBIC KJIIETKH M CTPATETHH,
OCHOBaHHBIE Ha CTBOJIOBBIX KJIETKaX, B HACTOSAIIEE BpeMsl UCCIEIYIOTCS B KadyecTBE TEpareBTHYE-
CKMX WHCTPYMEHTOB JUIsl YIIpaBJeHUs] TeUeHHEM MH(PEKIIMOHHOTO Tpoiiecca, BeizBanHoro COVID-
19. Bce aBTOpBI OTMEYAIOT, YTO MOTYYEHHBIE PE3YIbTAThI, XOTS M HOCAT MPEIBAPUTEIbHBINA U OIH-
caTeNbHBIA XapakTep, SABJSIOTCS MHOTrooOemarommuMu. TeM He MeHee, HEOOXOIUMBI CpaBHEHHE
Pa3IMYHBIX TEPANEeBTHUUECKUX CXEM, BKIIOYas pa3nuyHbie 103bl, HCTOYHUKH MCK u myTn mHbeK-
LA, TTOCJEACTBUSA B KPATKOCPOYHOM M JOJATOCPOYHOM IepcnekTuBe. IlanuenTsl HyKaaroTces B JUIU-
TEIHHOM HAOIIOJIEHUU TIOCTIEe TEPAIMK CTBOJIOBBIMH KJIETKAMH, TOCKOJIBKY aHTHOTEHHBIE U UMM Y-
Homoyupytoue 3¢gpdextst MCK Moryt BIusTh Ha ApYyrue MpoIecChl, TAKUe Kak MpOorpeccupo-
BaHWE OHKOJIOTMUYECKUX 3a0oneBaHuil. M3 dero crmemyer, 4To MpsMOe MCHOIb30BAHUE CTBOJIOBBIX
KJIETOK M TIPOJYKTOB, TIOJYYEHHBIX M3 CTBOJIOBBIX KJIETOK, HA JIAHHOM JTare MPeJICTaBIseT J0CTa-
TOYHO BBICOKHH puck. Kietounas Tepamus cinokHa U TpeOyeT OONBIINX 3aTpaT; MO3TOMY TEepBO-
CTCIICHHOE 3HaueHWe Oy/IeT MMETh TIIATeIbHBIA aHaTu3 3P deKkTa TaKOW TepaneBTUICCKONW CTpaTe-
THH 110 TAKUM YyBCTBUTEIHHBIM MapaMeTpaM, Kak BpeMsl MPeObIBaHUS B OTICIICHUN MHTEHCUBHON
Teparuu, BPeMs JIO BBI3JIOPOBIICHUS M JJTUTSIBHOCTh TOCTTUTAIN3ANHA. [IpeiBapuTeIIbHBIC JaHHBIC
o OezomacHocTd M 3PdexTuBHOCTH Tepamuu ¢ ucnoibzoBanueM MCK mis newennss COVID-19
TPeOYIOT MaTbHEHIINX WUCCIICIOBAHMM, TIPHUICPKUBAIONIUXCSI CTPOTO pa3pabOTaHHBIX CJICTBIX, PaH-
JOMHU3UPOBAHHBIX, IMJAIe00-KOHTPOIUPYEMBIX MPOTOKOIOB. JTO UMEET OCOOYI0 BaXKHOCTbH, IO-
CKOJIBKY CaMO HCII0JIb30BAHHUE CTBOJIOBBIX KJIETOK CIMILIKOM JOJT0 ObUIO a)KHOTHPOBAHO, U, K CO-
KAJIEHUIO0, BO BCEM MHUpE IIUPOKO MpPEIaraioTcs HEJOKa3aHHBIC METOJbI JICYCHHsI CTBOJIOBBIMU
kierkamu COVID-19 (u apyrux 3a0oneBaHuii), 0 4eMm npeaynpexaact MexxayHapogHoe Coobmie-
cTBO KieTouyHoil u renHoit Teparmuu [ISCT Releases Statement on Unproven Stem Cell Treatments
for COVID19 - ISCT. Available Online at: https://isctglobal.org/news/494824/1SCTReleases-
Statement-on-Unproven-Stem-Cell-Treatments-for-COVID-19. htm (accessed 3 June 2020)].
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3aKknwyeHune

B ycnoBusx Beicokux TemnoB pactpoctpanenus COVID-19, kparkoctu neproga ot uHpUIupo-
BaHHOCTH J10 JIETAJIHBIX UCXOJI0OB, CJI0XKHOCTH B psJie CIydyaeB NPEo0JIeHUs MOCIeACTBUI 3a00e-
BaHUs, OTCYTCTBHE HAJICKHBIX METOJIOB IIPOTHO3a Pa3BUTH 3a00JIEBaHUS M €T0 KOHTPOJISI, OUE€BU/I-
Ha HEeoOXOAMMOCTb HMCCJIEIOBAHUN TM€HHBIX M T'€HOMHBIX HMccieqoBaHui. OIHAKO MX KOJIMYECTBO
YK€ IO3BOJIAET ClelaTh ONPE/ENICHHbIE BbIBOJbI. M3MEHEHUE 3KCIPECCUU OTAEIbHBIX I€HOB U
MEXOEJIKOBBIX B3aUMOJICHCTBUI HE 1103BOJIIET HAEKHO IIPOrHO3UPOBATH MOBPEXKIECHUS SHIOTEIHS
KaIllWJUISIPOB, SMUTENUS allbBEOJI, SHTEPOIMTOB, TeMOpparuii, OpMUPOBAHUS CHHIIPOMA JTUCCEMHU-
HUPOBaHHOHN BHyTpukanwuisipHoi koarymsauuu (DIC), yrueteHus pa3nuyHbIX 3B€HbEB UMMYHHOH
cucTeMbl. B OCHOBE Ka)/I0T0 U3 3TUX SBJICHUH JeKaT B3aUMOJICHCTBYIOIINE T€HHBIE CETH M AUHA-
MHKa pabOThl OTAENbHBIX MX 3BEHBEB 110 PA3HOMY MOJKET BIMATh Ha KOHEUHBIH pE3ysbTaT, 4To
YCIIOXKHSIET TPOOJIEMY HCIIOIb30BAaHUS TEPAIIUM, HAIIPABJIEHHON HA IPOIYKTHI OTJEJIbHBIX [€HOB.

Cynsd 1o HaKOIJICHHBIM JaHHBIM, LEHTPAJIbHBIM COOBITHEM SIBISETCS BMEIIATEIBLCTBO BUpPYCa
CoV2 B sHAOTEeNMi KanmuUIIPHON CHCTEMBI C TIOCIEAYIONIeH THOeNbi0 SHIOTEIHATBHBIX KIETOK U
nojaBieHue (GyHKIMU aJallTUBHOIO HMMYHHUTETa. B 3THX mpoleccax BUpyCHas Harpyska M, CBs-
3aHHBIE C HEW, MaciITaObl rMOeNn 3HI0TEIUAIBHBIX KJIETOK, MOT'YT MrpaTh KIO4YeByl0 poib. [lo
cytH, cunapoM DIC sBnseTcst ecTeCTBEHHBIM OTBETOM Ha MOBPEXKAECHUS LEIOCTHOCTH KallMLIsp-
HBIX CTEHOK CO BCEMH BBITEKAIOIIUMHU TOCIEACTBUAMU. K cOXaleHnIo, K HACTOSAIEMY BPEMEHH He-
JOCTaTOYHO MCCIIE0OBAaHHBIMH OCTAOTCsS BONpockl BiausiHUA COV2 Ha reMorio33 B KpaCHOM MO3TY,
YTO MOKET BHOCHUTH CBOW BKJIJ B T€YCHNE MHPEKIIMOHHOTO Tporecca. O4eBHIHO, YTO MOIHOPTaH-
HocTh JieiictBua COV2 onpezensieTcs caMoi KanuUIAPHON CUCTEMOM, 0YepeIHOCThIO €€ KOHTaKTa
(epBast MUIIIEHb, B OCHOBHOM — JIETKHE), & TAK)KE OPTraHHOM CHEIM(PHUKON «T'YCTOTB» KaMJUIIPHON
CeTH.

[Momxons! k neuenuro nHGuUIEPoBaHHEIX COVID-19 G0NBpHBIX 10 CHX TIOpP HE UMEET OOUIeTpu-
HATBIX MPOTOKOJIOB. B 001em, nmpeanonaraercs, 4To HauOoJiee YCIEeIHbIMUA MOTYT OBITh HE CTOJIb-
KO TeHHBIE, CKOJIbKO CHCTEMHBIC HAlpaBJICHUs, TaKue, KaK, HalmpuMmep, OaKkTepuanbHas Teparus,
pa3pabOTKU MO MCIOJB30BAHUIO CTBOJIOBBIX KJIETOK M MX HPOAYKTOB. M3MeHeHHs MUKpPOOHOTHI
nHUIMpoBaHHEIX COV2 ManueHTOB CBUIECTEIHCTBYIOT O CYIIECTBEHHOM BIIMSTHUM BUpYyca Ha B3a-
MMOOTHOIIIEHUS ¢ OaKTepHaJbHBIMU M BUPYCHBIMH (PAKTOPAMHU OKpYXarolllel Cpejbl, YTO, B CBOIO
oyepesib, MOXKET ObITh 00YCIOBICHO W M3MEHEHHEM (DYHKIIMOHAIBHOW aKTHBHOCTH UMMYHHOH CH-
cTeMbl. B 3TOl CBsI3M onpenieneHHble HaIexkK bl IPEICTABIISAIOT MOJOKUTEIbHBIE Pe3yIbTaThl OaKTe-
pHANBFHON Tepanuy, TOTydYeHHBIE B PsAIE WCCIEAOBAaHUM, BHIMOJIHEHHBIX HA TAlMEHTaX, HAXOMs-
IIUXCS B pEaHUMAIHH.
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HaHoTexHOI0rMM 1 HAHOYACTHUIIBI METAJJIOB Ha CITyKOe
MEJIMLIMHBI U IPYTUX 00JacTel HAYKU U TEXHUKHU
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gek20003@gmail.com

A HH O T aHaso1®XHOIOIMH OBICTPO, CMEIIO U MOJHOLEHHO BOLUIM B COBPEMEHHBIN TEXHOJIO-
THYECKUI yKiaz (6-0if) MpakTUYeCKH BO Bce chepbl HAYKH U TEXHUKH, IP(PEKTUBHO pabOTAIOT BO
BCEX OTPACISIX MUPOBOM MHIYCTPUH, MPUHOCAT TPHIUIMOHBI MPUOBLIH. OCOOEHHO YCHEIIHO Mpo-
JIBUTAIOTCSI HAHOTEXHOJIOTMU B MEIULIMHY, 3aXBaThIBasi OJHY 00JIacTh 3a IpYrod. JTO MpOJABHKE-
HUE J1aJIeKO He 3aKOHUYEHO. B TeCHOM cofpy’kecTBe ¢ IpYrMMHU MPOPHIBHBIMU TEXHOJIOIUAMHU (O61O-,
nH(O-, KOTHUTUBHBIMU) OHU 00Pa3yIOT MOIIHEHIINN HAYYHO-TEXHOJIOTHUECKUI KOMITJIEKC, K KOTO-
poMy nobaBisiercs 1eneBas QyHKIMS 3TOr0 Hay4YHO TEXHOJIOTHYECKOTo KilacTepa — COLMOTyMaHu-
TapHble TeXHOJOruu. be3 mocnenHux pe3yapTaThl MEPBBIX YETHIPEX TEPSIOT CBOW COLMAIBHBIN
cMbICI. A cMbIci 3TOT o3HavaeT, yro HBUKC Hanenen He Ha OT/JenbHbIE MATIOYUCIICHHbIE TPYIIIIbI
(ceneOpuTH) JIIO/ICH, @ HA BCE YEIOBEUECTRO.

Kntoyu e B ble: HBUKGQ, Bi@0TeXHOJIOTUH, OMOTEXHOIOIUH, TEXHOJIOIMH, HayKa, HaHO4a-
CTHILIbI, METULIMHA.

UDC 515.45

Nanotechnologies and metal nanoparticles in the service of
medicine and other fields of science and technologyraditional
and Nanotechnologies

Krichevsky G. E.,
Doctor of Technical Sciences, Professor,
Vice-President of Nanotechnological Society of Russia,
gek0003@mail.com

Annotation. Nanotechnologies quickly, boldly and fully entered the modern technological order
(6-th) in almost all areas of science and technology, work effectively in all branches of the world
industry, and bring trillions of profits. Nanotechnologies are particularly successful in advancing
into medicine, capturing one area after another. This promotion is far from over. In close coopera-
tion with other breakthrough technologies (bio-, info-, cognitive), they form a powerful scientific
and technological complex, to which is added the target function of this scientific and technological
cluster-socio — humanitarian technologies. Without the latter, the results of the first four lose their
social meaning. And this meaning means that NBICS is not aimed at individual small groups (ce-
lebrities) of people, but at the whole of humanity.

Keywords: NBICS, nanotechnologies, biotechnologies, technologies, science, nanoparticles,
medicine.
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HaHOTeXHOJIOrMu U HAHOYACTHUIBI METAJJIOB Ha CITY>K0€ MEIUIIUHBI U
IpYyrux o0jacTed HAyKU U TEXHUKH.

BBepeHune

HanortexHomoruu OBICTPO, CMEIO M IOJIHOLIEHHO BOLUIM B COBPEMEHHBIH TEXHOJIOTHYECKUI
ykJaj (6-0¥) IpakTUYECKH BO Bce cepbl HAYKH M TEXHHUKH, d3(PPEKTUBHO pabOTAaIOT BO BCEX OT-
pacisx MUPOBOM MHIYCTPUH, TPUHOCAT TPUILTHOHBI MPUOBLUTH. OCOOEHHO YCHEIHO MPOIBUTAIOTCS
HAHOTEXHOJIOTUU B MEIUIIMHY, 3aXBaThiBas OJHY oOsiacTh 3a apyroil. Ha pucynke 1 mokaszanbl
YPOBHH HCIIOJIb30BaHMS HAHOTEXHOJIOTUI B MeIMIIMHE (OpraHu3M, OpraHsbl, KiIeTkH). Ha pucynke 2
CXEMaTUYHO MOKa3aHbl 00JIACTH UCIIOJIb30BAHUSI HAHOYACTHI] METAJVIOB B JICUCHUH YEIOBEKA.

OTO MPOABIKEHHE JAIIEKO HE 3aKOHYEHO. B TECHOM coIpy)KecTBE C IPYIHMMHU MPOPHIBHBIMHU
TexHojorusiMu  (0uo-, uHGO-, KOTHUTUBHBIMH) OHHM OOpa3ylOT MOIIHEHIIMA HaydHO-
TEXHOJIOTUIECKAN KOMIUIEKC, K KOTOpOMY 00aBisieTcs mneseBast QyHKIHS 3TOT0 HAyYHO TEXHOJIO-
THYECKOro KjacTepa — COMOTYMaHUTApHbIe TEXHOJIOTHH; 0€3 MOCIeTHUX Pe3yIbTaThl MEePBbIX Ue-
TBIPEX TEPSAIOT CBOW COLMANIbHBIN cMbICI. A cMbIci 3TOT o3HavyaeT, yTo HBUKC Hanenen He Ha oT-
JieNIbHbIE MaJIOYUCIICHHBIE TPYIIBI (CeNeOpUTH) JIto/IeH, a Ha BCe YeII0OBEUECTBO.

NANOPARTICLES INTERNALIZED
IN CELLS

* Brain (newrological diseases:

\ ? Parkinson's, Alzheimer's disease)

Nanoparticle inhalation

:

* Lungs

;

*Circulatory (Artheriosclerosis, vasoconstriction,
system thrombus, high blood pressure)

Mithocondrion e
Nucleus
Cytoplasm » (Asthma, bronchitis, emphysema,

Membrane « cancer)

Lipid vesicle «

Nanoparticles
ingestion
‘ sHeart (arrvthmia, heart disease, death)

Gastro-intestinal *
system

(ke diasaan ;
(Crohn's disease, (disease of unknown

Other organs

colon cancer)

etiology in kidnevs, liver)

Orthopedic implant ¢ *Lymphatic p,ioconiosis,
. SYStom ot o
wear debris aposi s sarcoma)
(Auto-immune diseases,
e rmairiris, urricaria, (Auto-immune diseases,
vasculitis) *Skin dermatitis)
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Prophylactic environmental effect. \ [ 1 Cauterization. Silver nitrate used to
Silver NPs are added into antibacterial N | stop epistaxis

paints and disinfectants to ensure an \

aseptic environment for the patient [ -

| ,
. Pd 5>
X | /./ Antibacterial effect. First medical use:
Prophylactic antibacterial effect. | i e 4 Crede's 1% silver nitrate eyedrops were
Silver NPs are added as a surface ) & used to prevent mother-to-child
coating for neurosurgical shunts 4 transmission of gonococcal eye
and venous catheters vl infection.

Inflammatory effect

Prophylactic antibacterial effect. . ' (causes deliberate
Silver NPs are added 1o bone \ A adhesion). Silver
cement and other implants &' Y \ | nitrate is used in
t -~ " B pleurodesis,
|
' —— .
P z
g
i T
|
[
A | Regenerative effect. Silver sulfadiazine
) S | cream is used as a dressing for burns
and ulcers. It also improves skin re-
Infection protection. Silver- | generation.
NP-impregnated wound dressings |
prevent infection and enhance E 1 Cauterization. Silver nitrate is used to
wound healing stop the growth of post-traumatic

granulomas, or ‘wild flesh

{ Iz dass 00 dMisd L 5o Odzd ¥ ZOdZSUOMISdY MjtjBtO o

Coueranue, riry00oKoe MPOHUKHOBEHUE 3TUX TEXHOJOTHH APYT B Ipyra NPUBOAUT K MPOSBICHUIO
s dexra cuHepruzma, KOTOpsIM 00YCIIOBIIEHO CyTiep OBICTPOE HKCIIOHEHIIMATBLHOE PA3BUTHE B MU-
pe TeXHOJIOTHYECKUX UHHOBALIUH, 32 KOTOPBIMHU OOBIUHBIN YEJIOBEK HE YCIIEBAET CIECAUTH.

JlomOTHUTENBHO pa3BUBAIOTCS caMocTosTeNbHO U B coueTtanuu ¢ HBUKC «3enensie» u npupo-
J010/100HBIE TEXHOJIOIMH, KOTOPBIE MPU3BAHBI 3allIUILATh PUPOLY U YEJIOBEKa KaK YacTh IPUPOIbI
OT TOKCUYHBIX TEXHOJIOTHH.

CuHTE3 U MCIOIb30BaHUE HAaHOYACTHUL] OJaropoJHbIX M TSHKENBIX METAJUIOB SBISETCS OJHUM U3
IJIaBHBIX HaIlpaBJIEHUH B HAHOTEXHOJOTHSX, MOCKOJIbKY OHU HAaXOAST IIMPOKOe M 3(PPeKTuBHOE
MCMOJIb30BAHUE B PA3JIMYHBIX 00JACTAX HAYKH U TEXHUKH (MEIUIIMHA, ONTHKA, KaTajlu3, SKOJIOTHUS
U ap.).

HanowacTuisl MeTanaoB MOTYT ObITh CMHTE3MPOBAHBI Pa3IMYHBIMHU METOJaMM: (PU3NYECKUMU
(BbICOKasi TeMIiepaTypa), XUMUYECKUMHU (BOCCTAHOBJIEHHE KaTHOHOB METAJJIOB), OMOXUMHUYECKUMU
(BOoCCTaHOBIJIEHHE KaTHOHOB METAJIJIOB C MOMOILBIO MPUPOAHBIX OMOBOCCTAHOBHUTENEH - OCNIKH, YT-
JIEBOJIbI M UX HU3KOMOJIEKYJISIpHbIE ()parMeHThl) U MUKPOOHOJIOTHYECKUMH (MUKPOOPTaHU3MBI, BU-
PYCHI BBICTYIIAIOT B pOJIM OMOBOCCTAHOBUTENEH U OMOPEaKTOPOB).

B urone 2020 roma BeIIET B CBET TPETUH TOM TPEXTOMHHUKA «3€JICHBIC M MPUPOIOTOI00HBIE
TEXHOJIOTUH — OCHOBA YCTOHYMBOTO pa3BUTHs JUIs Oy ayniux nokosnenui» ['epmana Kpuuesckoro, B
KOTOPOM MOAPOOHO OCBEUIAIOTCS HIKE MEPEYUCIICHHbIE TPo0ieMbl. B mepBoM TOMe MOKa3bIBAIOTCS
NPUHIUIBI 3eNEHBIX U MPUPOIHBIX TEXHOJIOTHH. Bo BTopoM TOMe OJpOoOHO OMUCaHbI BCE METOABI
CHHTE3a HAHOYACTHI] METAJJIOB C YIIOPOM Ha CaMblil SKOJIOTUYHBIN, 3€JI€HbII OMOCUHTE3 TOMOIIBIO
MoJIucaxapuoB U OeNKOB. B TpeTbeM TOME OmMcaHo MCIOb30BaHNE HAHOYACTUI] METAJUIOB B pas3-
JUYHBIX 00JIACTSAX MEIUIMHBI, OMHCAHBI IPUHLUIBI T€JIEeMEINLIMHBI, TPOU3BOJICTBA HAHOKPUCTAJI-
JIMYECKON LEIITI0NI03bI U cuHTe3 Ononorndeckux [TABoB.

B aT0i cTarke OynyT omucaHbl MOCIEIHUE JTOCTUKEHUS B UCIOJIb30BAHUM YaCTULl METAJUIOB B
MmeauuuHe. [Ipo0iaeMbl «3em1eHOro» TEKCTUIIS, BO3SMOKHOCTH T€HHOMOIU(HUIIMPOBAHHOTO MAy4bero
1IeJIKa 00CYXIal0TCsl B CHEIMATIBHBIX I1aBaXx.

B aT0ii ctaThe QoKyc HampaBiieH Ha HAHOYACTHIIBI cepedpa, MOCKOIbKY OHU HanOoJiee U3ydeHbl
U3 BCEX HAHOYACTHUL METAUIOB. HO MOKHO CcKa3aTh, YTO HAaHOYACTHUIIBI 30JI0TA U TKEIBIX METal-
JIOB BEAYT ce0sl CXOXKe, MPOSIBIISISL €CTECTBEHHO OTpeIeIeHHbIE 0OCOOEHHOCTH.
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HaHoyacTuyb MeTannos B MeagununHe

HanowacTuipl MeTaisioB HaXOAST HIMPOKOE NMPUMEHEHHE B PAa3IMYHBIX OOJNACTIX MEAULIMHBL:
3a)KUBJICHUE PaH U OYKOT'OB, OHKOJIOTHS, MOJIaBJICHHE MaTOr€HHBIX MHUKPOOPTaHU3MOB U BUPYCOB,
JUarHOCTHKA, aJpeCHas JOCTaBKa JEKAPCTB K OHKOJIOIMYECKUM KIIETKaM.

Haubonee uzyueHo ucnonb3oBaHue B MeIUIIMHE cepeOpa B MOHHON U HaHOpa3MepHO# (popmax.
Bropoe mMecTo 1o M3y4eHHOCTH HUCIIOJIb30BAHMSI 3aHMMAET 30J10TO. MeHee U3yuyeHbl HaHOYaCTHUIIb
TSDKENBIX MEeTaJUIoB. MlcTopudecku, JaBHO CIOXKUIOCH UCIIOJIb30BaHUE B MEIUIIMHE cepedpa B MOH-
HOW ¢opme, a 3aTeM, B IOCTIECTHUE MATHACCAT JIET, U HaHOpa3MepHbIe (POPMBI CTalTd 0OBEKTOM HC-
cnenoBanus. O6e Gopmbl cepedpa Mpexae BCETro J0Ka3add CBOI BBICOKYIO 3(D(PEKTUBHOCTh KakK
AHTUMUKPOOHBIC, AHTUTPUOKOBBIC, AHTUIUIECHEBBIC IIpPEMaparhl MIMPOKOTO CIEKTpa JACHCTBUS
(MpaKkTUYECKHU BCE BUBI IATOI€HOB, B TOM YHCIIE U BUPYCOB).

Ot OMOUMIHBIE CBOWCTBA OYEHB XOPOIIO U3Y4eHBI B MHOTOYHCIEHHBIX paboTax. OcoOeHHO aK-
TyallbHa CHOCOOHOCTh HAHOYACTHI[ METAJUIOB IMOJABIATH pocT BHpycoB. Emie Hempomiedmas 1o
KOHIIa naHaeMusi COVid-19 BeicTaBisier TpeOOBaHHE K HMCIOJIB30BaHHIO 3((EKTUBHBIX aHTHBHPYC-
HBIX TpPEenapaToB, KOTOPIMU SIBISIFOTCS HAHOYACTHUIBI MeTaiioB. Ha mpuMepe HaHOUYACTHI] 30710Ta
u cepedpa ObLTO MOKa3aHO, YTO Ha OMONMIHYIO aKTUBHOCTH OKAa3bIBACT BIMSHUE CICAYIOIINE CBOM-
CTBa HAHOYACTHUIl METAJJIOB M TEXHOJIOTHYECKHE MMapaMeTphl UX CUHTE3a U IPUMEHEHHSI: TE€OMETPHS
(popma), pazmep, KOHLEHTpaLUsA, METOIbI CHHTE3a, OKpY Karollas cpesa.

ChopmynupoBan o0ImIMii MEXaHU3M JEUCTBUS HAHOYACTHI] METANIOB HAa KJIETKU OPTaHHW3MOB U
BHUPYCOB.

OTOT MeXaHW3M 3aKII0YaeTCs B CIEAYIOIIEM: B CHHTE3€ HAHOYACTHUI[ METAUIOB B KadyecTBE
OMOBOCCTAaHOBUTENEH HCIIONB3YIOT OMOTIOIMMEpPHI — MoJIMcaxapusl, 0enku. IlepBoHadanbHO CcUH-
TaJy, 4TO 3TO OMOIOIUMEpHast cpesia B (opMe THAPOTelis UrpaeT HHEepPTHYIO posib. Ho B mocienHee
BpeMsl ObLIO TOKa3aHO, YTO OMOMOJMMEpPHas MaTpHIla HE MHEPTHA U BBINOJIHAET [1OCIIE0BATEIbHO-
napajieNIbHO CIeAYIoUe (QYHKIUU:

- Kak OMOpeaKkTop B KOTOPOM IMPOUCXOAAT OMOXMMHUYECKHE PEAKIMH OMOCHHTE3a HAHOYACTHI]
METAaJUIOB,;

- Kak OMOBOCCTaHOBUTENb KATHOHOB METAJIIOB;

- KakKk KOJUIOWJHBIH CTaOMIIN3aTOp, MPEMSATCTBYIOIMI 4Ype3MEepHOW arperanusi HeHTpalbHBIX
aTOMOB METAJUIOB. 3ajaya MojuMepa Kak cTaOuiIu3aTopa OCTaHOBHUTH (DOPMHUPOBAHME KIIACTEPOB
aTOMOB Ha HAHOYPOBHE C KOHTPOJIHpyeMoil Mopdoioruei u GpU3nKoO-XUMUYECKUMH CBOMCTBAMH.

Hcnonb30BaHre HaHOYACTUIl METAJJIOB B MEIMIIMHE, KaK U B JPYTUX OOJIACTAX, SABISETCS MEX-
JMCLUIUIMHAPHOM MPOoOJIeMOl, B KOTOPOM coueTaroTcs U ASWCTBYIOT HaHO-, OMO-, HH(POPMALIUOH-
HbIE TEXHOJIOTHH.

B GuocuHTE3e HAaHOUACTUIl METAJUIOB MOXKHO BBIIENHTDH CJIEIYIOLINE MOCIeA0BAaTENbHO MPOTe-
Karolllye 3JIEMEHTapHbIe CTAINH:

1. buoBoccTaHOBIIEHNE KATHOHBI METaJlIa JI0 HEUTPaJIBHOTO aToMa;

2. Kimacrepusanusi HEUTpaIbHBIX aTOMOB METAJIJIOB;

3. Kontponupyemasi crabuiu3aiysi HAaHOYaCTUI] METAIJIOB HA YPOBHE HEOOXOJMMOI0 HaHOPa3-
Mepa.

B tepanuu Bo MHOTMX 00JaCTAX UCHOJIB3YIOT OMOLUAHbBIE (AaHTUMUKPOOHBIE) CBOWCTBA HAaHOYa-
CTHI] METAJJIOB (3a)KUBJICHUSI paH, 0’KOTOB, MPOJIEKHEH, MOKPHITHE MOBEPXHOCTEH MEIUIIMHCKUX
MaTepHaloB, yCTPOHCTB, HHCTPYMEHTOB).

B nocrnennee BpeMsi HAHOYACTHUIBI METAJUIOB HAXOIAT YCHEIIHOE TPUMEHEHNE B JICHEHUH OHKO-
JIOTHYECKUX COCYIUCTHIX 3200JI€BaHU B KaUeCTBE TPAHCIIOPTEPOB AJAPECHOM TOCTABKU JIEKAPCTB.

b1oakTHBHOCTH HAHOUYACTHI] METAJIJIOB, B TOM YHCIIe OUOIMAHOCTbD, POSIBISIETCS B pa3HOM CTe-
MICHH IO OTHOILEHHIO K KaKIOMY BUAY OakTepuii, r(puOOB U BUPYCOB.

A 11 Ka)k0ro BHIa MAaTOreHOB 3(h(PEeKTUBHOCTh HAHOYACTHI] METAJUIOB 3aBUCUT OT UX pa3Mepa,
¢bopmbI (TeoMeTpHH), MOTMMEPHON MaTPHUIIbl, B KOTOPO OHU CHHTE3HPOBAHBI M, KOHEYHO, OT KOH-
LEHTPALUY HAHOYACTHIl METAJIJIOB.
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YeM MeHbIIIE pa3Mep HAaHOYACTULl METAJIOB, TEM, KaK MPaBWIIO, UX OHouaHas 3(pEeKTUBHOCTD
BbIIIIE. DTa 3aBUCUMOCTb OOBSICHSETCS MOBbIIIEHHEM TU(()Y3MOHHBINA CTIOCOOHOCTH - CLIOCOOHOCTH
MPOHUKATh Yepe3 MeMOpaHy KIIETKH.

Brnusinue KOHUEHTpallMd HAHOYACTHUI] METAJIJIOB BIIUCHIBACTCSA B OOLIME MPUHIIUIIBI XUMHYECKOI
PEaKIMOHHON CTIOCOOHOCTH.

[Ipy HM3KMX KOHLIEHTpALMSX KJIETKU MAaTOT€HOB aJalTUPYIOTCS K HAaHOYACTUI[AMH METaJlIOoB,
KaK 3TO IPOMCXOTUT MPU OMOCHHTE3€ MUKPOOPTaHU3MAaMH U PACTCHUSAMU HAHOYACTHI] METAJUIOB U3
PacTBOPUMBIX COJIEH METaJIOB.

IIpu Gonee BBICOKMX KOHLEHTPAIMAX HAHOYACTHUIIBI METAJUIOB CTAHOBATCS TOKCHYHBIMHU JUIS
KJIETOK MaTOr'€HOB.

310 HEOOXOJMMO YUYHUTHIBATh MPHU UCIOIH30BAHUM HAHOYACTHIl METAJJIOB B PA3IMUYHBIX BUAAX
Tepanuu, HapuMep, B OHKOJIOTHH, B PAHO3aKUBJICHHUH.

BbIcokne KOHIIEHTpAllui HaHOYACTUIl METAJUIOB MOTYT BBI3BIBATh JECTPYKIHIO 30POBBIX Kie-
TOK, OKPYKaIOIIUX OHKOJIOTMYECKUE OITYXOJIH.

Bonpoc TOKCHKOJIOTHH HAaHOYACTHUI] METAJLUIOB SBJISICTCS OJHUM U3 CaMbIX BaXXHBIX U TPYIHBIX
BO BCEX CITyYasiX MCIOJB30BaHUsI HAHOYACTHII METaJIOB. BcTaBka co CTpaHUIIbI 1EBATH

[Tonx GMONMIHBIMU CBOMCTBAMH HAHOYACTHIl METAJUIOB MBI IOHUMAEM CIIOCOOHOCTh HAHOYACTHII
METAJIJIOB MOJABIISITh POCT MATOT'€HHBIX MUKPOOPTaHU3MOB (OaKTepuu, Tpuobl, IIIECEHb) U BUPYCOB
BILJIOTH JIO UX THOCIIH.

1. MexaHus3M B3aMMOJACHCTBUS HAHOYACTUIl METAJUIOB C KJIETKaMHU MAaTOT€HOB COCTOUT W3 He-
CKOJIBKMX CTaJIUi, HAYMHASI C B3aUMOJICHCTBHS C TTIOBEPXHOCTHIO (MEMOpPaHbI) KJIETKHU C €€ OIpee-
JICHHBIMU COCTaBJISIFOIIMMHU (TJIIMKONPOTEUHAaMH). B pe3ynbrare 3TOro B3auMOJICHCTBUSI MPOUCXO-
IWT JIOKJIbHOE HAPYIIEHUE LETOCTHOCTH MEMOPAHBI.

2. [IpoHUKHOBEHHE HAHOYACTHI] METAIJIOB B IIUTOIJIA3My KJIETKH IATOT€HA Yepe3 JIOKAJIbHbIE ee
HapYIIEHHsI, pa3Mep KOTOPBIX COM3MEPUM C HAHOPAa3MEPOM HAHOYACTHII METAJLIOB.

3. B3aumoneiictBue u paspymienue cocrapistonux nuromnasmsl (JHK, PHK, ¢pepmentst u ap.),
B pe3yabTaTe MPOUCXOAUT MOTEPsI CIIOCOOHOCTH KJIETKU MATOTeHa Pa3MHOXKATbCs, H B KOHEUHOM
CueTe 3T KJIETKU MOru0aroT.

CxeMaTU4HO JECTPYKTHpPYIOIIee NeHCTBHE HAaHOYACTHUI] METAIUIOB HA KJIETKH NMAaTOT€HOB IOKa-
3aHO Ha PUCYHKeE 3.
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Pa3pymnrensHoe AeiicTBHE Ha KIETKU NaTOT€HOB OKA3bIBAIOT HE TOJILKO HAHOYACTHUIBl METal-
JIOB, HO M KaTHOHBI METAJUIOB, KOTOPbIE SABISIOTCS «ChIPbEM» JJIi CUHTE3a HaHOYACTUL[ METAJLJIOB.
Karnonsl Beerzia npucyTCTBYIOT B CUCTEME.

Hapymenne mMexaHu3ma peruiMKalMy KJIETOK BKIIHOYAeT B ce0sl paJMKajIbHbIE OKUCIUTEIbHbIC
npoueccel. Bo3HMKaeT okucauTeNnbHbIN cTpecc, npuBoasamui k aecrpykunu JHK u PHK. Yausep-

CaJIbHOCTh MEXaHMU3Ma PACIIPOCTPAHSICTCS U Ha KJICTKE Pa3IMYHbIX BUPYCOB, B TOM umcie covid-19,
YTO CXEMATUYHO MMOKAa3aHO Ha PUCYHKE 4.

TCRV MPV
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AnTHOaKTEepUanibHas aKTUBHOCTh HAHOYACTHUI[ METAJJIOB. BONBIIMM MpeuMyIecTBOM HaHOYa-
CTHI] METAJUIOB M HAaHOYACTHUIl cepebpa B YACTHOCTHU SBIJIAETCS UX UIMPOKUHN CIEKTp JCHCTBUS Ha
BCE BUJBI OaKTepUil TPaMIOIOKHUTEIBHON M TpaMOTPULIATENILHON MPHUPOBI (BCE BUIBI BUPYCOB).
AHTUOMOTUKY OECCUIIBHBI IO OTHOILIECHHUIO K BUPYCaM.

K HaHouacTHIIaMM METAJUIOB NATOI€Hbl HE MPOSBISIOT YCTOMYMBOCTH (PE3UCTEHTHOCTH), IPH-
BBIKaHUE, KaK 3TO UMEET MECTO B CIIy4ae HCIOIb30BaHUS aHTUOMOTHUKOB.

MHorue naroreHs! crocoOHbl (POPMUPOBATh YCTOWYMBHIC TUIGHKH KOJIOHUH Ha Pa3iWYHbBIX MPHU-
POIHBIX (CIU3UCTBHIX) U UCKYCCTBEHHBIX (MEAMIIMHCKUE YCTPOICTBax) moBepxHocTsax. Hanouactu-
1[I METAJUIOB B OTJIMYME OT AaHTUOMOTHUKOB U CUHTETHUECKUX aHTUMHKPOOHBIX MpenapaToB dp¢pek-
TUBHO pa3pylIalOT YCTONYMBBIE INIEHKU ATOT€HOB.

Bonbuiyto ponb BO B3aWMOJICHCTBMM HAHOYACTHUI] METAIJIOB C MOBEPXHOCTHIO (MeMOpaHOii)
KJIETKU UTPAIOT 3JIEKTPOCTaTHYeCKue cuiibl. MemOpaHa Kak MpaBUIo UMEET OTPULIATENIbHBIN 3apsi,
HAaHOYACTHIIbI METAIIIOB ()OPMAJIbHO HE 3apsKEHBI, HO MOT'YT BBIIEISTh KATUOHBI MeTaJlIOB. Toraa
BO3HHMKAET KYJIOHOBCKOE 3JIEKTPOCTATUYECKOE B3aUMOJICHCTBHE.

Bonpocy TOKCHYHOCTH HaHOYACTHI[ METAJUIOB B IIMPOKOM CMBICIE (YEIOBEK, MpUpoaa) Oyaer
MOCBAILIEHA OT/IENIbHAS IJ1aBa BTOPON YacTH CTAThH.

YcTaHoBIeHO 0€3yCIIOBHOE BIHSIHHE (POPMBI HAHOYACTHUI] METAJJIOB Ha WX OHMOIMIHYIO aKTHB-
HOCTb. OZIMH U TOT K€ BUJ HAaHOYACTHL] METAJIJIOB, TO €CTh KOHKPETHOI'O METajlIa, B 3aBUCUMOCTH
oT (OPMBI MOXKET MPOSBIATH Pa3HYI OMOIMIHYIO aKTUBHOCTB. [Ioka 3TOT (hakT HE OBLI TONKOBO
00BsicHeH. MOXKHO MPEenoiI0kKUTh, YTO MPOHUKAIOIIAs CIOCOOHOCTh HAHOYACTHUIl METAIIJIOB 3aBHU-
CHUT HE TOJIKO OT UX pa3Mepa, HO U (hOPMBI.

Kaxxapiii BUJ HAHOYACTHUII METAIIJIOB MOXKET CYIIECTBOBaTh B pa3HOOOpa3HbIX (hopmax, Kak 3TO
MOKAa3aHO HAa PUCYHKE 5.

B tabnune 1 nokazano BnusHUE pa3mepa, pOpMbI HAHOYACTHUI] cepedpa Ha UX aHTHOaKTepHUalb-
HBIE CBOMCTBA.

IIpoTHBOBHpYCHAsE aKTUBHOCTh HaHOYACTHUI MeTaJI0B. HaHOUacTHIIbI METaJIIOB 00J1a1al0T BbI-
COKOW OMOIUIHOCTHIO IO OTHOIICHUIO MPAKTHYECKUA KO BCEM BHUIOB BHPYCOB, B TOM 4HcIie COVid-
19.

MexaHu3M JEMCTBHS 3aKII0YAETCS BO B3aHMMOJICMCTBUM HAHOYACTHUI[ METAJUIOB C PELENTOpaMu
TJIMKONpOoTenHa MeMOpaHbl Bupyca. [IpoHukas depe3 MeMOpaHy MajleHbKHE YacTUIbl METAaJUIOB
MHTHOUPYIOT pa3MHOXeHHe BHUpycoB, paszpymas /JJHK Bupyca. Kpome Toro moxxer nmpoucxoautsb
IIPOHUKHOBEHHE BHUpYyca B KJIETKY X03iuMHA. [IOCKOIBKY aHTHOMOTHKH HE CIIOCOOHBI MOJABIAThH
POCT KJIETOK BHPYCOB, TO HAHOYACTHUIbl METAJUIOB SIBJISIFOTCS BBICOKO NMOTEHIMAIbHBIMU AHTUBH-
PYCHBIMH IIperapaTaMH YHUBEpCAIbHOTO THNA. M B ciiyuae BUpycoB pa3mMep, popma U KOHLEHTpa-
[l HAHOYACTHUL METAJIOB UTPAIOT BAXKHYIO POJIb.

B tabnune 2 nmoka3zaHbl aHTUBUPYCHBIE CBOMCTBA HAHOYACTHI] cepedpa U HaHOYACTHUI 30J10Ta 110
OTHOILIEHUIO K BUPYCaM pa3HOU MPUPOJIBI.

sOBd&dYO 1. I ddwdd,j tcOE ks @Ot stz AgNP 2
Nanocomposite Silver Form of
P Silver Silver Amount in
(Named Ac- . . Compound Type of . . -
. NanoparticlesNanoparticles Nano : . Antibacterial Activity
cording to the . .| (If Appli- | Synthesis
Size Shape |Composites
Reference) cable)

Antibacterial effect was dose-
dependent. Tested silver nanopar-
ticles were more effective against

Sllve_r 10-15 nm spherical, n/a n/a chemical Gram-negative b_au_:terla than
nanoparticles polyhedral Gram-positive;
MoA: binding to the cell wall and
penetrating it; modulation of cellu-
lar signalling
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variable: most

Increased antibacterial activity of
antibiotics in the presence of

AgNPs 5-30 nm spherical n/a n/a biological AgNPs;
MoA: binding to proteins (by thiol
groups) and DNA
Siglgn A(f%p::ren”' _  Inhibition of Escherichia
_ (tria’ngular) varlab'le: mo_st coli growth on med'lum with silver
Silver 133-192 nrr; spherical, tri- n/a n/a chemical nanoparticles;
nanoparticles diameter: 16’ angular, rod- MoA: damage of bacterial cell
nm (rod- shaped membrane_ on mL_JItipIe Ioca_tions,
shaped) formation of irregular pits
Inhibition of E. coli growth at 6
uM concentration of Nano-Ag;
MoA: changes in expression of
Nano-Ag 9.3+£2.8nm spherical n/a n/a chemical | 96N enco_dlng envelope p“"e”?s
(accumulation of envelope protein
precursors), destabilization of out-
er membrane, disturbance of pro-
ton motive force
Inhibition of E. coli growth at 50—
60 pg/mL concentration of silver
Silver _ _ nanoparticles;
nanoparticles 12 nm spherical n/a n/a chemical _ MoA: da_lmage o_f membranes,_
incorporation of silver nanoparti-
cles into membranes, forming pits,
disturbances in permeability
Inhibition of Gram-negative and
Gram-positive bacteria growth at
75 pg/mL concentration of silver
. icosahedral agglomer- _nanoparticles;
Silver 16 £ 8 nm, wwinned ' n/a ated inside chemical MoA: binding to cell membrane,
nanoparticles 21 £ 18 nm decahe dr:aI the car_bon permeapiliyy changes, disturbar!ces
matrix in respiration process, penetration
of the bacterial membranes, inter-
acting with DNA, releasing silver
ions
1.93-6.08% nanotexture Inhibition of S. aureus (MRSA)
TilAg not specified | not specified | [m/rﬁ] , rutile, | biological | and E. coli growth at 15-75 uM;
anatase MoA: not specified
0.5 g nanosilver/diatomite kills
Nanosilver/diato 1-20 nm spherical 0.537% not chemical above 99% of E. coli within 30
mite particles [m/m] specified min;
MoA: not specified
Inhibition of E. coli, Klebsiella
chitosan/alg pneumoniae, Bacillus pu-
Chitosan-AgNps| 8-28 nm spherical 1% [m/m] inate chemical | milus and Staphylococcus aure-
nanofibers us growth;
MoA: not specified
Inhibition of multidrug (MDR)
pathogens: Acinetobacter bau-
15-160 nm spherical and not mannii, E. coli, Pseudomonas ae-
AgNps (mean diameter| ™. | n/a ified biological | ruginosa and Salmonella enter-
60 + 10 nm) Irregular specttl ica growth at 25-50 pg concentra-
tion;
MoA: not specified
graphene
(n?eleiﬁ_(ﬁimngnter _ not sh_eets func- _ Inhibition of E. coli growth
GO-I-cys-AgNps 3534402 spherical specified tionalized | chemical | MoA: damages of the cell mem-
’ nm) ' With_l- brane
cysteine
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Inhibition of the Gram-positive
6-26 nm. 4.24_ _ _ _ and Gram-negative bacteria
AgNPs T spherical n/a foam biological | growth at 676.9 mg/L concentra-
23.22 nm tion:
MoA: not specified
100 nm, 30 nm Spherical, rod- oil Inhibition of E. coli and S. aure-
Ag-NPs diameter 200- Iike‘ n/a microemuls| chemical us growth at 0.05 mg/L;
300 length ion MoA: not specified
Inhibition of E. coli, S. aureus, P.
AgNPs 15 nm spherical n/a n/a biological | aeruginosa growth at 50 pg/mL;
MoA: not specified
Increased antibacterial activity of
ampicillin, erythromycin and chlo-
variable: ramphenicol in the presence of
AgNPs 5-40 nm spherical or n/a n/a biological AgNPs (E.
rod-like coli, Salmonella Typhi, S. aure-
us, Micrococcus luteus);
MoA: not specified
v OB dZdAfEs .ok fdz j] Mot2flse O dOdsyOMmisdy fn,
Virus Family Metal Coating Size Mechanism of
Nanopar Action
ticles
Human immunodeficiency Retro- Silver PVP Coating 1-10nm Interaction with gp
virus type 1 (HIV-1) viridae Nanopar 120 Bind
ticles with viral envelope
glycoprotein
Gold Nanoparticles | Mercaptobenzoicacid 2-20nm Inhibition of TAK-
coating 779 receptor
Polymeric Nanopar- Core 50 nm Interaction with
ticles Gold na- corona gp120
noparticles Polymer
Hepatitis B Virus (HBV) Hepadna Silver nanoparti- 10,50 nm Interacttion with
viridae cles double stranded
DNAV/ binding
with viral parti-
cles
Monkey pox Virus Pox- Silver nanoparti- | Simple and Poly- 1080 nm Block of vi-
viridae cles saccharide coating rushost cell bind-
ing and penetra-
tion
Tacaribe virus (TCRV) Arena- Silver .Simple 1andpoly- 5-10 nm Inactivation of
viridae Nanopar saccharide coating virus particles
ticles Defore entry
Influenza virus Or- Gold nanoparticles Sialic acid r 14 nm Inhibition of
thomyxo- functionalized virus binding to
viridae the plasma mem-
brane
Respiratory syncytial Para- Silver PVP coating >9+3nm |Interference with
virus myxoviri- Nanopar viral attachment
dae ticles

41




B cBs13u ¢ Bo3HUKIIEH U mpooikatonieiica nanaeMueii covid-19 s kak aBTOp MHOTOYMCIIEHHBIX
myOIMKaui 10 MCIOJIB30BaHUIO0 HAHOYACTHUIl METAVIOB B KaYeCTBE aHTUBUPYCHBIX MpernapaToB (B
3-eM TOME MMEEeTCsl CIielalibHasl IJIaBa) HaIKcal MMChbMO B MUH3IpaB C MpeIoKeHUEM OpraHH-
30BaTh B Poccuu ucmblTaHue MmojoOHBIX MpenapartoB. Tem 0Oosee, 4TO Ha CBOEM MPOM3BOJACTBE
OO0 «Komnerekcy» Mbl MPOU3BOIUM MX KaK aHTUMHUKpoOHbIe. [IpuBeny mocieanee muchbMO-OTBET
BBICOKOT'O YHHOBHHMKA OT MEIUIIMHBI, KOTOPOE XapaKTepu3yeT Hallle YUHOBHHUUYECTBO M MX HECHO-
COOHOCTb MOHSTH MPUPOAY HHHOBAIIUH.

Mowu nucbMa 1 OTBET.

Bopb6a ¢ mapazutapHbiMA HH(EKLIUAMHI C TOMOIIBI0O HAHOYACTHIl MeTaII0B. HaHOYacTUIBI Me-
TaJJIOB MPOSBIISAIOT OMOAKTUBHOCTD U MPH JICYCHUH Mapa3uTapHbIX MHPEKIUI, TAKMX KaK Majspus,
JEUITMaHUO3 U TPUIAHOCOMO3. DTH 3a00JIeBaHUS MPEACTABIAIOT PEAbHYIO YIPO3y AJIS KU3HH H
HIMPOKO PacHpOCTPaHEHbI, OCOOEHHO B TPOINUYECKUX cTpaHax. Jlis jeueHus 3THX 3a0o0jieBaHUMN
OTCYTCTBYIOT 3 (EKTUBHBIE JIEKAPCTBA, IIOCKOJIBKY OHU UMEIOT CIOXKHYIO pupoxay. Emie onun Bua
napasutapHoil uHdekuuu — 3to Fasciola hepatica, nu3BectHast Kkak meueHouHasi cocaika. Jta 0o-
JIe3Hb TIOPAKACT TMEYCHb MIICKOTIMTAIONINX U YeloBeka. [Ipemaparsl Ha OCHOBE HAHOYACTHII METaJl-
710B 3¢ (HhEKTUBHBI TIPH JICYCHUH ITOTO 32a00JICBaHUS.

v OB dZdyo 3.
OpraHnsi Pas3wme MoK pPBLTNE MexaHUW3IM pfge

(HMm)

bBakTtepuwnu

9.68 Kenatun H3MeHeHne MpoHUIIaeMOCTH
E. manouka 1-10 T'omoe MeMOpaH U JIbIXaHUs
135 I'onoe
P. aeruginosa 9.68 Kenarun HeoOparumoe noBpexieHne
55u278 Xuro3an OaKTepHaTIbHBIX KJIETOK
1-10 T'onoe N3MmeHeHrne mpoHUIIaeMOCTH
MeMOpaH U JIbIXaHHs
Cradunoxokk 30- 55u278 XuTo3aH HeoOpatumoe noBpexienne
JIOTUCTBIN 135 19T OaKTepHaJIbHBIX KIETOK
11.23 I'onoe
CraduioKoKK 3Mu- 14 I'onoe WNurubuposanue (perniuka-
JNepMaJIbHBIN nun) Oakrepuansroit JJHK,
MOBpEXJIeHHE MeMOpaH,
MoauUKaIUs
BHYTPUKJIETOYHBIX YPOBHEH
ATD
CeinHOM THD 55u278 XuTo3aH WNurubuposanue (peruka-

nun) 6akrepuanpHoi JJHK,
MOBPEXKICHHE MEMOpaH,

1-10 Tonoe MoauUKaIs
14 I'omoe BHYTPHUKJICTOYHBIX YPOBHEHN
11.23 9T ATO
B. xonepa 1-10 INomoe H3menenre mpoHUIIaeMOCTH

MeMOpaH U JIbIXaHUS
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BUY-1

BIII'-1

BIII'-2
BITY-3
HIN1 Bupyc rpun-
na A

MPV

VACV

TCRV

Ileuénounas co-
cajika

Jletimmanusa
Leishmania tropica

P.falciparum-
MaJIsipus

C. albicans

OTpsia HACEKOMBIX, JKU3HEHHBIH [IMKJI KOTOPBIX BKJIIOYAET CTAAUU JIMYMHKHU, KYKOJIKU U T'YCEHHU-
IIbI, MOTYT BBI3bIBATh TaKUE CEPbE3HbIC 3a00JIeBaHUs KaK Maysipust U ¢puisipro3. HaHoyacTuis mMe-
TaJIJIOB YOUBAIOT JIMYMHOK U KYKOJIOK 3TUX BPEIHBIX HACEKOMBIX.

B tabnune 3 nokazana 6uonuHas akTHBHOCTh HAHOUYACTHI] cepeOpa MPOTUB Pa3IUnYHbIX OaKTe-
pHii, BUpYyCOB, rpu0OOB U Napa3UTOB.

Pano3axuBigrionie cBoiicTBa HAaHOYACTUI] METAJUIOB. HaHOYaCTUIIBI METAIIOB 00/1a1al0T OHO-
LIUJHBIMH, QHTUBOCHAIMTENBHBIMA U PAaHO3AKUBIIAIOLIMMHA CBOMCTBAMH. JTO OBLIO OOHAPYKEHO
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1-10
1-10

10
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25
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10-40

35-55

100
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T'omnoe

T"omoe

T'omoe

F'pwnobol

T'omnoe
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[TonaBnenue Bupyca

[TonaBnenue Bupyca

WurubupoBaHue cBsA3bIBa-
HUSI BUpyca CO 3J0pOBOM
MeMOpaHOI KIIETKH
YMeHblIeHUE KIETOYHOTO
anonTo3a, MHAYLUPOBAHHO-
r'0 BUPYCOM
CBsi3bIBaHME U POHUKHO-
BEHUsI BUPYCa B KJIIETKH XO-
351MHA
WNurubupoBanue MakpoIu-
HOIIMTO3a
HNurubupoBanue BUpyCHOU
peIUIMKALNN

He u3zBectHO

WNurubuposanue mpomiude-
panuu U MeTaboJInYECKOn
AKTUBHOCTH

He n3BectHO

N3menenne neiocTHOCTH
MeMOpaHbI



emé oueHb JaBHO HAa UCTOPUYECKOH (haze uCronb30BaHUs cepedpa Kak TaKOBOro U B opMe BOJO-
pactBopuMbIx coner (Hampumep AGNO3) U MOATBEPKACHO B Cllydyae HaHOYACTHIl MeTayuioB. [1o-
3TOMY IpernapaTrbl Ha OCHOBE HAHOYACTHUI] METAJUIOB OBLIM HCIIOJIB30BaHBI JUIS 3a)KHUBIICHHS PaH,
0’KOT'OB, SI30B, IIPOJICKHEH, MIPEK/E YEM CTAIH MIPUMEHATHCA B IPYrHX oOsacTsax Meauuusl. [Ipu-
POJHBIN MHOTOCTAIUIHBIM MEXaHW3M 3aKUBJICHUS PaH y KUBOTHBIX M YEJIOBEKa BBIPAOOTaH 3BO-
moured. Hu >KuBOTHBIE, HU YeJIOBEK HE MOTYT MPOXXKUTh O€3 ccalvH, LapanuH, rTyOOKHX paH U
oxoroB. [ToaTomy sBoMIOLMS BEIpabOTalla MEXaHU3M 3aKUBJICHUS, 33]IeHCTBYS MHOXKECTBO CHCTEM
opranusMa (Hepo, UMMYHHYIO; KDOBEHOCHYIO).

Ynpomasi coXHbIH MPUPOTHBIA MEXaHU3M 3aKUBJICHUS paH MOKHO BBLACTHUTH 4 cTaauu:

- KOaryJsuus KpOBOTEUEHHUS C MOMOIIBI0 KOMIIOHEHTa KPOBH - (UOpOHHA, MPUBOAAIIAs K 00pa-
30BaHMIO CTYCTKA (HECKOJIBKO CEKYH]I 4achl);

- BOCHAIUTEJIbHBIN MpoLecc (MUHYTHI - THH);

- POCT HOBBIX KJIETOK (AHHU - HENIEIH);

- BOCCTAHOBJICHHE MaTPUKCa KOXKHU U 00pa30BaHUM LIpama (HEeIEeNH - TOJIbl).

Koska genoBeka - camblii Oonbmioi opran yenoseka (1,5-2,3 M2) BBITIOJIHSET MHOKECTBO (PyHK-
Ui, BayKHeHIIas U3 KOTOPBIX - 3alllUTa B OYEHb IIMPOKOM CMBICIE OpraHU3Ma OT BHEIIHUX BO3-
nerictBuil. Koxka uMeeT CloxkHyIo CTpyKTypy (puc.6).

CTPOEHUE KOXU Ocasarensubiil Yewynyarsiit Nopa CanbHaa menea
peuenrop Cnoit Gorarsix

KEPATHHOM KNETOK

3niaepmic

fepma

Bonocanoit donnuxyn

TIOAKOMHBIA XHP

Mbiwua,
npiKpennex
K BONOCAHOM

Gonnutkyny

Novosan xene3a Kposenocnsie cocyabt

tdfmedzts¢ 6. whstetsjded] LHBBaB2 S5y d.

HanouacTuiisl MeTayuioB MpUHUMAIOT Yy9acTUE Ha BCEX CTAIUsAX 3aKuBJIeHHs paH. Kaxnas dasa
MPOTEKAET MO OYEHb CIOKHBIM OMOXMMHYECKUM MexaHu3dmam. Hambosee BakHOE CBOICTBO HaHO-
YaCTHUIl METAJUIOB B 3)KUBIICHUH PaH - 3TO MX OUOIMIHBIE CBOMCTBA. Bo Bcex BUIaX paH, 0KOTOB,
3B, MPOJICKHEH HaKalJIMBAIOTCA B OONBIIMX KOJIMYECTBAaX IMAaTOT€HHbIE MUKPOOPraHU3MBI, 0e3
yaaneHus: KOTOPBIX 3aKUBJIICHUE OYIEeT MPOMCXOMUTh MEAJIEHHO, NHOTJ]a OYCHb CHIILHO 3aTSATHBa-
SChb U TIEPeX0/isl B XpOHUUYECKUE A3Bbl. HaHOUacTHIIbI MeTaNI0B, 0COOEHHO cepedpa, 30J10Ta U LM H-
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Ka UMEIOT OY€Hb MIMPOKHHA CHEKTP OMOIUAHOTO NEHCTBUS HA MATOTEHBI, TO3TOMY HAa MX OCHOBE
BBIITYCKAIOTCSI JICUCOHbIC allTUIMKAIIUK, Ma3H, TeJIU, CIIPEH U JIp.

B mocnenHee BpeMs TONYyYMIIM PacHpOCTpaHEHUE AaNIUIMKAMKA M Teld OCHOBE alblMHATA
HATPUS, COACPIKAIIETO B TEIICBON CTPYKTYPE HAHOYACTHUIIBI METAJUIOB M IPYTHUE PAHO3KUBIISFOIINE
mpemaparsl.

Ha puc.7 nokazana 3¢ exTuBHas posib HAHOUYACTHUI] cepedpa Ha 3a)KUBJICHUE PaHBI.

7days(cortrol)

3 days (AgNp)

tdmMedesC 7. 10)3doedzweh jj Hi2flsoadi 1 YAQ.

B Hacrosmiee BpeMsi B MUpE BBIITYCKAETCS MHOXKECTBO PAaHEBBIX, JIEYEOHBIX TTOKPBHITHI HA OCHO-
B€ HAHOYACTHIl METAJUIOB, IPEUMYILIECTBEHHO UCIOIBb3YIOTCS HAHOYACTHIIBI cepedpa.

Vcnonp30BaHre HAHOYACTHI] METAIJIOB B JICYEHUH OHKOJIOTHUECKMX 3a0oieBaHuii. Panee ObLTO
OTMEYEHO, YTO HAaHOYACTUILIbl METAJJIOB JIEUCTBYIOT Ha BCE BHJIbI KJIETOK MO OJIM3KOMY MEXaHU3MY
U TIPU ONPEENIEHHBIX KOHIIEHTPALUAX pa3pyIIatoT KJIETKH MaTOreHoB (0akTepuu, rpudbl, BUPYCHI).

JIpyruMH CIIOBaMHU OHM SIBJISIFOTCSL IUTOCTAaTUKAaMU (pa3pyIIaloT KJIETKHU), 10 OTHOLIEHHIO K 3]10-
POBBIM KJIETKaM OHH SIBJISIIOTCSI TOKCMHAMH. [IpOBEICHO OrpOMHOE KOJHYECTBO MCCIICAOBAHHH IN
Vitro u in Vivo 1o u3yueHHIO JeHCTBHS HAHOYACTUI] METAIJIOB B OCHOBHOM cepedpa ¥ 30JI0Ta Ha
OHKOJIOTMYECKHE KJIETKH Pa3HOW MPHPOJIBI, U MOKa3aHa MX Oe3yCIOBHAs aHTHKAHIIEPOTCHHAs aK-
TUBHOCTG. [Ipn pazpaboTke MPOTHBOPAKOBBIX MPENApaTOB HA OCHOBE HAHOYACTHIl METAJJIOB MCXO-
WA U3 MeXaHu3Ma 00pa30BaHME PAKOBBIX KJIETOK C YYETOM CHeUu(UKHA MPUPOJbl KOHKPETHOTO
Buja oHkojoruu. HacuuteiBaercs okoso 100 pa3nuyHbIX BUIOB paKa, OTIIMYAIOLINECs CTPYKTYPOH,
MOp(OJIOTHEN OIMyXO0JIU U KJIETOK U IPOUCXO0XKICHHEM.

Omnkonoruueckre 3a001eBaHMsl - OTHO U3 CaAMbIX PAaCIPOCTPAHEHHBIX MPUYNH CMEPTU OOJIbHBIX.
Kaxnplif Tpetuil ymeamuil u3 kxu3Hu 0oibHON - oHKonornueckuid. Ilo mporrnozam B 2030 rony B
Mupe Oyzaer 3apeructpupoBana 21,7 muH. oHKOOOIBHBIX M 13 MiH. U3 HuUX ympér. B 2012 romy
ymepio 4,3 MiH. 60sbHBIX. TpagulMOHHbIE TEXHOJIOTHH JIEYCHUE paKa, T.e. IPUHATHE IIUTOCTaTH-
KOB (XMMHOTEpAMNus), JIydeBasi Teparnusi, XUpyprusi He JaroT 3P(EeKTUBHBIX PE3yIbTaTOB M COIPO-
BOXKJAIOTCA CYIIECTBEHHBIMU MOOOYHBIMU 3 deKTaMu (CHUKEHHUE KaueCTBa KU3HU, TOKCHYHOCTH).

TpyAHOCTh JI€UeHHs OHKOJIOTMYECKHUX 3a00JI€BaHUM 3aKIII0YAeTCsl B UCKIIIOUNUTEIHHOM Pa3HO00-
pasue BUOB paka M Pa3IMYHbIX MPUUYMHAX X BOZHUKHOBEHHMS, CIIEUU(UKON CTPOCHUS OHKOJIOTHU-
YEeCKUX KJIETOK M0 CPABHEHUIO CO 3/JOPOBBIMHU.

OHKoJIOTHYECKas! TKaHb XapaKTepU3yeTCsi OPraHU30BAHHOM CHUCTEMOM KPOBEHOCHBIX COCYIIOB,
YaCTUYHO Pa3pyHICHHOW MEMOpaHOW KJIETOK. JTO HapyllaeT MUTAHHUE KJIETOK, COCOOCTBYET MHU-
rpali OHKOJIOTUYECKUX KJIETOK B JPYIHE OpraHbl, yXy/IaeT padoTy JUM(pAaTHUECKUX COCYIOB.
Boiaensitor 5 xapakTepHbIX U3MEHEHHI B 3J0POBBIX KJIETKaX, KOTOPbIE MPUBOJAT K €€ Mmepepox/ie-
HUIO!

- BO3HMKHOBEHHE CAMOCHUTHAJA K POCTY KIJIETOK;

- IOTEps YyBCTBUTEIBLHOCTH K CUTHAJTY MOAABICHHS POCTa KIIETOK;
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- HapyUICHUE IPUPOIHON MPOrpaMMBbI THOEIH KIIETOK (ap-Poptosis);

- HEOTPAaHUYCHHBIN PEKUM PEIUTHKAIMU KIICTOK;

- YCTOWYHBBIN OHTOreHe3 ((POPMUPOBAHKE) KPOBEHOCHBIX COCY/IOB B METACTA3aX.

C pa3BUTHEM HAHOTECXHOJOTWil OHM aKTUBHO HAaYalld HCIIOJIb30BATHCS B MEIHUIIUHE U B OHKOJIO-
ruu. Ha puc.8 nokasana quHaMHUKa pOCTa MyOJIMKALKil B 3TOM HAIPABICHUH (), pacrpeieiCHHe 110
cTpaHam (B).

Yucno nyonukayuii no rogam

4000
3500
3000
2500 =
2000
1500
1000

500

, om o= m W N I H

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

B Molecular biochemistry 2,6%

W Electrochemistry 3%
Spectroscopy 3.3%

¥ Optics 4,1%

B Polymer Science 4,6%
Engineering 5,7%

B Other topics 22,1%
Physics 27,3%

B Material Science 40,4%

® Chemistry 55%

mCIIA 23,6% (4434

Iﬁiggﬂgﬂ,'{% (3890)
MHgwA 9,8% (1842)

B OHan Kopea 7.1

IHF?{?J&H 6,8% (1283)
Mepmanua 5,7% (1079)

B OpaHyma 4,1% (770)
Taiieane 3,6% (663)

B lAcnanuA 2,8% (540)
t dfkdzsC 8. ulkOldmisdCO fkesddCOyd?2 5 &Odsl]:d

OpHMM U3 TTIaBHBIX HAMpaBJICHUI B XUMHUOTEpPANIUU CETO/IHA ABIISETCS aJpecHas (TapreTHasi) 10-
CTaBKa aHTUPAKOBBIX MPENapaToB — IUTOCTATUKOB HEMOCPEJCTBEHO K/B omyxoisMm. Ilpu sTom He
MIPOSABIISAIOTCS NMOOOYHBIE SBJICHUS, CBSI3aHHbBIE C TOKCUYHBIM JIEHCTBHUEM IIUTOCTATHKOB Ha 370pO-
BbI€ OpraHbl U TKAaHHU, TOCKOJIbKY CBOM aHTHUPAKOBBIE CBOMCTBA IMpenapar MposiBIsSET TOJBKO B OH-
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KOJIOTMYECKHUX OMyXOJsX. BypHOMYy pasBUTHIO aJpecHas TEXHOJOTHs 00s3aHa HCIOIH30BAHHUIO
MIPUHLUIIOB HAHOTEXHOJOrnu. CrenyaibHble HAaHOKOJIOUHBIE KOHCTPYKThI - HAHOTPAHCIIOPTEPHI
HaArpy»KaroTcsl LUTOCTaTUKaMH, a K IOBEPXHOCTH HAHOTPAHCIOPTEPOB MPUKPEIUIAIOTCS XUMUYE-
CKHE TPYNIHUPOBKHU - BEKTOPHI, UMEIOLIME CPOJICTBO K PELENTOPAM Ha MOBEPXHOCTH OHKOJIOIMYE-
CKOM KJIETKH.

