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BBeaeHue

®yTyposorusi u3y4aeT BEpOSITHOCTb pealv3alluy pa3jIUdHbIX CliCHA-
pueB BO3MOXHOTIO U XKeJlaeMOro OyayIlero 4yejoBedyecTBa, onupasch Ha
UCTOPUYECKUE 3aKOHOMEPHOCTH, OOIIECTBEHHbIE TCHICHLMU U TEX-
HoJIorn4ecKue nocTuxkeHus. IlpenmMeToM nucciaeqoBaHus QyTypoJIOTUN
SIBJISIIOTCSI MOJIENIM OYAyIIEero, KOTOphble JOTMYHBIM 00pa3oM BHITEKAIOT
U3 pCaJIuii CErOIHSIIHETO THS.

3agada QyTypoOJIOTUHN — TII00aTbHOE IPOTHO3UPOBAHME, TO €CTh MPE-
CKazaHUE CyIbObl YejOBeYeCTBa Ha IIPOJOJIKUTEIbHOE BpeMs. MBI
XOTUM IIO3HAKOMWTH YMTATENSI C CYIIECTBYIOIIMMM METOZAMHU IIPO-
THO3UPOBAHMS U IIPEIJIOKUTH CAMOCTOSTEIbHO X UCIIOJIb30BaTh. Pa3-
yMeeTcsl, Y Hac eCTh CBO€ BUIeHMUE OyayIIero, 1 Mbl IIocTapaemMcs yoe-
IUTh Bac B €ro 000CHOBAaHHOCTM.

Llenb aTom KHUrM — co3gaTtb KapTy BO3MOXHOIo OyayLiero
1 NoByauTb Nofen K AencTBMAM, BeQyLWnM K peanmsaunm
NOMNOXUTENBHOIO CUueHapus.

Jns 3¢ PeKTUBHBIX pelIeHNI 00IeCcTBY HY:KHBI 000CHOBaHHBIE MOJIE-
Jm oymymero. JlaTte Takue Mmomenn — 3amada pyTypOIOTHUU.

OcHoBHasA quiieMMa Oyaymero — OyneT JI JOCTUTHYTO (U3nYecKoe
beccMmepTHe JI0OACH WM Npou3oiaeT riaodanbHas Karactpoda? Ilpu-
YyyHa 3TOI AUJIEMMBlI B TOM, UTO Te€XHMYECKUI TPOrpecc OTKPbIBAeT
HACTOJBKO OOJIbIINE BO3MOXHOCTHU, UTO OHU MOTYT MNPUBECTU KaK K
OUeHb XOPOILMM, TaK U K OUEHb TJIOXMM pe3ysibTaTtaM. bosiee Toro, BbI-
0op Mexay 3TUMU TTyTsAMU OyaeT caeinaH B XXI Beke.

IMon ¢pusmyeckum GeccMepTHEM Mbl IIOHMMaeM HEOTrpaHMYECHHOE CYy-
LIECTBOBaHUE U pealn3aliiio MHTePECOB JUYHOCTH, a Mo NI00albHOM
KaTacTpodoii — coObITHE, TIPUBOASIIEE K THOSIN BCEro YeJIOBEUEeCTBA.

InaBHbIil Bonpoc (pyTyposiorum — OyJeT U CO3[AaH MPEBOCXOASIIINNA
YeJIOBeKa M CIIOCOOHEBIN K CaMOCOBEPIICHCTBOBAHNIO UCKYCCTBEHHBIMN
nHTeekT (M), u ecim ma, To Korma? DTOT BOIIPOC SIBJISICTCS OCHOB-
HBIM, IIOCKOJIbKY OTBET Ha HEro OKaXXeT OIIpelelIsTiollee BIWSHUE Ha
BEPOSITHOCTD ITI00AJIbHBIX PUCKOB 1 Ha IIEPCIIEKTUBEI OSCCMEPTHSI de-
JIOBEYECTBA.

Ecau MU He OyneT co3gaH, TO, BOSMOXHO, 3TO OyAeT CBUIETEAbCTBO-
BaTh 00 OrpaHMYEHHOCTHU TEXHOJIOTMYECKOTO Nporpecca B Oimxaii-
LIE MCTOPUYECKON MepCcrneKTUBE, UM O CYlIIeCTBOBAHUU HEIO3Ha-
BaeMBIX MPOILIECCOB B MO3Ty UejloBeKa, KakK yTBepxaaeT P. [leHpoys,
WJIA O HEKMX NPUHIMUITUAJIBHBIX PUIOCOPCKUX U METOHOJIOTHYE-
CKUX TPYIHOCTSIX IIPU CO3TaHUM MCKYCCTBEHHOTO pa3yMma. JIrobas u3
3TUX BO3MOXHOCTE! HOJI’)KHA BBISIBUTHCS B MpoOliecce MOMBITOK CO3-
nanug UN.



Borpoc o Bo3amoxHoctu co3manusts MM — 3To Bompoc o IIpenenaax Tex-
HOJIOTMYECKOI'O0 Pa3BUTHUS W €T0 BIMSIHMSA Ha 0o0IIecTBO. MBI OTBeUa-
€M Ha HEro, OCHOBBIBASICh Ha MOCJIETHUX TOCTHKCHUSIX HEMPOHAYKH,
Teopun MHGOPMALIUN U TCOPUM aAropUTMOB. PDYTYpoJIOTHS IOJIKHA
onucaTh BO3MOXHEIe IocaenacTBus co3ganus MW misa demoBedeckoit
UBUJIN3AIIH.

Jpyrue Bompockhl, cTosmue mepen GyTypooTrheil, KacaloTcs HauIyd-
IIMX ITO3UTUBHBIX CIICHAPUEB OYIYIIETO U CIIOCOOO0B MX HOCTVKCHUSI.
JIJ151 5TOro HEOOXOAUMO Pa300pPaThCs B CIACAYIOIIEM:

*  YTO TaKoe LIEHHOCTH, KaKOBBI CLIOCOOBI UX MOAEIMPOBAHUS U BO-
TUIOIIEHUS;

*  YTO MBI JOJKHBI A€JaTh IJIs1 HACTYIUIEHUSI HAWIY4lIeTo OyAyIlero;

*  KaKOBa JaJbHeIasi 3BOJIIOINS YeI0BEKa;

*  KaK JOCTWYb PagvKaJbHOTO MPOIJIeHUS KU3HU, OeCCMepPTUS?

BeccmepTtne — 310 abcontoTHasa peanusaumsa ngen o 6e3oro-
BOPOYHOM LIEHHOCTU YENTOBEYECKON KUHWN.

B cBs3u ¢ 3TUM BO3HHKAaeT BONPOC OO OITHUMAIbHOM YCTPOMCTBE
coumyMa: Kakoe OOIIeCTBO HAWIYYIINM 00pa3oM obecreuut duszmde-
ckoe beccmepTue?

Crenyioniye BaxXHbIE BOIIPOCHI, KOTOPBIE CTOST Hepen GpyTypOJIOoTHE,
KacaloTcsl II00AILHBIX PUCKOB, YTPOXAIOIINX YEJI0BECUECTBY:

® KakK pacnpcacjiC€Hbl BO BDpEMCHU BEPOATHOCTHU r1o0aJbHBIX PUCKOB,
® 4YTO MOXHO CAcJaTh AJIAd MpEaOTBpalllCHUA 100abHBIX pI/ICKOB?

Hanee ¢GyTyposioTHusi JOJKHA OYEPTUTh TPaHMIIBI COOCTBEHHOTO 3Ha-
HUS:

* KaKO# CIT0cCO0 MpOTHO3MPOBAHUSI OyOyIIEero sIBISCTCS Hambolee
3¢ eKTUBHBIM, 1 KaK BIMIIOT CaMHU IIpeacKa3aHus Ha Oymylee;

*  BO3MOXHO JI1 BOOOIIIE TOCTAaTOYHO TOYHOE MPOTHO3UPOBaHUE OYy-
IYIIEeTO, U Tae IMPOXOAUT TpaHUIIA MEXIY TOYHBIMU M HETOUHBIMU
MpencKa3aHUsIMMU;

* KakKoBa CTCIIEHb 3aKOHOMEPHOCTHU B UCTOPHUYECKOM ITPOLIECCE,

*  KakoB JAEUCTBUTEJbHBIN MPOLECC MPUHATUS PEIICHUI, BIUSIOIINX
Ha cynb0bI yejioBeyecTBa?

B 3T0#1 KHUTE MBI XOTUM €CJIU HE 1aTh IMOJIHbIE OTBEThI HA 3TU BOIIPOCHI,
TO XOT$1 ObI 0003HAUYUTH nmoapasyMeBacMbIC UMU aJIbTCPHATUBLI.

Momumo co3pgaHus  mopenen Gygyuwero, dyTyponorus
OOSKHa MoAroToBUTb 4YenoBeka K HOBbIM BO3MOXHOCTSM,
NOBbLICUTb €ro aganTUBHOCTb B rpsagyLwemM, NoMoYb MOHSATh,
Kakne pelleHUs HYXXHO MPUHATb YyXe cenyac npu Bbibope
npocdeccumn, NosTly4eHNN HOBLIX 3HAHUI, a TakXKe B PUHAHCOBOM
N JINYHOCTHOM MNNaHe.




[IpencraBieHust o OyayiieM B CO3HAHWUU JIIOIETH:

1) Bce OymeT mprUMEpPHO TakK Xe, Kak ceiiyac, ¢ HeOOIbIINM ITOCTEIEeH-
HBIM YIIyYIICHUEM;

2) B OJmzKaiiiie HECKOJIBLKO JIECITKOB JIET TPOU30MIYT paguKaabHbIE
MO3UTUBHBIE TIEPEMEHBI;

3) B OukaiiieM 00603pruMOM OyayIleM CUTYyals Pe3KO YXYIIIUTCS.

ITepBas Mmomenb Oyaymero 1o yMoJa4aHUIo JIEKUT B OCHOBE OOJIbIITMH-
CTBa KakK 0ecCO3HaTEeIbHBIX OXMOAHWN JTI0meii, TaK U O(GUIINATbHBIX
MIPOTHO30B BjacTeil. OHa OCHOBBIBAETCS HA MPOCTOM SMITMPUUIECKOM
HaOJIIONEHUH «3aBTPa OOBIYHO ITOXOXKE Ha CEeTONHSI» U Ha CTpaxe JIoaei
nepen OynylmmMMHy IiepeMeHaMu.

HeTtpynHo yBUaeTh OTPaHMYEHHOCTh TAKOTO Ccrocoba IpeackKa3aHwus,
MOCKOJIbKY HE MeHee UCTUHHO clieflylollee BhicKa3biBaHUe: «Yepes cTo
JIET CUTyalus1 OyeT paIuKalbHO OTJIMYAThCS OT HblHelHel». M cpasy
BO3HUKAET BOIMPOC: INe€ MPOXOAUT IPaHULIA MEXITY 00JaCTIMU UCTUH-
HOCTU 000uX Bhicka3biBaHU? [TockoM MakcMMaabHO TOYHOI'O OTBETA
Ha 3TOT BONPOC MBI U 3aiiMeMCsl.

WNnes o ToMm, 4To BCce OydeT IMMPpUMEPHO TaK Ke, Kak ceiryac, paboTaer
TOJIBKO HAa OTPaHMYEHHOM ITPOMEXYTKE BpEMEHU.

Bropas 1 TpeThs MOAEIH OYAyIIEro 00bLIYHO UTHOPUPYIOTCS KaK OT-
IeJIbHBIMU JTIOIbMU, TaK U OOIIIECTBEHHBIM CO3HaHUeM. JI1onsiM BooOI1Ie
CBOMCTBEHHO YITyCKaThb HOBbIE BO3MOXHOCTH W HE 3aMeyaTh PUCKOB.
IlpryrH 3TOMY MHOTrO, OAHAa U3 HUX B TOM, UTO YTBEPXAECHUE O CXOMI-
CTBE «CErogHsi» WU «3aBTpa» MOJyYaeT MOAKPEMJICHUE KaXAbli EHb,
a YyTBEPXAEHME O BHE3AMHBIX NIEpEMEHAX — pa3 B IECATb JeT. MHorue
KOTHUTWMBHBIE MCKAaXEHUS — CKJIOHHOCTU COBEpPIIATb T€ MM WHbIC
JIOTUYECKUE OIIMOKM B PACCYXIACHUSIX — IPUBOAAT K 3HAYUTEIbHO-
MY UCKaxXeHMI0 obpa3a Oynyiiero. CBepxXyBepeHHOCTh B COOCTBEHHOM
NpaBoOTE MPUBOAMUT K CYXEHUIO IIOJSI paccCMaTprBaeMbIX BapuUaHTOB
BO3MOXHBIX COOBITUI. A SMOILIMOHAJILHBIN HACTPOU 3a4aCTYIO SIBIISIET-
CSl IPUYMHOM HEpALlMOHAIbHBIX B3IJISII0B.

HanpumMmep, 100y UTHOPUPYIOT MBICAA O COOCTBEHHOU CMEpPTH, He-
CMOTpsI Ha TO, YTO 3TO caMasl Oobllas KatacTpoda, KoTopast MOXET
MIPOU30MTU B KM3HU YeJIOBEKA, IIPU 3TOM MHOTHE C TOTOBHOCTBIO BEPST
B (hanpImmBBIC TIpencKa3aHus o Katactpode B 2012 romy.

OCo0EHHOCTBIO TEKYIIIETO UCTOPUIYECKOIO MOMEHTA SIBJISICTCS TO, UTO
B XXI Beke Hac oXMIOAIOT caMble OOJIbIIIME TEPEeMEHbI 32 CaMblil KO-
POTKMI MPOMEXYTOK BpEMEHU B CpaBHEHUM C IIpoLUIbIM. PocT yncia
JIOOAJIbHBIX PUCKOB B OyIyllleM yBEJIMYMBAeT 3HaYeHUE PyTypoJIoruu
U TpeOyeT ee MpeBpalleHns B IlaHnpoBaHue. Ecim panbine 6e3 pyTy-
POJIOTMM MOXKHO OBLIO OOOMTUCH, TO TeIIEPbh OHA CTAHOBUTCS XXU3HEH-
HO HEOOXOAUMOIA.

B xaxmoit Hayke eCcTh CBOM npeacKa3aTeabHbIN 0J10K, 1 UMEHHO OH SIB-
JISIETCS CaMbIM BOJIHYIOLLIUM.



DKOHOMMYEeCKas HayKa BO MHOI'OM OPpMCHTHPOBAaHAa Ha IIPpEACKa3aHHUC
TEX NJIN MHBIX (l)I/IHaHCOBBIX oKa3aTeJen.

Coumosorus UCCaeayeT, B KAKOM COCTOSTHUM OyIeT HaXOIUThCS 00IIe-
CTBO. DKOJIOTHS U3y4YaeT MOCICICTBUS Pa3HBIX YEJIOBEUCCKUX ACSITEIIb-
HOCTe! IJIsT KiIMMaTa U Cpelbl. ACTpOHOMMUS IIpeACcKa3bIBaeT ABIKCHUE
IUIaHeT Y MpOIllecChl BHYTPU 3Be3d. MenuiiHa gaeT IIPOrHO3 COCTOSI-
HUS MallMeHTa, a METeOPOJIOTUS — MPOTHO3 ITOTOAbl Ha OJMKaiiiie
nHu. IlonuTrKa SBIsSeTCsT KOHKYpPEeHINEH IIpeACcTaBIeHU O OyayIeM
M O CII0C00axX ero JOCTUKEeHUS.

Lenp pyTyposorun — o0beAMHUTH 3TU MpeAcKa3aTeabHble OJTOKU sl
IpeaBUICHUS CyOIbObl BOZHUKIIIETO Ha 3eMJIe pa3yMa.

Eme pa3 xoTuM og4epKHYTh, UTO 3a7ada 3TOH KHUTA — MOOYIUThb YK -
TaTesIsl K IeCTBUSIM, HallpaBJICHHBIM Ha pealn3aliiio MOJOXUTEIbHO-
ro cueHapus Oyayliero.

MBI yBEpEHbI, YTO CPEICTBOM [UJISI 3TOTO SIBJASETCS MOHUMAHUE Mep-
CIIEKTHUB LIMBUJIM3ALMU U KaXKIOIO YeJIOBEKA B OTIEAbHOCTU, HOBBIX
BO3MOXHOCTEM U PUCKOB.

Mbl HazeeMcsl, YTO YacTh YMTaTeNell MPUACT K OCO3HAHUIO HEOOXO-
JTUMOCTHM MPAKTUYECKUX IIIarOB MO MPOIJICHUIO XU3HH YeIoBeKa U MO
MpeaoTBpallleHU IO TII00aIbHBIX KaTacTpod.

Mu1 ITOKaXX€M, 4TO TaKMUE€ MNPAKTHUYCCKHUE IIarm pcajJbHbl YXE€ ceﬁqac,
N NPpCAJTOXKNUM Pa3JINYHbIC BOSMOXHLIC JEeUCTBUA.
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dytyponorua
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Hay4Hble OCHOBbI
dyTyponornu

IIpu nmoctpoeHnu Momesei Oymyiiero ¢GpyTypoJoTHsi UCIHOJIb3YyeT UC-
KJIIOYUTEJbHO Hay4YHbI MeTod. OIHa U3 OCHOBHBIX YacTeii HAy4YHOTO
METOJla COCTOUT B HAOIIOAEHUN, CO3IaHUY TUITOTE3bI, €€ TECTUPOBAHUN
¥ BO3MOXXHOM M3MEHEHUM 3TOM TMITOTe3bl HA OCHOBAHUHM MOJIYYEHHBIX
IaHHBIX. B QyTyposoruu 3TOT UK MPOUCXOAUT KpaliHe MeIJIeHHO,
IMOCKOJIBKY JOJITOCPOYHBIE MpencKa3aHus TPeOyIT HECKOJbKUX JIeT
IUJISI TECTUPOBAHUSI.

OTcpouka pe3yabTaTa dKCIepUMeHTa B pyTypoJioruu (To €CTh AaThl
WCIIOJTHEHU S MPOTHO3a) MpuBeja K TOMY, 4TO (yTypoJiornyeckue
MOJIEJIU TaK>XKe OOHOBISIMCh MEAJIEHHO. A HEOIPeAeJeHHOCTh IPOo-
THO30B IMO3BOJISIJIa CYMTATh OAMH U TOT K€ MPOTrHO3 COBIBLIMMCS UJIU
HecObIBIIMMCS. KpoMe Toro, ¢pyTypoJiorusi Obljia 1 OoCTaeTcsl Kpai-
HE TIOJTUTU3UPOBAHHOU. B pe3ynbrare ciioBa «<Hay4YHBI» U «<HEHAYY-
HbI» CTadu SApJIBIKaAMU, UCITOJIb3YEMbIMU B OOPbOE C ONMIIOHEHTAMMU.
Bce 5To mpuBeao K TOMY, YTO B OOIIIECTBE B 1IEJIOM CJIOXMJIOCH HE-
CEpbE3HOE OTHOIIEHWE K TTPOTHO3UPOBAHUIO OYAYIIIETO.

JI1o0bIe yTyposornyeckue npeacka3aHus, eCTeCTBEHHO, MOXHO IIpO-
BEPUTD, ITOCKOJIBKY C T€UEHHEM BPEeMEHU COOBITHS JIUOO0 MOATBEpXKIa-
0T uX, Ju0O IpoTuBopedar uM. OJHAKO 4acTO B (DYTYpOJIOTUU HYX-
HO 3HaTh O pe3yJibTaTaxX 3KCIIEpUMEHTa 10 TOro, Kak OH 3aKOHYUTCS,
VI DKCIEPUMEHT BOOOIIEe MOXET ObITh HexXellaTeJleH. Harmpumep, Mbl
XOTUM 3HaTh O IIOCIEACTBUSIX aTOMHOTO KOH(MDJIMKTa, HE MPOU3BOIS
9KCIEePUMEHTA I10 CO3MAHUIO SIIePHOM 3UMBI, XOTSI TEXHUUECKU TaKOM
9KCIEPUMEHT BO3MOXKEH.

Ha 6Gonee BbiCOKOM ypoBHe 0600LieHMs HaxogaTca He OT-
AenbHble MPOrHO3bl, a8 «PyTYpPONorMyeckne 3akoHbl».

W cnonHeHre OMHOTO MPOrHO3a MOXKET ObITh PE3YJIBTaTOM CJIy4aiftHOIO CO-
BIIaJICHUSI, BCIENCTBUE YEro He MMETh HaydyHOUl lieHHOCTU. OQHaKOo ecliv
HEKUI 3aKOH J1aeT MHOTO COBIBAIOIIMXCS IIPOTHO30B, U MEXaHU3M ITOPOXK-
JIEHUST 3TUX 3aKOHOB XOPOIIIO U3BECTEH, TO 3TOT 3aKOH YK€ MMeET 00JIb-
1IIyI0 HAyYHYIO 1IEHHOCTb.

IIpumep Takux 3aKOHOB — 00O0OIIEHHBIN 3aKOH Mypa, KOTOphIit
TOBOPUT 00 BKCIIOHCHIIMAJIBHOM POCTE€ KJIIOYEBHIX TEXHOJIOTHA,
B IIEPBYIO OYepeab BEIUMCIANTEIBHBIX CUCTEM 1 OMOTEXHOJIOI U C Tie-
puomoM yaBoeHHs B 1—2 roma.

dyryponoruss He gBAsSETCS HEWTpalbHO Haykoii. [lpencraBneHust
o Oyay1ieM BIIMSIOT Ha OymylIiee.

Bepa niogen B onpegeneHHoe byayulee cosgaeTr obpaTHyto
CBSI3b — YBEMYMBAIOLLYIO UMM YMEHbLUAKLY BEPOATHOCTb
OMNpeaerneHHbIX CLeHapueB.



MBI MOXeM IIpencKas3aTh Oyayinee (pyTypoJIOrnyd — OHa JOJIKHA Ipe-
BpPaTUTHCS B IJIAHMPOBAHME, IIOCKOJIBKY €CJIA 3TOr0 He IIPOU30MIET, TO
XK13Hb B HEYIIPABJISIEMOM MHUPE B YCIOBHUSIX CYIIECTBOBAHUS INIOOATb-
HEIX PMCKOB HEIIPEMEHHO IIPUBEAET K KatacTpode n HUKaKoil pyTypo-
Joruu BooOl1ie He 0yaeT. B To ke BpeMst BuHaK nipeackasail, 4To mocje
M300pETeHNSI CBEPXUEIIOBEYECKOro NCKycCTBeHHOro nHreuiekra (M)
HWCTOPUS CTaHET COBEPIIEHHO HEIpeICcKa3yeMoi, HO TaKOi oHa OymeT
JIJIsl caMUX Jiroaeit, Ho He 1Jis aToro M.

BepHop Bunax

Hayunas ocHoBa ¢GyTypoJoTuud — MPOTHOCTUYECKME OJIOKM U MpPOBe-

(pon. 1944) —
PEHHBIE METONbI TPOTrHO3MPOBAHUA, CO3MaHHbLIE OPYTMMU HayKaMU. aMepUKaHCKwiA MaTemaTu
Kpome Toro, kaxmoe ciaeayiouiee (GyTypoaorunyeckoe McCiaeaoBaHUE W nncaTenb-anTacT,
OIIUPAETCS HA OIBIT MPEABIAYIIMX UCCIEIOBAHUMN, 3aUMCTBYS OIIpene- aBTop pomaHoB «Mup

JIEHHBIE TEMBI U TIPUEMBI WJIHA CIIOPSI C HUMH. Tpiwma, <MypHas Boitka,

«3atepsiHHbIE B peansHoM
. BpeMeHI», COOpHMKa
CDyTyponorvno MOXHO Ha3BaTb HAyKOU O NyTAX pa3BUTUA LN- «MCTUHHBIE UMEHa
BUIIN3aLUnN. ¥ [Ipyrie onacHoCTUy.

MBI cumTaeMm, 4TO Oydyllee HAMHOIO HHTEpeCHee, 4YeM IIPOIILIOoe.
IIpomtoro He cylIecTBYeT, a B Oyaylllee MBI €CTECTBEHHBIM 00pa3oM
MIOIIaZIEe M.

To4yHO TakK ke, KaK UCTOPHSI He OTAeIMMa OT MOPaJbHOI OLIEHKU MPO-
IIJIBIX COOBITHI, TaK M (PYTYypOJIOTHSI HEOTAEIMMA OT MOIBITOK MpeI-
JIOXKUTh pelIeHUs, KOTOPbIe MOTYT MOBJIUATH Ha (popMHUpOBaHUe OyIy-
1IEeTo.

dyTyponoruss — MoJjiogasi HayKa, TOYHBIE KOJMYECCTBEHHBIE METOIbI
I10Ka UT'PAaIOT B Heil He 0OUYeHb OOIBIIYIO POJIb U 3¢ OEeKTUBHBI TOJIBKO HA
OJIM3KMX TOPU30HTAX IPOTHO3A.

Jnst 6o7ee TOYHOTO COOTBETCTBUS IMTPOTHO3aM He TOJIBKO (PyTYypOJIOTHUS,
HO ¥ cama IMBUJIM3AlMs JOKHA U3MEHMTBHCS, CIAeIaB CBOe Oymyllee
OoJiee ynmpaBiasieMbIM.

Ecnn y Hac He BygeT kapTbl Bygyuiero, ecnn Mol He byaem
passBuBaTb PyTypONornio, To yrposbl CyLLEeCTBOBAHUIO LIMBU-
nu3aumm 3aMeTHO BO3pacTyT.

OInH 13 BaXXKHEHUIINX Pe3YAbTaTOB (OYTYPOJOTUUN — 3TO SMIUPUIECKOE
BBISIBJICHUE TPAHULIBI PEICKa3yeMOCT! Oyayiero. IMeHHO o Hell ro-
BOPSIT HAM HECOBIBIIMECS IIPOTHO3HI.

Ecnn B3sTb MaccuMB HecCObIBLUMXCHA MPOrHO30B, TO BUOHO, Ha
KaKkoM CpoKe B CpedHeM OHM AaltT cbon. DTOT cpok nopsigka
10 nert.

IIporHo3sl coBpeMeHHOM pyTypoJiorur paccunutanHbl Ha 20—50—100 neT.
Tak 4TO yCKOpeHMe pPa3BUTHUS TTO3BOJIUT IIPOBEPUTH Pe3yIETaTUBHOCTh
GyTYypOJIOrn4ecKOoro IMporHo3MpoBaHMs yKe IIpU HaIllei XU3HU.

®dyTyposiorust 6epeT METOIbI MpeacKa3aHus U3 TeX HayK, KOTOPhIE yKe
YCIIEIIHO OCBOMJIN UX B CBOUX 00JIACTSIX, M IPUMEHSIET IS IpeacKasa-
HUsI OyIyIIIero YeJIoBeYeCTBa.
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FepmaH KaH

(1922-1983) —
aMepuKaHCKIA coLmonor

1 cyTyponor, NpeLcTaBuTeNb
TEYEHWSH K TEXHONMOTMYECKOTO
ONTMM3May B Py TYpPONOruu.

KOrHUTuBHbIE
NCKaXXeHus

BonpmHCTBO TpeAcka3zaHuil, KOTOpble JaBajluch Ha CpOK OoJjee
10 met, olMOOYHBI, UM COBHANAIOT CKOPEE CAYYaliHO U C HATSKKaMU.
HexoTtopsie paccMaTpuBaoT 3TO Kak «(uacko GyTypoJIoTun» — B Aeii-
CTBUTEJBHOCTU 3TO €€ CMOCO0 YCTAaHOBJIEHUSI IPaHUIl MO3HABAEMOTO
OyayIIero U TECTUPOBAHMSI CBOUX MOJIEIICHA.

3HaMeHUTbIE€ OIIMOOYHbIE npeacKkasaHmsa:

* 1pencrtaBieHue 60-X romoB O TOM, UYTO IJIaBHBEIM (baKTOpOM B
2000 romy OymeT ocBOeHHME KOCMOCa, a HE pa3sBUTHE MHKPOSJICK-
TPOHUKH;

*  HECIOCOOHOCTb OOJILIIMHCTBA aBTOPOB MPEIBUACTh BO3SHUKHOBE-
Hue MUHTepHeTa.