B pesynbrarte Takoii mpemnapaT MpoXOAUT BECh OpraHu3M 0e3 ocTtaHOBKH. LluTtocTatuk crnpstaH
BHYTPU HAHOTPAHCIIOPTEPA M HAYHET NPOSBIATH CBOM CBOMCTBA, TOJBKO 3aKPENMBIIUCH HA I10-
BEPXHOCTH OHKOJIOTUYECKOMN KJIETKH U IPOHUKHYB BHYTPb B IUTOILIA3MY.

antibodies

surface charge
proteins/peptides -
nucleic acids

R1

surface functionality
(e.g., -NH,, -0CH,, -COOH)

small molecules

R2

polymers
hydrophobicity

mechanical shape

sphere \ '/ nanoshell

O '
rigidit . O @

silica

rod A © ironoxide micelles

traingle  quantum
dots
O viruses

porosity metallic dendrimers

liposomes

roughness

{dMkdesS 9. wnj kOldyudzOv flstcNp®l @iy H ddylafddz]ls doiOr dif \Rd slz2d de

Ha puc.9 cxematnyHo nokazaHa CTpyKTypa MyJbTU(YHKIIMOHATILHOM HAaHOYACTHIIbI, UCIIOJIb3Y-
€MOH B pa3HbIX 00JIACTSIX MEJUIIMHBI U B OHKOJIOTUH.
B kauecTBe HaHOTpaHCTIOPTEPA UCTIONB3YIOT Pa3IMYHbIE HAHOKOJIJIOUIHBIE cUCTeMBI (puc.10).

‘5 ?f‘, 3

% \\ 9_’ ‘\{:"
‘5 SR S SR
.’_S ) ‘e & o~ - ‘/;,:. e
)HKJ€>
Polymeric Dendrimer Polymeric Polymerosome Polymer-Drug
Nanoparticles Micelle Conjugate
YR
-
Liposome Inorganic (Iron, silica, Protein Biological Hybrid

or quantum dot core) Carriers Nanoparticles Nanoparticles

Hydrophobic Polymer @ Therapeutic Load

=———— Hydrophilic Polymer B Targeting Ligand
paggssssst Lipid

{ dfMkdsS 10. (OLdduds j odH' dPpdas lsdpOHaiy dsdejs.j s o
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A B KauecTBE€ IIUTOCTATUKOB MCIOJIb3YIOT PA3JIM4HbIE BUIbI CUHTETHUECKUX COECAVMHEHUN opra-
HUYECKOW UM HEOPraHM4eCKOW MpUPO/bl. BONBIIMHCTBO U3 HUX CHJIBHO TOKCUYHBIC BEIIECTBA M UX
TOKCUYHOCTh KOMIIEHCUPYETCS aipECHON JOCTaBKOW K OHKOJIOTMUYECKOM OIyXoJI€.

HanouacTuiisl MeTajioB akTUBHO MPOSIBIIAIOT ce0s1 B KAUECTBE LIMTOCTATUKOB U HCIOJIb3YIOTCS B
aZipecHol Tepanuu paka. MexaHU3M UX LUTOCTAaTHYECKOIO JACHCTBHS aHAJIOTUYEH TOMY, KaK OHHU
MOJIaBIISIIOT POCT U BBI3BIBAIOT TMOENb MATOI€HHBIX MHUKPOOPIaHU3MOB M BUPYCOB. COCTOUT OH B
CIIEYIOILIEM.

BexTop Ha moBepXHOCTH HAHOTPAHCIIOPTEPA BEJIET HAHOYACTHUILY, HarpyKEHHYI0 HaHOYaCTHIIa-
MU METaJVIOB K ITOBEPXHOCTU OIYXOJU U OHKOJIOTMUECKHUM KJIETKaM. 3aKpenuBLINCh Ha [TOBEPXHO-
CTH, 3T KOHCTPYKLHS MPOHUKAET B UTOIJIA3My OHKOJIOTUYECKHE KIETKH, IIe BBIITYCKAET «TPOSIH-
CKOT'O KOHS» - HIUTOCTAaTUK, KOTOPBIM pa3pyliaeT B KJIETKE annapaT peluIMKalny, Kak OHa 3TO Jella-
€T B clIy4yae KJIETOK MaTOTeHOB.

AgNPs penetration in L T s
cell membrane 3 Vang

'.“ '»’ .
000 yo / ¥
LX) 3
AgNPs AgNPs

|

Glutathione peroxidase (GSH)
decrease

'
ROS increase

Jun N-terminal kinase
actlrvation

Mitochondrial Protein denaturation |
disruption J

N\

Necrosis Lysosomal damage .

*. Enzyme disruption DNA damage

; Caspase mediated signal
", transduction leading to apoptosis

Cancerous human cell P S

{ dfkzdetsS 11.

Ha pucynke 11 mokazaH MexaHHM3M JECTPYKTUBHOTO B3aUMOJICHCTBUS HAHOYACTHUI[ cepedpa C
OHKOJIOTHYECKOH KIIECTKOH.

K nHacrosmeMy BpeMeHH HaKOIUIEH OOJNBIION JOKa3aTENbHBIN MaTepual UCCIeoBaHui Mo 3¢-
q)eKTI/IBHOCTI/I HCIIOJIBb30BAaHUS HAHOYACTUI[ MECTAJIJIOB B KA4YCCTBC aHTI/IpaKOBI)IX npenapaTOB. I/IC-
CJIEJTOBAHMSI BBIIIOJIHEHBI ¢ OOJBIIUM HAaOOpPOM Pa3HOrO BHJIa OHKOJOTHYECKUX KJIETOK Ha KHBOT-
HBIX 1 YCJIIOBCKE. BCG TCMBI, OCBeH_[éHHI)Ie B 3TOI>'I CTAaTh€ U3JI0KCHBI ICTAJIBHO B TpeTI)CM TOME. BO
BTOPOI 4acTH CTaThH OyAET U3JI0KEHA MPoOIeMa MPOSIBICHUS TOKCHYHOCTH HAHOYACTHII METAJIOB
M0 OTHOIIICHUIO K YEJIOBEKY U OKpy:Karouen cpene. [lepBoe nmeer nepBoCTeNeHHOE 3HAYCHUE IS
BbIOOpa Oe30macHOW Tepamuu MPU HCTHOIH30BAHMM HAHOYACTUI[ METAIOB B MeAHMIIMHE. BTOpoe
Ba)KHO TIPH BBIOOPE 0€30MMacCHON TEXHOJOTUH CUHTE3a HAHOYACTHUI METaJIOB.

RN iz L 5o OdzdgO™ zd s j 6O O:
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Pa3paboTka BbICOKOA(P(HEKTUBHBIX CEHCHOMIM3UPOBAHHBIX KpacH-
TeJIEM COJHEYHBIX AJIEMEHTOB C HCIOJIb30BaHNEM HAaHOYACTHIL

t ©dzOB - Ols s . , Yyjtedzr hjoO s [Of)duehT d&, J ésddzo, 1K
Inp70@mail.ru

AHH O T aKjHacfosieMy BpeMEHU pa3BUTHE COJIHEYHOM SHEPreTUKU M €€ HaydHOH COCTaB-
nsitomied — (P OTOBOJIBTAUKU JOCTHUIIA 3HAUYUTEIBHBIX BBHICOT. [IpH 3TOM MHTEHCHBHBIE pa3pabOTKU
BbICOKO?()(DEKTUBHBIX COJHEYHBIX 1eMEHTOB (CD) ¢ HU3KOM CTOMMOCTBIO IPOMBIIIJIEHHOTO MPO-
M3BOJICTBA MO-TIpexHEMY NpoaospkaroTca. OcHOBHOUM npoOiemoit st CO ABASETCS] OTHOCUTEIBHO
HU3Kasg 3(QGEKTUBHOCTh IMOIJIONICHUSI COJIHEYHOIro cBera. B naHHON paboTe mpencTaBiieH METOJ
MOBBIIEHUS YPPEKTUBHOCTH TPEOOPa30BaHMs COTHEYHON SHEPrHMU M YBEJIWYCHHUS IOTIIOMICHUS
COJTHEYHOTO cBeTa B ceHcuOunm3upoBaHHbix kpacutenem CO (CKCD/DSSC) myrem ucnonb3oBa-
nus Hanouactuil (HY/NPs) 3omota (AU) B kauecTBe JOOABKM K IPUPOIHOMY KPACUTEIIO, SIKCTParu-
pyemomy u3 siroj rosry6oi sxumosnoctu Jim (blue honeysuckle berries—BHB,Lon2 cer &@. caer
[Tomy4eHbl U UCCIIEAOBAHBI CIEKTPHI ONTUYECKOTO TOTJIOMCHUS OOpaIeHHBIX MUIICIUIAPHBIX pac-
tBopoB (OMP) (reversed micellar solutions - RMS), nanouactuir 3010ta (Au) U KpacuTens u3
CIIUPTOBBIX KCcTpakToB BHB. XapakTepucTuku COIHEYHOTO AJIEMEHTa ¢ TOUKH 3peHust d(hHeKTrB-
HOCTH (HanpspKEHUE B 3aBUCHMOCTH OT TOKA) ObUIM MPOTECTUPOBAHBI IIPH OCBEIIEHUHU OMEIIECHUS
B [TIOMEILIEHUH 1 JIFOMUHECLIEHTHO! JIaMIIE.

Kntouy e B ble: peropoBaaka (PV); PEC cencubunusnpoBaHHbIe KPaCUTEIEM COTHEUHBIE
anemeHThl (DSSC); anexkTpoHHBIN M1a3MOHHBIN pe3oHaHc (DIIP) HanouacTury Au.
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Development of highly efficient dye-sensitized solar cells
using nanoparticles

Ranabhat K., Chernysheva K. F., Dr. Revina, Ph. D. V. A. Lapshinsky, Ph. D. Patrikeev L. N.
Inp70@mail.ru

Annotation. To date, the development of solar energy and its scientific basis — photovoltaics has
reached significant heights. At the same time, intensive development of high-efficiency solar cells
(SE) with a low cost of industrial production is still ongoing. The main problem for SE is the rela-
tively low efficiency of sunlight absorption. This paper presents a method for improving the effi-
ciency of solar energy conversion and increasing the absorption of sunlight in dye-sensitized SE
(SCSE/DSSC) by using gold (Au) nanoparticles (NP/NPs) as an additive to a natural dye extracted
from blue honeysuckle berries Jim (blue honeysuckle berries — BHB, Lonicera caeruléa). Optical
absorption spectra of reversed micellar solutions (RMS), gold nanoparticles (Au), and dye from
BHB alcohol extracts were obtained and studied. The performance of the solar cell in terms of effi-
ciency (voltage versus current) was tested with indoor lighting and a fluorescent lamp.

Keywords: photovoltaics (PV); PEC dye-sensitized solar cells (DSSC); electron plasmon reso-
nance (EPR) of Au nanoparticles.
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1. BBepgpeHwne

HanotexHOMOTMU — 3TO OJHU M3 caMbIX MHorooOemaromux texHonoruii XXI Beka. Ceromus
HaCTyNWJIO BpeMs TaKUX TeXHOJoruid. Ho, OMIHOBpEMEHHO, CErOIHsI HET HUYETO Ba)KHEE SHEPIHUH,
IIOCKOJIBKY HEJOCTATOK SHEPIUU O3HA4yaeT CYLIECTBEHHOE MPENATCTBUE VISl yIOBIETBOPEHUS OC-
HOBHBIX MOTPEOHOCTEH COBPEMEHHOW HUBMIM3AIMH, TO €CTh HEJIOCTATOYHOE KOJIMYECTBO MUIIH,
TEIIOTO XUJIbsl U TPYIHOCTH NoAkItoueHus k Uurepuery. B Tom 4ucie HerocTaTouHOE MPOU3BO/I-
CTBO U MOTpeOJICHHE MPOYKTOB HaHOTEeXHOJIOTHH [4]. PacTymas 03a004eHHOCTh MOCIICTHUX J1eCsI-
TWIETUM 1O NOBOAY W3MEHEHMS KJIMMAaTa, MOCIEIACTBHM 3arpsi3HEHUS OKPYKAIOWIEH Cpenbl i
3JI0pPOBbS, DHEPreTUYECKON 0€30IaCHOCTH M JJOCTYIA K SHEPTUH, a TaK)Ke HeCTaOWIIbHbIC LIEHbI Ha
He(Th, IPUBETU K HEOOXOJMMOCTH TIPOU3BOJICTBA U WCIIOJIb30BAHUS aTbTEPHATUBHBIX UCTOYHHKHU
sHepruu. B yacTHOCTH, BO30OHOBISIEMBIX U HU3KOYTJIIEPOAHBIX TeXHONOrHi. [Ipu sToM conmneunas
SHEPTHUS SIBJISETCS JIYUIIeH allbTepHATUBOM CYIIECTBYIOIIMM HCTOYHUKAM UCKOIAaeMOTO TOTLIMBA.

Conneunble (HOTO’TEMEHTHI M OaTaper KOMIIAKTHBI, UMEIOT MOIYJIbHYIO KOHCTPYKIuI0. WX
MOHO MCIOJIb30BaTh MPAKTUYECKH TJI€ YTOJHO, B OTJIMYME OT MHOTUX JAPYTHX TEXHOJIOTHUN MPOU3-
BOJICTBA 3JICKTPOIHEPTHH. B oTianune 0T 0OBIYHBIX 3NIEKTPOCTAHIIUHN, UCTIONB3YIOIIUX yroib, HEPTh
Y T'a3 WIK aTOMHYIO SHEPTHUIO COJIHEYHAs SHEPreTUKa He TpeOyeT 3aTpaT Ha TOIUIMBO U UMEET OTHO-
CUTENIbHO HU3KHE 3aTpaThl Ha SKCIUIyaTallli0 U TeXHU4YecKoe obciayxuBanue. CoTHEUHbIE dJIEMEH-
Thl MOTYT MPOU3BOAUTH SHEPrUI0 OECKOHEYHO J0Jro (10 TeX MOp, MOKAa CBETUT COJHIE). A BEIb
ConHue «roput» y»e HEeCKOJbKO MUJUIHapaoB JeT. [locTositHHas moTeps Macchl, BbI3BaHHAs sAEp-
HBbIM CHHTE30M, 03HAYaeT, YTO COJIHILIE MEeAJIEHHO ucye3aer. Ho HaM He 0 ueM 0ecloKOUThCS — IO
nanHbiM HACA, y ConHia octanocs euie 6,5 MUIIHapa0B JIET TEPMOSACPHBIX IPOLIECCOB, MPEXKIE
yeM oHO moTyxHeT. CoJHeYHast SHEpPTUs - ATO HambOoyiee yucTas W Oe30MacHass MHBECTUIUS IS
Bareil cembu u Ou3Heca. ColHeYHasi SHEPreTHKa MO3BOJISET HACIAXKAAThCS YHEPreTHIECKON He3a-
BHCHMOCTBIO U YMEHBIIIEHHEM BBIOPOCOB B atMochepy yriekucioro raza (CO2) U cTOUMOCTH Ba-
mero xwimnia. dorosonsranka (PV) — 310 peasbHO BO30OHOBISEMBI U HYKOJIOTHUYECKH YHCTHINA
METO/] TIPOU3BOACTBA dHEpruu. CerojHsi COMHEYHAas SHEPreTHKa SBJSETCS OJHON M3 OCHOBHBIX
HHEPreTHUECKUX TEXHOJIOTHI, caMoil ObICTpopacTyIieli, Harboee 3penoi U SKOHOMHYECKHA KOHKY-
PEHTOCTIOCOOHOM TEXHOJOTHENH BO30OHOBIEMBIX MCTOYHHKOB dHepruu B mupe [1]. OOmas ycra-
HOBJICHHAs MOITHOCTh COJIHEYHBIX (DOTOIIEKTPUYECKUX YCTAHOBOK AocTuria K kKoHiy 2019 rona
586 I'Bt BO BceM mupe, JOMHUHHUPYS HaJ COBOKYMHBIMH BO30OHOBIISIEMBIMH M SHEPIETHUYECKUMU
MOIIHOCTSIMH, J100aBIiss BABOE OOJbIIIE MOIIHOCTH, YeM BETEp, U OOIbIIE, YeM BCE MCKOMaeMble
BHU/IbI TOILUTNBA U sI/ICpHAs SHEPTHsi, BMeCTe B3sThIe [ 1-2].

Hanonayka ¥ HAaHOTEXHOJIOTMH TPEACTABISIOT COOOM pacCHIMPSIONIYIOCS 00IacTh UCCle0Ba-
HUM, KOTOpasi BKIFOYAET CTPYKTYPHI, YCTPONUCTBA U CUCTEMBI C HOBBIMH CBOMCTBAMH U (PYHKITUSIMHU
Onmarojaps pacnoyioKeHHI0 uX atomMoB B MacmTabe 1-100 M [7]. B HacTosiee BpeMs IpOpPHIBLI B
00J1aCTH HAaHOHAYKH MPAKTHYECKU BO BCEX 00JIACTSIX HAYKW U TEXHHWKH M, B YaCTHOCTH, B COJTHEY-
HOM DHEpPreTHKe, a TaKKe HAHOTEXHOJIOTMH TMOBBIMAIT 3()PEKTUBHOCTh COTHEUHBIX SJIEMEHTOB
(CO) m obOneryaroT Hamry >Ku3Hb. Metammyeckue n OmmeTtauinueckue HaHodactursl (MHY u
BMHUY) u3-3a ux cnenuduueckux U yHUKAIbHBIX CBOWCTB, HEOCTYIHBIX JJII H30JUPOBAHHBIX MO-
JIEKYJl WIM MacCCUBHBIX METAJIJIOB, MPEJICTABISIOT MHTEpEC Kak Ui MCCIIEeIOBaHUM 00Iero xapak-
Tepa, Tak M Ui MpuMeHeHus B ¢poroBoibTauke. B mocnennee Bpemst npumenearne MHY u BMHY
CUMTACTCS] HOBBIM TOJIXO/IOM K YBEIMYECHHIO ONTHYECKOTO IMOTJIOMIEHHUS, MOBBIICHUIO (P PeKTuB-
HOCTH ¥ TCHEpalluy HOCUTEJICH U yBeIn4YeHUIo cBeTocuibl B CO [3-5].

CtpemMuTenbHOE TEXHOJIOTUYECKOE pa3BUTHE 3a nocienanue 20 JeT B COYETaHUHU C PE3KUM CHU-
KEHHEM CTOMMOCTH TEXHOJOTHA (OTOBOJBTAUKUA OTKPBUIM IYTh IS WX KPYIMHOMACIITAOHOTO
BHeapeHus. Cero/Hs Ha pbIHKE CYLIECTBYET HIMPOKUN CHEKTP TEXHOJOTHH (OTOINEKTPHUUECKUX
CD, UCTIONB3YIONUX Pa3TUYHBIE THUIIHI MATEPUAJIOB, U elle OOJbIIee MX KOJTMIECTBO OyAeT JOCTYII-
HO B Oyaymem. Texnonoruu CD 0OBIYHO MOAPA3IEIAIOTCS Ha TPU MOKOJEHHUS B 3aBUCUMOCTH OT
MCIOJIb3YEMOT0 OCHOBHOT'O MaTepuaja M YpOBHS KOMMepueckoi 3penoctu. CeHCHOMIN3UPOBaH-
Hble KpacuTessiMu coitHedHbie 3eMeHThl (CKCD unmn DSSC) — otHOCAT K CD TpeThero moKOJICHHUS.

58



Bnepseie 0 CKCD, coxepikaiem 351eKTpo Ha ocHoBe okcuzaa 1uHKa (ZnO), ceHCHOMITM3MPOBaH-
HOTO XJ0opoduiuioM, 06110 coobieHo B 1972 roxy. CKCD, uzobperennsiii npopeccopom M. I'pet-
neneMm B 1991 rony [8], aBnsieTcs Hanbosee nepcreKTUBHBIM HEOPOTHM CIIOcOO0M cOopa comHed-
HOTO cBeTa Oyarofaps CBOEH MPOCTOM CTPYKType, MPO3pauHOCTH, THOKOCTH, HU3KOU ceOecTOMMO-
CTH MPOU3BOJICTBA M LIIMPOKOMY CHEKTPY NMpUMEHEHUs. HecMOoTps Ha 3TH NpeuMyliecTBa, HU3Kas
a¢dexruBHOCTh DSSC MO cpaBHEHHIO ¢ KPEMHUEBBIMH SIMEHKAMU OTpaHUYUIIA UX KOMMEPUYECKOE
BHenpenue [4-5].
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Cxemarnueckoe n300pakeHHEe KOMIIOHEHTOB M OCHOBHOTO mpuHIuna padotel CKCD mokazano
Ha puc 1. CKCD cocTosT Bcero u3 MATH KOMIIOHEHTOB: MOAJIOKKH U3 MPO3PAYHOTO MPOBOJSIIETO
okcuaa (TCO), HaHOCTPYKTYPHPOBAHHOTO MOJIYIPOBOJIHHUKA N-THIA (TIOTJIOTUTEIST BUIUMOTO CBE-
Ta), KPacUTEJsl, AIEKTPOIUTA U TPOTUBOAIEKTpoa (karoga). CKCD npusnek 601bi10oe BHUMAHHE C
MOMeHTa cBoero oTkpbiTus. UccnenoBanus u pa3padorku B CKCD B 0OCHOBHOM OBUIM COCPENOTO-
YeHbI Ha MOBBIMIEHUU YPPEKTUBHOCTH MPEOOPA30BAHUS COJIHEYHON PHEPTHH B DJIEKTPUUYECKYIO 32
cuer moaupukanuu koMrnoHeHToB CKCD, Takux Kak KaToja, TUOKCHUJ TUTaHa, (OTOCEHCUONITU3U-
PYIOIIUN KpacUTeNb, OKHCIUTEIEHO-BOCCTAHOBUTENBHBIN 3JIEKTPOIUT U TOKOMPOBOISIINE CTEKIIA
[3,5,9-10].

MaTepuanse MU MN3TOTOBNemMBBEOgApPaszIuyusBelREEBDAMNMX X
[ Olsj e Odzr

PacTBOp #0111/ TPUHOINIAHOTO AIIEKTPOIINTA, TIACTA U3 IUOKCHIA TUTAHA, CTEKIISTHHBIC YJIEKTPO-
ae1 FTO (2x2,5x0,3 cM) 1 HabOp COTHEYHBIX HJIEMEHTOB, CEHCHOMIN3UPOBAHHBIX KpacuTeleM, Obl-
nu npuodperensl y Arbor Scientific (Aun-Ap6op, Muunrasn, CIIA). BoropactBoprMas cojib HUT-
para cepebpa (AgNO3) u 4-Boanoii cossinoit kuciaotel (HAUCI, ¢ 4H,0) ot AO «PEAXUM» (Poc-
cust); ouc (2-armarexcun) cynbpocykimaar Hatpus (CoHz;O7SNa) (AOT) or Acros Organics;
kBepretud (CisHi007 ¢ 2H,0) ot Merck (Poccust); n3zookran komnanuu «KommoHeHT-PeareHT»
(Poccus).
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RLGBIstse dzj dad j

JU1st I3rOTOBJICHUSI YCTPOMCTBA OBUIN UCTIONIB30BaHbI ClieAytomue 3Tamnsl n3rorosieHust CKCO:

- Ouuctka FTO nmoamoxku

- OnpeneneHue TpOBOIAIIEH CTOPOHBI

- [logroroska smektpoaa TiO-

- [IpuroToBiieHrEe HATYPAIBHOTO KPACUTEIIS.

- Cencubunm3zanus mwieHku TiO;, kpacuTeneM.

- [IoaroroBka npoOTUBOIIEKTPOIA.

- Kondwurypanus ycrpoiictBa

- 3an0JHEHUE 3IEKTPOIUTOM

- TectupoBanue conneunoit 6arapenldentifying the Conductive Side

MBI IOATOTOBMIIM CEHCUOMITN3UPOBAHHBIE KPACUTEIIEM COJTHEYHBIC 3JIEMEHTHI B COOTBETCTBUH C
PYKOBOJICTBOM, MpenaocTaBieHHbIM Solaronix, mBeinapckoir komnanueir DYE SOLAR CELLS
FOR REAL David Martineau REV. 03.04.12.

2. 3. CMHTeEe3 HaHOYacTMWMLy

Jia cunresa MHY ucnonb3oBanu BoJOpacTBOpUMYIO coiib HUTpaTa cepedpa (AgNO3) u 4-
BoaHyto coisiHyto kucioty (HAuCly ¢ 4H,0) npousBoacrea AO «PEAXHM» (Poccus); 6uc (2-
sTIirekcnin) cyiabpocyknuaar Hatpus (CoHs7O;SNa) (AOT) ot Acros Organics; KBEpIETHH
(C15H1007 * 2H,0) ot Merck (Poccus); uzookran kommanuu «Kommonent-Pearent» (Poccus). Bo-
12, KOTOPYIO MCIOJIB30BAIH TOCIIE OYUCTKH C WCIOJIH30BAHUEM JIAOOPATOPHON CHUCTEMBI OUHCTKHU
«Sartorius Stedim arium 61 1», umena ssekTponpoBoIHOCTH 18,6 MKCM / cM.

O6parno-munieusipabiid pactBop (OMP) HOHOB MeTaITIOB TOTOBUIIN PaIMAIIMOHHO-XUMUYECKUM
(RadChem) meTomoM BoccTaHOBIIEHHsT HOHOB 3010Ta: B 0,15 M pactBop AOT B M300KTaHe BBOJIH-
1 HeoOxoauMoe KosmdecTBO BoiHOTO pacTBopa 0,048 M HAuCl,. Coneprxanue BBEACHHOM COJHM B
RMS B Buze Bognoro pactsopa HAuCls BappupoBasioch B 3aBUCUMOCTH OT BHIOPAaHHOTO 3HAUEHUS
crenenu ruaparanuu, ® = [H20] / [AOT]. Tlocne BBemeHUs: pacTBOpa COJIU KUCIOPOJ YIAAJSUIH
HACBIIIEHUEM TelHs, CTEKISIHHbIE aMITyJibl ¢ 00pa3liaMi T'epMETU3UPOBAIM U O0JIydallu 3JIEKTPO-
Hamu Ha yckopurene YDJIB-10-10-T-1 (momHOCTs 10381 3 KI'p / ¢). [lornomiennyo 103y Bapbu-
poBanu ot 5 1o 25 kI'p [11].

RMMdzj Hso Odzdj d dLBjtejddj ROLOSI] d

HanpspkeHne xonocToro xoaa U TOK KOpoTkoro 3aMbikaHuss CKCD u3Mepsuinch BOIBTMETPOM.
Bce nzmepenus npoBoaminch B cranfapTHbeix ycioBusx (T = 298 K, P = 1 arm). B xauectBe uc-
TOYHUKOB OCBELICHUS HMCIIOIB30BAINCH CJEIYIOINEe UCTOUHUKU: a) BHYTPEHHEE OCBEIleHHE U 0)
JIFOMUHECLICHTHAsI JIaMITa MOIHOCTB0 100 MBT / cm? M IMUTHPYIOIIAsi COTHEUHBIN cBeT AM 1.5.

Crnextpsl ontuyeckoro nornoueHus (OIl) uzmepsiin B nuanazone ot 190 no 900 um npu uc-
nonp3oBaand Ha UV-VIS cniektpodoromerpa Hitachi U-3310: mimHa onTHYECKOTO MyTH KBapIie-
BBIX KIOBeT coctaBisuia 1 — 10 mm. PactBopamu mist cpaBHenust Oblmn pactBoputenu: 40% sTaHon
i 0,15 M AOT / uzookran. Xpanenue u uzmepenue criekrpos OI1 OMP nonyuennsix HY 3050Ta
IPOUCXO0IUIIO NpH Temneparype 18-21 ° C.

PesynbtTaTb U 06CYyXageHMNe
3. 1.aodbmdd3 j M jSIster ftscdztsh j dedw

B nannoii pabore mpu ucnonb3zoBanud OMP npu konnentpaunu AOT B HM300KTaHe, paBHOM
0,15 M, ocHOBaHO Ha pe3yibTaTax OMNpPENEICHHUS ONTHUMAIBHBIX YCIOBHM oOpasoBanus HY m mx
crabunpHocTH [12]. Ha puc. 2 moka3zaHO M3MEHEHHE CIEKTPOB ONTUYECKOro mornomenus OMP
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HYAU (o = 5,0) mocinie o0iryueHust B TeueHue 14 qHel; KOHIIEHTPAIUS HOHOB IpU ® = 5,0 B BOJHOM
OacceitHe myJie 0OpaTHBIX MUIIEIUT [Au3+] wp. = 0,048 M, a xoHueHTpanus HOHOB 3010Ta B OMP
[Au**] cocrasmsier 0,65 MM.
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IIpu nepBoM M3MepeHHH 00JIy4aeMoro pacTBOpa B BUIMMOM 00JAacTH CHEKTpa pPerucTpupoBa-
Jach MOJI0ca KOTOPhIi uMeeT, XxapaktepHas 11t HU Au tipu Amax = 530 am. HY Au (Amax ~ 530-550
HM) MOJy4eHbl IpyruMu Metogamu [14]. Baxuno oOpatuTh BHUMaHHME Ha MPOSBICHHUE B CIEKTpE
ontuyeckoro noriouieHuss OMP HU Au y3koii HHTEHCUBHOW MoJ0ckl nornouienust B Y® obiactu
CIEKTpa MPHU Amax ~ 210 HM M OTUETIIMBO MPOSBIAIOLIEHCS IPU Amax ~ 260 HM (4TO cBsA3aHO ¢ (op-

MupoBanueM Oosee meakux RMS HY Au pazmepom 2—6 um [13].

3.1.1. JLOdWdisHj2MmMIsadJ
Jlia nu3yuyenus peakuuii Bzaumosenictsuss H4 Au ¢ monekynamu nurmenta BHB Obu1 ncnonb3o-
BaH METOJ| CIEKTPO(POTOMETPUUECKOTO aHaIN3a W3MEHEHHH CIIEKTPOB ONTHYECKOTO IMOTJIOUICHHUS
HY AU nocne ux KOHTakTa ¢ MOJEKyJaMd MUTMEHTOB U3 CIUPTOBBIX skcTpakToB BHB. Ha puc.3
MOKa3aHbl CIIEKTPhI ONITHYECKOro morioiieHus 3kcrpakta BHB 1 OMP HU Au RadChem (o = 5,0)
C UHTEHCHUBHBIMHU TMOJIOCAMH OTITUYECKOTO MOTJIOMICHUS TIPH Amaxi ~ 285 HM U Amaxz ~ 330 HM U 1111-
POKOI MOJIOCOM MpH Az ~ 525 HM, MOJI0KEHUE KOTOPOIl COBIAAAET C XapaKTepHOU MOJIOCOM MOTJIo-
mennss H4 Au B OMP nipu Amax ~ 530um ([HAUCI,] ucxoanoro Boganoro pactsopa = 0,048 M).

Nzmenenus B cnektpe HY Au RadChem B OMP (® = 5,0) mocne BBeneHust skctpakra BHB B
pa3IMYHON TPOMOPIMH TIpeacTaBieHsl Ha pucynke 4. B OMP HY Au (o6wem 1,5 mit) mobasisieTcs
HeOoublIas yacTh dkcTpakta BHB, naunnas ¢ 25 mxn. Ha BctaBke Ooiee moipoOHO MoKa3aHbl U3-
MEHEHHsI UHTeHCUBHOCTH Tiosiockl noryomenuss HU Au B o6nactu nornomenus (450—650 M), co-
OTBETCTBYIOIINE PAa3HBIM KOJMUYECTBAM BBEJCHHOT0 3KcTpakTa BHB.

Cnenyer oOpaTHTh BHHMaHUE Ha Pa3IMYHbIA XapaKTep U3MEHEHMs IMOJIOC MOTJIOUICHHS IMpH
Amaxi ~ 285 HM, Amax2 ~ 330 HM u A3 ~ 525 uam. Ecnu npu yBenM4eHUH KOIWYEeCTBa HKCTpaKTa (10
200 mxon) mooca noronieHanst HY AU ipu Ayax ~ 530 HM B RMS yBenmmauBaeTcst, MoJIOCH Amax1 U
Amax2 COBIAJIAlOT CO CIIEKTPOM ONTHYECKOTO MOTJIOLUIeHNUs UCXOAHOTo 3KkcTpakTa BHB. Ilocie BBe-
nenuss HY Au monoca ¢ Amax ~ 525 HM cnBuraercst 6aToXxpomHoO (T.€. B JNIMHHOBOJIHOBYIO 00JIacTh
CHEKTpPa) 10 3HAYCHUS Amax ~ 530 HM. [Ipu naneueiimem nodasnenuu 250 mxi, 300 Mk Jijm UHTEH-
CUBHOCTbD TTOJIOCHI (Amax ~ 530 HM) pe3Ko maaer.
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[To omenke pocTta MHTEHCUBHOCTH TOJIOCHI ONTHYECKOro crnektpa mnoriouieHus HY Au mocne
BBEJICHUSI BOJHO-CIIUPTOBOTO PACTBOpA Jim, yBENWYEHHE COCTaBMWIO 4,2 pa3a MpU Amaxi ~ 285 HM,
21,4 paza pu Amaxz ~ 330 u 9,0 paza ipu A3 ~ 525 HM.

3.1.2. 1L0Od®sHj BHbsImjonedcekicstdp | ¥ L sdslso

Ha puc. 5 moka3aHbl ©3MEHEHHS B CIIEKTPaX ONTHYECKOrO MOTJIOIICHHs 00pa3iia sKcTpakra Jim
(2,5 mn) (2); UCXOOHBIN CIIEKTP Amax ~ 530 HM OMP HY Au (1); ciekTp ONTHYECKOTO MOTJIOMIECHHUS
nociie no6asieHus paznuyabix koauaects OMP HY Au ot 100 Mk go 500 Mxi1 B coOTHOIIEHUH 1:
1 ¢ Jim BHB (3) u teopernueckwuii cnektp (4). [lpu nodasnennn pazaudnbix koimyects8 RMS HY
Au ot 100 mxi 1o 500 mxn B cootHomenuu 1:1 ¢ BHB HaOmionaercs iBHOE yMEHBIIIEHHE I10JIOC
nornomeHuss BHB npu Amaxa ~ 285 HM u 1pH Amaxe ~ 330 HM. CriegyeT oOpaTUTh BHUMaHue Ha 00-
Jiee CIOXKHYIO 3aBUCUMOCTh oT kommdectBa RMS HY Au, BBoauMbIX B pacTBOp skcTpakra BHB,
KOTOpast HaOMrolaeTcs MO MU3MEHEHUI0 MHTEHCHBHOCTH IMOJIOCHI HoruomeHus B obaactu 500-600
HM, KOTOpasi MPEeJICTaBIIsIeT COOON CYMEPIIO3UIUIO MOI0CH! nornomieHus nurmenros HY Au u BHB.
B yBennueHHOM MaciiTale 3Ta yacTh CHEKTpa MOKa3aHa Ha BCTaBKeE.
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W3 pucynka 5 BunHo, uto BBenenne HY Au B skctpakt BHB npuBoauT k cHuXeHHIO MHTEHCHB-
HOCTH TI0JIOC C Amax1 ~ 285 HM U Amax2 ~ 330 HM, HO maxke Ju1s cnekTpa obpasma BHB: HY Au = 1:1,
WHTEHCUBHOCTh OCTAETCS BBIIIIE TEOPETUYECKOTO CIIEKTPA.

bonee 3HaunTenbHbIe M3MEHEHUS (BCTaBKa) MOKHO OTMETHUTH s mojoc 450-500 uHmM B BuaM-
Moi obnactu criekTpa. C yBenmudeHHeM KojimdecTBa BBoAMMBIX HUY 30710Ta M3MEHEHNE MHTCHCHB-
HOCTHU W THUIA CIEKTpa SBJseTcs CI0XKHBIM. HalOnronaercss yBenuueHHe WHTEHCHUBHOCTU MOJIOCHI
nocinie Beenenus 100 mxn HY Au, onnako mocne mo6asnenus 200 mxi pactBopa HY Au wHabnrona-
€TCsl HEKOTOpoe CHUXeHHe, 3ateM mnocie 500 MK npoucxoauT Oosiee 3HAYUTEIbHOE YMEHbIICHUE
CIIEKTpa ONTUYEeCKOro moromenus. Ho camoe rmaBHOE, 4TO MPOUCXOAMT MOCIE TOMOIHUTEIBHOTO
nobasnenust pactBopa HU Au k pactBopy BHB (c 00beMHBIM cooTHOMmIEHHEeM moJiei 1:1), nHTeH-
CUBHOCTD TOJIOCHI, 00Jiee Y3KOM C SIBHBIM CMEIIEHUEM Amax 10 ~ 540 HM 3HAUUTEIBHO BO3PACTACT,
YTO CBUJETENLCTBYET 00 ycmiennn natencuBHoctn OIT HY Au, uto Gonee, uem B 10 pa3 npeBbl-
[1aeT MHTEHCUBHOCTh ONITUYECKOTO MOTJIONIEeHUs ucxoaroro cnekrpa RMS HY 3oioTa.

BeposiTHo, Takoe yBenndeHHe HHTEHCUBHOCTH MOTJIOMICHHUS MOXKET OBITh CBA3aHO C YBEIMYEHH-
€M DJICKTPOHHOTO IJIa3MOHHOTO pe3oHaHca HY Au 3a cuer 3JeKTpOHOB HEPTeTUYCCKU HACHIIICH-
HBIX MOJICKYJI TPUPOJHBIX MUTMEHTOB C OJM3KUMHU AJIEKTPOHHBIMU YHEPTeTUYECKUMHU YPOBHSIMH.

B32RL®Bjtej dzgdVv WislsslstsC O d dzOf tow y j ded W

beimu nzrorosnenst DSSC ¢ u 6e3 RMS HY 30mo0Tta B kauecTBe 100aBKH K KPACHTEIIO WJIH TTUT-
MEHTY, 3KCTparupoBaHHoMy u3 BHB. JlaHHbIe 10 TOKY M HalpsDKEHUIO KaXJA0I0 COJIHEYHOTro 3Jje-
MEHTa ObUIM MpOBEpeHbl 5 pa3. M3MepeHus MpoBOJMWINCH IPU BHYTPEHHEM OCBELICHUU U JFOMH-
HECIIEHTHOH Jamrie B cranaapTHbix yeiaoBusx (T = 298K u P=1 atm). HanpsikeHne u TOK KaXJ0ro
o0pasiua ObUTH yCpeTHEHbI PU TECTUPOBAHUHU MOJ] KK/bIM HCTOUHHUKOM CBETa B TE€UEHUE 3 MUHYT.
O PexkTUBHOCTD BCEX CONHEYHBIX AJIEMEHTOB M3MEpsiach MO NMpuBeAeHHOW HMxke (opmyne. UH-
TEHCHUBHBIH MOTOK n3nydeHus (E) manaromiero cBeta oT JIOMUHECLIEHTHOH JIaMIIbl ObIT pacCUUTaH C
camoro Hadana u cocrasmn 21 Br / m?. Tlnomans TOKOIIPOBOJIAILEIO IPEIMETHOIO CTEKJIA, TOKPHI-
toro TiO,, cocraBmusier mpumepHo 1 cm X 2 cm = 2 oM, Te. pasHa 0,0002 M?. MakciManbHas Bbi-
X0JHasi MOITHOCTh (Pmax) OT MCTOYHMKA MUTaHUSI OYAET U3MEPAThCA B BaTTax (IIPOU3BEAECHUE IO-
JIaBa€MOT'0 HANPSYKEHUS U CUJIBI TOKA).

- :O~’T’ = P~ 0 A o~ vt v oon o~ v w0 TR v v v o ) N A

Pesynberarel n3mepenus HanpspkeHusi, Toka u d3gdexruBaoctn CKCO ¢ u 6e3 RMS HY Au B ka-
yecTBe 100aBKH K KPAaCUTEII0, U3BJICUEHHOMY U3 )KUMOJIOCTH, NIPUBEICHBI B TaduIe 1.

Hawnnyumme nomyuyenHsle 3HaueHus 3gpdpextuBHoctu coctaBuiu 5,83% u 8,6% mis CKCO 6e3
RMS HY Au B xadectBe 100aBKku K kpacutemo, 1 ¢ RMS HY Au B kadecTBe 100aBKH K KpacuTe-
JIF0, COOTBETCTBEHHO, ITOJI JJIOMHHECIIEHTHOW JIaMIioi. M3 3Toro pe3ynbTara MOKHO YBHIIETh, UTO
ucnonb3oBanue RMS HY Au B kadecTBe N00aBKM K KpacUTEINI0, SKCTparupoBaHHomy u3 BHB,
yBenmuuBaeT 3¢ dexruBrocts (PEC) Ha 47,48% 1o cpaBHennto ¢ CKCD 6e3 RMS HY 3ormora.

sOBd&dNBIsB: dzj Slsted uj MSdj 1 OtcORBSEe ' RESPANRS s 50 dzj dzdz' 7
p SOyjMmkej HSBOOSd € CHOMHBds, {CMsOcdite

CuHunue 4aropgb X CuMHmEe OAbl XMMOMOC
(BHBS) pob6aska RMS Au
3 eKTMUNB iG] €EKTWUB
U | 1y | 2PPeX VUREEIORRESSES
KowmHaTHBI 0,1490| 0,0002 0,75 0,2190 0,0002 1,15
®nioopecud 3950 0,0006 5,83 0,4300 | 0,0084 8,60
navna
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Tabnuma 1 nemoncTpupyet gororok u Hanpstkerue st DSSC 6e3 AUNP co cpenHekBaapaTHd-
HBIM 3HaUY€HHUEM, MOCKOJIbKY J0oOaBKa K KpacuTento, u3pieueHHomy u3 BHB, mensbiie, yem ¢oro-
ToK 1 Hanpspkeane ¢ RMS HY Au B kauecTBe 100aBKHM K KpacuTtento, u3BiedeHHoMYy u3 BHB mox
JIFOMUHECIIEHTHOM JlaMIioii. YBenudenue pororoka B DSSC MokeT OBITh CBA3aHO C TPEMsI OCHOB-
HbIMH (AKTOpaMH, TAKUMU KaK YCHJICHHE TIOTJIONICHUS Kpacurtens, d((EeKTUBHOE YIaBIUBaHUE
cBera u Oosee ObICTpBIN mepeHoc 3apsna [15]. Kak ynomunanock panee B pazaenax 3.1.1 u 3.1.2,
nobasineane RMS HY Au x murmenram BHB yBennmunBaeT MHTEHCHBHOCTH TMOTJIONICHHS H3-32
yBenunuenust OIIP OMP HY 3o0m0Ta.

HanpsikeHrne MOXHO OMmHcaTh Kak Pa3sHUILy MEKIY KBa3UypoBHEM (hepMHU CBOOOTHBIX JIEKTPO-
HOB TiO; W ypOBHEM OKHCJIHMTEILHO-BOCCTAHOBUTEIBHOTO MOTEHIMAMA 3JiekTposurta. Crenoa-
TENILHO, HANIPSDKCHUE MOXKET OBITh M3MEHEHO: a) U3MEHEHHEM Kpasi 30HbI B T10,, 0) peryaupoBKoii
MOTEHIIMaja OKUCIUTEIbHO-BOCCTAHOBUTEIBHON Maphl M B) U3MEHEHHEM CKOPOCTH PEKOMOMHALIUN
MHXEKTUPOBAaHHBIX IEKTPOHOB [16-18]. Xopomo u3BecTHO, YTO 30J0TO UMEET 0oJiee BBICOKMM
ypoBeHb pepmiu, uem TiO,, u ctpykrypa HU Au @ TiO, MOXKeT CIyKUTh TUIA3MOHHO MOIU(DHIIN-
poBaHHBIM (oToanomoM. CBs3b MaTepHaoB IIa3MOHHOTO (ortoanoga (Au u TiOz) TpUBOAUT K
CIBUTY BBepX obecredeHHoro kBasnypoBHs ®@epmu TiO, B cTOpoHy 00Jice OTPHUIATEIBLHBIX TOTEH-
uanoB. Takum oOpa3om, Kak omucaHo B Ta0m. 1, yBenmueHue HanpspkeHus B npucyrctsuun OMP
HY 3010Ta AU MO3KeT OBITh CBSI3aHO CO CMEIlleHnEeM KBa3nypoBHs Depmu BBEPX.

3aKknwyeHUe

B nannoii padore metogom UV _VIS cniekrpodoTomMeTpun onpeaesieHpl ONTHYECKUE XapaKTepH-
ctuku OMP HYAU, cuHTe3upoBaHHBIX paguallMOHHO-XMMHYECKUM MeTonoM. Ha ocHoBe aHanmm3za
M3MEHEHUH CIeKTpoB onTHudeckoro noriomeHuss OMP HY Au nmocne KOHTakTa coO CIUPTOBBIM JKC-
tpaktom BHB (Lonicerac a e r) wuu ®mpeneneno B3aumoseiicteue HY 30mo0Ta ¢ mpupoaHbiMu
nurMeHTamMu. MHTeHCcuBHOCTH onTrudeckoro nornomeHuss OMP HY 3o0m0t1a (Ayax~540 HM) ¢ Kpacu-
tenem BHB nocrosepno B 10 pa3 6omnbire, yem naTeHCHBHOCTH OIl ricxoanoro crektpa OMP HY
30510Ta 6€3 KpacuTess.

CootBercTBeHHO, ObuUIM H3roToBiIEHbl 00pa3ipl CKCO ¢ RMS HY 3050Ta 1 3KCTpakTOM NHT-
MeHTa, u3BineueHHoM u3 BHB (B xauectBe no6aBku), u skcTpakTom nurmenta 6e3 HU Au. ®oro-
AIIEKTPUUECKUE XaPAKTEPUCTUKN MOIU(DUIIMPOBAHHBIX 00pa3I0B OBLIM MCCIETOBAHBI B PA3TUIHBIX
yCcIoBUSIX ocBelleHus. OmnpeneneHbl ux pe3ynbTarsl mo 3pdexTuBHOCTH B 8,6%, KOTOpBIE OBLTH
noJydeHsl B obpasiax ¢ HY 3o10Ta m nurmenTom usiedeHHomy u3 BHB (Loni cer a). caer
Pesynbrater uccnegoranus takux CKCO, cogepxamux HY Au u nmpupoiHbie MUTMEHTHI, TOKa3aIu
yBenuueHue 3¢ pexktuBHocTH Ha 47.48% mo cpaBHeHuto ¢ CKCD 6e3 RMS HY 3o0mota, uto noa-
TBEPKJIa€T BHICOKHE BO3MOKHOCTHU HCIIOJIb30BAHUS TIPUPOTHBIX MUTMEHTOB U3 PACTUTEIHLHOTO ChI-
PBs1 IUTSI TOBBITIICHUS 3PPEKTHBHOCTH COTHEUHBIX AJIEMEHTOB.

1l &zZOG tsH OtcdzsMmis d

tAAR ( f tots1pO300696H ¢} jtedsH ddHESydd shdase des? 4
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VK 165.12

Hoorenes — cOBpeMEHHOE TOHSATHUE U
MIEPCIICKTUBBI U3YUCHUS
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ftesW j Mmtste COWJjHtr cdedjd d + ¢
aeremin@yandex.ru

AHH O T aQuuifciue HHTEIIEKTYaJIbHOM CHCTEMBbI, 3aKOHOMEPHOCTEH MOSIBICHUS U pPa3BepT-
KW, OTJIMYUTCIIbHBIX YCPT, KOHCTAHT U JIUMHUTOB €€ CTPYKTYPEBI U (bYHKIII/H/I — BAXXHO JIs1: IIO3HAHUSA
YeJIOBEKOM CaMOro ce0si M ONTHUMH3AIMHN JTUYHOTO MHTEJIEKTa; CO3/aHus UCKyccTBEHHOro (Al);
IMOHUMAaHHWA JIIOJAbMH — OTKYyAd, KTO OHM H IIPOrHo3a Kyda HUAYT IIPU 3BOJIOIHU IOITYJIAIHU
H.sapiens u pa3zButus pazymHoii nuBunuzanuu. O TpuequHCTBE (eHOMEHA POXKACHUS U PA3BEPTKU:
MO3ra, Kak MOMYJISIIAA HEHPOHOB B XOje OMOJOrMYeckod 3Boiroruu H.sapiens ¢ mosiBIeHHEM
MBIIJICHHUS] U BBICIIEH HEPBHOM NEATENBHOCTH;, MO3ra KaKJOr0 YelIOBEKa MPHU WHIAUBUAYAIbHOM
aHaTOMO'(bH3HOHOFquCKOM Pa3BUTHUH C NOSABJIICHHUEM TBOPYCCTBA, UACH, O3apCHHﬂ-HHcaﬁTa, HUHTY-
UIUHU, 9BPUKU; HOO B THIOTE3e MOP(}O-PYHKIIMOHATHHONW IBOJIOLMK YEIOBEUECTBA U CTpaTeruu
pa3Butus nHGopManMoHHOTO obmecTBa B Poccum.

K ntou e B bl e Heorewes mTeiekT, HeWpOHayKu, HOOKPATHs, HOOMIOJUTHKA.

UDC 165.12

Noogenesis — Modern Concept and Prospects of Study

Eryomin Aleksey L.
Kuban Medical Institute (Krasnodar), MD, PhD, DrSci,
aeremin@yandex.ru

Annotation. Description of intelligent systems, lows of emergence and evolution, distinguishing
features, constants, and limits of its structure and function is important for: knowledge of himself
and the optimization of personal intelligence; the creation of artificial (Al); people's understanding -
where who they are and forecasting where they're going with the evolution of a population of H.
sapiens and the development of a reasonable civilization. About triunity of the phenomenon of
origin and evolution: the brain as a populations of neurons in the course of biological evolution of
H. sapiens with the emergence of thinking and of higher nervous activity; brain each person's indi-
vidual with anatomical and physiological development and emergence of creativity, ideas, insight,
intuition, Eureka; noo in the hypothesis of morphological and functional evolution of mankind and
the perspectives of strategy of information society development in Russia.

Keywords: Noogenesis, intelligence, neuroscience, noocracy, noopolitik.

66



Hoor erceoBpemMeHHOE NOHATWE U nNnepcneck

Hoocdepa, Tepmun, nosBieHre KoToporo oTHocsT K 1920-x ronam nocne nexuuii B.W. Bepnan-
ckoro B Cop6one, ot D.JIepya u I1. Teitspa ne [llapaena.

Hoorenes (ot np.-rped. NOOg — pazyMm U YEVEGLG — MIPOUCXOXKACHHUE, POKICHUE) — MOSIBJICHUE U
aBOJIIOIMSA pasyma. TepmuH mosBuiics B 1955 roay kuure [31] anrpomnonora u ¢gumocoda I1. Teiis-
pa ne lllapaena. Tak kak He ObUIO JaHO KAKOTO-THOO TOYHO U OJHO3HAYHO MMEHYEMOTO MOHSTHS,
MOSIBUJIOCH MHOTO TPAKTOBOK, B KOTOPBIE BKJIAIBIBAIUCH T€ WUJIM WHBIE CMBICIIBI, B TOM YHCJE «CO-
BpPEMEHHBII TIEPHO/] SBOJIIOLIMY JKU3HU Ha 3eMile, O3HAYaIoOIUi npespanienue ouocdeps! B chepy
paszyma — Hoocepy», «3BOIIOLMS, yIIpaBiseMas YeloBeYeCKMM co3HaHuemM» U Jp. Pacnpoctpanu-
J0Ch YHU(UIIMPOBAHHOE TOJKOBAaHHE HOOT€HE3a MO MEPBOMCTOYHHUKY: MOSBICHUE pazyma, CIey-
I01Iee 3a TeoreHe3oM (MOsBJICHHEM 3eMIIM) U OMOreHe30M (ITOSBIICHUEM JKU3HH)... YEITIOBEYECTBO
dbopMupyeT HOBYIO chepy CymecTBOBaHHS Ha 3emite: chepy pasyma Wi Hoocdepy. ..

Crnenyet ormetuts, uTo Hoo- (pycck), N0O- (aurn), (KUTalCKUI) — HE TOJILKO CaMbIi paH-
HUH TEPMHUH, U3BECTHBIM OT APEBHE-TPEYECKOTO «VOOC», HO H IO CIIOBAPHBIM 3HAYCHHSIM — 00bE -
HAIOIUN (PEHOMEHBI «yM, pPa3yM, HHTEIUIEKT, MbICJIb, UHCAUT, MYAPOCTb» B €MHOE SIBJICHHE.

CoBpemMeHHOE NOHATMWNE

B 2005 rony: «Hoorenes — nporiecc pasBepTKU B IPOCTPAHCTBE M Pa3BUTHS BO BPEMEHU UHTEII-
JeKTyanpHbIX cucteM. Hoorenes npezacrapisieT co0oil COBOKYITHOCTh 3aKOHOMEPHBIX, B3aMOCBSI-
3aHHBIX, XapaKTEPU3YIOLIUXCS OINpe/IeIEHHOW BPEMEHHOW IMOCIIe10BaTEIbHOCThIO CTPYKTYPHBIX U
(bYHKIMOHATIBHBIX MPE0Opa30BaHU BCEH MepapXUH U COBOKYITHOCTH B3aHMMO/ICHCTBYIOIINX MEXITY
cO0Ol OTHOCHUTEIBHO 3JI€MEHTAPHBIX CTPYKTYp M IporieccoBy. Takas (popMynupoBKa NOSBUIIACH B
MoOHOrpaduu, MOCBAIIEHHON HooreHesy [3]. B uccienoBanuu nmpeniokeHbl KOHUENIUU «HUHTEN-
JEKTYaIIbHBIX CHCTeM» [2], «MH(POPMALMOHHOM JTOTUCTUKIY, «MHTEIICKTYaIbHON SHEPTUIY», YCKO-
pEeHUs, CHIIbI, TOTEeHIMaIa, — 00bEAMHEHHbIE B TEOPUIO UHTEIUIEKTA. [25] brnarogaps saTtomy «oHs-
THE «HOOTE€HE3a» aKTUBHO BBEJECHO B Hay4YHbIN 00MXOJ], KaK MOHATHE 00 3BOIIOLMU MHTEIIEKTY-
QJIBHBIX CUCTEM» [2], «BBIIENEHbI OMOPU3NYECKHE MapaMeTpbl MHTEIIEKTYaaIbHOW SHEPTreTHUKU —
o0beM MH(pOpMAIMH, KOJIWYECTBO YCKOPEHHs (4acToTa, CKOPOCTb) M PACCTOSHHUE ee Ieperadn»
[12], «pemoskeHa aHAOTHS MEXKIY YEIOBEYECKUM MO3TOM, COCTOSIIEM M3 OOJBIIOro 4ucia ma-
pajIeIbHO PaOOTAIONIMX HEHPOHOB, U YEITOBEYECKUM COOOLIECTBOM, COCTOSIIEM U3 Troeii» [13].

MapamMeTpb MeHOMEHAa «HOOM»

[MosiBneHue pazyma SIBISIETCS OJHUM M3 IIATH TIaBHBIX ()eHOMEHOB [20] B 9BOJIOIIMOHHOM IOSIB-
nenuu. [lo3HaHne peHOMEHa UHTEIEKTYaIbHBIX CUCTEM — MOSIBJIIEHUS pa3yma (HOOT€HEe3) CBOJIUT-
Csl K: ABOJIIOIIMM U MosiBIIEHUH pasyma Homo sapiens (uiorenes); HOBOI MbICIH B MO3re (CHHTE3
TBOPUYECKOH HMJIeU, MHCAWUT, IBPHUKA); pa3BEPTKH MHTEIJIEKTA MPU WHAUBHUIYAJIbHOM pa3BUTHH (OH-
TOT€He3); TUIIOTE3bl CTPEMJICHHS MOMYIISAINN YeJI0OBeYeCTBa K 0ObETUHEHUIO B TII00abHYIO0 UHTEJ-
JEeKTyalbHYyI0 cuctemy [3].

B psne pabor paccMaTpuBarOTCs 3aKOHOMEPHOCTH TOSIBICHUS M MapaMeTpbl OTIMYUTEIbHBIX
0COOEHHOCTEH MHTEIUIEKTYaJIbHON CUCTEMBI uejoBeka (00beM paboueii mamstu > 7 [30], crioco6-
HOCTB K ITPOrHO3UPOBAHUIO [7], MHOrOypoBHeBas (6 clioeB HEHPOHOB) UEPAPXUS CUCTEMHOI0 0TO0-
pa uenHoil udopmauuu [16], coznanue [15], mamare [§], mapameTpsl IPOU3BOAUMON YeIOBEYE-
CTBOM M 3allOMHHAEMOH B pa3iMyHbIX cpenax uHpopmarmu [28] u np. OnpeneneHsl npeaeabHbe
BO3MOKHOCTH TI0 HEKOTOPHIM (U3UYECKHUM IapamMeTpaM HHTeJUIeKTa 4denoBeka [22]. Konmenmmmn
NOSIBJICHUS MHCalTa-o03apenus [9].

B cpaBHUTENBHON CEMaHTHKE CIEAyeT OTMETHTh KaK Psi IaBHO M3BECTHBIX, HO MO/A3a0BITHIX
TEPMUHOB, Takux Kak: Hoodenuss — moKTprHa, M0 KOTOPOIl LIEHHOCTH JIF000H Bel onpeaesseTcs
CTEIEHbI0, B KOTOPOH OHA CIOCOOCTBYET PA3BUTHUIO MHTEIJICKTA U MHTEPECAM Pa3yMHBIX CYILECTB.
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Hooxpatus. Tak u nosiBuBmuxcss B XXI Beke: Hoononutuka [17], HHTEIUIEKTyalbHBIA MEHEXK-
MEHT, HOOMeTpus1, Hoodapmakosorus [3].

K 3aKoHOMepHOCTSAM 3BONKLMKM pas3yma

3aKOH yBEJIMYEHUS CKOPOCTHU aJaNTallMK: CKOPOCTh aJanTaluu, pedaexcuu, IBuxeHus, ooMeHa
BEIIECTBOM M HMH(pOpMAIMel BO3pacTaeT Ha KaKJAOM HOBOM YPOBHE ABOJIOIUH M OpraHU3aluu
OMOJIOTMYECKUX CHCTEM, NPH 3TOM, MPHUCIIOCOOIAEMOCTh (OpraHu3Ma, HOMYJIALUHN) YIIyUlIaeTcs C
YBEIIMYEHUEM CKOPOCTH PEearupoBaHus (B T.4. CKOPOCTH CBSI3U MEXIY MHTEI-KOMIIOHEHTaMH) Ha
M3MEHEHMsI OKpy»Karouiei cpebl. OTHOKIETOYHbIM OpraHu3M — CKOPOCTh JBMIKEHUS MOHOB 4epes
MeMOpaHy OHOKJIeTo4YHOro opranu3ma ~10 B —10 cremenu m/c, Boabl yepe3 MmemoOpany ~10 B —6
CTeNeHu M/C, BHYTPHKIETOUHOro (turomnasma) ~2Q0 B —5 cTenenn M/c; KpOBH 110 COCYIaM MHO-
rOKJIeTOYHOT0 opranu3ma ~0,05 M/c, uMITysbca o HepBHBIM BoJOKHaM ~100 M/cex; 3BYKOBBIX (T0-
JIOCOBBIX, ayJJM0) KOMMYHHKAIIMi MHOIOOPraHW3MEHHOW nomyisiuu (yenoseyectBo) ~300 m/cek,
KBaHTOBO-DJICKTPOHHBIX CBs3€il BHyTpH momymsauuu ~3-10 B 8 cremeHu m/cex (CKOPOCTh pajuo-
3JIEKTPOMArHUTHBIX BOJIH, 3JIEKTPOTOKA, CBETA, BUIEO-, ONTO-, TeJe-KoMMmyHuKanuii) [5] (Puc. 1).

8
10 ‘CKDPDCTL MOy /AL
a/lanTatHOHHBIX (4esI0BeYeCTRO)
peaKumii m/c —
5
10r
MHOTOKJIETOYHE
_— _— _— _— -
1
10° /
; ST e
TR R .".llnliu{'l}- I(}I 'IIIII.I'#
L]
. *
107" ae*’ «l» BpeM4

1.5 MIPI 1T 2,5 MIIpI JIeT (1,5-3.7) 500 muu ner 0,2 mau net
tdfm. 1. Cotdeyd®yfmq sehlsd

3aKOH KPUTUYECKOTO KOJIMYECTBA HMHTEJICKTYaIbHBIX KOMIIOHEHTOB: WHTEIEKTyaJbHbIE CH-
CTEMbI MOT'YT O6p330BI)IBaTI)C$I IIpru JOCTUKCHHUUN KPUTUUCCKHUX KOJIMYECTB COCTABIAIONIMX HMX HH-
TEJUIEKTYyaJIbHBIX KOMIIOHEHTOB 1 KOMMYHUKAIIUNA MEXy HUMU. [Ipu 1OCTHKEHUH KOJIMYECTBA UH-
TEJUICKTYJIbHBIX KOMITOHEHTOB N > 1 MIIpa MOXKET HaOII0aThCsa (PEHOMEH HOOPEBOTIOIUN — TIepe-
X0Jla KOJIMYECTBEHHON pa3BepTKH MH(POPMAIIMOHHON CHCTEMbI B KAYE€CTBEHHO HOBYIO aBTOHOMHO-
MHTEJJIEKTYaJIbHYIO CUCTEMY.

Hoorenes npu MHAUBHUIyaIbHOM Pa3BUTHH (OHTOTEHE3€) MO3Ta YeJoBeKa OepeT CBOe Havajo OT
1-2 nepBUYHBIX SMOPUOHATIBHBIX KJIETOK, YBEIMUMBAIOIIUXCS B KOJIMUYECTBE MPHU IPOOICHUU U Jie-
JICHUU Ha CTaJUsAX MOPYJBI — OJIACTYJBl — TacTPyJibl, (GOPMUPYIOIIUX COOTBETCTBYIOIIUI 3apO/Ibl-
IIEBBIH JIenecToK U ero auddepeHupoky. @opMupyercs HepBHas cuctema 3apozsima. K momen-
Ty POKIEHUSI 00BEM TOJIOBHOTO MO3Ta TIO/Ia YeJIOBEKA M0 HEKOTOPHIM JTAHHBIM JOCTUTAeT 375 CMS,
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k 10 rogam sxusan — 1300 ev’. Mopdo-pyHKIHOHATHHOE CO3PEBAHUE CTPYKTYP MO3Ta 3aKaHYHBA-
ercst K 13 romam u okoHuaTeslbHOE MOP(PODYHKIMOHAIBHOE CTaHOBIEHUE OTHOcUTCA K 16-17-
netHemy Bo3pacty [3]. Ilo coBpeMeHHBIM JaHHBIM, HEHPOHOB B Mo3re H.sapiens B mpoiecce OHTO-
reHesa u (puiIoreHes3a B3pociioro 4yeinoBeka 86 MiIpa HEMpoHOB [24].

Hoorenes (corimacHo runote3sl BepHaackoro «crpeMieHust K Hoocdepe») pa3BepTKH YeloBeve-
cTBa. B mporecce 3BOMIONMH YUCIEHHOCTh YEJIOBEUECTBA BO3PACTAET OT JIBYX MEPBOYEIOBEKOB /10
okoisio 70 miH denoBek (XX Bek A0 H.3.), okoio 300 muH (K Havany H.3.), okojo 1 mupa (x 30-m
rogaM XX BeKa H. 3.), 6 MiIp K KOHITy XX Beka. B cCOOTBETCTBHM ¢ MaTeMaTHYECKUMU MOJICIISIMU
C. II. Kanuuper (1998) xonnuecTBo yenoBeuecTBa MOXKET AOCTUTHYTH 12,5-14 mapa B XXI-XXII
Bekax [3] (Puc. 2).

10000
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d
b e — -
e — o — .
-2000 -1000 Jo noroit apet - Hogsas spa 1000 2000

2006l
tdfm. 2. t OL o j tckwQ G dhgpsL 22 ls ozl ® dzz sted s Zdzv yd d
ail dzOfmj dzj dzedd 14 BBdzd 7 dBBdzteH (HJdZOBIEC O 5 w. 1 . s
biC malts ctcOfisIsdz - ;
Mi¢ sats ydloOehdrn Cddcd (f) Sddesijyolsods j &)
di¢ saixs f tod j d3dzd,$ Sloj dziteoOfLdste s o ) ;
eiCtats Isjdzj Wtsdzgse, Cdf' skjtese, f§d Liso Olsj dzj 2

JI1st KOHCTPYKTHBHOTO TIPOIOJDKSHHSI ONTMCAaHUS aHAJOTHI HEOOXOMMO TOTOBAPHBATHCS O TEP-
muHax. MHrennexkryanbHas cucrema (MC) — COBOKYMHOCTh B3aMMOJAEHCTBYIOLIMX MEXIY COOOH
OTHOCHTEIIFHO DJIEMEHTAPHBIX CTPYKTYpP M TIPOILECCOB, OOBETUHEHHBIX B IIEJIOC€ BBITIOJTHEHUEM
(GYHKIIMN WHTEJUIEKTa, HECBOAUMOM K ¢yHKuuu ee komroHeHToB. [Ipusnaku M.C.: B3aumoneii-
CTBYET CO CPEJOW W IPYTUMHU CUCTEMaMH KaK €HHOE IIeJI0e; COCTOUT U3 HePapXHHU MOJICUCTEM 00-
Jiee HU3KOTro ypoBHs [3].

3aKOH HOOTCHETHUYECKHUH — B IBOJIOIHMH HHTEJUICKTYAIILHOW CHCTEMBI YEJIOBEUECTBA TPOSIBIISI-
IOTCSl B KPaTKOM MOBTOPEHUU OTAEIbHBIC YepThl (hUIOreHe3a (3BOJIIOLKN) MO3Ta U B JUTUTEILHOM
MOBTOPEHUHM HEKOTOPBIC XapaKTEPUCTHKH OHTOTCHE3a (MHAWBHUIYAIBHOTO Pa3BHTHS) MO3ra 4eio-
Beka. [loBTopsomyecs 4epThl — POCT KOJMUECTBA KOMIIOHEHTOB, CKOPOCTH U 00BeMOB 0OMEHa MH-
dbopmartueit (a Taxke nmaMaTH), Tud@epeHIpPoBKa, CICIHANTN3AIM YIaCTKOB U mp. HTeeKTy-
albHas urepanus (Jar. iteratio — MOBTOPEHUE) — MOBTOPEHUE NEHCTBUS — 00Opa30BaHMs WHTEIICK-

69




TyaJbHON (YHKIUHU B €IHHOM II0 pa3MepaM MaTepUaIbHOM psiay (MHTEIUIEKTHI JIIOJCH); TOBTOpe-
HUE SBJICHUS — 3apOKICHUS UHTEUIEKTYaJIbHbIX CHCTEM Ha 0ojiee BBICOKOM B MEpapXUU MaTepHUU
pasMepHOM psiy (HEMpOH — MO3T — YenoBedecTBO). Pa3BeprriBaroniecs GopMbl pa3syMHOW MaTe-
PHUH B YETBIPEXMEPHOM IIPOCTPAHCTBE UMEIOT ONpEeIIieMbIe pa3Mepsl [3].

Taxum 006pa3oM «IIpensioxKeHa HoBast UHTEPIIPETAIHs HAYyYHOTO TePMUHA — «HOOT'€HE3», KaK Mo-
SBJICHHE U SBOJIIOLIMOHHOE pa3BUTHE MHTeIUIekTa. Ilo aHamorum ¢ OCHOBHBIM OMOTr€HETHYECKHM
3aKOHOM BBIJIBUHYTA TUIIOTE€3a OCHOBHOI'O 3aKOHA HBOJIIOLIMM YEJIOBEUECTBA, OMMCHIBAIOLIETO CBS3b
MEXly 3BOJIOLMEN MO3ra 4eJ0BEKa M pa3BUTHEM 4YesloBedecTBa. KOIM4ecTBO OCHOBHBIX «KOMIIO-
HEHTOBY, COCTABJIAIOINX MO3T YEJIOBEKA, U «KOMIIOHEHTOB) UYE€JIOBEUECTBA — JIIOJEH — CTAHOBUTCA
HPUOJIN3ZUTENIBHO PABHBIM.

N (KOn-BO)KOMNOHEHTOB MHTENCUCTEM

0 10° 107°

T (roabt) Bpems (hoOpMUPOBaAHMA UHTENCUCTEM

tdm. 3. 1 soebtstejded] {1 otdz® ydd d HBMisdyjddw SCtodilsdyj M¢ ts¢

b CsaAts dzj 2tetsdztse fted ddzH d o d H 2z Odgj digindf MisQ wdy d Isigfsd ¢ (Ofs dzls t
liCmaias dzs Hj2 Ysfkdyydd wi dsejyj mMse O,

sl Coaldss dzgj Qtetsdzseo ftod dMmbtstedyd MEsd3 tOLoadlsdd (Wddzse § «

MoXHO CpaBHMBATh Ka)JOr0 YEIOBEKa, KUBYILIEro Ha 3emiie, C OTJAEIbHON HEPBHOM KIETKOU
TOJIOBHOTO MO3ra. BceMUpHBIN HHTEINIEKT MOXET MPECTaBIATh COOOW aHaJoT YeIOBEUYECKOTO
Mo3ra. JKuByIIye B HAcTOsIIee BpeMs Ha IUIaHETE MUJUIMAPABI JIOfel, 0e3yCIOBHO, SBISIOTCS
HacJeAHUKaMH OOTaTEHIero BCEMHUPHOTO KYJIBTYPHOTO HACIEIWs B MPOU3BOJICTBEHHOM, OOIIe-
CTBEHHOM UM YyMCTBEHHOM OTHOILIEHUHU, TE€HETUYECKUMU XPAHUTEISIMH <OKUBOM ONEPATHUB-
HOM TaMsTH» TI100aTbHON WHTEUIEKTYaTbHON CUCTEMBI.

[Iporuo3upyercs, 4YTO YEITOBEYECTBO CTPEMHUTCA K €IMHOIN OpraHMu3allMOHHO-3aMKHYTOH HH(Op-
MaIMOHHO-UHTEIJUIEKTyalbHOU cucteme. CyrnepruHTEIIeKT MOXKET peaqTn30BaThCs B Buje [ nobannb-
Horo Mutennekra Ha rmiaHete 3emutst. OTKpbITHE, AaIbHENIINIM ouck U uccienoBanusa B XXI Beke
(dbopMyIbl MHTEJUIEKTAa U MAaTeMaTHYECKMX OCHOB pa3dyma, MepeBOJl MHTEIIEKTYyaJbHOTO B ILIOC-
KOCTh MaTeMarudeckoil (usmonoruu u Gpu3mku mMoriu Obl, CIOCOOCTBOBATH TMOHUMAHUIO CAMBIX
BBICOKHUX HJIEH W TIyOOKHX 3aKOHOMEPHOCTEH OKPY’KAIOIIEero Hac Mupa. A TOHWCK Mapajuiesiei
MEX/y CTAaHOBJICHHEM YEIIOBEKa U YEJIOBEUECTBA, IOJDKEH OBITh 00s3aTENILHO MPOJIOJDKEH: OH MO-
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KET JaTh OCHOBY JJIsl YBEPEHHOCTH, YTO MHTEIJIEKT YEJIOBEYECTBA CIIPABUTCS C CAMbIMU HEOXKH-
JAHHBIMH ¥ TIOPOH OMAaCHBIMU MTpoOJIeMaMH, BOZHUKAIOIIMMHU B X0j1¢ ero pa3putus [10] (puc. 3).

W3yuenune riaBHOI TaiiHbI M (OPMHUpPOBAHME 3HAHUS B 3TOU cepe CpaBHHUMO C MO3HAHUEM
KBaHTOBON (PU3UKU U pa3BepTKU BceneHHOH, MPOUCXOXKICHUS KU3HU M OHMOJIOTHYECKOW HIBOITIO-
LUH.

AcnekT bl «KTCPRHRBHMY el b Ha A ceMaHT MK a

C TOYKHU 3peHHs IBOJIIOLMOHHOIO UCTOPUYECKOTO PAa3BUTUSI U3BECTHBI TAKUE MOHATHUS, KaK I10-
SIBJICHUE B X0Ji¢ 3BoJtoImu (3Bosmoronnoe yuenue Y. Jlapsuna) [19] u anTpomnoreHesa mepBoro
paszymHoro mo ouonornyeckoi cucremaruke K. Jluanes [27] opranusma — Homo sapiens, MOHSTHS
¢dunorenes, mopdorenes, nedanuzanus [18], cucremorenes [1], aBBTOHOMHOCTh KOTHUTHUBHBIX CH-
cteM [29]. C ToukH 3peHHs pa3BEPTKU MHTEUIEKTA B XOJI€ MHANBUIYATLHOTO Pa3BUTHS W3BECTHBI
TaKue TOHATHS KaK »MOpuoreHes, oHTtoreHes [23], comarorenes, mopdorenes, Heiporenes [11],
[21], Beiciias HepBHas nestenbHOCTh, V.I1. [1aBnosa [14]. [ToHsATHE «HOOTEHE3» MOXKET OBITH OTHE-
CEHO K MEXAMCLUUILTMHAPHOMY YPOBHIO, TaK KaK KacaeTcs psja €CTeCTBEHHBIX, TEXHUYECKHUX, Ty-
MaHUTAPHBIX HAyK, TCPMUH MPUMEHSICTCS B MEAWIMHE, OMO(HU3MKe, IICHXOJIOTHH, CEMHOTHKE, Ma-
TeMaTuke, THPOPMAITMOHHBIX TEXHOIOTHSIX.

Byaywee pas3ymMa U TpPpeHAbL wuccne

Cpenu MeTOJI0B CIOCOOCTBYIOIIUX JajibHEHIIEH pa3BepTKe, ONTUMU3ALUU U MOBBIINICHUS WH-
TEJJICKTa OTMeUaroTcs: OnonHpopMaTiKa, TeHHast HHXEHEPHsI, HOO()apMaKOJIOTHs, 3arpy3Ky mamsi-
TH, CTUMYJIUPOBaHMs MO3ra, 3(pQeKTHUBHOE UCIIOJIb30BaHHE U3MEHEHHBIX COCTOSIHUN CO3HAHMUS, UC-
MI0JIb30BAHUE HEYENIOBEUYECKOr0 CO3HaHUs — UHpopMmanuoHHble TexHosoruun (UT), TtexHonoruu
«ucKyccTBeHHbIN nuTeuekT (M) u np. [7], [26].

K nBym Benmuaiimmm 3arajgkaM npuponbsl oTHocarcs Pazym u Beenennas [7]. IIpoucxoxaenue
MO3ra, BOCIPUATHE, CO3HAHUE, TIaMITh, HEUPOIIACTUYHOCTD UM JIp. OCTAIOTCS HEPEIIEHHBIMH IIPO-
Oinemamu HevipoOuosoruu. B HacTosIee BpeMs, 1S JIy4IIero MOHUMaHUsS CTpOeHUs (METo/ «00-
paTHOI cOOpKn») U (PYHKIIMOHUPOBAHMS MO3Ta, a TAKXKE C LENbI0 Pa3BEPTKH MHTEIJICKTYalbHbIX
BO3MOXKHOCTEH U yCUJIEHUSI UHTEIIJIEKTa, 00bsIBIEHBI K peanu3anuu meranpoektsl B CIIA - BRAIN
Initiative (kapTupoBaHHe aKTHBHOCTH KaXKI0ro HeiipoHa), B EBpome - Human Brain Project (umu-
Talus ACSITEIbHOCTH MO3ra Ha CYNEPKONbIOTEPAx), aHAJIOIMUHbIE HAIlpaBJICHUS pPa3BUBAIOTCS B
Kurae, SIlnonun.

B Poccun Ykazom Ilpesunenta PO ot 9 mast 2017 r. Ne 203 «O Crpareruun pa3Butus uHpopMma-
uoHHoro obmectBa B Poccuiickoit denepanmu Ha 2017 - 2030 roasl» npeanoxena crparerus. B
€€ pa3BUTHE BO3MOXKEH JaJbHEWIIMN MOUCK U HccaenoBanHus B X X[ Beke 3aKOHOMEPHOCTEN HOO-
reHesa, popMylibl SHEPTUN MHTEIJIEKTa, POUCXO0XKICHHS, TIOTYYEHUS U IPUMEHEHUS] HHTEIJICKTY-
aJIbHOM DHEPIUH, JJI PACKPBITHS MHTEUIEKTYaJIbHOTO oTeHuana Poccun:

- pacmMpeHusl TOPU30HTOB €CTECTBO3HAHUS, Pa3BUTHS KOHHEKTOMA MEX1y I'paXklaHaMu, UHTEI-
JIEKTyaJbHOM SHEPreTUKU TOCy1apCTBa;

- TOBBIIIEHUS 3((HEKTUBHOCTH OOIIECTBEHHOTO MHTEIUIEKTa, aKKyMYJISIIMA W HUCIIOJIb30BaHUS
MHTEJJIEKTYaJIbHOTO HACTIeIUS;

- (hopMUpOBaHMS AEATENbHBIX OPYAMA U MHXHUHUPHHTA HHCTPYMEHTOB HEOOXOAUMBIX M JOCTa-
TOYHBIX JUIs1 3 (EKTUBHBIX aKTOB PEarMpOBaHUS HA BBI3OBBI OKpYKaIOLIEH MPHUPOJABI, MUKPO U
Makpokocmoca [4].

MoXHO cKa3aTb, YTO MEPUOJI CTAHOBJIEHUS TEOPUH UHTELIEKTa counyma Poccun, ee kammOpos-
KU O KPUTEPUH HAYYHOCTH JUIs yYEHOTO coo0IIecTBa Hayancs!

Ha moBecTky JHS MOXHO IMOCTaBHTh pa3pabOTKy MepcrneKTHBHOTO (Hampumep, Ha 100 mer)
CTpaTErHUeCcKOro MIaHa pa3BuTus Poccuu, B KOTOPBI MOTIH OBl BOWTH:

- TOCTH>KEHUE MAaKCUMaJIbHO BO3MOKHOT'O YPOBHS KOJINYECTBA HACEIICHUS;
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- co3/laHNe OOBEKTHBHBIX YCIOBHUI MO MOBBIIICHUIO HHTEIICKTYAIBHOCTH YWIEHOB POCCHICKOTO
00I11eCTBA;

- CTpEMIJIEHUE K MAaKCUMaJIbHOMY OXBaTy BCEBO3MOXHBIMH CKOPOCTHBIMH KOMMYHHKAI[MOHHBIMHU
CUCTEMaMH BCEr0 HACEJIEHUsS Ha BCEH TEPPUTOPUM U MHTEIUIEKTYaIbHOMY YCKOPEHHS COLUAIbHBIX
B3aNMMO/ICHCTBUM;

- MEpBbI 10 HAKOIICHUIO U I0JITOCPOUYHOMY XPAHEHUIO «I1aMsATH» Ha MaTEPUAIbHBIX HOCUTENAX;

- BBICOKOMOTHBHPOBAHHAs JESATEIbHOCTb 10 COBEPIIEHCTBOBAHUIO poccuiickoi KoHcTutynuu u
MEXIyHapOAHAs MMOJUTHKA [0 YHU(DUKALIUY [eNel B KOHCTUTYIUSAX IPYTHX CTPaH.

Hy a x mepcniekTuBaM MCCIIEOBAHUN, Pa3BUTUS HAYKM U pealM3allid UACU CTOUT BCIIOMHUTH
cnoa K.D.IlnonkoBckoro: «...Yto morymiectBeHHee pazyma? EMy — BiacTh, cuiia U rOCHOJICTBO
HaJ BceM KocMmocoM. [Tocnennuii cam poxaaer B cebe cuity, Kotopas UM yrpasiser. OHa Morylie-
CTBEHHEE BCEX OCTaJbHBIX CHJI MPHUPOJBI... J[efCTBUTENBHOCTh MOYTH BCETAa ONEpekaeT BooOpa-
KEHHE MPOPOKOB... HEBO3MOKHOE cEeroiHsl CTAHET BO3MOXKHBIM 3aBTPay.
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AHHOT alUrmogemaer nam MU B OGnmxkaiiiieM u otnaneHHoM Oyaymiem? BooOrie-to cam
WU nuyero He olemiaer, 3a HEro 3TO JeNaloT QyTyposiord, pa3paboTUMKH, KYPHAIUCTHL. A UTO
CYJUT HaM COr03 poOoTOB U Jiojei? C TOYKH 3peHusi caMux Jitojieii. PoO0TOB moka He cripammBa-
10T. [10 MHEHHUIO aBTOPOB KacaTelbHO MEPCIEKTUB BXOXKI€HUs B Hally ku3Hb UM Bo Bcem ero mo-
T'YIIECTBE U CO BCEMU €ro CIabOCTSIMHU, CTOUT, HABEPHO, CKa3aTh, YTO «HE TaK CTPAIICH YepT, KaK
ero Mamtoray. U Ham HUYeM He rpo3uT, 0oJjiee TOro, CMUMOMO3 YeJIOBeKa U €ro TBOPEHUN OTKPHI-
BaeT rnepes HaMu OoJbIine BO3MOKHOCTH. CHHErpeTHKa Bo Bcei kpace. M TOJIpKO OT HAac 3aBUCHT,
KaK 2Ta cUHepreTHka mposiButTcs. [IpeobnanaroT nu B 0OIIecTBe Mep-BOOBITHBIE BOWHCTBYIOIIHE
WHCTUHKTBI, U MBI nipuBiedeM MU k pa3paboTkam BCSKOro HEMOTpeOCTBa, HAUMHAS C IJIEBAHUS
JIpYyr B Jpyra W KOHYas CO3JaHUEM YHHMBEPCAJIBHOTO OPYXKHUS UIsl YHUUYTOKEHHSI BCErO W BCH, B
MepBYIO0 ouepesb, cede MoJOOHBIX, WIIM OOIECTBEHHBIN 3arpoc 0OpaTUT MO3TH M TaJaHThI pa3pa-
6otunkoB MU Ha Gonee nocroitbie u Onaropoansie nenu. MU ceituac quts Manoe, Ha BOCIUTaHUU
poauTtenen-pazpaboTYNKOB HAXOIAIIEECS, & YK YTO C TOTO BBIPACTET M KaK MPOSBUTCS, 3aBUCUT OT
poauteneil u obmecTsa, B kotopoM MU «oxuth Oyner».

KNty e B ble: nekytaBBHABIH HHTEIJIEKT, POOOTHI, MPOTHO3bI, AITOPUTM, TEXHOJIOTHH,
MaTeMaTUYeCKUe MOJIEH, IOBEICHHE.
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Annotation. What does Al promise us in the near and distant future? In fact, the Al itself does
not promise anything, futurologists, developers, and journalists do it for it. And what does the Un-
ion of robots and humans promise us? From the point of view of the people themselves. Robots are
not being asked yet. According to the authors, regarding the prospects of Al entering our life in all
its power and with all its weaknesses, it is probably worth saying that "the devil is not as terrible as
his Malyuta". Al does not threaten us in any way, moreover, the symbiosis of man and his creations
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opens up great opportunities for us. Cinegetica in all its glory. And it depends on us how this syner-
gy will manifest itself. Whether primitive militant instincts prevail in society, and we will attract Al
to develop all sorts of obscenities, starting with spitting at each other and ending with the creation
of universal weapons to destroy everything and everyone, first of all, their own kind, or public de-
mand will turn the brains and talents of Al developers to more worthy and noble goals. Al is now a
small child, being raised by developer parents, and what will grow from that and how it will mani-
fest itself depends on the parents and the society in which the Al will "live".

Keywords: artificial intelligence, robots, forecasts, algorithm, technologies, mathematical mod-
els, behavior.

Barnaag 3a T OPUSSOHT

Uro obemaer Ham U B GnmxaiiieM u otganenHom oyaymem? BooOiie-to cam MU Huuero He
o0emraer, 3a HETo 3TO JIETAI0T PYTYPOJIOTH, Pa3pabOTUUKH, KYPHAITUCTHI.

A 4TO cynmuT HaM co103 poboToB U moaei? C Touku 3peHus camux jroaeld. Po6oToB moka He
CITpallIMBaloT.

MpbI Tak MPUBBIKIIA K YMHOU TEXHUKE, YTO YK€ M HE 3aMEUaeM ee. A MOXKET JIh pOoOOT 3aruIHO-
TU3UpPOBaTh yenoBeka? OTKyna ABisieTcs o3apeHue? Bo3MOKHO /1M clienaTh MallMHy ¢ HEYelIOBe-
yeckoi ncuxukoi? M yero Ham 0kujaTh OT OyIyIIEro C MO3ULMU COXKHUTHS JIFOJIEH ¢ COTBOPEHHbI-
MU UMHU... ]a YK€ U HE MIPOCTO Oe3TyIIHBIMA MEXaHU3MaMHU, a MOYTH cebe MOJOOHBIMU CYOBEKTaMU
Hatero Mupa?

OTBeTHI HAa 3TU BOMPOCH MOKHO HaWTH B pabotax Onera durosckoro, Onera [lenckoro u apy-
TUX UCCIEN0BATEICH.

C HaHO B rojioBe

UYenoBek Bceraa meutan 3arisHyTh B Oyaymiee. Co BpeMeH rajaHus IO 3BE€3JaM OH B ITOM
BecbMa npoaBuHyics. C koHua XIX Beka MOABWINCH Hay4dHbIE MPOTHO3bI. A B cepennHe XX —
TepMHuH (pyTyposorus. Jlenats nmpenckasaHus IOMOTalOT XUTPOYMHbBIE HAYYHbIE METO/IbI, BHICOKAs
MaTeMaTHKa U yMHas TeXHHKa. Bce 3T0 poAHUT QyTypOsiIOruio ¢ UCTOpUEH, TPOTHO3UPOBAHUEM U
Hay4yHOU (paHTaCTUKOI.

Cpenu ydeHbIx Ha cinyxy ums Paiimonna Kypugseitna. Amepukanckuil nsodperarens U Gpyrypo-
JIOT B CBOMX IIPOTHO3aX ONMPAETCA HA MATEMaTHYECKYIO DKCTpanoysnui. Ecim coBcem mpocTo,
9TO KOTJIa BBIBOJBI ITO UTOTaM IIPOIIIOTO M HACTOSAIIETO paCIpOCTPaHAIOTCS Ha rpsaayee. [Ipuyem,
YeM Jajibllle CTPEMHUTCS IPOHUKHYTH B3TJIsII, TEM OBICTpEE pacTeT MOTPEIIHOCTb.

Koe-uto u cosiBaercs. Hanmpumep, Kypuseitn npeackasan, uro k 2010-my MajaeHbKHE KOMITBI
CTaHyT aKTUBHBIMU y4YacTHUKaMU Hammx OynHeil. Passe He Tak? A uto nmanbme? Eciau Beputh
Kypugeitny, k 2030 roy HaHOMaIIMHBI MOKHO Oy/IE€T BXKUBJISATH B MO3T C 3HEKTOM «ITOJIHOTO T0-
I'PY’XE€HHS» B BUPTYyaJIbHOE IPOCTPAHCTBO. A ele uepe3 15 et mianera 3eMisl CTaHET OAHUM T'H-
TFaHTCKOM KOMIIOM, U «IIpEBpAlICHUE)» ITIEPEKUHETCS Ha Beenennyto.

[Tnoxo 310 nim xopomo? Iloxxuem — yBuauM. UTOOB! YMEHBIIUTH MTOTPELIIHOCTH IPOTHO30B HA
00JbIIKMX MacmTabaXx BPEMEHHU, YUEHbIE MPHUIYMBIBAIOT BCAYECKUE YIOBKH. A K IOHOW M CMeIoi
(byTyposoru 0XOTHO MOAKIIIOYAIOTCS JPYTrUe yBaXkKaeMble CTPOrue nouyreHHble Hayku. [lotomy uro
1oka Oynyllee He ONpeseleH0, ero MOKHO U3MEHHTh, Kak yumiia Hac Capa u3 ¢punbsma «Tepmuna-
top» Jxeiimca KamepoHa.

MupoM IpaBUT KOCUHYC

Bynymee BonHOBano ¢unocodoB ¢ apeBHUX BpeMeH. CerojHs ecTb MHOTO MOMBITOK OMUCAHUS
mupa. 1M cpeam HUX TeopHsl IUANEKTUYECKOro pa3BuTHs. A HeaaBHO B [lepMcKOM rocyaapcTBeH-
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HOM HAI[MOHATILHOM HCCIIEAOBATEIHCKOM YHUBEPCUTETE CACTAIH «MaTeMaTHYeCKOe MOICIUPOBa-
HUE TEreJjIeBCKUX IMOJIOKCHUI TUAICKTUKU BUPTYaIbHOTO MHpa poOoTOBY». [Ipyroe mccienoBanue
MO3BOJISIET MPECKA3aTh «BPEMs IIepexo/1a JIto00i CUCTEMBI B HOBOE Ka4eCTBOY.

Ho Bepuemcs k ¢punocodun. OHa yuuT, 4TO HAII MHUP KOJEOIETCS MEXAY ClaJaMu U IpOrpec-
camu. U 3TO TOX0ke Ha PACKPYTKY CHHUpaIn. A MaTeMaTHKa YTOYHSET, YTO Pa3BUTHE HJET HE IO
CIHMpaliv, a 1Mo 3aKOHY KOCHHyca. M 3TO mojcka3piBaeT Ham, YTO TOCJIE COBPEMEHHOTO OypHOTO
MOIbEMa TEXHOJIOTHI POOOTOTEXHUKH U UCKYCCTBEHHOTO MHTEIUICKTa HAJ/IO *K/IaTh Cliajga HHTepeca
K poboTaM.

I'me MBI, KTO MBI?

Yro nanbiie? [loka oOuias crpareruyeckas Leib pa3BUTHS MUPOBOTO COLIMYMa C TOUYKH 3PEHUS
MIOJINTUKY IIPOCMATPUBAETCS C TPYAOM. A BeJb HayKa TOJbKO aHAJIM3UPYET CTATUCTUKY JIOCTHKE-
Hull obmectBa. IIpexxae uem ruatbes 3a xypasieM B HeOe, B [lepMcKkoM yHUBeEpCUTETE 3aHSUIUCh
cuHULEH B pykax. M nmpuaymanu yHUBEpPCAIbHYH0 METOJMKY YMCICHHOW OLEHKH BEIMYMHBI J0-
CTHKEHUS BOCIIUTATEIbHON LEIIH.

I'oBopst 00pa3HO: CKaXH MHE, KTO U KaK T€Os BOCHHUTHIBAJ, U 5 CKaXy, T Thl. MOXXHO JIM HO-
BbIIl METOJl a/JanTUPOBATh K ONKCAHUIO Pa3BUTHs yesloBeueckoro oduiectBa? Bo Bcsikom cioyuae
HUKTO HE MeIIAaeT 3TO cienaTh. [IoToOMy 4To Kak TOJIBKO MBI CMOXXeM c(opMyIupoBaTh OOIIYIO
1eJ1b, 3a/1a4a OIPEEICHNs Halllero MEeCTa Ha IyTH K HEl MTHOBEHHO OOpETET HOBOE U3MEPEHHUE.

Ceetur, HO HE TpeeT

A Ha cero/Hs HayYHO-TeXHUYECKask PEBOIONHS Moapriia HaMm poooToB. OHU MacCOBO MIATHYIN
Ha MPOU3BO/ICTBO, B OOJILHMIIBI, IIKOJbI, AETCKUE CaJbl, KAPMAHBI MYKCKUX MHUIKAKOB U KEHCKUX
cymouek. CKa3Ku Mpo KOBPHI-CAMOJIETHI, IEUKH-CAaMOXObI U BOJIIEOHBIE TOBOPSIIHE 3epKaja CTa-
mu Obutbto. Yto Oynet ¢ Hamumu aeTbMu? M onacHa au As AETCKOM IMCUXUKHU TOTallbHAs poOOTH-
3arust 00pa3oBaHMs?

IToka yTo nmegarornyeckue, MCUXOJIOrMYECKHE U METULIMHCKHUE UCCIIeI0BAaHUS TaKyl0 OIaCHOCTb,
K COXKaJICHHIO, TTOATBEPKAAIOT. DTO CBS3aHO B TOM YHCIE C TeM, YTO, KOTJa OOIIAIOTCS JIIOAH —
YUUTEb U YUEHUK — HEM30€XKHbI MEXIMUYHOCTHBIE OTHOIIEHUS. TO eCTh MpU KOMMYHHUKAIIMU OJAUH
YeJI0BEK YMOILMOHAIBHO BO3JEHCTBYET Ha apyroro. Kaxplii n3 Hac UCTBITHIBAET 3TO Ha cede Mmo-
CTOSTHHO 0€3 BCAKOM BBICIIEH MaTeMaTHKH.

A kak obmarorcss poOoTsl? UTOOBI 3TO «IIOCUUTATHY, IPUAYMaHbl KOA()(PUIIMEHTHI SMOLMOHAI b-
HOTO BIUSHUSA (KO3((ULIMEHTHI BHYIIAEMOCTH) OJHOTr0 poboTa Ha Jpyroro. M ecTb ocHOBaHUA 3a-
ABIISITH, YTO MaTeMaTUYECKHe MOJAETH 3TUX K0d(puiimeHToB 6e3 O0IbIINX TPYAHOCTENH MOKHO TIe-
PEHECTH Ha KOHTAKThI pO0OOTa M YeJIOBEKA, FITH MEXIMIHOCTHBIE B3aMMOOTHOIICHUS JIFOJIEH.

Ha 510if noposxHO# KapTe ecTh Oeinble naTHa. [IoToMy YTO cama MCUXOJIOTHS TOKA TOJIBKO YUHUT-
Csl TIOZICYUTHIBATh SMOIIMOHATFHOE BIMSIHAE OJTHOTO 4elloBeKa Ha Jpyroro. OJHAKO JIOTHKA TOJ-
CKa3bIBAET, YTO YEJIOBEK, BEPOSATHO, O0Jiee MOABEPKEH IMOLIUAM, YeM Oe3ayliHas MamuHa. To ecTb
pPOOOT MOXKET BIHATH Ha YeIOBEKa, KaK COJIHIIE JIETOM: M CBETHUT, U IpeeT. A YeloBeK Ha poboTa —
MHaue.

KT0 keM manunynupyet?

W3 3TOro MOKHO BBIBECTH OIpeesieHue poOoTa-MaHunyssTopa. Takas MamuHa yxe CriocoOHa
HE TOJIBKO YYMTh U YBJIEKaTh UE€JIOBEKAa, HO U MOJYMHATH CBOEH JIOTHKE. | MITHO3 OBbIBaeT pa3HBIM.
Hanpuwmep, MArkuii — Bocriutanue uepes yoexxaenue. Vnm sxecTKuil — 1mojiaBieHne BOJIM TUITHOTH-
3UpPYEMOTO.

JUist ICUXUKHU IIKOJIbHUKA HanOoJiee OMaceH >KeCTKUi TunHo3 pobota. [loaTomy, Kak rmokasbiBa-
€T MaTeMaTH4eCKas TEOpHs TUITHO3a, NMPU BOCHUTAHWKW W OOydyeHWH nererd ¢ momompio IT-
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TEXHOJIOTUH 3TO HEOOXOAMMO HCKJIIOYaTh. TO €CTh CTENEHb BIMSHUS POOOTa-YUHUTENs JOJDKHA
OBITb CTPOTO con3MepuMa ¢ K03(ppuimeHTaMu BIUSHUS Y4allerocs.

Pabora «MaremaTHuecKkiue MOJEIH U AITOPUTMbI MHTYWLUHU, O3apEHUN M TUIIHO3a POOOTOB)»
Ouera ®durosckoro n Onera [leHckoro npeayaraeT UCHOIb30BaTh KOI(D(MUIMEHTHl BIUSAHUSA NPH
CO3JIaHUH POOOTOB, JIMYHO MPEJAHHBIX XO035UHY. I 3TOro J0CTaTOYHO Pa3paboTUMKY IPOTrpaMM-
HOro obecreyeHus: poOOTOB 33aTh BHICOKUN KO(GGUIMEHT BIUSHUS Y€IOBEKa Ha MaIlIUHBI, KOTO-
PBIMM OH BJIQJIEET.

A o3apenue otkyna’?

Pa3BuTHe poOOTOTEXHUKHU TSHET 32 COOOH IPYrUX: K TEXHUYECKHM M TICHXOJIOTHYECKUM 3aj1a-
yaMm J00aBISIIOTCSI MUPOBO33peHuYeckue. Cpeau, BO3SMOKHO, CAMbIX UHTEPECHBIX U CIIOPHBIX TaKas:
MOJXET JIn y poboTa ObITh O3apeHue? B kadecTBe OTBeTa MPOIMTUPYEM HAYYHOE OOOCHOBAHUE:
«O3apenue poOoTa — 3TO pelIeHHe 3a7a4d Ha OCHOBE YaCTUYHOW MOTEPU JIOTUKHU B €ro MBIIIIe-
HUW».

CkaxxeM Oosbllie, anTOPUTM TaKUX O3apeHHi yxke omnucaH. Ero ocoOeHHOCTh B TOM, 4TO 03ape-
Hue poO0Ta Npu pelIeHUH HEKOU 3aJjaul IPUBHOCUTCS U3BHE, HAIpUMEp, OT yesoBeka. OTinyHo. A
y U€JI0BEKa-TO OHO OTKyAa?

Ecnu gomyctuth, 4TO HaIIM THIOTE3bl BEPHBI, 3HAYUT B MUPE CYIIECTBYET HEKHI pa3yM, 4emo-
BEKY HENo/ABNAacTHHIN? Tak Kak jke M3MEHHUTCS POJIb YeJIOBEKA-Y4E€HOTO B CBSI3U C pa3BUTHEM po0O-
ToTexHuku? CMeeM OMyCTUTh, YTO YUEHBIN CTaHeT, MPEeXk/ie BCEro, IOCTaHOBIIIMKOM HOBBIX 33]a4.
A Jroau ¢ XOpoIei HHTYHUINCH, T€, Y KOTOPBIX OBIBAIOT 03apeHusi, OyayT 0co00 IIEHHBIMHU.

VY4YeHbIX CTAHET MEHBIIIE

Ceﬁqac €CTb MHOT'O paSJ’II/I‘-IHI)IX KOMHBIOTepHI)IX MAaTEMATUUYCCKUX ITaKE€TOB, OCHOBHAs q)YHKIH/IH
KOTOPBIX B TOM, YTO IO OJIHOW KOMaHJIE MMOJIb30BaTEsl KOMIIBIOTED pPEIIaeT, HAIPUMEp, 3alaHHbIe
ypaBHeHI/ISI C IIOMOIIBIO 3aJaHHBIX K€ IT10JIB30BATCIIEM MAaTCMAaTUYCCKUX METOI0B, KOTOpBIe B ITaKe-
TE€ «IPOIITUTHDY.

W nporpammucTt Ui Takux [l HE HY)KEH. 3aTO MOHaJ00UTCS S3bIK MPOTrpaMMHPOBAHUS IS
(dbopMaTM30BaHHOM MOCTAHOBKM HAYYHBIX 3aJ1a4 B JIFOOOW OTpAaciii 4eJIOBEUSCKHX 3HaHWM. Takoii
I/IHCTPYMCHT ITIO3BOJIUT T-IC.]'IOBeKy HC 3HATh HUYCIO O MCTOAUKAX KOHerTHOfI HaYKI/I. 33 HCTO BCC
ClIeaeT UCKYCCTBEHHBIN MHTEIUIEKT: UCCIENYET, BEIOEPET CIOoCco0 pelieHHs 3a/laud U HaHIeT OT-
BET.

A I-Ie.]'IOBeKy OCTAHETCA IMOXUWHATH INIIOABI: HpOﬁHaJ’II/I?)I/IpOBaTB peSy.HBTaTI)I, KOTOpI)Ie HOJ'Iy‘II/IJ'I
WHTEJUICKT UCKYCCTBEHHBIN. 13 "ero ciemnyer, 4To, BEpOSATHO, YUCHBIX B OyIyIIEM CTaHET MEHBIIIC.
Yro eme?

HudpoBbie NBOMHUKU U HEBPACTEHUS

VYke co3maHbl OCHOBBI O0IEH MaTeMaTH4YEeCKOW TEOPHH AMOLMOHAIBHBIX POOOTOB, KOTOpHIE
MIO3BOJISIFOT 3allpOrPaMMHUpPOBATh, MyCKal, MOKa IPUMHUTUBHOIO, HO, BCE K€, IICHUXOJOTMYECKOTO
aHaJjiora peajbHOro yesnoBeka. Ero Ha3zBaam nuppoBbIM JBOHUKOM.

OTO MpOrpaMMHpPOBAHHE OCHOBAHO Ha OOLIMX MAaTEeMaTHYECKHUX MOJEISX SMOLMOHAIBHBIX PO-
00TOB. BXOAHBIMM NapaMeTpamMu SBISIOTCS U3MEPEHHBIE y YelIOBEKa SMOLIMU, BOCIMTAHUE, KOIH-
YeCTBO HAKOIUICHHOH JIOTHYECKO mHpopManuu, Ko3pUIHMEHTH TaMITH U JPyrUe MCUX0IoTnye-
CKHE XapaKTepPUCTHKHU. PacCMOTpUM KOHKpPETHBIE IPUMEPBHI.

B MupoBoii poboToTexHHKE O0JIBIIIOE BHUMAHUE YIENSETCSl IPUMEHEHUIO POOOTOB B METUIIMHE.
OnHako MEAMLIMHCKUX POOOTOB, KaK MPaBWIIO, UCIIONB3YIOT MPH JICUEHUU TEIECHBIX, & HE JYILIEB-
HBIX 3a0oneBanuii. B 2018 romy mepMckue ydeHble BIEpBBIE ONMUCATM MaTEMAaTUYECKUE MOICITH
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JMArHOCTHKH TaKUX MCHUXUYECKUX 3a00JIeBaHMM, KaK HEBPACTEHUS U TICUXONATHsI IU(POBBIX JBOI-
HUKOB.

[IporpammHoe oOecrieueHre, OCHOBaHHOE Ha MaTeMaTUYECKUX MOJEISAX ATUX 3a00JIeBaHUMN JUIS
UGPOBBIX JBOWHUKOB, CIIOJIB30BAIIOCH IIPU OLIEHKE TSHKECTH HEBPACTEHUU U IICUXONATUU peallb-
HBIX IAI[UEHTOB B OJTHOM U3 HEBPOJOTHUeCKUX KIMHUK [Iepmckoro kpas P®. IIposepka maremaru-
KM IMarHO3aMM IAlMEeHTOB, IOCTABIECHHBIX BpauoM, II0Ka3ajaa TOYHOCTb ONPEAEICHUS CTCIICHU TH-
xKecTH 3abosieBaHuit 85%.

WTak, NCKYCCTBEHHBIM MHTEIIEKT MOXeT 0osieTb. 1 ero Mo:XHO M HyXHO jeuuTb. Ha ocHoBe
IIPEAIOKEHHON MaTEMaTUYECKOM MOJIEIN ONITUMAJIBHOTO IICUXOTPOITHOI'O JIEKAPCTBA II0KA3aHO, YTO
HEBPACTEHUs M ICUXONATUsl LU(POBBIX JBOMHHUKOB IOJHOCTHIO M3JI€YMMBI. A YTO C peaJbHbIMU
moapMu? Kak roBopurcs, UcciieJOBaHUsI IPOJI0JIKAOTCS.

3ayeM SIMOHIIAM TYMaHOU/IbI?

VYKe HECKOJILKO JIET B MHUPE, OCOOCHHO B BOCTOYHBIX IKOHOMHUYECKH PA3BUTHIX TOCYIapCTBaX,
takux Kak Anonwus, FOxnas Kopes u Kuraii, akTUBHO 3aHUMAIOTCSI CO3JJaHUEM T'YMaHOUIHBIX PO-
00TOB, SIBIISIOIIUXCS, TIO KpaifHE Mepe, TOYHOW BHEITHEH KOIMEH YeioBeKa, a ¢ TICUXOJIOTHISCKON
TOYKH 3PCHHUS — €0 U(POBBIM JTBOWHUKOM.

Ha Bompoc o Tom: «3aueM HY>KHBI 3TH pOOOTHI-KOIIUU YEIOBEKa, SBISIOLIUECS, [0 CYTH, JOPO-
TUMU UTPYIIKaMU?» - STMOHIIBI OTBEYAIOT: «MBI AenaeM To, 4To jAenaet Yuutenby. [Ipu aToM noa
VYyuTenem NOHUMAKOTCS U IPUPOAA, U BBICHINE CBEPXbECTECTBEHHBIE CUJIBI.

B CHIA u Cunranype uayt aanbine. Co31al0T KOIHMH JKUBBIX CYIIECTB M BHEIPSIOT B OHM3HEC
MIPOMEXKYTOUHBIE PE3YJIbTAThI pa3paboTOK MO POOOTOTEXHUKE.

A uto B Poccun? He Oynem oTBeuats 3a BCIO CTpaHy, pacCKakeM 0 KOHKpeTHo# [lepmu.

YMHBIE UTPYIIKU-BOCITUTATENIN

Heckombko ner Haszan C OI[HOﬁ N3 CUHTAIypCKUX WHHOBAIIMOHHBIX KOMITaHUH npeaACTaBUTCIIN
IlepMckoro yHuBepcuTeTa OOCYXKIATU MPOSKT MAaTeMaTHYECKOTO MOJENMPOBAHMS ICHXOJIOTHU
IMPUMUTHUBHOT'O HI/Iq)pOBOFO I[BOﬁHI/IK&. Ero rnaBHas 3aaa4a COCTOsJIa B BOCIIUTAHWUN KaIIPU3HBIX
JieTel ¢ MOMOIIBIO POOOTOB-UTPYIIEK.

Wnes cnenyromas. B urpymky (MsSuuK, J€TCKYH0 MAIIMHKY U T. J1.) BCTpauBarOTCsl MUKPO(OH,
HEeOOJIBIION 3JEKTPOIBUTATENIb U KOMIBIOTEpHBINA unn. Korna mManbin HauMHAeT TPOMKO KpUYaTh,
IporpaMMa OLIEHUBAET aMIUTUTY/y 3BYKOBOM BOJNHBI €ro Kpuka. [Ipu sTom poautenu pebGeHka mMo-
r'yT 3aJaBaTb MAaKCUMAJIbHOC 3HAYCHUC BBICOTEI 3BYKaA.

Kpuk «BKIIIOUaeT» 3JIEKTPOJBUTATENb, U UTPYIIKA «yOeraeT» OoT IOHOTO CKaHJaJIuCTa B Oosee
TUXO0E€ MECTO. HporpaMMa B YMIIC BBICUHUTBIBACT BPEMHI, HGO6XOHI/IMO€, 9TOOBI MAIBIIII YCIIOKOHMJICA.
IToToMm urpyuika Bo3Bpamiaercsa. BocurarenbHas KOMIIOHEHTA IMOHSATHA: KalIPU3bl — UTPE ITOMEXA.

Hebonpmias urpyiika pemiaiga MajleHbKYIO 33Jady. A CHHramyplsl cpa3y yXBaTHJIHUCh. MrHo-
BEHHO MPOCYHUTAIH dKoHOMUYeckuil 3dpdexr. [IpogaxkHas neHa npoaykra coctasuia 20 10U1apoB.
A ee npou3BoAMTENEM cTaja KuTaiickas ¢pupma. [Tozxe Takast ymHas UTpyiika Oblja U3rOTOBIIEHA B
OoJiee MPOCTOM BapHaHTE YUEHUKAMH OJHOM U3 MEPMCKUX LIKOJI.

— OrTkyna HOBBIE U YepriaeTe? — CIPOCUIIN CUHTAITYPCKHE YUYEHBIE Y IIEPMSKOB.

— [IpunymbIBaeM camMu, — OB OTBET.

— A MBI — U3 HayYHOU (PAaHTACTHKK — MPU3HAIKCH KoJuterd n3 CuHTramypa.

HeuenoBeueckas ICUX0I0rus

[Ipu cozmaHnum HOBOTO MBI YacTO OTTAJKHBaeMcs OT mojgoOHoro. Ho maxke ceitvyac, OGmaromaps
yKe pa3paboTaHHOM MaTeMaTHYeCKOW Teopur poOOTOB ¢ HEAOCOMIOTHON MaMAThIO, CTAJIO0 BO3MOXK-
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HBIM CO3aBaTh POOOTOB C IICHXOJIOTHEW», OTTUYHON YEIOBEUYECKOM, OT TOM, UTO CIeNal, Halpu-
Mep, «IMOHCKUW YUUTEIIbY.

["'ne rpanuisl BO3MOKHOT0O?

Kak MaremaTrnueckoe onucaHue MOBEJACHUS YEJIOBEKa IIEPEHECTH Ha MOBeIeHne podoTa?

Kax nmpuaymarh Heuen0BeUeCKYyI0 ICUXOJIOTHIO JIJIsl PEIICHHS YeTTOBEUECKUX 3a/1a4?

Hampumep, ncuxosiorust y4uT, 4To y 4eJIoBeKa eCTh 0a30BbIe SMOIMHU (CTpax, paaoCThb, yIUBIIEC-
HUE, THEB, Npe3peHue u T.7.). CuuTaroT ux no-pasHomy. Ha3eiBas 6a30BBIMH BOCEMb, IIIECTHA/IIATH
WM ABECTH IISTHACCAT IIECTh YMOLIHH.

KOMHLI-OTGp ITIOMHUT BCC

UTto0bl 3TO omucaTh CO3/laHa MaTeMaTUYeCcKasi TEOPUsSl SMOIMOHANBHBIX poboToB. OHa mpeano-
JlaraeT MPOU3BOJIBHOE KOJUYECTBO 0A30BBIX AMOIMN poOOTa, HE MPUBI3AHHOE K KOHKPETHOMY YHC-
ny. To ecTh mpu mporpaMMUpPOBAHUN MOKHO BBECTH U J[BE, U JECATHh THICSY 0a30BBIX MAIIMHHBIX
sMoIui. B koHEUHOM cueTe, UCXO0/1s1 U3 HBIHEUTHUX 3HAHUMN, 9TO BCeraa OyAeT MCUXO0JIOTHS, OTINY-
Hasl OT YEeJIOBEUYECKOM.

Eme npumep. Yenosek mo npupoje odaagaet KodQPUIUSHTOM aMITH, MCHBIIIUM €IHHULIBI, U
XapaKTePU3YIOMIUM Ty YacTh TMOJYyYCHHOW WHQOPMAIMK, KOTOPYIO OH 3armoMHWI. [Ipu co3manum
pPOOOTOB MOXKHO 33a71aTh KOA((UIMEHT MAITUHHON MaMsITH, PaBHBIN €UHHUIIE — U B 9TOM TOXe Oy-
JIET pa3HULa MEXy [ICUXO0JIoTuel poboTa U YesloBeKa.

Hagno nmymats, ¢ pa3BuTHeM poOOTOTEXHUKU U3yYCHHE B3aUMOOTHOIICHUH POOOTOB C HEUYEIOBE-
YECKOM TICUXOJIOTUEH C KUBBIM YEJIOBEKOM CTAHET OCOOCHHO aKTyaJIbHBIM.

9MOHI/II/I — BCJIMYMHA BCKTOPHAsA

Co3nareny NCKyCCTBEHHOTIO MHTEIUIEKTA 3a/1al0T IICUX0JI0raM MHOI'O BOIIPOCOB.

Hanpumep, mMaTematuku, paspabarbiBas MOJIENIb KOMITJIEKCHBIX 3MOIMHA po0O0Ta, MPUMEHSIOT
BEKTOPHBIN aHanmu3. JlomycTuM, 4TO Ha BHEHIHUNA CTUMYN y poOOTa B KaueCTBE OTBETHOM peakiuu
BO3HUKAIOT OJJHOBPEMEHHO Bce 0a30BbIe HMOILMHU. A MOTOM €ro YMII, HCXOJs U3 BO3HHUKIIEH KOM-
IUIEKCHOM SMOLIMH, BBIYMUCISIET 0a30BYI0, KOTOpPAsk U ONPEJEIISeT MCUXOIOTHYECKYI0 PEAKIIUIO PO-
00Ta Ha CTUMYII.

A TICHXOJIOTH CUMTAIOT, YTO Y YEJIOBEKA B OTBET HA CTUMYJI BO3ZHMKAET TOJIBKO OJIHA KOHKPETHAs
6a3oBas HMOLMUS, a HE OJHOBPEMEHHO BCS MX COBOKYITHOCTh. B TakuxX yCIOBUSX NPUHLMI OJIHO-
BPEMEHHOI'O NOSIBJICHUSI KOMIUIEKCHBIX AMOIIMI B OTBET HA CTUMYJI CTaBUT HOBYIO HCCIIEOBATENb-
CKYIO 3a7jaqy JUIsl ONMCAaHUS MEXaHU3Ma OMOLIMH YEIIOBEKA.

Wnu npyroit mpumep. MarematukaMu pa3padoTaHbl MOJIEIH TeMIIEpaMeHTa poOoTa, YUCIEHHOE
3Ha4YE€HHE KOTOPOrO ONpPENEseTCs HA OCHOBE CPAaBHEHHsI MHIMBHAYAIbHBIX TEMIIEPAMEHTOB IPyI-
bl POOOTOB.

[Icuxonornyeckne MeTOBI ONPENEIEHUST TEMIIEPAMEHTA YEJIOBEKA OCHOBAHbI HA T€HETUYECKHUX
XapaKTePUCTHKAX ITOTO YeJIOBEKa. A 3TO 3HAYMT, YTO aJITOPUTMBI U3MEPEHUS TeMIIepaMeHTa po0o-
TOB OTHOCUTEJIBHO MX TPYIIBI MOTYT OBITh IOJIO)KEHBI B OCHOBY HOBOW METOAMKHU OINpPEEICHUS
TEeMIIepaMeHTa OTJIEJIbHOTO YeJI0BEeKa OTHOCUTEIBHO IpyNIbI Jroael. Bee aTo mpuroaurcs B Oyay-
LIEM.

Mupom npaBiIT ryMaHUTapuu

B obmiectBe nm0/1eif HICTOPUYECKHU MPABIT ryMaHuTapuu. TexHHUeCKUue HAYKH JHMIIb UCTIOTHSIOT
WX colnuanbHbIi 3aka3. Oqnako B XXI Beke BIMSHUE MOCISAHUX HA TIEPBBIX CTAHOBHUTCS Bce Oosiee
3HAYUTENbHBIM. MUp pa3BHBAETCs MO KOJeOAaTeNbHOMY NMPpUHLIUITY. Posib pOOOTOTEXHHUKH U UCKYC-
CTBEHHOT'O MHTEJUICKTA JJIS YEJIOBEUECTBA y)KE BeCOMa 1 ¢ OOJBIIION BEPOSATHOCTHIO Oy/IEeT pacTHu.
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Ilo MHeHHUIO aBTOPOB, 0COOEHHO AKTYaJIbHBIMU CTAHOBATCS HCCJICIOBAHUSA B o0ractu «MHUPHO-
ro» W B3aMMOBBII'OAHOT'O IICHUXOJIOTHYECKOTO COCYHICCTBOBAHHA YCIIOBCKA U pO6OTOB. Ha/:[o OXH-
AaTb, YTO K 9TOMY OUYCHb aKTUBHO IMMOAKIIOYHUTCA KaK IICUXOJIOIrus, TaK U TOYHBIC HAYKH.

[Tcuxomnorus yenoBeka u podoTa

CymiecTByeT MHOXECTBO CY)KJIEHHH, KacaroIlUXCs OMACHOCTH WM OE30MacCHOCTH HIMPOKOTO
BHEJIpEHUsT POOOTOB B JKM3HBH OOIIecTBa. Tak, Hampumep, Gyryposor Paii Kypuseitn roBopur:
«CnusiHue 4yenoBeKa ¢ UCKycCTBEHHbIM uHTeIUiekToM (M) mpunecer moasiM moJib3y U yJIYUILIUAT
KauyeCTBO UX KU3HW.

Ho B MaccoBoM co3Hanu JIIO/EH CYIIECTBYET U Apyroe MHeHue: «3a nociennee Bpems MU pas-
BHUBAETCS TaK OBICTPO, UTO TEHEeph HE MPOXOAUT U Mecsua 0e3 coollieHuit o mpopbiBax B chepe
NU. B cambIX pa3HBIX O0NACTAX YEIIOBEYCCKOU JEATEIHPHOCTH KOMIIBIOTEP BCE Yalle HAYMHACT
MIPEBOCXOUTh yenoBeka. M Bce yamie roBoputcs o ToMm, kak MM nmoBiauseT Ha 3aHATOCTD JIIOAEH.
He Tonbko npemydne oObIBaTeNd, HO 1 MHOTOMYJIPBIE SKCIEPTHI OMACAIOTCS, YTO IO MEpPEe pa3Bu-
THS UCKYCCTBEHHOT'O MHTEIUIEKTa JIIOJsM Oy/lIeT OCcTaBaThCs BCE MEHbIE padOThl, a 3HAYUT, OyAeT
pacTH KOJIMYECTBO 0e3pabOTHBIX, KOTOPhIE YKOHOMUYECKH HE CMOTYT KOHKYPHUPOBATh C MalllMHa-
MU,

Kaxk npaBuiio, npu BeICKa3bIBaHUM ITPOTHO30B O Bpenae wiu nosb3e MU skcneptel paccmaTpuBa-
0T JIMIIb 9KOHOMHYECKHUE YIPO3bl YEIOBEUECTBY, HE 3aTparuBas CUXOJIOTMUECKUX aCTIEKTOB.

Ho na nam B3risi, Bce pa3roBopbl 0 poboTax 6e3 000CHOBAHUMN C MOMOIIBI0 MaTeMaTHUYECKUX
(OpMYIT ¥ YUCIIEHHBIX PAcYCTOB HOCAT YHCTO THIIOTETUYCCKHUI XapaKTep U SBJISIOTCS, CKOPEE BbI-
CKa3bIBaHUSIMU JTUYHBIX YOCKIECHUH, a HE OKOHUATEIbHON UCTUHBL. JJig TOro, 4T00B! JaTh 000CHO-
BaHHBIC YTBEPKJECHUS O MOJb3€ WU Bpeae poOOTOB, HYXKHO, MPEXKIAEC BCETO, MAaTEMAaTHYECKH OTH-
caTh MCUXOJOTUIO POOOTOB U MCUXOJOTHUIO YETTOBEKA.

Co3nanrie TepCOHANBHBIX POOOTOB HJET MO MYyTH MOJACIHUPOBAHUS PATMYHBIX TCUXUYECKHUX
MIPOLIECCOB YEJIOBEKA, OCHOBHBIMU M3 KOTOPBIX HA JIaHHBI MOMEHT SIBJISIIOTCS NaMSATh U AMoLMH. B
HACTOSIIIEE BpEMs CYIIECTBYET MHOXKECTBO PA3JIMUHBIX TEOPU, TTOCBSIIIEHHBIX MTOCTPOCHHUIO TAKUX
Mozeneid. OCHOBHBIM HEJIOCTATKOM BCEX CYIIECTBYIOIIMX TEOPUM SIBIISAETCS TO, YTO UX aBTOPHI pe-
IIal0T Y3KOCHEUAIN3UPOBAaHHBIE 33J]a4l U HE OMMCHIBAIOT «OOIIYIO MICUXO0JIOTHIO» pOOOTOB U Ue-
JIOBEKA B MOJHOM KOMIUIEKCE UX JI€ATEIbHOCTH.

BrnepBpie TOMBITKY TOCTPOUTH OOIIYyI0 MAaTEeMaTHYECKYIO TEOPHUIO SMOIMK YeloBEKa OCYIIe-
ctBun akagemMuk AH CCCP B.II. Cumonos emie B 70-x rogax mpouuioro Beka. M ObutH mpensio-
YKEHBI CUCTEMbI OOBIKHOBEHHBIX NHU(PEpeHITNANTBHBIX YpaBHEHUM, HA OCHOBAHUH KOTOPBIX B 3aBU-
CUMOCTH OT KOHKPETHOTO Habopa CTUMYIOB — BXOJHBIX MapaMeTpoB MOJENel — Mpeniaraioch
CTPOUTH IpapUKy HMOLUOHAILHOTO BO30YXK/IEHHUS YeIOBEKa B 3aBUCUMOCTU OT BpeMeHHu. OJIHaKo
ypaBHeHusi B.I1.CumoHOBa HOCWIIM, CKOpEE, UHTYUTUBHBIN XapakTep M MPAKTUKOW HE MOATBEP-
KIATNCH.

B 1980-x rogax viccneaoBaHUSIMH MOJECIMPOBAHUS SMOIMI YeTIOBeKa aKTUBHO 3aHsUICs mpodec-
cop Kamudopumiickoro yausepcutera (CIIIA) B.JIederp. im Obuta co3nana, Tak Ha3bIBaeMasi, Ma-
TeMaTudeckasi Teopus pedaekcuii, HO OHa paccMaTpuUBalia Y3KUW KpYyT 3aja4 OOIIei MCUXOIOTHU
YEJIOBEKA, CBSI3aHHBIX, MPEXKE BCErO, C ONMMCAHNEM BO3MOXXHOCTH COBEPIICHHS TEPPOPUCTHUCCKIX
aKTOB YEJIOBEKOM WJIU TPYIIION JIMII.

B Ilepmu, naunnas ¢ 2006 roma, mox pykoBoactBoM npodeccopa O.I'. Tlenckoro akTuBHO TIpo-
BOJSITCS MCCIIEOBAHUS, MOCBAIICHHBIE MAaTeMaTUUYE€CKOMY MOJEIUPOBAHUIO MOBEACHUSI SMOIMO-
HaJIbHBIX POOOTOB U MPHUHSITHUS UMH PELICHUI B 3aBUCUMOCTH OT SMOIMOHAJILHO BOCIIUTAHUS U JIO-
THYECKOTro OmbITa. MareMaTuueckrue MOJEIHU CO3[al0TCsl COTJIACHO XOPOIIO Pa3BUTON CYIECTBYIO-
el TYMaHUTapHOUM OOIIEH TEOpUHU TICUXOJIOTHH YEJIOBEKa, a TO3TOMY MOCTPOSHUE MOJIENeH OCy-
HIECTBJISETCS MAaTEMAaTHUKAMU MPU CTPOTOM KOHTPOJIE CO CTOPOHBI YUEHBIX-TICUXOJIOTOB. JTO M03-
BOJISIET OMUCHIBATH (POPMYJIaMHU MCUXOJOTHI0 POOOTOB, aHATIOTUYHYI0O UMEHHO MCUXOJIOTHH YeJo-
BEKa, a HE BBHIMBIIUICHHBIX a0CTPaKTHBIX CyliecTB. HO B KauecTBE BXOJTHBIX «IICUXOJIOTHYECKUX)
MapaMeTpoB MOJIENEH, MO3BOJISIONINX «BBIUMCISTHY IMOBEACHHE POOOTOB, pa3pabOTUMK POOOTOB
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MOJKET 33/1aBaTh JIIOObIC YMCIICHHBIC 3HaYeHUA. 1 onucaHusl TICUXO0JIOrMYECKOTO MOBEICHHUS KOH-
KpPETHOTO 4YeJOBeKa BXOJHBIMU IapaMeTpaMu MaTEeMaTHYeCKUX Mojejell poOOTOB SBISIOTCS YHC-
JICHHBIE XapaKTEPUCTUKH, IIPUCYILME ITOMY YEIIOBEKY.

[Ipexxae Bcero, Mbl pacCMOTPUM T'YMAaHOUIHBIX, T.€. YEIOBEKOMOJO00HBIX, pOOOTOB U MoOcTapa-
eMCs OIICHUTH CTETIEHb BIMAHUS UCKYCCTBEHHOTO MHTEIIEKTA 3TUX POOOTOB HA MICHUXOJIOTHIO YeJI0-
BEKa U COLIMYM HE Ha OCHOBE I'YMaHUTApPHBIX YMO3AKJIFOUEHHH, a COTJIACHO BBIBOAAM, IIOJYYEHHBIM
U3 CTPOTOil MaTeMaTUYECKOH TEOPHH, OMHUCHIBAIOIICH, B YHCIIE MPOYETO, B3AUMOOTHOIICHUS pOOOTa
u yenoBeka. [IpuBeneM UL HEKOTOPBIE Pe3yIbTaThl MAaTEMaTHUECKONH TEOPUH «OOIIel MCUX00-
UM YEJI0BEKONOA00HBIX pOOOTOB, HE BJaBasiCh B I€TAIM U HIOAHCHI 3TOM TEOpUH.

Jlis MateMaTuyeckoro omucaHusi (GopMmylnaMu NCHUXOJIOTMH 4YeJOBeKa MEePMCKHE YYEHbIE HC-
II0JIb3YIOT BBEJICHHBIE MU MaTEMaTHUUECKUE OINPEAEIEHUS TYMaHUTAPHBIX NOHSITUH AMOLIMHU, BOC-
MUTaHUS, TIOTHYECKOTO ONbITA U, TAK Ha3bIBAEMBIX, KOO (PHUIIMEHTOB YMOLIMOHAIILHOM U IOTHYECKON
KpaTKOBPEMEHHOH U J0JTOBPEMEHHOM MaMsITH, KOTOPbIE XapaKTEPU3YIOT Ty YacTh BOCIIUTAHUN U
uH(popMaluy, KoTopas He 3a0bIBaeTcs poOOTOM HIIM YEIOBEKOM C TEUEHHUEM pa3INYHbIX MpoMe-
KYTKOB BpEMEHH.

[TepMcKUMU yYE€HBIMH BBEJIEHO MOHSTHE «IIM(POBON NBOMHUK uenoBekay. L{udpoBeiM ABOWHHU-
KOM YeJIOBEKa Ha3BaH 3MOLMOHAJIBHBIN POOOT, Iie BXOJHBIMU apaMeTpaMyU MaTeéMaTUYeCKUX MO-
JIeJIe ero «ICUXO0JOTUYECKOTrO MOBEICHUS SABISIOTCSA IICUXO0JIOTHYECKUE TAPAMETPhl, U3MEPEHHBIE
Yy KOHKPETHOTO 4yenoBeka. OTMETHM TO, 4TO HU(PPOBON TBOMHUK — 3TO JIUIIb HEKOTOPBIHA IICUXO0JI0-
TMYECKUI aHaJor, a He MOJIHAs KOMHMS YeJIOBEKa, TaK KaK CO3/JaTh IICHUXOJIOTHYECKYI0 TOUHYIO KO-
IIAIO YEJI0BEKAa HEBO3MOYKHO B CHJIy MHOTOYMCIICHHBIX HIOAHCOB JIMYHOCTH KaXJOr'0 CYIIECTBA, HE
MOAJAIOUINXCS TPU MaTEMaTHUYEeCKOM OMHUCAHUU OOIIMM 3aKOHOMEPHOCTSIM.

OTMeTuM TaKkxke, 4To B HacTosiee Bpemsi B PO paspaboTtaHo u pacnpocTpaHseTcsi B CBOOOHOM
pojaXke MPOTrpaMMHOE KOMITBIOTEpPHOE OOecledeHre, Mo3BoJstomee 0e3 OOoNbIIUX TPYAHOCTEH
U3MEpSATh SMOLMU YeJIOBEKa U ero Ko3(pPUIMeHThl KpaTKOBpEeMEHHON naMsTh. MiMeHHo »TH napa-
METpbl HEOOXOUMBI ISl BBIYUCIIEHUH, TTO3BOJISIFOIUX MPOTHO3UPOBAThH MCHUXOJOTHYECKOE MOBEIe-
Hue 1U(POBBIX TBOMHMKOB YenoBeka. Bepudukanuss HaTypHbIMH IKCHEPUMEHTAMU MaTeMaTH4e-
cKkuX (Gopmyil, co3iaHHbIX B [lepMH M ONUCHIBAIOMIMX 3MOIMOHAIBHOE BOCHUTAHUE HU(PPOBBIX
JBOMHMKOB, MO3BOJIUJIA CIENIaTh BBIBOJ, YTO CPEAHSSI OTHOCUTENbHAS MOTPEIIHOCTh OTKIOHEHUS
PE3YJIBTaTOB BBIYMCIEHUIN BOCIIUTAHUMN OT PEaJbHBIX BOCIIUTAHUMN YENIOBEKA HE NpeBblmacT 14 %,
T.€. MaTeMaTU4yecKass MOJENIb BOCHUTAHMS LIMQPPOBBIX JBOMHUKOB MOXET OBITh MCIOJIb30BaHA B
NePBOM NMPHUOIMKEHUH U TIPH OIMCAHUM TICUXOJIOTUH YeJIOBEKa.

Ha ocHoBe mMareMaTH4ecKoro MOIEIMPOBAHUS ICUXOJOTUYECKUX MPOLIECCOB HU(POBBIX ABOM-
HUKOB JI0Ka3aHa TEOpPEMa, TOBOPSIIAsl O TOM, YTO YHCIIEHHOE 3HAYE€HUE AYMOLMOHAIIBHOTO BOCIIUTA-
HUS JBOMHHMKA OTPAaHMYEHO KOHKPETHBIM YHCJIOM, MPUCYIIUM KaXI0My HHU(PPOBOMY JBONHUKY, €C-
M ero KO3 QHUIMEHT 3MOIMOHAIBFHONW MaMsITH MEHbIE KOHCTAaHTHI, KOTOpas, B CBOIO OYepe/b,
MEHbIIIe eTUHUIBL. TakuM 00pa3oM, MOCTOSHHO BOCIUTHIBATH LU(PPOBOTO IBOMHUKA YEJIOBEKa He
HUMEET CMBICIA, TAK KaK C YBEIMYEHUEM BOCIMTATEIbHBIX CTUMYJIOB OTBETHAsl UTOrOBAsi SMOLMO-
HaJIbHAas peakuus ABOWHMKA Ha BOCIIUTAHUE YMEHBIIAETCS U CTPEMUTCS K HYIIIO.

AHanu3 MoJIy4eHHbIX MAaTeMaTUYECKUX MOJIEIEH MOKa3bIBaeT, UTO AJIS YCTPAHEHUs OrpaHuye-
HUS BOCIUTAHUS HEOOXOAMMO, YTOOBI HU(PPOBOI ABOWHUK ymea 0000LIaTh MOJy4aeMyl UM HH-
¢dopmanuio u Bociuranue. s 3Toro HeoOX0AMMO, YTOOB! ABOWHUK 00agall HE TOJNBKO KpaTKo-
BPEMEHHOM, HO U JIOJITOBPEMEHHOMN MaMSATHIO.

B xauectBe mpumepa NpakTUYECKOTO NPUMEHEHUS 3TOTO YTBEPKACHHMSI MOYKHO IPENJIOKUTH
CIIEHApUCTaM U peXHccepaM pa3IMuHbIX JIUTENbHBIX MEIUa MPOEKTOB, COCTOSALINX U3 OTAEIbHBIX
nepezaay, co3/laBaThb CBOM MPOTPAMMBI C YYETOM BO3MOXHOCTH OOOOIEHHs ayauTOpued TOW WH-
dbopMaluu ¥ BOCIUTAHUS, KOTOpbIE ObUIM IMOJYYEHBbI B pe3yibTaTe Mepenad, MpealecTBYIOMNX
Ka)KJIOM IIOCIIEHEN IIepeade Meaua IIpoeKTa.

Ha ocnoBe npenyoxxenubix B [lepmu popmyn qoaroBpeMeHHOM MaMsITH MUGPOBBIX TBOMHUKOB
co3JlaHa KOMITBIOTEPHAsl TPOrpamMma, MO3BOJISIONIAS BEIYUCIATH KOI((UIIMEHTH KPATKOBPEMEHHOM
MaMATH YE€JI0BEKa.
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Taxxe nokazaHa TeopeMa O TOM, UYTO IIPU HENPEPBIBHOM BOCIUTAHUM JBOMHMKA, Ui KOTOPOTO
KO3 QHUIHUEHTHl KPATKOBPEMEHHOM MaMATU CTPEMATCS K €IMHUIIE C YBEIMYEHHEM KOJIMYEeCTBa
CTUMYJIOB (UTO O3HAYaeT MpEeBpalleHue BOMHMUKA B poOOTa ¢ aOCOMOTHONW MaMsThIO, T.€. C TeUe-
HUEM BpPEMEHH 3a0BIBAIOLIET0 BCE MEHbILE U MEHbLIE HHPOPMALIMHU), BOCOIUTaHUE JBOWHUKA CTpe-
MUTCS K OECKOHEUHOCTH WMJIM CTAHOBUTCSI HEOTPAaHUYEHHBIM. DTa TeopeMa MO3BOJISIET JaTh CIEAY-
Ioliee onpeseneHue: GaHaTUKOM Ha3blBaeTCsl HU(PPOBOH IBOMHUK YeJIOBEKA, KOTOPBIA C TEUCHUEM
BPEMEHU CTPEMUTCS K IBOMHUKY C a0COIIOTHOW KPaTKOBPEMEHHOM MaMsIThIO.