VY oparbeB Crpyraukux B moBectu «XKyk B mypaBeitHuke» (1979)
bomwsmoit BecennmanetHerit MadopmaTopnii (mpoodbpa3 MHTepHeTa)
NIIeT Hy:KHYI0 nHpopMmannio 2 yaca B XXII Beke; HayuyHas ¢aHTa-
CTHKA XOTS U He MbITaeTCs MPeaBUACTh Oyayllee opUIUaIbLHO, HO
OTpaxKaeT OXUAAaHUsI aBTOPOB I10 ITOBOAY Hanboiee BEpOSTHOIO Oy-
IYIIEro, 0COOGEHHO, KOLIa pedb UAET O CyYailHbIX ACTAJIX, KOTOPhIE
HE SIBJISIIOTCS. OCHOBHBIMU JIBVIKYIIMMU CUJIAMU CIOXKETa.

CymecTBYIOT ABA KJIacCa NPOILIbIX OMIHOOYHBIX NPEACKA3AHMIMA:

* cayyaiiHble Mpeacka3aHus, KOTOpble MMOTOM ObLIU BBIICPHYThI U3
KOHTEKCTAa U ILKPOKO PACTUPAXKUPOBAHBI KaK IMIPUMEP OLIMOOUYHBIX
npeacKa3aHui;

* cucTeMaTudeckKue OIIMOKM, KOTOphbie Aejalir OOJBIIMHCTBO 3KC-
IIEPTOB B OIIPEACICHHYIO 3MOXY.

Korma Mbel BHAUM OIIMOOYHOE MpeacKa3aHue, HaM HYXKHO ITOHSITh, Ka-
KMMU TIPpUYMHAMU OHO OBLJIO BBI3BAHO — OOBEKTUBHBIMU (HEAOCTAT-
KOM 3HaHMI Ha MOMEHT IIpeACcKa3aHus) WIN CyObeKTUBHBIMU (HECITO-
COOHOCTBIO MPOTHO3UPYIOILIETo IMPaBUJIBLHO 00padoTaTh AOCTYMHBIE
€My CBEICHUS).

Hanpumep, xorma I'epman KaH nmporHo3mupoBai TOPXKECTBO TEPMO-
saepHoit aHepreTuku B 2000 roay, oH onupaics Ha 3aKJIOUYEHUS
(GU3UKOB O TEXHOJIOTUYECKOUN peasu3yeMOCTH 3TUX MPOEKTOB, KO-
TOpbIE CaM MPOBEPUTH HE MOT.

OanH 13 HOBLIX MOAXOAOB K byTyponormm — 3To uccnego-
BaHWe KOTHUTMBHbIX WUCKa)XeHUMN, KOTOopble MOryT NpuMBOAUTL
K OLWMOOYHBIM BbIBOAAM.



bazoBast pabota B 3TOiI1 obnactu — kHura Kanemana u TBepcku «IIpu-
HSTHE PeIlIeHMI B YCAOBUSX HEOIPENeIeHHOCTH: MpaBuia U Ipeayoex-
IEeHWsS» W omMparoliascs Ha Hee cTaThsl Onuesepa OakoBcku «Kornum-
TUBHbIC UCKAXEHUS B OLIEHKE NTOOATbHBIX PUCKOB». BOJBIIMHCTBO TaKKUX
OIIMOOK MPOHMKAET B OLEHKU 0ECCO3HATEe/bHO, YEIOBEK HE UyBCTBYET,
YTO OLIMOAETCS, U YBEPEH B CBOEH OOBEKTUBHOCTH.

OCHOBHbIE BWIbl KOTHUTUBHbIX UCKAXEHWN,
BMNAOLWMX HA TMPOrHO3bl BYAYLLENO

1. IIpuBsI3aHHOCTH K OIPeAeIeHHONM N1€0J0TUH MU KAPTUHE MHUPA.
DTa ommbka HauboJiee 4acTO MPOSIBIISIETCS, MOCKOIBbKY OOJBIIMHCTBO
MACOJOTUI HaIleJIeHO Ha COo3IaHue TOro MM mHoro Oymymiero. Kpo-
Me TOrO, JIOAU OOBEAUHSIOTCS B TPYNIBI Yepe3 MPUBEPXKEHHOCTb TEM
WJIM MHBIM ujeonorusiM. M1 Hao0opoT, eciiu JIIoAu NpruHaajiexXaT HeKoi
rpynmne (HaIlpuMmep, Hapooy WM CeMbe), TO 3TO ITOOYXKIaeT NX pasle-
JIITh paCIpOCTPaHEHHYIO B HEl UAEOIOTHIO.

HaBepHHKa KaXIbIi CTAJIKUBAJICS C TAKUM BUJIOM MPEIB3SITOCTH,
Koraga 4€J10OB€K BCPUT B KaKOI‘/JI—HI/I6YI[b «-U3M», U OTBEPracT Kak
JIOKHBIC BCEC (1)aKTI)I, KOTOpPbIC EMY IIPOTHUBOpPECYAT.

Yenosek 3apaHEC 3HACT, YTO OH XOUYECT J0Ka3aTh.

ABTOPbI 3TON KHUMM CO3HAIOT, YTO B (pyTypOnorum Bcerga ecTb
HEeMHOro OT nponaraHApbl, U Halla NPUBEPXEHHOCTb MO3UTUB-
HOMY CLEHapuio BMMSIET Ha co3aBaeMylo HaMu mogenb Gy-
Ayuiero.

2. 3aBUCMMOCTh OT HEOCO3HABAEMBIX 3MOINMOHAJIbHBIX PEaAKIIUIi.
Hanpumep, Mbl CKIIOHHBI GOJIbIIIE BEPUTh CJIOBAM YeJIOBEKa, KOTOPBIi
HaM HpaBUTCs. JIpyroit MOMEHT 37ieCh CBSI3aH C T€M, YTO JIIOAU MPaKTH-
YeCKM HUKOTIA HEe UCTIOJIb3YIOT MOJHbIC (POPMBI JIOTUYECKHUX PACCYKIE-
HUIi TIPY pa3MBIIILJICHUSX, a B COBPEMEHHOI IITIKOJIE IOTMKa U PUTOPUKA
HE MPeToaaTCs.

OOBIYHBIN YeJIOBEK, KOTOPHII HEe YUTaa yUeOHUKA JJOTUKU, B 00JIb-
1Ieil cTeneH! JIMIIEeH CIIOCOOHOCTH OTINYaTh UCTUHHOE OT JIOKHO-
ro. ITono6HO TOMY, KaK 4eJI0OBEK, HE U3yYaBIIM MaTeMaTUYECKOIO
aHaaMu3a, HEe MOXET BbIYUCIISITh UHTErpaibl.

3. CsepxyBepeHHOCTh. Jlonu IIpUOAIOT CBOEMY MHEHHUIO Topasmo
OoJiblllee 3HAYEHUE, YEM OHO TOTO 3acayXuBaeT. JItoau CKJIOHHBI Mpe-
YBEJMUYMBATh CBOU MHTE/JIEKTyalbHbIE CTIOCOOHOCTU U HENOOLEHUBATh
OMMOHEHTOB, UYTO SIBJISIETCS OTPaX€HUeM ITOICO3HATEbHOTO CTPEM-
JIeHUs K 0oJiee BBICOKOMY COLMaJibHOMY cTatycy. CBepXyBepeHHOCTb
OPUBOIUT K TOMY, YTO JIIOAU MePEOLIEHMBAIOT CBOIO CITIOCOOHOCTD Ipe/ -
BUAETH Oymylilee.

f/

OaHnanb KaHemaH
(poa. 1934) — BcemmpHO

M3BECTHbIN NCUXOIOT, laypear

Hobenesckoit npemuu no
3KoHoMuKe (2002).

N uh

Amoc TBepcku
(1937-1996) —

NUOHEP KOTHUTUBHOM Hayky;
Knto4esas urypa B OT-
KPBITIW CUCTEMATUYECKUX
YeroBeYECKMX KOTHUTUBHBIX
OTKNOHEHMUIA B OLiEHKe prcka
W NOTEHLMAMNBLHOM BbIrOAb!.
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4. Oyrtypododust (6030 Oyaymiero). OyTypodoOus SIBISICTCSI ecTe-
CTBEHHOM 3allIMTHON peakKlueil JI00bIX CUCTEM OT HOBOBBEASHUM, MO-
CKOJIbKY OOJIBIIMHCTBO HOBOBBEACHUM O3HauaeT MX ruOenb. JlaHHBIC
COLIMOJIOTUUYECKHMX OIIPOCOB IOKA3bIBAIOT PE3KOE HETPUSITUE JTHOObIX
paguKaJbHBIX KAPTUH OyAyIIEro.

Haxe 0opbnba 3a MpaBo XEHIIMH HOCUTb OpIOKU IpOoAoJIKajlach
30 neT, mpuuyeM compoBoxXaanach GU3NIUECKUM HACUIUEM.

DdytypodobusT BO3HMKIA KaK pe3ylbTaT 3BOJIOIMOHHOIO OTOOpa
IOJITOXUBYIIUX cucTeM. OMHAKO OHA MPUBOOUT HE TOJBKO K 3aIlluUTe
TPaIUIIMOHHOIO YKJIada XXKMU3HHU, YTO €IIe MOXET UMETh KaKOil-TO pa-
LUOHAJBHBIA CMBICI, HO U K HECIIOCOOHOCTH IIPEABUAECTh U3MEHEHUS
W ITOATOTOBUTHLCI K HUM. PyTypodoOuss ypaBHOBEIINBAETCS ITOTPeO-
HOCTBIO B IIepeMeHax, KOTopasi, BOpOUYeM, HOCHUT TOXE MMITYJIbCHBIN 1
UppalMOHAaJIbHBIN XapakKTep, U B IePBYIO0 ouepenb CBsi3aHa ¢ 60pbboit
3a BJIaCTh U pacIIpOCTpPaHEHNEM Ha HOBBIE TEPPUTOPUMN.

5. OyTypoIOK — pPacCTEPAHHOCTD Nepen JUIOM nepemMen. Hampu-
Mep, MHOTHUM JIIOJISIM CTapIIEro IIOKOJISHMS TPYIHO OCBOUTh MHTepHET
WIA JaXe IOJIb30BaHME IUIaTeXKHBIMM TepMuHajiamMu. Ho mpuHsTHE
IIOOANBHBIX PELICHUH O Cynb0ax MUBMJIN3ALIMKY OOBITHO JICXKHUT B pyKax
MOJUTUKOB CTapIllIero BO3pacTa, KapTMHA MHpPa KOTOPBIX CIOXUJIACh
IIECSITKM JICT Ha3af.

6. Tloasipu3zanuss MHeHMid B mpoiecce cnopos. Jliobas nuckyccus
MPUBOAUT K TOMY, YTO YEJIOBEK BBIHYXIIEH OTKa3aThCsI OT HECKOJIbKUX
OTKPBITBIX €My BO3MOXHBIX TOHUMAaHUI 1 3aIIUIIATh TOJIHLKO OTHY TOY-
Ky 3peHusd. [Ipu 3TOM MHEHUE COENMHSETCS C CAMOOLIEHKOW U COLU-
aJTbHBIM CTATyCOM.

Cuuraercs, 4TO IIpU3HAHME IIOPAXECHUS B CIIOPE CHMXKAET COLIMATbHBIN
cratyc. B pesynbraTe Jroau npoaonKaloT IMoA0UpaTh 10Ka3aTeJbCTBA B
MOIAEPKKY CBOUX UALH, BMECTO TOTO, UYTOOKI IIEPECMOTPETh CBOIO TOY-
Ky 3peHus. Hac, Hao60poT, BOCXMIIIAIOT JTIOAY, KOTOPbIE MOTYT ITOMeE-
HATH CBOIO TOUKY 3PEHUIO O] BIMSHUEM yOSIUTEIbHbIX apI'yMEHTOB.

7. CKJIOHHOCTHb JI0Jeil MOAOMpaTh NOATBEPKIAIINE T0KA3a-
TEeJIbCTBA BMECTO TOr0, YTOOBI MONBITATHCA (haabcubuIUpoOBaATH
(onpoBepruyTh) BBIIBUHYTHIE UMM rHnoTe3bl. OCOOEHHO JIETKO 3TO
crajio ¢ pacupocTpaneHreM MIHTepHeTa, Korma 4eJI0BeK MOXeT YUTaTh
TOJIBKO T€ CalThl, KOTOpbIC ITOATBEPXKAAIOT 3apaHee BLIOPAHHYIO UM
TOYKY 3pEHUSI, TAKMM 00pa3oM, Bce OobliIe B Heil yKperuisisch. OmHa-
KO BO3MOXHOCTb OIIPOBEPTHYTH TUIIOTE3y — OAWH U3 OCHOBHBIX KpUTE-
pueB ee HayuHocTU. Panbcudukanus (TeCTUpOBaHME HA BO3MOXHOCTD
OTIPOBEPXKEHUS) TI03BOJISIET OBICTPO OOHAPYXUTh JIOXKHBIE TUIIOTE3bI
U IIEpEUTHU K 60JIee JOCTOBEPHBIM.

8. Ceneknus nmpor{Ho3oB npu nposepke. Jlroau CKJIOHHBI BEHIOMPATh
HauboJiee IpKue COLIBIIMECS MM HECOBIBIINECS TTPOTHO3BI U3 OOIIeH
MAacChI CAeJaHHbBIX paHee MpeacKa3aHUi, 9YTO 3aTPyIHIEeT UX OObEKTUB-
HYI0 OlLIcHKY. 1 Ha000pOT, HEKOTOPBIC TIOAU CTApaIOTCS JeIaTh Hanbo-
Jiee paguKaJbHbIe IPOTHO3bI, YTOOBI IIPUBJICYD K ce0e BHUMAaHUE.



9. OmmoKM, CBA3aAHHbIE C TE€M, YTO JIIOJI MOTYT MPOCJIEANTh HEKMIA
TPEH/I, HO He CIIOCOOHBI MPOCJIEeINTh PA0OTy BCeil MUPOBOIi cHCTe-
MbI. B HEKOTOpPOM CMBICTIE UM TIPOCTO HE XBaTaeT BBIYMCIUTEIBHBIX
pecypcoB, UTOOBI MPOAYMAaTh BCE BOBMOXKHbBIC MTOCIENCTBUS Mpeaiarae-
MOTO HOBIIIECTBA U €0 B3aMMOIEICTBUS C IPYTUMMU HOBIIECTBAMM.

OIuH 4YelnoBeK He MOXET CJIEAUTh 3a BCEM MHOrooOpa3ueM HaydHOM
JUTepaTyphl B Mupe. B pesyiabraTe oH OyneT cKopee CBEeaylll B KaKO-TO
OIHOI 001aCTH CBOEI MCXOAHOM crielaau3aliy U B CUJTYy 3TOTO Iepe-
OILIEHMBATh €€ BIUSHME Ha pa3BUTHE OOIIECTBA.

10. HemooneHka poJu 4Ype3BBIYANHBIX COOBbITHI («YepHBIX Jiede-
aeid»). 3BecTHO, 9T0 HAMOOJIBIINI yIIepO IIPUHOCIT Hanbojee peaKune
COOBITHS C OOJBIINMMU MOCIEACTBUSIMU (YparaHbl, HABOTHCHMS, 3eMJIC-
TPSICEHUST), OMHAKO OOBIYHO MX HE YUMTHIBAIOT IIPH INTAHUPOBAHUMN.

11. Moaenb nmoBeaeHusl B AyXe «MocJje HAC XOTh MOTOMN», BeAyInas
K CO3HATEJBHOMY IPEHEOPERKEHUI0 IEHHOCThIO Oyaymero. Mian
«3TOTO HE MOXET OBITh, IIOTOMY YTO HE MOXET OBbITh HUKOTIAa» — U Ha
OCHOBAaHMHU 3TOTO UCKIIIOUECHNE U3 PACCMOTPEHNS HEKOTOPHIX BO3MOX-
HEIX aJbTepHaTUB OyIyIIEro.

12. IIpurynjieHue peakmud OOIIEeCTBA HA NPOTrHO3bI, €CJIM OHH
HEI0CTATOYHO CEHCAIMOHHBI. YTpaTa MHTepeca K MPOrHOo3aM Kak K
KJIaccy nH¢pOpMaluu 1o npuunHe 3@ dekra mpuBbikanus. Y1 Hao0o0-
pOT, MCIIOJIb30BAaHUE CEHCALIMOHHBIX ITPOTHO30B, YTOOBI IPUBJIEUYDL K
cebe BHUMaHMeE.

13. CmemeHue pa3BJjieKAaTeIbHOM M MpeacKa3aTelbHO (PyHKIMH
B HAYYHO# (paHTACTHKE M HEKOTOPBIX (QyTypOJOrM4eCKuxX npous-
BeaeHusix. OnucaHus OTIaIeHHOTO OyAyIIero, He TpeOyIolne OT Mmpa-
BUTCIIBCTB I[CﬁCTBHfI 110 MpUHIONITY CTUMYJI-pE€aKIIrA, BOCIIPUHUMACT-
C4d KaK pa3BJICKaTCJIbHaA I/IH(bOpMaHI/ISI. Tak ke CKIIOHHBI ImogaBaThb €€
n3aaTein U ra3€Tbl, KOTOPbLIM JICTYEC €€ TaK IpOdaTh.

Hampumep, B pomane Mena MaknoHanbaa «Peka 6oros» (2004) Mmup
B 2047 roay cTpamaeT OT HEXBaTKU MUTHEBOU BOABI 1 Y>KACHBIX 3a-
cyx. Ilpu aTOM KaTep IJ1aBHOrO repos eAeT Ha ABUTaTesie, TMTaeMOM
OMOTOIJIMBOM, IIPOMBIIIJIEHHOE MPOU3BOACTBO KOTOPOrO BO3MOXK-
HO, CKOpee BCEro, TOJIbKO MPHU U30BITKE BOMBI IJISI OPOILIEHUS MOJIEH.
MoOXHO, KOHEUHO, TIPEATIOI0XUTh, UTO €r0 MTPOU3BOASIT U3 BOAOPOC-
JIeil mpsIMO B MOpE, HO 3TOTO B KHUTE HE CKa3aHO.

14. nmro3usa 3HAHUS 3aTHUM YHUCJIOM. YacTo ouyeHb JIeTKO BUIETH
OIIMOKM B YYKMX HECOBIBIIMXCS TIPOTHO3aX U JIeJaTh BBIBOI O IJIYIIO-
CTU MX aBTOPOB. B NeiCTBUTEIBLHOCTH MBI HE YUYWUTHIBaeM, YTO Hallle
3HaHHWE, BO3HUKIIIEE ITOCie COOBITUI, OYeHb BEJIMKO. DTO paboTaeT u
MPOTUBOMNOJIOXHBIM 00pa3zoM. M3 MHOXeCcTBa CIydallHBIX POTHO30B,
cIeJaHHBIX B ITPOIIJIOM, ONUH HaBEpHIKA COyaeTCs, M Y HAC MOXKET CJIO-
XKUThCS UJIJTIO3US, YTO METOJ, KOTOPBIM OH ObLI MoJay4eH, — 3¢ (peKTr-
BE€H, 4 YEJIOBEK, €r0 IIPUMEHUBIINMA, — TCHUMN.

15. HecrnocoOHOCTD ¥ HeXKeJIaHMe JII0/Iei OIeHUBATH BEPOSATHOCTH
III00AJBHBIX KaTacTpod, NpUBOIAIINE K OOJIBIIOMY YMCITY KOTHM-
TUBHBIX UCKAXKECHUIA.

Haccum Hukonac
Tane6 (poa. 1960) —
nucatenb 1 MaTeMaTyK, BBEN
TEPMUH «4epHblit nebeab»

B CBOEI O[JHOMMEHHOM

KHure. 3TOT TEPMUH

OB BACHSIET CYLLECTBOBAHME U
BO3MOXHOCTb BO3HWUKHOBEHNS
TPYAHONPOTHO3MPYEMBIX U
peakux cobbITUN, KOTOpbIE
MMEKT 3HaunTEMbHbIE
nocneacTsus.

UeH MakgoHanbg
(poa. 1960) — npnanackuit
nucatenb-haHTacr.
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Uropb ApTioXoB —
3aMeCTuTENb ANpeKTopa

no Hayke WHcTuTyTa
6uonorum cTaperms:

«$1 04eHb HeJ0BEPUMBbIN
yenoBek. [oaTomy, koraa MHe

FOBOPAT, YTO HEYTO HEBO3MOX-
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HO, 51 TOBOPHO: AOKAXUTEN.

16. N30eranue mbicjieidi 0 COOCTBEHHOI cMepTH. DTO OHA U3 OC-
HOBHBIX IPUUYMH «HEBOCIIPUATUS» DYTYPOJIOTUH.

Jltoan cTapalTcs XUTb CErOAHAWHMM AHEM ANsl TOro, YTOObI
n3bexatb Mbicrien 0 HeusbexHocTn cmepTu. B pesynbrate
MHOTMe JONrOCPOYHbIE MPOEKTbI, KOTOpble MOrnn Obl NpoAa-
NATb XN3Hb, HE peanuayrTcs.

17. 3aBHCHUMOCTH BBIBOJOB OT JAOCTYNHONM HMH(OPMAIIMA U OT He-
JABHO NMPOYMTAHHBIX KHHUI.

18. KorHuTuBHBIE HCKAXKEHHS, BbI3BAHHbIE NPOXOXKIECHHEM HH-
¢opManyy OT NMPOrHO3a 10 NPUHATHA pemeHus. BxonHas nHdpop-
Manusi B OpTaHU3ALUSIX OOBIYHO IIPOCEUBACTCS, ITOKA HE ITOXOMUT IO
PYKOBOACTBA, HpH 3TOM (UIBTPHl HACTPOEHHI Ha IIPOILIOE, a He Ha
oynymiee. Kommepuecku ieHHasI nH(oOpMalns OrpaHUINBAETCS B pac-
npocTpaHeHuu. JIuiia, MpUHUMAIONIAE PELIeHUS, TOJKHBI OTCEUBATh
OTrPOMHBIN MOTOK MHMOPMAIIMOHHOTO IIIyMa M COXPAaHSTh CTAaTyC-KBO
B CBOMX OpTaHM3alIMIX, a TAKXKE YISp>K1UBATh BIACTb.

19. HepaBHOCWJIBHOCTDh YTBEPK/IEHH O BO3MOXKHOCTH U HEBO3-
MOXKHOCTHU. YTBEpXIeHUE O HEBO3MOXHOCTU 4Yero-jimbo ropasiao
cuJibHEee, MOCKOJIbKY OTHOCHUTCS] KO BCEMY MHOXKECTBY MOTEHIIMATbHBIX
00BEKTOB, a IJ15 J0Ka3aTeIbCTBA UCTUHHOCTH YTBEPXKICHUS O BO3MOX-
HOCTM IOCTATOYHO OfHOTO o0bekTa. [loaToMy yTBepXKIeHus O HeBO3-
MOXHOCTHU YeT0-1100 SBISIOTCS JTOXKHBIMU TOpa3ao vaie.

20. Omm609YHOE MpUMEHeHMEe uel 00 oxuaaemMoii Boiroae. Yacto
MOXKHO CJIBIIIATh TaKKE paccyXaeHus: « CTOUT MOXePTBOBATb XKU3HSIMU
20 moneii, ytoObl cnactu 2000». B aTOM cityyae «BbIroga» U3MepseTcs
B UMCJIE CTIACEHHBIX XXU3HEI.

OmurbKa BO3HUKAET, KOTJla 3T JBa COOBITUSI PA3HOCSITCS BO BpDEMEHM.
ITopoyHOCTB TAKMX PACCYXKACHUIA B TOM, YTO MOXKHO YOUTH KOTO YTOAHO
ceiiuac M IMOTOM YyTBEPXKIAaTh, YTO 3TO MPUBEAET K CIIACEHUIO a0CTpaKT-
Hbix 100 yenoBek yepes 100 Jier.

Yewm ganpliie TaKue COOBITUS OTCTOST APYT OT ApyTa BO BpEMEHU U B TTPO-
CTpaHCTBE, TEM MEHbIIIEe MEXI1Y HUMU IPUYMHHASI CBSI3b — U TeM 0O0JIb-
1€ JIFOAU CKJIOHHBI OLIM0AThCsl, OLIEHUBAsI 3TY KOPPEISIIMIO.

21. IIpunsaTHE YYyzKO0ii peKjiaMbl 32 OCHOBY cBoero (pyrypoJiorunde-
CKOro0 NPOrH03a, WM rMIepycHIeHue caa0obIiX CUrHaaoB. B 20-x ro-
nax npouuioro Bexka B. M. JleHuH B ogHOM U3 CBOUX CTAaTE BOCXUIIAICS
TOJBKO YTO OTKpPHITONM B EBpomne TexHomoruei moa3emMHol rasuduka-
LU YIJISI, KOTOpas JOJKHA ObljIa 00JIerYUTh MoJioXkeHue padbouunx. Tex-
HOJIOTMH Ta3duduKaluy pa3BUBAIOTCS U ceiiyac, HO 10 CUX ITOp OHU He
CMOIJIM 3aME€HUTH TPYH 1axTepoB. M1 HA000poT, hyTypoJIor 4acTo Mo-
KeT OBITh HE B KYpCe HeJaBHUX CBEPIIEHUI, KOTOPbIe HAUMCTO OTMEHSI-
IOT €ro IPOTrHO3.

Hanpumep, yTBepxKaeHrue 0 HEBO3MOXHOCTU M300pETEHUST CaMO-
JieTa OBIJIO OMyOJIMKOBAHO 3a 7 gHel mo monera 6paTtheB PaiiT. A B
OIHOI cTaThe YTBEpXKAajdach HEBO3MOXKHOCThD II0JIeTa U Yyepe3 IBa
rojia mocJje Toro, Kak OH COCTOSIICS.



22. Hecepbe3Hoe oTHOIIEHME K (DyTypOJIOTMHM, B YaCTHOCTH, CBSI3aH-
HOE C ee IpeIbpIIyIINMU HeyTadaMy 1 pa304apoBaHUEM B €€ CIIOCOOHO-
CTU COOOIIUTH YTO-TO ACHCTBUTEIILHO 3HAYMMOE O OymyIieM. YBieKa-
TeJIbHOE Ka3aJI0Ch aBTOMAaTUYECKN HECEPhE3HBIM, TO €CTh HEBAaXKHBIM 1
HecyllecTBeHHbIM. Ho yBiekaTeabHOCTh MHOTAA OoJiee 3(p(PeKkTruBHA,
yeM 3aHyICTBO, KOTa pedb UACT O PACIPOCTpaHEHUH UICH.

23. JINCKOHTHMpPOBAHHUE IEHHOCTH Oyaymero, To €CTb 3KCIIOHEH-
UaJbHOE CHMKEHWE BaXXKHOCTU OYIYIIMX COOBITHI IIPU OIEHKE X
YeJ0oBeUYeCKO MCcuxukoi. B pesynabrate naxke o4eHb KPYITHbIE COObBI-
TUsI, KOTOpble nmpou3onayTt yepe3 10—20 net, He UMEIOT sl HacC celi-
yac OOJIBIITOI 3HAYMMOCTH, I MBI IIpeHeOperacM UMH, TOITyCKast pUCKU
U YIIyCKast BO3BMOXHOCTHU.

LleHHOCTb XKU3HU ABnsieTcsi 6e€CKOHEYHON BENTMYUHOM N MOJTO-
MY HE OUCKOHTUPYETCA.

24. YcToiilunBoe CleIlIeHHE PsAAa KOTHUTHBHBIX MCKaxkeHmid. Ha-
IIpUMEpP, IYYBCTBO COOCTBEHHOI BaXXHOCTU WM HEOCO3HAHHOE BO3IEHi-
CTBHE SMOILIMI IIPUBOISIT K YCTOMIMBOMY MCKaXXEHUIO PE3YIbTaTOB B
CTOPOHY cBepxXyBepeHHOCTH. [lo3TOoOMy MIeooTHU, KOTOPBIE YCHJIM-
BaIOT OIIyIIeHNE COOCTBEHHOI BaXXHOCTHU, HAIIpUMep, Yepe3 IIpuIacT-
HOCTb K 4eMY-TO OOJIbIIIOMY, PacIIpOCTpaHsIIoTcs 6oiee 3P PEKTUBHO.