OTMeTuM TO, UYTO OIpPENENIUThb, SABISETCA JU JBOWHUK (paHaTUKOM («haHATOM» Ui ILOY-
Ou3Heca) WIM TaKOBBIM HE SBISETCS, MOXHO HCIIONB30BaTh paspadboranHoe B PO mporpammuoe
obecnieyenue. Takxke ciaelyeT OTMETUTh TO, YTO JJIs BOCIUTaHUA (PaHATUKOB BOBCE HE 0053aTeNbHO
CTPEMHTBHCS K TOMY, YTOOBI TU(POBBIC TBOMHUKH YEIOBEKa YMENIU 00001aTh MOJy4eHHOE BOCIIH-
TaHHUE: BaYKHO JIMIIb TO, YTOOBI KPATKOBPEMEHHAs MaMATh BOCIIUTYEMBIX CTPEMUIIACH K aOCONIIOT-
HOW TaMATH 00 SMOIMOHAIBHOM BOCIIPHSITUN Ka)KIOTO HOBOTO (haKTa, TO €CTh IMCUXOIOTUIECKOTO
CTUMYJIa, TOPOKAAIOLIET0 HY>KHbIE BOCIIUTATEII0 3MOLIMH.

Matemaruueckasi Teopust poOOTOB ¢ HEAOCOIIOTHONW MaMsIThIO MTO3BOJISIET ONUCHIBATH B3aUMOOT-
HOILIEHUS LU(POBBIX JBOWHUKOB, BXOJAIIMX B OJHY I'PYNILY U IO3BOJISET, HAIpUMEpP, IPOrHO3UPO-
BaTh SMOIMOHAJbHBIE KOH(DIUKTH B TpymIe. AHAJIN3 MAaTeMaTHYECKUX MOJEIEeH IMOIMOHAIBHBIX
KOH(UIMKTOB I0Ka3aja, 4TO MPH OAWHAKOBON 3MOIMOHAJIBHOCTH KaXXIOro JBOHHHMKAa B IpYIIIIE,
JBOMHMKHU HHUKOTJa HE OyQyT KOH(IMKTOBATh, €CIH, HAPUMED, UX KOI(DPUIMEHTHI SMOIMOHAb-
Hot mamstu paBubl 0.333, 0.500, 0.143. M takux aHTUKOH(MDIUKTHBIX KO3()PHUIIMEHTOB MaMATH CY-
IIECTBYET OECKOHEYHOE KOJMYECTBO. JTOT PE3yNbTaT BaKEH B CBSI3U C TEM, 4TO, oaoupas uudpo-
BbIX JBOMHHMKOB C aHTUKOH(IMKTHBIMH KO3 (GHUIMEHTAMH MaMSATH, MOXKHO M30€XaTh ICUXOJIOTH-
YeCKUX HEYPSAHII, HAPUMED, B TpyIie poOOTOB.

Haunnas ¢ 2019 rona, uccnenosanus B [IepMcKOM TOCYHUBEPCUTETE MTPOBOIATCS MPU AKTUBHOM
ydactuu ydyeHbix Mzpauns. Tak, Hanpumep, Oigarogapsi 3ToMy MEXIYyHApOJIHOMY COTPYAHUYECTBY,
ObUIN BIIEpBbIE pa3pabOTaHbl MATEMATUUYECKHUE MOJIENHN I BEIUMCIIEHUH KO3 (DUIIMEHTOB BIUSHUS
OJIHOTO yesioBeKa Ha Jpyroro. KoappuuueHTs! BIUSHUS MOTYT MCHOJIb30BaThCS ISl BBISBICHUS
MICUXOJIOTHYECKOT0 JIM/Iepa B rpynme: 4yem 0osbie Ko3(h(UIUEHT BIAUSHUS MEepBOro ABOWHUKA 110
OTHOIIEHHIO KO BTOPOMY, TEM CHJIbHEE BTOPOM ABOWHUK 3aBHCHUT OT MOBEIEHHUS NEPBOIO JABOWHHU-
Ka. B pe3ynbraTe 4nCIEHHBIX SKCIEPUMEHTOB MOKa3aHO, YTO JHMJEPOM B IPYIIE CTAHOBUTCS LU }-
pPOBOI JBOMHUK C HAUMEHBIIUM KO3()(PUIIMEHTOM BIIMSHUSA, HAMOONBIIUMHU BOCIIUTAHUEM U KO3 (-
¢duneHTaMi KpaTKOBPEMEHHOU U JjoiaroBpeMeHHol namatu. Ha ocHoBanuu ¢opmyin 1t ko3ddu-
LIMEHTOB BHYyIIaeMOCTH (K03()()UIIMEHTOB BIUSHUSA) HE COCTABISAET TpyJa MaTeMaTUYECKU OMUCATh
Jla’ke Takoe sIBJICHHWE, KaK MHIMBHyaJdbHbBIN WM TPYNIIOBOM TMITHO3 M CO3/1aBaTh POOOTOB, JINYHO
MIpelaHHbIX CBOEMY XO3SIMHY — YEJIOBEKY.

Ha ocHOBe MaTeMaTH4ecKOro oIpeaesieHus SMOIMU HU(PPOBOro JBOWHUKA pa3paboTaHa hopmy-
J1a BBIYMCIICHUS MTPeo0IIajaloniero TeMIepaMeHTa U Co3/1aHa KOMITbIOTEpHasi MporpaMMa BbIUUCIIE-
HUS TeMIIepaMeHTa YeloBeKa MO aMIUIMTYJE €ro royiocoBoro obmeHus. IIporpamma mo3Bosser
OTIpEICNIUTh YUCIEHHOE 3HAY€HHE TEMIIEPAMEHTa UCIIBITYEMOr0 B T€UEHHE LIECTH CEKYHI. AJTro-
pUTM pabOTHI MPOrpaMMbl OCHOBAaH Ha HOPMHUPOBAHWU BBIYUCICHHBIX TEMIIEPAMEHTOB OOJIbIION
TPy JIIO/IEN ¢ U3BECTHBIMH YUCIIEHHBIMH 3HAUEHUSIMU TEMIIEPAMEHTOB U MO3BOJISIET ONPEIEIUTh
YHUCJICHHOE 3HAa4YeHHE MpeoOJaJatoniero TeMrepaMeHTa JBOWHUKA OTHOCUTEIbHO 3TOM TpYIIIBL
YucnenHoe 3HaueHUE TemrepaMmeHTa u3Mepsiercs Ha noayuntepsaie (0,1). Uem Ommke 3HaueHue
npeo0aatomiero TeMiepaMeHTa K eMHULE, TeM OJIHMKE YEeNIOBEK K SIPKO BBIPAXKEHHOMY XOJIEPUKY.

Bepudukanus pacueToB HaTypHBIMU 3KCIIEPUMEHTAMH Ha OCHOBE M3BECTHBIX MCUXOJIOTHYECKUX
TECTOB I0Ka3aja, YTO MPAaBUIBHOCTh BBIYMCICHUS MPEOOIIAAAI0NIET0 TEMIIEPAMEHTa OTHOCUTENBEHO
rpynisl groaeit u3 120 genosek paBHa 16 %. OTMETHM TO, YTO COTJIACHO UCCIIEIOBAHUIM IICUXOJIO-
rOB XOJIEPHK Hanbojee CKIOHEH K TBOPYECKOH paboTe, CAHrBUHUK MPUHUMAET, KaK MpaBuio, 00-
IyMaHHBIE U NPaBWJIbHBIC pEIIEHMs, a (PJIETMAaTUKU M MEJIAHXOJIMKH CIIOCOOHBI JUINTEIBHOE BPEMs
BBINOJIHATH HYJHYIO M HETBOpUYECKYIO paboTy. IloaToMy 3HaHHMe mpeobiafaroniero TeMnepamMenTa
YeJI0BEKa MOXKHO MCIIOJIb30BaTh JJIsl ONPECIICHUs] BUIA €ro TPYIOBON JESITEeIbHOCTH, HaIpuMep,
npu paboTe B KOMITAaHHH.
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Co3naHHas MaTeMaTudeckas Teopusi poOOTOB ¢ HEaOCONIOTHOM MaMsThbIO Ha OCHOBE Mojelneit
aMOMBAJIEHTHBIX 3MOLMH [TO3BOJISIET C IOMOIIBIO CYILECTBYIOLIMX KOMIIBIOTEPHBIX TEXHOIOTUN 0e3
IICUXOJIOTMYECKOI0 TECTUPOBAHUS YEJIOBEKA ONPEIENINUTD, SIBISIETCA YEIOBEK 3JI0NAMSATHBIM HWIN
HesnonaMATHBIM. [IporpaMma onpezneseHns 3TUX KayeCcTB YEJIOBEKa OCHOBAHA HA IOJCYETE KOJIU-
4eCTBA MUKPOBHOPALIMI TOJIOBBI HCIBITYEMOTO B TEYCHHE YETHIPEX MUHYT HKCIIEPUMEHTA C TIOMO-
IIbI0 YCTAHOBJIEHHOW Ha KOMIIbIOTEp BHJEOKaMepbl. Bepugukaius HaTypHbIMU SKCHEPUMEHTaMHU
[I0Ka3aja, YTo MPEUI0KEHHAs: METOAMKA BBISBICHMS 3JI0IIaMATHBIX U HE3JIOMAMSTHBIX JIOJIEH pa-
6oTaeT ¢ TouHOCTHIO 87 %.

OcTaHOBHMCS Ha ONMCAHUM PE3YJIbTATOB MEPMCKUX YUEHBIX, ITOCBALICHHBIX «B3aMMOOTHOIIIE-
HUI0» POOOTOB U IM(PPOBBIX ABOWHUKOB YEJIOBEKA.

Bynem cuutath, 94TO poOOT B OTIMYME OT HU(PPOBOrO JBOWHUKA YeJIOBEKa 00JanaeT abCoMIoT-
HOW MaMAThIO, T.€. HUYEro He 3a0biBaeT. B Teopuu nu@poBbIX ABOMHUKOB MaTeMaTHUECKU CTPOTO
JI0Ka3aHa TEOpPEMa, YTBEPKAA0ILasi, 4YTO pOOOTHI ¢ a0COIFOTHON NaMSAThIO OMACHBI [l YEIOBEKA.

ITox omacHOCTBIO ISl YeloBeKa clielyeT MOHMMAaTh IICHUXOJOTHYECKOEe M0/IaBIeHUE POOOTOM ¢
a0COJIOTHON MaMATBIO JTMYHOCTH HU(PPOBOro ABOWHUKA. OYEBUIHO, YTO HEOOXOAUMBIM YCIOBHUEM
6e3omacHocTH poboTa A HUPPOBOro JBOMHUKA YelloBeKa SIBJIETCS OTCYTCTBHE Y poboTa abco-
JIIOTHOM IIAMSATH.

OueBUAHO, YTO KOMIIBIOTEP, HE 3apaXKEHHBIH BPEIOHOCHOI MpPOrpaMMoi, sBJIsETCS pOoOOTOM C
abcomroTHOM mamsAThio. [ToaTOMy criemyromas TeopemMa, Ha Halll B3TJIsA, HE MEHee BakHa: «JIr000i
UG poBON JBOMHMK, AJIUTEIHHO pabOTarOIIUi 3a KOMIBIOTEPOM, 00s3aTelIbHO NMPHOOPETET KOM-
MBIOTEPHYIO 3aBUCUMOCTB).

ITo KOMIIBIOTEPHOH 3aBHCUMOCTBIO OyAeM Hpe/roiaraTh MCUX0JIOTHYECKOE M0/1aBJIeHUE KOM-
IBIOTEPOM U(POBOTO JBOMHMKA YelloBeKa. B Hacrosimmee BpeMsi MbI MMOBCEMECTHO HaOIOgaeM
KOMIIBIOTEPHYIO 3aBUCUMOCTB YEJIOBEKAa OT MOOMJIBHBIX YCTPOMCTB, TaK KaK raJKeTaMH JJIUTEIbHO
MOJIB3YIOTCS TIOYTH BCE JKUTENU TopofoB Poccuu, u 4enoBeK yKe TepseT YyBCTBO YBEPEHHOCTH,
€CIIU TIPH BBIXOJI€ HA YJIHILYy OH 3a0bIBaeT MOOMIIbHOE YCTpOHcTBO oMa. K cokaneHuto, KOMIbIo-
TEpPHOMN 3aBUCUMOCTH, KaK YTBEP)KJIa€T TEOpEMa, HE MOXKET U30eKaTh HU OJMH U3 HAC.

JIOTIOJIHUTENBHO ONHUILIEM €ILE OJUH U3 PE3yNIbTaTOB TEOPHH, KOTOPBIM MOYKET UCIOJIb30BaTHCS
Ha TIPAKTUKE U KOTOPBIN TOBOPUT O MATEMATHUYECKOM MpaBuiie 3pGHeKTUBHOTO (GOPMHUPOBAHUS 00-
LIECTBEHHOT'O CO3HAHMSI C TOMOLIBIO MEANA ITPOEKTOB.

[lycth B BocUTaHUM HUQPPOBBIX ABOMHUKOB HCIIOJIB3YIOTCS CPEICTBA MAacCOBOW MH(OpMALINU.
OueBUAHO TO, YTO B PELIEHUHU BONPOCOB 3(h(PEeKTUBHOr0 POpMHUPOBAHUS OOIIECTBEHHOTO CO3ZHAHUS
BaYKEH MHTEPEC ayAUTOPUU K METUA-TIPOEKTaM.

B monorpagun «Marematnueckue MoJenu poOOTOB ¢ HEAOCOMIOTHOM NaMAThIO U MPUIIOKEHUS
Mojieniei» nmpensoxkeHa ¢popMyiia nHTepeca Hu(poBbIX ABOWHUKOB K nporpammam CMU. Uccneno-
BaHNE MaTEMaTHUYECKON MOJENIN MHTEPEca M0Ka3al0, YTO 3TOT UHTEPEC, IPEIKIE BCErO, 3aBUCUT OT
SMOILIMOHAIBHOTO BOCTIPUATHUS HU(PPOBBIM JIBOMHUKOM Iepeaay npoekTa u kKodhduireHTa sMoIu-
OHAJIBHOM MaMsATH J1BOMHHUKA. J[J151 TOTO, YTOOBI paccunTaTh IJIaH BBITYCKA Mepeiad Meaua-npoeKTa
IIpU YCIOBUHM HEM3MEHHOT'O MHTEpeca K HEMY ayJIuTOpUH (YTO oOecrieunBaeT HEyMEHbIIeHHE peil-
TUHTa IpoeKTa) Obli1a pazpaboTaHa clielaibHasi KOMIBIOTEpHAs MporpaMmma.

AHanu3 MareMaTH4ecKol MOJIeIN MHTepeca JAAaeT OCHOBAaHUE YTBEP)KIaTh, YTO MpPHU OOJIBIIOM
KOJIMYECTBE HENPEPBIBHBIX TPAHCIALMN Nepefad Meaua MpPOeKTa A COXPaHEHHs MOCTOSIHHOTO
MHTEpeca ayAUTOPUU K MPOEKTY HEO0OXOAUMO JeaTh MPONMYCKH B TPaHCISILMM Tepeaad, MpuieM
KOJIMYECTBO ATHUX MPOMYCKOB JOJDKHO OBITh HAa €IUHHILY MEHbIE KOJIMYECTBA HEMPEPBIBHBIX
TPaHCIALUN.

MaremaTrnueckas Teopusi, cozgaBaemas mpod. O.I'. [IeHCKUM U ero yueHHUKaMH, MO3BOJISET, UC-
ClIeIoBaTh, B UUCIIE IIPOYEro, MoBeAeHue rpynmn podboTo. Tak B [lepMu pemmim mMaTeMaTHUeCKU
OIKCaTh )KU3Hb UCKYCCTBEHHOM BceneHHoit po60TOB, Ha3BaHHOIN aBTOpaMH BUPTYaIbHBIM MHUPOM.
IIpu 5TOM 3a OCHOBOIIOJIATAIOLIME NMPUHLMIIBI CYLIECTBOBAaHUS BceneHHON ObUIM B3STHI 3aKOHBI
nuanekTuku ['erens. IlepMckuMK yuyeHBIMH IPEIOKEHBI MATEMAaTUIECKUE MOJENIN Pa3BUTHSI BUP-
TyaJbHOIO MHUPA, TO3BOJISIFOIME ONMUCHIBATh (POPMYJIAMHU 3aKOHBI TUAJIEKTUKU: €AMHCTBA U OOpHOBI
IIPOTUBOIMOJIOKHOCTEN, IEPEX0/1a KOJIMYECTBA B KAUECTBO U OTPULIAHUS OTPULIAHMSL.
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Mogenu GyHKIMOHUPYIOT MPH YCIOBHH, YTO CYLIECTBYET KOHKPETHO MOCTaBJICHHAs Lelb JUa-
JIEKTUUYECKOTO Pa3BUTHS, BbIpaK€HHAss HAOOPOM 4YHuCesl — BEKTOpoM Iienu. Iloka cokHO roBOpUTH
O TOM, YTO 3TH MOJEJM ONUCBHIBAIOT B TOYHOCTU pPEAlbHBIA MHUpP, TaK KaK PEaIbHbI MUP UMEET
MHOKECTBO HIOAHCOB, KOTOpbIE pa3pabOTaHHBIMH MOJEISIMU He mpeaycmarpuBaroTcs. [lostomy
I HAYYHOM OCTOPO’KHOCTHU TIEPMCKHUE YUEHBIE YITOTPEOMIN TEPMUH «BUPTYaTbHBIH MUDY.

OpnHako, u3yyasi BUPTyaJbHbI MUD, UCKIIIOYAIOIIUI HIOAHCHI PEAJIbHOIO MUPA, MOXKHO OIpeJie-
JUTHh HanOoJiee 3HaYMMbI€ MPOLIECCHI, TPOUCXOAIINE B OKPYXKAIOIIEM MUPE, HAIPUMED, BBISBIATH
HOBBIE SKOHOMHWYECKHE LIUKJIbl U TEHAECHIMH Pa3BUTHS 3 KOHOMUKH U COLIMYMa — BILJIOTh 10 BbIYHUC-
JICHUS BPEMEHH TMEepexoia CHCTEMbl B HOBOE KauecTBO. /|y BBIYMCICHHS 3TOr0 BpeMEHHU pa3pabo-
TaHa CHelHaIbHasi KOMIbIOTEpHAs! IPOrpamMma.

OTMeTuM TO, YTO BepU(PHKAIMA MATEMAaTHUYECKUX MOJENICH NUAIEKTUKU 3aKOHAMH KJlaccuie-
CKOM MEXaHMKH, OIMCHIBAIOIIMMU MEXAHUYECKOE JBMKEHHE KaK YaCTH PealbHOr0 MHpa, HOATBEP-
JIWJ1a IPABUJIBHOCTD NPEAIaraéMbIX MaTEMaTHUECKUX MOJIENIEH.

Taxkum oOpa3om, IpUBEJECHHOE ONHMCAHUE HEOOJIBIIOT0 KOJIMYECTBA Pe3ybTaTOB MCCIEJOBAHUI
B MOJIEJIMPOBAHUU LIU(PPOBBIX JBOMHUKOB YEJIOBEKA M BUPTYAIILHOI'O MUpa MO3BOJISIET YTBEPKAATH,
YTO 3TH MOJEJIU MOTYT C HEKOTOPHIM HPUOJIMKEHHEM MPUMEHATHCS MPU ONMUCAHUU IICUXOJIOTUU
peaJIbHOTO YeoBeKa U peanbHoro Mupa. Cienyer OTMETUTh, YTO UMEHHO MaTeMaTu3alus ooIien
IICUXOJIOTUH YeJIoOBeKa I103BOJIUT, IIPEXKE BCET0, IPABUIILHO YIPABJIATH KaK IOBEIEHUEM COLIUYMA,
rpynn poOOTOB, TaK U MCIOIb30BATHCS P CO3/1aHUU HOBOT'O KJIacCa KOMIIBIOTEPHBIX UTP, YUUThI-
BAIOLIMX IICUXO0JIOIMYECKHE 0COOEHHOCTH repoeB, NPUCYLIHE KOHKPETHBIM JIIOJISIM.

B 3aBepiuenue paccmorpenust npobisieM yenoBeka U MU ¢ nmo3unuum ncuxonoruu, cieayer oTMe-
TUTh, YTO COBPEMEHHbIE MAaTEMAaTUUYECKHUE MOJEIN SKOHOMHUKHU MPAKTHUECKU HE YUUTBHIBAIOT YEJIO-
BEUYECKHUI (PaKTOP MPHU MPUHATHH YIPABICHUYECKUX PEHICHUH U MPOBEACHUH UX B KHU3Hb. [loaTOMY
B HACTOAILIEEe BpeMs OCOOYIO aKTyallbHOCTh NMPHOOpETaeT COo3JAaHHue MaTeMaTH4ecKO Teopuu 00-
€M MCUXOJIOTUHU YEJIOBEKa, TUaIeKTUUYECKOIO Pa3BUTHUS YEJIOBEUYECKOIO COIMyMa M MaKpOIKOHO-
MUKH.

A TyT mosrydaercsi, 4YTO Ha JIaHHbIII MOMEHT HECOMHEHHBIM MPUOPUTETOM B PEILICHUH 3a/1a4 Ma-
TeMaTHU3aluu oOIIeH CUXOJIOTUHU YeJI0OBEeKa U MaTeMaTH3alui OOLIMX MPUHIIUIIOB Pa3BUTHsI COLU-
yma o0aaet Hay4dHas Tpynna Bosriasisiemas mpodeccopom O.I'. [TeHckuM, KOTOpasi 3aHUMAETCS
MaTeMaTHYECKUM MOJICIMPOBAHUEM IICHXOJIOTMYECKOTO MOBEJCHHs, TaK Ha3bIBAEMbIX, LU(POBBIX
JBOMHMKOB, SIBJISIOIIMXCS TICUXOJIOTUYECKUMHU aHAJIOraMH YeJIOBEKa, ONUCHIBAET OMACHOCTH HCKYC-
CTBEHHOT'O MHTEJUIEKTa JJIsl YelIOBeKa C TOYKH 3PEHUs MCUXOJIOTHH, MpejuiaraeT o0Iue MOAEIH
JUAJIEKTUYECKOTO Pa3BUTHS BUPTYaJbHOTO MHUpa HMU(PPOBBIX JBOMHHUKOB, YEIOBEUYECKOIO COLIMYMa
1 MaKpOSKOHOMMKH.

Ho 310, Tak cka3aTh B3IJIsi]] 32 TOPU30HT B3aMMOOTHOIIeHHH yenoBeka 1 U c6oky. A uto mps-
MO 10 Kypcy?

CnoBo ¢ytyporory.

I'mynocts, )KaqHOCTB U €1e Pa3 TIIyIoCTb —
BOT TPH TJIABHBIE YTPO3bI UEJIOBEUECTBY

Vixe ceiiuac, B 2020-e rojibl, YETOBEYECTBO CTOJIKHETCS € MpoOJieMaMH, TPU U3 KOTOPBIX Hpe.-
CTaBJISIIOT peabHYIO yTpo3y IS €r0 CyIecTBOBaHus, yBepeH (pyryposor FOBans Hoit Xapapu.

CBouMu mpeicKa3aHusiME OH Tonenuiics Ha ¢popyme B JlaBoce. [IpencrasisieM BHUIMAHHUIO YUTA-
TeJel MHEHHE M3pamIbCcKoTo (pyTyposiora B nepeckase koppecnonnenta PBK Anacracun Annpe-
€BOM.

Brictynas na Bcemupaom sxonomuueckoM Gopyme B siuBape 2020 roa, n3panabCKuid HCTOPHK,
¢byryponor, npodeccop Espeiickoro ynusepcutera B Mepycanume FOBans Hoit Xapapu oueprun
TPH BBI30BA, YTPOKAIOIIME YETIOBEUYECTBY KaK BUY:

- siZIepHasl BOWHA;

- 9KOJIOTUYECKUI KPU3HC;

- pa3pylIHTeNbHAs CHJIa TEXHOJIOTHIA.
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Ecnu nepsele 1Be HaM B TOM WJIM MHOW CTENIEHU 3HAKOMBI U IOHATHBI, TO IMOTEHIUAIbHBIC 110-
CJIECTBUS TIOCIEIHEN HaM €ILE TOJIbKO MPEICTOUT OCO3HATh, OTMETHII XapapH.

TexHoI0rMH, TOMUMO OYEBHIHOM MOJIB3bI, HECYT B cebe Maccy puCKOB. B cBOMX mpenckazaHusx
nucarenb-QyTyposor CKOHLIEHTPUPOBAJICS UMEHHO Ha HUX, BBIJICIUB ISITh MOTEHLUAIBHBIX MPO-
OneM.

«becmnone3nniey JIIO AU

ABTOMaTH3alMsl CKOPO YHUYTOXXKUT MHUJUIMOHBI CIELHUATbHOCTEHW. be3yclloBHO, HA HMX MECTO
MPUAYT HOBBIC TPO(eccuu, HO MOKa HEeSICHO, CMOTYT JIM JIFOJIA JJOCTAaTOYHO OBICTPO OCBOUTH HEOO0-
XOouMbIe HaBbIKU. [IpeanonoxkuM, Bam 50 JieT, ¥ BbI TOJILKO YTO MOTEPSUTH CBOE paboyee MECTO U3-
3a OeCMMIIOTHUKOB. Terneph MOsBUIACh BO3MOXKHOCTh CTaTh Pa3pabOTYMKOM MPOrpaMMHOTO obec-
MIEYCHUSI YWIIH YIUTEIIEM WOTH JIJISl MHKEHEPOB, HO CMOXKET JIM MATUICCATHICTHUI BOJAUTEIH TPY30-
BHKa MEPECTPOUTHCS M MPOSBUTH ceOsl B KaueCTBE Takoro crenuanucta? Y nepexkBan@uiimpoBars-
Csl HaM MPUCTCS HE pa3 U He JIBa, & CHOBA M CHOBA Ha MIPOTSKCHUH BCCH KHU3HU.

Ecnu B mpomuiom yenoBeky NpUXOAUIOch OOPOThCs ¢ dKCIuTyaTanueid, To B XXI| Beke aeiicTBu-
TeIBHO MaciTabHas 60prOa OyIeT BECTUCH MPOTHB Oecrosie3HOCTH. M ropasmo xyxke OyneT oka-
3aTbCs HE Yy JCIT, 9eM OBITh IKCILTYaTHPYEMbIM.

Te ke, KTO MOTEPIUT HEyAauy B 3TOH OOprOE, CTaHYT YaCThIO CBOCOOPA3HOTO «OECIOIe3HOTO
KJIacCa» C TOYKH 3PEHUS SKOHOMHUYECKON M MOJUTHICCKONW CHCTEMBI. JTO, B CBOIO ouepeb, Oyaer
CrocoOCTBOBATh POCTY pa3pbiBa MEXAY HE HAllEeIIIMMU ce0s B HOBOM MHUpE JIOJbMHU U MOTYIIEe-
CTBCHHOM DJIUTOM.

HepaBencTBo Mex 1y cTpaHaMu

MBI yxe HaxoAuMCsl B pas3rape «rOHKM BOOPYKEHHI» BO BCEM, YTO KacaeTcs UCKYCCTBEHHOI'O
untemnekra (MU). Ceiiuac Kutait u CILIA B Helt nTUAUPYIOT, OCTaBUB MHOTHE JIPYT'He CTPaHbI Jale-
KO 1o3aau. Eciau Mel He pacnipeienum BO3MOKHOCTH M Pe3yJIbTaThl, KOTOophle naet Ham MU, mexny
BCEMH JIFOJIbMH, OTPOMHOE OOraTcTBO OyJeT CKOHIEHTPHUPOBAHO TOJIBKO B HECKOJIBKHX BBICOKOTEX-
HOJIOTHYHBIX I[EHTpaX, TOTJa KaK OCTAJIbHbIE TOCyAapcTBa JIMOO 00aHKPOTATCS, TMOO CTaHYT DKC-
IUTyaTUPYEMBIMU LIU(DPOBBIMU KOJIOHHUSIMH.

[Ipu sTOM peus uaer o nocraroyHo npuMuTUBHOM MU, KOTOpOTO, TEM HE MEHEEe, JOCTATOYHO,
4YTOObI HAPYIIUTH TI100aIbHBIN OaaHC.

[IpencraBpre cebe, 4To OyAET C pa3BUBAIOLIMMUCS SKOHOMHKAMU, €CJIM TEKCTUJIb WJIK aBTOMO-
ounu Oynet aewenie npousBoauTh B Kanudopuuu, yem B Mekcuke? A uro OyzAeT, eciu JIeT yepe3
20 kro-Hubyap B Can-®pannucko win [lekune Oyaer 3HaTh BCE JIMUHBIE TaHHBIE O KAXJIOM MOJIH-
THKE, CyJIb€ U )KYPHAJIHNCTE Balleil CTpaHbl? byner nu cTpaHa no-npeKHeMy He3aBUCHMOM WJIU CTa-
HeT nngpoBoil kononuei? Korga y Bac 10cTaTOYHO AaHHBIX, BaM HE HY)KHO OTHPAaBJIATH COJAAT,
YTOOBI KOHTPOJIUPOBATH FOCYAAPCTBO.

Hudposas qukrarypa

HepaBHOMepHBIIf KOHTPOJIb HAJ| TaHHBIMH MOKET MPUBECTH K IU(PPOBBIM JUKTATypaM.

DTy 0omacHOCTh MOXHO chopMmynupoBath B Buje ypaBHeHus: B x C x D = AHH, rne B — Ouono-
rudeckue 3HaHus, C — KoMIbIOTepHBIC BhunciaeHus, D — nmanubsie, a AHH — cnocoGHOCTh «B371a-
MBIBaTh) JIIOJCH.

Ecnu y Bac Oynyt Ha pykax Bce IIEpEMEHHBIE B JIEBOW 4acTH (POPMYJIbl, BBl CMOKETE B3JIOMAaTh
TEJI0, MO3T U CO3HAHUE KaXIOr'0 YEJIOBEKA, a TAK)KE IOHATH €ro Jydlle, 4eM OH caM. Bbl cmoxere
y3HaTh €ro TUI JIMYHOCTH, MOJUTHUYECKUE B3I, CIA00CTH, CaMble TIOTaCHHbBIE CTPAXU U HaJle kK-
JTBI.
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Cucrema, KOTOpasi IOHUMAET HAC JIy4llle, YEM Mbl CAaMH, MOXET MPEICKa3aTh HAIIM YyBCTBA U
pelIeHNs, MaHUITYJIMPOBaTh MU U B KOHEYHOM UTOI€ IPUHUMATh PEIICHNUS 3a HAC.

KoneuHo, yMeHHe «XaKHYTh» YelIOBeKa MOXKET OBbITh MCIOJIb30BaHa U Bo Onaro. Hampumep, mmst
YIIy4IIEHUsI CUCTEMBI 3ipaBooxpaHenus. Ho eciu Takas BiacTh nomnajuer B IJIOXUE PYKH, Pe3yibTa-
TOM CTaHET CaMbli CTPALIHBIM TOTAIUTAPHBIN PEKUM B HCTOPUH YEIIOBEYECTBA.

[IpencraBeTe cede yciaopayro KHJ/IP yepe3 20 ser, rae Kakabli )KUTENb JOJDKEH OyJIeT MOCTO-
SIHHO HOCUTH OMOMETpUYECKU Opacier, KOHTPOIMPYIOMINA KPOBSHOE JaBlieHHE, YacTOTy Cepiaey-
HBIX COKPAILICHUH U aKTUBHOCTb MO3Ta.

W BOT BHI CllylIaeTe Mo pajivo BHICTYIJICHUE BETUKOTO JIUJEPA, a CHEICTYKObI YK€ 3HAIOT, YTO
BBl HA CaMOM JIeJIe€ IIPU 9TOM 4YyBCTBYETE. Bbl MOKeTe CKOJIBKO YrOAHO XJIONATh B JIAJOIIU U YIIbI-
0aThCs, HO €CJIM OHM Y3HAIOT, YTO BBl HA CAMOM JIeJie 3IUTECh, 3aBTpa BhI yke Oyzaere B ['YJIATe.

Bo Biactu anroputMoB

[MockonbKy Jronu OyayT Bce uarie mpeaoctasisth VI BO3MOKHOCTh MPUHUMATH PEIICHUS 32
HAac, BJIaCTh OyJeT MepPeXoIuTh OT JIIOJICH K aroputMaM. M 310 yxe MpOHCXOIHT.

Ceromuss MuUIHapbl JIroed noBepsroT anroputMam Facebook, Google, Netflix, Amazon u
Alibaba, neMOHCTpUPYIOLINM, PEKOMEHAYIOMINM, MPEIarafolliM, YTO MIOYUTATh, IOCMOTPETh, KY-
IOUTh U YeMy BooO1mie BepuTb. CKOpo MOJZ00HBIE aITOPUTMBI OYy1yT TOBOPUTH HaM, T1e paboTaTh U
Ha KOM JKCHHUTBCS, @ KOMIIAHUSM — CJIEJYeT JIM HaHMMaTh Hac Ha paboTy M BbIJaBaTh JIM HaM Kpe-
AuT. B CBsI3M ¢ yeM BO3HHMKAET BOMPOC: KAKOB TOTJA CMBICI YEJIOBEYECKOTO CYIIECTBOBAHHS, €CITH
OOJIBIIMHCTBO PELICHUI MPUHUMACTCS KoMIbloTepamu? JII0u MOTYT MPOCTO MOTEPSITh KOHTPOIIb
HaJ[ CBOCHI KH3HBIO.

YHUUYTOKEHHUE YETTOBEUHOCTHU

TexHoMOrMU MOTYT Pa3pylIUTh HE TOJIHKO IKOHOMHUKY, MOTUTHKY M KHU3HEHHYIO (UiIocoduro,
HO ¥ Hallle OMOJIOTHYECKOE YCTPOUCTRO.

B Ommwxkaiimme necsatunetus MM u OMOTEXHONOTMHM JaayT HaM HEBEPOATHBIE CIIOCOOHOCTH,
BKJIFOYAsi ICKYCCTBEHHOE CO3J[aHUE JIFOJCH M COBEPIICHHO HOBBIX (opm xku3HU. [IpaBUTEIBECTBA,
KOPIOpaIi ¥ BOEHHBIE MOTYT UCIOJIB30BaTh 3TH BO3MOXHOCTH ISl YAYUIIICHHs TAaKUX YelloBeue-
CKHX HABbIKOB, KaK MHTCJUICKT U AUCHUILIMHA, IIPU 3TOM npeHe6pera$1 APyrumMu, HE CTOJIb HYKHBI-
MU JJIs UX LeJiell HaBbIkaMu U (OpMHUPYS TUIACT JIOEH, He CIOCOOHBIX K COCTPAJaHUIO, YYBCTBY
MPEKpPaCHOI0 U JyXOBHBIM IICPCIKUBAHU M.

BwmecTe 3a oxHO

Tak 4To ke Hajo A Havajga MOHUMAaTh, YTOOBI HE JOMYCTUTh TAKOTO pa3BUTHUA coObITHII? To,
4TO I100abHbIe MPoOIeMbl TPEOYIOT 00IIEMUPOBOIO pelIeHus, coTpyaHuuecTsa. [Ipu atom, Mex-
1y HallMOHAJIM3MOM U IJ100aIM3MOM, MOYepKUBaeT XapapH, IPOTUBOPEUHUS Ha CAMOM JIeJie HeT.

Harnmonanusm — 3T0 He MpPO HEHABUCTH K UYKUM, a Mpo Jr000Bb K cBouM. B XXI Beke, 4ToObI
obecrieunTh 6€30MacHOCTh U Oy/yIlee COOTEYECTBEHHUKOB, HY)KHO COTPYIHUYATh C MpPEACTaBUTE-
JSIMU APYTUX CTpaH paau obmiero Omara. Teneps rimo0anu3M HE O3HAYaeT CO3/laHUE TII00aTbHOTO
MIPABUTENIbCTBA, OTKA3 OT HAI[MOHAIBHBIX TPAIULIUN WM MUTPALUH, HO IPUBEPKEHHOCTh TI100ANIb-
HBIM 3ajJlayaM, KOTOpbIE€ HE OTPULAIOT YHUKAJIBHOCTh KaX/10H HAaLlMHU, a JIMIIb PEryJupyrT OTHO-
HIeHusl MeXy HapoaaMmu. M xopommm npumepom Takoi Mozaenu HOBane Hoit Xapapu HazbiBaeT
YeMIUOHAT MUpa 1Mo GyTooITy.

C oJHOI CTOPOHBI, YEMIIMOHAT MUPA — ATO COPEBHOBAHUE, HO B TO 7K€ BPEMsI OH SIBIISIETCS yIH-
BUTEIIHBIM NIPUMEPOM TIJI00AJIbHOM FapMOHMH, I'/Ie KOMaHJbl JOrOBAPUBAIOTCS 00 OJMHAKOBBIX
npaBuiax urpbl. Eciiv BaM HpaBUTCS YeMIIMOHAT MUPA — BBl yXKe TTI00AIHCT.
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Ceituac MBI )KUBEM B MHpPE, B KOTOPOM Ha BOMHE yMUPAET MEHbIIIE JIOIeH, YeM OT CaMOYOHIACTB,
U IIOPOX TOPa3/l0 MEHEE OMACEH, YeM caxap. Mbl HACTOJIBKO MPUBBIKIM K 3TOH CUTYyalluH, 4YTO CUH-
TaeM ee YeM-TO CaMUM cO00M pazymerommmcs. M1 BMecTo yKperuieHus: Xpynkoro MUpOBOTO MOPSi -
Ka MHOTHME CTpaHbl PEeHEeOPEraloT UM M Jake HaMEpEeHHO ero nojapsiBaroT. [100anbHbIM nOpsaoK
TENepb MOX0X Ha JIOM, B KOTOPOM JKUJIbI[bl HUYETO HE PEMOHTUPYIOT. OH MOKET IPOCTOATH €IIe
HECKOJIBKO JIET, HO €CJIM MBI IIPOJIOJDKUM B TOM JK€ yX€, OH PYXHET, 1 MUP CHOBAa OKakKeMcCs B
JUKYHTJISIX BE3JIECYLLIEH BOMHBI, IPEAYIIpexIacT XapapH.

Bce 310, KOHEYHO, HE TPUTOBOP, A JIMLIb CLIEHApUU pa3BUTHUs. JIr0Oble MpOLECChl MOXKHO U3Me-
HUTb, a TEXHOJIOTUH HUCIIOIB30BaTh BO Oaro. Mbl BCe elie MOXKEeM MOBJIHATh Ha TO, Kak OyJeT BbI-
IIAAETh OyAyIUi MUp, U 9TOr0 M HE0OOXOAUMO MEXyHapOJHOe cOTpyiHn4ecTBO. [loToMy uTO B
CUTYallUU C BBIIICTIEPEUNCICHHBIMH TJI00aJIbHBIMU YTPO3aMHU Ha CaMOM JieJie HEe BaKHO, KTO 1mode-
IUT — MPOUTPABLIMM CTAHET YEJIOBEYECTBO, 3aKIHOYACT U3PAMIIbLCKUI UCTOPUK, QyTyposor, mpo-
deccop Epetickoro yausepcutera B Uepycanmme FOBane Hoit Xapapu.

YroObl HEe mpourpaTh B COCTSI3aHUM, HAJ0 XOPOIIO 3HATh MapTHEpa-NpoTUBHUKA. UTO U3 cebds
npencrasisier U B popmare 0AHOrO U3 OCHOBHBIX MEXAHHU3MOB OUEPEIHOM MPOMBIIIEHHON pe-
BOJIFOIIMM U YTO 3TO AACT YEJIOBEUECTBY, pacckasbpiBacT Jmutpuii COKoJI0B, PyKOBOAUTEb OTAEIA
KoHcanTuHra u uaTerpanuu Orange Business Services B Poccun u ctpanax CHI'.

Nunycrpus 4.0:
Big Data, undpoBuzaius 1 pocT 3KOHOMHKHU

Wunycrpust 4.0 — 3TO CUHOHUM YE€TBEPTOI MPOMBIIIJIEHHONW peBosonuu. Ee BaxkHeliue aie-
MEHTBI — KHOeppU3nYeCKue CUCTEMbI, YMHOE TIPOU3BOJICTBO, UHTEPHET BelleH, O0NbIlie JaHHbIE U
Ipyroe.

YTO MOXKET 1aTh HOBAasl IPOMBIIIJIEHHAS! PEBOJIIOLIMS YEIOBEYECTBY?

Omna 3apoxxnaetcst yxxe ceroans. Ee ocHoBa — aBromaTtu3anusi U poOOTH3alLMs, YMHBIE TpaHC-
MOPTHBIE CPENICTBA, TEXHOJIOTUU MAIIMHHOTO 00y4yeHus u aHanu3 Big Data. MoxxHoO cka3aTb, 4TO
Nunyctpus 4.0 — 1o cnusiHue Ou3HEca, MPOU3BOCTBA U OOIIECTBA C ITU(DPOBBIMHU TEXHOJIOTHUSIMH.

OcnoBHble 351eMenThl UHnyctpum 4.0

B ornnune oT yxe CBEpIIMBIIMXCSA NEPBOH, BTOPOM M TPETbEW NMPOMBIIUIEHHBIX PEBOJIOLUH,
CYTbh YETBEPTOI HE TOJBKO B MOSBICHUH HOBBIX TEXHOJIOTUM, HO U B UHTETPaLlM yXKe CYLIECTBYIO-
IIUX B O/IHY cuctemy. Tak, B o0nauHbIX BeluMcieHusx, B Murepuere Bemelt (IoT), B BupryansHoit
peansHOCTH (VR), B chepe nHpOopManmoHHON 6€30MaCHOCTH MOSBUIIUCH HOBBIE TEXHOJOTHUH, KOTO-
pble Kak pa3 ¥ Mmo3BoJwiIM HapaboTku 3a 20-30 et npuHEeCTH B peajbHOE MPOU3BOACTBO, C/ENATh
UX JTOCTYMHBIMHU JJISl IIMPOKOTO MCIOJB30BaHUA. Bce Kycouku masna yke ecTh, OCTaloCh JHIIb
JOXK/IaThCsl, KOT/Ia U3 HUX COOepyT €AMHYI0 KapTHHY. HO KaKOBBI IJIaBHBIE 3JEMEHThI YETBEPTOM
MPOMBIIIUIEHHON PEBOIIOLINU?

Kubepdusnaecknue cucTeMbl

Tax Ha3pIBatOT TMOPU]l TEXHOJNOTMHA U (PU3MUYECKUX TMPOIIECCOB, HAPUMEpP, YMHOE IPOU3BOJI-
cTBO. I'maBHas uzaest kuOepPU3MUECKUX CUCTEM — MaKCHUMajbHas aBTOMATU3alUs, YACTUYHOE WU
IIOJTHOE UCKIIIOUEHHE YeJIOBEKa U3 MPOU3BOACTBEHHBIX U OM3HEc-mIporeccoB. IIpobiema B TOM, UTO,
YeJI0BeK — 3TO Bcerna ciaboe 3BeHO. YenmoBeueckuil ()akTOp OUEHb YACTO SIBISETCS MPUUMHOU
OLIMOOK, HETOYHOCTEH, B pe3ysIbTaTe Yero OU3HEC TEPNUT YOBITKH. A B HEKOTOPBIX OTpacisixX Mpo-
MBILIUIEHHOCTH YeJloBeYecKasi OIMOKa W BOBCE MOXKET NMPHUBECTU K TPAru4eCKUM ITOCIIEACTBHUSAM,
HaIpuMep, K TpaBMaM Ha IPOU3BOCTBE.

Kubeppuznyeckre cucTeMbl MO3BONAIOT YIYUIIUTh MPOU3BOJICTBEHHBIE MPOIECCHI, 0Oecredn-
Bas B real-time pexxnme 0OMEH TaHHBIMH MEX]Ty TAKHMH JJIEMEHTaMH, KaK MPOMBIIIICHHOE 000py-
JIOBaHUE, JIOTHCTUKA, CUCTEMBbl YIpaBJIeHUsI OM3HECOM M KinmeHTamu. Kpome Toro, kubepdpusnue-
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CKHE CHUCTEMBI MO3BOJIAIOT B ABTOMAaTHUECKOM PEKMUME BECTH MOHUTOPHHT, a TaK)Ke KOHTPOJIUPO-
BaTh BECh IPOILIECC, BKIIIOYAs aaNTallI0 IPOU3BOJICTBA MO/ TEKYIIUE HYX/IbI KIHEHTOB.

Tak, xomnanus Toshiba ucnonp3yer kubGep-¢puznveckue CUMCTEMBI B MPOCKTE BUPTYaIbHON
anekTpocTaHuud. B ee koHcTpykuuu npemaycMoTpensl loT-pemenus s KOOpAMHALUK PaOOTHI
pacrpeleIEeHHbIX HCTOYHUKOB SHEPTUU U UCIIOJIb30BaHusA pecypcoB. MU -rexnonoruu u loT no3so-

JSIOT ONTUMHU3UPOBATH SHEPrONOTPEOIEHNE CUCTEMBI, a TAKXKe MPOTHO3UPOBATH 3TOT MOKA3aTelb B
ommkaiiiem Oynymem. tor — makcuMmanbHas 3pGEeKTUBHOCTh pabOThI CTaHIIHH.

[Ton xubepduznueckuMu cucTeMamMH MOJIPa3yMeBalOT HE TOJIBKO MPOU3BOJICTBO, HO W, HAIpPH-

Mep, O6ECIMIIOTHBIE aBTOMOOMIIN, KOTOPBIE «3HAIOTY», YTO MPOUCXOJUT BOKPYT U CLIOCOOHBI 00IIATh-
csl Ipyr ¢ apyroM. Takue TpaHCHOPTHBIE CPEACTBA «BUIAT» MPOUCXOsIIEe BOKPYT Oiaroaaps Ju-
napam, paaapam, kamepam u loT-maTtunkamM, U CriOCOOHBI M3MEHATH MAapHIPYT B 3aBUCHMOCTH OT
oOcTositenscTB. Ellle ouH npumMep — yMHbIe Mara3uHbl 0e3 MpoJaBIOB.
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B Oynymem 3aBojibl ¥ paOpHKH CMOTYT COBEPIICHCTBOBATHCS M MOJCPHU3UPOBATHCS CAMOCTOSI-
TEJBbHO, TO €CTh 0€3 WM C MUHUMAJIbHBIM y4acTHEM 4YelloBeKa. bu3Hec-mpoleccsl, JIOTUCTHKA,
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MIPOM3BOJICTBEHHBIE IIMKIIBI OyIyT MOCTOSHHO ONTHMHU3UPOBATHCSI B aBTOHOMHOM pexxume. Hema-
JIYIO pOJIb B 3TOM IPOLIECCE ChIrPAET NPEAUKTUBHAA aHAIMTHKA. Ha ocHOBe aHanu3a 601buX 00b-
€MOB JIaHHBIX, MOXKHO OYyJeT MpeJCcKa3aTh BEPOSTHOCTb MOJOMKH HJIEMEHTA CHCTEMBbl WM IEJIOTO
YCTPOMCTBA, U 3aMEHUTh KOMIIOHEHT €Ile JI0 TOT0, KaK OH IOJIHOCTBIO BBIMJIET U3 CTPOSI.

[Tpumep Takoro ymHoro 3aBoga — Siemens Electronic Works B Am6epre, ['epmanus. Yuactue
YeJI0BEKA 37IeCh CBEIEHO K MMHUMYMY, @ YMHAasl CHCT€Ma CaMOCTOATENIBHO CIEIUT 32 (PYHKLMOHU-
poBanueM 1,6 Miap komnoHeHTOB. OHA K€ YCTaHABIMBAET HOPMBI ITPOU3BOCTBA U YIIPABIISET JIO-
T'MCTUYECKUMU TIOTOKAMHU.

Nurepuer Bemieit (IoT)

Kak yxe ynoMuHanoch Bbllle, KHOSPPHU3NUECKUE CUCTEMbI U YMHOE MPOU3BOICTBO HEBO3MOXK-
HbI 06e3 unTepHeTa Bemieil (IoT). YMHBIe ycTpoiicTBa, CEHCOPBI U JaTYMKH Moakiodarorcs K loT-
watopmaM, KOTOPbIE aHAIM3HUPYIOT MOCTYMAMOIIYI0 W3BHE MHpOpManuio. Pe3ynpraTel aHammsa
CIIy>)KaT OCHOBOH I JaldbHEHIEro IIaHUpOBaHUS paOOThI OTIENIBHBIX 3JIEMEHTOB U CUCTEM, ya-
CTbIO0 KOTOPBIX OHU SIBJISIFOTCSI.

[oT akTHBHO HCONB3yeTCA YKe ceiyac: Ha MPOU3BOJCTBE, B JJOTUCTHKE, MOPEXOJICTBE U APYTUX
otpaciiix. MIcKycCTBEHHBIM MHTEIJIEKT U MAalIMHHOE O0y4Y€HHUE MO3BOJISIOT YMHBIM CUCTEMaM pea-
THPOBAThH HA PA3UYHBIC BHEIIHNE (PAKTOPHI, aIANTHPYs K TEKYIIUM yCIOBHIM PEKUM CBOEH pado-
Thl. brarogaps 3ToMy Npon3BOACTBEHHbIE MPOIIECCHI HE MTPEPHIBAIOTCSI.

[TpombIlIIEHHBIN HHTEPHET Belllel pa3BUBaeTCsa BechMa akTHUBHO. Tak, B 2018 roay unBectunuu
B 3Ty oTpacib yBenuumiuck Ha 50%. B 2020 roxy o6bem poccuiickoro peiHka loT cocraBut 270
MIIpJ pyOIei.

bonpime JAaHHBIC 1 aHAJIUTHUKA

Yereprasi MpOMBIIIIICHHAS PEBOJIOIMS HEBO3MOXKHA 0€3 OnepaTUBHONW 00pabOTKH OTPOMHOTO
KOJINYECTBA JaHHBIX, MMOCTABISIEMbIX ThICAYaMHM CEHCOPOB M YMHBIX YCTpPOHCTB. Tak, JIUIIb OJHO
cyaao kommanuu Maersk Group, ocHameHHOE YMHBIMH JTATYNKaMH, €KEIHEBHO TIEpeIaeT OKOJIo 2
Tb nannbpix. Ha yMHOM KoOpabie OTClIeXHBAIOT MOTOAHbBIE YCIOBUS, PEXUM pabOThl JBUTATENEH,
MapUIPYTHI COCETHUX CYJ0B U MHOTHE IpyTrHue (haKkTOpPHI.

Takoii TmaTenbHblii MOHUTOPUHT MTO3BOJISIET 3HAUUTENILHO MOBBICUTH O€30aCHOCTh MOpEIIaBa-
HUSI, aBTOMaTU3UPOBATh YacTh MPOIECCOB (HAPUMEp, ACKIAPANHUIO TPY30B B IMOPTaX), ONTHMHU3H-
poBath 6uzHec-mponecchl. Ho coOpannbie 00beMbl HHPOPMaLIUU HEOOXOAUMO MOCTOSIHHO 00paba-
THIBATh M AaHAJIM3UPOBATH B PEKUME pearbHOTO BpeMeHH. CyI0X0ACTBO 3TO, KOHEUHO, JIUIIb OHH
U3 IPUMEPOB. AHAIUTHKA OOJBIINX TAaHHBIX Y(PPEKTHBHA B CAMBIX Pa3HBIX OTPACTISX.

Nunycrpus 4.0 u o01mecTBo

JIroOble M3MEHEHHSI B YKOHOMHUKE, OCOOCHHO TaKHe KapAWHAIbHBIC, KaK HOBAas MPOMBIIIJICHHAS
PEBOITIONINS, OKAa3bIBAIOT CHIILHOE BIUSHUE HA KU3Hb 001ecTBa. Kakue ke mepeMeHbl HECET 3a CO-
6oit Uanyctpust 4.0?

Cdepa TpynoycrpoiictBa

[To MHEHHIO TEXHOJOTMYECKHX 3KCIEpTOB, (hyTyposoroB u yueHsix, kK 2030 rogy Gomee 60%
npodeccuit OyayT aBToMaTu3upoBaHbl. Toiabko B Poccun mammuaamu 3aMeHAT 710 35 MITH YEJIOBEK.
Tem He MeHee, 60ATHCS TOT0, YTO pOOOTHI CTAaHYT MPUUNHONW MaccoBOW 06e3paboOTHIIbI, HE CTOHT.

Uepes 10 et mosiBsITCS HOBBIE Tpodeccuu U, COOTBETCTBEHHO, paboune MecTa. B 0aHOM TOJIBKO
IT-chepe O6yner cozpano ot 20 1o 50 MiH pabodux MecT.
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Jlnist Toro, 4ToOBI MOJYYUTh HOBYIO paboTy, 375 MIIH 4YelOBEK MPHUAETCS MPOUTH Hpodeccuo-
HQJIBHYIO ME€PENOArOTOBKY. DTO CTOUT TOro — Oyarojaps nepekBajn(pukaluy Kak MUHUMYM 95%
MOTEPSIBIIUX PAOOTy CHEIMATMCTOB CMOTYT HATH HOBOE MECTO.

Oxpana Tpyna

VYxke ceiiuac MPOMBIIUICHHbIE KOMIIAHUHM HAYMHAIOT BHEAPATH YMHbBIE CHCTEMBbI OXpaHbl TPYy/a.
Tak, oHa U3 TOPHOJOOBIBAIOIIMX KOMITAHUNA ABCTpPAIMH BHEAPWIIA HA IPEANPHUITHA UHTEPHET Be-
e JIsl OTCIIeKMBAHUS MEPEMELIEHUI COTPYAHUKOB B OMACHBIX 30HaX. Eciy yenoBek moaxoaut
OJIM3KO K KaKOMY-JIMOO arperary BO BpeMs €ro padoThl, oneparop o00pyIOBaHUS MOTYyYaeT COOT-
BETCTBYIOIIMNA CUTHAJ W NMPUHUMAET Mepbl. ECTh U MONHOCTHIO aBTOMaTHYECKHE CHCTEMBI, OCTa-
HABJIMBAIOIINE CTAHKH, €CJIA YEJIOBEK BXOJUT B OMACHYIO 30HY.

Komnanus Rio Tinto BHeapuia nmoxoxee pelieHne Ha METAILTypruueckoM npou3Bojactee B Ka-
Hajie. OHO MO3BOJIMIIO CHU3UTH MTOKA3aTeNIb YaCTOTHI IPOM3BOICTBEHHOTO TpaBmaTuiMa Ha 70%. 3a
HeCKOoJbKO JieT oH cHm3miIcs ¢ 0,90 no 0,24.

OOGy4enue

Jist TOTO, 9YTOOBI COOTBETCTBOBATH HOBBIM BBI30BaM, NPHIETCS BCE BPEMS YUUTHCS, IPOXOANUTH
Kypchbl Ipo(heCCUOHATBLHOM MOATOTOBKH M MEepenoAroToBku. [loctenenHo yHuBepcUTeTh OyayT HH-
terpupoBatbesa ¢ EdTech, Britouass onnaitH-Kypebl U OyTkemribl. [IoBbIlIeHHE ypOBHS M KauecTBa
o0pa3oBaHMs — BaKHbIN (AaKTOp CTUMYJIHMPOBAHMS SKOHOMUKU. Tak, eCiy pa3BUBAIOLIMMCS CTpa-
HaM yJacTcs yBEJIMYUTh OXBAT HACEJIEHUsl CPEAHUM, IpOo(deCCHOHAIbHBIM U BBICIIUM 00pa3oBaHU-
eM Ha 7%, To BBII nogaumeTcs Ha 2%.

CoracHo mporHo3am 3k0HOMHUCTOB Becemuproro 6anka, k 2050 rogy oOrast YucIeHHOCTh KBa-
TU(GUIUPOBAHHBIX PAOOTHHUKOB, KOTOpBIE MOJydyald oOpa3oBaHHE B TE€UEHHE JAEBATU WK Oosee
net, BeIpacteT Ha 33% mo cpaBHenuto ¢ 2011 rogom.

Bce octansHOE

Wunycrpus 4.0 Takxke NpUBEIET K:

- Jlpyromy oTHoueHuo K (uznueckomy Tpyay. Poib Takoro tpyna Oyner MOCTENEHHO CHU-
KAaTbCsl, TOCKOJIBKY PYTHHHBIE ONlepaliiy OyAyT BHIIOIHATH MAallIUHbI.

- MakcumanpHoil MHAUBUAYyanu3auu. JIMUYHOCTH uenoBeka OyJneT Urparb OYEHb BAXKHYIO
ponb. brarogaps Tomy, uro IT-KOMIaHUM CTaHYT MOJIyYaTh BCe OOJNbIIE MEPCOHANBHBIX JaHHBIX
CBOMX I10JIb30BaTENeil, OHU CMOTYT CO37jaBaTh MaKCHUMaJIbHO MEPCOHATU3NPOBAHHBIN KOHTEHT. [1o-
ABSITCS. KACTOMU3UPOBAaHHBIE BUPTYaJlbHbIE MUPBI, TT0JIb30BATENb OYAET BCe IIIy0xke MOorpy,arbes B
nudpoByto cpemy.

- M3meHeHMIO CTPYKTYpbI phIHKa TpyAa. TBOpUecKHEe BO3MOKHOCTH YEJIOBEKA CTAHYT TIJIaB-
HOM LIEHHOCTBIO Ha PhIHKE TPYJa, MPEXJe BCEro OyneT LEeHUTbCS UHTEIJIEKT. A BOT 3HaYCHHUE He-
KOTOPBIX pabOUYNX CHeHUalIbHOCTEH CHUZUTCS.

- Pocry skonomuku. HoBasi mpoMblIiiieHHas: peBOIOLUS 1aCT MOIIHBIM TOMYOK II100aIbHOM
sKOHOMHUKE. Tak, TEXHOJIIOTUU UCKYCCTBEHHOTO MHTEIUIeKTa obecneuaT okoio 14% pocra rimobanb-
noro BBII. Dto okoso $15,7 tpaH.

Wupyctpus 4.0 y)xe HaUMHAET MEHATh MUP, U HACTYIUIEHUE HOBOM MPOMBINUICHHONW PEBOIOINH
HeoTBpatuMo. OHa HeceT ¢ cOOON 3HAUUTENIbHbIE PUCKH, TOCKOJIbKY I100abHbIe U3MEHEHUS BCE-
rza ocnadusoT cTabmIbHOCTh obmiecTBa. Ho ecim BoBpeMsi pearnpoBaTh Ha OCTpbIE COLMAIbHBIC
BBI30BbI, BBOJUTH HOBILECTBA MOCTENEHHO, MHTETPUPYSI UX C CYILECTBYIOLIIUMH PEIIECHUSIMH, TO
MHOTHX Tp00JIeM MOXKHO U30€kKaTh.

OT0 ObUT B3MIIA] 3a FOPU30HT pa3Butus MU pykoBoauTens orjena KOHCAITUHIA U MHTETPalluu
Orange Business Services B Poccun u ctpanax CHI' JImutpust Coxomnoa.
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JlopucoBbiBaeT KapTuHy BuaeHus Mecta UM B Hamem 3aBTpamHeM aHe Banepuo Punio, apxu-
tekTop MU-pemenuii Llentpa 06padoTku manusix Lenovo EMEA, aBrop crathe «MU: momosHsst
3aBTPALLIHUN MUD».

NW: nononHss 3aBTpalIHAN MUD

«O0beM JTaHHBIX, TEHEPUPYEMBIX KaXAbI JI€Hb, HAMHOI'O MPEBOCXOJUT BO3ZMOXKHOCTH YeJIOBE-
4yeckoro BocrpusTus. Y eciiv Mbl IJIaHUPYEM HCIIOJIB30BAaTh ATOT 00BbeM OoJiee-MEHEee OCMBICIICH-
HBIM 00pa3oM, TO HaM TPUJIETCS MMOJaraThCs Ha MEePEIOBbIC TEXHOJIOTHH, BKIIOYAsT BBIYUCIUTEIb-
HYIO MOUIb CYIIEPKOMITBIOTEPOB U MOTEHIMAN ucKyccTBeHHOoro unteiekra (MN). Ho noka mrymuxa
Bokpyr MM cocpenoroueHa UCKIIOYUTENBHO HA HEM CaMOM, MHCTPYMEHTHI HUCKYCCTBEHHOTO HH-
TEJUIEKTA BCE AKTUBHEE IEPECEKAITCS ¢ IPYTUMU TEXHOJOTHSMHU. JTO MO3BOJISIET HAM HE TOJIBKO
aHAIM3UPOBATh TUTAHTCKME MACCUBBI JIAHHBIX, HO M UCIIOJIb30BaTh UX JJIS PEUICHUSI CAMBIX CEPhE3-
HBIX TIPO0OJIeM YeTI0BEeUeCcTBa.

besycnoBro, U1 o6mamaeT yauBUTEIBHBIM MOTEHITMANIOM. [1o Mepe Toro, Kak Bce OOJIbIIE WH-
dbopMaluu MoCTymaeT B €ro aaropUTMbl, HCKYCCTBEHHBIH MHTEJUIEKT CIIOCOOEH M3y4yaTh U aJlalTH-
poBath ux it 6osee dhPeKTUBHOM 00paOOTKHM JaHHBIX. TeM He MeHee Mbl MOKEM YITYCKaTh W3
BHJIy €r0 MCTUHHBIA moteHinan. Bo3smoxHo, MW okaxercs Hambonee 3(h(HEeKTHBHBIM TaM, TAC OH
BBIXOJHT 32 PaMKHU HAIIMX COOCTBEHHBIX OIPaHUYEHHBIX BO3MOXKHOCTEH, 00sieryas HaM MOHUMaHue
CJIOXKHBIX 3a/1a4 TAKUM CIIOCOOOM, KOTOPBIM 10 CUX MOP OBLI MPOCTO HEBO3MOKEH.

Y UCKYCCTBEHHOTO MHTEIJIEKTa €CTh BCE IIAHCHI CTAaTh CIEAYIOMIMM JIBIXKYIIUM (aKTOPOM Ue-
JIOBEUECKOTO MPOTpecca U B T€X acleKTax, KOTOPhIe HaM YK€ TIOHATHBI, U B TOM, 4TO TpeOyeT 0o-
Jiee rIIyOOKOT0 OCMBICTICHHUS.

[Tonnmanue nctTuHHBIX npenmyiiects MU

Peanbuble ciiyyan npumeHeHus MM yxe nokas3ain: MCKYCCTBEHHBIN MHTEIUIEKT MOXKET H3Me-
HUTh MPUBBIYHBIE METOAUKHU. Ha ceroaHsmHuil 1eHb 3ipaBoOXpaHeHNE JEMOHCTPUPYET, MOXKaIYH,
caMble OOJIBIINE MEPCHEKTUBBI. YueHble U3 bapceaoHCKoro cynepkoMnblOTEpHOTO ILIEHTpa paspa-
0aThIBAIOT MOJEIN UCKYCCTBEHHOTO MHTEJUIEKTa /Ul O0jiee TOYHOIO BBISABIECHUS 3a00JI€BaHUN CeT-
YaTKM, a UX Hemelkue koyuierd u3 CynepkommbioTepHoro nextpa FOmuxa monenupytoT padoty
YeJI0BEYECKOI0 MO3ra, 4TOObI MOHATH, Kak (opMupyercsi cozHanue. Mexny tem UM -npunoxenue
LeHealth ot Lenovo ucnone3yercs 1iast 0OHapyK€HUsI U CETMEHTALMU OIyXOoJIel MeYeHHu, onpee-
JIeHUs] UX J0OpPOKaueCTBEHHOCTH WM 3JI0KaYeCTBEHHOCTH. [Ipu momoum nepeaoBbx aaropuTMOB
Ha OCHOBE TOMOTpauu OHO CO3JIaeT TPEXMEPHYIO CETKY Ul MEXIUCIUIUIMHAPHOTO pa3dopa Kiiu-
HUYECKHX CJIy4YaeB U MJIAHUPOBAHUS ONEpalnid.

Ho moueMy nMeHHO 3/paBOOXpaHEHHE TaK MNOAXOAUT ISl ucnoiab3oBanus MN? W uto mbl Mmo-
’KEM cJie1aTh, YTOOBI TOMOYb ATOMY MPOTPECCY B APYTHX CEKTOpax?

B nacrosimee Bpemsi Ou€BUIHBIM NMPEUMYLIECTBOM TEXHOJIOTUHM HMCKYCCTBEHHOTO HHTEIIEKTa
ABIISIETCA €€ CIIOCOOHOCTh 00padaThiBaTh OrpOMHBIE 00bEMBbI JaHHBIX. [l0 pa3sHBIM OIIEHKaM, B
HacTosIIIee BpeMs B MUPE HacUUThIBaeTcs 0kojo 40 3errabaiiT unu 40 TpUILUTMOHOB TUTabalT AaH-
HBIX, IpH 3ToM Oosiee 90 % U3 HUX OBLIO CreHEepPUPOBAHO TOJIBKO 3a MocienHue /1Ba roga. CeroaHs
Ha 3arpy3Ky Takoro oobema uH@opmaiuu yiaer okonao 181 munnuona ner. Ho, uto camoe HacTo-
pakuBatoniee, Toiabko 1 % 3THX AaHHBIX ObUI MpoaHATU3MpOBaH. Bece aTu 3erTabailThl ABISAIOTCS
[IEHHON MH(pOpPMAIHEH, HO B HACTOAIIEE BPEMSI MBI IIPOCTO HE MOKEM IPUMEHUTH €€ C MOJIb30HU, U
MMEHHO B DTOM U 3aKJIroUaeTcst 006110 noreruan M.