25. BausHue NOJMTHKH U JeHEer HAa mpeacKa3aHusa. 3a4acTyio s
MIpUBJICYCHUST MHBECTOPOB TIpEYBEIMYMBAETCSI IIpelcKa3biBaeMas
YCHEITHOCTDh MPOCKTOB M 3aHMXKAIOTCSI PUCKU. 1o Xe AeaioT 1 YNHOB-
HUKH, YTOOKI IIOTUYe PKHYTh BaXKHOCTh CBOEI pabOThI. A ONIIO3UIIMOHE -
paM, Ha000pOT, CBOMCTBEHHO IIPEyMEHBIIATh YCIICITHOCTD UYKHMX ITPO-
€KTOB U IpeyBeININBATh PUCKU.



TexHonorunyeckas
CUHIYINAPHOCTb —
MOMEHT PEe3Koro YCKOpeHus

1 YCMOXHEHWS TEXHOMOTM-
4eckoro nporpecca, nocne
KOTOPOrO CTaHYT BO3MOXHbIMU
C03aHue UCKYCCTBEHHOMO
VHTENneKTa, MHTerpaums
Yernoseka C KoMMbloTepamu
WNK CYLLECTBEHHBIV anrpens
YerI0BEYECKOro Mo3ra 3a c4eT
OMOTEXHONOTUIA.
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JTanbl OyayLwiero
n mepa
HeornpeneneHHOCTH

Ucxons 13 TeMIOB TEXHOJIOTMYECKOro IMporpecca, MOXKHO cAeaaTh Bbl-
BOJI, yTo B XXI Beke npousoiaeT (pa3oBhlil Iepexo, TO €CTh paanuKalb-
HOE€ U3MEHEHME YCIIOBUN YEJTOBEUYECKON XU3HU U CaMOI YEJTOBEUYECKOM
npupoabl. TakuM 00pa3oM BO3HUKAET BOIIPOC O BPEMEHU U MPUPOAL
3TOTr0 COOBITUS.

Dr1oT (Pa30BBIM Mepexon AEIUT UCTOPUIO Ha HECKOJILKO 3TamoB. MBI
JIOBOJILHO YCJIOBHO COOTHOCHUM 3TH 3TaIbI C TPSIIYIIUMU I€CATUICTUSI-
MU, HO IOHMMaeM, YTO BO3MOXKEH CIBUT 3TOI XPOHOJIOTUH B IIpenenax

XXI Beka.

STAMNbI ®A30BOI0 MEPEXOMA

YcnoBHble
BpEMEeH- CopepxaHue atana MpenckasyemocTb
Hble paMkKu

2010-e rogbl MpopomkeHHoe HacTosee, TO  JTan JOCTAaTOYHO NpeacKasyem
eCTb Nepuop, B TeYEHUe KOTo- N KONMMYECTBO PasfiMyHbIX pas-
poro peanbHocTb ByaeT mano BUITOK B HEM HEBENNKO
OTNMYaTbCHA OT HbIHELWHEN 1
OyayT NUHEHO pa3BUBATLCS
Te TeHOEeHLUMM, KOTopble Mbl
Habnogaem cenyac

2020-e rogbl Mepuon obocTpeHnsi n B3aumo-  CTeneHb NpeackasyemocTu
OencTBusa TEHOEHUNI, KoTopble  pe3ko nagaeT n obo3HavaeTcs
3aTeMm npuBenyT K hasoBomy MHO>ECTBOM BO3MOXHbIX CLIEHa-
nepexoay pueB coObITUN, TeMn cOObITUI

pes3ko Bo3pacTaeT

2030-e rogbl Cam nepexopg, KOTOpPbIM, CKO- paHnua BO3MOXHOCTU KaKux-
pee BCero, OKaXXeTCcs TEXHONMO-  NIMOO KOHKPETHbIX NpeacKkasaHun
rmyeckas CMHIynsipHOCTb, HO,
BO3MOXHO, 3TO Gyaet rnobanb-
Hasi katacTpoda

BTopas OTHOCKTENbHO ycToMYMBOE cy-  [1poCTpaHCTBO pe3ynbTaTos,

nofoBmHa LLleCcTBOBaHUe Mocre nepexoga, KoTOpOe Hac MHTEepecyeT TOMbKO

XXI| Beka BO3HWKHOBEHME MOCTYENOBEYE- C TOYKM 3peHust Hanbonee

CKOWM UMBUMM3aLunm

06LLMX UTOTOB: COXPaHWUMOCh 1
YenoBeYyecTBO, AOCTUTHYTO K
beccmepTue




Haub6onee HHTCpCCHOﬁ 30€Ch ABJACTCA OaTa CaMOIo Iepexonaa, I10-
CKOJIbKY OHa 3aJa€T KaK TEMII pa3BUTUA CO6]E>ITPII71, TaK U TOPHU3OHTbI
IIPpOTrHO3a.

Mo mepe npubnuxeHus Kk nepexogy Temn cobbiTui Gyget
YCKOPATLCS, a NpeAckasyeMoCTb CHMXKATLCS.

910 HpOI/ISOfI,Z[CT IIOTOMY, YTO B ITPOLIECCE MEPEXOoAda HAYHETCA CIIOKHOC
B3aMMOJICIICTBHUE Pa3HbIX TeH,I[CHI_II/Iﬁ, KOTOpPBIE 1O TOTO BpEMECHMU pa3-
BHUBAJIMCb HE3AaBUCHUMO.

B 1mestoM Takoe pasmesieHre Ha YeThIpe 3Talla CBOMCTBEHHO W IPYTUM
GyTYpOITOrMYEeCKUM MOMEISIM, HO MEI TI0JIaraeM, 4TO OHO CTaHET 00b-
€KTUBHOM peanbHOCTbhIO B XXI Beke.

Hanpumep, B Ki1accuyeckoit MapKCUCTCKO# Teopuu Oyayllee COCTOUT
M3 IPOAOIKEHHOTO HACTOSIIEro, Meproia POCTa KIAaCCOBBIX IPOTUBO-
peuuii, peBOJIOIUY, collMainu3Ma U KOMMyHu3Ma. Miu y npenckasa-
TeJlel «muKa HepTu» Oyayliee TOXe COCTOMT U3 MPOAOJKEHHOIO Ha-
CTOSIIIIETO, POCTa HAMPSKEHHOCTH, KOJIjIarnca UUBUJIN3AUN U KU3HU
rocJje KoJjuiarca. Y XpucTuaH — M3 IMPOIOJIKEHHOTO HACTOSIIEro, TpH-
mecTBUs AHTUXpUCTa, KoHIIA cBeTa 1 LlapcTBa HebecHoro.

PENTWHI ®AKTOPOB MO WX CMOCOBHOCTM
ONPEOENATL BYOYLWEE

1. UcKycCcTBEHHbI HHTEJJIEKT.

2. Il'no6ansHan kaTacTpoda (mageHue acTepoua, TaHIAeMHUsI ), KOTopast
MOXET YHUUYTOXUTD YEJIOBEUYECTBO MMOJHOCTHIO MJIHM ITOYTH ITOJTHOCTBIO.

3. MupoBas BoifHA — I10 CYyTU CBOell oHa OyaeT 6J113Ka K IJI00aabHOM
KaracTpode, HO OMHOBPEMEHHO CTUMYJIUPYET UCCACAOBAHUSA B BOCH-
HBIX TEXHOJIOTHSIX.

4. Pa3BuTHe HOBBIX TEXHOJIOTHIi: 0110-, HAHO-, KOTHUTUBHBIX U 9HEP-
TeTUYECKUX.

5. PacnpocTpaHeHue uaei o noJib3e nporpecca, TpaHCryMaHu3Ma,
NpoAJICHUA 2KM3HU 1 MpeaoTBpaAlllCeHUs IJ100aJIbHBIX PUCKOB.

6. Pecypcshl. Pecypchel caMu 110 cebe JOBOJIBHO MHEPTHBI U 3aBUCUMBI
OT TEXHOJIOTUIT, OMHAKO HEKOTOPKIE MOJaraloT, YTO Mbl HAXOAUMCSI Ha
MMAKe TPaAUIIMOHHBIX PECYPCOB M B OJIMKaMIIIMe TOOBI HAC XXAEST CITa.

7. demorpadmusa. Jemorpadus eie 6ojiee MHEPTHA, TaK KaK CUTyallMs
B HEM MEIJICHHO MEHSETCS CO BpEMEHEM, 1 Ha Hee MOTYT ITOBJIUSTh KakK
HOBbBIE TEXHOJIOTUHU, TaK U HOBBIC MJICH, 4 TAKXKE KaTacTPOQHI.

8. HeuTo HenmpeackasyeMoe — «4epHbie jedeau». [10CcKoIbKy 3T0
«HEYTO» HaM IoKa HEM3BECTHO, Mbl HE MOXEM Tpe/icKa3aTh Ero MecTo
B pCHTHUHTE.
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CrtaHucnas Jllem
(1921-2006) — nonbckui
nucatenb, catupyk, gunocod,
(haHTacT 1 oy Typonor.

lNpeacka3yeMocCTb
U TOPU3OHTDbI MPOrHo3a

Kpome BBIOOpa OCHOBHBIX TPEHAOB, TI000M (PyTYpOIOT JOIKEH OIpe-
IIeJINTh, KaKoli, 10 €ro MHEHUIO, SIBJISETCS MOIEIb MUpa IO OTHOIIIe-
HUIO K €€ IIPeacKa3yeMOCTH.

BapuaHTbl npeAckasyemMocTy Mogenu mupa

l l l

Mwup npeackasyem Mwup onpe- Mwup

Ha OCHOBaHWK Aensercs MOMHOCTbIO
HECKOMbKWX MPOCTbIX CnyYaiHbIMm Co- XaoTN4eH
3aKOHOMEpPHOCTEN ObITMAMM

BakxHO momuepKHYTh pa3sHHUIy MeXIy BaphaHTaMHu 2 U 3: clydailHEBIe
COOBITUSI MOTYUHSIIOTCS ONpeneIEcHHBIM U3BECTHBIM pacIpeaceHUsIM,
M 3TO MO3BOJISIET TOBOJIBHO TOYHO IIPeAcKa3aTh BEPOSITHOCTh TOTO WUJIHN
MHOTO Mcxoma. B xaoce Xe HET U 3TOro, TO €CTh MUP SIBIASCTCS ITOJTHO-
CTBIO HEIIPEICKa3yeMbIM, M CBSI3aHO 3TO CO CBEPXCIOXHOCTBIO IIPOKC-
XOIISIIIIAX B HEM IIPOIIECCOB.

Hnest o HemnpenckazyeMOCTH MHpa JISXKUT B OCHOBe anmodaTtrudecKoi
dbyTyposioruu (OT rpe4ecKoro CjioBa OmoPATIKOG, YTO 03HAYaj0 B 6Oro-
CJIOBUM NyTh NO3HaHUs Bora yepes onucaHue TOro, 4eM OH He SIBJISIETCS),
KOTOpast UCCIIeyeT He BO3MOXHOE OymylIiee, a mpeaeibl HallluX 3HaHU I
0 TOM, YTO MbI MOXeM 3HaTh 0 OynyiieM. Llenb armodaTuyeckoit pyrty-
pOJIOTUY — HE IaTh IMMPOTHO3, a pa3BesiTh 3a0IyKICHUS O OYAyIIEM.

OmHUM U3 CTOPOHHMKOB Takoro moaxoaa o1 CranucnaB JleM, KOTO-
pBIi B OAHOI M3 CBOUX MPUTY TTHcan o Tpodeccope Koycke, KOTOpHIii B
1900 rogy He Mor npenrnoJjaraTh HUKaK1X KJIIOUeBbIX COObITUI XX BeKa:
HU TO, uTO B [epMaHuM OynyT TONMUTH MEYU JIOABMU, HU TO, YTO IIAPUK
0eJioro MeTraia CMOXeT B30OPBAaTh 1IEJIbI TOPOI.

IIpuMepHO TakuMm Xe oO6pa3oM MOAXOAUT K mpenackaszaHussM Haccum
Tane6, aBTOp KHMT «OmypadeHHBIE CIIY4allHOCTBIO» U «YepHBIN Jie-
o0enb». OH He MbBITaeTCs IIPEeAcKa3blBaTh TEHICHIIMIO, a AeaeT CTaBKYy
(B OyKBaJILHOM CMBICJIE — 3TO OBIJIa €ro CTpaTeTrus UTPHLI Ha OUpXkKe) Ha
HeOOIBIIIYI0 BEPOSITHOCTh HEBEPOSITHBIX COOBITUI. OH IToJaraet, 4To
OCHOBHbIE COOBITUSI IPOUCXOMSAT HE B CWJIy TEHACHILIMI, a Ojaromaps
OYEHb HEOOJILIIOMY KOJIUIECTBY MaAIOIIPEACKA3yeMbIX OOCTOSTEIbCTB.



OIHaKO y HEBEPOSITHBIX COOBITHI €CTh OmpenesieHHasl INIOTHOCTh —
pa3 B 10—20 jeT OpoMCXOOUT HEYTO HEIPEaCcKa3yeMoe, U B 3TOM CMBIC-
JIe OHU TIpeICKa3yeMbl U IIOTUYNHSIIOTCS TEOPHU BEPOSITHOCTH.

Heuto, Henpeackasyemoe ANns OOHWX, BMOMHE NpeackasyeMo
ANs ApYrux.

Ceituac 4acTo roBOpPSIT, YTO 9KOHOMUYeCcKUii Kpusuc B 2008 romy ObLI BbI-
3BaH «4epPHbIM JiebeaeM» — BHE3alMHbIM KpaxoM 0aHka Lehman Brothers.
Ho nna tex, kro yutan skoHomucta Hypuanas PyobuHu, 3T0 BOBce He
ObLIO HEOXXUAAHHBIM COOBITHEM, TaK KaK OH JaBHO MPeACKa3bIiBal, UTO
HakKOIUIEHUE TUIOXMX KPEOIUTOB Ha OajaHce 0aHKOB paHO WU MO3THO
MNpUBEIET K UX Kpaxy.

JIio6asa ¢yryponornyeckasi TeOpusi CTAaHOBUTCSI antopaTUYecKoi B 3a-
BHCHMOCTHU OT BbIOOpA €10 TOPU30HTa IIPOrHO3a: HU OdHA TEOpUs He
TOBOPUT HUYETO O TOM, 4To OydeT uepe3 1000 met (3a MCKIIOUYEHUEM
TeX TeOopuii, KOTOpbIE TOBOPST O IIOJHOI rudeau dyeiaoBeuecTtBa). B To
2Ke BpeMsI 1ake caMasl paauKajibHasi TeOpHus HEIpeacKa3yeMOCTH He OT-
puIIaeT TOro, 4To 3aBTpa B3oiiaeT CojHIlle U OydeT, IIOYTH HaBEepHSIKa,
TaKOM K€ IE€Hb, KaK BUEpa.

5 KPATKOCPO4HbIE

(5 ner)
BUbI
OYTYPOMNOTMUECKMX CPEAHECPOYHBIE
MPOTHO30B (1525 ner)
TIOMFOCPOYHbIE

(0o koHua XXI Beka)

B coBpeMeHHOI (pyTYypOJOrUM IMOYTH HET OCMBICJIEHHBIX IMpeacKa3a-
Hui oyaymero nmocie XXI Beka, 3a UCKITIOUEHUEM psiia aCTPOHOMUYE-
CKHUX COOBITUI.

[OpPU3OHTOM MPOrHo3a MOXHO Ha3BaTb Ty rpaHuLy, 3a KOTOPOK
Halle 3HaHMe CMEHSAETCH He3HaHUeM, U BEPHOe onpeaeneHne
TaKoW rpaHuubl — yxXe 60nbLIoe JOCTUXKEHNE.

KpaTKOCpOIIHI)Ie IIPOrHO3bI KaCalTCAd B IMIEPBYIO OUCPEAb TCKYU_[eﬁ I10-
JUTUYECKOU U SKOHOMUYECKOU CUTyallMH, OHU ABJIAIOTCA HeoOxoau-
MBbIM YCJIOBHUEM NCATCIBbHOCTU J11000ro ’KOHOMMUYECKOro areHra. I1a1h
JIET — 9TO HOBOJIBHO YETKO BBIpa)KCHHBIﬁ CpOK, B mIpcacjiax KOToporo
BO3MOZKHO BUICHUC CUTyallM1 B €€ OCHOBHBLIX A€TAaJIAX. B npeacjaax -
TUJICTHETO ITPOTHO3a MOKHO CMECJIO IMpEamnoJjaratb, YTo MUp 6YI[CT IIpu-
MECPHO TEM XK€, U 6YI[YT JIeCTBOBATD OINpCACICHHLIC ITpaBuJjia UTPHLI.

OOyyeHue B MHCTUTYTE IIpOTOJDKAETCSI 5 JIeT, IUIaHUPOBaHUE
B CCCP umio mgaruiaeTkaMu, IPUMEPHO MO 5 JIET MPOIOIKAINCH
00e MUPOBBIE BOWHBI, MPUMEPHO S JIET 3aHSI Tepuo IepecTpoii-
ku. (KoHeyHo, MHOrMe BaXXKHble YPOBHM ILJIAHUPOBAHUS IIPUXO-
ISITCSI HAa OOMH IO, Ha MECSII M Ha ONMH I€Hb, HO OHM BBIXOIST 3a
npeneibl GyTYpOJIOTUM KaK HayKH O OyayllieM 4eJIoBe4eCTBa. )
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CpenHecpo4dHble TIPOTHO3bI B NAyXe «IepciieKTuB Ha 2025 rom» gBis-
IOTCS OTpaXkeHUEeM MOAEIN MUpa MPABUTEILCTB U IPYTUX ITI00ATbHBIX
UTPOKOB, KOTOPHEIE UX 3aKa3bIBalOT. 3MeCh MBI Cpa3y CTAJIKUBAEMCS C
TeM, 4TO (yTYpOJIOTHSI HE CyllecTBYyeT abcTpakTHO. Elo KTO-TO 3aHU-
MaeTcs U IJIs KOrO-TO.

B nipuHI1IMIIE TPOrHO3 HYKEH JIULIaM, IIPUHUMAIOIIUM PEIIeHU S, YTO-
OBl OIpedeIUTh CBOIO JOJITOCPOUYHYIO cTpareruto. Ho Ha mpakTuke
BBICILIEE PYKOBOJACTBO CUJIBHO 00ECIIOKOCHO HEe TOJITOCPOYHBIMU CTPa-
TErUAMHU, a OJIMKAUIIMMU BIOOPAMU, U OHO MCIIOJIb3YET ITPOTrHO3HI,
YTOOBI MPOTUBOIIOCTABUTH UX MPOTHO3aM KOHKYPUPYIOIIUX 32 BJIACTh
rpymnmn. KpomMe Toro, nporHo3sl Bceraa CBsI3aHbI ¢ IECHHOCTSIMU.

Hanpumep, KOMMYHUCTBI 0oJjiee 3aMHTEPECOBAHBLI IIPOTHO3UPO-
BaTb «IM0EJIb KalIUTaJIn3Ma» 1 HOBOE TOPXKECTBO CBOMX LIEHHOCTEIA.
M cnaMUCTBI TIPEaCTaBISIOT cebe TOp:KECTBO MUPOBOTO Xanndara.

| lMporHo3 3ayacTyto npespalLaeTca B nporpammy OerACTBUN.

HOCKOHBKy OJOCTATOYHO OTAAJICHHOC GYI[YH.ICG NMEECT 66HBLHYIO HC-
onpeacjaicHHOCTb, YEM HACTOAIILCEC, TOAABJICHHBIC COLIMAJIBbHBIC I'PDYIIITLI
MOTYT MIpOC€HMPOBATH HAa HCTO CBOU OXKMWOAHMAA.

Mepen 4YenoBevyecTBOM B XX| Beke CTOAT Kak HEBEPOSATHbIE
PUCKKN, TaK U OTPOMHbIE BO3MOXHOCTU, U OT HaLUMX OENCTBUIA
3aBUCUT ncxopn cobbITUN.

I1pu 3TOM BaxXXHO enaTh pa3indynue MeXAy IIPOrHO30M U MpeacKa3aHU-
eMm. TouHee, 3TO pasauyne MOXHO ONKCATh KaK pa3Indne MEXIy TeM,
«4TO» OYIET, U TeM, «KOrga» 3To 0yneT. B HEKOTOpBIX Clydyasix XOpOollIo
M3BECTHO, YTO OyIeT, HO HEM3BECTHO, KOTA.

Hampumep, MerazemiieTpsiceHUSI ¢ MarHUTyooul Oosee 9 GamioB
y nobepexnbs Ha 3amane Kanagsr npoucxonsat kaxaeie 300—500 jer,
n mocaenHee o010 B 1700 roxy. HeT coMHEeHMIA, 9TO TaM TIPOU30¥i -
IeT odepemHoe 3eMJIeTpsiceHHne, ecid 3eMJs IIPOMOJIKHUT CyIIe-
ctBoBaTh. Ho oHO MoXxeT ciyuuThbes u 3aBTpa, U B XXIII Beke. U
3IeCh CAaMBbIM BaXXHBIM SIBJISIETCSI BOIIPOC «KOTIa».

Bomipoc «xorma» Oosiee akTyaleH IS KPaTKOCPOUYHBIX ITPOTHO3O0B,
a BOIIPOC «4TO» — JUISI JOJATOCPOYHBIX.

Cambliit xxe BaXXHbI BOMPOC — 3TO BONPOC beccmepTursi Yeno-
BeyecTBa (n3b6exaHune rnobanbHbIX KaTacTpod U coxpaHeHne
XM3HM MaKCuMarbHO BO3MOXHOI0 Y1ucna niogen Ha HeorpaHu-
YEHHbIN CPOK).

Hanpumep, ecam Mbl CMOXeM TIpeacKkasatb, 4yTo B 2094 rony Mupo-
BY10 9KOHOMMKY XJIET ouepeaHas peleccus, 3To OyaeT abCoaIOTHO
HeBaxxHO. Ho eciii MbI TOUHO TIpeackaxeM, 4yTo B 2100 rogy orpom-
HbI aCTEPOU YHUUYTOXUT 3€MJTI0, TO 3TO OyAEeT HACTOJbKO BaXKHO,
4TO MOTpeOyeT MPUHATUS Mep yXe ceifuac, BO3MOXHO, MPUACTCSI
OTCJIeXKHUBATh U MEHSTbH €ro TPaeKTOPUIO UM CTPOUTHh KOCMMHYE-
CKUe KOJIOHUH.
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«[ocynapcTBO» JpeBHErpeYe-
ckoro cunocoda NnatoHa —
[Vanor, Han1caHHbIN

B 360 rogy Ao H. 3., 06 npeans-
HOM rocyapcTBe, KoTopoe
[JOITKHO SBMSATLCS BbIpaXe-
HWEM ULieN CNpaBeaMBOCTH.

Tomac Mop (1478-1535) —
QHIMUACKIA TYMaHUCT,
roCyAapCTBEHHbIN AEATENb,
nucatenb.

HocTtapapamyc,
HacTosiLLee UMs

Mwwenb ge Hoctpaam
(1503-1566) — chpaHLy3ckuit
acTporor, NpoBUAEL, BpaY 1
anxMMuK, 3HaMEHMTbIN CBOUMN
npopoYeCcTBaMM.
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YyTonum n npopo4yecTBa

TepMuH «PyTyposaorusi» ObLI NIpeaioKeH B cepeauHe 1940-x ronos He-
MenkuM IpodeccopoMm Ocuriom diexTxaiiMoM, a KaK HayIHasl IUC-
LIUIJIMHA OHa chopMmupoBanachk K 1960-m romam, 6iarogapst yCUIUSIM
T'epmana Kana u3 kopnopauun RAND u psaa Ipyrux y4eHbIX.

OpHako Oymyllee MHTEPECOBAJO JIOACH 3aJ0JIr0 A0 3TOr0, W IMepPBbIe
MpeackasaHusl, KOTOpbIe OOULIN A0 HAIIUX JHEH, ObUIU CAeJIaHbl elle
B aHTUYHBIC BpeMeHa.

B Antmanoctu (VIII B. 1o H.3. — V H.3.) m B HoBoe Bpems (XVII—
XIX Beka) OCHOBHBIM XaHPOM «(PYTYpPOJOTHUM» OBITN YTONUU B ITyXe
«JI'ocymapcrtBar» Ilnarona mmu «Yronun» Tomaca Mopa. OHu mIpencraB-
JISLIU COOOM MPOEKThl UAEATBHBIX OOIIECTB, JOBOJbHO OTOPBAHHBIE OT
peaTbHOCTU 1 HE MTPUBSI3aHHbIE K KOHKPETHOMY MECTY MJIU BPEMEHU.

YTonuu He nokasbiBanmu nyTn OOCTUXXEHUA XXenaeMoro pesyrib-
TaTta.

Hx aBTOpaM Ka3aJioch, YTO JOCTATOYHO ONUCATh UAcalibHOE Oymylee,
YTOOBI OHO MO 3TOMY OMMCAHUIO CO3/aJI0 ceOsI caMo.

B nmpomexyTke Mexxay AHTUUHOCTHIO U HOBBIM BpeMeHeM o OyayllieMm
nucaay B paMKax XpUCTUAHCKOM TpaaULIUM — B >KaHpPE IMMPOPOYECTB U
OTKPOBEHUI, HOCUBIINX aHTUYTONMYCCKUI XapaKTep W 4acTo Ipe-
BelIABIIMX KOHEL[ CBETA.

Apkuii mpuMmep mnpopodyecTB — mpenckazanus HocTpagamyca, oc-
HOBHasl TeMa KOTOPbIX — TOJUTHYECKOoe Oyayiuee EBpoIbI, BILUIOTH 10
Hayajia actpojornyeckoil apel CartypHa (2242 rom), a OTKPOBEHUS —
Arnoxkanurcuc — BTOpo€ Ha3BaHUe mocieaHeil kHuru HoBoro 3aBe-
ta «OTKpoBeHue MoanHa BorocioBa», KoTopasi cpeau Mpoyero omnu-
ChIBa€T MHOTOUYMCJIEHHbIE KaTaKJIW3Mbl, KOTOpPbIE MPOU30UAYT Mepen
BTOPBIM MmpulecTBUeM XpucTta. [I03ToMy 4acTo «amoKaJuIICUC» YIIO-
TpeOJisieTcsd B Ka4eCTBE CMHOHMMA KOHIIA CBETA WJIM KaTacTpodbl Mia-
HeTapHOro Maciuraoa.

OmHaKo NOCTEeNEeHHO HAKAILJIMBAJICS OITHIT Hepealn3allii 3assBJICHHBIX
Karactpod.

TpaHcueHOeHTanbHOe nNpeasuaeHue byayulero Yepes oTkpo-
BEHMSA [aeT HACTONbKO amMopdHble npeackasaHusi, Y4To Uux
MOXHO npuBA3aTb K JO6OMy COObLITUIO, HO HEBO3MOXHO
npeBpaTUTb B KOHKPETHbIW MPOrHO3.

TakuM o0Opa3oM, MeTOI OTKPOBEHMI OKa3aJicsi HECOCTOSTEIbHBIM
B nipenBuaeHUN Oyayiiero. OMHaKoO Yy HETo, KaK U 'y YTONUI, 10 CUX TIOP
€CTh CBOM CTOPOHHUKHU. OOBIYHO UM UyXKOa Uaes KPUTUUECKOro aHa-
JIM3a UCTOYHUKOB, a TAKXKE APYyrue BaKHbl€ COCTABJIAIOLINE HAYYHOTO
MeToJia, IIPU 3TOM CBOMCTBEHHBI O0Jiee BEICOKASI BHYIIIAEMOCTh U Bepa
B aBTOPUTETHI.



[lepBble Moaenu
ONg npeacKkasaHng

Oyayuwero

OnHa u3 MepBbIX Moae/elt A5 TIpencka3aHus Oyayiiero NpuHaaaexkuT
Tomacy Mansrycy. B 1798 rony oH Hanmcan KHUTY «ONBIT 0 3aKOHE Ha-
pOlOHAaceNeHHUsl...», OCHOBHBIE UAEU KOTOPOI 3aKJTI0YaIOTCS B TOM, YTO
HaceJIeHUEe yIBauBaeTCs Kaxable 25 JIeT, eCiu UMeeT JOCTaTOYHO pe-
CYpPCOB; OJJHAKO TTPUPOCT PECYPCOB HOCUT TOJBKO JIMHEMHBII XapakTep,
B pe3yJbTaTe Yero HacejJeHUe UcUepIibiBaeT J00bIe JOCTYMHBIE pecyp-
Chbl, M TOTAA BKJIIOYAIOTCS €CTECTBEHHBIE PETYISITOPHI B BUIE TOJIOMA,
OoJie3Hell, BOMH.

ManbeTyc co3gan mogenb, MPUMEHUMYIO K FTI0ObIM BO3MOXHbIM
BapuaHTam Oyayuiero, HO He JalrLy KOHKPETHbIX npeacka-
3aHUN.

B nenom oHa He paboTaeT, ITOCKOJbKY, KakK Jd00asi Moae/b, ONnupaeT-
Csl Ha PSII IIPOM3BOJIBHBIX IPEAITONIOXKEHN, KOTOPBIe HE COBMNAIAIOT C
peanusaMu. B wacTHOCTH, OKa3ajloCh, YTO CYIMICCTBYIOT MUPHEIC MeXa-
HU3MBI PETyJISLUM YUCISHHOCTU HACEISHUSI, TaKhe KakK memMorpadu-
YeCKHMH IIepexo] — CHIDKEHME POXIAaeMOCTH B Pa3BUTHIX CTpaHaX. A 3a
CUeT Pa3BUTUS TEXHOJOTUI TOCTYITHBIE PECYPCHI pacTyT He JUHEIHO, a
TOXE 3KCIIOHEHIIMANBHO. [IpuMep ToMy — 3eleHast peBOJIOLUS — Pe3-
KM POCT NPOAYKTUBHOCTHU CEIbCKOIO XO35MCTBa B cepenuHe XX BeKa
3a CYeT MPUMEHEHUSI HOBBIX YIOOPEHMI, XUMUIECKUX MIPerapaToB 10
VHUUYTOXCHUIO BpenuTesieil, IOsIBJIeHNsI HOBBIX COPTOB prcCa U JIp.

OnHako, HapsIny C YTOITMSIMU M OTKPOBEHUSIMU, Moneldb Maibryca Iie-
pexXuiia HeCKOJBKO «peWHKapHaIuii», HaIpuMep B paboTax JleHHMCca
Menoy3a, 1 y Hee €CTb CBOM IPUBEPKCHIIBI.

Knura Tomaca Manbkryca «OnbIT 0 3aKOoHe HapoAdOHAcCEJIeHUS
B CBSI3U C OyAYyIIMM COBEPIIEHCTBOBAHUEM OOIIECTBA; C KOMMEH-
TapusiMu Teopuil Yunbsima l'ogBuHa, KaHa Konpopce u nmpyrux
aBTOpOB» — 3TO OTBeT Ha KHUTU Y. TonBuHa «McciegoBaHue o
MOJIUTUYECKOM cripaBeainuBocTh» (1793), Toe B KadyecTBe NMPUYMH
0eIHOCTU Ha3bIBAIOTCSI HEPpAaBHOMEPHOE paclpeaesieH1e T0X0I0B U
HEeIO0CTaTKU 00I1IeCTBeHHbIX yupexaeHuii, u K. Kongopce «9ckus
HWCTOPUYECKOI KapTUHBI IpOorpecca yejoBeyeckoro pasyma» (1794),
B KOTOPBIX POCT YUCJICHHOCTHU HaCEJeHUs OlLIEHMBAETCsl KaK MoJ0-
>KUTEJbHBIN (pakTOp.

Eiie ogHa yTonust, KOTOpYIO MOXKXHO Ha3BaTh COLMAILHO-TEXHOJIOTHYE -
cKoit, O0n1a co3gana B 1835 rony Banagumupom OnoeBcknM. OH ormucan
coopITHsg 4338-10 roga B OTHOMMEHHOM paccKase.

Tomac Po6epTt Manbtyc
(1766-1834) — aHrnmiAckuit
CBSILLEHHVK W Y4eHblit, aBTOp
TEOpPMH, COTNacHO KOTOPOA
HEKOHTPONMPYEMBII POCT
HapoAoHaceneHnst AoMmKeH
NpWBECTY K ronogy Ha 3emrie.

Bnagumunp ®épnopoBuy
OpoeBckumn

(1803-1869) — pycckuit
nucarenb, hunocod, negaror,
My3bIKabHbIA KPUTUK, OAUH
13 rMaBHbIX NPONaraHAUCToB
HeMeLKoro naeanusma

B8 Poccum.
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Kapn lNeHpux Mapkc
(1818-1883) — HemeLkuin
3KOHOMUCT W NONUTUYECKUI
pesens. Mpeackassisan
HEMUHYEMbIN KpU3nc
KanuTanuama.

Bort kak BeIIIIAUT 3TO Oyayiee. Poccus 3aHuMaeT o6a nmoJymapust
mupa, MockBa cauiach ¢ IletepOyproM. Jlrogu nuTaloTcs ra3amu,
HEIOCTAaTOK pPEeCypCoOB BOCHOJHsIETCS nmocTaBKaMu ¢ JIyHBI. Jloma-
IV BBIMEPJIA, OCHOBHBIM TPAHCHOPTOM SIBIISTIOTCS a3POCTAaThI. 3eM-
JIe yrpoxKaeT IajgeHne KOMeThl, TEIUIO 3aKaUYMBaeTCs Ha 3KBaTOpE U
o Tpybam nepeckiaaeTcs B 0ojiee XojaoaHble pailoHbl. M300peTeHa
«KHHMTa, B KOTOPOU ITOCPEACTBOM MAIIIMHBI M3MEHSIOTCSI OYKBEL B
HECKOJIBbKO KHUT», YICHBIE CTPamgaloT OT MH(GOPMAIIMOHHON mepe-
rpy3ku. OmmcaH maxke aHAJIOr coBpeMeHHoro «2Kmsoro 2KypHa-
JIay — OHJIAWH-THEBHUKA.

Crenyoiylo BaxXHYy10 (QYTYpOJOTHUECKYIO MOJEAb Mbl HAXOOWMM B pa-
o6otax Kapna Mapkca. Ero npeacrasieHue o OyaylieM CONEPKUT Kak
9JE€MEHThl YTONUU, TaK U Monaedau. IIpu a3ToM Moaesib CAYXUT IyTeM,
KOTOpPbIN CBSI3bIBAET HACTOsIIEEe M OyOyIIYyIO YTOMWUIO. DTOT MyTh CO-
CTOMT U3 OIpeEIeJEeHHbIX 3TAaNOB: pabouee NBUXKEHUE — PEBOJIIOLIUS —
COLIMATU3M.

Mapkc paccMaTpuBaeT TEXHOJOIMH, Ha3bIBaeMbIe UM <«IIPOM3BOICTBCH-
HBIMM CHJIAMM», KaK TIaBHYIO ABIKYINYIO CUIY ITporpecca. Ha xaxmom
aTare UMEHHO TEXHOJIOTHHU OIIPeNesTioT (DOPMBI COOCTBEHHOCTH U KakK
CIIEICTBUE — OTHOIICHUS MEXIy KjlaccaMu B oOmecTBe. MapKc Takxke
IMoKa3ajl HeM30eXHOCTh HMUKIMYSCKUX KPHM3MCOB IIPU KaIlMTaJU3Me II0
IIPUYNHE TIEPEePOMU3BOACTBA M 3aKOHA YOBIBAIOIICH OTHAYM OT BJIOXKE-
HUIA.

BaxHas 0COOeHHOCTb MapkcuamMa — HeOTAENUMOCTb Mpo-
rHosa 6yayLiero ot 4ENCTBUIA NO U3MEHEHUIO ByayLLero.

Mapxkc caenal mpaBUIbHOE, OCHOBAHHOE Ha 3KCTPAIIOISLIMU IIpeacKa-
3aHHeE, YTO B pe3y/IbraTe pa3BUTHUS NPOU3BOACTBEHHBIX CUJI 1OCTATOY-
HO OyIeT HECKOJILKMX ITPOLIEHTOB padOTaIOIINX, YTOOBI CO3IaTh BCE HE-
obOxonmmble MaTepuaabHbIe OJiara. /JeficTBUTEIbHO, CETOAHS BO MHOTHX
eBpOMNEHCKMX CTpaHax 0e3pabOTHBIN MOXKET XKUTh Ha CBOE ITOCOOMe He-
CpaBHEHHO JIy4Ille, 4eM JIi000# padounii B XIX Beke, n IMOIb30BaThCS
TaKUMMU OJlaTaMM, O KOTOPbIX HE MOTJIM TIOMBICIIUTh OOoTraThie OypXKya.

HeratuBHast cTopoHa Mapkcu3Ma IposiBUIach B XX BeKe, KOIIa XecTo-
Kas 60pb0a 3a BJIACTh B BUJE PEBOMIONMIA, TPAXKIAaHCKUX BOH U AeCITO-
TU3Ma MpYBeJia K IPEeHEeOPEXKEHUIO IEHHOCThIO YEJI0OBEYECKOMN XKU3HMU.
MoXHO cKa3aTb, UTO cpaboTai 3aKOH HeIpeIBUISHHBIX TTOCICACTBUIA,
o0t aJ1s BceX QyTypoJoTudecKux ucciaeqopanuii. ConitacHO 3TOMY
3aKOHY JII00O€E NeHCTBUE MOXET 1 He TIPUBECTU K XKeJIaeMOMY Pe3yJIbTary,
HO y Hero o0s13aTeIbHO OYIYyT KaKMe-HUOYAb HEMPeaBUIACHHBIE TOCIEI-
cTBUS. (BTOT 3aKOH TO-pa3sHOMY (DOPMYJIUPOBAJICS Pa3HBIMU aBTOpaMU
oT 3akoHa Mepdu no «CynepdpukoHomuku» CtubeHa Jlesutra u Ctu-
BeHa /labGHepa.)

Crnenyrolumii peIBOK QyTypojorus coBepiuniaa B KoHle XIX Beka 0ya-
romapsi TBOpUECTBY Iucareneii-panractoB I'epoeprta Yaminca u XKionsg
Bepha.



BepH B cBouMX IIpOM3BENCHUSIX MpencKasajl HayIYHBIC OTKPBITUS
M M300pETEeHUSI B cCaMbIX Pa3HBIX 00JaCTsIX, B TOM YHCJIe aKBaJlaH-
T4, TeICBUACHUE M KOCMUYECKIUE ITOJCThI. YIJUIC IpUAyMaa YHU-
BepcaibHOE «(YTYpPOJIIOTUIECKOE OpYXNE» — MAaIIMHY BPEMEHH,
MO3BOJISIONIYIO y3HATh Bce, 4TO OymeT B OymymeMm. PaKTudecKu
MMEHHO Y2JUIC 0pOpMUII «Oyaylnee» KaK OTASIbHOE IIPOCTPAHCTBO
CO CBOMMM 3aKOHaMH, Ky/a, OOMHAKO, MOXHO ITIOIIaCTh.

FepGepT Oxxopax

daHTacTbl HEe MPOrHO3MpPYT OyayLlero, OHWU NPUAYMbIBAOT Yannc (1866-1946) —
ero obpassl. BpuTaHcKkuin nucaTenb 1
ny6nmuucT, aBTop Hay4Ho-
(paHTacTU4ECKMX pOMaHOB
«MatumHa BpemeHm»,
«YenoBek-HeBNaNMKaY,
«BoiHa M1poB» 1 ap.

PaszBepHyThle MeTadOpbl, CO3MaHHBIC aBTOPAMM, JaJleKO HEe BCEraa Co-
[JIACYIOTCS C PEaJbHOCTBIO, IOCKOJBKY Y HUX Apyrasd 3ajadya — pas-
BJIeUb YUTATEIS.

Hanpumep, onucanue Kiob BepHoM noaBoaHo# J0AKW HE ObLIO
npeaBuIeHUEeM, TTOCKOJAbKY MOABOAHBIC JOAKM TOrAa yxXe cylle-
cTBOBau, HO «HayTuimyc» Kak oOGpa3 3aTMUI COBPEMEHHBIE €My
MOABOIHbBIE TOAKU, O KOTOPBIX 3HAJN TOJbKO CIEeLMaTUCTHI.

daHTacTMKa npeanoxuna HoBbll cnocob npuBbikaHus k Byay-
LeMy, CyMEBLUMI NpeoaoneTb 6apbepbl ckenTULM3Ma.

Xionb BepH

1828-1905) — chpaHuy3ckmit
XyHooXeCTBEHHbIE TTPOU3BENECHNMSI HE BhI3bIBAJIM KPUTUYECKOTO OTTOP- ( ) — (ppanuy
reorpadh v nucaterb, aBTop

KEHHUS, ITOCKOJIbKY BOCIIPUHMMAJIUCH KAaK BbIIYMKA aBTOPOB. 66 pomaHos, Goree

20 noBecTei M pacckasos,

30 nbec, HeCKOMbKIX
B 10 e Bpemsa paHTacTuka cocnyxuna yTyponornm gypHyro FIOKyMEHTATTbHbIX U Hay3HbIX

cnyx0y, npeBpaTuB Bce Oyayliee B BblAYMKY U HEYTO Hece- pabor.
pbesHoe.
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OcBanbpg LneHrnep
(1880-1936) — HemeLkui
MbICAMTENb W unocod),
OfVH 13 OCHOBOMOIOXHMKOB
hurnoconm KyneTypbl,
npogormkarens TpaguLmun
HEMELIKOro pOMaHTM3ma

1 «OUIIOCOMM KN3HINY,
MOKMOHHMK Huwe v [éTe.

O>xopax Opyann,
HacTosiLLee uvs

Opuk Aptyp Bnap
(1903-1950) — aHrnmickui
nucatenb 1 nyenuumcT.

3apoxaeHue
Hay4YyHOU pyTyponorum

B 1901 romy I'epOept Yamic Hamucan KHuUry «llpenBuaeHus: o BO3-
IeCTBUU Iporpecca MeXaHUKW 1M HayKU Ha 4YeJIOBEYECKYIO XU3Hb U
MBICJIb», B KOTOPOM MU3JIOKWI CBOE BUACHUE XU3HU B XX BeKe, BILIOThb
1o 2000 roma.

Vaiac yragall pa3BUTUE IIPUTOPOMHBIX MOCEICHUI, BOGHHOE II0-
paxenue I'epMaHNM, POCT CeKCyaIbHOU cBOOOMBI 1 co3maHue EB-
pocoro3a. A BOT NEpBbII CAMOJIET, II0 €r0 MHEHMIO, JOJKEH OBLI
B3JIeTeTh TOAbKO B 2050 romy, a MomBOAHBIE JIOOKY TOOWINCH TOJIBKO
IIJIST YTOILICHMSI CBOETO SKUIIAXKa.

B nepBoii mosioBrHe XX BeKa BBHIIIIJIO MHOTO KHUT O OyIyIIIEM, TOg00-
HbIX «IIpenBuaeHuto...» Yoamnca. OHU ToXe paccMaTpuBalIu Oymyliee
KakK IIPONOJKEHHOE HACTOSIIEe C TEMU MJIM MHBIMUA TEXHOJOTUYSCKHU-
MH YCOBEPIITEHCTBOBAHUSIMI, HO C COXpaHEHUEM TIpeXHeill colvaib-
HOIT cTpyKTypBl. HO Hapsmy ¢ HUMM BO3HUK HOBBIN XXKaHp MOAETIN-aH-
TUYTOITUU.

Spkuit npuMmep Takux npousBeneHuint — «3akaTt EBponbl» OcBajib-
na IllneHriepa, B KOTOPOil aBTOp TOBOPUT O HEM30EKHOM Aeryma-
HU3allMd €BPONENCKON KYJIBTYpPhl, O PACTYIIEM TEXHUIIM3ME KakK
HOBOM MCTOYHUKE BIACTU.

®daHTacTUKa NepebrpaeT Bce BO3MOXHbIE Ha JAHHOM 3Tarle NpeacTaB-
JieHus o oyaymem. [IucareinssM MO3BOJIEHO TO, YTO HE ITO3BOJICHO yde-
HBIM, ITIOCKOJIbKY UM HE HYXXHO OTBEYaTh 32 HECOBLIBIIMECS ITPOTHO3HI.
ITpu aToM BiussHue (paHTACTUKM Ha CO3HAHME YMTATeNIeil O4eHb BEJIUKO.

XyOoXeCTBEHHble MNpou3BegeHUs MOryT nogrotaBnuBaThb
niogen kK BoOamMoxHomy byayuwiemy. Noatomy dpaHTacTmka Obina
BocTpeboBaHa Kak CTOPOHHMKaMu TOTanUTapHOro pexuma,
Tak U ero NPOTUBHUKaMMU.

Poman [Ixxopmka Opyaiia «1984», BOepBble OIyOJMKOBAHHBIN
8 ntoHs1 1949 roga, cuuTaeTcsl OMHUM U3 U3BECTHEMIIINX IIPOU3BEIE-
HUIi1 B XXaHPE aHTUYTOIIMH, IIPEAyIIPEeXIaIONIUX 00 yrpo3e TOTalu-
Tapu3Ma. BoarbImIMHCTBO 4epT TOoTanmuTapHOro obirecTBa OpyaJiia
3aMMCTBOBaHO U3 ero Ipoobpa3zoB — CoBeTckoro Coio3a B epu-
on nuktatyphl CtajauHa u rutiepoBckoit I'epmanuu. B 2009 romy
razeta The Times Bkmouuniaa poMaH «1984» B crimcok 60 JIydyinmx
KHMWT, ONyO0JIMKOBAaHHBIX 3a ITociaenHue 60 yet, a XypHan Newsweek
MMOCTaBWJI pOMaH Ha BTopoe MecTo B cricke 100 Iydimmx KHUT BCex
BpPEMEH U HApOIOB.



B XX Beke BaxHyK ponb cTanu urpaTb He uUaenm O TexXHOo-
nornyeckon aBonoLnmn, a naem obd aBonoLMnN YenoBeka.

Huire BeIcKa3bIBaJI MIIEIO O CBEPXUETOBEKe, KOTOpasd cTaja OMHUM U3
NCTOYHUKOB COBPEMEHHOTO TpaHCTYMaHM3Ma. AJBTEpHATUBOIN MIEIM
Huie crtana mo3nnuyst pycCKUX YYeHBIX-KOCMIUCTOB, B ITEPBYIO OYe-
peab Inonkosckoro. OH co3pan mMeTadoOpy-YTONUIO «JIYUHUCTOrO 4Ye-
JIOBEUYECTBa» — JIIOAEH, OCBAaMBAIOIIMX ITPOCTOPhI KOCMOCA B HOBBIX
Tenax, a TaKKe OMUCBhIBAET MPUHIIMIIBI PEaKTUBHOTO IBUKEHUS, HEOO-
XOOUMBIE TSI HAaYaJTbHOTO 3Tama pPa3BUTHS pPakeT, TEM CaMBIM MPOJIO-
XWB TIYTh K XKeJJaeMOMY OyIyIIIeEMY.

LlvonkoBcKuUil mpenjaraj 3aceliuTh KOCMUYECKOE MHPOCTPAHCTBO
C MCIMOJIb30BAaHUEM OPOUTAIbHBIX CTAHIIMI, BEIABUHYJI UIEU KOC-
Mu4Yeckoro Judra, Moe3a0B Ha BO3AYILIHOM moayiike. CuyuTaj, 4ro
pa3BuUTHE XU3HU HA OMHOH U3 TUTaHeT BeceneHHOM JOCTUTHET TaKo-
ro MOTYIIECTBA U COBEPIIEHCTBA, UTO 3TO IMO3BOJUT MPEOA0JICBATh
CHJIBI TATOTEHMS U PACIIPOCTPAHATh XXKU3Hb BO BeelleHHOIA.

LI1oaKOBCKOI0, BRICKA3aBIIIETO MBICIIB: «3eMJISI — KOJIBIOC/Ib YeI0BeUe-
CTBa, HO HE BEYHO K€ XXKUTh B KOJIBIOEH!», BIOXHOBJISUIA UIEU PYCCKO-
ro meicauTesss H. ®. dénoposa, chopMynupoBaHHbIe B Tpyae «O01Iee
neno». Umentno MémopoB, MedYTAIONINIA BOCKPECUTh BCEX JIIONCH, KOT-
Ia-1u00 XUBYIINX Ha 3eMiie, BIICPBEIC 3asIBUJI O TOM, YTO II€ped BOC-
CTaHOBJIEHHBIM BO BCEU MOJHOTE YE€JI0OBEYECTBOM JIEXUT MYTh K OCBOE-
HUIO BCETO KOCMMYECKOTO IIPOCTPAHCTBA.

B 1950-¢ rompl pa3BuBaeTCsl XaHpP TeXHOAIOKaJMIICMCA, CBSI3aHHBIN
C OCO3HAHMEM PUCKOB SIIEPHOI BOMHBI.

B sToM XaHpe HamucaH CTaBLIW JMTepaTypHOU ceHcauuei
1957 roma poman Hesumna Illiora Hopsesa «Ha Gepery», omuchi-
Bawmuit Mup mnocie TpeTbeii MUPOBOM, SIIEPHOM BOMHBI, KOTOpasi
npowusonnia B 1964 rony u MOJIHOCTHIO YHUUTOXMIA HaceaeHue Ce-
BEPHOTO MOJIyILapusl.

B 1957 rony Xbi0o DBepeTT BbBIABUHYJI MICI0 00 aKTyaJlbHOM CYIIe-
CTBOBAHUUM MHOXECTBAa MUPOB B BUJe KBAHTOBOIO MyJbTuBepca (To
€CTh O TOM, UTO BCE BEPOSITHbIE BCEJIEHHbIC pealbHO CYLIESCTBYIOT U
MpU KaxXXa0# BO3MOXHOCTU BbIOOPA COCTOSTHUSI KBAHTOBOIo 00beKTa
MOSIBJISIIOTCS ABE HOBBIe BcejleHHbIe), a KuHr Xyo0epT mpeaioxKua
CBOIO TEOPUIO O KOJIOKOJI000Opa3Holi (popMe KpUBOIi, oNUChIBaOIIE
J00BIUY JTI000r0 KOHEYHOTO pecypca.

B Tom xe rony U. A. EdpeMoB Hammcan HaydHO-(PAaHTACTUUECKUNA PO-
MaH «TyMaHHOCTh AHIPOMENbI», B KOTOPOM ITOKa3aHa BIICYATISIONIAS
naHopama OyayIiero Ha O0ObeIMHEHHOMN 3eMIe.

EdpemoB HapucoBan o00I1IeCTBO, HAaceJleHHOE MNPUHLUUNHAIb-
HO HOBBIMHU JIogbMHU. OHU pelIMjv OOJBIIMHCTBO COLIMATBbHBIX
M TEXHUUYECKUX IIPOOJIeM, IepECTPONIN TUIAaHETY, IIPEeBpaTUB ¢¢ B
OBETYIIWI cal, BHIILUIM K 3Be31aM, BIWINCH B «Benmmkoe Kombiio»
KOMMYHUMKALIUI ¢ MHBIMU LIMBUWIN3ALUASIMU, TOTOBSICh IIPEOAOIETh
MocJIeIHNEe OTpaHUYeHUS, HaKJIaAblBaeMble 3aKOHaAMU ITPUPOAEI Ha
CKOPOCTb «MEX3BE3THOU CBI3U».

Ppuapux Huuwe
(1844-1900) — HemeLkuin
MbICAUTENb, aBTOP TEOPUK
0 CBEpXYerioBeke.

. W p g
KoHcTaHTUH
SnyapaoBuy
LinonkoBckum
(1857-1935) — poccuiickui
YYeHbIA-CaMOyyKa,
OCHOBOMOMNOXHUK
COBPEMEHHO! KOCMOHABTMKM.

Boed .
Hukonan ®épopoBuy
®dépopos (1829-1903) —
PYCCKUIA PENUrMO3HBIN
MbICIUTENb U hunocod-
cyTyporor, oanH

113 OCHOBOMOOXHWKOB

pycCKoro kocMmama.

HeBwunn Lot HopBen
(1899-1960) — aHrnmickui
nucatenb 1 aBUanHxeHep.



a
Xbto dBepeTT il
(1930-1982) — amepukaHckuit
131K, NEPBLIM NPEAOXNB-
Wi B 1957 rogy MHOro-
MMPOBYIO MHTEPNPETALVIO
KBAHTOBOW MeXaHWK, KOTOpYtO
OH Ha3Ba «OTHOCUTENbHO-
CTbI0 COCTOSHUSY.

MUBaH AHTOHOBUY
Ecdpemon

(1908-1972) — coBeTckuin
nucarens-haHTacT,
Y4eHbl-naneoHTonor

1 hnnocod-KOCMHCT.

Bpartbsa CTpyraukue —
Apkaguit HaTaHoBuY
(1925-1991)

u bopuc HataHoBuy

(poa. 1933) — coseTckue
nMcaTenk, CLEHApUCTI,
Krnaccuku COBPEMEHHOI
Hay4HOM 1 coLmansHom
(haHTacTuKw.

A depe3 nBa roma Opartbs CTpyralkyue OTBETHIN eMy (PaHTaCTUIECKOM
yronndeckoii moBecThio «IlonaeHb, XXII Bek». O6e 3T KHUTHU SIBJISIOT
Cc000IJi OIVMH U3 CaMbIX MPUBJIEKATEIbHBIX 00pa30B UACaTbHOIO 3aBTpa.

IMosects «Ilonaens, XXII Bek» cTrana rnmepBOil B IMKJIE€ KHUT, OMNU-
ChIBalOIIMX TaK Ha3biBaeMblit Mup IlonynHs. Iloxanyii, 3T0 omHa
13 HEMHOTHUX YTOIMI, B KOTOPOI OBLIO OBl MIPUSTHO U UHTEPECHO
XUTh. 31€Ch pa3pelieH KOHQIMKT MEeXIY IMTOTPpeOHOCThIO YeloBeKa
B MPUKJIIOYEHUSIX U CO3AaHUEM HUaeanbHON yronuu. OnHaKo gaxe
B atoii yronuu ectb KOMKOH-2 (Komuccust To KOHTPOJIIO Hayd-
HBIX TOCTVKEHUI), OTpaHUYMBAIOIIMI TEXHOJOTUU U yOUBaIOIIUA
moneit. 1 B 3aBepllieHrE€ HACTYIMAeT CUHTYJISIPHOCTb — TOPXKECTBO
CBEPXUYEIIOBEYECKOTro pa3yMa JJIOJEHOB — CJIEAYIOIIEel CTYIIEHU pa3-
Butus Homo sapiens.

XapakTepHo, 4To no3nHee n Edppemon, n CTpyrankue mepennm K 60-
JIee IIECCUMUCTUYHOMY B3IJISIAy Ha Oyayliee 4yejloBedecTBa. S pkoe mpo-
sIBJIeHUE 3TUX n3MeHeHuit — pomad Edpemona «HYac brika», HammcaH-
HbIH B 1968 romy.

«Hac Bbeika» — cBoeoOpa3Hasi aHTUYTOIMS, Mpeaynpexaaroias
MUDP 00 OIMACHOCTSX, TAasIIMXCSI B CTPEMUTEIbHOM Mporpecce 6e3-
JIYXOBHOU uuBuan3aluu. Ob6ecue10BeYeHHBIN pa3yM poxXaaeT uy-
JIOBU1I — TaK BO3HMKAET MUP UH(PEPHO — HEIIPEePbIBHOTO U OECKO-
HEYHOro, 6e3bICX0IHOr0 cTpagaHus. B coBeTCKoe BpeMsl 3Ta KHUTra
ObL1a M3bSITAa U3 Mara3mHoOB U OMOJIMOTEK MPaKTUYECKU Cpal3y Mo-
CJIe CBOETO BBIXOJa B CBET.

Boob6iie, MHOTHE (haHTacTMUYECKME TTIPOU3BENEeHMS, cCo3TaHHbIe B 50-¢ ro-
Ibl XX BeKa, B XyI0XECTBEHHBIX 00pa3ax OymyIlero o4eHb TOYHO OTpaxa-
JIM HacTosIIee.