Bnpouem, npoctast oOpaboTka Takux O00OBEMOB JaHHBIX — JNAJEKO HE TJIABHOE MPEUMYIIECTBO
texHosioruu M. McKyCCTBEHHBIM MHTEIUIEKT CYLIECTBYET Il TOrO, YTOOBI PACIIMPUTH U JOMOJI-
HUTh Hallle TEKyIlee MOHMMAaHUE CIIOXKHBIX MpobseM. COoCOOHOCTh aHAIM3UPOBAThH CYIIECTBYIO-
II1€ JAaHHBIE U CO3/1aBaTh PEaIM3yEeMbIE CTPATErMH — 3TO YK€ OIPOMHAsl IIOMOIb YEJIOBEUECTBY.
Ho nacrosimas cuna MU 3akmrodaercst B ero crmocoOHOCTH 00pabaThiBaTh 3Ty HH(MOPMAIUIO, OJTHO-
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BPEMEHHO NMPUHUMAas BO BHHUMaHUE 0oJiee CIOKHbIE MHOTOMEPHbIE MapaMeTphl, JaJleKO BBIXOJS-
LIM€ 3a NPEeAEIIbl HAIMX BO3MOKHOCTEH NPU NPUHATUU PELICHUMN.

Hanpuwmep, oGHapysxeHue onmyxoieid. W qroam, u cucTeMsl IITyOMHHOTO O0Y4EHHUSI MOTYT aHAJIH-
3UpOBaTh MEIULIMHCKHUE IaHHBIE JJIs1 BBISBIEHUS 3aKOHOMEpHOCTeH, HO Toibko MU ciocoben nath
UX OCMBICIIeHHYI0 uHTepnpetanuto. K nmpumepy, B UN-npunoxxennn LeHealth ananu3 cymectBy-
IOUIMX CBEACHUH JOJKEH ObITh OT(UIBTPOBAH MO OOJIBIIOMY KOJIMYECTBY IapaMETPOB, BKIIIOUAs
BO3pACT, M0J1, 00pa3 *KHU3HM, POJ 3aHATUH, a TAKXKE OTPOMHOMY KOJMUYECTBY IPYTUX ACHEKTOB, KO-
TOpBIE TOJBKO MOXHO NpuaymaTs. Kinaccupukanus Takux JaHHBIX U BBIBICHHE HOBBIX 3aKOHO-
MEPHOCTEN IO CTOJILKUM ITapaMeTpam — 3TO TO, YETO MBI, K COKAJICHUIO, IIPOCTO HE MOXKEM CIEJIATh
0€3 MOMOIIM UCKYCCTBEHHOTO MHTEIIIEKTA.

Msb! nonanaem B cBoero poja mnapanokc Ilomanu: moHumas mpoOieMbl Ha OYEHb CIIOXKHOM
YPOBHE, MBI HE MOKEM HHM JITOPUTMHU3HUPOBATH MX, HU PEIIUTH C IIOMOIIBIO TE€X BO3MOKHOCTEH,
KOTOpBIMM 00J1a7laeM B HacTosllee BpeMs. B pe3ynabTare Mbl HE MOKEM JaTh MAlIMHE YETKUE WH-
CTPYKIIMHU, KaK pelarb Takue npodieMbl. OJJHAKO Mbl MOXKEM JaTh MHCTPYKLUIO OOYYUTHCS TOMY,
YTO CaMHM 3HAEM, [T0Ka MallIHA HE NOJIYYUT OoJiee MOIHOTo NMPEACTaBICHHs 0 IpolieMe.

C yuerom storo Oyaymee MW — He cTonbKo B pa3paboTKe HOBBIX PELLEHUN C HYJS, CKOJIBKO B
MOBBIIEHUH () (HEKTUBHOCTH M aHATUTHYECKUX BO3MOKHOCTEH CYIIECTBYIOIINX MPHIIOKCHHMA.

HoBbl1il noaxo1 k nHpOpMauu ¢ AaTYUKOB

[TonkaroueHHbIE B €AMHYIO C€Th MHAMKATOPBI, KOTOPbIe POPMUPYIOT UHTEPHET BElIeH, BHEPSI-
IOTCSI IPAKTUYECKH BO Bce c(epbl HalIeH )KU3HM: OT JaTYMKOB HAa paboueM mMecTe, KOTOPBIE OTCIIe-
’KMBAIOT NOBEJCHUE COTPYIHUKOB, /IO IPOMBIIIIEHHBIX CEHCOPOB, 00ECIIEUUBAIOLINX OCTOSHHBIN
MOHHUTOPHHI Ba)KHEHIIMX CHUCTEM, a TAaKXKe JATYUKOB OCBEIIECHUS, TBUKEHUS, TEMIIEpATyphl U KOH-
TPOJISL BOJBI, KOTOPBIE MOJIEPKUBAIOT paboTy M GE30MacCHOCTh Halero goma. Bmecre atu ycTpoii-
CTBa F€HEPUPYIOT OTPOMHBIE OOBEMBI TaHHBIX, KOTOPbIE, B CBOIO OUYEPE/lb, MPEJOCTABISAIOT HOBbIE
BO3MOKHOCTH JUJIsl aHaM3a, oOydyeHHUst U onTuMu3auu. Y ams 3Toro ujaeanbHO MOJXOAUT UCKYC-
CTBEHHBIN MHTEJUIEKT.

Hanpumep, MupoBoii muziep B 0061acTu BETpOIHEPreTUKH Vestas coOupaeT JaHHble 00 ocajkax u
ckopocTH BeTpa oT 60 Thicsd BeTpsiHbIX TypOuH B 70 cTpaHax Ha miecTd KoHTHHeHTax. Kiactep u3
600 ¢ mMIIHUM y3710B 00pabaThIBaeT 3TH JaHHbIE C TOMOLIbI0 aANropuT™MoB M, 4T0ObI ONpeaenuTh
JTy4IINe MeCTa JIIsl CTPOUTENBCTBA OYAYIIMX TypOUH, CIOCOOHBIX COKPATUTh BHIOPOCH! YIIIEpoO/Ia.

Pons U B peiennn
BaKHEUIIIMX 3a7a4 4YeJIOBEUYECCTBA

PaboTta ¢ UCKyCCTBEHHBIM MHTEIIJIEKTOM MOXET OBITh MYTaOIIIe CIOXKHOM ISl TF000M opraHu3a-
1IMU, HE3aBUCUMO OT €€ pa3mepa. KoMnaHuu 4acTo He 3HAKOT, ¢ 4YEro HauaTh, UM HE XBAaTAET OIbITA
JUTst paboThl ¢ TakuMu cucteMamu. Baenpenne UM — 310 He mpocTo myTh K MpUHSTHIO OoJee d¢-
(eKTUBHBIX OM3HEC-PEIICHUI HAa OCHOBE aHAM3a JAaHHBIX PhIHKA WM LIEMOYeK IMOCTaBOK. 3ajaya
TaK)X€ COCTOUT B TOM, YTOObI ucnoib30BaTh MW nist yperyampoBaHusi caMbIX Cepbe3HbIX MpodiieM
ob1iecTBa: oOecredeHns: SHEPTHel, 3arps3HEeHUs] OKpYXKaroIlel cpebl U HaKaIUIMBaHUSI OTXOOB.
OO6benuHeHe BO3MOXKHOCTEH OOJBbIINX JAHHBIX U UCKYCCTBEHHOI'O MHTEIJIEKTAa UMEET KIII0UEBOE
3HAUEHUE A KOHLEHTPAlUU 3THX YCWINN», — MOABOAUT UTOr CBOEH crarbu apxurekrop MU-
pemenuii [lenTpa o6padoTku nanueix Lenovo EMEA

B 3aBepmienne 0030pa mepcrneKkTuB BXOXKIEHHUs B Hamry >kxu3Hb VM BO BceM ero MoryIecTBe u
CO BCEMH €ro ci1aboCTIMH, CTOUT, HABEPHO, CKa3aTh, UTO «HE TAaK CTPAIICH YepT, Kak ero MamoTay.
WU Ham HUYEM He TPO3UT, OoJiee TOro, CUMOHMO3 YeJIOBEKa U €ro TBOPEHUH OTKPBIBAET Nepel HaMU
OompIe BO3MOXHOCTH. CHHErpeTHKa BO BCEHl Kpace.

U TonpKo OT HAC 3aBHCUT, KaK 3Ta CHHEpPreTHKa nposButcs. [Ipeobnanator nu B ob1iecTse nep-
BOOBITHBIE BOMHCTBYIOIIME MHCTUHKTHI, U MbI npuBieueM MU k pa3zpaboTkam BcsSKOro Hemorpeo-
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CTBa, HAUMHAs C IJIEBAHMS APYT B Apyra U KOHYas CO3JaHUEM YHUBEPCAJIBHOI'O OPYXKUS Ul YHHU-
YTOXKEHUS BCETO M BCA, B IIEPBYIO 04epeib, cede MoJ00HBIX, MIM OOIIECTBEHHBIN 3a1poc 0OpaTUT
MO3TH ¥ TalaHThl pazpaboTunkoB MU Ha Gosee 1OCTONWHBIE U OIaropoOAHbIE LEIH.

WU celiyac quta Masoe, Ha BOCIUTAHUU POJIUTENCH-pa3pabOTUMKOB HaXoAIIeecs], a YK 4To ¢
TOTO BBIPACTET U KaK MPOSBUTCS, 3aBUCUT OT poJuTesei u obmectBa, B koropom U «xuth Oy-

JIETY.
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Uyma nopoausiias Bo3poxaenue

[TomHMMeET JIM TaHAEMUSI KOPOHABHUPYCA YETOBEYECTBO
Ha HOBBI YPOBEHb, KaK yyma co3naiia Peneccanc?

Sted?2 [ OcOth OC
] ZOo dzr 2 t6j HOS ISt g deQfQ | s9 ' A
Yuri.magarshak@gmail.com

HaH,Z[eMI/IH KOpOHaBHpYyCa COKpYyIINJIa SKOHOMUKH BCEX CTPaH HAa BCEX KOHTUHCHTAX. Yemopeue-
CTBO, ropao€ JOCTUKCHUAMU MCIUIIMHBI U YIIOBAasd Ha HUX, NIBITACTCA BBIATH U3 SIIUACMHU KOPOHa-
BUpPYyCa, HC U3MCHUBIINUCH. Kemanne Ha I'paHn 663}7MI/IH. OcHoBaTenb U 0eCCMEHHBIN MMpE3UJACHT

Bcemuproro Dxonomuueckoro ®opyma B JlaBoce Kmayc 1lIBad mpoBo3srmacwn: «[1a H g e Min-4

KpblBaerT pepgkKkoe n Yy 3 KOE€ OKHO BO3MOXHOCTEMWN
MUp, B K O T O.pYoBépxasideBriOXbKkee Ha porpammy Jaernctsuil. KoTopeie TOJKHBL
OBbITh HE TOJBKO SKOHOMHUYECKMMH, HO OXBAThIBAaTh BCE CTOPOHBI JKM3HU. Kak 3T0 mpou3onuio npu
nepexone or CpenHux BeKOB K Bo3poxkneHuro B peakuuu Ha nanjaemuto. Kortopas ompenenuia
IIporpecc.

B 1347 rony B EBpony mnpunuia uyma. 3a ceMb MeCALEB YepHas cMepTb yHUUTOXuiIa 45%
HaceneHus AHrimu. Bo ®nopenuuu ot snuaeMun ymepio euie Oosblie — Tonbko 20% daopen-
TUHIIEB OCTAJIaCch B XKUBBIX. Pazymeercs, MeUIIHA TOTO BPEMEHH HE UJET HU B KaKO€ CPaBHEHUE C
¢dapmakonorueit XXI Bexka. OJHAKO YEIOBEYECTBO HE CTAJO CIEA0BaTh MPU3bIBAM LIEPKOBHBIX

0
0T Pp:

JTOrMaTHKOB, BUJIEBIINX CIIACEHHE OT YyMBI B MOKasSHUK M MydeHHsIX «S s o .o Ols d Is j dz' jdets ¢ 5

ydJd mlse O, H ts fipl§xEx@nvdaBoddscmalpe@iocs B CpeaHEBEKOBbE), YTOOBI 0OPECTH CIia-
ceHue U n30aBjeHUE OT CTpaJaHuil, yMepeB — HO He paHblue! [losBuIMCH HOBBIE TUAEPHI (TTHCaTe-
JIM, )KUBOIUCIBI, GHIIOCO(BI, IPAaBUTENN U OAHKUPHI), KOTOPBIE BUAEIH BBIXOA B OCBOOOXKICHUHU OT
OKOB JlorTMaTH3Ma U B 0CBOOOXkAeHUU nyxa. Hauunas ¢ spotuku. OcBoOOAUTH KOTOPYIO OT 3arpe-
TOB OBIJIO IPOILE BCETO, HOCKOJIbKY HE TPeOOBAIO HU KAMUTAIOBIOKEHHH, HU PEBOTIOILUHI.

OaHuM M3 riamaracB HOBOIO MOHUMaHMs yenoBeka Obl1 bokkaudo, HamucaBmui «/lexame-
pon» B 1350—1353 ronax, To €CTh MPAKTUYECKHU Cpa3y MOCJIE Havajaa BCEEBPONEHCKON MTaHJEMHH.
[Tocne yero ctpeMuTenbHO (Kak ceifuac Obl CKazalu, «3acTosy, MPOAOJIKABIIErocs Teicsyenerue!)
cTajo MeHAThcs Bce. MHorue B EBponie u AHrimu — 6eHble 1 60oraThle — eI, YTO HAl0 KHUTh
Beceno Bonpeku Knupy. CekcyanpHbie 3anpeTsl ¢ (HakTo ObUIM OTMEHEHBI W IEPKOBB, JIeJIaBIIast
BO3/IEp’KAHUE TJIABHBIM B CBOEH MpOrpamMMe ¢ MOMEHTa Npuxoja K BiaacTu B Pumckoit Mnepuu B
koHiie [V Beka, aTomy 0osiee HE MPOTUBUIIACK.

B Cpennue Beka He ObIIIO OOHAXEHHBIX TeJ, N300pa)KaBLIMXCS KUBOIUCIIAMU UM B CKYJBIITO-
pamu, Takke, Kak OTKPOBEHHOI'O 3pOTH3Ma B JIUTepaType U *u3Hu. Kpacota cunranachk nmopox/e-
HUEM JbsIBJIa, KPACHBYIO JKEHIIMHY MOTJIM OTIPaBUTh Ha KOCTEP KaK BeAbMY (IIOCKOJIbKY BBOJHIIA
MY’KYHH B COCTOSIHUE TOMEIIATENbCTBA) YK€ 3a OJHY KpacoTy (uurtail, Hanpumep, Codop [Tapux-
ckoii boromarepu, ¢ Tunuunoil uis CpenHux BekoB cynp00it kpacaBuibl DcMepaibabl). Bo3poxk-
JIeHHe, TIOPOXKACHHOE YYMOM, CHSJIO 3alPEThl, HAuaBILINECs C IpeBpallieHneM XpUCTHAHCTBA B rOC-
yIapCTBEHHYIO penuruio PumMa. 3anpeTuBIIero He TOIbKO XpaMbl BceX IPEBHUX OOTOB, HO TAKKe U
¢dbunocodckue mKroibl, U Tearpsl, 1 Onummnuiickue Urpsl... [IepBoii peBOTIONMOHHON CKYIBITYPOM
HoBoro Bpemenn 6bu1 Haroit JlaBua JloHarenmno — B TO BpeMs, Kak 32 HECKOJIBKO NECSITUICTUH 10
3TOro OOHA)KEHHBIE CTaTyW aHTMYHOCTH YHMUTOXaIu M pazouBanu. OnHaKO MOMIEpKKH Menuun
0Ka3aJloch JOCTaTOYHO, YTOOBI MPEOOJIETh OOBSBICHUE CKYNIBITOpAa epeTuKoM — na u llamel,
YIPAaBIABIINE XPUCTUAHCKMM MHPOM M3 BaTukaHna, cTany Tak Ha3bIBa€MbIMHM I'yMaHHUCTaMHU.

XpucTtuaHckue OOLIMHBI, KOTOpble ¢ MOMeHTa ka3Hu Mucyca u Bmioth 10 KoHcrantuna siBis-
JUCh 00pa3IioM MUPOJTIOOMSI BCEX CO BCEMH, PaBHO KaK M BCEX COCJIIOBHM OT MAaTPUIIAEB 10 padoB,

96



cpasy mocJe Mpuxo/ia K BIAaCTH Hayajl O0pOThCs HE TOJIBKO C BepaMH B TPAAMLIMOHHBIX OoroB Pu-
Ma, ['peruu 1 Boctoka (xpambl pa3pyliaiuch, a YIOPCTBYIOIIME B SI3bIYECTBE Ka3HUIIMCH), HO TaK-
e U ¢ XpUCTHAaHaMH, BepyromuMu B Mucyca XxoTs 651 HEMHOTO HE TaK, KaK YUUT TOCIIO/ICTBYIOIIAs
JNOKTpUHA (apuaHe, MOHO(PU3UTHL..). B 3moxy, korjna cMepTh OT 0OJIE3HU CTalla PealbHOCThIO JIJIst
BCEX OT MpaBUTENEH 0 XOI0moB, 00pb0a C epecsiMyu BPEMEHHO OTOIIA Ha BTOPOM IJIaH. YTpo3a
HEIOCPEICTBEHHOW CMEPTH 0Ka3allach CUIIbHEE JOTMAaTOB.

sOC CMmMisOIlsd d 2§ td gzOdntsalj Is fig Gstis ¢ne Ovs 218 @ sase d Gr@edzts iy Is ¢
9tcOY0O. Ajdzne Cslktets? Bfr dzs ftejHEZY ] HJIs! Odzlsd Mt
dzts G 5, Colsstesiz § Owlsdw d yd Sdmisr B' dzd BEdzj J dzj

B snoxy, HayaBmytocs ¢ nanaeMuen (He KOpOHABHPYCa, a YyMbl, YTO HECPAaBHEHHO Cephe3Hee),
KOTOPYIO MPHUHSTO Ha3bIBaTh PeHeccancom, 300pakeHUss aHTUYHBIX OOTOB, B TOM YHCJIE B CAMBIX
(GpUBONBHBIX BUAAX, CTAHOBATCS pa3pemeHHbIMU. VckyccTBo cranoButcs [naBubiM B Utanuu —
Bkutouas u LepkoBb. Koropas cnenana >xuomnuck opyauem Bepbl (B IpOTHBONOJIOKHOCTD IPOTE-
CTaHTHU3MY, 3alPETUBIIEMY HKOHOMKCH, a C HUMU JIF0ObIe N300paxeHus B epkeu). 300pa3urens-
HbIE MCKYCCTBA CTaJU (MCIOJIB3YSl TEPMHUHOJIOTHUIO npe3ujieHTa Tperbero Puma, BBEA€HHYIO B yIO-
TpeGreHue mecThio Bekamu nosaaee) ®POHTOM I'MBPUJIHOM BOMHBI ¢ 1r0TepaHCTBOM H €ro
Pa3HOBUIHOCTAMH KaJIBBUHU3MOM U AHIVIMKAaHCKOM LEPKOBBIO. PocnucH peHeCCaHCHBIX LEPKBEU
(32 KOTOpBIEC Xy0KHUKOB MPEKHUX BEKOB 0€3 COMHEHUs Kana Obl caMasi revyalibHas y4acTb) CTa-
HOBSITCS IAJIEKUMHU OT CPETHEBEKOBBIX KAHOHOB (KyJbMUHAIME OyHTa IPOTUB TPAJAULIUI SABIISIETCA
Crpawmnsiii Cyn Mukensanmkeno B Cukcturckoi Kanense, B koropoit uzbupatorces [lansr). Kynst
TBOPLIOB, KOTOPBIMU BOCXUIIAJIMCh HE MEHBIIE, YEM B CPEIHEBEKOBbE CBATHIMHU, CTANl XapaKTepH-
CTHKON BpemeHu. ApXuTekTopsl, KoTopble B CpeaHue Beka ObUIM MPUKPEIUICHBI K CTPOUBLINMCS
Ha MPOTSHKEHUU TMOKOJEHUM cobopaM M ocTaBaBLIMECS O€3bIMSHHBIMU, Hauyald CTPOUTH JABOPIIbI
3Hatu B ®nopennun, Benenun, PuMe, cTaHOBATH HE TOJIBKO OOraThIMM M 3HAMEHUTBIMHU, HO TaKKe
Y TIOYUTAEMbIMHU TI0J] COOCTBEHHBIMU UMEHAMH.

PeBostoriusi B 5KOHOMMKE B 3TOXY MPOJIOJIKAIOLIEH s TaHeMHH, OiyKaaBIleil u3 roposa B ro-
PO, IPOU30IILIA Cpa3y XKe MOCIEe PEBOIIONNN CeKCyarabHOM. Ha mpoTsskeHnn BceX CpeHMX BEKOB
XpUCTHaHaM ObIJIO 3alpEIIeHO JaBaTh JAEHbIH, NOJy4as MPOLEHT MHTepeca (B COOTBETCTBUM C 3a-
nperoM poctopiinyecTBa B CsmeHHoM [Incanun). EnuHCTBEHHBIE, KOMY 103BOJISIIOCH OBITH pPO-
CTOBIIMKAaMH, OblIM eBper. KOTOphIX 3a TO, UTO B3SATHIC Y «HEXPUCTEI» NEHBIU MPUXOIUTCS OTAa-
BaTh, HEHABUJIETU OOJIbIIIE, YEM 3a TO, YTO PUMIISIHE pacrsuin eBpes Mucyca Xpucra puMckon kas-
HBIO 110 IPUTOBOPY PUMCKOTO MPOKYpaTopa, PEeryIsipHO TpaOUiIu U U3TOHSIIH, IIPEXk/Ie, YeM CHOBa
MPU3BaTh MOCKOJBKY 0€3 Jauu B JOJT JIeHEeT He Morjia (yHKIIMOHUPOBATh HU OJHA SKOHOMHUKA. [le-
KpeThl npaBuTesel, a 3areM u Mmneparopckue aekpersl BpeMeH Bemukoiil ITannemun (mponosn-
JKaBIIelcs BIUIOTh 10 20-0ro Beka) MO3BOJWIM KpeAUTOpaM OpaTh MPOLIEHT MHTEepeca, He MPEeBbI-
IIABIINH NATH TpolueHToB. LlepkoBb Mcmonb30Bana 0aHKOBCKOE POCTOBIIMYECTBO, BIIEPBBIE pa3pe-
IIeHHOEe XpUcTHaHaM nocie Havdana Benukoit [Tanaemun, no ymonyanuto. He ogo0psisi, HO Takxke u
He npecnenys. Otcrona u Bcecunue 0anka Menuun, coOupasiiero ajs Puma 1epkoBHYIO AeCATUHY
co Bceil EBporbl.

Maptus JlroTep, BO3MYTHUBIINICS HHAYIBICHIUSAMH (IIPOILEHUEM I'PEXOB 32 IEHbIU, BBEIEHHBIM
peneccancHbIM Tanoi JIbBoM JlecsiThiIM — CBIHOM, KCTaTH CcKa3aTh, JlopeHio BenukonenHoro) 3a-
npemian Opath NpoueHThl, HO KaJbBUH BONPEKH OCHOBATENO MPOTECTAaHTU3MA Pa3peIini POCTOB-
n4ecTBo Ha ypoBHe CsmeHHoro [Ipunnunmna — orcrona [IBeiinapckue banku u pasButre kanura-
JM3Ma B IIPOTHBOIIOIOKHOCTH IIexaM. B obiiecTBe nosiBMiIach AMHAMUKA, ABM)KUMask OaHKaMu, Uc-
KyCCTBaMH, CBOOOJHON OT OTpaHMYEHUN HPABCTBEHHOCTHIO, HAYYHBIMU OTKPBITUSAMU M TEXHOJIO-
TMYECKUMH N300pETEHUSIMH OTHOBpeMEHHO. bankupsl u cozuaarenu (Oypxya) CTalin MOJIb30BATHCS
YBa)XXE€HHEM, B TO BpeMs Kak B CpeHEBEKOBbE, ITPU BJIAIbIYECTBE HACIEACTBEHHON apUCTOKPaTHH,
UX Npe3upau.

Bcenen 3a peBomronueil B gade B TOAT MO IPOLEHTHI, KOTOPBIE LIEPKOBb OCYKJaTh IPEKpaTHIIA,
HACTYIHJIO BpeMsI TEXHOJIOTHYECKUX peBotolnii. 300peTeHne kapMaHHBIX yacoB B Hadane XVI
BEKa IMO3BOJIMJIO CAENIaTh BpPEMs, CUMTaBIIEeCs b0OKECTBEHHBIM, YEM-TO, YTO MOXHO IOJIOXKHUTH B
cBOM kapMmaH. biarogapsi kapMaHHBIM yacaMm IOSIBUJIAch BO3MOXHOCTb HE TOJIBKO ONPEIEIIUTh
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JBUKCHHE TUTAHET B MPOCTPAHCTBE U BpeMeHu (0e3 uero He Obuto Obl HU Komeprwuka, Hu Kenrute-
pa), HO TaK)Ke Ha3HAYaTh JIEJIOBbIE CBUIaHUS B ONPEACICHHOE BpEMSI.

N3o0perenue kuuronedaranusi ['yrenOeprom B 1450 romy cYMTAarOT CaMmbiM CYIIECTBEHHBIM
n3o0pereHneM ThicsiueneTus. Eciiu cTouMocTh pyKONMUCHOW KHUTH ObljIa CpaBHUMA C CTOUMOCTBIO
3aropo/IHOTO JI0Ma, CTOMMOCTb II€YaTHOM KHUIM yMEHbIINJIAch B COTHU pa3. HaneuatanHas B coT-
HSX U3JaHUI Ha HECKOJIbKMX €BPOMNEHCKUX s3blkax bubius mo3Boniuia cHayana JecsiTKaM ThICSY
JIOZICH, a 3aTeM MUJUIMOHAM OINYTUTH cedst obmmaronmmucsa ¢ borom Hamnpsimyto, 6e3 nmocpeaHuye-
CTBa LIEPKOBHUKOB. be3 KHUrone4yaranusi MpoOTECTAHTU3M C €ro JeKJIapaluuen NpsMoro B3auMoIei-
ctBusi bora u Uenoseka He MOT ObI CTPEMUTENILHO PACIIPOCTPAHUTRLCS 0 Beeid EBporre.

He meHee BaKHBIM clieICTBHEM KHUTOIIEYaTaHUsl ObLIIO MaCCOBOE MPOU3BOACTBO «JIUCTOBOKY, TO
€CTh CTPAaHUYCK C PUCYHKOM U TeKCTOM. KOTOphie MOXHO OBUIO BpydYaTh MPOXOKHUM, MPOJATH HITU
MOBECUTh Ha CTeHY (mocneanee cuenain Jlrorep, o6HapoaoBaB TakuM 00pa3oM JMCTOBKH ¢ 95 Te3u-
caMU TIPOTUB WHAYJIBI'CHIIUN, KOTOPHIE TYJISUIM 1O Bcel EBporie HapaBHE ¢ SHIMKIMKAMHU Iarbl U
JIEKpeTaMu CBETCKUX BiacTutenel, u Biuactu, BepHsle Batukany, HUUero He MOIUIM € 3TUM Hojie-
nath). C nocneACTBUSIMHU TEXHOJIOTMUECKON PEBOMIIOIMY KHUIOeUaTaHUs BJIACTh MPUJIEpKaALIUE B
XVII Beke He cMmoriau 00poThes Tak ke, kak B CoBeTckoMm Coro3e ceMuIecaThiX TojoB XX Beka
MOCJIe TOSIBJICHUSI TEXHOJIOTMYECKOTO HOBIIECTBA: MarHUTO(POHA — HE CMOTIIM OOPOTHCS ¢ HEKOH-
TPOJTUPYEMBIM pACIpOCTpaHeHHEeM MarHUuTOGOHHBIX 3anucedl Bricorkoro, ["annya, butns u Ilpec-
nu... B pesynbrare Onaromgapst He Tosibko Jltotepy, HO Takxke u ['yrenOepry — u3zo0peTeHue KoTo-
pPBIM KHUTOIIEYaTaHUsI OBLJIO TIOPOKICHO JAYXOM BPEMEHHU, COMPOTUBIABIIErocss UyMe — HE TOIBKO
poamiock [IpoTectancTBO, KOTOpOE MOJIOOHO BCEM epecsM Ha NMPOTsDKEHUH ThicsdeneTus Baruka-
HY HE yJaJ10Ch IIOJIaBUTh, HO Takxke n3mMeHuwnoch U KatonnuectBo. Koropoe Hauano noKpoBUTENb-
CTBOBAaTh MCKYCCTBaM, BKJIIOUasi H300paKeHHsI OOHAXCHHOTO TeJla, U PaloCTsAM 3€MHOW KU3HH, KO-
TOPBIM TPEIaBaJUCh B CBOMX JIBOPIIAX. 3a YTO Mapoi BEKOB paHee Mambl U KapAHHAIBI MOMAlu Obl
Ha KOCTep, eciii O Ha TAKOE€ OCMETUIIHCh.

HemHorum MeHee BayKHBIM OBLIO CO37jaHHE BEHEI[MAHIIAMH 3€pKaia, B KOTOPOM 000 YeToBeK
MOT YBUJIETh CBOE€ OTpPaXE€HUE, BIIEPBBIC Y3HAB, KAK OH BBITJISIIUT, HE U3 OMHUCAHUS OKPYKAIOIIHUX.
J10 5TOTO €MUHCTBEHHOU OTpaKaIoIIEi MOBEPXHOCTHIO, B KOTOPOU MOXHO OBUIO YBUIETH CBOE JIH-
110, ObLTIa BOJIHAA TJ1a/lb, KOTOpas epecraBajia ObITh IJIaJKOW MPU KaXkJI0M MIPUKOCHOBEHUU K HEH.
B pe3ynbrate mosiBUiIach BO3MOXKHOCTh CO3/JJaHHsI aBTONMOPTPETOB. UenoBek, yBHueB cedsl caMmoro,
CTall yBaxkuTelbHel K cebe oTHocuThes. [lneun ObuiM pacmpaBlieHbl, CMUPEHHUE MEPECTANIO ObITh
nobpozerensio. Bmecte ¢ 3eMHBIMU PaIOCTSIMH, TUHAMUYHON KU3HBIO U HOBBIMH TEXHOJOTHUSMU
ponuics yenosek HoBoro Bpemenu. He Tonbko B pe3ynbraTe YyMbl, HO TaKXke 0]l HECOMHEHHBIM
BIIUSTHUEM 3TOH OeIbl.

Crenyrommm HE TOJBKO BEJIMKHUM YUEHBIM, TO TaK)Ke€ BETUYANIIMM HM300peTaTesieM U MEePBBIM
nonyisipuzaropom Hayku HoBoro Bpemenu, sKMBIIUM B YCIIOBUSIX HEMPEKpAIAIOICHCs MaHI1eMUn
(Benmkas Uyma, mopasusiras AMcrepaam B 1663 rony, nodpanacek 10 Jlonmona Oiarogapst kKapaH-
THHaM JIMIIG JIBa roja ciycts) O0but ["anuneit. Kotopslil ycoBepiieHCTBOBaT MUKPOCKOI HACTOIBKO,
YTO €My yJajoCh MEPBBIM YBHUJIETh HE TOJNBKO Koiblla CaTypHa, HO Takke M cryTHUKH FOmnutepa.
BriepBbie q0Ka3aB, 4TO CIIYTHUK MOXKET OBITh HE TOJBKO Y MiaHeTsl 3emis. [locne yero npunstue
teopun Komepauka (corsmacHo koTopoi He CoJHIIE BpamiaeTcss BOKPYT 3eMid, a 3emiisi BOKPYT
ComnHia) crano As Benukoro (ruopeHTHiina ectBecTBeHHBIM. KpoMme Toro, ["anuneo neMoHCTpUpoO-
BaJl OTKPBITHI UM 3aKOH, COIJIACHO KOTOPOMY BCE Tella MaJaloT C OJMHAKOBBIM YCKOPEHHUEM, CO-
TJIACHO JIeTeHe Opocas sapa W mynu ¢ HakiIoHHOU [Iu3anckoit bamHu. A B pealbHOCTH CKaThIBas
mapsl Pa3HOTO Beca ¢ HAKJIOHHOM TUIOCKOCTH — YTO OBLIO HArjsigHed u Oe3omacHei. ['ammneit ot1-
KPBUT TaK)Ke 3aKOH KOJIeOaHUN MEXaHHMYECKOTO MasTHUKA, COTJIACHO KOTOPOMY MEpHUOA KoyieOaHui
MasATHHMKA MPONOPLHUOHATIEH KBAaJpaTHOMY KOPHIO M3 €ro JUIMHbL. Ha OCHOBaHMHM 3TOro 3KcCnepu-
MEHTAJILHO YCTaHOBJICHHOTO 3akoHa [ammmieil n300pes MasTHUKOBBIE YAChl, TIOTYYUBIIHE IIUPO-
KO€ pacmpoCTpaHEeHHE B cieayromue Beka. Bo Bropoii monoBune X VI Beka, Korma TUTaHBI 10100-
Hble Mukenbanmkeno, Jleonapao u Padasnio He MOSBIsINCH, TUTAH HAyKH, U300peTaTenbCcTBa U
OJIHOBPEMEHHO MOMYJISPU3alMU UM ClIeJIaHHOTO ["anniieit ctan BCeeBpONEeiiCKN N3BECTEH.
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bnaronaps ycoBepiieHCTBOBaHHUIO nmapycHUKOB KonymOy ynanock mepecedb ATIAHTUKY M OT-
KpbITh AMepuKy, a Marremnany o6orayts 3emHoi [llap. OgHako mocroiika kopaOiisi Obuta J1e70M
MEJIEHHBIM, ITOCKOJIbKY OpeBHa IPUXOJIMJIOCH MWINTh MWIOH ¢ AByMsl pyukamu. llepBeHcTBo B
MopemiaBanuu nepeuuio ot Mcnanuu u Ilopryranmum x [Nomnanauum mocne Toro, kak KopHemnwmc
Kopnenuc3on, Biaenen HeCKOIbKUX MEJBHHUIL 1o AMcTepaamoM, B 1593 roay uzobpen koneHva-
TBII Baj, cooOpa3uB, UTO JJIsi HAPE3aHUsS IOCOK MOYKHO MCIOJIb30BaTh SHEPTHIO BeTpa. B xonenya-
TOM BaJIe C MIOMOIIbIO KPUBOUIMITHO-IIATYHHOTO MEXaHU3Ma JBM)KEHUE MO KPYry npeolpasyeTcs B
BO3BPATHO-TMIOCTYMNATENbHOE — a TaKKe HA000pOT. DTO MO3BOJIMIO Hape3aTh JIOCKU B TPUALIATH pa3
ObICTpee, YeM ¢ TOMOUIBbIO JBYPYYHOH MUJIBI, @ CTANO OBITH CTPOUTH KOPAaOJIM HAMHOTO JCIICBIIC.
(O6parnoe npeoOpa3oBaHHe — BO3BPATHO-NIOCTYNATEIBLHOTO JABM)KEHUS B BpallaTeIbHOE C MTOMO-
b0 KPHUBOIIMITHO-IIATYHHOTO MEXaHHW3Ma — OBUIO HCIIOJIB30BAHO TOJBKO JBYMSI CTOJICTHSIMHU
no3anee, korna Credencon uzobpen naposos). Tak n3obpereHue, a He BOGHHOE 3aBOEBaHUE, 103~
BOJIMJIO AMCTepAaMy MOTECHUTH MOPTYTablEeB B TOpropie npsHocTsiMuU ¢ KOro-Bocrounoit Asueit
u conepHuuath ¢ Mcnannamu Ha AmepukaHckoM KOHTHHEHTe, cTaB ropoioM-UMIIEpUEH, caMOil
MOTYILIECTBEHHOM B MHUpE B T€UEHHUE CTa JIeT MoKa ero He norecHuia Jlongon. Uyma, npuiesmas B
Amcrepaam B 1663 roay, ero npouseTaHue NpUOCTAHOBUIIA JIUILb HA HECKOJIBKO JIeT. Tak xke, Kak
npuienmas B JIonnon Benukas Uyma 1Byms rojlaMu O3/IHEE.

C 1447 no 1521 rr. Cearoit IIpecTon 3aHuManu «peHeccaHCHble mamnb» — oT Hukosas V 1o
JIpBa X. Kotopeie ynpasnsnu Katommueckoi LlepkoBbIO HE KaK JTyXOBHBIE MACThIPH, a KaK MOJIHU-
TUKHA ¥ MeneHaThl. [[enbio KoTophIX ObLT HEe aCKeTH3M MAacTBBI AJis €€ monaaanus B Paii, a pagocts
U KyJIbTypHbIH noawseM. [lana Anekcannp bopmxua, B 37 neT, BCTyNUBIIKUN Ha MalCKUi MPeECTOII,
nporpamMmy CasilieHHBIX JlelicTBull cBoero noHTHdUKaTa cHopMyIHpOBal OJHUM MPEITI0KEHUEM:
qQ OMdzOH d dsmw  f Of Mise 5d3, i s B dg®reertyrisits ¢ srois @anose@ e  dzO d3
ucnanckuil [lana, mpaBuBLIKK B TO camoe Bpems, korja B Vcmanuu cBUpEncTBOBajia MHKBU3ULINS,
ycTpauBai B Batukane opruu, B KOTOPHIX IPUHUMAJO y4acTHE 10 MATUAECATH KypTuzaHok. Ober
nenubara 3anpenan CIyXuteasM bora >KeHUTbCs, HO MO YMOJIYAHUIO pa3pelini Bo BpemeHa Pe-
HeccaHca (a Tak)Ke mocjeaoBaBiero 3a HUM [Ipocselienus) UMeTh JIF0OOBHUI] U 1a)K€ HE3aKOHHBIX
nereit. To ecTh moy4yaTh 3eMHbIE HACIAXI€HHUs BO BceX (popMax HEOrpaHWYEHHO, TPAKTYsI 3allOBe-
i Mucyca B 6J1aronpusaTHOM TSl paloCTeH )KU3HU JTyXe.

OnuaeMust Morjia NpuHTH B JH000H ropoj B 000 MOMEHT (Tak ke, KaK 3MHJIeMHs] KOpOHABH-
pyca B 2020 roay), HO Ha KapaHTUHBI (B OTIUYUE OT E€BPOIMEHUIIEB U aMEPHUKAHIIEB SITOXH MOOUIIb-
HOMW CBSI3M) HUKTO HE PONTaJ, CUUTasi UX €CTECTBEHHOM 4acThIO >KM3HU. Tunuan u PyGeHc MHoro-
KpaTHO OKa3bIBAIKMCh B KapaHTHHAaX, HO Ha UX YXU3HEPAJOCTHOM >KMBOIIMCU 3TO HE OTPA3HIIOCH.
VY nanuBIIUCh 3a TOpoa (Te, y Koro Oblja Takas BO3MOXKHOCTB) MPOJOJIKAIM HACIAXKAATHCS Pajo-
CTSIMH OBITHS, ONTMCaHHBIMU, B Jlekamepone. Kak TOIbKO 0OBABISIIOCH, YTO KapaHTUH CHST, Hace-
JIeHHE BO300HOBIISIIO KOJUIEKTMBHBIE M MHIMBUAYaJIbHBIC YIOBOJBCTBUS B ropojax: KapHaBaJIbl
Benenuu, npasanuku B [lapmxke u Jlongone... Bo ®nopennun nzobperaercs onepa, Bo @panuuu
(kcTaTu ckaszaTh, IO UHIMATHBE BOLIEAIIEH B UCTOPUIO KaKk oTpaBUTeNbHULIA ExaTepunbl Meauun)
oaner. Teatp, B EBpone HaxomuBiuiics moxa 3anperoM co BpemeH deogocust Benmkoro To ecth B
TEUYEHHUE THICSYHU JIET (B MPECTABICHUAX CTPAHCTBYIOIIUX apPTUCTOB JIO3BOJISUIUCH TOJIBKO YKOHTJIe-
PBL, aKpoOaThl, TAHIIOPHL, a IPU KOPOJIEBCKUX ABOpax IIyThl) paciBen B EnuzaBeTnHcKkoON AHIIMH,
B Mcnanuu u Bo @paHuuu.

UyMma MokoHYMIIa C MOPAIKaMHU, 3anpeTaMu U npaBuiiaMu CpeiHEeBEKOBbsI, KOTOpPBIE, OCTaBasICh
0e3 KapJMHATIBHOTO M3MEHEHUs, MOTJM YHHUYTOXXUTh BCE 4eloBeuecTBO. HaruisasiM mpuMepom
MOTYT CIIYKHUTbh CKaHIuWHaBckue crpanbl Hopserus, IlIBenus, a Takxke u Jlanns. Cnenasmas cTpa-
HBI TOTOMKOB BUKMHTOB TIOYTH O€31I0THBIMHU.

Bozpoxaenue nmpeobpa3oBano XpUCTHAHCKUIT MUP B COOTBETCTBHUH C MPEANHCAHUEM MPE3UICH-
ta Becemuproro Dxonomuueckoro ®opyma B JlaBoce: «3 OdzgH j d3d W  tslsCtcr 9 OjIs toj +
sCdzs oL B3y desMmisj 2 BlOL s/ fJjt smdzrdnpdaddlse'y & ¢
— ecnu Obl oH k11 He B X XI Beke, a CeMbl0 BEKaMHU JI0 3TOr0. bysiem HafesTbesl, 4TO YeIOBEUECTBO
SMOXHM MHTEPHETA, TEJIIEBUJICHHUSI U KOPOHABUPYCAa OKAXETCS HE IJIylee 4YeM IPEaKH, HacesBIIne
EBpomny B an1oxy bonbmioi UyMsl.
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B MoMeHT ynoBaHMs Ha IPEOAOJIEHHE SIUAEMUHU KOPOHABHPYCA C TIOMOIIBIO BaKIUH U TOJIBKO
BaKIIMH, HE eJasi IPU 3TOM KapIUHAJIbHO MEHATh CI0XKMBILUECS 00bIYau U CTPYKTYpPHI OT CBOOO-
Ib1 TIEPEMEIICHHUS 110 MUPY U BIIAJIbIYECTBA OAHKOB 10 00pa30BaHUS U «IIPOTPECCUBHOI» CEMbH, B
KOTOPOM O BOCHUTAHUU 3a00TATCA HE POAUTENH, NMPEACTABISIETCS Pa3yMHbIM U CBOEBPEMEHHBIM
YMEPUTH FOPABIHIO, HACAKIAEMYIO BJIACTh UMYILMMH, HAXOIAIMUMHUCS B IIOJIHOM PACTEPAHHOCTH, U
B3TJIIHYTh HA TO, KaK IOCTYIIAJIO YEJIOBEYECTBO NPU HACTYIUICHUU MAaHIEMHN B NIPEKHUE BPEMEHA,
y4ach Ha npuMepe BosnukHoBenust Bospoxaenusa. Kotopoe BO MHOIOM OIIpenessioch 4yMOil.

27 deswBtew 2020
1 sl dOSOdzzdzy 99 JHJdzdW GczsB Odz! dzsegts € Ot Odzls 0

100



Hpo6neMbl

101



Poccun HCO6XOHI/IM3 HAallUOHAJIbHAaA «KOCMHUYCCKaAsd IrojioBa»
(Hogas 3pa ocBoeHust CoTHEUHOM CUCTEMBI YK€ Hauajaach BOIPEKU MaHIECMUN)

ddted ZOHdBdJtesody stedud omcd?
HECIstste WddzshMesWmMedr dOEC, ftotsW j MME
GkzOo dz" 2 dOkyde 2 MtslstczHdd ¢ RAEMHisdskzIsO dMhistste
d «3. 4. R. |1 Ooddztso® sinis-ddflf tsis©@ds@ )z’ , 1 ¢ M
ydzj dz [ sméseamMitsets Ctsmdidyd M sets € dzk
svkrich@mail.ru

dlsOlssffzeB dzd S 89 OdZO © ¢1 JLOoadmMddBBs2 cOL jIsj e

Hogast apa ocBoeHHsI KOCMOCa KaK HOBBIW MEPHOJ KOCMHUYECKOM 3pbl, KOCMUYECKOU JESITEIbHO-
CTH Y€ Hadayiach. MbI 310 BuauM B 2020 rogy mo akTUBHOCTH B KOCMHYECKOH JIEITEIbHOCTH, I10-
JINTHKE U MPaBE, peaau3aluu MPOEKTOB B KocMmoce. [IpuueM mporecc uaeT ¢ HapacTaHUEM B YCII0-
BHSIX TJIOOQIBHBIX U HAITMOHAIBHBIX KPU3UCOB, BHI3BAHHBIX MaHAECMUEH. DTO JIMIIIHUNA pa3 MOKa3bl-
BAE€T BOJIIO, CTPEMJICHHE K )KU3HU U SKCIIAHCHHU B KOCMOC MHOTHUX JIFOJCH U Psijia TOCYI1apCTB 3eMIIH.

AMepUMKAaHCKOECBMUEHWM®@N KDP bl

Boiaenstores naunmatuBbl U akTuBHOCTh CIIIA, BajkHble HOBalluM B OCBOEHHUU U UCIOJIB30Ba-
HUU KOCMoOca. DTO MpexkJe Bcero m3BecTHhIN yka3 mpesuaeHta CIIA ot 6 ampens 2020 roga o6
OCBOEHUHM KOCMOCA M €ro pecypcoB, 1 HoBasi komiuiekcHast crparerust CIIA: «Hosas spa nis uc-
CJIENOBAHMSI U OCBOEHUS JAJIBHETO KOCMOCA», KOTOPYIO NpHUHsI HanroHanbHbI KOCMUYECKUI CO-
Bet 23 urons 2020 rona (A New Era for Deep Space Exploration and Development).

B crparernu copmynupoBaHo «BuieHHE HOBOU 3pb». B cootBercTBUM ¢ HUM «CIIA B perma-
IOLLEHN CTENEeHH 3aBUCAT OT KOCMUUYECKUX CUCTEM, U Oynylas YCTOWYMBOCTh U YIIPaBI€HUE KOCMHU-
YECKOW JEATEIBHOCTBIO SIBJISIOTCS KIIOYEBBIM CTPATErMUYECKUM MHTEPECOM AJIs CTpaHbl. Eciyu Mbl
XOTUM HUMETh 3(PPEKTUBHYIO KOCMHUYECKYIO CTpaTernui0 AMEpHKH, HaM HE0OXOJUMO COIJIacoBaTh
HaIly TOJUTHUKY, MIPOTPaMMBI M OIOJKET ¢ YCTOWYMBBIMU HAIMOHATBLHBIMUA WHTEPECAMU, KOTOPHIE
OXBAaThIBAIOT HECKOJBKO aJMuHUcCTpauuii U KoHrpeccoB. DTO 03HadaeT BBIXOAMUTH 33 PaMKHU OT-
JeNTbHBIX MUCCHM W CHpallluBaTh, KaKMe LEHHOCTH OYAYT M JOJDKHBI OBITH YacThIO JIFOOOTO Oyay-
1iero yenoneka B kocmoce. C 3Toii 1enbio (opMUPOBaHNE MEKIYHAPOJHOM Cpelibl U o0ecrieueHne
BO3MOXXHOCTH PETYJSIPHBIX omnepaiuii Ha Jlyne — ¢ MapcoM B KauecTBe LI€JIM TOPU30HTA — 3HAUYU-
TEJIbHO MOBBICHIIM OBl JOJTOCPOYHBIE MHTEPECHl HALIMOHAIBHON 0€30MacHOCTH, KOMMEPUYECKON U
BHemHen nonutuku CHIA B kocMoce».

[TomuepkuBaeTcst Takxke, 4To «B mpouuioM npaButenbcTBo CIIIA B3s10 Ha ce0s OTBETCTBEH-
HOCTh 3a BCE ACIEKThl HCCIIEIOBAaHUS M OCBOCHHS KOCMOCA YEJIIOBEKOM — OMPEIEIEHUE MHUCCHA,
MIPOEKTUPOBAHUE APXUTEKTYpP, YCTAHOBJIEHUE TEXHUYECKUX clenuduKaiuii, KOHTpoJIb Haja OTpac-
JIeBBIMU KOHTPAaKTaMHU U HETOCPEACTBEHHOE BBINOMHEHHE ornepauuii. OqHako B 0603puMoM Oyy-
IIeM LEHTpajbHas PoJib COXPAHUTCS, HO B MapTHEPCTBE C YACTHBIM CeKTOpoM. B Oynyiiem npaBu-
TEJIbCTBO BO3BMET Ha ce0si 0oJiee KOCBEHHbIE POJIM, TaKHe KaK MOKPOBUTEIbCTBO HUCCIIECAOBAHUN U
pa3paboToK, MepBbIil MOKYIAaTeNb WK OCHOBHON apeH/1aTOp KOCMUYECKUX TOBAPOB U yCIYT, a TakK-
KE€ PETYIHMPYIOMUNA OpPTraH, €ClId 3TO HEOOXOAMMO IO COOOpaKEHUSM OOICCTBEHHON WJIM HaIuO-
HaJIbHON 0€30MaCHOCTH, a TAKXKE IS BHIIIOJTHEHUS! MEKTYHAPOIHBIX 0053aTEIbCTBY.

B 3akiroueHune M3J10KEH B3I Ha BaKHBIE acleKTsl Oyaymiero: «HekoTopele oau yTBepKaa-
10T, YTO YEJIOBEUECTBY CYXKIEHO CO3/1aTh KOCMUYECKHE MOCEJICHUS U CTaTh «MHOTOIUIAHETHBIM BU-
aoM». XOTs 3TO, 0€3yCI0BHO, 3aXBaTHIBAIONIAsi BOZMOKHOCTh, OHA OyJIeT 3aBHCETh OT HalleH Ccro-
COOHOCTH HCIOJIB30BaTh KOCMHYECKHE PECYpPChl U KUTh HE3aBHCHUMO OT MOJICPKKU 3eMiu U
OKpY>Karomen cpepl. ITo Takxke Oy/eT 3aBUCETh OT MOMCKA SKOHOMUYECKUX MPUYMH VI KU3HU U
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paboTHI 3a mpeneaaMu 3eMJId — MPUYMH, KOTOPBIC HE 3aBUCAT OT IMOJICPKKH CO CTOPOHBI HAJIOTO-
MJIATENBIIUKOB. B HacTosImee BpemMst MBI €I1e He 3HaeM, BO3MOXKHO JIM KaKoe-TU0O0 U3 ITHX YCIIO-
Buii. UTO MBI IEHCTBUTEIIBHO 3HA€M, TaK 3TO TO, YTO MBI HE CMOYKEM HAWTH OTBETHI O€3 YCHIIMM T10
HCCJICOBAHUIO U PA3BUTHIO KOCMOCA, KOTOPHIC BBIXOJIAT 3a MPEACIIbl HU3KOW OKOJI03EMHON OopOu-
TBI.

HccnenoBanue u 0CBOCHME KOCMOCA HE OTPAHUYUBAIOTCS OJJHOPA30BBIMU MUCCHUSIMU WJIU KaKUM-
100 OJHUM ITYHKTOM HazHaueHus. CKopee ONMMCAaHHbBIC 3/IECh YCUIIMS — OTO YCHIIME, HAIPaBJICHHOE
Ha HENPEPHIBHOE PACHIMPEHUE YEJIOBEUECKOW NIESITEIbHOCTH 3a npenenamu 3emiu. [lo mepe Toro
kak Coemaunennbie LlTaTel CHOBaA OTIPABIIAIOTCS B MIYOOKHI KOCMOC, OHU OYAyT JIelIaTh 3TO BMe-
CT€ C KOMMEPYECKUMHU U MEXKIYHAPOJAHBIMU MAapTHEPAMHU, IMOCKOJIBKY XOTST y4acTBOBAaTh U MOTYT
ydyacTtBoBaTh. Ha mepemnem kpae uccinenoBanuii Coequnennnie IlTaTel, kKak U Bcernaa, mpoaoKar
TUaUpoBaTh B KocMoce. Eciu y yenoBeuecTBa ecTh Oyayiiee B KOCMOCE, OHO JOHKHO OBITh TaKUM,
B KOTOPOM KOCMOC CTaHET JIOMOM JIJIsi CBOOOTHBIX JIFOJSI».

OTH TOKYMEHTBI M1 aKTUBHOCTh OTPaXaroT MOCIEA0BATEIbHYI0 KOCMUYECKYIO MOJUTUKY B HallU-
OHAJILHBIX MHTEpecax  mpoBosriamaroT auaepctBo CIIIA B kocMudYecKOM IMpaBe U AEATEILHOCTH.
W 3T0 HOBBI BBI30B U MPUMEP AJI1 KOCMUYECKHX TOCYIapCTB U BCETO MUPOBOI'O COOOIECTBA.

CtpaHa KoCMMYyeckK™U”WXx coBeToOB

B 2020 rogy Bce Oosiee aKTUBHO OCYHIECTBIISIOTCSI HOBBIE TPOrPaMMBbI 1 IPOEKTHI KOCMHUYECKOM
NESITeIbHOCTH, HAIlpaBJICHHBIC HA CO3JaHUE HOBOM TEXHHUKH M TEXHOJOTWU, ocBoeHue JIyHBI u
Mapca. Co3aaroTcsi HOBbIE CBEPXTSKENbIE pakeThl U muioTupyembie kopabnu B CLIA, KHP, Poc-
CHUH.

VYcnemHo BBITIONHEH MEPBBIA MIJIOTHPYEMBIN MoJeT KomMMmepdeckoro kopadmst Crew Dragon
koMnanuu SpaceX ¢ aByms actpoHaBTamu (30 mMast — 2 aBrycra), UAyT UCIBITAHUS HOBOTO MHJIOTH-
pyemoro kopabns CST-100 kommanuu Boeing. AKTUBHO peanu3yeTcsl TyHHas MporpaMma «ApTte-
muga» (CIIA): B 2024 rony ABa acTpOHaBTa — JKEHIIMHA U MY>KUMHA — JOJKHBI CTYNUTH Ha JIyHy.

CraproBanu Tpu OecnuiioTHble Muccuu Ha Mapc: 20 urons — opOUTaNbHBIN anmapar «Allb-
Awmanby («Hanexna») OAD; 23 utons — skcneaunus Tianwen-1 («Bompocsl k HeGecam») KHP; 30
HIOJI — dKCIeuIus ¢ mapcoxoaoM Perseverance («HactoiunBocth») CIHA. K coxanenuto, Poc-
cusi u EC He ycrnenu nmoAroToBUTh B CPOK COBMECTHBIN MPOEKT «Ik30Mapc-2020» 1 naHHoe «map-
CHAHCKOE€» OKHO BO3MOKHOCTEN HE UCIOJIb30BaIM, CTApT epeHeced Ha 2022 ro.

bbun mpoBesieHbl OTKPBIThIE KOHKYPCHI Ul 0TOOpa acTpoHaBTOB U KocMoHaBToB. B CIIA 60-
nee 12 Teic. yenoBek (To ecTh mpumMepHo 36,4 Ha 1 MIIH HaceneHus) MOAANU 3asBKU HA y4acTHE B
otOope acTpoHaBTOB HalmoHanpbHOTO ympaBieHUs IO adPOHABTHKE U MCCIIEIOBAHUIO KOCMHYECKO-
ro npoctpanctBa (HACA). Takum o6pa3zom, ObLT MPOJIEMOHCTPUPOBAH CUIBHBIM HAI[MOHATHHBIN
WHTEpEC K YJaCTHIO B TUTAHAX I10 UCCeA0BaHMIO JIYHBI U CIEAYIOMIEMY TUTAHTCKOMY CKa4Ky YeJio-
BeyeCcTBa — mojieraM venoBeka Ha Mapc. [Ipuyuem 310 66110 B MapTe 2020-T0, B CIOXKHBINA TEPUO
BCIIBIIITKA KOpOHaBHpyca. KoanmdyecTBo y4aCTHUKOB B ATOT pa3 Ha 1/3 MeHbIIe, 4eM B MPEeAbIIyIIeM
koHkypce 2017 rona (18 300 yenoBek).

B Poccun nnist yaactust B 3-M OTKpBITOM KOHKYpce PockocMoca o oT60py KOCMOHABTOB C UIOHS
2019 no urons 2020 roga noctynuiao 1404 3assnenus (9,6 Ha 1 MIH HaceneHus ). D10, KCTaTH, B 3,3
pa3za Gombiie, yeM Ha 2-M koHKypce B 2017-Mm (420). D10 BaxHBIN MO3UTUBHBIN pe3ysbTaT, OH CBU-
JIETeNLCTBYET HE TOJIBKO 00 yclexax B OpraHu3aIliui 0T0Opa KOCMOHABTOB, HO M O POCTE Y HOBOTO
M aKTUBHOTO TOKOJICHUSI MHTEpeca K MIIOTUPYyeMOW KocMOHaBTHKe. HO Bce 3TO B 3HAUMTENBHOU
MeEpe TOJ] BO3JCUCTBUEM MPUMEPOB M TMEPCHEKTUB HOBOM KOCMHUYECKOW 3Pbl — CO3JaHMSI HOBBIX
TEXHOJIOTHWH, moJieToB U npoekToB CIIIA u apyrux cTpaH Mo MCCIENOBAaHUIO U OCBOCHUIO JIyHBI 1
Mapca, npoctpanctBa ConHeunoi cucreMsl B X X1 Beke.

B otimume ot CIIA, rae HanmoHanbHbIM COBET 1O KOCMOCY MOSIBUICSI CHHXPOHHO € CO3/IaHUEM
HACA B 1958 rony n HaxoauTcs Ha MSATOM dTalle aKTHBHOCTH IOCJIE OYEPEIHOT0 BOCCO3/IaHUS B
2017-m, B Hamell cTpaHe TakoW OOIIEHAIMOHATBHBIN COBET CO3/IaTh HUKAK HE yaaeTcs. B mepuon
CO3/1aHUA U Pa3BUTHUS KocMHuueckoll oTpaciau B 1946-1991 rogax B CCCP opraHsl ®ECTKOrO LIEH-
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TPAJIM30BAHHOTO T'OCYIaPCTBEHHOTO YIPABJICHUS, 110 CYTH, BBIMONHUIA (PYHKIIMH KOJIJICKTUBHOTO
HallMOHAJIBHOTO coBeTa o kocmocy. IIpu sTom uccnenoBanust u ocsoenue kocmoca B CCCP nos-
HOCTBIO COOTBETCTBOBAJIA T'OCY/IaPCTBEHHON OOIICHAIIMOHAIIBHOW KOMMYHHCTHYECKOW UCOIOTUH
1 MoJienH OyyIIero CTpaHbl.

CCCP u Poccus uMeroT O0JBIIYIO UCTOPUI0O MHOTUX KOCMHUYECKHX COBETOB, MPEIHA3SHAUYCHHBIX
JUISL CO3/IAHMS M Pa3BUTUSL KOCMUYECKOW OTPACIIU U AEATEIbHOCTH.

Jlerenmapubiii HehopmanbHbI M Bblaronuiics CoOBET IJIaBHBIX KOHCTPYKTOPOB IIOJ PYKOBOJI-
ctBoM Cepres [laBmoBruua Koponesa B 40-x — 60-x romax XX Beka ObUT MO3rOM KOCMHYECKOH OT-
paciiv, reHepaToOpoM UJCH U PelICHU 10 CO3JJaHUI0 TEXHOJIOTHUIA, TEXHUKU, BCEH KOCMUYECKON OT-
paciu CCCP. D10 npuBeno K BbIAAOIMMCSA JOCTHXKEHHUSAM CTPaHbl B UCCIIEIOBAHUSX U OCBOCHHH
KocMoca.

Onny 13 riaBHBIX poJiel ceirpasia Komuccust mo BOEHHO-IPOMBIIUIEHHBIM BonpocaM ipu [Ipe-
suguyme Cosera muaHCTpOoB CCCP, co3nannas B 1957 roay. K 1991-My oHa 3BOIIOIIMOHUPOBAJia B
['ocynapcrBennyro BoenHo-npomeinieHHyo komuccuto npu Cosere munuctpoB CCCP, ynpasis-
J1a BOGHHBIMH M TPAXKJTAHCKUMU JIeJIaMi KOCMUYECKON MTPOMBIIIUICHHOCTHU U JCSTEIHbHOCTH.

[Tocne pacnaga CCCP B Poccuu coznana u neiictsyet BIIK, k ee chepe oTHOCATCS U BOCHHbBIE
aCIEeKThl KOCMUYECKOU MTPOMBIIIIICHHOCTH.

B 1959 rony K KIICC u Coer munuctpoB CCCP coznanu MeXBeJOMCTBEHHBIH Hay4dHO-
TeXHHYECKHM coBeT 1o kKocmudeckuM wuccinenoBanusM (MHTK mo KW) nmpu Axkamemun Hayk
CCCP. Ho 1978-ro ero Bo3rnasisin npesuaeHT AH CCCP akagemuk MctucnaB BceBosogoBuu
Kenapim, B 1978-1980 romax — Bune-npesunent AH CCCP, akanemuk bopuc Huxonaesuu IleTt-
poB. 3arem, 1o 1991-i1 — npe3uaent AH CCCP, akanemux ['ypuit iBanoBuu Mapuyk.

B Poccun pemennem Ilpesunnyma PAH B 1992 roay co3nan npasonpeemuuk MHTK no KU
AH CCCP — Coger 1o xocmocy PAH.

Cdepa nestenpHoctr 3TUX coBeToB Ipu AH CCCP u B PAH — nporpammsl Hay4HBIX KOCMHYE-
ckux uccnenoanuii. [Tocne pedopmsr Hayku B Poccuu B 2013-m Bnusinue PAH u Coera PAH no
KOCMOCY COKpAIAIOTCS U CTPEMSTCS K HYJII0, HECMOTPS Ha O(UIIMAIbHOE COTpyIHUYeCTBO ¢ Poc-
KOCMOCOM.

B 1992 roay npesunentom Poccum co3pana MexBeTOMCTBEHHAsl SKCIEPTHAsE KOMHUCCHUS T10
KOCMOCY [JJIsl JKCIEepPTHU3bl KOCMHYECKHMX CHCTEM M KOMIUIEKCOB HAy4YHOTO M COLHUAIBHO-
SKOHOMHUYECKOT0 Ha3zHaueHus. Ho, 1Mo cyTu, 3TO oprad corjiacoBaHHUsl BEIOMCTBEHHBIX MHTEPECOB
MIPH YTBEPKACHUU OIOKETHBIX 3asBoK DenepaabHON KOCMHYECKON MporpaMMbl. ABTOp ObLT diie-
HOM 3Toi kKomMuccuu B 2003-2015 romax v UMeeT aJieKBaTHOE MPEACTABICHUE O €€ PeaTbHOM aK-
TUBHOCTH U BIIUSIHUM, OMSATH K€ CTPEMUBILUXCSA K HYNIIO B T€ roabl. C T€X MOp HET HUKAKUX MpH-
3HAKOB U3MEHEHUH K JTyUIIeEMY.

JlJis TOMHOTHI KapTUHBI KOCMHYECKHX COBETOB J00aBHM, UTO CyIIeCTBOBaBIKMe B PockocMoce
KakK B €ro 310Xy (eepaibHOTr0 OpraHa UCIIOTHUTEIBHON BJIACTH, TaK U HBIHE JIEHCTBYIOIIUE B TOC-
kopropanuu «Pockocmocy, Hayuno-texaudecknii copet 1 OOIIECTBEHHBIN COBET OIpaHUYCHBI Be-
JIOMCTBEHHBIMU TIPABUJIAMH U TIPEIeTIaMH BIUSHU.

B moctcoBeTckuii mepuoa poiib MCCIEAOBAHUNA M OCBOEHHS KOCMOCA B TOCYAAapCTBE M 0O0IIle-
CTBEHHOM CO3HAHHWH PE3KO CHHU3WIACh. DYHKINS KOJUICKTUBHOTO HAIMOHAJIBHOTO COBETA MO KOC-
Mocy Oblna yrpadueHa. B Poccun oHa He Oblia onpesenieHa U BbIIETICHa, B HUKTO €€ HE BBIIOIHSET.
Cdepa kocMHUECKON JEATETHLHOCTH MOHUMAETCA KaK OTpacib, YIPABISETCS M pa3BUBACTCA HE B
OOIIeHAIIMOHAIBHOM, a IPEUMYIIIECTBEHHO B OTpacieBoi mapaaurme. 3akoH «O KOCMUYECKOM Jiesi-
TenpHOCTHY, DenepanpHas KocMUYecKasi MporpaMMa M APYTUe aKThl U TPOTPAMMBI PEaTU3YIOTCS B
3TOM K€ pyclie.

Coznannbie B ctpane opranbl, Bkirodas DOUB «Pockocmocy (1992), a mocne ero TukBUaIuu
1 BMeCTO Hero rockoprnopanus «Pockocmocy (2015), nmpoaomkaroT ynpaBisiTh KOCMUYECKON Aesi-
TEJIBHOCTBIO CTPaHbl KAK KOCMMYECKOM OTpaciibio, KOTOPYIO MPU 3TOM IOCTOSIHHO CIACAOT U IS
3TOTO HEMPEPHIBHO PEPOPMUPYIOT.
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ApexBaTHbBWN o6pai3 O6yagyuwero

B Poccuu nepBble nHMIIMATUBBI co3anns CoBera o kocMocy Obutk B 1992-M, nipu pa3paboTke
IIPOEKTa NEepBOro 3akoHa «O KocMHUUYECKOW JesrenbHOCcTH». Ho He cioxunock. beumm u apyrue
oe3ycrenablie MONbITKUH. OTHOCHTENBHO cBexue — B 2018-2019 ronmax: Pockocmoc u PAH BricTy-
MWK C UHUIUATUBOM pa3paboTaTh MpeasiokeHus no coznaHuio CoBeTa MO KOCMOCY IpU Mpe3u-
nentre Poccun ¢ QyHKIUSMU OMpENeiICHHs] CTPATerH Pa3BUTUS KOCMUYECKOW orpaciu. OmHaKo
BO3 U HBIHE TaM.