1960-e rogbl — anoxa
LUTYpMa U HaTUCKA

B 60-¢ roasl XX Beka HaxJIbIHYJIa OYepeaHast BOJIHA TEXHOONTUMMU3MA, BbI-
3BaHHas SKCMOHEHLMaTbHBIMU yCIIEXaM1 B OCBOEHUH KocMoca. Toraa xe
H. Xpy1i€B 3asBUj1, UTO HbIHELIHEE MOKOJEeHUE JItoaeid OyIeT XXUTb Mpu
KOMMYHU3MeE.

B T0 ke BpeMs B 00lleCTBE HAKAILIMBAJIOCh pa3oyapoBaHUe U3-3a He-
COBIBIIMXCS IMTPOrHO30B. BhIpaxkeHMEM 3TOTO CTaIu UIeU O HeTIO3HABa-
eMOCTH OyAaylIero u 6€CCMBICICHHOCTH CYILIECTBOBAaHUS JIIOACH, BbIpa-
KeHHBbIe B ITpousBencHusx Cranuciaba Jlema.

becuenbHas n 6ecKoOHeUHas 3BOJIIOLIMS POOOTOB Ha 3a0bITOM ILjia-
HeTe B «HemoGenumom» Jlema — 3To 4yeTKo chopMyaupoBaHHas
KOHCTaTalusi 0€CCMBICIIEHHOCTHU CYIIECTBOBAHUSI KaK OTIEIBHOTO
WHIWBUOA, TaK M IUBUIN3AalINH B 11eJIoM. JleM co3ma B CBOMX KHU-
rax BcelleHHYI0, B KOTOPOI1 4eJIOBEYEeCTBO UTPaeT B O€3BBIMTPHIIII-
HYIO UTDY.

B 60-e rogbl BCMbIXHYNWN NepBble UCKPbl MAEN, pa3BUBLLMXCS
TONbKO K KOHLY XX Beka.

B 1959 rony Puuapn ®eiiHnMaH B cBOel JieKUMKM «TaM, BHU3Y, ITOJIHO
MecTal», KoTopyio oH dutan B KanmdopHUIICKOM TEXHOJOTUYECKOM
MHCTUTYTE, BBICKA3aJI UIEI0 O HAHOTEXHOJIOTUSIX.

CJI0BO «BHU3Y» B Ha3BaHWU JIEKIIMM O3HAUYaJI0 «B MUpPE OYeHb MaJIbIX
pa3sMmepoB». Torma MeifHMaH cKa3all, YTO KOIma-HUOYIb, HAIIpUMeED, B
2000 ronmy, Jiroau OyayT YAUBIISITHCS TOMY, 4TO 10 1960 roma HUKTO He
OTHOCWJICI CePhe3HO K NcCaeqoBaHNIM HaHoOMMpa. OH cYUTa, 4YTO Ye-
JIOBEK CMOXET JIETKO OCBOUTHh HAHOMUP, €CIIN CO3JaCcT MalllMHY-p0o06O-
Ta, CHOCOOHOTO AeTaTh YMEHBIIEHHYI0, HO PabOTOCIIOCOOHYIO KOTTUIO
caMoro ce0s.

B 1965 romy MpBuHr I'ya ommy6ImMKoBall CTaThIo O MEPBOI CBEPXUHTEILICK-
TyaJIbHOM MalllMHe, B KOTopoil nucai: «OmnpeneanM cBepxpasyMHYIO Ma-
IIMHY KaK MalllMHY, KOTOpasl CllocoOHa 3HAaYMTEJbHO IIPEB30UTH BCE UH-
TeJJIEKTyaIbHBIC NeiCTBUS JIIOOOTO YesloBeKa, KaK Obl yMEH TOT HU ObLII».

B 1960 rony Xeiinu ¢pon Depctep myGaukyet cratbio «CyaHBIA JeHb.
ITatauna 13 HosiOopst 2026 roma. [JaTta, Korga yeaoBedecKas MOIYJISILIUAS
JIOCTUTHET O€CKOHEYHOCTH, €CJIM OHA OYJIET PacTH C TOM XKe CKOPOCThIO,
KaK U TocJiefHUE ABa ThicsueneTusi». B 3Toil paboTe OH MoKa3bIBaeT,
YTO UYMCJIEHHOCTb HaceJleHUs 3eMJIM pacTeT He 3KCHOHEHLUAJIbHO,
a TUIepOOINIECKU, TO €CTh IIPONOPLIUOHANILHO 1/¢, TOe ¢ — 3TO Bpe-
MsI IO HEKOIl KiIoueBoi Touku B OymymeM. Ilo mHenuio, Depcrepa,
3TO MPOUCXOAUT 3a CUET CIOXEeHUs ABYX (pakTopoB. IlepBbiii — ecTe-
CTBEHHBIM POCT YMCJIEHHOCTU HaceiaeHus. BTopoii — pocT TeXHOJOo-
Ui, KOTOPBIA MPONOPLIMOHAJIEH POCTY YMCJIEHHOCTU HAceJeHUs, T0-

Puyapa ®unnunc
®denHmaH

(1918-1988) — amepukaHckuin
(OU3NK-TEOPETMK, OANH 13
OCHOBaTenewn KBaHTOBOM
3MeKTPOAMHAMUKY, naypeat
Hobenesckoit npemun

no couanke 1965 roga.

WpsuHr IxoH Ny
(1916-2009) — aHrnuickui
matemartuk u punocod,
OVH 13 aBTOPOB NOHATHS,
KOTOpOe B HacTosLLEe

BPEMS Ha3bIBAETCS «TEXHO-
NOTVYECKAN CUHTYMNSIPHOCTbY.



XeriHu ¢poH PepcTep
(1911-2002) — aBcTpUiACKMiA
hn3nk, MaTemaTyK, OanH

113 OCHOBONMONOXHIKOB
KknubepHeTHKA.

Aptyp Yapnb3 Knapk
(1917-2008) — aHrnuiickuii

nucatenb, y4eHbld, pyTyporor

32

v u3obpeTtatens. Ero poman
«Kocmmyeckas ognccest
2001 roga» bbIn
3KpaHuaupoBaH B 1968 rogy
CraHnm Ky6pukom.

CKOJIbKY UeM OOJIblIlle JIoaeit, TeM 00JbIne n3ooperarencii. OueBUIHO,
yto DepcTep He IIpaB, Iojiaras 9YTo YeJIO0BeK MOXET Pa3MHOXAThCs He-
orpaHm4eHHO OBICTpO. M BcKope 1mocie HaltmcaHus 3TOM CTaThU cTajia
oueBMIHA TCHACHIUS AeMOrpadrIecKoro nepexona 1 €CTECTBEHHOIO
CHIXEHUS POXKIAeMOCTH.

B 1962 romy Apryp Knapk Hanmcan kHury «Ilpoduim Oymyiiero».
B Heit o chopmynmpoBan Tak Ha3dbpIBaeMble 3aKOHBI Kiapka, B cooT-
BETCTBMU C KOTOPLIMH Pa3BUBAETCsS COBpEMEHHAsI HayKa.

IlepBbIii 3aKOH: eCJIU 3aCyKEHHBIN, HO MpecTapesblii Y4eHBIN TOBO-
PUT, YTO HEUYTO BO3MOXHO, OH MOYTU HaBepHsiKa npas. Eciu ke oH ro-
BOPMUT, YTO HEUTO HEBO3ZMOXKHO, OH IMOYTHU OIIPEeAeIeHHO OIIOaeTCs.
BTopoii 3aK0OH: e1MHCTBEHHBIN MyTh OOHAPYXXUTh Mpeaesibl BOZMOX-
HOTO — YUTH 3a 3TU IIPEIEIibl, B HEBO3MOXHOE.

TpeTnii 3aKoH: J00as1 TOCTaTOYHO YILIeNIasi BIIEpea TEXHOJOTUS He-
OTJIMYMMa OT Marvu.

OcHoBHoIi nipo6aemMoit pyTyposoroB Kiiapk cuuran oTcyTcTBUME BOOOpa-
>KEHUS.

IIpenckazanusa u uaen Aprypa Knapka

1. B 1945 rony B ctarbe «BHe3eMHBIE peTpaHCISATOPBI» ObLIA MPEIIO-
KeHa Maesl CO3MaHMUs CUCTEMBI CITYTHUKOB CBSI3U Ha IF'e0CTallMOHAaPHBIX
opOuTax s opraHU3alMu riI100albHOM crucTeMbl cBI3u. Ha 3Toi unee
0a3upyloTcs MPaKTUYECKM BCE COBPEMEHHBbIE€ IJI0OaJbHbIE CHUCTEMBI
KOMMYHMKAIIMU, B TOM yucjie MHTepHeT.

2. B 1954 rony B muchbMe K IMPEKTOPY OTAea HayKU AMEPUKaHCKOTO
HalMoOHaJILHOrO 0I0pO MoroAbl ObljIa BhICKa3aHa MJesl WCII0Jb30Ba-
HMSI OpOUTATBHBIX CIIYTHUKOB JUIsI peacka3anus noroasl. [loznHee
OHa OblJIa peaJn30BaHa.

3. B pa3Hoe Bpems ObUIM caenaHbl npenckazaHus go 2100 roga. Tou-
HO OBLIIM IIpeICKa3aHo IMOSIBJIECHUE COTOBBIX Telle(POHOB, «BCEMUPHOMN
oubnaMoTekn» M OecnpoBOOHON mNepemayn sHeprur. OmXHAKO 4YacTh
MPOTHO30B 0Ka3ajach CIUIIKOM ONTUMUCTUYHONI: OBJIaAcHUE TEPMO-
gsaoMm — 1980—2000 roabl, kojoHu3auusa riaHeT —1990—2010 rogwl,
KoHTpoJb noroasl — 2010—2020-¢.

B 1963 rogy Cranucnas Jlem nuiiet KHUry «CyMma TexHoJorun». B Heit
OH IPOaHaJIU3UPOBaJ BO3MOXHOCTA BOSHUKHOBEHUS TTPUHIIUITHNATIBHO
HOBBIX I'PYIII HAYYHBIX JUCUMILIMH U OJTHOCTHIO OTKA3aJICS OT IIPOCTHIX
SKCTPAMNOJSALUOHHBIX IOCTPOeHUI OymyIero. Jiem mpuiles K BBIBOAY O
HEU30eXXHOCTU HEKOTro Iepexoaa, KOTOpbIil 3aBepliuT a3y 3KCIIOHEH-
LIMAJIbHOTO POCTa YeJI0BEUYECKOM IMBUIN3ALIUK, TIPUIEM 3TO IMPOU30ii-
et B Omkaiiiue cotHu JieT. OH He clieliajl KOHKPETHBIX MpeACcKa3aHui
Ha OJImkaiilee JecITUIETUs, HO TToKa3al HaHopaMy Oyayllero, B KOTO-
POM paccMOTpel ITOCIEACTBUSI CAaMbIX HEBEPOSITHBIX U300PETEHUIA.

Hanpuwmep, JleM nmoapo6HO pa3dupaeT mpobdiaeMy TOXIECTBa KO-
MU1ii, KOTOpas BOBHUKHET, KOI/la CTAHET BO3MOXHBIM KOIMPOBaHUeE
YyeJ0BeKa ¢ TOYHOCTBIO 10 aTOMOB. KpoMme Toro, oH uccienyer cu-
TyalluIO C SKCIIOHEHIIMAJIbHBIM POCTOM YHCJIa YYEHBIX, B pe3yIbTa-
T€ KOTOPOIO BCE JIIOAM Ha 3eMJie TOJDKHBI CTaTh ydeHbIMU. Ceityac
MBI 3HAaeM, UTO 3Ta TEHACHLUS MepeIOMUIACh, B CTpaHaX ObIBIIETO
CCCP yncio yueHbIX CHUXKAETCS, B pa3BUTBIX CTpaHaX CTaOMIJIN3M-
pOBAJIOCH U pacTeT ToJIbKO B KuTae.



ITo3xe Jlem Hanmmcanm AByXTOMHOe McciienoBanue «DaHTtacTnka n Qy-
TYPOJIOTHSI», B KOTOPOU ITOABEPT IIPOTrHOCTUYECKNE CIIOCOOHOCTU CO-
BpEeMEHHOI eMy (PyTypOIOTUH KEeCTKON KPUTUKE, PABHO KaK 1 XyIOXKe-
CTBEHHBIC TOCTOMHCTBA (paHTACTUKH.

Ha o0meM ¢doHe ydeHBIX U TMcaTesieid, AeJlaloluX npeacka3aHus Oy-
nyuiero, BwimensieTcs: ¢purypa I'epmana KanHa m3 «MO3roBoro TaHkKa»
RAND. Ero uccienoBaHue OyaylIero CTPOMUTCS Ha MPUOIUKEHHOM
K peajJbHOCTH IIPOCTPAHCTBE 3aKOHOMEPHOCTE. DTO MO3BOJISIET eMy
YYUTHIBATH B3aMMOEMCTBHE Pa3HbIX BUIOB KalluTala.

Haub6onee 3nameHuTa ero kaura «O TepMOsIIepHOI BOWHE», HATTN -
caHHas B 1960 rony. B Heit KaH He TOJBKO OMUCHIBAET TEXHOJIOTHUIO
U MOJUTUKY, HO U IOKA3bIBAECT UX CBSI3b C 9KOHOMMKOM M COXpaHe-
HUEeM 4yejioBedyeckoro kanutaja. OcCHOBHas uiuest KHUTH — TEPMO-
siiepHasi BOMHa BO3MOXHa, 1 €€ MOXXHO BBIMTPaTh — IILJIa B pa3pe3
¢ HaOMPaBIIMMU CUJTY NALU(PUCTCKUMU HACTPOSHUSIMU SITOXU.

OcHoBoli MeTonma mnpeackazanus I'epmana Kana ObL1 aHaau3 TeMIla
SKOHOMUYECKOTO pOCTa pasHbIX cTpaH. B 1967 rogy oH Hamucaia KHU-
ry «Mup B 2000 rogy», Toe mpeackKa3ana pocT 0JaroCOCTOSTHUS APYTUX
ctpaH 1o ypoBHs CIIIA 1 TOpxKeCTBO TepMOSACPHOM 3HEPIreTUKU, HO
He cleliaJl HUKAaKMX IIpelcKa3aHuii 06 MHTepHeTe, COTOBBIX TelehoHax
n pacmrage CCCP.

B 1968 romy BhIlIa KHUTa cTaHGOpAcKoro mpodeccopa Iaynsg Dpiauxa
«[MonynsaronHas 6omb6a», B KOTOPOIl OH IIpeacKa3al MaCcCOBBIN royiof B
1970—1980-x ronax. ETMHCTBEHHOI 3a1IMTOI OT peaqus3aliyi MpauyHOIro
MPOTHO3a, M0 €ro MHEHUIO, MOIJIO CTaTh OrpaHUYEeHUE POXKIAAEMOCTH.
XoTs mpeAcKa3zaHue O Tojiofie He CObLIOCH, DPJINX MPOA0JIKaeT HacTau-
BaTh, UTO €T0 MOJIeJIb B 11eJI0M Oblla BepHa, a B OIIMOOYHOCTH ITPOTHO3a
BUHOBAaTa HEOIIPeACICHHOCTh HAYaIbHBIX JaHHBIX, a UMEHHO CHIKECHUE
POXIAeMOCTU U YCTIEXU 3eJICHOU PEBOIOIIMU B CEJIbCKOM X035 CTBE.

Booo6iiie, B 1960-¢ rombl IIpoucXoauT B3pbIB UHTEpeca K QyTYpOJIOTUU BO
BceM mupe, B ToMm uyucie u B CCCP. Kak mucan M. B. bectyxes-Jlana,
TBICSIYM JTIONel Opocuyinchk B nporHosupoBaHue. OgHako B CCCP stot
IMPOEKT OBbLI BCKOPE IMPUKPHIT, TAaK KaK OH MOT CTaTh aJbTepHATUBOM
naptuitHomy riIaHupoBaHuio. B 2001 rony B Kypce nekumii «Coumaib-
HOE IPOrHO3MPOBAHUE» OH Jajl pa3BEPHYTYIO UCTOPHIO DYTYPOJIOTUH 10
80-x romoB XX Beka.

B 60-e rogbl XX Beka Hayanu pacnpocTpaHaTbCa TpaHcryma-
HUCTUYECKME Naen.

Ho B enviHOe ABMIXKEHUE TpaHCTYMaHU3M odopMuicsa Toabko B 1980-¢
ronbl 6;1aronapsi paboram MapsuHa MuHckoro u I'aHca Mopageka.

| B koHUe 60-x 3apogunacb KpUoHuKa.

BriepBrie nnero 3aMopakuBaHMS Tejla YeJI0BeKa ¢ HeIbIo MOCIeIyIoIe -
ro BockpelleHus npemioxi Podoept OrruHrep B KHure «IlepcrekTn-
BbI OeccMepTHsI», BhilIenieil B ceet B 1962 romy.

IlonpobHee 06 3ToM cM. B m1aBax «beccmeptue» u « TpaHCTyMaHU3M».

RAND — amepyKaHcKuit
CTpaTernyeckui
1CCNenoBaTeNbCKMiA LIEHTP,
CO3/aHHbIN B 1948 rogy

ANs KOHCTPYVpOBaHUS
CaMOIeTOB, PaKeTHO TEXHUKM
u cnyTHUKoB. C Havana 1960-x
rofos cneupnanuctel RAND
3aHUMAIOTCS! BbIMUCTIUTENBHOM
TEXHWKOM

11 NpOrpaMMMUPOBaHNEM.

Uropb BacunbeBuny
BectyxeB-llana

(pog. 1927) — poccuiickuin
YY4eHbIi, UICTOPUK, CoLMomnor
1 cpyTyponor, cneuuanmet
B 06nacTu couuansHoro
NPOrHO3MPOBaHNS

¥ rnobanucTuky,

¢ 2006 roga noYeTHbIN
npesngeHT MexayHapogHoi
aKaaemMun nccneaoBaHuia
GyayLiero.
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AneuH Todconep
(pom. 1928) — amepukaH-
CKIA nucarerb, CoLMOonor n
¢hyTypOnor, OfWH 13 aBTOPOB
KOHLIENLMM «MH(OPMaLIMOH-
HOW LIMBUNN3aLMNY.

Anuesep LLnomo
KOakoBscku (pog. 1979) —
aMepUKaHCKWIA creLpanieT no
CKYCCTBEHHOMY UHTENMEKTY,
OfIMH U3 OCHOBATENEN 1
pykoBoguTens MHcTuTyTa
CUHIYNSPHOCTH, pa3paboTumk
[pyxecteeHHoro U

$at
Anzek AsumoB
(npvn poxaeHnm Ucaak
tOpoBuy O31moB,
1920-1992) — amepukaHckuii
nucatenb-haHTacT,
nonynspu3aTop Haykw,

aBTOop 0KOMo 500 KHu.
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Kpusuc
B dyTyponoruum

Bsier ontuMu3Ma 1o OTHOIICHUIO K OyayllieMy, COBITaBIIMiII ¢ Haya-
JIOM OCBOEHHUSI KOCMOCAa U BCEOOIIMM 3KOHOMHYECKUM POCTOM, 3a-
BEPIIMJICSI ¢ OKOHYAHMEM KOCMUYECKOM TOHKM U «XPYILIEBCKOM OTTe-
nenu». B konne 1960-x rogoB 3apoanioch KOJIOTUYECKOE ABUKEHUE
nox to3yHroMm: «Hukakoi#t ¢pyryponoruu 6e3 skoyoruu!». Kpome Toro,
B OOIIIECTBE CTAJIU PACIPOCTPAHATHCS TEOPUM O KOHBEPIeHIIMU COLIMA-
JIu3Ma 1 KanuTajan3Mma.

B 1970-m rooy DaBuH Todduep onyobarnkosan KHUTY «I1Iok Oymyliero»,
B KOTOPOW HCClIeqoBajl BIUSHUE HEe YeJoBeKa Ha Oyayliee, a Oymayiiero
Ha JeJioBeKa.

OcHoBHag 3acayra Toddaepa — B BBIAEISHUU MOCTUHAYCTPUATBHOM
cTaguu oOllecTBa, KOTOPYIO OH Ha3blBaeT TPETheil BOJHON. A IEepBbI-
MU U BTOPBIMU BOJIHAMMU SIBJISIIOTCSI COOTBETCTBEHHO arpapHoe W MH-
nyctpuanbHoe obiiectBa. Toddaep Takke ucciaeqoBal, Kak BIUseT Ha
JIOJIEN pa3BUTHUE TEXHOJOTUM: OH OIMCAJ COCTOSHHUE YEJIOBEKa, Ipe-
OBIBAIOIIETO B PACTEPSIHHOCTHU M3-3a MHOXECTBA MPOUCXOISIIIUX Mepe-
MEH, TTOTEPSIHHOTO BO BPEMEHU.

Wnesa mokos oymymiero B 2004 roxy 0nl1a pa3suTta Dnme3epoM KOakoB-
CKU.

B 1972 rony lennuc Menoy3 caenan 3HaMEHUTHIN gokJaa PuMckomy
K1yoy (moapobHee — c. 46), B KOTOPOM IIpeacKa3aj pe3Kuil criaa 3Ko-
HOMMKHU U YMCICHOCTU HaceleHUus B cepeannHe XXI Beka. Ero moaens,
Tak ke Kak U y Majbryca, 0a3upyercs Ha HEKMX IPEINOJIOXKEeHUSIX, KO-
TOpBbIE MOTYT OKa3aThCs JIOXKHBIMU. BBIBOOBI Memoy3a OoCHOBaHBLI Ha
JIMHEITHOM XapaKTepe poCcTa TEXHOJIOIMI U CBSI3aHHOTO C 3TUM IIPUPO-
CTa JOCTYITHBIX PECYPCOB U HE YYUTHLIBAIOT 3KCIIOHEHUMAIBbHBINA POCT
CBEPXTEXHOJIOTHIA, HaOJII0gaeMbIi B pealbHOCTU.

B koHue 70-x ropoB XX Beka 0003HaA4YMnMcb ABa OCHOBHbIX
HanpaBneHuss yTyponornm: TEXHOONTUMMUCTbI M IKOMECCU-
MUCTBI.

TexHOONTUMUCTHL YBEPEHHBI B IIOCTUHIYCTPUAIILHOM IIPOLBETAHUY Y€ -
JnoBedyecTBa. OHM U OTBOAST HAyKe U TEXHUKE INMTABHOE MECTO B YCIIEIII-
HOM pellIeHNM COLIMaTbHO-3KOHOMWYECKNX, TEXHUUECKUX U TTOJIUTHYE -
CKHUX 3amad. A 5KONEeCCUMUCTHI IIpeapeKaloT o0anbHYI0 KaTacTpody
MHUpa B OMKaIIe IecITUIeTUSI.

ITo mHeHuto bectyxeBa-Jlaabl, 60pb0a MexXIy dTUMU TEUEHUSIMU CO-
CTaBWJia OCHOBHOE COAEpKaHUE UCTOPUU (DYTYpPOJOTUU TOCIETHEN
YyeTBepTU XX BeKa.



B 1990-¢ x HUM MO6ABUINCH TEXHOIIECCUMHUCTHI, KOTOPEIE BUAST yTIPO-
3bl YEJIOBEYECTBY OT HOBBIX, €IlI€ HE CO3JaHHbIX TEXHOJOrUil. B To e
BpeMsI pa3BUBAETCS albTE€PHATUBUCTUKA — IMMOUCK MHBIX MyTeid pa3Bu-
TUSI UMBUIM3ALUNA, B TOM YHMCJIE MOUCK aJbTepHATUBHBIX UCTOYHUKOB
9HEpPIruM, aJbTePHATUBHBIX BUIOB COLIMAJbHOIO YCTPOMCTBA, MOCee-
HUIA, TpaHCIOpPTA.

B 1979 roay Bela KHUra Aiizeka AzuMoBa «Bbibop kaTtactpod». AB-
TOp UMCCenoBaJl pas3fMYHbIE YIpo3bl CYIIECTBOBAHUIO YEJIOBEYECTBA,
KOTOpBIE MOTYT IOSIBUTBLCS KaK B OMKaiiliee BpeMsI, TaK U B OTHAJICH-
HOM OynymieM. B pesynbrate oH IpuIllesl K ONTUMUCTUIHOMY BBIBOIY,
YTO B LIEJIOM 3TUX YIPO3 MOXHO M30eXKaTh.

B 1986 rony BhIlIa KHHUTA «MalllMHbl co3uIaHus» Dpuka Jpekcnepa.
B Hell oH BmepBble MoKa3aJl KapTUHY Oynyllero, B KOTopoM 3ddex-
TUBHO MPUMEHSIETCSI MOJIEKYJISIPHOE TIPOU3BOACTBO — IPOU3BOACTBO C
aTOMapHOU TOYHOCTHIO, BHIMTOJIHIEMOE MUKpPOMAaIlIMHAMU, UMEHYEMBbl -
MU HaHopoOoTtaMu. OHUM OYAYT HCIIOJb30BaHBI [IJIsi «BbIpAlllMBAHUSI»
CJIOXHBIX YCTPOMCTB, MPUBEAYT K PEBOJIIOLIMM B MEAUIIUHE, TTO3BOJISIT
€03/1aTh HOBBIE BUABI OPYKUSI U HOBBIE INI00AIBHBIC PUCKMU.

M MeHHO ¢ 3TOi KHUTH TTOIIIJIa cllaBa «HAHOTEXHOJIOTHit». OIHAaKO BCKO-
pe 2To Ha3BaHMUE CTaJIM aKTMBHO MCIOJIb30BaTh U BCE, KTO 3aHUMAaETCs
XUMUEH U METKOIUCIIEPCHBIMY MaTepHralaMi, U UCXOTHBIM CMBICII IO~
HSTUSI «<HAHOTEXHOJOTUW» OBbLT yTpayeH.

B 1980-¢ rogber Havan mucarhb PatiMonn KyprBeitn, TOCTUTIINIT B TaJlb-
HEeMIIIeM BBIOAIONINXCS YCIIEXOB B TEXHOJOTMYSCKOM IPOTHO3HMPOBA-
Huur. B 1990 romy BEIIIA eT0 KHUTA «Dpa MHTEJUICKTYAILHBIX MaIllnH»,
B 1999 — «Opa nyxoBHBIX MalmnH», a B 2005 — «CUHTYJISIPHOCTD PsI-
nmom». IlompobHee o mporHo3ax KyprBerina unrtaiite Ha c. 44.

B navane 1990-x romoB actpodusuku Puuapa I'ort u bpaugon Kap-
Tep BOEpPBbIe BbICKA3aJu Uaeu O pa3HbiXx dopMax Doomsday argument
(DA) — npencka3aHusIx OyayIliero Ha OCHOBAaHMM TOJbKO MH(poOpMa-
LMK O BPpEMEHU IIPOIILIOro cylllecTBOBaHUS 00bekTa. ITonpobHee o DA
yuTaiTte Ha c. 52.

B 1996 roay BHIILIO TIepBOE U3IaHKWE KATUTAIbLHOTO IBYXTOMHMKA J13-
Huena bemna Fondation of Future studies («OCHOBBI McCClenOBaHUS
Oymy1ero»), B KOTOpOM ObLI MOABENEH UTOT Pa3BUTUS (PYTYPOJIOTUU K
MOMEHTY HanucaHus KHUTU. K ToMy BpeMeHU o ¢yTypoJIoTUX OBLIO
HamnucaHo okoJjio 3500 KHUT, U3 KOTOphIX, Mo MHeHu1o benna, 70 mpu-
Haajexar 30J10ToMy (poHY.

BpaHpoH Kaptep

(poa. 1942) — aBcTpanuickmii
acTpodn3mK 1 KOCMOTOT,

B 1973 rofly OKOH4YaTemNbHO
ChopMynupoBan aHTPOMHbIN
MPUYHLMM, B KOTOPOM YCMOTPEN
pacLuvMpeHue NpuHLMna
KonepHuka.

Oanuen Benn
(1919-2011) — amepukaHckui
couyvonor 1 nyénmumcr,
OCHOBaTerb TEopiK
MOCTUHAYCTPUANLHOMO
(MHbopmaLmOoHHOrO)
obuiecrsa.