[Touemy He momywaercs, uyTo Memaer? HampoHanbHbIE OCOOEHHOCTH, IUIOXAash HACIEICTBEH-
HOCTb, XPOHHYECKOE OTCTaBaHHE B OOILIEM U MHCTUTYIMOHAIBLHOM pa3BuTuu? [louemy sta uaes no
CHUX TIOp HE MOXET «IIPOOUTH» KPEMIIEBCKHE CTEHBI?

OnHa U3 OCHOBHBIX NPUYMH: HU3KUH NIPUOPUTET UCCIIEIOBAHUNA U OCBOEHUsI KocMoca B Poccun,
3allMKJICHHOCTh HA OTPAaCIIEBOM YPOBHE KOCMUYECKOM EATEIBHOCTH U TOCMOHONOIN3M PockocMo-
ca KaK rOCKOpIIOpaly. JTa TOCKOPIIOpaLis UMEET CBOU MIPUOPUTETHI, OTPAHUYECHUS U JIOTUKY pa3-
BUTHSI, HE 3aMHTEPECOBaHA B OOIICHAIMOHAIIBHOM Pa3BUTUU KOCMHYECKOM aestenbHocTH Poccun u
He crocoOHa paboTaTh B Takoii mapaaurme. M gemno BoBce He B 0COOEHHOCTSIX MEPCOHATHM, YIpaB-
JISFOIIMX TOCKOPIOpauel Wi KOCMUYECKUMU COBETAMH U KOMHUCCHSIMU, IPYTUMU KOCMUYECKUMHU
MHCTUTYTaMU CTPaHbl, CTATyC U PEAIbHOE BIUSHUE KOTOPBIX MTPOIOJIKAIOT CHHXKATHCS.

Poccus He mMmeer 0o0IIEHAIIMOHAIBHON «KOCMHUYECKON T'OJIOBBIY», HACTOSIIErO OOIIEHAIMOHAIE-
HOTO KOCMHYECKOT0 JI/Iepa, aJIeKBaTHOIO 00pa3a KOCMUYECKOT0 OyAyIIero CTpaHsl (a He Oyayiie-
ro KOCMHYECKON oTpaciu!) U MOIUTUYECKON BOJIM Ul €ro CO3/1aHus M JocTkeHus. B crpane He
CO3/1aHbl YCIIOBUS U CTUMYJIbI JJI1 aKTUBHOTO Pa3BUTHSI KOCMUYECKOU AESATENbHOCTH BCEX aKTOPOB
B LIEJIIX peayn3allMi KOCMHUYECKOIo MOTEHIMalla rpakjaH, OpraHu3aliiii, BCEro Hauero oouecTsa
B HAI[MOHANIBHBIX UHTEpecax U A 3(HEKTUBHOTO MEKIYHAPOTHOTO COTPYAHUUECTRA.

Poccun HeoO6XxonuMo OIpenenuTh TOCTOMHOE MECTO MCCIEIO0BAaHUSM M OCBOEHHIO KOCMOCA B
oO0IIel cTpaTeruu pa3BUTHsL CTPAHBI U MOJENU OyayIIero, COBEpUINTh Mepexoa K HOBOMU, OOIIeHa-
[IUOHAJIHFHOW MOJIENH YIpaBieHUsi Bcel cepoit KocMUUYecKor aesTenbHOCTH. IMEHHO U TOJIBKO
npe3usieHT PO MoxkeT u JOMKEH CTaTh M BBICTYNHUTh IJIABHBIM aKTOPOM 3TOTO Mpolecca, BO3ria-
BUTh ero. MHCTpyMeHTOM TakoW TpaHC(hOpMallud KOCMHYECKON IEeSATENbHOCTH W JlalbHEWIIEero
a¢dheKkTHUBHOTO yrpaBieHus 3Toi cdepoit momxeH crate CoBeT Mo KocMocy npu npesuaeHte PO.

OT0 pelleHue Ha3peno, 0COOEHHO AJis OOIIEHAMOHATBHOM KOCMUYECKONH MOOMJIM3AlMU, KOp-
PEKLIMU CTPATETUHM KOCMHYECKOW NIE€ATENbHOCTH, CUCTEMBI YIPABJICHUS €10 B LEIAX peau3aluu
MoTeHIMaNa pa3BuTus Poccun u afiekBaTHOTO OTBETA B CBsI3U ¢ HOBBIM BbhI30BOM CIIIA B kocMuue-
CKOM MOJINTHKE, MEXTYHAPOIHOM IIPaBe U peabHOM AESTEIbHOCTH.

Co3pgaHnue «pe3epBHOro» 4YyefnoBe4yecTaBs

100 nmer Ha3anm, B TOABI PEBONIOLMN, BOWH W TMaHIEMHHM UCHaHKH, KOHCTaHTHH DayapIoBUY
[{nonkoBckuii B moBecTH «BHe 3eMin» mpU3bIBaj OCBauBaTh KOCMOC JJIsl CITACEHUSI, BBDKUBAHUS U
pa3BUTHS YEIIOBEKA U YEJIOBEYECTBA B Ciiydae katacTpod Ha 3emiie, mpeanarai uiaeu U TEXHOJIOTUU
skcnancuu. [Tangemus COVID-19 nocraBuiia nepes 4e10BeYeCTBOM BOIPOC: ObITh UM HE OBITH?
Ero perienue 3aBUCUT OT MOHUMAHUS CYIIIHOCTH YelIOBEKa M MPOOJIeM IBOJIIONHMK OOIecTBa, MpH-
POJIBI, TEXHHUKH.

[TapagokcanbHO, HO B COBPEMEHHOM MEKIYHAPOJHOM IIpaBe, CO3/IaHHOM M Pa3BUBAIOLIEMCS
nox sruaor OOH B mapaaurMe mpaB denoBeKa, HAIMOHATBLHOW U MEXIYHAPOJTHONW O€30MacHOCTH,
YCTOWYHBOTO Pa3BUTHUS, HET HEOOXOAUMBIX OCHOB, aKTOB, HOPM, TTOCBSIIIEHHBIX cOXpaHeHno Homo
sapiens Kak Buaa. Mbl 3al1uinaeM, oxpaHseM Ha 3eMie ThICSYH BUAOB JKUBBIX CYIIECTB, OMOpa3HO-
oOpa3ue, 00BEKTHI MPUPOTHOTO U KyJIbTypHOro Hacimeaus. Ho abcomoTHo 3a0butn chopMynupo-
BaTh U MPUHATH B KaYECTBE BBICUIETO MPUOPUTETA COXpaHEHHUE yenoBeka Buaa Homo sapiens kak
YHUKQJIBHOTO KMBOT'O CYIIECTBA M OCHOBY UEJOBEYECTBA B MapaJurMe BbBDKUBAaHUA. A BeIb 3TO
Yype3BbIYaitHO BakHO B X XI Beke, B HApacTaroIeM MOTOKE II00aIbHBIX PUCKOB MaHAECMUHN, IPYTHX
MPUPOIHBIX U aHTPOTIOTCHHBIX KaTacTpod.
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Monens, mpaBuia U MPaKTUKAa COBPEMEHHOTO TIPaBa UMEIOT OOJIBIIYIO IBIPY B IPUOPHUTETAX, I1e-
JAX ¥ MEXaHU3Max peryJupoBaHUs. ITO HE MO3BOJsAET A3 (HEKTUBHO YIPABISTH pa3BUTHEM 0OIIe-
cTBa, obOecrieueHreM OE30IaCHOCTH B KOHTEKCTE TJIOOAIBHBIX BBI30BOB. B 3Ty 3moxy oOIieriane-
TapHOTO KpH3Kca HEOOXO0MMa HOBasl CTpaTETrusi OCBOCHUS KOCMOCA B MAPAIUTME «EIUHOTO YeI0-
BEUECTBA» — JIJIsl BEDKUBAHUS U Pa3BUTHS YeloBeka Buaa Homo sapiens, CTaHOBJICHHS HAC KaK HO-
BOM KOCMHUYECKOM IIMBUIIM3ALINH.

CrnenyeT MOTMOTHUTH «IIpaBHUia UTPBD», 3aguKcupoBanHbie B JokyMeHTax OOH, B TOM umcrne u
aKThl KOCMHYECKOTO IIpaBa, MPUOPUTETOM coXpaHeHusi Bujaa Homo sapiens u uegoBedecTBa Ha
3emiie ¥ B KOCMOCE, KOHKPETHBIMH HAIIPAaBJICHUAMHU U mefssMu. Cpen 3THX Iieliel B TOM YHCIe —
CO3/laHUE «KOCMHYECKOTO0» YEJIOBEKa M aBTOHOMHOM IMOMYJISAINH «PE3EPBHOTOY» YEJIOBEYCCTBA BHE
3emii, B KOCMUYECKUX MOCEIICHUSIX Ha OKOJIO3eMHOU opOuTe, Ha JIyHe; co3aHue U XpaHCHHE Te-
HeTHYECKOro OaHKa YeJIOBEeKa M YejoBedecTBa Ha 3emiie M BHE 3eMJIU JUIsl BOCIIPOU3BOJICTBA B CITy-
gae rI00abHOM KaTacTpodel.

C yueToM ypOKOB HBIHCIIIHEH MaHACMUU U PUOPHUTETa coxpaneHus Homo sapiens, HOBBIX puc-
KOB, CIICHAPHUEB M TEXHOJIOTUN TpaHC(HOpPMAIINH U ISATEIHHOCTH YeJIOBEKa U 00IIecTBa Ha 3eMIie |
B KOCMOCE TIPEACTOUT CPOPMYIIMPOBATh HOBBIM COIMAIIBHBIN 3aKa3 B HAIIMOHAIIBHOM M OOIIEMUPO-
BOM MaciiTabax JijIsi OCBOCHHS KOCMoOca B OajlaHce ¢ pelieHreM mpodiieM Ha 3emiie. n

H4IsOIs' v fBHEBISSodzy d&zO 5 BOIsjted OO o' Mishiz{f dzj dz
CsomMEsets €sMidkyg S & OQockzMisO 2020 GEtsHO.
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OcHOBaHUS HAyKU CHIACEHUS HAyKHU

#lsOdzd mMdzOe [ tcH d dz
RdzMIsdIlskzls RBWW J ¢
stas ordin@mail.ru

Cran

Teoputo DBomtonnu, U HexUBoU [Ipuposasl, n XXuszuu, B TOM unciae U Ha 3emMie, JIFOAU CTPOUIH
U3 TPEIIOI0KEHUS, YTO BCE, UTO U3 MPOIJIOr0 OOHAPYKEHO — OTHOCUTCS K OTHOMY LIUKITy. A TO-
KOIABUIMCh TIy0)Ke, Mbl [TOJIyYHUM, YTO KapTUHA CJIOXKHEE U KOPABO MocTpoeHHast Teopust — mo3au-
Ka, cocTpsinaHHasi u3 GparMeHTOB-KYCOUKOB Pa3HbIX IIUKJIOB.

['uranTckue CTpOEHUSI-METaNUThI, KAK U OCTAHKH TUTAHTCKUX KUBOTHBIX, & BO3MOXHO U JIFOAEH,
CBUCTEIHCTBA OCTATKOB TE€X 30X M IUBUIM3AIMMA, KOTOPhIE BOSHUKAIMU M THOIH, KOTJa eIle CHiia
TSDKECTH Ha 3emMiyie ObLTIa MEHbIIE. DTO BIIOJIHE €CTECTBEHHO, T.K. B IIpolecce (OpMHUpPOBAHHS 3EM-
71 OHa ObLIa OKPYXKEHA «00JaKaMm» M3 aCTePOUJIOB, M3 KOTOPBIX Ha opbute octaics (chopmupo-
BaJICSI) JIMIIIb OJIMH — CaMBbIil KpyIHbIiH, JIyHa.

A 3aragoyHoe pacceleHHe MePBOOBITHBIX MIEMEH CTPOUTCS Ha MPEANON0KEHUH, YTO HE MPOUC-
XOJIMJIO OJMYaHUA NPEapINylMX HuBMau3anuid. Ho cyas mo MHOruMm mpus3HakaM, Mbl cedyac Kak
pa3 HaXOAMMCS Ha CKJIOHE IIUBUIM3aIMK YenoBeka, BRICOKOMEPHO Ha3BaHHOTO Pa3ymubIM. Tak uTo
MOTOMKH 4epe3 ThICAYeNeTus OyAyT rajaTh O TOM, KaK CTOJIb Pa3HOOOpa3HOE HAaceleHHE CTOJb
PaBHOMEPHO PACCENUIIOCH 1O BCEW IUIAHETEe W MPH 3TOM, HE IMMOKO IepeMelaloch ITHUYECKH-
TE€HETUYECKHU.

A nap4MK OTKPBIBAETCSI MPOCTO — Pa3HbIE MPOLECCH IPOTEKAIOT ¢ Pa3HOU cKopocThro. M Mak-
CHUMaJlbHasi CKOPOCTb B HEKUBOM MPUPOJIE MIPU TOM K€ B3pbIBE, ONpEeIsieTcss HEKUBOM OobIMa-
HOBCKOM CTaTHUCTHUKOM.

CkopocTb ke BO3HMKHOBeHUs JKHU3HU, OnMchbIBaeMas CTaTHUCTUKOM C HaKOIUIEHHEeM HHdopma-
LIUH, KaK OMUCAHO B cTaThe «/InHamuueckuii dnemeHT XKu3HM» Ha MHOTO MOPSAIKOB BBILIE. ITO MBI
cefyac M BUJMM HA INpUMEpEe MaHAEMHH, KOTOpas HU 4YTO MHOE KaK «BHPYCHBIM B3pBIBY», CO-
KpAalaroLnN )KU3Hb JIFOAEH.

CxopocTs ke Pazymnoit XKu3nu emie Boiiie, Kak Ha MObeMe, TaK U Ha CIajie, KOTOPBIA MbI CEii-
yac mnepexuBaeM. M eTuM B Tap-TapTapbl Tak OBICTPO, YTO BO3MOXKHO YK€ TMO3JHOBATO CIacaTh
3aurpasieecs: B neduinpHbie Urper YenoseuectBo. Ho ecnmm u mpoGoBaThk cnacaTh, TO HaJI0 HaYH-
HaTh co crnaceHus Hayku, co cnaceHus e€ He cHapyku, a u3HyTpu. IIpu sTom ¢ camoro ®YHJIA-
MEHTA.

XKankoe OnesHUE «BUAHBIX» CIEIMATUCTOB W aKaJeMHUKOB Ha (OHE MaHAEMHUU JIHIIL TOJIHKO
MTOAYEPKHUBAECT U HUX IOJHOE HEMOHMMAaHUE IMPOUCXOMSAIIET0, U TO, YTO OHM HMKAaK HE rOJATCs Ha
ponb MyJpeHiux B COBPEMEHHOM OOIIecTBe, KOTOpble MOTYT OTBETCTBEHHO cKa3aTbh: «llaHuka
HUKOMY He HyXHa, HykHbl DJIEMEHTAPHBIE Pemenus!». Apxumeny Ob110 A0CTaTOYHO OJHOM
TOYKH, 4TOOBI NepeBepHyTh Becb Mup. Ho oH He cuzen B Meranckom 0oJioTe, yTomnas 1o yIu, Kak
MBI ceifuac. U, mosTomy HaMm ojHOM Touku He fgocraTouHo. Kak McaakueBckuii Co6op Obl1 BO3Be-
nEH B 0010Te Ha CBasiX, Tak U XpaM Hayku Hamo (akTHuecku BO3BOJIUTH 3aHOBO B MEIIAHCKOM 00-
note Ha CBASIX, Tak Kak Ha MJIaBalOLUX HAa MIOBEPXHOCTH 00JI0Ta OCTPOBKAaX U3 KOPOCTHI YCTOSTh
MOJKET TOJIBKO JieKopalust Hayku, peanbHOil osb3bl OT KOTOpOH He OoJiee, 4eM OT K03J1a MOJIOKA.

Kak yurars

Yurath MOXKHO MO-pazHOMY. MOXKHO 3aHMMATbCs MTOBEPXHOCTHBIM CKOPOUYTEHHEM, HO MIPH 3TOM
MHOTO€, HE TOJIBKO «MEXKIYy CTPOK» OyIeT ymymeHo. A BOT pexXuccep A JOMOJIMHHOTO TPO-
YTEHUSI MPOU3BEACHUS «IIOTPYXKAETCSH» U B AIOXY €ro HalMCaHUs, U B OKpyXeHHe aBTopa. Jlroau
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MOTOMY M XOJST Ha CHEKTaKIM U CMOTPST SKPAHHU3AIUIO MMPOU3BEACHUN, YTOOBI YBUACTH TO, YTO
OHH, YWTAasl, HE MPOUNTAIU. XOTS JIMYHO S 3arJISIbIBAI0 HAa SKPAHU3AIUH TJIABHBIM 00pa3oM 3aTeM,
9YTOOBI MOHATH YEM «JIBIIIAT) HOBBIC TIOKOJICHUS JIFOJICH, YTO €CTECTBEHHO OTPaXKaeTCsl B MaHEpax U
MOBE/ICHUN Ha KpaHE MAbYMKOB U JIEBOUYEK, «I1EPEKHUBAIOIINX», B OCHOBHOM, TO, YTO OBLIO yXkKe
MHOT'OKPaTHO NEPEXKUTO UX MPEALIECTBEHHUKAMHU.

Ho ectb emne u TexHuka nucanus, 6€3 MOHUMAaHUs KOTOPOil 00pa3bl, CO37aBaeMble aBTOPOM, MO-
T'YT OBITh MOTEPSIHBI, U BOCHPUATHE KOTOPHIX YATATEJIEM MOXET ObITh Aa)ke n3ypojaoBaHo. U nemo
HE TOJILKO B HEOOXOJIMMOCTH Y aBTOpa MOJIb30BAaTHCS MHOTJA I30IOBCKUM SI3BIKOM. [leno B TOM,
YTO PAacCUUTHIBAs Ha OE3AyMHOE YTEHHE MPOCTAYKOM, HENb3s OMHUCATh HUYETO, BBIXOJINETrO 3a
OOUIETIPUHATHIE CTEPEOTUIIBI, KOTOPbIE B COBPEMEHHOM OOIIECTBE YHMCTO MEIIAHCKHE. A yaen
HAYYHOH NMHUCAaHUHBI, KaK Pa3 B TOM, YTOOBI BEIPBATH «IIPOCTAYKA» U3 MEIAHCKOW TPSCUHBI.

W MHe uHOTrIa NpUXOIT B MUChMaX MPETEH3UH JIMOO BOIIPOCHI MO MOBOLY MOETr0 CTHJISI Haluca-
Hus ctateid. [la u nmpu Gopmanm3anuu, BCTaBlsis UX B odepenHoi Homep xypran HBMKC, noma-
JAI0T MHOTJ]Aa «HE B Ty CTEIb» — OJarojaps ee 3aroJioBKy oOpaTWiid Ha Hee BHUMaHue, HO, Kak Oy-
net nokaszano Huxe — He TAK. IIpocTo, HO JOMKHOTO BHUMAHUS HE IPUIAINA U EMY.

A B O0TBeTax Ha MPETEH3UH OOBIYHO I IPOCTO OTIIYYMBAJICS, TAK KaK Y)Ke peliall HOBbIe 3aJauu.
W, npu 3TOM ccbulazcsl Ha TO, UTO ¥ €aM HE MOT'Y IIPOCTO TaK IEPEUYUTHIBATh CBOM CTaThU (UTO TaK
U €CTh) U, KaK CJIEJICTBUE, B PE3yJbTaTe MMEePEUNTHIBAHM OOBIYHO MOJydaeTcs nepenuceiBanue. 1
Tak 10 15 pa3 10X0auio, paHbllle MO-PYCCKH, a TENEph Mo-aHMIMickU. BoT u npousomnuio, nuury,
CMeIlIeHHe CTUJISL ToCcTpoeHus (¢pa3. ITO OTYACTH TaK U €CTh — ACHCTBUTEIHHO, TEIEPh Cpasy Mo-
PYCCKH 51 CTaparoCh KaK-TO BIIMCATHCA M B AHIVIMHCKYIO CTUJIMCTHKY, @ HE IPOCTO KOMIIMJIMPOBATH
CTHJIM (BCTaBUTh YKPAUHCKOE CIOBEYKO B PYCCKYIO pedub MHOTAA ObIBAET M MOJE3HO, U KPACUBO, HO
YepeoBaTh PYyCCKO-YKPaUHCKUE a03allbl IPOCTO TPEIHO).

Ho, BcnoMHMB 11OroBopKy: «biarumu HamepeHHus MU 10pora B aJ] BBICTJIaHa», PEUIWI, 4TO U 1O-
nbeITkH Criacenust Hayku MoOryT onsiTh peBpaTUThes B €€ nobuBanue. Tak, Hapumep, ceiuac npo-
ucxoaut ¢ Haykomerpueii. Tak 4to TyT He 10 myToK. M ecnu mpHOTKPHITH IIYTJIIMBYIO 3aBECY, TO
IJIaBHOE MOE CMEILIEHUE CTUIIMCTHUKH, JUIsl CTPOTOCTH M3JI0’KEHUS! MBICIHM — 3TO CMEUIeHHe ¢ Oyre-
Boil anrebpoii. [Toromy uto, kak ropopui npu BcTpeue npodeccopy KpuueBckomy, Kaxayro cra-
THIO s MUIIY/CTPOIO KaK JI0Ka3aTeabcTBO TeopeMbl. Ho mpu 3tom, moznakomusimcs ¢ HBUKC,
CTaparoch He B TEOPUH, a Ha MPAKTUKE, B CTAThAX MEepeaaTh HE TOIBKO OYIEeBCKYIO CTPOrOCTh (CYXK-
JIeHUI), HO U 00pa3HOCTh, Kak jAenan 3To Ilnarono B «KoTioBaHey, nake MOYTH aOCypAHBIMU
¢dpazamu. N 310 Kak pa3 mMoOMoOraer He TOJbKO «HACTPAUBATh» IMPABUJIHHO MBICIH UYWTaTeNeH-
J0Jeil, HO MoMoOraeT ObITh MOHATHIM McKycCTBEHHBIM MHTENIEKTOM — YYUT U €ro MpaBUIBHO
MBICITUTh, B IPOTUBOBEC «00yueHNIo» bunamu I'elitcamu.

OTo0 cMmernieHne ¢ OyneBol anreOpoil MOKET MOKa3aTbes CPOAHU TOMY, Kak bob Jladuuu numer
MaTeMaTUYeCKH KIIACCUYECKYIO MY3BIKY Ha KOMIIbIOTEpPaX, HO U Y MEHs, M, KAK MHE OH CKa3all caM,
Yy HETO €CTh «CKUBOW» MpuUMep — TepMeH, KOTOPBI Ha MMPOCTOMN «wkKele3ke» (03 BCIKUX KOMIThIOTE-
POB) «pOXKIAM» KUBYIO MY3bIKy. M s KOMIIBIOTEp UCHONB3YI0 HE B TEKCTaX, a JIMIIb B rpadu-
KaX/puUCyHKax JJIS HArJISAHOW IEMOHCTpaIuy u3naraemon Nnen.

U nocnennee nmpeaynpexaeHue, Kak Obl B MPOJODKEHUE Halllel y)Ke MUCbMEHHOM JUCKYCCUU C
I'epmanom EBceeBuuem, eciu B myTiauBoil popme, To: «JInuHoe He ecth Hempunuunoey. [laxe ko-
rna Jlannay, uas B onepy, J€MOHCTPAaTUBHO HaJleBal IPSI3HYIO MATYIO pyOaxy, To He u3-3a 0e3pas-
JUYUS K BHEIIHEMY BUJy aJIKOTOJIMKA, a HA000OpOT — NOTYEPKHUBAsi MaJIO3HAYUTEIILHOCTh BHEUTHEH
aTpUOYTHUKH 110 CPABHEHHIO C IPOMCXOSAIIMM Ha ciieHe. U, XoTs g pa3fensio JUYHbIe TPUOPUTETHI
akajeMuka MaHjenbpiTaMa, pacCTaBlIeHHbIE UM B ero Jekuusax B MI'Y no KsantoBoii Mexanuke,
rae on ormeuaer [IEPBUYHVYIO pons [lnanka, a u bopna, u lllpenunrepa, u J{upaka ormedaer
JUIIb KaK Peain3aTOpPOB IUIAHKOBCKOM MJIEH, CBOKO «JIMYHYIO» 3aJady cerlyac s BUXKY Kak pa3 B
TOM, 4TOOBI MOKa3aTh WX OOIIyI0 ()EHOMEHOJIOTHYECKYI0 OmMOKy B pasButuu uaeu llmanka. Ho
HUKaK HE C IEJIbI0 OTIOPOYUTh MX CBETJIbIE MMEHa, a Hao0opoT, uroOsl [IPABUJIBHO ucnons3o-
BaTh WX TCHUAJBHBIC UJCH M OTICIUTH OT IIETYXH, KOTOPYIO HacuuTau (1enbie MoHorpadum) 6e3-
JTyMHBIC pa3BuBaTenu. PazBuBanu, ¢akruuecku, He ux Wmei, a ucnonb3ys umu BBenéHunie [1PU-
MUTUBHBIE Monenu ux omudodHble HHTEPIPETALUi, T0Bes UX 10 adcypra.
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4 a3

Or di n CSBM-Fagundation for AtomiCrystalline Orbital®, Global Journal of Seence
Frontier ResearchPhysics & Space Science (GJSKR Volume 18, Issue 5, Version 1.0, pp- 16
47,

Ordin S.V.¢cQuasinuclear foundation fdhe expansion of quantum mechaajdaiternational
Journal of Advanced Research in Physical SmefhJARPSYolume 5, Issue 6, 2018, PP-35,

Ordin, S.V., Newton's Coulomb Laws, International Journal of Current Advanced Research,
Volume 7, Issue 12, Dexmber 2018, p.-16

Ordi n, S. VIMAGINABH@BSIENSIBILITYORTHOGONALI TYe, Gl ob
of Science Frontier ResearcRhysics & Space Science (GJSAR Volumel9 Issue 3 Version 1.0
p.4958

Ordin S.V., "Frontier Chemistry Aspects”, GJSFR Vol2théssue 2 Version 1.0, pp-11

«XUTphI» DUHIITEHH HE cpa3y MOHSII 3TO, HO Cpa3y MOYYBCTBOBANI OIMIMOKY M CKa3all, 4TO HE
BepuT, 4Tto bor urpaer B «Open u pemkay. Minu apyroil aHaJIOTUYHBIA IPUMED, JIMYHO ST BHICOKO
ueHto BkiIaa AoOpama dénoposuua Modde B TepmosnexkTpuuecTBO Kak B (yHIAMEHTAIBHYIO
Hayky. ®aktuyecku oH B TepmonnekTpuuectBe BTOopoi mocie Ounzarepa (emé B 1931 romy ero
nekuuu 1o TepmosnexkTpuuecTBy ObutH u3aHbl B [lapuxke). Ho mocne cmeptu ero ydeHuka u mnpo-
noiokarens Jlazaps ConomonoBuua Ctuinb0aHca TEPMOIIICKTPUUYSCTBO KaK HaykKa BOOOIIE CIYJIOCh
(0 4ué™m s TUYHO, KaK yke mucai, OykBalbHO «BomuI» Ha OonbimioM Yuénom Coere @TU, HO B
«IycToTy»). Ho, ycTpaHuB AOMYIIEHHYIO HA MAaKPOCKOTTMYECKOM YPOBHE UM MOJCIIbHYIO OIIHOKY
(SV. Ordin, Optimizationof operating conditionsof thermocouplesllowing for nonlinearity of
temperaturedistribution, J. Semiconductors31(10),p.10921093, 1997, uucto MaxpocKomnye-
ckuii monxon Modde, mns onucanust Jlokanbubix TepmosnekTpuueckux IPGHEKToB MPUILIOCH
paciiipuTh Ha HAHO-YPOBEHb M, BEPHYBILKCH B33/, YCTPAaHUTH U AonyuieHHyo Modde obmyro de-
HOMEHOJIOTHYECKYI0 OMIHOKY — oH mpuHsi quddysHoro 3eedeka u [lenbThe 32 Bo3MokHOCTH [1ps-
Mmoro [IpeoOpazoBanus Jueprun. A OHO B0o3MOXHO, HO Kak pa3 He Ha TudPy3HBIX, a HA OaTH-
ctruueckux Tepmo-OJ1C.

4 3

Or di n Cardinal increase in the efficiency of energy conversion based on local ther
moelectric effects International Journal of Advanced Research in Physical Science, Vduse
suel?2, p. 59, 2017

S. V. Or di n, ThefAoeabeatricity iardsRealityn are Local TheHBdVF s e Gl ob
Journal of Science Frontier ReseardPhysics & Space Science (GJSAR Volume 18 Issue 2
Version 1.0, p. 584, 2018

S.V. Ordin, LOCAL (NANO) THERMOELECTRIC EFFECTS, the Journal of Modern Tech
nology and Engineering, Vol.5, No.1, 2020, p.-109.

Tak 4T0 peKOMEHIyI0 He MPOCTO MPOoOeraTh Iiaa3aMH U MOMYJISIPHYIO MOIO MMCAaHUHY B MOUCKAX
3aCTPSABUIMX B OJIOBE CTEPEOTHIOB (M CIIEHIMTH ONPOBEpPraTh OMMCAHHOE), & CMOTPETh YyTh IyO-
KE M U3y4yaTh €€ KaK OTMEUYEHHBIE BBILIE HAyyHbIe cTaThbU. U BBl 32 KaX/101 MOEl CTpaHUUYKOHN yBH-
JIUTE JIeCATOK. A BepHee yBUAUTE MOCTPOCHHBIN Ha opToroHanbHbIX opTax OBPA3, xoTopsIii camo-
CTOSITENIFHO MOKHO TOBPALIATh B TOJIOBE KaK ToJIOrpaduio CKYJIbITYPhI U pasrisAeTh €ro ¢ o000
CTOPOHBI (JTMOO0 MOCMOTPETH JII000E €ro CeYeHHe).

A ans 6eryioro mMpocMoTpa JOCTATOYHO MPOCTO MPOYUTATh HAa3BaHUE Moel craThu. M B Ha3Ba-
HUU CTaTBU s CTaparoch (1o cBoemy) cienoBarh kiaccukam: Ecmum YM to TNope, Ecnu Boiina, To
Mup. Crapuk u Mope, ycTh B 3aByaJJMPOBAaHHOM BHJIE, HO Ty )K€ MHBapHary, HailieHHyto ['enus-
MH OT UCKYCCTBA, IPOJOJIKAET.

B o6miem, coBeryro unTath, Kak «Amnucy B Crane Uyzaec», TOIBKO ¢ Y4ETOM TOTO, YTO MOU CTa-
ThH He urpymku Kapposia JIstonca — B Ha3BaHUAX cTared U naparpados chopmynupoBaHa (ecte-
CTBEHHO MHOI0, @ HE KOMIILIOTEPOM) IIOCTAHOBKA 3a/1a4M, a B TEKCTE MPOAEMOHCTPUPOBAHO C Pa3-
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HbIX cTopoH eé DJIEMEHTAPHOE pemrenne, kak tot xe DJIEMEHTAPHBIN HK-usnydarens,
kotopsiid Hamo DJIEMEHTAPHO ctaBuTh B y3KOM ropjie U 3a0bITh 0 MaCOYHOM Aypaome. Jlydiie
y>K BMECTO MacOK CTPOTr0 MO-apMENCKU MOCTPOUTH BCEX JKUTeNeH 3eMiu Ha muiany u: «ATb-JBa!».
[IpaBna, m1st 3TOro cHauyana HYXKEH TaKOM MyCTSIK — BCE BOMHBI MPEKPATUTh, BElb U3 aBTOMAaTOB
JPYT OPYXKKY YOMBAIOT O€3 MacoK, B MacKaxX CHUIAT JIUIIb 32 KOMIIBIOTEPAMH, YIIPABISS MaCCOBBIMU
yowuiictBamu ¢ momoinbio BITJIA u paker.

MopanbHoe (BHYTpEHHEE) OCHOBAaHUE

A nymaro, 4ToO UMEHHO MO€ NOKoJIeHHe npuieqmux B Hayky, Bomenuiee B Hee, korna Hayunsie
[Tpuoputers! eme He ObuTH pacTonTaHbl, MeeT MopanbsHoe [IpaBo roBoputh o Ilpunnunax Crma-
cenust Hayku. I mouemy 310 Tak, Mory noka3arb Ha cBoeMm JIMUHOM npumepe. O10 u npoiie, u
TouHee, 1 6e3 orisaaku: A MoxHO ju ToBoputh 0 JIMYHOM npyroro?

Tak yTO, KaK MPUBBIK 0 KU3HU OpaTh OTBETCTBEHHOCTH (OrOHB) Ha ce0sl, TaK U 37IeCh HEMHOTO
pacckaxy o cebe, XOTS i MO >KU3HHU IIeJ B KPYry TaKMX >K€, KaK i YBJEKIIMXCS C MOJIOAOCTHU
Hayxkoii, pe0sT, u Hamm cyas0bl, B IPUHIIMIIE TTOXO0KHU, HO B J€TaJSAX MepeceKalrch JHIIb B OIpe-
JICJICHHBIC TIPOMEXKYTKH BpeMeHH. Jla u BooOme XKu3ub pazdpocana MHOTUX | jJalieko oT Hayku, o
YeM HEKOTOPbIE Ha CTAPOCTH JIET U COXKAJICIOT (B MUChMaX MHE).

B mkone s mpocto CTAPAJICH yuutees u JAYMAJL U B crapanum Obun pebsTa-
OJIHOKJIACCHUKH 00Jiee TPOJIBUHYTHIE — U B CAMOM CTapaHHH, U B OLIEHKaX IpeBocxoamsiu Mens. Ho
MOYEMY-TO 32 MEHsI CTaJId OOpOThCs yuuTenb GU3UKH U MaTemaTuuka. [loTom, Korja mkosna mnode-
My-TO CTaJla MEPEKUBATH 32 MEHS MEpe]l MOCTYIUICHUEM B MHCTUTYT, TO MPEUIOKUIN TEPECaaTh
PSA IPEeaMETOB, K KOTOPBIM I OTHOCHJICS CITyCTs pykaBa. M Toraa, mocie nepesnadu, B 3Ty 00ps0y
BKJTIOUWJIMCH M YUUTEIS OUOJIOTHH U JiuTepaTypbl. Ho G110 yke mo3aHo.

Yuurens GU3NKHU yKe JaBHO MOpYyYall MHE MPOBOJIUTH YPOK 1o Teme, kotopass MEHS B pusuke
Ha TOT MOMEHT «Myuaja (BbI3bIBAJIa COMHEHHE B €€ MIPABMWILHOM packpbiTun). Ceidac st U TOJIBKO
MOH:UI, KaKOW YHUKAJIBbHBIHN MpernoaaBaTesb ObUT STOT HEBBICOKHI MOTHBIN YenoBek. Beap npenona-
Barenu OOBIYHO CBEPSIOT OTBETHI YUYEHUKOB/CTYJIEHTOB C TEM, UYTO OHU CaMHU 3HAIOT M B CIlIydae
COBIAJCHUS CTABAT BBICOKHE OLEHKH. A Mol Yuurtenb PU3MKU UHTEpecoBaics TeM, uto S J[V-
MAIO Ha Bwibpannyro MHOKO temy! OH 3aman BEKTOp, KOTOPOMY S CIEAYIO U ceidyac B CBOMX
MOCIEAHUX MyONIUKaIMIX, OKa3aBIINCh B posid YepHOKHIKHKKA B Ckiienne HAYKH.

A MaremaTHuKa OTIIPaBHJIa MEHSI Ha «JIOMOJIHUTENbHBIE 3aHITH» K Tpodeccopam Maremaruue-
ckoil llIkoner [ToHTpsATHHA, OPTaHU30BABIINX OOLIETOPOACKYIO (DaKyTbTATHBHYIO BEYEPHIOKO IITKO-
7y, TJI€ MBI — JIBa JIECSITKa OTOOPAaHHBIX/PEKOMEH/IOBAHHBIX YUYUTEISIMU U3 PAa3HBIX IIKOJ YYCHUKOB,
0 BRIPAXKECHHUIO TPO(dHeccopoB MAaTEMATHKH HE YUHIUCH, @ TOMOTAIM UM pemiath mpobiaemsl B Teo-
puu Yucen u B Teopun MHoxecTB. Tak uTo cBOr cyas0y ¢ Haykoit s cBsi3ail, o CyTH, CTpPaITHO
naxke moaymartb, 57 net Hazan. UM B [lonmurex mocTynui Ha crenkypce (CIell. BBIMYCK) (GaKyiabTeTa
Pannosnexrponuku (PPD), Ha KOTOPOM TOTOBUIIM KaJphl JJI HAYYHBIX MCCIENOBaHMM 1o OGeccec-
CHOHHOH cucteme (B IEHCTBUTENBHOCTH 3 CECCHM 3a KaXKIIbIl CEMECTp, TaK 4TO MBI, a BEpHEe Hac,
Ha3bIBAIA YYAIIUMHUCS TTO0 OECCOHHOM CHCTEME), C OTCEBOM 110 SO MPOILIEHTOB KaXKIBI CeMeCTp, U
TaK 6 Jer. A Tak Ha3bIBaeMas MPEJIUIIIOMHAs TPaKTUKa, KOHKPETHO UIsl MEHSI — CO3/1aHHE HOBOTO
CHEKTpaIbHOTO TprbOOpa, pabOTAIIET0 B TEMIEPATYpHOM OHMAMa30HE OT KOMHATHI JO KHUIKOTO
relivsl U MPOBEICHNE Ha HEM IMKJIA CIIEKTPaIbHBIX UCCIIEIOBAHUN CEPUU MOTYIPOBOJIHUKOBBIX 00-
pasIoB, y HAC HaYMHAJIACh Cpa3y mociie TpeThero kypca. M ona mens yxe B 1969 rony daxtuyuecku
TECHO CBs3aJia C PacIoNIOKEHHBIM 4yepe3 gopory @uzTexom, ¢ nabopatopueit [lImapiieBa — ux mo-
JYMPOBOAHUKOBBIE 00pa3Ibl H3MEPSIIUCh HA MOeM mpubope (kak yxe Ha cozmanHoM B OU3Texe
pubope st BIOCIEACTBHA MHOTO HAMEPIII 00Pa3IoB JIJIsl COTPYIHUKOB pa3HbIX Jaboparopwii). Tak
yTo, Oynyun eme cryaeHToM [lomurexa (PPD), ¢ Akagemueit Hayk HedopmalbHO s Ha4dal co-
TpyaHudecTBo ¢ 1969 rona.

A odopmun nocrymienne B OTU um. A.®. Nobhdpe AH CCCP nums B 1974 rony, cnaB BCTyIH-
TelbHBIC dK3aMeHy moj 6toctom Modde Benymmum cotpyanukam Andeposa ['apOy3oBy u Kopos-
KOBY U IIOJIYYMB PEKOMEHJIaTEIbHOE MUCbMO paiOHHOr0 BoeHKOMa, KOTOpBIN CHayana 3apblyail Ha
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MeHS: «A mouemy, OyIydu JTy4YIINM CIICIUATUCTOM Opuraabl, B ApMuu He octaicsy». Ha uto g emy
OTBETUJI NMPOCTO: «BbI, TOBapuII MMOJIKOBHUK, MEUTAH ObITh BOCHHBIM M BOEHHBIM cTanu. Moe xe
npu3Banue Ousnka, Kk padbore OU3NKOM st ceOs ¥ TOTOBWI. A B ApMuH 51 OBLJT JIMIIb BHICOKOKJTACC-
HBbIM, HO HACTPOMIIMKOM amnmapatypbl». I He roBops MHE OOJbllle HU CIIOBA, BOGHKOM BBI3Bal
agbtoTanTa U npukazan: «llumm. [Ipomry npunste crapiiero geiitenanta Opauna C.B. B ®TU AH
CCCP pns paboTsl 1Mo mpu3BaHuiO» W MOANKMCH MOCTAaBWI: MOJIKOBHUK Mosrosoit. M ato, ecre-
CTBEHHO, HE OCTAJIOCh He3ameueHbIM. Korma si, oOpMUB JOKYMEHTHI, MEPBBIA pa3 BOIIET B
®usTex, To ycnblman kak HadaibHUK [lepBoro OTaena ckazail AMPEKTOPY akaaeMuKy TydkeBuuy:
«Bot cmorpure, Bragumup MakcumoBud, BTopoi uesioBek nociie Kypuarosa npumien B @uszTex ¢
00po/10ii U ¢ MPOCKOOH MPUHATH Ha PaboTy Mo mpu3BaHuio!» S Torna He o4eHb MPHUAAT 3HAUCHUS
STOH UIYTKE B CIIUHY, a B IMOCJIEACTBUM, U HE Pa3 yOeIWICs, YTO B KPU3HUCHBIN nepuoa Hayku Kyp-
4aTOBBI HayKe HE HYXHbI. HO 3TO yxe oTAesbHas IecHs.

-

e

msoddd 11 waw f

{dBHAt ™ dzdCd O o, dzdz & MBGBEOD O

A 1o popmansroro nocrymienus B AH CCCP mue npunuiocs 2 roja otaath PoauHe Ha KuTaii-
ckoil rpanune, opunepom I1BO, koropyto mbl nzydanu va ®P3. Ho, B Hameit ausuzuu [1BO oxka-
3aJI0Ch HEMAJIO TaKUX K€, KaK 51 YBICUEHHBIX HAyKOU ABYyXroanyHukoB co Bcero CCCP, B Tom uuc-
ne u u3 Hamero [lomutexa, u u3 JIMAIIA, u u3 MI'Y, u u3 mockoBckoro @uzTexa. U mb1, u3 pasz-
HBIX TMBU3MOHOB COOUPAsICh PETYISIPHO BCE BMECTE, OCHOBHOE BPEMS MPOBOIWIM B HAYYHBIX JTHC-
kyccusi. @aktuuecku 310 ObutH Beecoro3nbie cemuHapbi-koHbepeHnuu. Jla 1 Ha CyTOYHBIX O0EBbIX
JeXypceTBax, U B 50 rpagycHyro kapy, U B 43-X rpalyCHBII MOpPO3 51 BpeMs He Tepsul — Opai ¢ co-
6oii kauru o Teopuu MHoroo6pazuit 1 Cummerpuu, no I[lpuniunam KanTtoBoit MexaHuku u
KBanrtoBoit Ontuke. M Bpemst omsTh ke ObLIIO TaKOE, YTO COCITY>KUBIIBI C TIOHUMaHUEM KO MHE OT-
HOCHJIUCh HE TOJIbKO Ha OOEBBIX CYTOUHBIX AEKypcTBax. bbuio momHoe moHMMaHHE U Ha oduuep-
CKUX TOCHJIENKaX (B KOTOPBIX yuacTBoBanu U ['epou BretHama, u ['epou Apabum), rae s 11t oA-
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JepKaHUsl KOMIIAHUH BBIMABAJI CO BCEMU TMEPBBINA TPAHEHBIN CTAKaH BOJKU, U CIIOKOWHO YTITyOIsii-
Csl B OYEpEHYI0 HayuyHYI0 KHHTY. [IpsiMo 3a 3acTonbem U MeHsl CcTapaiuch He 0CO00 OTBIIEKATH —
YeIIOBEK TOTOBHUTCS K padore B Akaaemun Hayk, u musa I'epoes, Torma 3Bydano 'OPJ1O. Ceituac
3TO MOJKET MOKa3aThCsl MHOTUM CTpaHHO. Jla U Toraa cpeau MOMX MOTOJKOB ObLIO HEMallo pedsT,
KOTOpPBIC Ha 2 ToJla ApMHUH CMOTPEIIHM KaK Ha HEKHI OOJIBIIION XOPOIIO OILIAYMBACMbBIH OTITYCK M HE
TOJIBKO HE MPOAOJDKAIN 00ydeHHe (3a04HO0), HO U OT MPSIMBIX apMEHCKUX O0S3aHHOCTEH OTJIBIHU-
BaM Kak Moryii. Ho B To Bpemsi ObI0 HEMAJIO M TaKUX PEOST, KOTOPBIE U IPOCTO 320YHO YUMIIUCH,
U HEKYI0 CaMOOpPraHU3allMI0 COMPSDKEHHYIO K MOATOTOBKE K padbore B Akagemun Hayk camu ke
BOCIIPUHUMAJIH KaK IPOCTO IPOJOJDKEHHUE CTYIEHUYECTBA, TOJIbKO 0€3 3a4€TOB U MPEI01aBaTeeH.

WU netictButenbHO BpeMs Obuto apyroe. Kaaposeie odunieps, Apmeiickue ['epon BocipuHUMAaIN
MMEHHO TaKMX CaMOOPTaHMU30BAHHBIX PeOsAT cebe pOBHEW M C OPE3rTUBOCTHIO OTHOCHIIUCH K JIBYX-
TOJUYHUKAM-TIPOKUTATENSAM J)KU3HH, KaK U K TeM KaJIpoBbIM oduilepam, B KOTOPbIX BUPYC CTshKa-
TEJIbCTBA MPOHUK TaK TIyOOKO, YyTO OHM 3a0biBasin 00 Odunepckoit Uectu (KOTOpas-To U JgaBaja
uM Mopainbnoe [IpaBo BecTH 3a coboii conaat naxe Ha BepHyto Cmepts!). Tem 6osee, 4TO IUIIB OT
CaMOOPTraHM30BaHHBIX JBYXTOJUYHUKOB ObLIa U MPAKTUYECKas MoJib3a ApMUU — HE pa3 Mbl BOC-
ctanaBnuBanu OoerotoBHocTh CHP (craHimm HaBeneHus pakeT), MHOTAA M B JIKCTPEMalbHBIX
YCIIOBHSX — MPSIMO Ha 60eBOM nexxypcTBe. M BooOIIIe, cTaB yepes MoaTopa rojaa Ciryxos! «Jlydmmm
Crneuunanmucrom bpuranbi», 1 €300 ¥ 10 JPYTUM JIUBU3MOHAM, Y4a KaJpoBbIX O0(UIIepOB HACTpaH-
Batb CHP.

A B Hay4YHBIX KHHTrax s pa30oupascs B TOM, B UeM, KaK TOTJla CYUTAJI, elle He JO KOHIIA ITy0OKO
pa3o0pascs B MHCTUTYTE U MMOTOMY, CUMTAII, Y MEHS M OCTAJIMCh IIpobenbI-HenmoHsaTkH. Ho, kak mo-
Ka3ajo BpeMs, HEKOTOpPbIE M3 ATUX HENOHATOK OKa3aJUChb HE MOM, a UMEHHO Teopuil, U pas-
pelieHrue HEeKOTOPBIX U3 HUX TETEPh s OMYOJIIMKOBAT B MEKIYHAPOAHBIX HAYYHBIX KypHajIaX. XOTs
mpoOoBall KOe-4TO OMyOIMKOBATh YK€ JaBHO — KaK OMHUCHIBAJT paHee, OHY M3 MPUHATHIX B MeUaTh
B Phys/Rev. moux crateit MeHs ke cama peAakius MOMpoCcuiia CpOYHO OTO3BATh U MEPEOPOCUTH B
JpYToil KypHal1 — UM 3alpeTuiiu onyonuKoBaTh paboty mo ommbkam B OcHoBax KBanTOBO# Me-
xaHUKU. S Torma BooOuie He ctan e€ myOIMKOBaTh, COMHEBAsICh — MOXKET s caM He JI0 KOHIla BCe
noHs1. Y geicTBUTENBHO, HE IO KOHIIA TOTJa €Ille MOHSJ, YTO B KPU3UCHBIA nepuo] Hayku Hayu-
Hele [1Ikoinbl, camMo BblIeeHHE/00pa3oBaHre UIET 0 YMY, BBIPOJWINCH B HAY4YHbIE KJIaHbl/Maduu,
Mapa3uTHPYIOUIME HA KAaHOHU3UPOBAHHBIX MOCTYJaTaxX, caMu ' eHnanbHble ABTOPBI KOTOPBIX YKa-
3bIBAIM HA MX MPEANOJIOKUTENbHbIN xapaktep U Ha npeaenst UX [TIPUMEHUMOCTU. B stom
IJJaHE KJIAHOBOCTh TENEpb MPOSIBISETCA U B KOMIbIOTEpHBIA ceTu. Ho mposiBnsieTcs HE B CTOJIb
YKECTKOM BHJE KaK B O(QHUIIMO3HBIX HAYYHBIX )KypHajaX, XOTS MHOTHE aHAIUTHYECKHUE WHTEPHET-
KITyObl BJIACTh U3 CTpaxa yxe 3akpbiaa. Tak 4To B Kakoil-To Mepe mpodeccHoHalbHbIe Hay4YHbIE
calThl cervac (He4asHHO) OKa3anuch B poiau Otaymmubl B OOmIeCTBE, HA KOTOPYIO 51 CTaparoCh
OpPUEHTHPOBATH M «OE3MO3TIIYIO» MOJIOACIKHYIO CETh, BBICTYIAsA ¢ pa3BepHyThiMu APT'YMEHTU-
POBAHHBIMH xoMMeHTapusMH, B TPOTUBOBEC XaMCTBY M YENyXe, KOTOPBIX B MOJIOAEKHOMN CETH
ceryac Hemaso.

Jpy3bsi HE POJCTBEHHHUKH, UX BBIOUPAIOT, MMYCTh M TOJICO3HATENIHLHO, HEMPEIHAMEPEHHO (TIpe-
HaMEPEHHO BHIOMPAIOT ciabble AyXOM, HE Bepslue B ceOs U MIMUOHBI 10 HAType). A ecliu ICH-
XWKa HE HapyIlleHa, TO Jpy3bs TBoero nosa. U 51, He Bepyromuii B ApyKO0y MY>KIUHBI U KEHITUHBI,
B CO3HATEJIBHOM BO3pACTE COUIENCS C MAapHAMH, YBICUECHHBIMHU, KaKk U s Hayko. 11 HaMm He Hajo
OBLII0O OOBSCHITH 3HAYMMOCTh UCTUHHON Hayku. Ha 4ucTo Hay4dHBIE TEMBI MBI MOTJIA TIPOTOBOPHUTH
U TIPOCHIOPUTH M BCIO HOYb Y KOTO-HHOYIb W3 CIOXKUBIIETOCS Kpyra HauOoliee MpPOJABHHYTHIX B
HayKax, U B Kadellke, U MpOoryjake mo ropaMm. Mpl cuuTaiu Kak camo coOoi pasymeroleecs, 4To
paay HayKd MOKHO MOXKEPTBOBATh UYTh JIM HE BceM. M 3TOT MakCcUMain3M B MOJIOAOCTU JAOBOIUI
1 JI0 Tapajiokca — KEePTBOBAIH Jaxke apyxoOoi. CrnoBa knaccuka «Tel MHE apyr, HO McTrHA mopo-
’Ke» HaM 3ay4uBaTh He HaA0 Obu10. XOTs paau Jpyra MOriu moxepTBoBaTh U JIFOOOBBIO (FKEHIIH-
HaM TpoIle, y HUX Jpy3eld He ObIBaeT — OBIBAIOT MOJPYXKKH, KOTOPHIMHU JIETKO KEPTBYIOT pajiu
JIro6Bu). Ho camasi, kak He TOKa)keTcsi OOBIBATEI0, CTPaHHAS XKepTBa paau Hayku — 3To kepTBa
Hay4yHOM Kapbepoil, 100 BO BpeMsl Kpu3Kca HayKd pajud Hee 4acTo 3a0bIBalli O MpeIHa3HAYCHHUH

112



Hayku, 1 B ycloBHUSIX NpeBaIMPOBAHUS MEIIAHCKUX LIEHHOCTEW W B Hay4HOU cpeiie Thl MOT CTaTh
TaKUM K€ OECITPUHIIMITHBIM MPOXOAUMIIEM, KaK U APYTHe «MEIaHE BO JBOPSHCTBEY.

BoT cxematuuHo U OBUIO MPOJEMOHCTPUPOBAHO, YTO U ClacaTh HAyKy, a HE J0OUBATH €€ CIIo-
COOHBI M MMEIOT IPAaBO, U MOTYT peajbHO JIUIIb JIIOJU UMEHHO HAa HEE OPUEHTUPOBAHHBIC, a HE
MIPOCTO MO PEMECICHHUYECKOMY MPUHIMNY (1 TeM Oosiee He «3PPEKTUBHBIE MEHEKEphI»). Pe-
MECJICHHUK, HE 3a/lyMbIBasACh, OTPAa0OTAaHHBIMHU JBUKEHHUSIMH, JIOBKO 3a0MBaeT rBo3/u B KaOiayk. 1
B HayKe Terepb peMECICHHUKOB Toxe HeMano. Ho 6e3qyMHoe 3a0uBaHue, MyCcTh HE TBO3/ICH, a cTa-
Tel-nuccepTanuid, Toxxe He ecTh Hayka. Pazymuas JlesTenbHOCTh, KBUHTICCEHIIUENH KOTOPOU U SIB-
nsiercs Hayka, kotopast HaiesnieHa Ha mouck Mctunel, cranoButcst 0e3 DTuku HepazymHoil. Kak, B
yacTHOM ciy4ae, Pusuka ctaHoBuTcs Metadusnukoit 6e3 3akona Coxpanenus DHepruu. bes atoro
3akoHa, Tpy00 roBopsi, B (pU3MKe MCKaTh HEYETO, a HAJ0 MPOCTO NMPUIYMBIBATH HOBBIC Ha3BAHUS
TUmna «rpadeny, 6e3 BCAKOW CBSI3M ¢ MHOTOYMCIECHHBIMU dKcrepuMeHTaMu U ¢ Enunoit Hayunoi
Kaprunoit Onucanus [Ipuponst. [loaTtomy, 4To0bI 1 gaXke MpocTo 3aHUMaThcsa Haykoi, Hao uMeTh
HE TOJBKO COBOKYITHOCTh 3HaHUM, HO U MopanbHoe [IpaBo. B Tom uncne u 3anumarbscsa Opranusa-
unonHo Haywunont [lestenpHocThro. Tak, B mpuHuuie, none3Has HaykomeTrpus BbIpoauiach B
MOJIHBIHN a0Cyp/1, IO KOTOPOMY KIIEPKH OT HAYKH MPOCTO HAYUCISIOT caMu ceOe JeHBTU.

Sl HMKOrJ]a HE TPATUJI MHOI'O BPEMEHM Ha YHCTO PErHMCTPALMOHHYIO AESTENbHOCTh IPH Mojaue
crateil. Ho BOT npunuiock CTONKHYTHCS, U BBISICHUII, OMSATH K€ Ha JIMYHOM IIPUMEPE, YTO JJIsl MoJa-
gn B opunno3HeIi xkypHai Tpedyercs «aearuduraropom ORCID Id #», a korma BO3HUKIH IPO-
OJ1eMBI €T0 BKJIIIOYCHHS Ha CTPAHUIIE CaiiTa KypHaia, TO BBISICHUI, YTO y MEHS, KaK y HCCIe0BaTe-
15 ecth ID, HO K HEMY He MOJAKIIIOUYEHA HU OJIHA CTaThsl Jake U3 MOocIeAHUX 44, BbIBEIICHHbBIX U Ha
caiite ®TU, u kaxnaas U3 KoTtopelx umeeT cBoi ID. Ilpum »TOoM ¢ MeEXayHapoaHOIO caiiTa
ResearchGate s mosiy4aro mo3apaBieHusi ¢ PEeKOpAaMH 10 YUCITy MTPOCMOTPOB MOMX Pa0OT M CCHI-
JIOK Ha HUX, HO HU B MOEM JIMYHOM MexAyHapoaHoM ID, HM B MOUX MHCTUTYTCKuX ID BbIBemieH-
HBIX Ha CalTe MHCTUTYTA CTAaTEH 3TO HUKAK HE OTPaKEHO. Tak 4TO, HUKAKOW €JUHON KONBIOTHU3H-
poBanHoii Haykomerpuu Her. U 3amonmHeHHe ATHX rpad TOXE JEN0 PyK CAMUX «YyTOMAIOIINX») —
uccienoBaresnei, U MoAKIIYeHNEe TeOsI K KaKoMy-HHOyIb *KypHainy Toxe. OTyacTH 3Ta CUTyalus
BO3HHKJIA KaK Pa3 MOTOMY, 4TO 5 OPHEHTHUPOBAJICS JUIIb HA YHCIIO PEATIbHBIX IPOCMOTPOB U CKayu-
BaHUN MOUX palOT, yKa3pIBaEMbIX IPSIMO Ha caiiTax »KypHayloB. Tak, Hanmpumep, B AMEPUKaHCKOM
xypHasie CoBpeMeHnHON Pu3MKKM Ha TaHHBIH MOMEHT 2600 mpocMoTpoB Moei ctathu «Ordin SV.,
Ameican Journal of Modern Physics Refinemenand Supplemendf Phenomenologgf Therme-
lectricity, Volume®6, Issueb, SeptembeR017,Page 96-107». A annorarus ctateu «Ordin S.V.,
cNewton's Coul omb Lawsé, GI ob a-IPhysice&SpatceaScienoef Sc
(GJSFRA), 2019 Vol.19 Issue 1 Version 1.0, p. 145» na caiire HOP co6pana 42 ¢ rakoM Tbi-
CSIYM [TPOCMOTPOB.

A MHTEpPECcOBAJICS YMUCIOM MPOCMOTPOB MOMX CTaT€il s UMEHHO C LEJIbIO0 MOHITh — HYXKHBI JI
oHM yuTatento. Y Buas, 4To cTaThu (M YUCTO HAy4YHbIE) OBICTPO HAOMPAIOT THICSYU (2 HEKOTOPBIE U
JIECSITKU THICSY) TPOCMOTPOB, MyOJIMKOBaJCs aanbine. A odunmoznas Haykomerpus, momydaercs,
pelIaeT aabTePHATUBHYIO (PaclpoCTpaHEHUIO HAyYHBIX 3HAHUI) 3a1ady, 00CIyKuBasi y3KUe Hayd-
HbIE KJIaHbl, chopMHUpOBaHHBIC, KaK yke oTMmeuan, He kak Hayunsie [lIkonsr — mo Ymy, a npeumy-
IIECTBEHHO 10 HIKYPHBIM HHTEpPECaM B HAyYHOU BBIPOAMBIIEHCS Cpeie.

UYero xe TOr/1a MOKHO OKHUJIaTh OT FOCYJapCTBEHHBIX, HEBEKECTBEHHBIX IIKYPHUKOB. He nmes
oHoro — MopaneHoro IIpaBa pykoBoauts Haykoil, MyTHMHCKHE KJIEpKHM JIMIIb HABPEAWIA POC-
cuiickoit Hayke — cnyctunu ee ocranku B @AHOBy0 TpyOy. U celfuac daktuuecku HapylieHa
MIPEEeMCTBEHHOCTh B pOCCHICKOM Hayke. XOTs, Cyas N0 MyOJuKaluusaM 3apyO0eKHbIX aBTOPOB, TaM, B
Oyp>yHCKOM 0OIIecTBe, €e U He ObLI0, a B KPU3UCHBIA MEPUOJl MPOCTO ChOPMHUPOBATIACH KIIAHO-
BOCTh B HAyKe, YTO PEMECIECHHHUKH OT HAyKd NPOCTO BOCIPHHHUMAIOT 332 HOPMY, 3a IpEeM-
CTBEHHOCTb, HO MPOJ0JDKatoT He Vnen kopudees, a UX pacyeTsl.

Tak uto, n uTo661 Criacath Hayky, Ha 3T0 TOXKe HYkHO UMeTh MopanbsHoe [IpaBo — BHyTpennee
OcuHoBanue. M stor MopanbHblii ACIIEKT B O€3BIACHHOM O0OINECTBE KacaeTcs, €CTECTBEHHO, HE
Toabko Hayku, HO U BceX rocyaapCTBEHHBIX MHCTUTYTOB, Tak kKak BU3SHEC nenaer ycimoBHOM rpa-
HUILY MEXAY KPUMUHAJIOM U HE KPUMUHAIIOM. DTO HATJIAIHO BUIHO HA MIPUMEPE TOU MOJULUH, TI€
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(haKTUYECKU U PAIOBON MONULEHCKHNA, © MUHHUCTP MO CIPaBEIMBOCTH MOTYT MOCTYNATh ceiuac
yacTo Julllb TaiiHo. Ho, Kak yxxe omnpenenuics B Hayalle, B CTaThe paccMaTpUBaeTCs Cyry0o Hay4-
HBI parMeHT oomecTBa. A B 3ToM ¢parMeHTe ecTh npuHIMnuaibHas ocooeHnocts. B HAYKE, B
nprHLKIe, Heb3s moctynats TAMHO, sto Beixonoctut camy cyrs HAVKH, uro mumut Bce 06-
mectBo Pazymuon IlepcniekTusel.

Hay4no-o01miecTBeHHOE OCHOBaHHE

Buyrpennee OcHoBaHME BO MHOTOM OMpPEJIEISET U OLEHKY OKpyxaroie (B yactHocT Hayky)
NEHCTBUTENBHOCTH, U KOPPEKTHYIO MTOCTaHOBKY 3a1a4yn Cracenust Hayku. Tak 4yTo moAcmyHO OHO
C HEOoOXOJMMOCTBIO NPHCYTCTBYET (OO oTcyTcTBYeT) M BO BHemmnem OcHoBanuu CriaceHHS
Hayku. 1 6putn umeBmme Bayrpennee OcHoBanue ['enun-Medrarenu, KOTopsie, Oyaydd cCroco0-
HBIMU OIIEHUTH CUTYAIIMIO B IIEJIOM, BEPUJIU U B BO3MOKHOCTh CIIACEHUSI BCETO HEPAa3yMHOTO YeJI0-
BeuecTBa (puc.2).

T FRNGKAVWY 1 TR ETEITA

tdfm. 2. 14 N Z dzdzOw Istsdzf ©
REZHO

Ho Bcs ucropus yenoBeyecTBa CBUIETEIBCTBYET O TOM, 4To MMEHHO PSAJIOM c «Xpuctom»
BCeTJa HaijeTcsl mpuMa3aBIuiicss HeBepyromuid «Myma», mubo 3aBUCTHUK, MHSIIUNA ce0s TeHU-
anpHee ['eHusi, KoTopoMy MmodeMy-To (10 HemoHATHBIM Wyne mpuunHam) BHUMaeT Hapon. U ator
«repoii» MPOCTO OOBIYHBIA YEIOBEK, THUIIA peMeciieHHnKa B Hayke, HU4Yero He crmocoOHBIN CO3/1aTh
OYHJAMEHTAJIBHOI'O, u cuuratomiuii, mo 6oapioMy cuety, no HeBexecTBy, uto OI'O-I'O u
HUYEM He Xyxke TexX, kTo Ha Haxoxaenne MCTUHBI ciocoben. Tak 4to, 1o 6onbmiomy cuery, cpe-
na youaer ['enueB. Pemecnennuku B Hayke, He cTpemsiiuecst K TOUCKY VICTHHBI U )KUBYIIHE YH-
CTO MEIIAHCKUMHU TPHOPUTETAMHU, HO MHSIIHME, YTO OJIarojaps 3BaHUSM OHHU TOXKE VYEHBIE, B
Hayke kak pa3 sBISIIOTCS MPOBOJHMKAMHU YHUCTOM TepMOAMHAMUKH, 3akoHa Bo3pacranus DHTpo-
MUY B HEXUBOW MPUPOJIE, KOTOPbIII aHTOTOHUCTUYEH KaK BO3HMKHOBEHMIO JKu3HH, U TeM Oorsee
Pasymuoctu. Tak uto U cambie TeHHanbHble Nien ['eHueB, mocie Toro, Kak OHU COMAYT CO CICHBI,

OTXOJAT B pa3psal apTedakToB, YTOHYB B HH(GOpMamoHHOM Xaoce. 1 HacKOlIbKO CTpeMHUTENbHEEe
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Kusub, onuparomiasics Ha Pa3yMHOCTB, pa3BUBAETCs, HACTOJIBKO )K€ CTPEMUTENLHO Mpu notepe Pa-
3YMHOCTHM OHa U CXJIONBIBAETCA 10 HEPA3yMHOM.

Ho ceityac paccmarpuBaercs 3agada nockpoMuee — CriaceHue nuinb Hayku kak KBUHTACCEHITMU
kojuiektuBHOU Pazymuoctu. (Help yourself). Ho 6e3 oHo#i ceifuac nake BBIOOPHI MPE3HICHTOB —
JUIIb [0y, MpUKpbiBaeMoe b0 mMurtanmert (B CIIA), mubo npodanamueii (y Hac). A mapa-
JOKCAJIbHOCTh CHUTYallUU CIIACEHMsS BCEro jumb Hayku B TOM, 4TO PSAOBBIE MEIIAHE 3HAKOT O
Hayke, mo 6omnbimomy c4€ry, JUIIb 1O JACKOPAIUAM, a COTIACHBIINECS HA POJIb JEKOPALUU «BH/I-
HbIE» MPEJACTaBUTEIN HAyYHOI cpelbl B HAyYHBIE-TO LIGHHOCTH BepsAT MeHblie, yem B HUX (B ne-
KOpalliu) BepsT psaoBbie Melane. Kak pabouunii CIlIeHbI MPUBBIYHO-ITHHUYHO-0E3pa3InIHO OTHO-
CUTCS M K IPOUCXOJISAIIEMY Ha CIIEHe, U TeM 0oJiee K IeKOopalusm, T.e. K TOMY, YTO U PSIOBOM 3pH-
TeJIh BHUMACT 3aTaWB JIbIXaHWE U OO0SCH MOIIEBEIUTHCS, YTOOBI HE pa3pylmuTh aypy. M B 3TOoM
11aHe OBITh MOHITHIM OYEHb HEMPOCTO YaCTO UMEHHO B HAYYHOMH cpeje.

T.K., BO-TIEpBBIX, TOBOPS U TIOCTYIIAsl U3 PEAIbHON OLIEHKH, MOKEIIb BBIMJISACTh KaK pa3 caMbIM
MHUYHBIM J1a)Ke 10 00BIBATEIHCKUM MEpPKaM, KOTOpbIe, HAIOMHIO, ceiiuac B HAy4yHOU cpefe Mmpo-
CTO TIPHKPBITHI JJOCKOM HaykooOpa3us. Tem Ooiiee, 4TO eciM HaYHENIb JEHCTBOBATH, TO MPHUACTCS
KakK MEeUIKU JBUraTh, B IEPBYIO OUEPE/Ib, KaK pa3 CaMbIX OTHSIBICHHBIX IMHUKOB, MPOJIE3LINX B KPU-
3UCHOE BpPEMsl Ha «BEPIIMHY» HAayKHd, HO HE MMEIOIIUX 3a JYIIOW HU OJHOTO (PYyHIaMEHTAJILHOTO
Hay4HOI'O0 OTKPBITHS. A B€llb ABUTaThb-TO HAJO0 MPHU 3TOM HE TOJBKO «HAYYHYIO» LEMOYKY, HO U
rocygapcTBeHHyw0. 1 BOT mouemMy, kak He IMHUYHO yTBepxKIaeHuEe «CraceHue yTOoMmaroux, roBo-
PAT, ACJI0 PYK CaMHMX YTOIMAIOIINX», HO CelYac TOJBKO TaK U MOCTYNAalOT MHOTHE.

A BO-BTOPBIX, TPOCTO MPHUHAIICKHOCTh K HAYYHOU Ccpelie, Jaxe i TeX, KTO He UMEET Ha TO
MOPAJIBHOTO MpaBa, UMU TO U BOCIIPUHUMAETCS, 110 IPOCTOTE IYIIEBHOM, 3a IPAaBO HAYYHOI'O T'OJ10-
ca. I ecrecTBeHHO, UTO B TaKUX YCIOBUSX OTIMYUTH UCTUHHOCTH MOMBITOK cnactu Hayky ot 3apa-
OaTbIBaHUS JICHET Ha ee JICYeHUH, JIN00 OT (hOpPMaTbHOTO OE3IyITHOTO OTMHCHIBAHUS U CIOXKHO, U
MPOCTO HEBO3MOkKHO 0e3 BuyTrpennero OcHoBanus. M motomy-To, faxe eciu uMeenb Ha 3T0 Mo-
panbHoe [IpaBo He xau mobnaxkek HU cBepxy (T1e Ha TeOs OyIyT CMOTPETh, B MyUIlIeM CcIydyae, KakK
Ha KOHKYpPEHTa, a BO3MOXKHO, KaK Ha Bpara), HU CHU3Y, I'lle CBO€ OOBEKTUBHO MaJI0 YeM 00OCHO-
BaHHOE BUJICHHE CUTYAI[MHU, PEMECICHHUK Oy/IeT BOCXBANATh, KaK KYJIHK Ha O0JIOTE CBOIO KOUKY, a
oO1ue paccykaeHus (M uX HOCUTENsA) pUHUMATh 3a Onax. Tak uro «CBOM cpeau 4y ux, U 4yKou
Cpelu CBOUX» OYEHb BeposiTHas cutyanus s Crnacarens. [loBToproch HeMHOTO: «B BBIpOAMB-
IIEHCSl 0O MEIIAHCKOTO YPOBHSI HaYyYHOU Cpefie PEMECICHHUKH-«YUYEHbIe» TITyXU K HaAYYHBIM COO0-
CTBEHHO I[EHHOCTAM Jja’ke B OOJIbIIEH CTETICHH, YeM PSIOBON MEIIaHUH .

VBBl U ax, TPUBEJCHHBIC YTBEPKIACHUS, MOKHO CKa3aTh, XapaKTepU3yIOT (U3HYTPH) COBPEMEH-
Hy0 Hayky u, TeM cambIM, ONpeaeNstoT coBpeMeHHoe mnonoxeHne Hayku B oOmiectBe. Hukakue
«1o0peIe Ay (B TOM YHCIIE W HOCOPOTH), JOPBABIIMECS /10 BIACTH M TOTPS3IINE B IIKYPHO-
Ma(UO3HBIX OTHOIIEHUSX, HU Hayke, HM Ham, CBSI3aBIIMM CBOIO cyAnOy ¢ Haykoii, He TOMOTYT.
Kax ne momormnu, B cBoe Bpems, pedstam Ha «Kypcke» Bo Bpems Tparenauu. Toraa kak opuimansb-
HBII (KJIenaromuil qekopanuu) «Penoprep» no noBoay paccekpeueHHbix B CIIIA nHa 3Ty Temy ma-
TepuajoB OyOHHT: «B paccekpeueHHBIX mneperoBopax [lyrtuna u 42-ro npesumenta CHIA audHO
MEHS MOpa3uiia CTeNeHb OTKPOBEHHOCTH 000ux». Ho ecnu 3arisHyTh B CaMU 3TH «MaTepHallb» TO
MBI YBHJIUM IIMHUYHYIO CBETCKYIO Oecemy, Tlie ypok nonuteca [IlyTHHy mpemnogHOCUT Ha MUHYTKY
otopBaHHbIN OT MoHuKU KiMHTOH. bui B «@TOi 0TKpOBEHHOI Oecene BcioMuHaeT» 00 «OKiaxo-
Ma-CuTH — KpynHeieM Ha MOMeHT pa3roBopa KinHrona u Ilyruna tepakre B CIIA. 19 anpens
1995 roma. Tam B30opBacs 3aMUHUPOBAHHBIN aBTOMOOWIIb, U ObLIIa pa3pyllIeHa ceBepHas 4acThb (e-
JepabHOTO 31aHus UMeHN Anbdpena Mappa. B pesynbrare Tepakra morubsim 168 denosek, 6oee
680 monyuniny paHeHus». Ho mpu 3ToM, B JOMOTHEHUE, «CKOPOUT» M O JIIoAsSX B MIHAOHE3uH, clia-
CaloIIMXCs Ha JAEPEeBbAX BO BpeMsi HaBogHeHUs». Ho Bompoca k Knuntony «l[louemy yronyna?» u
Borpoca K [lytuny «Ilouemy He criacnu ¢ Takoil Masioi rITyOUHBI JIIOJEH?» B 3TUX «OTKPOBEHUAX
He ObLIO.

CTOpPOHHHMKHM TE€OPHUH 3arOBOPOB U B 3TUX OTHIOAb HE OTKPOBEHHBIX, KaK cuuTaeT «Pemoprep»,
«ypokax KimmaToHa» naHubix [lyTwHY, HaliyT MHOTrO M cojaepskareibHoro. M MHe To’ke MHOroe
MOHATHO, YTO CKPBIBATIOCH 33 JUIIEMEPHBIMH YJIBIOKAMU M Ha JHUIaX, U BO (pa3ax coOECeTHUKOB.
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Ho s cBOM BBIBOJIBI OTHOCUTEIEHO «O0CYKIaeMOW JOOPBIMH JSASIMIY TaHHON KOHKPETHOW Tpare-
UM 3]1eCh HM3jaraTh He OyAy, a OrpaHMuyCh JIHIIb KOHCTaTalued «3a0aBHOM OTKPOBEHHOCTH»
MEXTY «IEMOKPATUYECKUMI» MOJMUTUKAMHU, IPUHIMAEMOIN MO BHEIIHUM «yJIhIOOYKAM» 32 HOPMY
ceifuac oObIBaTeneM.

Ho, B CBSI3M ¢ MapKepHO# MmaHaeMueii, obpaimaro, ere pas, BHuManne Ha ToT OBIINN cyrme-
CTBEHHBI MOMEHT, O KOTOPOM BOOOIIE B CTOJb MPWJIMYHOM OOIIECTBE BCIIOMHHATH 3TO CPOJIHU
BCIIOMHHAHMAM 00 opajabHOM cekce B benom Jlome. Boiee Toro, mpu BCIIOMUHAHUN 00 3TOM «BUH-
TUKOM» Ma(HO3HON CHUCTEMBbI, CHCTEMa Cpa3y MepeBOIUT ero B paspsan «Bpar ['ocynapcTBay, kak
XOpOIIO OBLIO MOKA3aHO B OJHOMMEHHOM aMEPUKAaHCKOM (hriIbMe.

Taxk Bot, 1 mocie Oknaxomsl, 1 ocie 11 centsops B CILLIA, u mociie rop6auyeBCcKOi AMBEPCUH B
YepHoObute (mepenaBmuM nmucbMo/mpuka3 Obut JleracoB), u mocie B3pbiBa Ha «Kypcke» Bo Bpems
«CEKPETHBIX» CTPeb0 MOJBOMIHON pakeTol («yOUHIBI aBHAHOCLIEBY, @ 3a JIEHb /10 3Toro no «Mas-
Ky» MPOIIIO Ha BeCb MHp COOOIIEHHE 00 3TUX «CEKPETHBIX» UCHBITAHMIX C YKa3aHUEM JIHS U Me-
CTa IPOBEJICHUS «CEKPETHBIX MCIBITAHUI» U O MPUCYTCTBUU KUTAICKOM JAelieraliu, BbIpa3uBILIEH
HaMepeHue KynuTh 3T noasoanbie pakersl), HU B CILIA, nu B CCCP, nu teneps B Poccun He nipu-
HSATO TOBOPHUTH, YTO NMPUMUTHBHASA TepBas (M HE TOJIBKO) PEaKIUsl BIACTH OMPEIENIETCS MPOCTO
IIKYPHBIMA HHTEPECAMH IIKYPHHUKOB, OOSIIMXCS TMOTEPSATh «3apa0OTaHHBIC» UMHU MOCTHI B COBpE-
MEHHOW CTPYKTYpE BJIACTH, LIKYPHUKAMH, OT MEJIKOIO YMHYIIM A0 npe3ujeHta. Ha mkypHukax
IIOCTPOEHA BCS HBIHEWIHASA CTPyKTypa oOuiectBa. M1 MapkepHasi maHaemMus elle pa3 mokasasia, 4yTo
ceifuac B OOJBIIMHCTBE CTPAaH UMEHHO TakK. B cTpyKTypax COBpeMEHHOI BIACTH Ha BCEX YPOBHIX
(cMmemaHHOM ¢ OM3HECOM) HE CAaMOOTBEPKCHHBIC T€POHM THIIA KOMMYHHCT u3 (uiabma «KoMmy-
Huct», a MPA3U no onpenenenuto — jr0au, IeNaliie MEP30CTH U UX «pa3yMHasy» 1enecoodpas-
HOCTb HE COOTBETCTBYET Pa3yMHOCTH, TOXE MO ONPEAEICHUI0 — YM BKJIIOYAET B ceOsl DTUUECKUE
Kareropun, kak ®@usuka BkitoyaeT B ce0s1 3akoH CoxpaHeHus: JHEPruu (B OTIIMYUE OT MUCTUKH).

HIkypHble HHTEpECH! ceiuac MPEeBAIMPYIOT U B HAYYHBIX CTPYKTYpax, U B O(UIIMATIBHO 3aperu-
CTPUPOBAaHHBIX, 1 B CPOYHO co3/AaBaeMbIx npoxoaumuamu. Ho B Hayke, 3ansToil mouckom Hc-
THHBI, ecTh Kputepuil «lckpeHHOCTHM» — MMeercs M y 3asButens PyHnameHtanbHoe Hayunoe
TBopenne-OtkpoiTie. Ho, K coajaeHuro, TaKOBBIX B COBPEMEHHOW, AETrpaupOBaBIICH HayKe
OYEHb MAJIO, 4 B COBPEMEHHON HAy4YHOM CTPYKTYpeE €II€ MEHbIIE — U IHUPOKO U3BECTHBIEC [ puin
[lepensMaHbl B camMoii Hayke HAa 00OYMHE, a MaJIOM3BECTHBIC U MMOAaBHO. [IoaTOMY TO, Kak yxe He
pa3 mucal, HaYMHATh NPEOAOJEeBaThb KPU3HUC HA/IO0 B CaMOM Telle HayKH, B €€ IpeAcTaBlIeHUS-
KOHIEMIUAX, KOTOPbIE ceifuac B Jy4IllIeM ClIy4ae IUIETYTCsl B XBOCTE OOBIBATEIbCKOM (PAaHTACTUKU.
Bot nouemy 1o rocnoACcTByOINM ceifuac MentanckuM [IpeacraBiennsMm, peakius U Ha aHIeMHI0
SBIIIETCS TYIUKOBOM, HE BEAyIlIEeH K €€ MPEOI0JICHHUI0, a BEAYIIEH UMb K CTAOUIN3allUN IKYPHOM
CTPYKTYpHI oOl1IecTBa, J11000M 1eHoH (Hea(h(HeKTHUBHOCTh OI0pOKpaTHdeckoi O0pbObI ¢ MmaHaeMueit
CTaTUCTHUKA MPSMO JEMOHCTPHUPYET).

Korna-to «neGnaronapHsiii» HOOENEBCKUI Jaypeat, MOJYyYUBIIMHA peMuio 3a padboty no Paky,
B CBOEM BBICTYIUICHUHU 3asBWI: «UenoBedecTBO He periaer mnpobinemy Paka — Ha perienue co6-
cTBeHHO [IpobieMbl HUKTO HE BBIJENAET JE€HbIH, a BBIACNAIOT (JIETKO) HA CO3JaHHE OYEpeHOTo
JIEKapCcTBa, KaK OYEPeTHOM MaHaIeu OT Bcex OonesHei». U ceituac, BO BpeMst MaHIeMHUH, Mbl BUJIUM
TO ke camoe. Pemenue [IpoGieMbl BUpycOoB HUKTO (hHHAHCHUPOBATh HE OyneT, OyAyT, B Jy4lleM
ciydae (GUHAHCHPOBATH pa3paboTKy ((haKTUYECKU BCIEMYI0) CBIBOPOTOK (OT KOTOPBIX YXKe B He-
CKOJIBKHX CTpaHax yMepJu «I0OpOBOJBIIBI»-UCTIBITATEN). A OOJIbIIIEe IEHET YHJAET Ha MAaCOYHBINA
ousnec (3a cuetr Hayku! Bo Bcem Mupe!). B Poccuu, rae HUIllIEHCKOE MOJI0KEHNE HAYyKH YK€ BOC-
MIPUHUMAETCS U BIACTSIMU, U 00bIBaTEIEM Kak HOpMa — 3aueM (DMHAHCHUPOBATh HEHYKHBIX ISl OU3-
HECa YMHHKOB, 3TOT MAaCOYHBIH OTTOK ()MHAHCOB OT HAyKH MEHEE 3aMETEeH U MACKUPYETCs Cpod-
HBIMH BJIMBAHUSIMH B pa3paboTKy BakiMH. Ho MHe MpuUXOJAT MUchMa U3 COTEH HAYYHBIX 3apyOex-
HBIX KYPHAJIOB, U 51 BIXKY PE3KOe COKpallleHne X GUHAHCUPOBAHUS B TOM T'OJly, COKpaleHue ¢hu-
HaHCHUPOBaHUs, KOTopoe KocHynock Oonbine Bcero MEJIMIIMHCKMX nayunbpix xypHainoB. [leou-
nu3M kpermdaeT Bo BceM Mupe! UenoseuectBo B oxxkupanuu Konma Csera, Teneph u3(-3a) maHjie-
MUH, HE ClIeJalI0 pa3yMHBIE BBIBO/IBI, @ HA00OPOT, cAenana 0oJbIION mar K (UHUILY pa3yMHOU 11u-
BUJIM3AIIMU U K TIOJTHOMY 3a0BeHHi0 Hayku.
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N cnacenne UMEHHO Hayku crano HacymniHo#, nmepBoo4YepAHON 3amaueit B OOIIEeCTBE, Iaxe
JUISL CTIACEHUS OCTATKOB Pa3yMHOCTH B JieOuiax, 03a004YEHHBIX JIMIIb IKYPHBIMU HHTEPECAMH.

OO0m1yr0 KpU3UCHYIO cUTyanuio B Hayke u CONpsOKHHBIN C HUM KPU3HC B YEIOBEYECKOM CO00-
1IeCTBE, 5 YK€ MOJPOOHO OMUCHIBAI/000CHOBBIBAJ B LIEJIOM psAJIe CBOUX CTaTeil. B aTom, uaeHom
IUTaHE MapKepHash KOPOHABUPYCHAs MaHAEMUS JIUIIb MPOJAEMOHCTPUPOBAJIA/TIOATBEPANIA BhICKA-
3aHHBIC paHee MOJIOKEeHHs u! emé Jydie 0003Haunsa «IepCreKTUBY» — MEPEeXol B IEPBOOBITHOE
coctosinue. Ml HaM-TO, CTapuKam, CBSI3aBIIMM CBOIO CyIb0y C HAyKOM, 3Ta TeHIEHIHS, MATKO TOBO-
psi, He mMOKO HpaBUTCs. W HamIKUM JeTsM, BBDKUBAIOIINM B YCJIOBUSAX TNI0OaIbHONM nedumu3anuu,
Toxke. VI Tem Ooiee — HaIIMM BHYKaMH, KOTOpPbIE 00 3TOM, C Halleil Mojayu, yxKe 33 JyMbIBAIOTCS.
Ho oHu yBepeHbl, €CTECTBEHHO 1711 MOJIOJIOCTH, YTO UMEHHO OHU MUp CMOTYT U3MEHUTH K JIydllle-
my. Kak rosopurcst — @mnar um B pyku. Ho, 4T0OBI jkenanus ObUIH BOIUIOIIEHBI B PEaIbHOCTh, HAJI0
HMMETh HE TOJBKO ONPECIEHHBIN «3anam (4YTO HaM MOXO0XKE yJAloCh ClleNaTh), HO U MPaBUIbHYIO
CTpaTETHIo, CTPATETHIO MEePeoMa TeHICHIINN AETPaZalui 4eJI0BEYeCKOro coolmiecTna 10 mepBo-
OBITHOTO COCTOSIHHSI. A MOJIOJIBIM 3TO CJeNaTh OYeHb TPYAHO H3-3a MH(OPMAIMOHHOIO mryma (o
4€M 5 TOKE YK€ MHCAIT), KOTOPbI PEMECIEHHUKN OT HAyKH JIUIIb MHOTOKPaTHO YCHJIMBAIOT, a MO-
TONIEXKD U «PACUICHATH» KaKO(POHHUIO HE YMEET, U caMa K€ OYeHb CUIIBLHO J00aBIISeT K HEH CBOETro
JETCKOIO raJIJIexka.

[IpuBeny nuIlb OAMH MPUMEP U3 XOPOIIO 3HAKOMOW MHE O0JIACTH — TEXHUKH, KOTOPYIO 51 KaK
Nzob6peratenns CCCP crapaiicss COBEpIICHCTBOBATh M CTapajcs paspadarbiBaTh Ha 0asze [lepBbix
[Tpunnumnos. C onHOM cTOpoHBI, padoTtas B Akagemuu Hayk, cuntan 6ecCMbICIEHHBIM 3aHUMAThCS
YUCTO KOHCTPYKLIMOHHBIM BBUIM3bIBAHUEM, KOTOPBIM 3aHUMaiuch 1enblie MoHeTpsl BIIK, npeBoc-
XOJSIIMe B COTHU pa3 Hall MycTh TOrjga W kpynHeimwmii B Mupe (2000 HaydHBIX COTPYIHUKOB)
Axkanemnyeckuit MactutyT. C Ipyroi CTOpOHBI, HET 0COOO0H MEPCIIEKTUBBI BBUIU3BIBATH U JAJIbIIe
XOpOIIO BBUIN3aHHOE — XOPOILO IIPOCMATPUBAETCS aCUMITOTUYECKOE HachlilieHne. Ho nHoraa BhI-
JIM3bIBAaHUE TEX )K€ JIETKOBBIX aBTOMOOWJIEH HAINISIHO IEMOHCTPUPYET UMEHHO aCUMITOTHYECKOE
npubmnkenue ux KIIJ (cobctBenHoro, 6e3 yuéra Toro, 4ro 3X-TOHHBIH aBTO BO3HUT 50-TH KuIIO-
IrPaMMOBYIO JIEBOUKY) K TEOPETHUECKH AOCTHKMMOMY 10 UKy KapHOo. A HarmsgHoOCTh 3Ta «BUI-
Ha» ¥ U3 MOHWXeHHs Iryma. Toraa kak mo00i mpoJeTamuil HaJl HAMU BEpTOJIET TAak)Ke KaK U Ha
3ape MpOIIOro BeKa, HE TOJBKO OrjallaeT IIyMOM Bce OimKallliue OKpeCTHOCTH, HO M TPaTUT
OoJbllle TMOJIOBMHBI SHEPIMU HA TEHEpaLUIo 3Toro myma. M Xors pemieHue 3Toil mpobiembl, B
MpUHLIMIIE, ObUIO YK€ 1aHO B «PuU3HKeE I0JIeTa», HO BO3 U HbIHE TaM. XOTs ceilyac, IpU CO3/1aHuU
JIETAIOIINX aBTO, «BO3», YBEPEH, CABUHETCA ¢ MecTa. C Apyroil CTOPOHBI, BBUIM3BIBAHUE adPOANHA-
MUKH JIETaTEIbHBIX alIapaToB TPAJUIIMOHHBIMH METO/IaMU T'POXOTAa U TMTAHTCKOTO YPOBHS IIyMa
IIPU JOCTMKEHUHM CKOPOCTH 3BYKa MPAKTHUECKU HUCKOJIBKO HE YMEHBIIAET, 4 PEAJbHO YMEHBIIAET
IIPOCTO PUCKH PA3BAJIUTHCS JIETATEIBHOMY aIlllapaTy Ha TMIEP3BYKOBBIX CKOPOCTAX. Tak 4To HUKa-
KHMM IIPEABUIEHUEM, KPOME TOTO, YTO JIETYMK BEPHETCS KMBOM HA 36MJIIO TPaJWLIMOHHASI a3pOu-
HaMUKa U HE 3aHMMAETCSl — MPOCTO BBUIM3BIBAET OBICTPOJIETAIONIYI0 NTHYKY HE B TOM JMAaIa3oHe
CKOPOCTEM, U1 KOTOPBbIX NTHUKY BblIn3ana [Ipupona.

A BOT mporpeccuBHasl cTpaTerus, ee riyOnHa BO BPEMEHH, ONpeiesseTcss oOIIMM BHACHHUEM
Kaptunsl Mupa Ha 6aze Ilepsrix [Ipunuumnos. U, ecrecTtBeHHO, 3TO BUAeHUE Hyxxaaercs B Hayd-
HoM O6GocHoBanuu. Kak BriepeacMoTpsiuil Ha Kkopabiie Hykaaercs B xopoieMm ouHokie. Kak ko-
porkoBonHoBass CHP (Crannus HaBenenus Paker) nyxknaetrcs B niuHHOBOTHOBOM CPL (Cranius
Passenku u Lleneykazanus). Kak Apmus nyxnaercs B ['PY (I'maBHoe Pa3BenbiBaTenbHOe Yrpas-
JEeHUe, KOTOpoe, K cTaTu, B Poccun 10 cux mop JIMKBUAMPOBaHO u3-3a cTpaxa KI'bucros nepen
HuM). Kak poccuiickue nonutuku Hyxnaotcs Bo Bremnel Pazsenke @Cb (koTopas emie Bo Bpe-
mena CCCP, Bo Bpemena KI'b crana He uneiiHoii, a Ou3Hec-opraHu3anueii u, B orcyrcteun Maei
TakoBoM M ocrtaercs). Kak obOmectBo Hyxmaetcs B «KpemieBckux Meurarensx» ¢ HaydHbim
IIpenBunenuem, koropbix CTanuH MocTapaics «3a4dCTUTh» B NEPBYIO OYEPENb, KAK KOHKYPEHTOB
Ha BJIACTh, @ MM «3aMEHOI» CTaJIi HEBEXKECTBEHHBIC XPYIIEeBbI-I 0opOaveBsI.

W warnsanelii ToMy npumep Hamia katactpoirika. OHa, Kak ¥ paHee MPUBEIACHHBIE MPUMEPHI,
HarJIsiTHO AEMOHCTPUPYIOT, UTO MPOUCXOIUT Aerpasalus BCero oO1IecTBa, €CIM OHO HE 3apsKEHO
Hayunsim [Ipensunenuem, kak Meuroit. U paktuyecku nocienuuit peayr-opycrsep o6opons! Pa-
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3yMHOCTH Y€JIOBEKa Kak BUJIa, ceiiyac craina umMeHHo Hayka. Ho kak y»e oTMeTui Bblle, HAyYHbIE
CTPYKTYpPBI CaMH JErPaJupOBaIA U HAYYHBIE 3BaHUS CTAJIM BO MHOTHX CIIy4asX IPOCTO pPa3MEHHOU
MOHETOH | JeKxoparueit st oobiBaTens. Ho kak Hac kKorjaa-To moydvan 3aMnoiuT: «Eciu BeI qaxe
MMOHMMAEeTe, YTO BCE MOTUOHUTE, BbI JIOJDKHBI BHYIIATH COJIAATaM HaJeX]y Ha moOeqy U BbDKHBa-
Hue». 11 Hayka celiuac MoxkeT W J0oJbkHa aath Meury O6mectBy. Ho ee, Hayku BHyTpeHHSS Je-
rpajamus BbUIMIACH B LIMHU3M «HAYYHBIX» PEMECIEHHUKOB K Meuram B J11000M BUJE, HEJOCTYI-
HOM UX CKYJIOYMHOMY TOHUMAHHUIO.

A Bpems uaeiHbIX AsieKkcaHApoB MaTpoCOBBIX YXKe W B HalleMm obmectse nponuto. [1aBHas Te-
nepb mpuMaHka — aosuiap. M takue «cnacarenu HayKu», Kak HOOeIb-KOOeNb MPUIIOKHUBIIHIA HOTY K
poaHomy uHCTUTYTY U PAH, vin noroimuii o Hayke Kak CoJIOBEH, «pykoBoauTeab» Anepuoro LleH-
Tpa (B Ye€M OH U HU yXO, HU PHLIJIO) U COOMPAIONINI KaK JJaHb C MHOTOYUCIICHHBIX «BO3TJIABIISICMBIX)
UM Hay4yHBIX Kadenap, He 6osee ueM cracaTelld JeKOpaliu, Kak TOT ke 3I0raHOB — cracareib KOM-
MYHHUCTHYECKOTO JIEKOpa.

Tax uTo, Ka3anmoch Obl, BbIX0/a HET — craceHue Hayku yxke HeBo3moxHO. Ho Tymuk, Bce-Taku,
JUIIb B paMKax OOBIBATEIILCKUX, HCKOPEKCHHBIX COBPEMEHHBIM 001ecTBoM [IpeacraBneHusx, Ko-
TOPBIMHU, 110 OOJIBIIOMY CUETY, I'0JIOBA 3a0UTa B MEPBYIO OUEPElb Y TE€X, KTO TOJIBKO U yMEeT «3a0u-
BaTh 'BO3/IN» B HayKe. A BOT 3a paMKaMu OOBIBATENIbCKUX IMpecTaBieHui aanHas [Ipupomoi ye-
J0BeKy Pa3yMHOCTb MIIIET y MOJIOJBIX JIFOAEH BhIXOAA HapyxKy. U eil Hano mpocTo MOMOYb CKBO3b
IyM-JIbIM-Taphb Pa3TisieTh OPUEHTUPBI — IPOTPECCUBHYIO CTPATETHIO, KAK MHCAJ BBIIIE, BHITACKH-
Banus Hayku u3 Memanckoro 6osota. A (Kak He MOKaXETCS KOMY-TO MapagoKCaIbHBIM) HMEHHO
Hay4HbBIH TOJIXO/I B HBIHEIIHUX YCJIOBHSIX — 3TO, IPy0O TOBOPS, 3aKPBITh IJ1a3a Ha BCSIKUE MPHUITHC-
KH-Hay4HbI€ 3BaHUS, 3aTKHYTh YIIU OT MPU3BIBOB UMHYII U TUIATHBIX «HAYYHBIX 000CHOBaTeeH» (B
MEPBYIO 0Yepelb, Ceuac MacoK, Kak MaHaIeu OT BUPYCOB), U BUACTH U CIBIIIATH HE BHEIIHIOKO aT-
pubytuky, B rmyoune Cyts — Maeu u cnenoBats uMeHHO UM, Kak [lepBeiM [IpuHIMnam B KOHCTpY-
HWPOBAaHUHU HOBOU TEXHHUKH.

Hano craparbest nokambeIBaThest 10 CyTH padoT, A0 ux Waeit u 1o ux «pacnonoxenus» B OO1ieit
Kaprtune [Ipuposasl. [Ipu 5ToM cMOTpETh HE CTOJIBKO HAa HarpoMoskJieHue (GopmyJ, a Ha JIaBaeMbIid
STUM HarpoMO>KJIeHHEM pe3yibTat. Tex ke hopmyn-rpagukoB u B Moeit kaure «CoBpeMeHnHas (u-
3UKa», U3JAHHON Ha BOCBMH sI3bIKaX, HeMasio. Ho cama mocTaHOBKa PEIIEHHBIX B HEW 3aJa4 — 3TO
BBHITIECTOBAaHHBIE 32 BCIO )KH3Hb B Hayke HepemeHHble Hayunbie [Ipobnemsl (mepBas Obliia MoaHsTA
MHOIO €llle B JUIUIOMHOM paboTe, W3-3a 4ero €€ OIeHKY W MOHU3WIN 0 YETBEPKU, HO ACTIHUPAHTY,
«YMHOMY Hay4YHOMY PYKOBOJHUTENIO» MOETO JUIUIOMa (C OMyIIEeHHON 0003HAaYeHHOW MHOU B H-
IJIOMe MPOOJIEMON B TEOPUU-UHTEPIPETALNN) XBATHIIO IS 3alIUTHI «MOEH» TepBOil (HO HE MO-
crienHeil) aucceptanuu. K ToMy ke B CBOMX Hay4dHBIX pa0oTax sl YK€ aBHO MepecTall «CTECHSTh-
Cs1» TaBaTh JOCTATOYHO MOJAPOOHBIC PA3bSICHEHHS W MOCTAHOBKH 33J]a4l M CMBICIIA TIOJTYYCHHBIX Ha
BBIXOJIE LIETIOYKH (POPMYT pe3ynbTaToB-TpadUuKOB.
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Tak, HanpuMep, HA MPEJICTABICHHBIX Ha PUCYHKE CHEKTPaX OTPAKECHUS PA3IMYHBIX KOMIIOHEHT
kod(durmenta orpaxkeHus: ocuuuisTopa (u3 padorsl «Mmnexanc Cxun-Ilazmennoro Dddexrar)
sl IOKa3bIBalo, YTO OHU He siBistoTcs peasibho U3SMEPHUMBIMU, xoTs oHa U3 KOMIIOHEHT Tpaju-
IIMOHHO a0CTPaKTHO HasbiBaeTcs PeanbHoil. A monyuuB peaibHo U3SMEPUMBIE criekTpbl, MOXHO
nonyuuts U [punmun OIPEJIEJIEHHOCTU KsantoBoit HEMEXAHUWKU, xoTopsiil ecTrecTBeH-
HO TOHBIIIE U OoJiee TecHO cBs3aH ¢ peaibHbiMU U3MEPUMbBIMMU snektpuuecknx, a He MeXaHude-
CKUX U3MEpeHHd. A 3a0/1HO U cnacTu J100pbie mMeHa bopa-IlIpenunrepa-/lupaka, JOMyCTHBINNX, B
MPUHIIMIIE, OJHY U TyXe ()EHOMEHOJIOTHYECKYIO OIIMOKY MPH TOJKOBAHUHU IUIaHKOBCcKoro KBaHra.
Crnacarb jxe UIMEHa MHOTOYMCIICHHBIX pa3BUBATENEH, JOCUUTABIIUXCS 0 yacTull bora u kBaHTOBOM
3allyTaHHOCTU B MO3raX U CIPOELUUPOBABLIMX YEPHBIE JAbIPHI B CBOEM CO3HAHUM Ha peanbHyro [Ipu-
poay, sl He CUMTaI0 HY>KHBIM 11 criacenust Hayku. Onu kak pa3 6amnact, ronsimuid Hayky.

N npu takom, nmenno Hayunom MaeitHoM moaxoJie JIETKO MOHSTh, YTO U PEIICHUE TaKOW Mpo-
OJIeMbI KaK HBIHEIIHSS MAaHACMHUs, B IPUHIUIIE, HE B MacKkaX. M3BHHSIOCH 32 KaimaMOyp, HO MacKu
ToJIbKO MackupyroT [Ipobnemy! A s HaxoxxaeHus pemieHus: BupycHoi [IpoGieMbl Hy>keH MO3ro-
Bou mtypM. Kak roBopuit arent Cmut «HyxHO BKIHOYUTE MO3TH, a HE MOUTPHIBATH MYCKYJIaMMU,
MyCcTh U OIOPOKpAaTUYECKU-aIMUHUCTPATUBHBIMHU. Hy>XHO cOOpaTh TOJKOBBIX CIIELUATIMCTOB U3 Ca-
MBIX Pa3HBIX 00JIacTel (HE MO YUCITY MPUIIMCAHHBIX CAMUM ce0e WU MPOTHUBIIEH HAYYHOU CTPYK-
Typoii 3Banuii) u pemwuts camy [Ipodaemy Bupycos. U Bot Haiinennsie DJIEMEHTAPHBIE (unBa-
PUAHTHBIE M CAMOCOTJIACOBAHHBIC) PEIICHUS, B OTJIMYHME OT HBIHEIIHUX, MKYypHO-Maco4yHbix [T1PU-
MUTHUBHBIX u npunyxaaTh BBIIOIHATH 00bIBaTEN HE OYAET HY>)KHO. DTOT MO3TOBOM IITYpM, U B
IJIaHE OPraHU3AIlMOHHOM, U B IJIaHE HOBBIX Ve, n Oyner mepBbIM IIaroM Kak CIaceHUs camoiu
Haykwu, kak 1 B 11aHe BOCCTaHOBJICHHsI K Hell ToBepus B obmiecTBe. 1 B coBpemenHOM Mupe Takoit
MO3TOBOM MITYPM MOKHO HauaTh U B MHTEpHETE. MOXKHO CO34aTh AJIA 3TOTO U OTACJIbHBIA Hay4-
HBIH caiiT. Ho, B mpuHIIKIIe, JOCTATOYHO W OTCJIEKUBAThH MyOJIMKAIIMU M0 TaHAEMUH, 1 00OCHOBAH-
HO JIOKa3bIBaTh OMIMOOYHOCTHh BBOJIUMBIX IIKYPHOU OIOPOKpATHEN pelIeHHi, U mpeajiararh, He 00-
paias Ha «Hay4dHbIe 3BaHHs» 000CHOBaTeNell omnOoK, anbTepHATUBHBIC, JaBas UM Hay4HOe 000cC-
HOBaHHUE.

DTO KaK ¢ CaMMM BUPYCOM, KOTOPBIN, KaK YK€ OIUCal paHee, HaJ0 JOBUTh U J€3aKTUBUPOBATh
TaM, I71e OH MOKET MaKCUMaJIbHO OBICTPO Pa3MHOXKATbCS/PACIPOCTPAHATHCS 110 TOJI0BaM — Ha BXO-
JaX B METPO, Ha BOK3ajbl, HA a’pOJIPOMBI, Ha paboTy, B «y3KOM ropie». Tak U KOMMEHTapHH C
Hay4YHOM KPUTHUKOW U ¢ 0O0CHOBAaHMEM HaJl0 BhIBEIIMBATh Ha HanboJiee YNTaeMbIX caiitax. Bot To-
r71a-TO, ¥ B CaMOW Hayke, 3aTSHYTCA «4epHbIe» M «TpadeHOBBIC» MBIPHI, KOTOPbIE Olaromaps
«KBAHTOBOM 3allyTaHHOCTHW» B MO3rax WIKYPHUKOB Npoenupyrorcs Ha Peanphyro IIpupomy. Bort
TOTJIa-TO U B 00IIIECTBE BOCCTAHOBUTCS JIOBEPHE K «BIIepAcMOTpsieii» Hayke.

3aKII0YEHUE

Urak, B O6mux Yeprax nansl/mokasansl OCHOBaHMSI, HA KOTOPBIX MOKHO U HY>KHO HckaTh Cria-
CEHUE.

N mogwsiToxkuBas ckazanHoe — myTh Criacenusi camoit Hayku, B O011em 1iaHe, B BBISIBICHUH pe-
aNbHBIX HacylmHbIX [IpoOnem m B HaxoxiaeHun HaydyHbiMu Metojgamu DJIEMEHTAPHBIX Pe-
menuit HacymHbIx [Ipo6nem, kak B camoif Hayke, Tak u B OOuiectse.

N stu DJIEMEHTAPHBIE Pemenusi, no onpeneneHuto, J0JKHbI HE TPOTUBOPEUYUTh MOKA3aH-
HbiM OCHOBaHUSM, T.K. nmpoTuBopeyarias O6mum CroBaM «d(PPEKTUBHOCTHY, JTEKOpAaTUBHAs, HE
crosimast Ha onucaHHbiXx CBASX, BpicOKa NMulIb AJA pa3pyllieHus, a CO3uJaHue, B pacCMaTpuBae-
Mol 1iaHe camoi JKu3Hu Pa3yMHOI, BO3MOXXHO MMEHHO Ha HHMX, Ha MPOYHO YCTAHOBJICHHBIX
CBAJIX.

3emutio Ha3bIBAIOT KOJbIOENbi0 UenoBeuecTBa. Ho ueM momblie KUBENIb, TEM MPO3pPAvYHEE OJTHO
HaOIto/IeHUe, YTO B IJIaHEe pa3yMHOCTH UenoBeuecTBO TaK W HE BBIPOCIO U3 JIEJCATOBCKUX IIITa-
Humek. Ho getn ckinoHHbl 3anmkiauBatbes Ha UMrpe, moaMenss e PeanbHocTh n camy JKu3Hb.
Bynp To OGu3Hec wim BoeHHBIE UTPhL. UrparoT Temeph, Kak rOBOPST, Naxe B «HEHpoHkm». Tak Te-
nepb U ABMKeMcs BersATh. CKOpO yke W mpe3usieHToB, no npumepy lllrtatoB, Oynyt BeIOMpaTh B

119



KymnagyHoM 0010 ctapukoB. COBceM Kak «BBIOMPAIN BOJIKU BOXKAKA CTaH WM KaK MEPBBIX «PYKOBO-
auTenei» B nemniepHoM obiectBe. UM ata «pexyppeHTHas Gpopmysay, HOpoyHas, IpOTHBOpeYalas
Pa3yMHOCTH, TIPOHU3BIBACT ceyac BCE COBPEMEHHOE UEIOBEYECKOE OOIIECTBO, C CAMOT0 HHU3a [0
camoro Bepxa. M pazyMHy10, TpaHCIHPYEMYIO CKBO3b BCE CIIOM OOIIECTBA «PEKYPPEHTHYIO (hopmy-
ny» Hayka nomxHa BelpaOoTaTh cHauana BHYyTpu camoit Hayku. U, ecrecTtBeHHO, Tak Kak HE 00b-
ATb HEOOBATHOE, padOTaTh B ’TOM HAINpaBICHUH HA/IO B cBoel B oOnactu Hayku, Ha KOTOpOi cre-
nuanmupyeibest, HO! He 3a0p1Bast 06 O6mieit Kaprune. U B a3Tom mnane ®dusnka, ctporo no Apu-
CTOTEJIO — C DTUKOM — siBisieTcs 0a30BOM U Ui YUCTO ecTecTBEHHBIX Hayk, u kak ObLI0 paHee mo-
Ka3aHo, U i Hayku o JKu3Hu, U naxe g Hayku 06 O6mectBe. be3 Heé conpsokEHHBIC HAYKU BbI-
POXKIAIOTCS MPOCTO B ouepeaHyto Urpy ¢ 3agaHHbIMU KyOUKaMH.

XoTs1, HaBEpHOE, MHOTHX YCTPOHT MPOCTO CTaTh «pabamu boxwsumu» u padbamu EI'O HamecTHH-
ka Ha 3emie. Ho sto-to u ecte HEPA3YMHO.

IlocnecnoBue

3aranyBiwmiics noutd Ha 100 net kpusuc Hayku moponun Hemano yactui bora, rpadeHoB u
YepHbIx apIp, HO He B IIpupose, a B co3Hanuu mroaei. 1 to, yto «npodeccopa» tuma [xopaana
[TuTepcoHa, BMECTO CEKT, NENSITCS MBICISIMU B ["apBapye ¢ aMepuKaHCKUMHU «CTyACHTaMu» — (DyT-
OonucramMu U 0aCKeTOOTUCTAaMH — M HEXOPOIIIO, ¥ Her1oxo. OHU pacuupsoT ux kpyro3op. Ho ato
moy aisi oosiBarensi. 1o He KomepHuku, crapatomuecs JoOKonaThesi 10 VICTUHBI U TOTOBBIE HITH
3a Hee Ha KocTep.

Otnuunth moy-Hayky oT Hayku ObiBaeT He mpocto. Bot Ha 3ape mponuioro Beka u u3 Teopuu
OTHOCUTENBHOCTH CAeNanu 1moy. Y Halli «OTKphIBaTeIN» rpadeHa ¢ mOMOIIbIO ClIaM-TeXHOJIOTUN
axx HobeneBckyro mpemMuo moayduiiu.

Ho ecnu roBoputh cxkaro, To HaydyHoe nocTtpoeHue mbicnu crpoutcs Ha UHBAPUAHTAX B
MPOCTPAHCTBE M IO BPEMEHH, a IOy U HAYYHOE, U HEHAYYHOE CTPOMUTCS Ha BHIOPAHHBIX JACKAIO-
IIUX CIyX OOBbIBaTens (I YWICHOB HAyYHOTO KjaHa) 00pazax U yMOIIOCTPOCHHSIX, KOTOPBIE HU YTO
WHOE KaK HEKHe JIOKaIbHbIe (HEMHBAPUAHTHBIE) KOPPEISAIUH.

N otnuuuth moy-nonynaspusanuo oT UCTUHHON nonyispuszauun Hayku Toxe, eciu cxato, TO-
xe HecsioxkHo. [loy 1s1 MelanrnHa MOCTPOEHO Ha MepeuHe 3BaHUi U 3aciyr, a He Ha 00CYXJIeHUU
WUJIEN. Ho 370 ke, TONBKO c00peHHoe (hopMyTaMu U rpaduKkaMy, MEIaHCKOe TIOCTPOCHHE 51 BHU-
Ky Teepb U B PETyJspHO IpUcbulaeMoil MHe paccbuike Phys. Rev.

Tak uTo Tem, KTO cBsi3an cBow cyArOy ¢ Haykoii mydmie nmountats «Pusuky u PeambHOCTHY
AnpbOepra DHHIITENHHA WIKM anlopuy 3€HOHA, a TeM, KTO MPOCTO MHTepecyeTcss Haykoh — «Bpewms,
Xaoc, KBant» Unbu [Ipuroxuna.

Tem cambIM U Te U Jpyrue cMoryT BHecTH cBoi BKkiaa B Cnacenue Mcrunnoit Hayku, 6e3 xoto-
POIi, KaK MmoKasala peakiius 00IIecTBa Ha MaHIeMUI0, HaM MpsiMasi A0pora B3aj, B MEIIepHBIA BEK.

Haxomsimmasicst B kpusuce yxe moutu 100 et Hayka He oOecnieunBaeT pasButue Muei, a «3apa-
OaTbIBaeT Ha xJ1€0» MHOTOYHMCICHHBIMU MYOIMKAIMSIMH O YaCTHBIX 3aKOHOMEpPHOCTAX. BOT u He
JlaeT OTBETHI J1a’ke Ha 0a30BbI€ BOMPOCHI, @ OCTAETCS Ha YPOBHE IJIUTENIbHOMN AKCIUTyaTallK MOCTY-
naToB. BOT MoATOMyY TO M BO3HHMKIIA MYTAaHUIIA, KAK B FOJIOBAX «IPOJABUHYTHIX YUEHBIX)», TAK U CBS-
3aHHAs C DTHM ITyTaHUIIA B YUCTO OOBIBATEIILCKUX TPEICTABIICHUSIX.

Kaxk To, uTo:

- BCE€ ypaBHEHUS (PM3HKH CHMMETPHYHBI OTHOCUTEIIFHO BPEMEHH, TOT/Ia KaK OHU CHMMETPHYHBI
MMEHHO TIOTOMY, YTO CYIIECTBEHHBIN, ONPEIeIIeMbIii BpeMEHEM MOMEHT U3 HUX BBIOpoIeH. [Ipo-
CTOM IpUMeEp: UCTIONb3yeMble MojIeTH (B ToM yuciie U Teopus OTHOCUTENIBHOCTH) SBJISIOTCS MPU-
OJIMDKCHHBIMU OTIMCAHUSMU OJHOW CTATHYCCKON KapTUHKH, TOTJIa KaK OTpaXkarolluil pPealbHOCTh
MyJabTHK (Oosiee cTporas Teopus) mosrydaetcs (CKIIaipIBacTCs) M3 4YepeIOBaHMsS KapTHHOK (3THM
0TOOpakaeTcs JMHAMUKA).

- YTO TEPMOJMHAMHMKA CTPOIrO OMPENEseT TEIIOBYI0 CMEPTh, TOI/Ia KAK OHA JA€T BEPOATHOCTH
HaMU JKCIEPUMEHTAIBHO Habmomaemoii JKus3Hu paBHyro Hymo. Ho ¢ TepmoauHaMuKoON BOMpoOC
yke, B IpUHIUIE, JaBHO peméH nbeid [IpuroxuHpiM B paMkax peaabHOW TEPMOAMHAMHUKH MOTO-
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KOB, B paMKax HepaBHOBeCHOﬁ TCpMOAUMHAMHKH, B KOTOpOﬁ MpoHeCChbl ONMPCACIAIOTCA BPCMCHEM.
HpOCTO TO, UTO paHbIIC Ha3bIBaJIn TepMOﬂHHaMHKOﬁ, ABJICTCA €€ NPEACIBbHBIM CJIydYa€M — TEPMO-
CTaTUKOM, U3 KOTOPOH B mpuHIHMIe, Bpems uckimouero (Ordin, SV. ,CHAOSI IMAGINARYOS-
TENSIBILITYT ORTHOGONALIT¥ ,Global Journal of ScienceFrontier Research Physics&
SpaceSciencd GJSFRA), Volumel9 Issue3 Versionl.0 p.49-58).

HacnomuBmmiicst 3a cTo JIeT «Ky.]'[BTypHBIfI CIION» — 3TO B ,HCP'ICTBHTCJIBHOCTPI MCEIIAaHCKOE HEBC-
KECTBEHHOE 00JIOTO, U3 KOTOPOTO ¥ V1en BBIKOBBIPHBAIOT JIUIIH KaK apTe(aKThl, YTOOBI HCIIONb-
30BaTh MX Kak ykpameHus. Torna kak uMeHHO Meun ABisitoTCs TOM TBEP/IbIO, 10 KOTOPOH HAJl0 J0-
CTaTh CBAassMM, YTOOBI HA4YaTh BOCCTaHaBIMBaTh XpaMm Hayku.
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Pait KypuBeiin pacnucan Oyayiiee Mupa:
nmporuo3 110 2099 rona

Texuunueckuit nupextop Google u n3BecTHLIN TexHOIOoru4Yeckuii pyryporor Pait Kypuseiin
BBICTYNWJI B HA4ajle 3TOr0 I'o/la ¢ 04epeHON nopiuel npeackasaHuid. by rydu oHUM U3 TIaBHBIX
UCCIIeIoBaTeNe COBPEMEHHBIX JOCTHKEHHIA B 00JIACTH HCKYCCTBEHHOTO MHTEIUIeKTa, KypuBeiin
yOJIMKYeT CBOM MPOrHO3bl ¢ 1990-X ro10B, MHOTHE U3 KOTOPBIX CTAIM aKaJEMUUYECKUMH.

Ho ecnu eme nsaTh €T Ha3a/[ OH yalle onepupoBa JIuTenbHbIMU niepuoaamu (2030-e roasl,
2040-¢ rojipl), TO B TIOCTIEIHEE BPEMS B MPEAIIOIOKCHHUAX YICHOTO TOSIBUIIACH XPOHOJIOTHYECKAs
CTpOWHOCTh. BO3MOXHO, HAa TOYHOCTH MOBJIHIIA €T0 PadOTa B caMoii OOIBIION HHTEPHET-
KOMIIaHUH, Iie (yTypOJIOT OKa3aJcs Ha MepeloBOM MHOTMX MHHOBAILIMOHHBIX Pa3pabOTOK.

Kypugseiin 6yaro npuriamaer NpuHATh Y9aCTHE B MHTEIUIEKTYaJIbHON UTPe U cOOpaTh maszin —
KapTUHY OYyIYIIEero U3 ero crapblX ¥ HOBBIX Ipejckazanuil. Eciu cobpaTh Bce mMporHo3ssl, cenaH-
HbIe 3a 20 JIeT B KHUTaX, 0JIOTax, HHTEPBBIO U JICKIHAX, MOKHO 3aMETHTh, 4T0 Oyaymiee ¢ 2019 mo
2099 yuenslii pacnrcan OyKBaabHO MO TO/IAM.

2019 — IIpoBoxa u xabenu Ui NEPCOHATBHBIX U NMepU(EepHITHBIX YCTPOUCTB J1I000i chepbl yid-
AyT B IIPOLLIOE.

2020 — IlepcoHalibHBIE KOMITBIOTEPHI IOCTUTHYT BBIUMCIUTEIIEHOW MOITHOCTH, CPABHUMOM C
YeJIOBEYECKHM MO3TOM.

2021 — BecripoBOAHOM JOCTYI K MHTEPHETY MOKPOeT 85% moBepXHOCTH 3eMITu.

2022 — B CHIA u EBpomne OyayT NpuHUMATBCS 3aKOHBI, PETYIMPYIOLIIe OTHOIIECHUS JIIOAeH U
po6oToB. JleaTenbHOCTh pOOOTOB, HX MpaBa, 003aHHOCTHU U APYyrUe OrpaHudeHus OyayT popmanu-
30BaHbI.

2024 — DreMeHTHI KOMITBIOTEPHOTO MHTEJUIEKTA CTAaHYT 00s3aTeTbHBIMU B aBTOMOOMIISIX. JI¥0-
JISIM 3aIpeTAT CaluThCs 3 PyJIb aBTOMOOWIISI, HE 000PYI0BAHHOTO KOMITBIOTEPHBIMU TTOMOIITHHUKA-
MH.

2025 — IlosiBieHHE MAacCOBOTO PhIHKA Ia/KETOB-UMILJIAHTATOB.

2026 — biarogapst Hay9HOMY IPOTPECCY, 32 €AUHHUILY BPEMEHH MBI OyIeM IPO/IJIeBaTh CBOIO
’KM3Hb Ha O0JIbLIIE BPEMEHH, YEM ITPOIILIIO

2027 — IMepcoHanbHBIN POOOT, CIIOCOOHBIN HA TTOJHOCTHIO ABTOHOMHEBIE CIIOKHBIC JICHCTBUS,
CTaHeT TaKOH ke MPUBBIYHOM BElIbIO, KaK XOJOIMIBHUK WIN KoeBapKa

2028 — ConHeuHast HEPTHs CTaHET HACTOJIBKO JICIICBOM U paCcIpOCTPAHEHHOM, 94TO OYAET yI0-
BJIETBOPATH BCE CyMMapHOM 3HEpreTUYecKo NOTPeOHOCTH YeIOBEYECTBA.

2029 — KomretoTep cMOXeT TpoiiTu TecT ThIopuHTa, TOKa3bIBas HAIMYHE y HETO pa3yMa B Ue-
JIOBEYECKOM MOHUMAHUU 3TOTO CJI0BA. DTO OyJAEeT JOCTUTHYTO Oarojapsi KOMIbIOTEPHON CUMYJIs-
IIUH YEIIOBEYECKOTO MO3Ta.

2030 — PacuBeT HAHOTEXHOJIOTUH B POMBIIIJIEHHOCTH, YTO NPUBEAET K 3HAUUTEIILHOMY Y/e-
IIEBJICHHUIO ITPOU3BOJICTBA BCEX MPOTYKTOB.

2031 — 3D-npuHTEpPHI AT [I€YaTH YEIOBEUYECKUX OPraHoB OyIyT UCIOIB30BATHCS B OOJIbHUIIAX
J000T0 YPOBHSI.

2032 — HanopoOOThI HAYHYT UCIIOIB30BATHCSI B METUIIMHCKUX 1eTsiX. OHU CMOTYT JIOCTaBIISITh
MUTATETbHBIC BEIIECTBA K KJIETKaM YeIOBeKa M YAAISITh OTX0a6l. OHU TaKKe MPOBEIYT JACTATBHOE
CKaHMPOBAHUE YEJIOBEUYECKOT0 MO3T'a, YTO MO3BOJIUT MOHATH JI€TANIN €ro paboThl

2033 — CamoympaBisieMble aBTOMOOHITH 3aIOTHSAT JIOPOTH.

2034 — IlepBoe cBUIaHUE YETIOBEKA C UCKYCCTBEHHBIM MHTEIIIEKTOM. DmiibM «OHa» B ycoBep-
IIEHCTBOBAHHOM BHUJIE: BUPTYaAJIbHYIO BO3IIO0JIEHHYIO MOKHO 000pYIOBaTh «TEIOMY», IPOEKTUPYS
n300pa’keHNe Ha CeTYATKY IJ1a3a, — HalpUMeEp, C IIOMOIIbI0 KOHTAKTHBIX JIMH3 WA OYKOB BHPTY-
aIbHOM PEATbHOCTH.

2035 — KocMuueckasi TeXHUKA CTaHET JJOCTATOYHO Pa3BUTOM, YTOOBI 00ECTIEUUTh TTOCTOSIHHYIO
3alUTy 3€MJIU OT YTPO3bl CTOJIKHOBEHHSI C aCTEPOUIaMHU.
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2036 — Mcmonp3yst moaxo/] K OMOIOTHH, KaK K TPOrpaMMUPOBAHUIO, YEIIOBEUECTBY BIIEPBbIC
yIIaCTCsI 3alPOrPaMMHPOBATh KJICTKH JUIs JICYCHHUs1 O0JIe3HEH, a ucronb3oBanue 3D-npuHTEpOB
MO3BOJIUT BHIPAIIMBATh HOBBIE TKAHHU U OPTaHBI.

2037 — 'uranTCKU MPOPHIB B IOHMMAHUH TallHBI YEJIOBEYECKOTO MO3ra. byyT onpeieneHsl
COTHH Pa3IMYHBIX CyOPErHOHOB CO CHEIHATHN3UPOBAHHBIMU (DyHKIMAMU. HekoTOpbIe U3 anropur-
MOB, KOTOPBIE KOJUPYIOT Pa3BUTHE ITUX PETUOHOB, OYIYyT pacinpoBaHbl U BKIFOUEHBI B HEUPOH-
HBIE CETH KOMITBIOTEPOB.

2038 — IosiBneHne poOOTH3NPOBAHHBIX JIOJIEH, MPOAYKTOB TPAHCTYMAHUCTUYHBIX TEXHOJIOTHH.
Onu 6yayT 000pyAOBaHBI JONOJHUTEIBHBIM HHTEIUIEKTOM (HapuMep, OpUEeHTHPOBAHHBIM Ha KOH-
KPETHYIO Y3KYIO Cepy 3HAHUH, MOJIHOCTHIO OXBATUTh KOTOPYIO YEIOBEUECKUI MO3T HE CIIOCOOCH)
¥ pa3HOOOPA3HBIMU OIMIUSIMH-UMIUIAHTAHTAMH — OT IJ1a3-KaMep 10 JOMOJHUTEIbHBIX PYK-
MIPOTE30B.

2039 — HanomamwuHb! Oy IyT UMILIAHTUPOBATHCS MPSIMO B MO3T M OCYILIECTBIISATH TIPOU3BOIb-
HBIW BBOJI ¥ BBIBOJI CHTHAJIOB U3 KJIETOK MO3Ta. DTO MPUBEET K BUPTYAITbHON PEalbHOCTH IIOJIHO-
r'0 TIOTPYKEHHSD», KOTOpasi He TOTpe0yeT HUKAKOTO JONOIHUTEIBHOTO 000pyI0BaHHUS.

2040 — ITouckoBBIE CUCTEMBI CTAHYT OCHOBOH JUISI TaJIKETOB, KOTOPBIE OYIyT BXKHUBIISATHCS B Ue-
JoBevYeckuii opranu3M. [Touck OyaeT oCyecTBIsTECSA He TOJIBKO ¢ TOMOIIBIO S3bIKa, HO U C I10-
MOIIBIO MBICIICH, 8 pe3yJIbTaThl HOMCKOBBIX 3alIPOCOB OYAYT BHIBOJUTHLCS HA YKPAH TEX HKE JINH3
WJIA OYKOB.

2041 — [IpenenpHas MpoOMyCKHAs ClIOCOOHOCTh MHTepHEeTa ctaneT B 500 MiH pa3 Oonblie, 4eM
CEeroJTHSI.

2042 — TlepBas moTeHIMAIbHAS peain3alus OeccMepTrs — O1aroaapsi apMUM HAHOPOOOTOB, KO-
Topasi OyJeT JOMONHATH MMMYHHYIO CHCTEMY M «BBIYHMILATHY OOJIE3HU.

2043 — YenoBeueckoe TeI0 CMOXKET MPUHUMATH JH00YI0 popMy, Gitarogapst 60JIbLIIOMY KOJIHYe-
CTBY HAaHOpOOOTOB. BHyTpeHHME opraHbl OyayT 3aMEeHITh KHOEPHETHYECKIMHU yCTPOHCTBAMU TO-
paszio JIy4IIero KayecTna.

2044 — HeOmonornyecKrii HHTEIUICKT CTAaHET B MHJUTHAPBI pa3 0oJiee pa3yMHBIM, YeM OHOJIO-
TUYECKUM.

2045 — HacryruieHne TeXHOJIOTHYECKOW CHHTYIISIPHOCTH. 3eMJISl TIPEBPATUTCS B OJIWH TUTAHT-
CKUU KOMIIBIOTED.

2099 — INpormecc TEXHOJIOTHUYECKOW CHHTYIISIPHOCTH PacIpOCTpaHsIeTCsl Ha BCIO BceneHHyro.
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CMepTh roCcyJapcTB U HOBOE YEJIOBEYECTBO:
Tpu onacHbIX uaeu Pas Kypusena

ITpennpunumarens [utep Juamanauc noxenusics TpeMs paguKalbHbIMU UIEAMH O OynylIeM,
KOTOPBIE POJMIINCH B €r0 Oeceax ¢ u3BeCTHBIM pyTyposorom Paem Kypiseitiom.

HenaBHo Ha BeOnHape 0 pa3pyLIUTEIbHBIX U ONACHBIX uaeax B Google s 6ecenoBan ¢ MOUM
npyrom Paem Kypuseinom, 1 3TOT pa3roBop cTai Ipeifoaueil K MOeMy HHTEPBBIO ¢ Paem B siHBape
3TOrO roja.

P»aii — Mot 1pyr, a TakkKe COydpeIuTeIb U PEKTOp Y HUBEPCUTETA CUHTYIIIPHOCTU. TaKkxKe OH
noeperHoe auio XPRIZE, nupektop o naxeHepHbIM BorpocaM B Google u oauH U3 JydImx
IpeicKa3aTesiell Halllero CTPEMUTENBHO MEHSIOLIErocs: OyayIero.

C yI0BOJIBCTBUEM JIEIIOCH C BAMU TpeMsl YOeIUTEIbHBIMU UISSIMH, CHOPMYJIHPOBAHHBIMU 110
WTOTaM HAILIEro pa3roBopa.

MoHATME HauMOHAaNbHOINIO rocypagapcTBa CKOpO

WcTtopuuecku Mbl, 1011, He T00UM niepeMeHbl. Ham HpaBUTCS IPOCKHINATHCSA YyTPOM U 3HATD,
YTO MUp TaKOH ke, KaK U HakaHyHe. DTO O/iHa U3 MPUYHH CYIIECTBOBAHUS TOCYAAPCTBEHHBIX HH-
CTUTYTOB: cTabunu3anus oduiectsa. Ho uto Oyzaer uepes 20 wnm 30 netr? Kakyto pons Oyayt ur-
paTh 3T UHCTUTYTHI B MUPE HENPEPHIBHBIX, YCKOPSIOMINXCS IepeMeH?

«MHCTHTYTBI IPOJOIKAIOT CYIIECTBOBATH, HO X POJIb B HAIICH KU3HH MEHSIETCS, — OOBSICHUII
Psit. — Ona yxe u3menmnace. HanmoHnaiabHOe rocy1apcTBO YK€ He CTOJIb IOMMHUPYET, KaK PaHb-
me. Permrns HCII0Jb30BAaJIaCh, YTOOBI YIPABJIATH KaXKJAbIM ACIICKTOM Bamieun JKU3HHU, C)KEMUHYTHO.
Omna nmo-npexHeMy Ba’kHa B KAKOM-TO CMBICIIE, HO Y>K€ UTPAaeT Topa3/io MEHbIIYIO POJib B XKU3HU
OOJIBIITMHCTBA JIFOJICH, YeM paHBIIIe; ¥ TO K€ CaMO€ KacaeTcs MPABUTEIILCTBY.

P»it nponomkaet: «Mbl yxe (paHTacTHUECKH B3auMOCBs3aHbl. HalloHanbHble rocyaapcTBa —
3TO OOJIBIIIE HE OCTPOBA. MBI cTali TOpasno Oosee rmodanbHBIM 001ecTBOM. Pacrtyiiee ceromans
MOKOJIEHHE OLIYIIaeT ce0sl rpaXk1aHaMHi MUPA, IIOTOMY YTO OHHU OOIIAOTCS C JIFOJIbMH 110 BCEMY
MHUPY, U UX 3TO HE YIUBIISAETY.

Panb111e 51 y’xe TOBOPHII O TOM, YTO HAITMOHAJIbHBIE TPAHUILIbI CTAJIM YPE3BBIYAHO Pa3MBITBIMH,
TaK KaK UJCH, JIFOAH, KalluTaJl U TEXHOJIOTUH 6I)ICTpO MNEPETCKAIOT MCKAY CTPAaHAMMH. B IMPpONIIBIC
JeCATUIIETUS Ballla KyJIbTypHas MJIEHTUYHOCTh Obljla MpHUBsI3aHa K MECTY Balllero poxkaeHus. B Oy-
AyIe JCCATUIICTHA Ballla I/II[CHTI/I(bI/IKaHI/IH 6y21€T 00JIbIIIE 3aBUCUTH OT MHOTHX APYTrUuX BHCHIHUX
¢axTopoB. Eciu BbI M00HTE KOCMOC, BBI OyJIeTe CBA3aHBI C IPYTHMU JIFOOUTEIIMH KOCMOCA 110
BCEMY MHpPY OOJIbIIE, YEM C KEMY-TO, POKICHHBIM IT0 COCEIICTBY.

Mbl 6yaemM BCe€ CTpeMuUWTenbHee yBenuMmuumseatThb n

P»ii u 51 paznensiem cTpacTh K MPOJICHUIO 30POBOH JKM3HU Jtojiel. S yacTo oOpariaroch K
KOHIIeNUH P35 0 TOM, UTO 32 Ka)/1blif TPOXKUTHIN BaMM T'OJ] HayKa CIOcOOHA MPOJUIUTH Ballly
’KM3Hb OoJiee, UeM Ha TOJ.

VY4eHble TOCTOSIHHO YBEIUYHUBAIOT MPOJIOJIKUTEIBHOCTD YEII0BEYECKOM KU3HU, TIOMOTas HaM
BBUICUMBATH OOJIE3HM CEP/Ila, paK M TaXke HeHpoIereHepaTUBHBIE paccTpoiicTBa. M 3TOT mporiecc
OyZIeT YCKOPATHCS 110 Mepe YIyUIIeHUS! TEXHOJIOTHH.

Bo Bpems pasrosopa ¢ Paem s cripocut, korja, o €ero MHCHHIO, MBI BBIAIEM HA OPOUTY — pe-
MM npobaeMy KapauHaiabHO. Ero otBet: «S npeamnonararo, 9to octanock Bcero 10-12 net 1o to-
ro, KaK IUpoKas MyOJMKa CTOJIKHETCS ¢ ’TUM». «BHOTEeXHOJIOrUs BO3bMET BEPX HaJ MEAULIMHON, —
no6asun Paii. — Cnenyromiee qecsaTuaeTne 03HaMEHYEeTCs CEpPbEe3HOM PEBOIIOINEH.
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Ha ocnoBanuu sToro Paif mporuo3upyer, 4To HAHOPOOOTHI «IOMOTHAT pabOTy UMMYHHOM CH-
CTEMbI», [TOJIy4aT BO3MOKHOCTh UCKaTh U YHUUYTOXKATh PAKOBbIE KJIETKH U BOCCTAHABINBATH O-
BpPEXKJACHHBIC OPTaHbI.

Bama rnaBHas 3aaya Ha cineayromue 15 net, noka Mbl He OKa3alKuch B 3TOM (PAaHTaCTUYECKOM
Oymy1tiem, — octarbes B )KUBBIX. «[IpucTternBaiite peMeHb 6€30MaCHOCTH, TIOKA MBI HE TIEpECcen
Ha aBTOHOMHbBIE aBTOMOOWIINY, — IIYTUT Pait.

[TocneactBus mis obmecTa OyayT riiyookumu. [1oka orpaHUYeHHO MBICISIINAE TPABUTEILCTBA
OyAyT TOBOPUTH, UTO 3TO YHUUTOXKHUT CUCTEMY COLIMATILHOM MOAIEPKKH, O0JIee MPOrpecCuBHO
MBICJISIIIIME JIFOJIA OCO3HAIOT, YTO PACIIMPEHHE MPOAYKTUBHOMN MPOJOKUTEIHLHOCTH KU3HU YeI0-
BeKa 10 75 unu 85 net OyneT orpoMHBIM OJ1aroM JijIsi SKOHOMUKH.

TexHoONOTr nwu noMOTryrT HaM aKTyalns3unposa

TpeTbs «onacHas» ujest U3 MOETo pa3roBopa ¢ Paem — 3To TO, Kak TEXHOJIOTUU YIy4IllaT HAILy
YEJIOBEUYHOCTh. BO3MOXHO, BBI CIIBIIIATN MHEHNE KPUTHUKOB, UTO TEXHOJIOTHH JICJIal0T HAC MEHEE
YeJIOBEYHBIMH U Bce Ooliee u Golee pa3oOiieHHbIMH. Pl 1 s mpuaepkuBaeMcsi HEMHOTO IPYToiu
TOYKH 3PEHHUS: 3TU TEXHOJIOTHUH MO3BOJIIOT HAM U3MEHUTh CAMYIO CYTh TOTO, UTO 3HAYUT OBITH Ye-
JIOBEKOM.