Ecuxupo ®paHcuc
®dykysima (pog. 1952) —
BNUATENbHbI aMepUKaHCKMiA
cunocody, nonuTu4eckmit
9KOHOMMCT W MMCaTenb,
HEOJHOKpaTHO BbICTyNarn ¢
KPUTMKON TPaHCryMaHu3ma,
TEXHONOTUN KITOHMPOBAHWS
YeroBeKa, FeHHON MHXEHEPUN
1 BPYTUX TEXHOMNOMN,
HanpaBneHHbIX Ha ynyyLeHme
YernoBevecKoro Tena.

Camioanb dunnunc
XaHTUHITOH
(1927—2008) — n3BecTHbII
amepu1KaHCKWi coumonor

11 NOMUTONOT.
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dyTyponorusa
Ha pybeXxe
XX n XXI BekoB

B 1992 rony ®psncuc PykysamMa onyonmkoBaia KHUTY «KoHel nctopun
Y MIOCJIEIHUI YeJIOBEK», B KOTOPOI 3asIBUJI, YTO UTOTOM UCTOPUUIECKOTO
Pa3BUTUS SIBJISIETCSI CUCTEMA TOCYAapCTBEHHOTO YIIPaBJIEHUS B AyXe JIM-
OepallbHOM IeMOKpaTUM, JIydllnuid npuMep KoTtopoii — EBponeilickuii
co3. BMmecte ¢ TeM KoHell uctopuu, no MykysiMe, — 3TO elle He KO-
Hell COOBITH, TaK KaK BO3MOKHBI OTKAThl OT HAMIEHHOUN COBEpIIIECH-
HOI (DOPMBI TIpaBICHUS.

OCHOBHBIM MIpeaMeToM aHanu3a y MyKysaMbl cTaia 3BOJIOLIMS COLIM-
aJIbHOTO KamuTajaa. DBOJIOLMIO TEXHOJOTU OH BOCIIPUHUMAET Kak
yIpo3y, MOCKOJIbKY MOSIBJIEHUE MOCTIIONEH MPUBENET K pacKoJry oo1iie-
CTBa, HEPABEHCTBY U KPU3UCY JTUOEpaTbHOM J1EeMOKPATUM.

DTa KHUTIa B LIEJIOM OTpaxajia cuTyaluio Hadanaa 1990-x u npeackasbi-
BaJia TPeH[ BIJIOTh 10 ceHTAOps 2001 roxa.

B 1993 romy B orBeT Dykysime Camioanb XaHTUHITOH MyOJIUKYyeT
B AMEPUKAHCKOM TTOJIMTOJIOTUYECKOM XypHaie «MeXIyHapOIHbIE OT-
HowmeHust» (Foreign Affairs) ctatbio «CTOIKHOBEHUE UBUIM3ALINI».
A uepe3 Tpu roaa BuIXOAUT ero KHUTa «CTOJKHOBEHUE LIMBUIM3ALIUI
U nmpeobpaszoBaHre MUPOBOIO MOPsSIIKa» — MCTOPUKO-(dusocodckuia
TPakTaT, MOCBAIIEHHBII MUPY TTOCTE XOJIOTHOW BOWHBI.

XaHTUHITOH YTBEpXKIAeT, UTO MUP IEJUTCS Ha ACBATh LIMBUIM3AINI:
3anajgHylo, IPaBOCAaBHYIO, OYIIMICKYIO, HMCIAMCKYIO, KMTalCKYIO,
SIMOHCKYI0, MHAYUCTCKYIO, a(pUKaHCKYI0 M JIAaTUHOAMEPUKAHCKYIO.
Kaxnas u3 Hux onpenensercs oOIIUMU KYJbTYPHBIMU M PETUTUO3HBI-
MU KOpHAMU. Y MeXIy STUMM AeBATHIO HIUBUIN3ALUSIMU IIPOXOST JIU -
HUM TEKTOHUYECKOro pasnoma. [IpumepamMm Takux KOHGIUMKTOB XaH-
TUHI'TOH Ha3bIBaeT BOMHY B ObIBIIeH FOrocnaBuum, MHAO-MaKMCTAaHCKUAT
KOH(MIUKT U TEPPOPUCTUYECKYIO AeATeIbHOCTh Anb-Kanapl. 3anagHas
LIMBUJIN3ALMS CYUTAET CBOM LIECHHOCTU YHUBEPCAIbHBIMU U MBITACTCS
MPUBUTH UX APYTUM LIMBUIU3ALUSIM, YTO BBI3BIBAET COIMPOTUBIIEHUE.
Kaxnmasa nuBunuszanus cuutaeTr cedsi eIMHCTBEHHO NPaBUJILHON U A0-
CTOIHOM TTI00AILHOTO TOMUHUPOBAHMS, HO HEKOTOPbIE 0COOEHHO aK-
TUBHBI B JOCTMXXEHUU 3TOrO cTaTyca, a UMEHHO — KUTalicKasl, 3ama/-
Hasl 1 UcJaMcKasl.

dykyama U XaHTUHITOH BbICKa3blBalOT MOMSAPHbIE B3rMNsAbl
Ha Byayliee, Ho oba paccMaTpuBaloT ero B NepBylo ovepenb
Yyepes Npu3amy coumanbHOro Kkanutana.



B 1993 romy Ha cumno3uyme, KOTOPEHIil ITpoBommics LleHTpoMm KocMmu-
yecknx ucciaenoBanmnit HACA um. JIpiorica 1 A3poKOoCMHWYECKUM WH-
cruryroM Oraiio, BepHop BuHmIX BriepBBIe BEIIBUHYI HUOCIO0 TEXHOJO-
TAYECKOM CUHTYISIPHOCTH — TUIIOTSTUYECKOIrO0 MOMEHTa B OyHyIleM,
KOTa MHTEJJIEKT KOMIIBIOTEPOB IIPEB30MACT YenoBeueckuii. OH 1oja-
rajI, 4To 3T0 IIpou3oiaeT B meprod Mexxay 2005 n 2030 romammu.

B 1996 roay BuIlIIa KHUra KaHajackoro ¢uinocoda dxona Jlecnu «Ko-
Helnl cBeTa. Hayka m 3TuMKa 4eloBEe4ECKOIO0 BBIMHPAHUSI», B KOTOPOM
OBLIM PACCMOTPEHEI BCE HOBBIE TMIIOTETUUECKIE CLIEHAPUU KaTacTpod,
B TOM 4ucJie HaHOpPOoOOThl U DA. ABTOp caenan BbIBOM, YTO B OJMKaii-
e 200 J1eT BEepOsITHOCTDb BRIMUPaHMsI yejaoBedecTBa cocTaniser 30%.

C aToro MomeHTa uHTepec Kk Teme rnobanbHbiX KatacTpod
NMOCTOSIHHO pacTeT, W MNOSsBNSAOTCA BCE HOBble W HOBble
cueHapum macwTabHbIX 6e4CTBUNA.

B 1999 rony Aptyp Kitapk onyGiauKoBaJl HOBBIII COOPHUK IpeacKasa-
Huit no 2100 roma. Hu ogHo u3 npencka3aHuii, caeJaHHBIX HA MIEPUOL,
1o 2010 roga, He cOBLIOCH, B TOM UHMCJIe HEe HaliileHa BHe3eMHasl XKU3Hb,
HET 3allpeTa Ha siiepHbIe UCITbITAaHUS, He NU300PETEeH BEUHbI NCTOUHUK
sHepruu. Ckopee Bcero, Kiapk, sBHO 00Jbllie BIIOOJIEHHBI B KOCMOC,
4eM B BJIEKTPOHUKY, ITPOCTO OIMKMca XeJlaeMble COOBITUSI.

B navane XXI Beka npobiemMaMu OOJBIION UCTOPUM HAaYMHAET 3aHU-
matbes B Okcoprne Huk boctpoMm. OH n3BecTeH CBOMMU CTAThSIMU O
BEPOSITHOCTU TOTO, UTO MbI XKMBEM B KOMITBIOTEPHOI CUMYJISILIMU, O Ye-
TBIPEX BO3MOXHBIX UCXOAaX YeI0BEYECKON UCTOPUU U O PUCKAX BHIMU-
paHus. OH TakXe SBJISETCS Pa3pabOTYMKOM TOPOXKHON KapThl SMYJIH-
pOBaHUs MO3ra.

B crarbe «¥Yrpos3wl cymiecTBOBaHMWIO. AHalMW3 ClicHApHeB BBIMUpA-
HUS M CBSI3aHHBIX C 3TUM oNacHocTel» bocTpoM BBesT HOBBIMT TepMUH
existential risks, KOTOpBI BKJTIOYAeT B ceOST HE TOJBKO PUCKH TTOJTHOTO
BbBIMUPAHUS, HO U JIIOObIE PUCKU, KOTOPBHIE MOTYT OTPaHUYMTh MOJHBIN
MNOTEHILMaJI Pa3BUTHS YEJI0BEYECTBA, & UMEHHO CTAHOBJIEHUE CBEPXLIM-
Bum3anuu. OMHUM M3 TaKUX PUCKOB, 10 bocTpomy, sBisieTcss Henpy-
XecTBeHHbIt MU, KOTOpbIiA, XOTSI U HE YHUYTOXAET JIIoJeil, HO U He
laeT UM peain30BaTh BCE UX LIEHHOCTHU, WX BEYHOE BCEMUPHOE Tpa-
BUTEJILCTBO, HE JAIOIIEE pa3BUBATHCS TEXHOJOTUSIM.

Eme onHo u3 m3BecTHBIX NMpousBeneHuit Huka boctpoma — «bacH#
o JIpakoHe-TupaHe», KOTopasi B MeTachoprudecKoii (hopMe MOKa3bIBAET,
YyTO JII00as 3a7epkKa B pa3BUTUU TEXHOJIOTMM 3KBMBaJeHTHA CMEpPTHU
MUWJIJIMOHAM JIIOJIeii, HO €CJIM CIIMIIKOM CIIEIIUTh C 3TUM pa3BUTUEM, TO
MOXHO MOTYOUTH BCE YEIOBEUYECTBO.

B Hauvane XXI Beka ¢yTyponorn cranu ocoboe BHUMaHue
yoenaTb KOFHUTUBHBIM WUCKaXeHUsM B uccrnegosaHum 6By-

ayuiero.

OxoH INlecnu

(pog. 1940) — kaHagCkmiA
chunocod, aBTop

kHUr «LleHHoCTM 1
CyLLECTBOBAHMEY,
«®uanyeckas kocMonorus 1
chunocodusi», «KoHeL, ceeTa,
«B sawuty 6eccmeptusy.

A
Huk Boctpom
(pog. 1973) — npocheccop
OKcchopAckoro YHUBEPCH-
TETa, M3BECTHbIN paboTamu
06 aHTPONHOM NpUHLMNE,
cneynanuct B 001acTy STuku
TEXHOMOMW U HayKM,

chunocod.
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AnekcaHap
Omutpuesny NaHoB
(pog. 1958) — crapLumin
Hay4HbIA coTpyaHuk HAN
SAEPHON PU3NKK

um. [. B. CkobenblibiHa npy
MIY um. M. B. lTomoHocoBa,
aBTOp fecsTkoB pabor,

NOCBALLEHHbIX yHMBepcaanon

38

3BOMOLNN.

Hypuanb Py6uHu

(poa. 1959) — amepukaHcKuiA
9KOHOMMCT, OfIH 13 CaMbIX
aBTOPUTETHbIX SKCMEPTOB

no Bonpocam rnofanbHbIx
(puHaHcoB.

OJIHaKO TCIICEPDb OCHOBHOH aKIIEHT CMECTWJICS OT HCIIPEACKAa3yCMOCTHN
1N HCOXKMNAAHHOCTHU 6y,£[y1l[€l"0 K OCOOEHHOCTSIM YeJIOBEYECKOTO MBbIIILIe-
HHA O 6YI[YH_ICM. B cBs3u ¢ aTuM CJICAYET OTMECTUTD CTAaTbIO IOI[KOBCKI/I
«KOorHuTuBHBIE UCKAXXEHUS B OlLIEHKE NT00aIbHBIX PUCKOB».

B sTOT mepuoa cHOBa aKTMBU3UPYIOTCS anodatndyeckue QyTypooru.
Breixogsit nBe kHuru Haccuma Taneda — «OpypadeHHbBIE cllydaiiHO-
CThbIO» U «UepHblii 1ebeab». B HUX aBTOp yTBEpXKOAAEeT, YTO HAaOOJIbIIee
BJIMSIHUE Ha XOJ UCTOPUU UMEIOT peAKre MaJIOBEPOSITHBIC COOBLITHUS C
OOJBIIMMU MOCJIEACTBUSIMM, KOTOPbIe HEBO3MOXHO IIpeayragaTh 3apa-
Hee.

B 2000-x romax BBILIIM HeCKOJbKO cTateil m KHura A. JI. IlaHosa
«YHUBepcaibHas 3BOJIOLMS U TIpobJieMa IToYCKa BHE3EMHOTO pa3dyma
(SETI)».

ITaHoB ONMCHIBAET MOIENb TUITEPOOJUYECKU YCKOPSIOLIETOCS XOIaa
UCTOPUM, KOTOpas BeAeT K MOMEHTY CUHIYISIPHOCTA B paiioHe
2030 roma. OH 1TO/1aTaET, YTO ITOCIIE ITOTO UCTOPHUS YeJIOBEYECTBA MOXKET
M3MEHUTHCS B CBSI3U C YCTAHOBJIEHHMEM KOHTAKTOB C MHOIJIAHETHBIMU
LUBUJIN3ALUAMHA Yepe3 KaHaJbl pagnuocBsI3n. JIpyrumMu ciioBaMu, pedb
HUOET O MOAKIIOYEHNU K «TajakThudeckoMy MHTEpHETY».

ITIporpamma SETI («ITouck BHe3eMHOro pasyma») — IpPOCAylLIUBa-
HUE pagroHeba B MOMCKAX MCKYCCTBEHHBIX CUTHAJIOB WJIM paguolle-
pEroBOpOB MEXAY BHe3eMHBIMHM LuBuIM3anusmu. Ceituac oCHOBHas
YacTh 3TOI pabOTHI COCpemOTOYEeHA B aMepPUKAaHCKOM o0cCepBaTOpUM
MayntuH-Brio. B 1998 rony SETI crana nocTynHa KaxkKJI0oMy 4YeJIOBEKY,
Y KOTOPOTO €CTh KOMIThIOTEP M TOCTYN K ceTh MHTepHeT. bhina co3maHa
nporpaMmma, cnocobHast oopadaTbiBaTh HeOOJIbIIE 00BEMBI 3arrceit ¢
panuoTeneckorna B Apecu6o (auametp ero aHTeHHbI 300 METpPOB) U ApY-
TUX PagOTEIEeCKOIIOB.

Opgnako euie ¢ 1960-x rogoB usBecTHo, uto nporpamma SETI HeceT
B cebe puck misd denoBeuvecTBa. Ilo ee KaHajlaM BO3MOXHa 3arpys3ka
BpaxaeoHoro nHoriaHeTHoro MM, koTopblii mopaboTUT Hallly TJIaHe-
TY U UCIIOJIb3YET €€ ISl PacChbUIKU CBOMX KOMUI masiblie Bo BcemeH-
Hy10. bosiee moapo6HO 06 3TOM paccKa3blBaeTcs B cTaThe Aekcest Typ-
yuHa «O BO3MOXHBIX puckax nporpammbl SETI», omybiukoBaHHOI
B 2008 rony B kHure «BoiiHa u ele 25 clieHapueB KOHIIA CBETa».

MupoBoit skoHoMHnYeckuii kpusuc 2008 roga cTam HEIIPOCTHIM UCIIBI-
TaHueM s ¢pyTyposioroB. Hayanoch copeBHOBaHME MEXIY TEMU, KTO
TOBOPUJI O TIPEACKAa3yeMOCTU NONOOHBIX COOBITUM, U TEMU, KTO YTBEPXK-
JlaJl MX BHE3aITHOCTh. Pa3BepHyach AUCKYCCUS O TIpUYMHAX KpU3HCca,
€ro BO3MOXHBIX ITOCJICICTBUSIX U JaJIbHEHIIIEM pa3BUTUN CUTYaLIUM.

Hypusns PyOouHu npenckasbiBajl MUPOBOU (pMHAHCOBBI KpU3UC, HaA-
yuHag ¢ 2004 roga, B 2008-M ero npenckasaHue coObl10oCch. Bo3MoXHO,
cpaborajia JOBOJIbHO pacOpocCTpaHeHHas MoAesb, KOrma yuIealuuili B
OIMO3UILMIO YETOBEK KPUTUKYET BJIACTb U 1aeT 0oJyiee MECCUMUCTUYHBIE
OPOTHO3bI, YTOOBI MPHUBJIEYb K ceO0€ BHUMaHUE, a YUHOBHUKU CKJIOH-
HbI 1aBaTh YPEe3MEPHO ONTUMMUCTUYHBIE MPOTHO3bI, YTOObI OMpPaBIATh

CBOIO JCATCIIbHOCTD.



B 2005 rony HammmonansHBIN pa3BenbiBaTeibHBIN coBeT CIIA 1onro-

TOBUJI gokJaa: «Hadbpocok rimobaabHOTO OyayIIeroy», B KOTOPOM ObLIN

MpencTaBiIeHbl YeThIpe clieHapus Oymymiero go 2020 roma, ONHCHI-

BaIOIIINE:

1) «/[aBocckmit MuUp» — TIepeHoc (MHAHCOBOIO IIeHTpa Mupa u3 EBpo-
bl B A3UI0;

2) «Pax Americana» — otBeTcTBeHHOCTH CIIIA 3a MupoByIo Ge3omac-
HOCTB;

3) «HoBbIl xamugar» — co3maHue eIMHOr0 aHTUAMEPUKAHCKOTO HC-
JIAaMCKOTO TOCyIapCTBa;

4) «Crmpaib cTpaxa» — Kpax MUPOBOI CUCTEMEBI 0€30ITaCHOCTH U Mpe-
KpalllcHre 3KOHOMHMYECKOIO pocCTa M3-3a IIOIaJdaHMs K TeppOpHU-
CTaM OPYXKHSI MACCOBOTO MOPaXKeHMUSI.

UYepes Tpu roga oTa 3Ke opraHu3anus BeIYCTUIIA IIPOTrHo3 «[J1odanbHbIe
TeHAeHUMN-2025: MeHsIo1uniica Mup». B HeM npencka3piBajauch paam-
KaJIbHOE M3MEHEHUE MEXKIYHAPOIHOM apeHbI 32 CYET MOSIBJICHUSI HOBBIX
UTPOKOB, TIepeHoca boraTcTBa ¢ 3amnana Ha BocTok, HanpsXKeHHOCTD C
pecypcaMy U HeObIBAJIbIA POCT 6JaroCOCTOSTHUSI, HO UTHOPUPOBAJIOCH
BJIMSIHUE paaUKaJbHBIX HOBBIX TEXHOJOTHUI U UCJIAMCKOTO peHeccaHca.

B 2007 romy LlenTtp oTBeTcTBeHHbIX HaHoTexHojoruit CIIIA (CRN)
oIy0JIMKOBaJ BOCEMb ClieHapueB pa3BuTust HaHoTexa 10 2020 roga.

Kaxnaplili cueHapuii npeacrabiisieT co00i XydoXEeCTBEHHOE OIKMCcaHue
BO3MOXHOIO pa3BUTUS HAHOTEXHOJIOTUI B Pa3IMYHBIX CTpaHaX U II0
dopme TToxXoxX Ha paHTacTUUecKnii pacckasd. Camu o cedbe OHU HE SIB-
JISTIOTCS MIPEOCKa3aHUSIMU M HE OTpakalOoT MCXONBI, KeJIaTeJIbHBIC IS
CRN. Ux menp — o6ecneuynTh CTapTOBYIO TUIOLIANAKY JJISI IUCKYCCUM
O TIOJIMTUKE M COLIMAJbHBIX PEaKIUSIX B OTHOIICHUU MOJEKYISIPHOIO
IIPOU3BOACTBA.

B nauane XXI Beka aKTUBHO pa3BUBaeTcs MoIyaspHas ¢GyTypoaorus,
oOpallleHHas K IIUPOKOMY Kpyry uuTtaTencii. Slpkuit npuMep — KHUTU
Muuno Kaky, KOTOpBIil U31aTaeT CI0XHbIC HAYYHBIE TECOPUU JOCTYM-
HBIM SI3BIKOM, MBITasICh JOHECTU UX JI0 YUTATENS J1000Tr0 YPOBHS IO -
TOTOBJICHHOCTH.

HexkoTtopbie 13 ero KHUT ObLIM U3JaHBl U HA PYCCKOM $3bIKe: «BBe-
neHue B Teoputo cymepctpyH» (1999), «IlapannensHbsie Mupbl. O0
YCTPOMCTBE MUPO3IAaHUS, BEICIINX U3MepeHUs X 1 oymymeMm Koc-
mocar» (2008), «Pusunka HeBo3MOxXHOTO» (2009).

B 10 Xe BpeMs pa3BUBaeTCsI TEXHUUECKOE IIPOTHO3MPOBAHUE [IJIsl KOH-
KPETHBIX OpTaHU3alunii B nyxe MeToguk dopcairta. ITonpobHee o ¢pop-
caiiTe — Ha c. 65.

B 2005 rony B Poccuu opraHu3yeTcsi TpaHCTYMaHUCTUYECKOE JIBUKE-
HUE, KOTOpOe 3aHUMaeTcs QyTypOaHAJTUTUKOM B 001aCTU BIUSTHUS HO-
BBIX TEXHOJIOTUI Ha Oyayiiee yesoBedyecTBa. Ocobo cieayeT OTMETUTD
pa6otsl [I. A. MenseneBa B o0iactu NBIC-KoHBepreHIIMN.

NBIC-kouBepreHuuu (1o nepBbIM OyKBaMm objacteii: N — HaHO;
B — 6mo; I — uado; C — KOTHO) TTOKa3BIBAIOT B3aUMOBIIMSTHIIE WH-
(GopMaLIMOHHBIX TEXHOJIOTU, OMOTEXHOJIOI i1, HAHOTEXHOJIOT U 1
KOTHUTUBHOM HayKW. DTOT TepMUH BBeneH B 2002 romy MuxamioMm
Poxko u Yunbesimom beitHOpuIKeM.

Muuuo Kaky

(pom. 1947) —
amMepyKaHCKUA yYeHbIN,
aKTVBHbIA NOMyNsipu3aTop
TEOPETUYECKON (HU3NKU 1
COBPEMEHHbIX KOHLIeNLuiA
06 yCcTpOoiACTBE MMPO3aaHKSI.

HOaHuna AHgpeeBuy
MenBenes

(pog. 1980) — poccuitckuin
06LLECTBEHHBI AEATEND,
chyTyponor, YneH
KOOPAMHALMOHHOTO
coBeTa Poccuiickoro
TPaHCryMaHUCTUYECKOTO
OBVXEHWs), npeacesatenb
COBETa AMPEKTOPOB
POCCMIACKOI KPUOKOMNaHWM
«KpuoPycy.
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byayuiee
dyTyponorum

Brnoxa repeMeH, KOTopasl Hac OXKuIaeT, 6pocaeT BEI30B (PYTYPOJIOTHUH,
IMOCKOJIbKY, C OJHOI CTOPOHBI, TpeOyeT 60Jiee TOYHOTO MpeacKa3aHusl,
a ¢ Ipyroil — MOXET coAepKaThb MHOXECTBO HeIpeacKa3yeMbIX COOBI-
TUIA, 0 KOTOPBIX Mbl MOXEM JaKe He JOTraJablBaThCSI.

WNneanbHoe Oyayuiee GyTypOaOrMy MOXHO MPEACTaBUTh TaK:

1) Mooy pa3mensioT 6oJjiee WM MeHee eIMHBII 00pa3 BO3MOXHOIO 0Oy-
IYLIEro;

2) oCHOBHBIC (PaKTOPHI HEOTIPEIECICHHOCTH B OyAyIIeM YCTPaHEHBI;

3) dbyTyponorus cOMmKaeTcs ¢ oriepaTUBHBIM IJIAaHUPOBAHUEM

4) pyTtyposiorusl Kak HaykKa ITOKa3bIBaeT MOJHOTY U 3(h(HEeKTUBHOCTD
CBOMX METOIOB, YCHEIIHO MpeAcKa3aB MHOIME 3HAYUTEIbHBIE CO-
OBITHS OYIYILEro JUOO0 MOATOTOBUB OOIIECTBO K HEOXUIAHHOCTSIM.

MowHbIM nogkpenneHvem ana dyTyponoruM craHeT pas-
BUTME cuctem WMWN. CHmxeHne HeonpeaeneHHocTu u pocT
NPOM3BOANTENBHOCTN KOMMbIOTEPOB MPUBEAYT HAc B MUp
BbluMcnnmoro 6yayuiero.

AJNBTepHATUBOI 3TOMY OBLIIO OBl (hbracKo (pyTypOJOruu, KOTOPOE MO-
>XKeT MPOU3OIMTH, €CIN OHA:

1) He cyMeeT yoeauTh OOJILIIMHCTBO JIIOJe B CBOEI MPaBOTE;
2) He OyaeT yYuThIBATLCS B OMIEpAaTUBHOM MJIaHUPOBAHUM;

3) HEe CMOXeT TpeacKa3aTh BaXHbIE COOBITUS;

4) OyzmeT pacKoJioTa Ha MHOXKECTBO Pa3HBIX IIIKOJ.

Takoe duacko o3HayaeT, B KOHEYHOM cueTe, 1 (hruacko caMoil 4yeaoBe-
YeCKO#l MUBUJIM3AIINH, ITOCKOJIBKY 110 TEMHOMY JIeCY MOXHO MEIJIEHHO
UATU, HO HeJIb3s OeXaThb.

TexHonoruyeckas UMBMNM3aLUMS He MOXeT OGesonacHo pas-
BMBaTbCSl, €CNY OHa He BUAUT CBOEro Gyayuiero.

Mu1 pacCyUThIBA€M, UTO Hallla KHHUTA ITIOMOXET NNEPEBCCUTDL Yallly BECOB
B CTOPOHY INO3UTUBHOTIO CLICHAapusi.



naBa 3

MeToAapbl
NPOrHo3npoBaHUS



JKcTpanonsaummn
n moaenu

DKCTpanoJsiuvs — OAUH U3 Hauobosee 3P HEKTUBHBIX, HO U PEryaspHO
BBOISIIIUX B 3a0JIyXKAeHUE CITOCOOOB MpeICcKa3aHUs.

OKCcTpanonsumns coCcToUT B BblAENTEHUN KAKOr0-TO YMCITEHHO-
ro napamerpa CUCTEMbI U NPEaNONOXEHWUMN, YTO OH ByaeT ns-
MeHATbCA B OyayLlem Tak e, Kak 1 B npownomM. Hanpumep,
M B JanbHENLIEM pacTh C TOW e CKOPOCTbLIO.

Brigaroiumxcst ycrnexoB B IPUMEHEHUU SKCTPATIONS MUY ISl TPOTHO3U-
poBaHus oyayuiero goctur Paiimona Kypuseiin. OH HakjiaabIBal 9KC-
NOHEHLUAJIbHBIN POCT OoNpeaeeHHbIX MapaMeTPOB, CBSI3aHHBIX C HO-
BbIMU TEXHOJIOTUSIMU, Ha rpaduk, a 3aTeM NpoAoJKal 3TU KPUBLIC B
Oymyiuee.

B 1996 rony Kypupeiin coenan TakuM o0pa3soM psii IpeacKa3aHuii Ha

. . 2009 ron.
Panmona Kypusein
(pom. 1948) — amepukaHckuit
(byTypONOr, CeunanicT no Hanpumep, oH npenckaszan, 4yto B 2009 rony MOIIHOCTD JyYILIEro
UCKYCCTBEHHOMY UHTEMNEKTY. cBepxkoMmnbloTepa gocTurHeT 20 metadiornc (ThICIY TPUIIUOHOB

onepanuii ¢ TUIaBarolleil 3amsaToll B ceKyHay). OqHaKO TaKoil KOM-
MNbIOTEP MJIAHUPYETCS CO31aTh TOABKO K KoHLy 2012 roga. OH Oyaet
Ha3bIBaTbcs «CeKBoisi», KOHTpakT ¢ IBM yxe nmoamnucaH.

TakuM 00pa3oM, COPOTHO3UPOBAHHOE COOBITHE TMPOU3OMUAET He
yepes 13 jieT, a yepe3 16. DT0 04eHb HEMI0Xast TOYHOCTD MOMagaHUs
B CPaBHEHUM C IPYTUMHU IIPOTHO3AMHU.

SKCTpaHOHHHHH IIpeaAHaAaMEPECHHO UTHOPUPYET IIPpUPOAY OITMChIBACMbIX
IIpoHeCCOB U TEXHUYCCKUEC NCTAIN, KOTOPLIC JICKAT B MX OCHOBC.

OKcTpanonsaumsa Tem cunbHee, YyeM bGonblle ee 6asa (konwu-
4YeCTBO JaHHbIX O MPOLUIOM) MO CPaABHEHMIO C NpeacKa3biBae-
MbIM MEPUOAOM.

Hanpumep, niporno3 Kypuseitna, coenaHHBIi Ha 13 JeT Briepen,
MMeJl B KaueCcTBe 0a3bl AKCTPANOSLMU I'padrK pa3BUTHUS KOMITIbIO-
TepoB B TeyeHue 50 et 1o MOMEHTAa MpeAacKa3aHus, TO ecTh 0a3a
9KCTPAMNOJISILIMMU IIOUTU B UEThIpe pa3a IIpeBhiliaja IIpeacKa3biBae-
MBI IIEPUO/I.



ITpotuBononoxHseiii npumep. B 2009 rony B kauecTBe 6a3bl IKCTpa-
MHOJISIAM POCTa 3a00JIeBaeMOCTH CBUMHBIM T'PUIITIIOM paccMaTpHUBa-
JIOCh HECKOJIBKO ThICSI4 00JbHBIX B Mekcuke B amnpene 2009 roaa.
Ha ocHoBe 3T0T0 OBUIa IIpencKa3aHa BceMUpHast HaHIeMUsI CBUHO-
ro rpurmia. OgHaKoO IMIPOTHO3 0 MIWJIJIMAapaax 3a00JIeBIINX 0Ka3aycs
OLLIMOOYHBIM.

Eme omuH mpumep 3KCTpArojsiiy ¢ HEMPaBWILHO BBIOpaHHOMN
6a30ii — 3HaMEHUTOE MpeicKa3aHue o ToOM, 4To JIOHIOH B Oyayiiem
OyIeT MMOKPBIT HABO30M JI0 KpbIiil. OHO MMEIO ObI CMBICI TOJILKO B
TOM cJiydae, eCid Obl TIepBbIE 3TaXH YXKe ObLIM MOKPBITHI HABO30M.
BTropast yacTh 3TOro mporHo3a ropopuiia o TOM, 4YTO, UCXOMs U3 PO-
CTa YMcJia TPaHCIIOPTHBIX cpeAcTB B JIOHIOHE, OOl YacTh Ha-
ceJICHUsI IPUAETCS CTaTh KydepaMu. Ml UMEHHO 3Ta 4acTh POrHO3a
cObLTIacCh, TaK KaK MOYTH BCE CTAJIM BOAUTEISIMU COOCTBEHHBIX Ma-
LIVH.

Bonee crnoxHelM cnocobom sBnsieTcss NpeackasaHne ¢ NomMo-
b KONOKONOOOpa3sHbIX KPUBBIX.

Knaccuueckuii mpuMep Takoro criocoda npeackasaHust — Kpupasi Xao-
Oepra, npenHa3HaYeHHas IS Ipeacka3aHUsl YpOBHEN 10ObIYY HEKOTO-
poro pecypca, B iepBylo odepeab HedTU. B 1956 rony oH ripenckasasi, 4To
no6b19a HePTH B KOHTUHeHTaJIbHOM yacTu CIIA nocTUrHeT MUKa B ITepHo]I,
Mexay 1965 u 1970 romamu. MupoBast mo6s19a He(dTH, TI0 €T0 TEOPUH, TOJTK-
Ha yBennuuBarbes 10 2000 roma, Iocje 4ero HaCTYIUT I7100aIbHBII CITasl.

KpnBas Xab66epTa
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XoTs rnodajibHas NPUMEHUMOCTDb 3TOM KPUBOM K MMPOBBIM 3amacam
WCTOYHUKOB 3HEPIUM OCTAETCS MOA BOIPOCOM, OHA BIIOJIHE MPUTOIHA
IUJISL TOKaJIbHBIX MpeacKa3aHUii, HalIpuMep, CyMMapHO JOOBIYM B He-
KOTOpOoM pernoHe. OCHOBHas MAesl TaKOBa — €CJAM Mbl BUAMM HEKMIA
pOCT, TO moJjlaraéM, 4To OH 00s13aTeIbHO TOCTUTHET MaKCUMyMa U CMe-
HUTCS TTaAeHUEM. DTOT CIOCO0 TOAMTCS U AJIsI OTIMCAHUS «I1y3bIpeii» Ha
DBIHKE.

Tak, aMepUKaHCKHUII KPU3UC IIPEeICKa3bIBaii HEKOTOPHEIE pOCCHUIi-
cKre 1 3apyOexkHbIe SKOHOMUCTHI (Hanpumep, Hypuaians Pyonan).
I'py0Oo rosopsi, OHM paccyXaaau CAeaylIuM o0pa3oM: aMepUuKaH-

MapuoH KuHr Xa66ept

(1903-1989) — amepukaHckui

reodpuauK, cneLuanuct
M0 OLEHKe HeddTePECyPCoB,
WX pa3BeKM M UCTOLLEHMS.
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HeHHnc Mepoy3

(pog. 1942) — npodpeccop
MaccauyceTckoro
TEXHOMOTMYECKOTO MHCTUTYTA,
KNOEPHETHK,

cneuuanuct B obnactum
CMCTEMHOM INHAMMKM,

uneH Pumckoro knyba.

CKasl HeABMXKMMOCTh PE3KO pacTeT B IIcHe, HO OHA HEe MOXET PacTHh
0ECKOHEYHO C TaKOM CKOPOCThIO, 3HAYUT, OyIeT TOUKa Ieperuda, a
3a Hell — mageHue. A 3a IMaJgeHUEM IOCIenyeT 0aHKOBCKUI KPU3KC.
Tak u npou3souo.

Yem Gonee CINOXHYHK 3KCTpanondaunMko Mbl UCNOJIb3YyEM, TEM
onvxe oHa K MaTeMmaTU4YecKom mMogenu.

CoXHBIE METOIIBI SKCTPAIIOJISIIIAT MCITOJB3YIOTCS IPU aHAJIN3€ PHIHKOB
BaJIIOT 1 LICHHBIX Oymar. Hampumep, TexHn4ecKuii aHAJIM3 — 3TO CIO-
co0 TpenckazaHus 1IeH aKTMBOB Ha OCHOBAaHUM MOBeACHUS TpadUKOB
IICH Ha HUX B MPONLIOM. DT TpadUKU MOTYT IIPMHUMATh BUI Pa3HBIX
duUryp — «rojoBa 4 1iedmn», «V-obpa3Hble pa3BOPOThI», «CBEYM» U T. 1.

Mogenb SIBNSieTCA OTpakeHMeMm MNomnbiTOK Mo3HaTbh Oyayuiee
HanpsAMyl0 — 4epe3 MOCTPOEHUEe NUHUIA NPUYUHHO-CRead-
CTBEHHbIX CBA3EN.

Takoii MeTof Mo3HaHMS OyayIIEero ObL Obl CAMBIM TOUHBIM, HO ITPU yC-
JIOBUM, YTO 3eMHas XXKM3Hb HE CTOJIb CJIOKHA M XaOTUYHA, a JIIOASIM He
CBOIICTBEHHO OIMMOATHCS.

B npenckazaHuu noBeAeHUS ABUTATeds] BHYTPEHHEro CropaHus
WJIW ABUXKEHUSI HeOECHBIX TeJ pacueT CUJ, JeHCTBYIOLIUX Ha TeJlo,
JaeT caMbIii TOYHBIN ITPOTHO3.

IIpu co3naHUM MOMENU peajlbHOCTh OMKUCHIBAETCS KaK CUCTeMa, B KOTO-
pO¥i €CTh HECKOJILKO COCTAaBHBIX YacTel, BIUMIOLIUX APYT Ha Apyra Io
omnpeneleHHbIM 3aKoHaM. TakoBo, HallpuMep, ONIMcaHre TUMHAMUKU 00-
1mecTBa Kak 60pb0bI KilaccoB. Mnu Monens Oyayiiero mo Menoy3sy (Te-
opus O Ipeaenax pocTa), B KOTOpOoil paccMaTpUBaeTCs MSITh OCHOBHBIX
OJIOKOB: HaceJIeHUe, PECypChl, 3arpsI3HEHUE, TEXHOJIOTUM 1 3a11achl eIbl.

XapakTepucTukm rnobanbHbIX Npobnem
(0. Mepoys. Mpegensl pocta. [loknag Pumckomy knyby, 1972)

OnTUMUCTNYHBIE pesynbTaTbl MaTeEMaTUYECKOro
MoAenMpoBaHus rnobanbHbix npobnem

CraHaapTHble pe3ynbTaTbl MaTEMaTUYECKOro
MOZenupoBaHus rnobanbHbIX npobnem
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B cBoeMm 3HamMenuToM nokiane «[Ipenensl pocrar, cienaHHoM Pumcko-
My KiryOy B 1972 romy, Menmoy3 mpeacKa3ait, 4To IIp1 COXpaHEeHUH COBpE-
MEHHBIX TCHICHIINI pOCTa YMCIIEHHOCTU HaCeJICHUSI, MHIYCTpUAaIn3a-
LM, 3aTPsSI3HEHMSI IIPUPOTHOM Cpeabl, IIPOU3BOICTBA IIPOAOBOJIBCTBUS
1 MICTOLICHMS PECYPCOB B TEUCHHUE CIIEAYIOIIETO BeKa HACTYIIUT IIPEeaca
pocTa, 3a KOTOPBHIM ITOCIEAYIOT HeOXUIAHHBIN 1 HEKOHTPOJIMPYSMBIi
cIiag YMCJICHHOCTU HacCeJIEHUS M pe3Koe CHIDKEHHE 00beMa IIPOU3BO/I -
cTBa.

I yl'lpOLU,eHHOCTb mMogenun rpo3nT n0Tepel7| OOCTOBEPHOCTMU.

OnHako Moaenb, coaepxaiias 6oaee 5—10 6710KOB, CTAHOBUTCS HEIO-
HSTHOM W HEBBIYMCIMMOM, JIUOO MMEET TaKO€ MHOXECTBO PEIICHUIA,
3aBUCSIINX OT HayaJbHBIX YCJIOBUI, YTO €€ MPOTHOCTUYECKas LeH-
HOCTb 0JIM3Ka K HYJIO.

OTnenbHO ClieayeT OTMETUTh MPUBEPKEHHOCTh YeloBeKa K yIIPOIIEeH-
HBIM MOJEJISIM, KOTOpPbIE CO3MAI0T WUIIO3UIO MMOHMMAaHMS. YIpoluas
JIEeHACTBUTEIbHOCTD, MBI IIOJIy4aeM 3JIETAaHTHOE pellleHue, HO CO cliaboii
MpencKa3aTeIibHOM CUIOMN.

Hampumep, onuH aMepUKaHCKUI TPOITOBEIHUK 3asIBUJI, UTO 3€M-
JeTpsiceHre Ha 'antu — 3T0 60XbsI Kapa 3a TO, YTO OHU 3aKTIOUMIIN
MAaKT C IbSIBOJIOM.

YacTe Mopeneit ynroOHa IJIsl IIpeBpallleHUsI B KOMIIbIOTEPHbBIE CUMYJISI-
LIH, TIOCKOJIBKY IIPYBEIEHHbIE B HUX 3aKOHOMEPHOCTH JIET'KO JIOXKATCSI
Ha SI3bIK HECJIOXKHBIX U (hepeHIINaIbHbIX YPaBHEHUIA.

HpI/IMep TOMY MOIECJIb Menoy3a C IIATbIO B3aHMOHefICTBYDMHMH
I10 MPOCTBIM 3aKOHaM 2JIEMECHTAMU-KAaTECropmuiaMmM.

Jpyroit moaxoJ COCTOUT B CO3JAaHUU TOUYHBIX CUMYJISILUU — ITOIHOM
BUPTYAILHOW MOAENN OOIIlecTBa MJIM HEKOW BaXKHOM CUTyalluu (simep-
HOM BOWHBI, 3KOHOMMKM ). AMEPUKAHCKOE areHTCTBO HAyYHBIX UCCJIIE-
moBanuit s Hyxn apmun (DARPA) yxxe Benet Takue padboTel. B Oy-
nymem cucteMbl MU 6ynyT obiagaTh eile 00abllieil IPOTHOCTUYECKOM
CUJIOM, HO €CJIM OHM OYyAYT KOHKYPUPOBATh APYT C APYTOM, TO B PE3YJIb-
TaT€ MUP OCTAHETCS OTHOCUTEIbHO HENPEACKA3YEMbIM.



NMporHo3upoBaHue
Nno aHasiornu

B otinyue oT 3KCTpanosiiuy U MOAEIN, OITMPAIOIIMXCS Ha CaMo SIBJie-
HUE, METOI MPOTHO3UPOBAHUS 110 aHAJIOTMM OCHOBAH Ha CPaBHEHUU C
MOXOXUMHU CUTyallUSIMU. DTOT MeTon ObLI pa3padoran . Kanemanom
U OITMCAaH B ero craTbe «PoOKue peleHus: U CMeble IpencKa3aHusI».

Hampumep, ucxonss U3 «BHYTPEHHETO IPOTHO3MPOBAHUS», KOM-
MMaHWsl, HauMHampImass OM3HEeC-IIPOEKT, COCTABIISIET OM3HeC-IUIaH
U OIIpeNesieT HaTy 3aBeplleHMs IIpOoeKTa, MCXOAsI M3 3TOro ILia-
Ha. A B cIydae «BHEIIHEro MPOTHO3MPOBAHUSI» OHA JIOJKHA B3SITh
B KayeCcTBe MpUMepa aHAJOTMYHBIE MPOEKThHI IPYrMX KOMIIAHUN U
IIOCMOTPETh, CKOJILKO BPEMEHHU B CpeIHEM ITOTPeOOBalIOCh HA UX
peanmsaiuio.

KaneMaH npuBomuT npuMmep, Kak OH M €ro rpyIiia COCTaBJISLIM MPO-
eKT IIKOJbHOM IporpamMMbl. Micxomst 3 BHYTpEeHHEM JJOTUKY IIPOEKTa,
MpeAIoarajochb, YTo OH 3aKOHYUTCSA 4epe3 moaTopa roma. OmHako,
eciu Obl OHU OOPATUJIMCh K OIBITY aHAJOTUUYHBIX TIPOEKTOB B APYTIUX
IUCHUIIMHAX, OHU Obl OOHAPYXWJIM, YTO TaKUe IPOCKThl B CPeIHEM
nponoJokaiorcs 7 neT. Y neiicTBUTeNbHO, UX IPOEKT B KOHEYHOM CUeTe
3aHSIJI IPUMEPHO 7 JIeT — ropas3go 0oJjbllle, YeM IIpeanoiarajoch BHa-
qaje.

MporHosnpoBaHMe MO aHanornm KOMMeHCUMpyeT HegocTaTok
MHGOPMaLMK ONs NPOrHO3a BHYTPWU MpOEeKTa M BO3MOXHOE
BIUSIHAE KOTHUTUBHbIX UCKaXXEHUN.



MeToAa MHAYKUUN

MeTtoa vHAyKuMM — BblpaboTKa onpeaeneHHoro npaesuna Ha
OCHOBaHMUM HEKOTOPOro Konuyectsa NpuMMepoB U npeanono-
XeHune, 4To 3To npasuno Oyaetr OencTBOBaTb B OTHOLLEHUU
n cnegyowmx cobbitun. MHaykums nogobHa akcTpanonsaumm,
HO siBnsieTcs 6onee nornvecku opmann3mpoBaHHON.

IoHsITHO, YTO YeM OOJIbIIIE KOJINIECTBO IIPUMEPOB, MOATBEPKIAIOIITNX
npaBuio, TeM OoJiee HaAEeXXHO OHO IIpelcKa3biBaeT Oyaylue COObITUS.
Wuoykuusa Hy:XKHa Kak I BBIpaOOTKM MCTOPUYECKUX 3aKOHOMEPHO-
CTEe B AyXe «BCE YTOIIMM TEPIISIT HOpaXeHWe Ha MPaKTUKe», TaK U I
MpeacKa3saHus JIUTEIbHOCTH TeX TeHACHIINI, KOTOPhIe HAaOJI0OaI0TCs
B HACTOSIIIIEE BpEMSI.

XoTs ob1iee MOHATUE 00 MHAYKIUU 3aJI0XKWUJI APUCTOTENb, a Pa3BUII
BbsKkoH, MaTeMaTUYecK MOZOOHYIO MPOOJIEMY HMCCIIENOBa OCHOBOIIO-
JIOXXHUK Teopuu BepossTHocTel [Tbep-Cumon Jlanmac.

O®OPMYNA NAMNACA

B nauane XIX Beka ¢paHLy3ckuii yuyeHbl Jlammac 3agancsl TUIIOTE-
TUYECKMM BOIIPOCOM: KaKOBa BEPOSITHOCTDH TOTo, uTo COJIHIIE 3aBTpa
B3oiiaeT? Pazymeercst, Mbl 3HaeM HaBepHSIKa, YTO OHO 3aBTpa B3OMIET,
€CJIM NCXOIUTh U3 TeIMOLeHTpUIecKOo Momen COTHEYHOM CUCTEMBI 1
HNCKIIIOUYNTH KpaiiHAE BapUaHTHI, Bpoje Toro, 4ro CojiHIe BHe3aIIHO 3a-
KpoeT 00j1ako KocMudecKoi meuti. OmHako Jlamiac xoren paccuuraTh
3Ty BEPOSITHOCTh TOJIBKO Ha OCHOBAaHUM TOTO, 4YTo COJIHIIE YK€ BCXO-
IWJIO B IIPOIIJIOM B T€YCHNE KOHEYHOI'O YKCJIA THElM, a UMEHHO CO THS
COTBOPEHMS MHUpa.

BriBog ¢dopmynbl Jlamiaca DOBOJIBHO CHIOXEH, HO caMa OHa Mpo-
cra. lllancel Ha Bocxon ConHIlia 3aBTpa paBHbI n+1/n+2, tne n — 310
YUCIO MPEAbIAYIINX BOCXOMOB, O KOTOPBIX TOYHO U3BECTHO, YTO OHU
obutu. Ipyrumu cioBamu, ecinu CoirHile B3o1io B ripouuiom 1000 pas,
TO IIAHCHI TOI'O, YTO OHO B3oMAeT 3aBTpa, paBHBl 1001/1002, a yTO He
B3oiaer — 1/1002. DTo BIIOJIHE COOTBETCTBYET HallleMy MUHTYUTUBHOMY
OXHUITaHUIO.

IIpumepsl npakTUYecKOro npumenenus ¢popmyasi Jlamiaca.

1. Eciiu MBI 3HaeM, 4TO aBTOOYCa He OBLIO yKe 9Yac, KAKOBBI IITAHCHI,
YTO OH IIPUAET B TeUeHME clienyioeilt MUHYThI? OHM paBHBI 1/62.

2. ToyHO Tak e Mbl MOXEM OLIEHMTh IIIaHCHI SIACPHOM BOIHHLI.
SmepHoe opyxXue He IIPUMEHSJIOCHh B BOMHE yXe 65 JIeT co BpeMeH
Xupocumsbl. OTcioga cliemyeT, YTO IIaHCHl Ha TO, YTO OHO OyIeT
IPUMEHEHO B BOMHE B CIIeAYIOLIeM roay, cocTasisior 1/67 = 1,49%.
B peanbHOCTU OeCATHIMU M COTHIMHU OOJSIMU IIPOILIEHTA B TaKOIO

ApuctoTenb

(384 pOH.3.—322 BOH.9) —
ApeBHerpeyeckuin hunocod
n yHeHbIVI, OCHOBOMOMNOXHUK

¢hopmarbHO NoruKK.

®paHcuc bakoH
(1561-1626) — aHrnmiickui
tunocod, ncTopuk,
NONUTUYECKMIA AEATEND.

B cBoux pabotan obocHoBan
¥ nonynsipu3oBan
WHAYKTUBHYIO METOLOMOMI0
Hay4HOro 1CCreaoBaHMs.

Mbep-CumoH Jlannac
(1749-1827) — BblpatoLimics
(bpaHLly3cKkuin MaTeMaTuk,
(OU3NK M aCTPOHOM, OANH

13 co3aarenei Teopum
BEPOSTHOCTEN.
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Tomac Banec
(1702-1761) —

QHTTIMIACKWI MaTeMaTmK

11 NPeCBUTEpPUAHCKIN
CBSILLEHHMK, BbIBEN hopmyny,
KoTOpasi faeT BO3MOXHOCTb
OLEHUTb BEPOATHOCTb
COOLITUA IMANPUYECKUM
nyTem.

poIa mpeacKa3aHMUSIX MOXHO CMeEJIO IpeHeOpedb, IMOCKOJIBKY HX
ChemaeT HeONpeaeJIECHHOCTb MOIC/IN, HO OILIEHKA B BUJIE BEPOSITHO-
CcTU B 1% BBITISIAUT BIIOJHE Pa3yMHOIA.

3. OueHka BEpOSATHOCTH KaTacTpodbl IIATTIA, UCXOAsS TOJIbKO M3
TOT0, UTO yXe coBeplleHo 123 mojeTa, U3 KOTOPLIX ABa ObLIN HE-
yIayHbIMU (B MOJIHOM Buae ¢opmyna Jlammaca mMo3BOISE€T YIUTHI-
BaTh U umcio Heynau') oynet 3/125 = 2,4%. KoneuHo, (popmyiia He
YUYUTBIBAET, UTO HA OCHOBAHUMU MPOIILIOTO OITbITA TIOJIETOB OBLIU
cAendaHbl 3HAYUTEJbHBIC YAYUYIIEHUS, HO 3TO YyX€ TMOAKJIOYEHUE
MOJEBHOTO TIPOTHO3UPOBAHUSI.

B sTux claydyadax MOHATHNE BEPOATHOCTHU NCITOJIb3YETCA HE KaK OITMCAHUNE
CHy‘IafIHBIX IIpoHeCcCOoB, a Kak ME€pa HAllI€TO HE3HAHUA. Takoii mogxon K
TEOPpUN BCpOHTHOCTCﬁ Ha3bIBaeTcs 0alieCOBbIM.

TEOPEMA BAWECA

Teopema baiieca onuchiBaeT cUTyallllo, KOTIa 4YeJd0BEK 00JamgaeT He-
KUM aIllpMOPHBIM (M3HAYaJIbHBIM) 3HAHMEM O BEPOSITHOCTH OIIpeIe/IeH-
HOTO COOBITHS M 3aTe€M MOJIydaeT JOIOJIHUTENbHYIO0 nHPopmManuio. I1o
dopmyne baiieca, comepxaleiicss B 3Tol TeopeMe, OH MOXKET BBIUMC-
JIUTHh allIOCTEPUOPHYIO (C YUYETOM MOJYyYeHHOUN MHGOPMAIINN) BEPOSIT-
HOCTb 3TOI0 COOBITUS.

®opmyna baiieca:

P(B|A) P(A)
PA|lB)= ——>
P(B)
roe P(A) — anpuopHast BepOSITHOCTh TUITOTE3HI A;
P(A|B) — BepOSITHOCTD TUIIOTE3bI A TIPY HACTYIUIEHUH COOBITHS B (amocrepu-
OpHAasi BEPOSITHOCTD);
P(B|A) — BepOATHOCTH HACTYIUIEHUS COOBITUS B IIPH NCTUHHOCTU TMITOTE3H A,
P(B) — BEpPOSITHOCTb HACTYIUICHUS COOBITUS B.

IIpenctaBuM, 4TO BbI OOIIIAETECH C 3aMKHYTHIM YEJIOBEKOM B OUKaX.
YTo BeposiTHEE — 4TO 3TO MOPSK Winu oubauorekapsb? IlpaBusib-
HEIl OTBET — BEPOSITHEE, YTO 3TO MOPSIK, TAK KaK MOPSIKOB B MUpE
B 100 pa3 6osablie, yeM OubIMOTEKapeil. B aToM paccyXIeHUUN Mbl
B CKpbITOI1 (hopMe npuMmeHuau Teopemy baiteca. Ham 3apaHee us-
BECTHO, YTO, 10MmycTuM, 1 u3 10 MOpIKOB HOCUT OUKU, HO 1 13 2 Ou-
oauoTekapeit Toxe Hocut ouku. IIpu atom B mupe B 100 pa3 6osblie
MODSIKOB, UeM OUOIMOoTeKapeil, — 3TO TaK Ha3blBaeMasi aripuopHas
BEpOSITHOCTb, KOTOpasi HaM 3apaHee M3BecTHa. B pesynabraTte Ha
10 MopsiKOoB-0o4YKapuKOB mpuxoautcs 0,5 6ubanorekapsi-oukapuka,
TO €CTh IITAHCHI HA TO, YTO JAaHHBI OUKAPUK OKAXKETCS MOPSIKOM —
B 20 pa3 Oosble. DTO yke aloCTepUOpHasi BEpPOSITHOCThb, KOTOPYIO
MBI MOJIYYUJIU OJ1S1 KOHKPETHOTIO cllyyasi — 4YeJIOBEeK B OUKax.

OcHoBHas naca TCOpEMbl baiieca B TOM, YTO BCAKO€ 3HAHHME BbIpaxa-
€TCs1 B BUC BEPOATHOCTHBIX OLICHOK TEX MJIW UHBIX TUIIOTE3, U I10 MEPE
ITOCTYIIVICHUA HOBOM I/IH(I)OpMaL[I/II/I MbI MOXKEM ITOBbIIIATH WM ITOHU-
KaTb TY BEPOATHOCTb, KOTOPYIO MbI ITPUITMChIBACEM JTaHHOM TMUIIOTE3E.

' http://en.wikipedia.org/wiki/Rule of succession



Teopema baiieca mMeeT HECKONIBKO BaXHBIX ciencTBuii. Hampumep,
€CJIM aIllpuopHasi BEepPOSITHOCTh YETO-JIM00 OYeHb Mayia, HO MBI IIOJIy-
YU HECKOJIBKO BECOMBIX ITOATBEPXKICHUN 3TOr0, TO 3TO IIPUBOIUT
K B€ChbMa 3HAYUTEIbHOI alloCTepUOPHOI BEPOSITHOCTH.

BaxxHo MOHSATH, B KAKOM CMBICJIE Mbl UCIIOJb3YEM MOHSITUE BEPOSITHO-
cTU B QyTypoJioTuu. s 3TOro XopoIio ObIJI0 OBl 3HATh, KAKUM TIPO-
LIECCOM SIBJISIETCSI XOI MCTOPUU — 3aKOHOMEPHBIM, HO HEM3BECTHBIM
IUISL Hac, Win ciydailHbIM. [10CKOJIbKY BOIPOC O pOJIM cydasi B UCTO-
pUM TO-TIpEXHEMY OTKPBIT, Mbl OylieM FOBOPUTH O BEPOSITHOCTU Kak
Mepe HallleTo He3HaHMs. B aToM cilyyae BepOsSITHOCTh OyIeT oTpaxkaTh
HaIlly TOTOBHOCTb CieJIaTh CTaBKY Ha TOT WJIM MHOM McXod coObITUil. Ta-
KO€ OIT1MCaHue BEPOSITHOCTU MO3BOJISIET Cpa3y CBI3aTh €€ C IPUHSITUEM
pELICHUIA.