«51 He myMaro, 4TO JIFOAH JIOJDKHBI OBITH OMOJIOTMYeCKUMU, — 00bsicHWI Paii. — S mymato, uto
YEJIOBEUECTBO — ATO TOT BU, KOTOPBIH H3MEHSET CaMO TIOHATHE CEOsI.

P»ii yTBeprkaeT, 4TO 3TO HAYAIOCh, KOT/Ia JTIFOAHM pa3padoTaliu caMble paHHUE TEXHOJIOTHU —
OrOHb U KAMEHHbBIE HHCTPYMEHTBI. DTU UHCTPYMEHTHI JIaJIH JIFOJSIM HOBbIE BO3MOKHOCTH U CTAJIU
CBOCOOPA3HBIM MPOJAOKEHUEM HauX Gu3ndeckux Ten. Ha 6a30BoM ypoBHE TEXHOJIOTHH — 3TO
croco0® M3MEHEHUsI OKpYXKaroIiei cpenbl u caMux ceds. [Iporecc OyaeT mpoaomKaTees, 1axe eclu
CaMU TEXHOJIOTUU OyIyT IBOJIIOIMOHUPOBATD.

«JIronu roBopAT: «A X0Uy JIM 51 CTaTh YacThIO MalIMHBI?» HO BBI 1a’ke HE 3aMeTUTE 3TOTr0, —
roBOpUT Paii, — moToMy 4TO 3TO Oy/IeT eCTeCTBEHHAs BEIlb C JIFOOOW TOUKHU 3PEHUS».

CeroHsi Mbl IPUHUMAEM JIEKapCTBa i OOPHOBI ¢ OOJNE3HAMU U MOAIEPKAHUS XOPOIIETO 370-
POBBSA U, CKOPEE BCETO, TOCUUTAEM 0€30TBETCTBEHHBIM, €CIIM KTO-TO OTKAXKETCS MPUHSTH JI0Ka3aH-
HO€, Cclacaroulee )KM3Hb JEKapCTBO.

B Oynmymiem Bce Oynet TOYHO Tak ke, 32 UCKIFOYEHUEM TOTO, YTO Y MEUKAMEHTOB MOT'YT OBITh
HaHOOOTBHI, HalleTICHHBIE HA KOHKPETHYIO 00JIe3Hb MU CIIOCOOHBIE YTy4IIaTh Balry namsth. M mo-
CKOJIBKY 3Ta HOBasi MEIMIIMHA OYET TaK MoJie3Ha MHOTHUM, OOIIIECTBEHHOE BOCIIPUSATHE U3MEHUTCSI.
B KoHIIe KOHIIOB, 3TO CTaHET HOPMOM, TaKOH K€ MOBCEMECTHOM, KaK MEHUIMIIIINH U H0ynpodeH
cerogus. Takum 00pa3om, rI0TaHHEe HAHOPOOOTOB, 3arpy3Ka Mo3ra B 00JI1aK0O U UCIIOJIH30BaHUE Ta-
KHX YCTPOMCTB, KaK YMHbIE KOHTAKTHBIE JIMH3bI, TOMOTYT JIFOJISIM CTaTh. .. JIIOAbMHU.

P»sii mogBoauT utor: «MBI — TOT BHJ, KOTOPBIM U3MEHSET ce0sl, CTAHOBSICh YMHEE U TITy0xKe,
KpacuBee, KpeaTUBHEE, My3bIKalIbHEE, BECEJIEE, CEKCYalIbHERY.

I'oBopst 0 cexcyanbHOCTH B KpacoTe, Paii Takike paccMaTpuBaeT TEXHOJIOTHH, TOTOTHSIIONIUE
9TH KOHIIETIIINHU. «B BUPTyaabHOW peabHOCTH BBl MOXETE OBITH KEM-TO ApyruM. M3meHeHue mnona
B PEATHHOCTH — JIOBOJILHO 3HAYUTENIbHBIN, CIIOKHBIN MPOIECC, HO BBl MOKETE ClI€TaTh ATO B BUP-
TyallbHOM pealbHOCTH HAMHOTO JIeT4e, U BbI MOKeTe OBITh KeM-To ApyruM. [lapa moxkeT «obme-
HATHCS TeJIaMU» M OTKPBITH CBOM OTHOIIEHUS C APYTON TOUKHU 3PEHUS.

B 2030-x romax, koraa, mo npor{o3y Pasi, HAHOPOOOTHI ¢ CEHCOPHBIM 3aPSIOM CMOTYT MPOHUK-
HYTh B HEPBHYIO CUCTEMY, BUPTyaJIbHasl UJIU JOTIOJTHEHHAS PEAIbHOCTh CTAHET UCKITFOYUTEIIHHO
PEATMCTUYHOM, YTO MO3BOJIUT HAM «OBITh KEM-TO JIPYTHM U MOJIYYUTh APYTOH OIBITY.

MoyeMy oOnNnacHbeEe Magen UMewT 3HaUYeHMu

[Touemy Tak Ba>KHO OOCYXIaTh OMACHBIC UACH?
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S 4acTo ToBOPIO, YTO 3a JIEHb JI0 TOr0, KaK YTO-TO CTAJIO MPOPBIBOM, 3TO BBIMJISIAUT CyMacIIe/-
meit uaeei. [loTpediisisi MOCTOSHHBIN PAallMOH U3 «CYMACIICIIINX HICH», Bbl YIUTECh JyMaTh IUPE
U CMeJiee, a 3TO OCHOBHOE TpeOOBaHKE, YTOOBI IPOU3BOAUTD BIIUSHUE.

Mpl, 11044, 3aypAIHBI U OTPAaHUYEHBI B MBICIIUTEIHHOM IUTaHe. Bynyun npeanpuHuMarensimu,
MBI JTOJKHBI MBICTTUTh KCTIOHEHITUAIBHO ¥ MOIIHO. B KOHIIE KOHIIOB, (opMyJia HCTHHHOTO MPOPHI-
Ba MPEJINoJIaraeT «CyMaclIeIIIyIo UICK0», B KOTOPYIO Bbl BEPUTE, U CTPEMJICHHUE K 3TOM Hjee Bo-
MIPEKU BCEM CKEINTUKAM U MPENATCTBUSIM.
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KoniaekTuBHbIN pa3yM — KaK TOJIIIa MOKCT IIPCACKA3aTb ITOYTH BCC

KonnexkTiBHOE MHEHHE IIMPOKOM TPYIIIBI CIy4yailHO COOpaHHBIX JIFOZEH, BO3MOXKHO Oojiee ToY-
HOE, YeM MHEHHE OTIEJIbHO B3SITOrO YEIOBEKa, AK€ €CIU 3TOT YeNIOBEK SIBJSETCS KCIIEPTOM B
JAHHOM BoIpoce. DTa KOHLenuus He sBisiercd HoBoW. Eme Apucrorens B 350 r. 10 H.3 nucan B
«[Tomutuke»:

«B03MOXHO, YTO MHOTHE, XOTh 110 OTJEIIHOCTH U HE XOPOIINE JIFOU, HO KOT/Ia OHH COOepyTCs
BMECTE, MOT'YT OBITh JIydllle, HE WHAUBUAYAIbHO, a KOJUIEKTUBHO, TOYHO TakK e, KaK OOIlecTBEeH-
HbIe 00€/1bI, B KOTOpble MHOTHE BHOCAT CBOM BKJIAJ, JIy4Ille, YeM €CJIU Obl MOCTABIISIICA 3a CUET Of-
HOTO YEeJIOBEKay.

B 1906 r. B ropone [Tnumyt (BenukoOputanus) Ha ceIbCKOW sipMapKe ObLT MPOBEACH dKCIIEpH-
MeHT. @pencuc ['anbTOH B KauecTBe pa3BlICUSHUsI TOCETUTENEH IpMapKU MPEAJIOKUI Ha TI1a3 olle-
HUTH BEC BBICTABICHHOTO Ha BceoOIee 0003peHne Oblka M HAmMcaTh Ty HUQPY Ha CHEHATbHOM
ounere. 3a MpaBUIIbHBIE OTBETHI OPraHU3ATOPHI IOy OOemanu npusbl. B pe3ynpraTe B rojocoBa-
HUUW TPUHSIN ydactue okosio 800 4emoBeK — Kak 3asibiX (hepMepoB, TaK H JIOICH, JAICKUX OT
ckoToBogueckux jaen. CoOpaB mocie 3Toi sipMapKku Bce OWIIETHI Ui aHalnu3a, [ albTOH BBICUMTAI
cpeanee apupMeTHUecKoe 3HaYeHHE Ui Beeil BRIOOpKU — 1197 dyHTOB. PeanbHblil ke Bec ObIka
okazazics 1198 dynroB (543,4 kr). KakuM-To HEMOCTHKUMBIM 00pa3oM pa3HOLIEpCTHAs MyOiIHKa
Jana OTBET, MAaKCHMAaJIbHO MPUOIIMKEHHBIH K pealbHOMY IoKa3aTtento. T.e. oTBeT myOsinKu ObuI
TOYHEE YeM OTBET OTJEIbHO B3SITOrO DKCIEpPTa, HAPUMEP MSCHUKA WM CKOTOBOAA. ['ambToH, KO-
TOPBII JI0 3TOTO CBATO BEPUJI B CEIEKLUIO U IPEBOCXOJCTBO OJHUX JIIOJEH HAJ IPYIrMMH, ObUI BbI-
HYXXJIEH CMEHUTh BEKTOP CBOMX HCCIIEIOBAaHUM.

[Ipu onpeneneHHBIX yCIOBUIX, UHTEIUIEKT TOJIIBI TOpa3lo 0ojee TOUEH U Ha/IeKEH, YEM CIIEeLH-
aJIN3MPOBAaHHbIE 3HAHUSA JIIOOOr0 yeloBeka B He. DTOT (peHOMEeH ObLI BOCIIPOM3BECH MHOXKECTBO
pa3 B pa3HBIX 00JIACTSX.

USS Scorpion (SSN-589) — atomuas nogsoauas nogka BMC CIIIA, oaHa U3 mecTy 100K TH-
na «Cxunxexy». Crnyck Ha Boay npomén 29 nekadps 1959 rona. A B 1968 rony nojuioaka BMecTe
c skunaxeM u3 99 yenomek 3aroHy’a. Ilpuunna rubenu xopalist 1O CUX HOP HE YCTaHOBIIEHA,
HauboJsiee BEpOsTHOM Bepcuel cunTaercs B3pbIB Toprensl Tuna Mark-35. IlepBonavansHo, HE MOT-
JM yCTAaHOBUTH MecTo rubenu cyomapunsl. Ilocinennuil ceanc paavocBsi3u C JOAKOW COCTOSICS,
KorJla oHa Haxoaujach npumepHo B 2100 mmiax ot Hopdorka B neHTpanbHON YyacTu ATIIaHTUKH.
3anaya ObUIa HE U3 JIETKUX.

Jlxon I[Munbs Kpeiteen (John Pifia Craven) oCHOBHBIM HarpaBiieHHEM PabOThl KOTOPOTO ObLI
MOUCK U MOJBEM YTEPSHHBIX BOEHHBIX OOBEKTOB B INIyOOKOBOAHBIX YacCTSIX MHPOBOIO OKeaHa U
JpyTye crelyalbHbIe ONepaluy ¢ IPUMEHEHUEM MOIBOAHBIX JIOJ0K, cOOpall MIMPOKUI KPYT JItoei
(T.e. TONMy) AJS TMOMCKA, COCTOSIBIIYIO M3 MAaT€MaTHKOB, CIEIMAIMCTOB 10 CyOMapHHaM, OKEeaHO-
JI0TOB, BOEHHBIX. KpeliBeH monpocui ux Bcex cAenaTh MpeanoiokeHue riae 3aToHyi1 «CKOpInHon»,
OCHOBBIBASICh Ha BEPOSATHBIX CHEHApUAX TuOenu mouioaku. IIpoaHanu3upoBaB OTBET KaXKAOro,
KpeiiBen yka3zan KoopauHaThl TOMCKA MOJIONKH, U... OKa3aJcs IpaB.

Bosznukaer onun Bonpoc: «Ecnu Tonma MokeT ObITh HACTOJIBKO YMHOM, ITOYEMY MBI 3TO HE UC-
M0JIb3yeM BO BCEX acleKTaX *KU3HU?»

@DeHOMEH «MYJPOCTH TOJIIBD) CTall UCHOJIb30BaThCs B OM3HEC-CTPATETUAX M PEKIAMHBIX MpO-
cTpaHcTBax. @UpMbl 1 KOMIaHUKM COOMPAIOT OT3BIBBI MOTPEOUTENIE U B COOTBETCTBUU C 3TUM pa3-
pabaThIBAIOT peKiIaMy. ITOT (peHOMEH ObUI MOCTABJIEH B IIEHTP BHUMAaHHsI COLMAIBHBIX CETeH, Ta-
kux kak Quora, Stack Exchange, Wikipedia u npyrue Be6-pecypchbl, OCHOBaHHBIC Ha KOJIJICKTUBHBIX
YeJI0BEYECKUX 3HAHUSX.

Hy wnm camsriii mpocToit mpumep, BbI BPSIT JIW IOCMOTPUTE (PUITBM, €CITA CpeHsis olleHka Ha Ku-
Homnoucke wim IMDB Hike 7. KojuleKTUBHBINA YM UCHOIB3YeTCsl B BBIOOPAX MPE3UICHTA U IPYTUX
TUAEPOB (JaHO, TTOCJICTHUN TPUMEP HE CaMbIid YAa4HBIN).
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W kazanoch Obl, 0JTHA TOJIOBA — XOPOILIO, a JBe — Jyyie. Eciu y)x Ha TO MOILIO, TPH T'OJOBBI —
elle JIy4lle, yeM JIBe, a 4eTblpe — TeM Oosee. [Ipy HaIMuuM COTHU MM THICSIYU Pa3syM IMPOCTO 00s-
3aH BOCTOpXKecTBOBaTh. Ho mouemy Mbl MMeeM (DMHAHCOBBIE «ITy3BIPH», PEIUTHO3HBIE CEKTHI U
['utnepa?

Uro nemaer tonmy pazymuoit? CornacHo xypHaiucty U nucarento Jxeiimcy CypoBenkH, KoJi-
JIEKTUBHBIN pa3yM OCHOBBIBAETCS Ha JIBYX (pakTopax: pasHooOpa3ue M He3aBUCHUMOCTb. Touma, co-
CTOSsIIIeEe U3 MPECTaBUTENeH pa3HbIX Mpodeccuii, BO3pacToB, HALMOHAIBHOCTEH, yMHEE YeM TOJIIa
COCTOsAIIAS U3 «OJMHAKOBBIX» Jt0AeH. Pa3zHble o1 00palaloT BHUMaHUE Ha Pa3HbIE «IeTalIn», U,
€CIIM WX MPaBUIBHO COCIMHHTDH, KOJUIEKTUBHOE 3HaHMEe Oyner oOmmpHee (M moapoOHee) 3HAHHS
JH000r0 OTAEIBHOIO YEI0BEKa.

HezaBrcuMOCTh TOJIIBI TakKe UMeET 3HaueHue. BecnoMuuM urpy «Kto xouer craTh MUJUIMOH€-
pomM?».

CraTucTHKa 110y IOKa3bIBAET, YTO B CIy4yae 3BOHKA IPYAUPOBAHHOMY JAPYTY NPABUIbHBIA OTBET
Obu1 BBIOpaH JulIb B 65% ciydaeB, a KOrja UIpoK BbIOMpaa MOMOIIb 3aja, OTBET OOJIBIIMHCTBA
Obu1 BepHBIM B 91% cirydaeB. A Tenepb IMpeACTaBbTE, YTO BO BpeMsl MOJCKA3KH 3aJla, KTO-TO KPHK-
HeT: «[IpaBunbHbl oTBeT — B!». Hackonpko 3T0 moBiuseT Ha KOHEUYHBIN pe3yibTar? A 4TO €ciu
061 BO BpeMsi ILmumMyTCcKoO#l spMapku, KTO-TO TOJCKAa3bIBajl JIOISAM CKONbKO BecuT ObIk?! Kornma
TOJIIIA MPUCITYLIIMBAETCS K MHEHHUIO OJHOTO OT/AEIbHOIO Y€JI0BEKa, TONIA epecTaeT ObITh «KOJUIECK-
THUBHBIM Pa3yMOM).

Cyn npucsXHbIX, COCTOSIIIUN U3 12 pa3HbIX HE3aBUCUMBIX JIIOAECH, MOKHO IIPUBECTH B KaYECTBE
IpUMepa «KOJIJIEKTUBHOTO pazyma». M eciu 11 U3 HUX HAUHYT NPUCITYLUIMBATHCS K MHEHHUIO OJIHO-
ro, TO 3TOT CyJl HUYEM HE OTJINYAETCs] OT TOT0, €ciIu Obl CyJu1 OAMH yesloBek. B punbme «12 pas-
THEBaHHBIX MYX4uH» (1957) HarisqHO 1MoKka3aHo, KaKk OT MHEHMSI OJHON CHIJIBHOM JINYHOCTH B CyJIe
MPUCSKHBIX, 3aBUCHUT CY/Ib0a IPUTOBOPEHHOTO (KCTaTH, GMIIbM UMEET OlieHKY 8,9 B IMDB).

HoBrle Mena 4acTo acCOIMUPYIOTCS € MOMYJISpU3alyell U MOBBIILIEHUEM KauecTBa KOJIJIEKTHB-
Horo uHTemIekTa. CnocoOHOCTh HOBBIX MEJHa C JIETKOCThIO COXPAHATh MH(POPMAIMIO U TOJIb30-
BaThCs €10, OOJIBIIEH YacThI0 MPU MOMOIIY 0a3 JaHHBIX U MHTEPHETA, MTO3BOJISIET OECIpensITCTBEH-
HO JETUTheA ero. TakuMm oOpa3oM, MyTEM B3aWMOJICHCTBHS C HOBBIMH M€JHa, 3HAHHUE JIETKO Mepe-
XOJUT OT UCTOYHUKA K UCTOYHHUKY JaBasi B pe3yJbTaTe pa3HOBUIHOCTb KOJIJIEKTUBHOTO MHTEJIEK-
Ta. Mcnonp30BaHNe MHTEPAKTUBHBIX HOBBIX MEHA, B YACTHOCTH, UHTEPHETA, MOOLIPSIET OHJIANH-
B3alMO/ICIICTBUE U TAaKOE pacHpeeIeHNe 3HaHUS MEX/y M0Ib30BaTENISIMU.

B kosnexTuBe €cTh JBa TUIIA JIIOACH: KOTHUTUBHO LIEHTPAJIbHbIE — 3HAIOLIUE TO K€, YTO MOYTU
BCE OCTAJIbHBIE WIEHBI IPYMIbl, U KOTHUTUBHO Nepudepuiinbie, 00sajarone yHUKaabHON nHpOP-
Mmaruen. YtoOsl xopomro padoTaTh, rpynmaM HaJlo MOJIb30BaThCsl 3HAHUSAMHU KOTHUTHUBHO nepude-
puiiHbIX mronei. Ho B GONMbIIMHCTBE TPyMI Mpy 0O0CYKIEHUN PEIICHUN TIEPBYIO CKPHUIIKY UTPAFOT
KOTHUTHBHO IIEHTpaJibHbIE YIeHbl KOJUIEKTHBA. OOBICHAETCS 3TO MPOCTO: JIOAM MPEANOYUTAIOT
CJIBIIIIATh W3BECTHYIO BCEM MH(OPMAILIMIO U CIyIIaTh T€X, KTO MOXET ee MpenocTaBuTh. [loaTomy
KOTHUTHBHO IIEHTPAJIBHBIM YIEHAM IPYIIIBI TOBEPSIOT O0JIbIIIe, Y4eM KOTHUTHBHO NMEepUPEpUITHBIM.

[Ipn KoOIEKTUBHOM OOCYKIEHHHM CaMO€ IIaBHOE — MOMOYb IpyMIe MPOaHaIU3UPOBATh BCIO
uH(pOpMaIHIo, KOTOPOH pacnoiaratoT ee YWIEHbl, U He T03BOJIUTH JOKHBIM HH()OPMAITMOHHBIM CHUT-
HaJlaM U penyTalloHHOMY (aKkTOpy BO3/AE€HCTBOBAThH Ha PEIICHHUE.

Takum 06pa3om, Tojima CKJIOHHA MPUHUMATh HAWIyUIINE PELIeHMs, €CIi OHa COCTOMT M3 pas-
JUYHBIX MHEHUN U UJICONIOTUH. Y CpeTHEHNE MOXKET YCTPAHUTh ClTydaiiHble OMIMOKH, KOTOpPbIE BIIU-
SIOT Ha OTBET KaKJI0r0 YeJIoBeKa MO-pa3sHOMY, HO HE CHCTEMaTU4YeCKHe OIMIMOKU, KOTOPBIE BIMSIOT
Ha MHEHUE BCeW TOJINBI B OJHOM U TOM e MecTe. Tak, HampumMep, Hellb3sl 0KUJaTh, YTO METOJ
«MYAPOCTH TOJIIBD KOMIEHCUPYET KOTHUTUBHbBIE NCKAKEHHUS.

Tonmna, kak mpaBuso, paboTaeT JIydlle BCEro, KOraa ecTh MPaBHIbHBIA OTBET HA MOCTABJICHHBIN
BOIIPOC, HAIIpUMEP, BOIPOC 0 reorpaduu muiu Maremaruke. Korma HeT TOYHOrO OTBETa, TOJIMA MO-
KET MPUNUTHU K IPOU3BOJIbHBIM BbIBOJAM. D(P(PEKT MyIpOCTH TOIIBI JIETKO MoAopBaTh. ColuanbHOoe
BJIMSIHUE MOXKET MPUBECTU K TOMY, YTO CpeJlHee 3HAYCHHE OTBETOB TOJIBI OYAET COBEPIICHHO He-
TOUYHBIM, B TO BpeMs KaK cpeJlHee reoMeTpudeckoe Oyaer ropas3o 0osee HaJeKHbIM. DKCIIEpUMEH-
Thl, TipoBenieHHbIe LlIBeHapckuM ¢enepaabHbIM TEXHOJIOTHYECKUM HMHCTUTYTOM, MOKa3ajlH, YTo,
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KOTJa TpyIIe JIoAel MpeaiarajJochk OTBETUTh Ha BOIPOC BMECTE, OHH IbITAJIHCh MPUHTH K KOHCEH-
CyCy, KOTOPBI 4acTo MPUBOAMI K CHUKEHHUIO TOUHOCTH OTBETA. T.€. KAKOBA JJIMHA IPAHULIBI MEXKAY
nBymst ctpaHamu? OHO U3 METOIOB 110 00phOe ¢ 3TuM 3(h(HEeKTOM — 00EeCTIeUnTh, 9YTOOBI B TPYIIIE
OBbUIO HACEJIEHUE C PA3JIMUYHBIM IPOUCXOKACHUEM.

Kak noBbICUTH TOYHOCTH OTBETOB TOJIMBI — OOBEAMHEHUE JIOJEH B POU, WIM TaK Ha3blBacMbIi
Human Swarming.

B 2015 rony B «Houb Ockapay» rpynna ciy4aiiHbIX KMHO3pUTENEH BOLUIA B HCTOPUIO IPECKa-
3aHUI NpeMUH, MPEB30HIs MPOrHO3bl MOJABISAIOUIETO OOJIBIIMHCTBA KCIEPTOB KMHOMHYCTPUH,
Bkurouast New York Times u FiveThirty Eight. Onu cnenanu 310, UCIONB3Ysl HOBYIO, OTIIHYHYIO OT
Ipyrux GopMy UCKYCCTBEHHOT'O MHTEIIJIEKTa, Ha3piBaeMor Swarm Intelligence. O paboTaer myrem
00bEIUHEHNST 3HAHUM, MYIPOCTH, SMOLMHA W MHTYMIUU PEATbHBIX JIIOJCH B PEXKHUME PEaTbHOTro
BpPEMEHU.

Ho 310 ObUT HE OIPOC — 3TO KUBask CUCTEMA, CBSI3aHHAs AJITOPUTMaMM «POEHMsI», Jarouiasi BO3-
MO’KHOCTh TpYIIaM OHJIAIH-110JIb30BaTeNe 00beANHATh CBOM MHTEIEKT TAKUM 00pa3oM, 4TOOBI
3TO HAMHOTO MPEBHIIATIO0 BO3MOXXHOCTH OTAEIBHBIX WieHOB. [Ipomie roBops, Swarm Intelligence
M03BOJISIET IpymnaM 3(p(HEeKTUBHO 0OBEINHUTh CBOM YCUIIMS, IpeBpalas OObIYHbIX (haHATOB B CY-
nep-sKcrepToB. ['pymnma mpeackasana modemuteneid 15 myummx Harpan Bcero 3a 15 munyT. Kak
coobmraroT Newsweek u Discovery, cpeiHuil yenoBek, yuacTBOBAaBILIMM B UCCIIEIOBAaHUM, pPaboOTas B
OJIMHOYKY, MOJY4YMUJ TOJbKO 3 M3 15 mpaBmiibHbIX OTBETOB (40%). Y HUX NOJYyYMIIOCH HEMHOI'O
Jydie, KOraa UCCieoBaTeNd 00beIMHUIN JaHHbIE B IIPOCTOM Onpoc, BeIOpaB Hanbosee nomyJsip-
HBIN OTBET JIJIs1 K101 kaTteropuu. [lomydeno 7 u3z 15 npaBusibHbIX 0TBETOB (47%)).

Ho korna rpynmna paboTasia BMecTe Kak poil, ucrnonb3ys nporpamMmmuyto miardpopmy UNU, oHu
npenckasanu 11 u3 15 npaBunbHbIX (73%). OTO OBLIO HAMHOIO JIy4lle, YEM JIaXKe y caMoro pe-
3yJITAaTUBHOTO YeJIOBeKa B IPYIINE, KOTOPHIM MpaBUIBHO yrajan Bcero 9 kareropuil. OH Takxke
obu1 styuine, yeM New York Times, koTopbliii Takxke moayuni 9 u3 15 npaBuibHBIX OTBETOB. SICHO,
YTO MHOTHE YMBI JIy4Ille, YeM OJIHH. ..

OO6oapeHHbIe 3TUMU NEPBBIMU pe3yibTaTaMu, uccienonarenu u3 Unanimous A.l. mporectupo-
BaJIM BO3MOXKHOCTH 3THX «POEB» B PA3IMUYHBIX 00JACTSAX, OT (PMHAHCOBBIX PBHIHKOB /10 IUiei-odd
H®JI. 1 5t pon mpoi0ipKatoT BIEUATIISTh, OObITphIBas sxcriepToB ESPN Henento 3a Henenedt u
omnepexast 99% urpokos, nenas craBku Ha CynepKyOoK.
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Bo3oOHoBsseMas sHeprus coctaBuia 90% ot
MHPOBOM MOITHOCTHU, oOaBiaeHHOU B 2020 romay

[To nanHBIM Mex1yHapOAHOIO SHEPreTUUECKOTo areHTcTBa (MOA), HECMOTps Ha 3aMelJICHHUE
TEMITOB POCTa JIEKTPOIHEPreTUKH n3-3a manaeMun COVID-19, B0300HOBIsIEMbIE HCTOYHUKH
sHepruu Beipocin B 2020 roxy. Ceituac oHE cocTaBIsAOT 0K0s10 90% oT 0011el MOITHOCTH, 100aB-
JICHHOM 3a 3TOT rofl.

Okeneptel MDA OTMETUIIM YBETMYEHUE PACXO0I0B Ha BO30OHOBIISIEMBIC HCTOYHUKH SHEPTHH B
Kutae u CILA. Ha paznuuHbie NpeanpuaTs B 3TUX cTpaHax npuxoautcs nodytu 200 I'Bt nomo-
HUTEJIbHBIX FEHEPUPYIOLIUX MOIIHOCTEN 10 BCEMY MUDY.

B 0cHOBHOM KOMITaHUH UCIIOIB30BAIN TUAPOIHEPTETUKY, COJTHEUHYIO U BETPOBYIO HEPTHIO.
Osxupaercs, yTo B Oy1yIlleM aKTHUBBI 10 IPOU3BOJCTBY BETPOBOM U COJTHEUHOM SHEPTUHU BHIPACTYT
Ha 30% kak B Kutae, Tak u B CLLIA. Ckopee Bcero, pa3pab0OTUHUKH BOCIOJIB3YIOTCS CHIEIIHATbHBIMU
[IPaBUTEILCTBEHHBIMU [TPOrPaMMaMH, CPOK AeHcTBUsI KOTOpbIX uctekaeT B 2020 roay. B CILIA,
Kurae, SInonuu, I'epmanun, Utanuun, Uaann u BenukoOputaHuy MpeaocTaBiIsioTCs HEKOTOphIE
HAJIOTOBBIE JII'OTHI, €CJIM KOMIIAHUYU UCIOJIb3YIOT BO30OHOBIIIEMbIE HCTOUHUKH SHEPTUH.

AreHTCTBO nporHo3upyert, uto Uunus u EBponeiickuii Coro3 Taxke 100aBAT JONOIHUTEIIbHBIE
10% B0300HOBIISIEMBIX MOLIHOCTEMN, UTO CTAHET CAMbIM OBICTPBIM IIEPHOJOM pocTa oTpaciu ¢ 2015
roja.

«Bo300HOBIIIEMas SHEPTUS IPEOA0JIEBAECT TPYAHOCTH, BbI3BaHHBIC IIAaHAEMUEH, IEMOHCTPUPYS
YCTOWYUBBIN POCT», — 3a4BUJI UCTIOJTHUTENbHBIA qupekTop MDA, dartux bupon.

B teuenue nepsbix necatu mecsues roga Kurait, Uuaus u EC yBennuunm KoamdecTBo Bo300-
HOBJISIEMBIX HCTOUYHUKOB PHEPIUM Ha 15% 10 cpaBHEHUIO C MPOLLIBIM rooM. Mexay TeM, akiuu
MIPOM3BOIUTENIEN 000pYI0BaHUS AJI1 BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH OINEPEKAIOT O0JIb-
IIMHCTBO (DOHJIOBBIX MHAEKCOB M YHEPIeTUYECKOT0 CEKTOpa B 11€JI0M, OTMEUAeT areHTCTBO.

B MDA ormerunu — 4to06s! 3akpenuts ycnex 2020 rona, HeoOXouma IMOCTOSHHAs MOAJEPKKa
CTO CTOPOHBI BiacTel. Ecim mpaBuTenbcTBa CTpaH MpoAoIKaT pa3BUBaTh IPOrpaMMbl CyOCHANPO-
BaHus, k 2022 roay n006aBiIeHHE COJIHEYHON U BETPOBOM SHEPTrUU MOKET BBIPACTH €L HA YeT-
BepTh. A (poTORIEKTpHUECKHE YCTAHOBKH MOTYT AOCTHYB pekopAHbIX 150 I'Bt k 2022 rony.

«B0300HOBIIIEMbIE HCTOYHUKH dHEPruu ycroiunssl kK Kpuzucy COVID-19, Ho He k Heonpene-
JIEHHOCTH B TIOJIUTHKE», — 3aKJItoYaeT bupour.

Ecnu npornozst MOA omnpaBaatoTcsi, BO30OHOBIIsIEMbIE HCTOUHUKH SHEPTUU MOTYT CTaTh KPyI-
HEHIIMM HCTOYHUKOM JJIEKTPOIHEPIuu B Mupe yxe Kk 2025 roxy.
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Dneprus BeTpa u coyiHa B CIIIA ycraHOBHIIa HOBBIM
PEKOP/JI MUHUMAJIbHOW CTOUMOCTH

Koncantunrosas ¢pupma Lazard omy6irkoBana J0KIax 0 COCTOSHUY IIEH Ha MPOU3BOJCTBO
xpaHeHnue 3Hepruu B Coenunennsix IlltaTax. AHann3 nokasal, 4To BETEp M COJIHIE CTAJINM CAMbIM
JIEIIEBBIM UCTOYHUKOM JIEKTPUYECTBA B CTPAHE — OHU BIIEPBbIE 000N TAPOra30Bble YCTaHOB-
K4, paboTaroiue Ha npupoaHoM raze. CpeHsas CTOUMOCTh BO30OHOBIISIEMON SHEPIUH yIlana 10
2,6-5,4 uenros 3a kBr*uac.

OOBIUHO aBTOPBI OKJIAI0B O COCTOSTHUM SHEPIETUUECKOr0 CEKTOpa CPABHUBAIOT LIEHBI HA HJIEK-
TPUUYECTBO HOBBIX 3JIEKTpocTaHIMii. OHAKO aHAIMTUKY KoMnaHuu Lazard BKiTo4aroT B uccieno-
BaHUE CPEHHE LIEHBI yXKe TOCTPOSHHbIX CTaHLMH. B nx nocieaneM a0Ki1aae NoKa3aHo, 4To Jaxe
HOBBIE BETPOBBIE U COJIHEYHBIE AJIEKTPOCTAHLIUU MOTYT BbIpa0aThIBATh AJIEKTPUUYECTBO JCIIEBIIE,
YeM CYLIECTBYIOIIUE U JHCTBYIOIIME ra30Bble, YTOJIbHBIE WIIK ATOMHBIE 3JIEKTPOCTAHIIMU, CO00-
maet Clean Technica.

CambIM JIe11eBbIM U3 BO30OHOBIIIEMBIX HCTOUHUKOB OKa3a1ach SHEPrus BeTpa, JHana3oH LeH
Ha KoTopyto — oT $26 10 $54 3a MB1*u. CaMbIMU BBITOJAHBIME CIIOCOOAMH MTOJTYYCHHSI COTHECUHOM
SHEPI'UU OKA3aJIUCh IPOMBIIIIEHHBIE COJIHEUHbIE (DOTORIEMEHTHI HA KPUCTAIUIMYECKOM KPEMHUU U
TOHKOIUICHOYHBIE ()OTOIIEMEHTHI — OHH BBIPA0ATHIBAIOT SHEPTHIO 1O cebecronmoctu $31 — $42
n $29 — $38 3a MBT1*4, cOOTBETCTBEHHO.

CpenHue 1eHbl Ha SJHEPTHIO U3 TPAAUIIMOHHBIX MICTOYHHUKOB BBILIE, YEM Ha JIEKTPUUYECTBO U3
BO300HOBIISIEMBIX HCTOYHUKOB. CaMblil 1eIIEBbIi BApMAHT — SHEPrHsl IapOra30BbIX YCTAHOBOK
KOMOMHUPOBaHHOTO 1ukia, $44 — $73 3a MBT*4.

Jlopoxxe Bcero ooxonutcs ceituac muis xureneid CLLA snexkTposHeprus, noiyyeHHas oT coJl-
HEYHbIX TaHeNel Ha KpbIiax 4yacTHhIX JoMoB ($150 — $227). Kpome Toro, oTMe4aroT aHATUTHKH,
MUHHMAJIbHBIE 1I€HBI, KOTOPBIE MPEAJIaraloT HOBbIE COJTHEYHBIE U BETPOBBIE CTAHLIUU J1axe 0e3 roc-
YAApCTBEHHBIX CYOCHINN MOUTH CPABHSJIUCH C LIEHAMH Ha 3JIEKTPUUYECTBO OT YK€ JEHCTBYIOIINX
TOC n ADC.

CornacHo HefgaBHeMY oTueTy MDA, CTOMMOCTb COJTHEYHOM SHEPTUU B OOJBIINHCTBE PETHOHOB
MUpa cCHU3MIAch 3a rof Ha 30—-50%, 1OCTUTHYB peKOp/IHO HU3KUX 3HadeHui. B Haubonee pazBu-
TBIX PETHOHAX CE0CCTOMMOCTD COTHEUHOM 3JIEKTPO3HEPTUH cocTapisieT yxke $20 3a MB1*uac v 2
1eHra 3a kBr*uac.
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Nestle BoimycTrIa co0aunii ¥ KOMAYUN KOPM U3 HACEKOMBIX

Nestle nepBoii U3 KpyNMHBIX KOMITAHUI Havaja BBITYCK KOPMOB JUIs JJOMAIIHUX XKUBOTHBIX HA
OCHOBE 0eJIka HACEKOMBIX — TOYHEE, IMUMHOK MyXHU YepHOM JbBUHKH. [Toka peus uuer 06 oxHOM
MPOAYKTE, KOTOPBIi OyneT npoaasarbes iumib B LBelinapun. OgHako B OyayieM roay miaHupy-
€TCsl BBIXOJ M Ha Apyrue polHKU. Kak otmedaer Reuters, nHTEpec KOpIopauyuy K aabTepHATUBHBIM
MCTOYHMKAM O€JIKa CBsI3aH C )KEeJTaHWEM YAOBJIETBOPUTH CIIPOC MOKYIMATEeNel, 00eCIIOKOCHHBIX Bpe-
JIOM, KOTOPBIA HAHOCHUT OKPY>KAIOILEH Cpelie TPAAULIMOHHOE )KUBOTHOBOACTBO.

MsicHOE )KUBOTHOBO/ICTBO BCE Yallle CTAHOBUTCS 00bEKTOM KPUTHKH. MHOTHE CUUTAIOT, UTO 3Ta
OTpaciib )KOHOMHUKH HEITUYHA U HAHOCUT CEPHE3HBIN BPE OKPYKAIOIIEH Cpesic — B YaCTHOCTH,
o0ecrieyrBaeT 3aMETHBIN BKJIaJ B aHTPOIIOT€HHbIE M3MEHEHUs KiuMaTa. OTHAKO MOJHOCTHIO OTKa-
3aTbCs OT MsCA YEJIOBEYECTBO II0KA HE MOXKET, II03TOMY PEryJIsIPHO IIPUIYMBIBAET €My aJIbTEpHa-
THUBBI, OT PACTUTEIBHBIX WM BBIPAILICHHBIX B IPOOMPKE CyppOTaToB 0 OEIKa HACEKOMBIX.

Bo MHOrux crpanax Mupa HaCEKOMBIE SIBJISIFOTCS TPAAULIMOHHON YacThIO pallMOHA, OJHAKO Ha
3amajie K HUM I0Ka He IPUBBIKIIU. JIUIIb OT/e/IbHbIE HEOOIbIINE KOMIIAHUU U PECTOPaHbI IIpeia-
raloT CBOUM KJIMEHTaM eJly ¢ O€JIKOM M3 HACEKOMBIX, HallpUMep, CBEPUKOB, HO U OHU CTAJIKUBAKOTCS
¢ ne(hUIUTOM cIipoca.

HekoTopele nmpennaratroT HAYMHATH OTKa3 OT MsACa HE C JIIOJCH, a C JOMAIHUX TUTOMLEB —
KOLIEK U coOak. BIuloTh 10 HelaBHEr0 BpEMEHHU KOpMa ISl )KUBOTHBIX U3 HACEKOMBIX BBIITyCKaJIU
TOJIBKO MEJIKHE Ipou3BoauTenu (Hampumep, Yora u Green Petfood’s InsectDog), oqnako Teneps y
HUX TOSBUJICSI MOIIHBINA KOHKYpeHT. Komnanus Nestle, kpynHeimuii B MUpe TpOU3BOAUTENICH
IPOAYKTOB ITUTAHMUS, 3asBUJIA, YTO HAUMHAET BBITYCK KOPMOB JJIsl KOLIEK M cO0aK Ha OCHOBE Oenka
HACEKOMBIX.

Peus ugner o nuneiike Purina Beyond Nature’s Protein. [Inanupyercst BbIIycK B BYX BapHaH-
Tax: OJUH OyJIeT coAepaTh MICO KypHUIIbl, O€IOK U3 JTUYMHOK MyXH yepHO JIbBUHKU (Hermetia
illucens) u 60651, a BTOpoii — KypHIly, CBUHYIO IIEYECHb U MPOCO. B KOMIaHuu yTBEpKIat0T, 4TO
KOpM ¢ 7j00aBjIeHHEM Oeslka HACEKOMBIX MOJIOMIET BiaienbliaM, 00€CIIOKOEHHBIM 3KOJIOTHYECKOM
YCTOMYMBOCTBIO TOBAPOB, KOTOPBIE OHU MOKYIAIOT Il CBOUX JIFOOMMIIEB.

Wcnonuurensueiil nupextop Purina B EBponie bepuap Menbe 3asaBui1, uto pemienue Nestle BbI-
MYCTUTh TAaKOM HEOOBIYHBII MPOJIYKT CBSA3aHO C POCTOM MHTEpeca K IKOJIOTHYHBIM KOPMaM JIJIsl JKHU-
BOTHBIX. OCOOEHHO 3TOT MPOILIECC 3aMETEH B €BPONEHCKUX CTpaHax, MHOTHE KUTEJIN KOTOPBIX CTa-
paroTcs NoTpeOIsITh MEHbIIE Msca.

Kynuts xopma Purina Beyond Nature’s Protein moxHO Oyzer B MarasuHax MIBeMIIapcKOro pu-
teitiepa Coop (31ech ke MPoJaeTcs YeloBeuecKkas e/1a Ha OCHOBE Oesika HaceKOMBIX). B Oymyriem
roJy IJIaHUPYeTCs HayaTh MOCTaBKU U Ha IPYTHe PHIHKH.

IToHpaBuTCS M HOBBIM KOPM CaMHUM KOILIKaM U cobakaM, Moka HesicHO. OJHaKO BETepUHAPHI
YTBEPKAAIOT, YTO OEJIOK HACEKOMBIX MOXKET CTaTh OCHOBOM Il cOAIaHCHPOBAHHOTO palliOHa MH-
TOMIIEB, X0351€Ba KOTOPBIX HE XOTAT MOAEP>KUBATh )KUBOTHOBOJICTBO. DTO HAMHOTO OoJiee pazyM-
HBIH 10X 01, YeM MOMBITKU NEPECaaUTh COOAK U KOLIEK Ha HEMOIXOASIIYIO JAJIsi HUX BereTapuaH-
CKYIO WJIM BETaHCKYIO IMETY, KOTOopas uypeBara JUlsl HUX MpobieMaMu ¢ 0OMEHOM BEIIEeCTB U 00Jie3-
HSIMU.

Ecnu nepectaTh KOPMHUTB KOILIEK U COOAK MsICOM, BBIOPOCHI YTIIEKUCIIOTO ra3a OT )KUBOTHOBO/I-
YEeCKOT0 CEKTOPa HEKOTOPBIX CTPaH MOKHO Oy/IeT OLIyTUMO COKpaTUTh. Tak, BbiOpock! CLIIA Ta-
KUM 00pa30M MOKHO COKPAaTUTh Ha YETBEPTh — K TAKOMY BBIBOJY IpUIIEN HccienoBatels [ 'pero-
pu Oxun u3 Kanmudopnauiickoro yausepcuteta B Jloc-AHmkenece. OH He MPU3BIBACT MPUHYIH-
TEJIBHO NEPEBOJUTH TOMAIIHUX )KUBOTHBIX Ha BETE€TAPUAHCTBO U BEFAHCTBO, HO IIpeAJIaraeT 3ai1y-
MaTbCs O TOM, YTOOBI 3aBOAUTH TPABOSIHBIX MUTOMIIEB BMECTO XHIIHBIX.
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YucronpyHble HE OUYCHb JETCKUE 3a0aBbI
IO COCENICTBY C kKMHOTEaTpoM «Kommzein»
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B otnnume ot Anekcanapa MouceeBrnya [ OpoTHUIIKOTO, 1 HUKAKKUX JieOeaeH, HU OeNbIX, HU PO-
30BbIX, IJIBIBYIIMX 110 Iaau Yucteix IIpynos, He Buaen. A Beab s poauiCs, BBIPOC U 3KUJ 10 22-X
JeT B Tpex MHUHyTax Xoap0bl oT YucronpynHoro bynabBapa. Breiiizems u3 noma 3 mo nepeyiky
Cromanu (cetivac Oropoanas Ciio601a, a st Aymali, 4To KUBY B ieHTpe MOCKBBI) U Yepe3 MPOXO/-
HoW 1Bop Ha bonbmieBurckom nepeynke (ceifuac ['yCATHMKOB) cpa3y BBIXOJMIIL K TpaMBalHBIM
nytaMm psaoM ¢ merpo Kuposckas (tenepp Yucteie [Ipynsl), u TyT ke Hayano YucTtonmpyaHOro
OynbBapa.

Ho 310 He 3HauuT, uyTo 3ameuatenbHbli Oap/ ['opoauuLkuil He npas. Bunumo, oH aTHX nedeneit
BUJIENI COBCEM B JIpYroe BpeMs M yHMoTpeOms1 B KayecTBE MO3TUYECKOT0 00paza B POMaHTUYECKOH
IIECHE O 3aJIaMbIBAIOLICH PYKH MPEKpacHOM JieBylIKe. Mbl ¢ HUM MOTOAKH, U ATY IECHIO OH COYM-
Hu1 B 1962 roxy. B aT0 Bpems s yxke >xuit B Apyrom paitone Mockssl Ha FOro-3amnaze u He ObiBal
Ha CBOHM Majoi poauHe. MoxkeT ObITh, TOT/Ia M 3aIlyCTHJI IIJIaBaTh jebeseit B mpya. B moe mocie-
BOEHHOE BpeMsl 3THM JeOeasiM HOUbIO CKPYTHUJIHM Obl FOJOBY U 3allycTHIIM Obl B cyn. Bpems Ob110
CHJIBHO TOJIOJHBIM.

Bot 00 3TOM BpemeHu s U cobuparoch pacckazarb. O HallUX HE COBCEM JETCKUX 3a0aBax TOTO
BpEMEHHU. 3apaHee IMpeaynpex/iat, YTo 3TO YHCTas MpaBjia, OYeHb HE MOXO0Kas Ha JAETCKUE UIPbI
Hacrosuiero BpeMeHu. S cuuraro Uucrsie [Ipyasl cBoeit Manoi poguHon. Moil 1oM, MOs 1IKOIa
310 Haxomunuch BnpuThik K Uucteim Ilpynam, u Mbl Ha3pBanu cedsl YUCTONPYIHBIMU IallaHaAMHU,
KaK COCEJICKHE Ha3bIBAIU ce0sl CPETEHCKMMHM U TOKPOBCKHUM, 110 Ha3BaHUIO OyiIbBapoB. OTHOLIEHHUS
MeX/1y HaMHu ObUIN, MSTKO TOBOpPS, HaTSAHYTHIMH, HHOTJA EPEXOAIIUMH B Apaku O0e3 BCAKOTO ce-
PBE3HOTO MOBOJA KPOME BBIICHEHUS, KTO Kpy4e, KTO «CaMee.

Urpel y xax10ii MECTHON MOJPOCTKOBOW I'PYNIHUPOBKU OBLIM MOXO0XKHE U CHIIBHO OpyTaibHbIE,
puckoBble. [Tpuunnbl U1 3TOro 6bUTH. BoliHa mpomuia KaTKOM He TOJBKO MO B3pPOCIBIM, HO H IO
JeTsIM. DTO ObLIO TSXKENOe MOCIEBOEHHOE BpeMs, BOHA Obljia HE 3a0bITa, ¢ €€ pucKaMu, IKCTPH-
MOM U HM3KOH LIeHOH ku3HU. JleTH, 0COOEHHO MaJbUUIIKU, TOXKE OTIUYAIUCH U arpeCCUBHOCTBIO,
U CKJIOHHOCTBIO K puckam. K Tomy e mkona Obla A7 A€BOYEK M MaJIbYMKOB pasjienbHas. Maib-
YUKW BUJENU JI€BOYEK TOJIBKO Ha yIHUIE, BO JBopax. [la u He Bce 1€BOYKHM BBIXOAUIIN HA YIUIY U BO
JIBOP UIS COBMECTHBIX UTp. Sl X0uy cKa3aThb, YTO pa3lenbHOe 00yueHHe AeTell 1Mo MoJI0OBOMY HpH-
3HAaKy MMEET MHOI'O HEJJOCTaTKOB M OJIMH U3 HUX — 3TO OTCYTCTBUE 00JAarOopa’kMBaIOIIErO BIHUSHUA
JIeBOYEK Ha MaJlbuuKoOB. HO, MOXXET, 3T0 MOS IPUYMKA, M HUKAKOTO BIMUSHUS U HE MOTJIO OBITh.

Psniom ¢ Moum TenepemHuM JoMOM B KOHIIE JIGHHHCKOro, HaXOAUTCS U3BeCTHAas 1iKoa SAMOyp-
ra (IMpeKkTop), ¥ 1 MOTy HaONOJaTh M CIBIIATH CIOBApHBIM 3amac CMEIIaHHBIX TPYII cTaplie-
KJIACCHUKOB, KOT'/Ia OHU MPOXOJAAT M3 IIKOJbI Yepe3 NETCKYIO IUIOLAAKY, T ¢ MaMaMM TYISIOT
MaJIbIly. S cabliry oTOOpHBIA MaT-TiepemMar yepes ABa-Tpu ciosa. [Ipuuem AeBOYKH HE yCTYMaroT
MasbyiKkaM. A BOIM3M MaJleHbKHE JIeTH U X MaMbl. He Oyznem 3aHyqHBIMU HpaBOydUTEIsIMH. S,
BBIPOCILUI Ha yJIMIE, CAM OTMEHHBIN MAaTEpIIMHHUK. B 1eTcTBE MBI, KOHEUHO, pyraauck MatoM. Ho
y Hac ObUIM HETJIaCHBbIE IIPaBUJIA: HEJb3S IPU BCEX B3POCIBIX, HENb3s MPU JEBOYKAX, HEIb3s IpU
Masibimax. MOKHO pyraThCsi B UTpax, KOT/Ia YTO-TO HE MOJIy4aeTcs, Koraa 00JbHO, KOraa OOHIHO,
TO €CTh «I10 ACTY». DTH TIpaBuiIa ceiuac 3a0bITHI.

Ho s oTBiéKCs, BO3Bpalatoch K INIAaBHOW TeMe — OpyTajJbHBIM MIPaM YHUCTOIPYAHBIX MAllaHOB.
MHorue urpsl OblIIM YUCTO MaJIbYUIIECKHE, HO ObIIIM U 1€BYaYbM M TMOpUIHBIE. Y MEHS €CTh B I10-
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CJIeIHEe KHUTE OMHMCAHUE MOYTH BCEX MOCIEBOCHHBIX Urp. Ceivac s IOMOJIHIO €r0 TOJIbKO BEChMa
cnenuuIecKuMU UTpaMy MaJTbYHIIeK Bo3pacTta 12-15 mer.

OpHMM W3 caMBIX TOMYJISIPHBIX MECT HAIMX cOOpOB (CErofHs CKazaau Obl — TYCOBOK) OBLIU
CTYNEHbKH BXoJa B kuHoTearp «Komuzel». Mbl cuntanu 3TOT KHHOTEATP CBOMM YUCTONPYAHBIM.
Otu crynenbku kuHorearpa Komuzeit otaensuivchk ot Bxoaa Ha YucronpyaHsiii ByiabBap Toiabko
TpaMBalHBIMU peJIbCaMH, IO KOTOPBIM Xoauia «AHHyImKay (TpamBaii A) u apyrue tpamBau. Ile-
peiiin TpaMBaliHbIC TIyTH — M ThI MOMNAAACIIs> Ha OylIbBap MPSMO K OKOHYAHHIO MpYy/a, OJMKaIIero
K ynuie [lokpoBka. B 3Toii Touke TpamBau 1 «AHHYIIKa» Habupanu HauOOJIBIIYIO CKOPOCTh MEX-
Zly TIEPErOHOM OT IPEIBbIAYLIEH OCTAaHOBKY U 10 OCTaHOBKHU boibmioil XapUTOHBEBCKUM.

Bort, cobpasmmch y «Komneses», nanansl 12-14 net neMoHCTpUpOBAlId CBOIO XpaOpOCTh, JOB-
KocTh. Torga He OBLIO CIIOPTHBHBIX CEKIIHiA, OHU MOSIBIIIMCH TO3ke. Tak BOT, Hajo ObUIO HA TOJ-
HOM XOJly TpaMBas, Ha IJ1a3aX CBOMX MallaHOB U U3YMJICHHOTO KOHJIYKTOpPa BCKOYHUTh Ha MOJHOXKKY
BTOpOTO (TIOCJIEIHETO) BaroHa 1 CHPBITHYTh Ha OBICTPOM XOJ1y, HE I0€XaB J0 CIEAYIOIIEH OCTaHOB-
KH. 3aJauka HempocTas, oHa TpeOoBasia O4eHb ObICTPOM CTAPTOBON CKOPOCTH CMeENbyUaka, CHIIbHBIX
PYK, JIOBKOCTH, BJIAJICHUSI CBOUM TE€JIOM U KOHEYHO CMEJIOCTH.

Hano o0bsicHuTh, Kak ObUIM YCTPOEHBI MOJHOXKKH T€X CTapbIX TpamBaeB. Bxoa Ha muomanaky
MIEPEIHIO0 U 33aIHIOI0 OBUIM OTKPBITHIC, HUKAKUX JBepel He Obu10. [lomHOXKKa MMena J1Be Ui TpU
CTYIIEHBKH (TOYHO HE MOMHIO) U JBa JACPEBSHHBIX MOPY4Hs. B yem 3akitoyanach TeXHUKA BIPHITH-
BaHUs Ha OousiblioM xony TpamBasi? Ilpexne Bcero, co crapra HEOOXoAMMM ObLIO HAaOpaTh CKO-
pPOCTh, COU3MEPUMYIO CO CKOPOCTBIO CaMOTro TpamBas. B 3TOM ciydae u TpaMBaii, U Thl IO OTHOILIE-
HUIO K JAPYT K JIpYyry Kak Obl He ABUranuchk. OcTaeTcs CXBaTUTHCS 3a MOPYYHU. DTO CaMOE IIaBHOE.
[Tpomaxuémibes — 6ema. Oxaxenibest Ha achanbTe. CXBAaTHIICSA KPEIKO 32 MOPYYHH, MOATAHYICS Ha
pPYKax H IMOCTAaBWJI HOTH HAa HIXKHIOIO CTYyNeHb. Jlanbiie MokHO ¢ (OpCOM HOJHATHCS Ha IUIOUIAJIKY,
a MOKHO TIOCTOATh HA MOJHOKKE Y MOMPUBETCTBOBATH MMAIlaHOB.

51 MHOTrO pa3 3To mpoaensiBan. [lepBrlii pa3 OYeHb CTPAIIHO, @ IOTOM CTAHOBUTCS OOBIYHBIM.
MOXXHO OTTauMBaTh TEXHUKY. Y MEHs M Cerlyac 3TO BCE B IOJIOBE B JeTansax. PeabHO ceilyac He
cMmory 3To caenath. [lamouka memiaer, oHa B OJHOM pyke. A 3a IOPYYHU HA/0 YXBaTUTHCS JBYMs
pykamu. OgHaXIBl OJUH W3 TMAallaHOB HAPYLIWJI HETJacHbIE MpaBuia 0€30MacHOCTH: BIPHITUBATH
TOJIBKO Ha 3aJIHIOI0 TIOJJHOKKY BTOPOT0, nociennero sarona. M nmorutarumics. CopBaicst, HCKaledrl
OJIHY HOTY W CTaJ MHBAJIUJOM JIeTCTBa. Mopanb: Helmb3s HapyllaTh MpaBuia 0€30MacHOCTH, BbIpa-
OO0TaHHBIE KOJUIEKTUBHBIM OIBITOM. JTO KacaeTcsl BCEX CaydaeB )kKM3HU. B o01iem, Heuero BhINCH -
pHUBaThHCs.

Eme oana uuctonpynHas, namanckas 3abasa. M toxe cBsizaHHas ¢ TpaMmBasMmu. OHa 3akiroda-
nacek B cienytomeM. [lokynaam B OXOTHUYbEM Mara3mHe MUCTOHBI JJIA NaTpOHOB. Takue 30J10TH-
CTbl€, KOTOpPBIE BCTABJISIOTCS B MATPOH C APOObI0. A MBI TyJla BCTaBJISUIM MSKUII YEPHOTO XJieba, a
CBEPXY BTBHIKAIH KAHIIENSPCKUE KHOIKH, KOTOPBIE UTPAIA POJIb Ooiika. 3aTeM 3TH MUHU3APSIAUKH,
IITYK ABaJIaTh, KJIAJIHA HA PEJIbChl TPaMBAalHbIE HA PACCTOSAHUM 1-2 meTpa npyr oT apyra. Ocraib-
Hoe ObLTO J1esioM TpamBasi. TpamBaii men mumo «Konmses», Mbl cTosuiu Bosne «Konmuzes» U xkaanm,
Korja HayHET OabaxaTh K HalleMy YAOBOJbCTBHIO. IIpoxoxkue miapaxaiuch, BOJUTENb TpamBas
rpo3usics kyinakoMm. Ero oTenekanu He neOequ, a MaTbYUIIKN XyIUTaHbL. 3a 3TO U Jpyrue 3a0aBbl
MBI IIONa1any B MUIuLuio. [Ipo To, 94TO MpONCXOAMIIO B MEHTOBKE, PACCKAKY B KOHIIE PACCKA3UKA.

A ceifgac emie 00 0JJHOI IIIyMOBOW U B3pPBIBHOM 3a0aBe. DTO MOXKHO JI€NIaTh MPAKTUYECKHU B JIIO-
6om mecte. JJist 9TOM CHIIBHO LTYMOBOW OTIEpAIMK TPEeOOBAJICS KJIIOY OT HABECHOTO 3aMKa. Takoi
KJIFOY BCTaBJISI€TCS MOJBbIM IMJIMHAPOM B JIMYMHKY 3aMKa. BOT 3TOT MOJBIN MUAMHADP HaM U HYKEH.
Ero 3anonnsiem Ha nBe Tpetu cepoit ot cinyek. Cepy cockabauBaIl cO CIUYEK HOKUKOM WM Opu-
TOBKOH. 3aIOJIHHSIEM IIWJIMH]IP B3PBIBHBIM BelIecTBOM. J[anee moHago0MThCS TBO3/Ib ONPE/IEICHHO-
ro pazmepa. YTtoObl MO AMAMETPy COOTBETCTBOBAN TUAMETPY JbIPOYKH HHIMHApA. ['BO3Ib Ham0
BCTaBUTh B LUIHAp. Temepb MOHAIOOUTCS BEpPEBKA, OJUH KOHEI[ KOTOPOH MOMABSI3BIBACTCS IO
LNUISIIKY TBO3/s, a AYTOW KOHELl MPUBA3BIBAECTCA K KOJbIY KiItoda. OCTaéTcst TOJNIBKO CUIIBHO U JIOB-
KO LIapaxHyTb 3TUM YCTPOMCTBOM O CTeHKY. Hano mepraTh ero npaBoil pyKou 3a CepeiMHy BEpEB-
KM, a JIeBOW 3a Kkiro4. Hajmo Tak paccuuTarh, 4TOOBI YCTPOMCTBO yIApUIIOCh O TBEPAYIO MOBEPX-
HOCTB CTEHBI CTPOr0 NUIANKOMN rBo3/s. Cuiia B3phIBa 3aBUCUT OT pazMepa Kitoda. OT TOro CKOJIBKO
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TyJla MOXHO 3aIlUXaTh Cepbl OT cnuyek. TyT Toxe Hajo coOmonaTh TEXHUKY Oe3omacHocTH. Be-
pEBKa HE JIOJKHA ObITh OYEHb KOPOTKOM, HHAYE B3PbIB MPOUCXOIUT OYEHb OJM3KO OT T€0sl U TBOMX
pyk. Cepsl B KJTI04€ HE JODKHO OBITH Ooiiee 2/3 oT 00béMa mUIUHIpA KiIr04a. Mopy JIMia JydIie
OTBOpauMBaTh B OOK OT CTeHbI. bbIBany ciayyaun Korja maiaHaM, He OYeHb JIOBKUM, U MaJblbl PyK
OTPBIBAJIO. DTO MPOUCXOJWIO IIPU OYEHb KOPOTKOM BEPEBKE, MEPENOJHEHHOM CEpOil LMIMHIpE
KJIF0Ya ¥ HEOOYUEHHOCTH UCTIOJIHUTESL.

Bcé 9T0 g onuckIBalo He JUISI HHCTPYKTa)kKa COBPEMEHHBIX peOsIT, a TONBKO Ui TOTO, YTOOBI 1O~
Ka3aTh KaKUMH Mbl POCITH HEXOPOUIMMH MaJlbYuKaMu. Y Hac ObUIM CHUJIBHO CTpeMHbIE 3a0aBbl, Ipa-
HUYAIINE CO CTaThsIMU YTOJOBHOTO KOJEeKca. JDTO Tebe He HEeBHHHBIE UTPHI B Tenedone. «/Ipyrue
IOHOIIH, TIOIOT Jpyrue necHu». Beunas npobiiema nokosneHuil. Pasubie urpsl GopMupyroT U3 mnoj-
POCTKOB Pa3HBIX B3pOCIbIX MYK4MH. He IIIOXHX M XOpOILINX, a pa3HbIX. Y MEHs HET CTaTUCTHUKH,
HaBepHOE, ee HeT HU Y Koro. Ho u3 Moux OIM3KHUX JTOBOCHHBIX MallaHOB OYEHb MHOTHE IOMAlu B
TIOpsry. Ho MHOrme cramu 3aMedaTesIbHbIMM MHKEHEPAMM, I'€0JOTaMH, MO3TaMH, XYAOKHUKAMU,
y4€HbIMH, criopTcMeHaMu. C MOCIeyOUMMU MTOKOJEHUIMH HPOUCXoauio cenapupoBanue. Ho B
TIOPbMY 4Yallle IONaJal0T YCHEIIHbIE, KOHKPETHbIE MY)KMKHU (OJIMrapxu, OaHKHpbI, YNHOBHHKH,
BBICIIIE€ MEHTOBCKHE YUHBI, T'yOepHATOpPHI, Jake MUHUCTPHI). Eciu 3a neno, To 1 He Kalko.

B Hamie BpeMs MaJjoJeTKU MOMAJalM 3a XYJUTaHKY, 32 MEJIKYIO Kpaky, COBCEM 3a MEIKYI0. A
3TO OBLIO OYEHBb rOJOJHOE BpeMs. M ManoneTKu U3 TIOPbMBI BBIXOIWIA PEIUAUBUCTAMU HA BCIO
XKHU3Hb. A OMJIM HAC, MAJIbYMILIEK MEHTBI C HE MEHBIIIMM OCTEPBEHEHUEM 3a Majlble IPOBUHHOCTH. A
y HUX JIoMa pOCIH TOXke nananbl. OKa3bIBAE€TCs, 3TO HE UMEET 3HaueHue. MHe Toxke J0CTaBalloCh.

Hampwmep, Takoii ciydail. ¥ MeHsi ObUTa paKeTHHIIA HACTOSINAS, HO K HEW Jake HE OBbLIO CHT-
HaJIbHBIX 3apsAnoB. HanmpoTuB Haiero joma pacrnoiarajiach MEHTOBKa ( 66-oe OTaeleHHe MUJIH-
uun). Iloesno. S xBacrasica pebstam, MMOKas3biBas pakeTHUIY. MUMO IpPOXOJMJI MEHT IOTaHbIi,
yBHJIEI, 3a0pai MeHs ¢ pakeTHULEH. [IpuBenu MeHs B oTenenue (He nepsblil pa3). «[' e B3, rae
B3517». A 5 YECTHO HE IIOMHIO, TJI€ ¥ Ha 4TO €€ OOMEHsUI. A UM MPOTOKOJI HAJl0 COCTaBUTh. 1 MeH-
ThI PEINJIM MPOIYCTUTHh MEHS 4Yepe3 MPOLENYPY «HIUM NATHIA yroia». CTOSAT B KOMHATE YEThIPE
B3pPOCJIBIX MY)KHMKa M JIYTIST, MIPaB/Aa, TOJBKO PyKaMU U 0e3 TSHKENbIX MpeaMeToB. Thl JeTaenb oT
OJIHOTO K APYrOM a OHHU KpHu4art: «Mimu naTelid yrois!», KOTOPbI HANTH HENNb3s AaKe TEOPETHUECKH.
3akaHuMBaeTCs, KOrjja UM HaJ0€AaeT JynacuTh nanaHa. MHe, KOHEYHO, MOBE3JI0, YTO MEHTOBKA
Obula MpsAMO, KKa BeIiaemmb U3 noabesna. Ceiuac tam LlBelinapckoe nmoconbetBo. Moxer, mocos
CHJIUT B CBOEM KaOMHETE U HE 3HAET, YTO paHbIIIe 3/1€Ch Oblja MBITOYHAs KOMHaTa. BoT Takas Haia
KU3Hb, COCTOSAIIAs BCSA U3 HEOXKUIAHHOCTEM.

A Bort eme o meHTax. Korga s mepBblil pa3 KEHUJICS, TO XWJI B TyCTOHAceJIeHHOM oO1ieil kBap-
tupe Ha HoBoGacmanHo#l ynuue 110. KomHar OblI0 TpHHAALATh, B KX KOMHATe MO ceMmbe. B
OJIHOM M3 KOMHAT KWJI MEHT MJIaJiero ynHa. Kaxaplii 1eHb yTpOM €ro >KeHa rOTOBUJIa EMY C CO-
0011 moXkpaTh KOTIETY C orypuoM. Bee 3To mporcxoamio Ha obmieil kyxHe. MeHT 3ax0ul Ha KyX-
HIO TMIOJTHOTHI0 OOMYHIUPOBAHHBIM M C KOOYpoi Ha 60Ky. OTKpBIBaJI KOOYPY U KJIaJl Ty/1a KOTJIETY C
orypiom. KoOypa Obina 6e3 mymiku. ['ne on e€ npstan? He 3Haro. MoxeT, BceM MEHTaM OTJIOXKHUTh
MYIIKHA, TYOUHKH U MPUHATH OT CBOMX MHUPHBIX KE€H KOTJIETHI ¢ orypuaMu. Cieayer mocoBeToBaTh
MHUPHBIM O€JIOPYCCKUM KEHIIMHAM He IIBETOUKH JapUTh OMOHOBIIAM, a K&KJA0OMY IO KoTieTe?
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