«BPUTBA OKKAMA)

Hpyroii pacnpoCTpaHEHHbIN MTpUeM B UCCAeAOBAHUU OYIYILEro — CO3-
JIaHWe U OTBepxKeHue runore3. M 3To TakKe SIBJSIETCS 4acThlo Oaiteco-
BOI1 JIOTMKM, MOCKOJIbKY (popMysa baifeca mo3BoJisgeT MOBBIIIATh WK
MNOHMWXXATb BEPOSITHOCTh UCTUHHOCTHU T€X WJIM WHBIX TUIIOTE3 MO MeEpe
MOCTYIJICHUSI HOBBIX JaHHBIX. YacTO MpHU 3TOM HMCHOJIbL3YETCS TaK Ha-
3bIBaeMas «oputBa OKKaMay, KOTopasi FOBOPUT O TOM, YTO HaJA0 OTBEP-
rathb 60J1€e CI0XHBIE TUTIOTE3bI B TTOJIB3Y 00JIe€ MPOCTHIX.

«bpurBa OKKamMa» — METOHOJIOTUYECKUI IIPUHIIUII, KOTOPBIA B yIIPO-
1lIeHHOM Buje riacut: «He cienyeT MHOXUTH cylilee 6e3 He0OX0aUuMOo-
ctu». «bputBa OKKaMma» HMCHOJb3YeTCS B HayKe IO IPUHIMITY: €CIU
KaKO0e-TO SIBJIEHHE MOXET ObITh OOBSICHEHO ABYMSI CIIOCO0OaMM, HallpH -
Mep, TIEPBBIM — 4Yepe3 IMPUBJIEYeHUE CYIIHOCTEN (TepMUHOB, (paKTo-
poB, ipeodpazoBaHui u T.11.) A, Bu C, a BTOpeIM — uepe3 A, B, Cu D,
U IIpU 3TOM 00a crioco0a 1aloT OMMHAKOBBIN pe3y/bTaT, TO CYIIIHOCTEL D
JIITHSSL, ¥ BEPHBIM SIBIISIETCS TIEPBBIN CITOCO0 (KOTOPHI MOXKET 0001~
THUCH 0€3 MpUBJIeYSHUS JIMIITHEH CYIITHOCTH).

bonee coBpemeHHas ¢popma «bputel OKKamay 0a3upyeTcsl Ha TEOpUU
cinoxHoctu A. Konmoroposa u P. CojloMOHOBa U COCTOUT B TOM, UTO
0oJiee CI0XKHbBIE TUTOTE3bl SBSIOTCSI MeHee BEPOSITHbIMU (HO HE He-
BO3MOXHBIMU).

TEOPUA TOTTA

B 1969 rony 6ynymuii actpodusuk Puuapa I'orT moceman 3anagHblid
bepauH. OH pelna BEIYUCINUTD, CKOJBKO ellle MPOCTOUT bepanHckas
cteHa. OH He npuberaj K reonoJMTUYECKMM pacuyeTaM, a onmupaicd Ha
npuHuun KornepHuka, KOTOpbIif MOXKHO TPaKTOBAaTh TaK: KaXKIblii Ha-
OJirogaTelb JOJIKEeH pacCMaTpUBaTh ce0sl Kak ciiydailHOTO HabaoaaTeas
U3 BCEro MHOXECTBA HaOJIoaaTeeld, U B CUIY 3TOrO OH C OoJbIlIei Be-
POSITHOCTBIO HabM0AaeT HauboJiee TUMTMYHbBIE TPOSIBJIEHUS, 4 HE CaMble
penkue.

HWrak, ToTT mpenmojioxXuyi, 4To OH HaOmwomaeT bepiauHCKyio CTeHY
B CJIy4ailHBIA MOMEHT BPEMEHHU €€ CYIIeCTBOBAaHUS, TOCKOJIBKY He OBLIO
HUKAKON CBSI3U MEXIY BO3pacTOM CTeHbI U MOMEHTOM €ro Ipuesaa

Yunbam Okkam
(1285-1349) —
(ppaHLMCKaHCKMA MOHaX,
CYNTAETCS OHMM U3 OTLIOB
COBPEMEHHON 3MMCTEMOIIONAN
¥ punocodhuy B Lienom, a
TaKKe OfIHUM M3 BENMYaALLMX
TOTVKOB BCEX BPEMEH.

AHppen HukonaeBuy
Konmoropos

(1903-1987) — coseTckuit
MaTematuK, OAuH 13
OCHOBOMOMNOXHWKOB
COBPEMEHHOMN TEOpUM
BEPOSTHOCTEN, aBTOP
(hyHAAMEHTarbHbIX OTKPbITHIA
B TOMONOTW, MaTeMaTUYECKOM
noruke n ap.

Pa ConomoHoB
(1926-2009) — amepuKaHcKui
MaTemaTuK, BMecTe ¢
AHatonuem PanonopTtom
MONOXWN Havano
COBPEMEHHON TEOpUM
couyanbHbIX CeTen, BBEN
KOHLIENLMKO @nropuTMUYECKOIA
BEPOSTHOCTU.
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[xoH Puuyappg lNotr
(poa. 1947) — amepukaHcKuiA
acTpom3nK, U3BECTEH
paboTamu 0 BO3MOXHOCTY
NyTeLLEeCTBUS BO BPEMEHM
C MOMOLLIbH «KOCMUYECKIX
CTPYH» W CO3LaHuM
MWHWaTIOPHOM MaLLMHBI
BPEMEHM 13 MaCcCUBHbIX
TOYEYHBIX YacTuL,
0bpaLLatoLLXCS BOKpYT
0OLLero LieHTpa TSKECTH.

B bepimH. U ciemoBaTenpHO, ero HAOIOACHIE HAXOOUTCS TIe-TO IOCe-
penrHe MeXIy MOMEHTOM ITOCTPOMKU CTEHBI 1 MOMEHTOM €€ OyIayIIero
pa3pylieHusI.

JpyruMu clioBaMu, IIAHCHI Ha TO, YTO IlepBas YeTBEPTh BpeMe-
HU CYILIECTBOBAHUSI CTEHBI YK€ 3aBEpIINIach, ObLIU paBHBEI 25%.
M nockoJibKy BO3pacT CTEHbBl B MOMEHT HabtoaeHUusl ObLI 8 JIET,
TO MOXHO OBLIIO C YBEPEHHOCTHIO B 75% MpeanoNoXuTh, YTO CTEHA
PYXHET B Oumxaiiue 24 roga, To ecTh K 1993 rony.

B neiictButrensHoct BepnuHckyio cteHy cHecam B 1989 romy. Dto
MPOMU3BeEJIO TaKoe BIleuaTjieHne Ha [0TTa, 4To OH mpeodpa3oBall CBOIO
MepBOHAYAIbHYIO UIEI0 B HAYYHYIO TEOPHUIO, B KOTOPOIi, B YACTHOCTH,
MOMBITAJICS TIPeACKa3aTh BpeMsl CYLIECTBOBAHUS YEIOBEYECKOM pachl.
DTa Teopus U3BeCTHA Noa HazBauueM Doomsday argument.

Ilpusenem camy popmyiny I'orra:

a=, T<z<(1—+f) T,

(I+5 (I—=5

rae 17— BO3pacT CUCTEMbI B MOMEHT €€ HaOJIIOAeHUSI, f — OXUIAeMOe BpeMs ee
CyllleCTBOBaHMUsI, a f — 3alaHHBI YPOBEeHb HocTOBepHOCTU. Hanpumep, ecinu
f=10,5, T0o c BeposiTHOCTBIO B 50% cucTeMa NpeKpaTUT CylLeCTBOBATh B IIEPUOI
or 1/3 1o 3 ee HBIHENIHUX BO3PACTOB ¢ HAcToslIero MmoMeHTa. Ilpu f = 0,95
cucTeMa IPOCYLIECTBYET ¢ BEpOSITHOCThIO 95% ot 0,0256 10 39 HbIHEIIHMX
BO3pPacTOB.

CHOpI)I O BOBMOXHOCTHU IIp€ACKazaHuAd BPpECMCHU CYLICCTBOBAHUA YE€TO-
1100 TOJIBKO Ha OCHOBAaHUM BO3pacTa 9TOoro o0beKTa nayT 4O CUX II0P.

T'orT, B yacTHOCTHU, ONyOJMKOBaa MpeackazaHUe MPOIOKUTENb-
HocTU nokasa 41 6poaBeiickoro 1oy ¢ 95% uHTeEpBajIoOM T10CTOBEP-
HOCTH, OIMpalolieecs TOJbKO Ha AaTy Hayajia TOCTaHOBKHU, U MO-
JIY4MJT IPaBUJILHBINA OTBET IPUMEPHO B 95% ciydaes.

lToTT BBIBEN (hOopMyny, KOTOpas MO3BOJISIET HAa OCHOBAaHUM BO3pacTa
HEKOTO SIBJICHUS OLICHUTh MHTEPBaJ BpeMEHU B OyaylleM, KOraa OHO
3aKOHUYUTCS, C 3aJaHHON BEPOSITHOCTHIO. DTa (opmMmysia CBOIAUTCS K
dopmyne Jlammaca, Kkorma peyb MIAET O TpPeAcKa3zaHUU BEPOSITHOCTU
CJIeAYIOIEeTO COOBITUS B MOCAEA0BATEIbHOCTH.

Hanpuwmep, sBineHue, nMeroiiee Bo3pacT B 10 J1eT, ¢ BEpOSITHOCTHIO
B 50% 3akoHumuTcs B niepuon ot 3,3 mo 30 JIeT OT HAaCTOSIIEro Mo-
MEHTa U ¢ BeposiTHOCThIO B 95% B nepuoa ot 10,5 no 400 yer ot
HacTosIero MmoMmeHTa. KoHeuHo, MOXKHO HaliTH YacTHbIC CIy4aW,
Korga 3Ta ¢opmyia He paboTaeT, HO TaKMe YacTHBIE Cydau O3Ha-
YaloT IIPUBJICYCHE TOMOJTHUTEIBHON alprOpHOl MH(MOPMALINH.

XOTs TaKKe OLICHKU SIBIISIIOTCS KpaiilHe HeONpeAeIeHHbIMU, OHU HPU-
MEHMMBI KO MHOTUM Pa3HBIM SIBJICHUSIM, HE3aBUCHUMO OT MX IPUPOJIbI,
U IIpU HAJIUYUU JOIIOJHUTEIbHOM MH(MOPpMALIUU MOTYT CIIyXKUThb 6a30ii
IS TIOCHEnyIoIMX olleHOK. ITogoOHO mpeacka3aHusaM 1o pedepeHT-
HOMY KJIaCCY, OHU OYMIIEHBI OT KAaKOTO-JIU00 CyOBhEeKTUBU3MA U B CUITY
3TOTO MOTYT OBITh JOCTATOYHO TOYHBIMMU.



TpeHabl

OpHa u3 BaxHeuWwunx 3agad B (pyTypornornyeckom mccneno-
BaHUW — onpefeneHne BeayLwMx TPeHOOB — [NaBHbIX Ha-
npaBneHnin pasBuUTUS, MO OTHOLUEHWIO K KOTOPbIM OCTalbHble
napameTpbl ABMSOTCH Be4OMbIMU.

YacTo B KauecTBe BeAYIIMX TPEHIOB BHIOUPAIOT T€ MEpEMEHHBIE, KO-
TOpbIC UMCIOT CAMYIO BBICOKYIO CTeIICHb UHEPLIMM U IPEACKA3YEMOCTH.
Hanpumep, namMeHeHMe YHUCIEHHOCTM HacejeHUsI. Takxke JTOBOJBHO
WHEPLUOHHEI MpelcKa3aHMs, Kacaouumecss 00beMOB KaKux-11mbo pe-
cypcoB. OIHAKO, €C/IM YMCICHHOCTh HacelleHUsl 3eMJIM U3BECTHA J0-
BOJILHO TOYHO, TO OOBEM TreOoJJOTUMYECKUX PECYypCOB 3aBUCUT OT He-
CKOJIBKMX HEOIIpeAaeIeHHBIX IIEpeMEHHBIX, TAKMX KaK HEOTKPHITHIC €Il
MECTOPOXICHMS U CTEIICHD IIPaBIMBOCTU JaHHBIX HE(MTAHBIX M IIPOYUX
KOMIIaHWN. A camasl IJ1aBHasI HEONPEIeJIECHHOCTbh COCTOUT B TOM, UTO
IpeBpalllcHUE IIpeaMeTa B pecypc 3aBUCUT OT HAJIWYMUS TEXHOJIOTMYIE-
CKOTO crpoca U OT CIIOCOOHOCTHM HAIlIMX 3HAHWI pacIlIUpsTh pecypc-
HYI0 0a3y.

HaubGonee mpenckasyeMbIMU OKa3bIBAIOTCS MEMIEHHO MEHSIOIINECs
TpeHabl. OnMHAKO HauOOJbIIel CUI0 BO3NEeCTBUS Ha Cyab0y YeioBe-
yecTBa 00/1a1aI0T OBICTPO PAa3BUBAIOIIMECS TPEHIBL.

IIpoiie mpencka3plBaTh AMHAMUKY 3aIllaCcOB KaMEHHOIO YIJs, HO
MUPOBas BOMHA MOXET 0Ka3aTh OOJIbIlIee BIMSHUE Ha Cyab0Y 4eI0-
BEUYECTBa, XOTS 1 MaJIo MpeacKasyema.

Just mpencka3aHusl TPEHIOB HAJ0 BBIACIUTH OCHOBHBIE 3JI€MEHTHI 00-
mectBa. Pooun XaHceH B ctaThbe «KaTacTpoda, coumanbHbIN KoJIarc
U YeJIOBEUEeCKOEe BEIMUpaHUE» BhICKA3aJl MbIC/Ib, YTO Pa3BUTHUE YeIOBE-
YeCKOTro 00IIIeCcTBa 3aBUCUT OT YeThIpeX BUIOB KamuTaja:

* yejoBeuYeCcKOro (JIoau);

Po6uH XaHceH
e (usuueckoro (CTaHKU U CpecTBa HpOI/I3BO)ICTBa); (poa. 1959) — amepukaHCKuiA

3KOHOMMCT, pa3pabotan
MaTeMaTYeckui annapart

* couuanabHOro (ycToM4yMBas opraHu3anus oOllecTBa). ANs Takux HPQGKTOB PbIHKOB
npesckasaHuii, kak «Touka

cornacuay, a Takxe nposoaun
XaHCEeH CYMTAET, UYTO IO CTEIICHM BaXKHOCTH HA IIEPBOM MECTE CTOUT ucenenosania B obnactu

5 o 00MEHOB curHanamu mexay
COlMaJIbHBIM KaIlnuTall, a Ha IMOCJICAHEM — IIPUPOIHBIN.
Yy4aCTHUKaMM pbIHKa.

*  TIPUPOIHOTO (IPUPOTHEIE PECYPCHI);
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TPERAbI MPUPOOHOIO KAMUTANA

IIpuBenem Takoii npuMep. Manass 06ecriedueHHOCTh pecypcaMy HE Me-
ajay OBICTPOMY Pa3BUTHUIO COLIMAJIBHO CTaOMJIbHOM fArmoHuu. A Ha
KopeiickoM nmojiyocTpoBe ¢ aHaJOTMYHBIM IIPUPOIHBIM KAITUTAJIOM CY-
LIECTBYIOT OOJIbIINE IIPOOIEeMBbI. DTO CBI3aHO C MOJUTUYECKUM pa3lie-
JIEHHEM TePPUTOPUM Ha IBE YacTU, YTO ¢ (hopMaabHOI TOUKHU 3PEHUS
SIBJIsIETCS 1e(hEeKTOM COLIMaJIbHOIO KamnuTaia.

Pa3BuThle cooOIIecTBa MOTYT CO3aBaTh WJIM B3aNMMO3aMEHSThL pa3HbIe
BUIBLI PECYPCOB, HO CaMM peCypchl He MOTYT TTOPOXKIATh pa3BUTHIE CO-
oO1ecTBa.

Hanpuwmep, Adpuka odjiagaeT orpoMHOI 10JIEli MUPOBBIX pecyp-
COB, HO IIPOU3BOIUT TOJALKO 3% Bajg0BOr0 MUPOBOTO IIPOAYKTA.

Bonee BBICOKMIT TIPHUOPUTET COIMAIILHOTO KaIMTajla II0 CpaBHEHUIO
C IPpUPONHBIM He O3HadaeT HEBO3MOXKHOCTH PECYpCHOTO KpM3uca Ha
KakKoM-TO 3Tarie pa3BuTusl obulecTtBa. OgHAKO 3TOT KpU3UC OyIeT He
MEePBONPUYNHONM, a pe3yJTbTaTOM OIMTMOOYHBIX ITOTUTUYECKUX PEIIEHU I
W CJIEICTBUEM OIIpeeIEeHHBIX TEXHOJIOTMYECKIX TeHIEHITHA.

Takum 06pa30M, IIpeackKkazaHud Ha OCHOBaAHMUM ydy€Ta OJOCTYIIHLIX pE€-
CypCOB pa60Ta}OT TOJIBKO IIpHU MPEAITIOTIO0KEHUM, YTO B OLICHKE 3aI1aCoOB
HET OTPOMHOM HEONIPENETIEHHOCTU.

TPEHAbI YEJIOBEYECKOIO KAMUTANA

Hemorpadust nsydyaer u3MeHEeHUS YeJOBEUYECKOro KanuTaia. YuciaeH-
HOCTb HaceJIeHUsI UMEET BBICOKYIO CTENEeHb MpPeacKa3yeMOCTH B IpO-
MexyTke BpemeHu B 10—30 JieT B cUIy MEIJIEHHOCTU YeJIOBEYECKOTro
Pa3MHOXEHUS U YCTOMYMBOCTHU COLIMATbHBIX MOJIEJIENA.

OpnHako B OyaylieM BO3MOXKHBI paJuKajJbHble U3MEHEHUs YMCIEHHO-
CTH HaceJIeHUsl, CBSI3aHHbIE KaK C HOBBIMU OTKPBITUSIMM, HaIIpUMeED,
BO3MOXHOCTSIMU KJIOHMPOBAHUsI, BhIpAIIMBAHUs IeTeil B MUCKYCCTBEH-
HBIX MaTKaxX M CO3JaHUsI MCKYCCTBEHHBIX JUYHOCTEM B KOMITbIOTEpAX,
TaK M B cIy4ae NIOOATbHBIX KaTacTpod, SIMUAEMUI U BOH. DTU U3Me-
HeHus geMorpadusi cama 1o cede He MOXKET IMPEeIyCMOTPETh U 110 YMOJI-
YaHUIO MpeaIoiaraeT, YTo TaKMX cOObITUI He OyaeT. Ho aTo elie Hamo
JIOKAa3aTh.

TPEHAbI MPOM3BOACTBEHHOIO
N COUMAITIBHOTO KAMWTAIIOB

OcHoBHBIEe ABUXYIIME TpeHIbl XXI BeKa OyayT MopoKIaThCsl BHYTPU
MPOU3BOACTBEHHOIO U COLIMAJIbHOIO KaIllMTajloB, TO €CTh BHYTPU TEX-
HOJIOTUM Y ITOJIUTUKMU.

I1o XaHceHy, collMaabHBIN KalluTal BaxkHee, YeM IIPOU3BOICTBEHHBIN,
OTHAKO BEPHO U JAPYyroe: HauOOJBIIUM MOTEHIIMATIOM K U3MEHEHUSIM
obnamaer Hambojee OBICTPO MEHSIOIIAasICAd TEeHAEHUUS. A OCHOBHas



ocobeHHOCTh XXI Beka — Hempekpallawlleecss 3KCIIOHEHIMaJlbHOE
pa3BUTHE TEXHOJOTUIA.

Takum 06pa3om, NCTOYHUKOM NCTopuydeckoro passutns B XXI Beke
Oynet cnoxHoe B3aUMOAEWCTBME TEXHUYECKUX U coLManbHO-MNo-
NUTUYECKUX TPEHAOB.

MHorue GyTypoJIOTH B IIPOILJIOM YK€ IIPUMEHSIM COBMECTHBIN aHaIN3
pa3BUTUS 3TUX TPEHIOB.

Hanpumep, Mapkc B Ka4eCcTBE TEXHOJIOTMYECKOTO TPEHIa paccMa-
TPpHBaJ POCT MPOM3BOAUTEILHBIX CHJI OOIIECTBA, a B Ka4eCTBE CO-
LUAJIbHO-TIOJIUTUYECKOTO — KjaccoBylo 00pr0y. I'epman KaH, aBTop
kHurn «O tepMmosgaepHoi BoiiHe» (1961), uccienyer B3auMoIeit-
CTBHE TEXHOJOTMYECKNX BO3MOXHOCTEM, IIPEIOCTaBIsSIEMbIX paKeT-
HO-SIIEPHBIM OpYXHEM, U COLMAIbHO-IIOJIUTAYECKON CHUTYyallHu,
CBSI3aHHOI C CYIIIECTBOBAHMEM IBYX CBEPXACPXKaAB B MUpE.

Boobie, pyTyposioru 4acto BIOMpPAIOT AJIsSI CBOEro aHaau3a JIBa Beay-
IIUX TPEeHIA U N3y4aloT UX B3aUMOIEICTBHE.

Hampumep, Mansryc onuceiBaa Oyaylnee depe3 B3aMMOIEIICTBUE
neMorpadMIecKoro TpeHOa, BEAyIIero K MCUepIIaHUIO PeCypCoB,
¥ BOMHBI KaK COLIAIbHOTO SIBJICHMUSI.

BbIAENEHWE OCHOBHbIX TPEHAOB

Camo BbIzeJIeHUe OCHOBHBIX TPEHIOB YK€ 3apaHee MpeacKa3blBaeT pe-
3yabTaT uccaenoBanus. Hanmprumep, XaHTMHITOH BBIICIUI KOHIIETIINIO
«BOWHBI IMBUJIU3AIUIT», KOTOPAsi ONIMCHIBACT IMHAMUKY COBPEMEHHBIX
MEXIYHAPOAHBIX OTHOIIEHUI CKBO3b MPU3MYy KOH(MJIUKTOB HA LIMBU-
JIM3allMOHHO# ocHOBe, a KypliBeiis — pa3BuTue TexHoJjioruid. Tak 4to
10 BEIOOPY OCHOBHBIX TPEHA0B MOXHO KJIacCU(MUIIMPOBATh Pa3INYHbIE
IIKOJIBI B (OyTYpPOJIOTUH.

Brinenenne TpeHOOB COCTOMT B HAOJIOACHMU 3a MPOIIBIM C LEJbIO
CO3JaHMS TOCTATOYHO YHPOIIEHHOW MOIesn, YTOObl OHa Oblia JIETKO
00BbsicCHUMA. A eclId MOJeNb CIMIIKOM CJI0XKHa, OHa HEU30eXXHOo OyneT
yIIpOILIAThCs TIPU MepecKase.

Boob6lie, B NnpeackasaHmn ropasao BaxHee He To, Kakne TpeH-
Abl Mbl CYMTAEM U3MEHSIOLLMMIUCA 1 BUSIOWUMM APYT Ha APY-
ra, a 70, Kakue CBOMCTBA peanbHOCTU Mbl Nonaraem Hem3meH-
HbIMW, UITHOPUPYSA BO3MOXHOCTU MNEPEMEH B HUX.

Hampumep, cocrasisiss meMorpaduiecKuil IIPOrHo3, Mbl UITHOPH-
pyeM BO3MOXHOCTh MAaHIEMMUU I'PUIINA C BBICOKOH JIETATbHOCTBIO,
a COCTAaBJISISI MPOTHO3 PacHpOCTpaHEeHMsI BUpPyca, Mbl UTHOPUPYEM
BO3MOXHOCTb TOTO, YTO B 3TO K€ BpeMsI CIIYUYUTCS siiepHas BOHA.
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WUraopupoBaHNE MPOUCXOOUT IOTOMY, YTO HEKOTOPEIE OOCTOSATENIb-
CcTBa IMOO CUMTAIOTCS HEBAaXXHBIMH, JIMOO MX OymyIiash YCTOMYMBOCTH
9KCTPANOJINPYETCS M3 NX MPOILION YCTOMIMBOCTA HESIBHEIM 00pa3oM.
W B pesyabraTte 0OBIYHO ITONYYAETCSI: « MBI COCTABUIN XOPOIUUA MPO-
THO3, HO IIPOU3O0IILIO HeTIpeABUAeHHOE». JIpyTUMH CJI0BaMU, XOpOIliast
MOIeIb OOJKHA SIBHEIM 00pa3oM OroBapmBaTh, YTO OHA MTHOPUPYET
U II0YEMY.

BonapmumHCTBO pa3nmuuuii B MoAeasX OyAyIIero CBsSI3aHO HMMEHHO
C TEM, YTO WX CO3AaTeM CO3HATeJbHO UM 0EeCCO3HATEIbHO MPOUT-
HOpPMPOBAJH T€ aCIEKThI peaJIbHOCTH, KOTOPHIE ApYyTHe CYNTAIN BaxK-
HBIMU. B mogpnnaHOM OynyIieM NpogBAT cebs abCOJITOTHO BCe BaXXHBIE
acrekThl peajbHocTH. Ho 3amaya cocTaBiaeHMST MX TOJIHOTO CHMCKa
HeTpuBHaJbHA. BIIoTHE MOXeET MOSABUTHLCS HEKWIM BaKHBIM acCIIEKT,
KOTOPBIN TTOKa ce0sTI HUKAaK HE PO BUIL.

Hampumep, Hekuii mipenen CIOXHOCTH, BO3HUKAIOIINM MPU YKC-
JIECHHOCTHU HaceJIeHUs, TIpeBblmapmeii 10 MiIpa yelloBeK, UM OT-
KpBbITHE BEIIEeCTBA C aHTUTPAaBUTALIMOHHBIMU CBOMCTBAMM, WJIHN
pe3Koe MOBBIIIEHNE POJIM CMeXa B Pa3BUTUU KYIETYPHL.

MOXHO COCTaBUTH CIIMCOK IJ100aJIbHBIX MPOrHO30B, HEU3MEHHOCTh
KOTOPBIX HEOOX0AMMA, YTOOBI MOXHO ObLIO AeaTh OoJjiee JOKaJbHbIE
MPOTHO3bI.

1. CymecTBoBanue 3eMiInd 1 pa3yMHOM XW3HU HA HEMl.

2. OtcyTcTBUE KaTacTpod, UBMEHSIONIMNX X0 UCTOPpUM (TTafeHUE acTe-
pouna, rmobdajgbHas sIepHasi BOiHA).

3. OTcyTcTBHE KPYITHBIX ITOJIUTUYECKUX MepeMeH (BOIH, peBOIIOLIMIA,
SIMAEMUI, SJKOHOMUYCCKHX JeIIpecCcuii, cMeH (DOpMaIlnn ), HEBEPOSIT-
HBIX COOBITUI (OTKPBITHE HEMCYSPIaeMOI0 NCTOUYHMNKA SHEpTUN, KOH-
TaKTa ¢ BHE3EMHBIM Pa3yMOM U T. I1.) U IIPOPBIBHEIX N300peTeHUI (Ha-
MIpUMeEpP, MOJIEKYJISIPHOTO HAHOIIPOU3BOICTBA).

4. OTcyTCcTBUE perMOHAJILHBIX KaTacTpod — 3eMIIeTpsICeHUM, ypara-
HOB, JIOKAJIbHBIX BOTH M 5KOHOMUYECKUX KPU3UCOB.

| JTro6on nokanbHbIV NPOrHO3 AOMKEH ONMpPaTbCs Ha rmobanbHbIN.

W 4em Gousbllle CpOK JIOKAJIbHOTO MPOTrHO3a, TeM MEHbIIe OCHOBaHUM
IIJISI yBEPEHHOCTH B YCTOMYMBOCTHU IIOOATBLHBIX IEPEMEHHBIX. DTUX TT€-
PEMEHHEBIX TeM OOJIbIIIE, YeM IIPOTHO3 JIOKaJIbHEE, M U3MEHEHHUE JTI000i
W3 HUX CIENAeT ero HeleCTBUTEIbHBIM.

O4eBUIHO, YTO HET CMBICTA JejiaTh JOKaJbHbIE MpeIcKa3aHMsl, MoKa
HET ICHOCTH C IIPOTHO30M CaMOI'0 BEPXHETO YPOBHS — O cyabbe 3eMian
U ee oOUTaTeNnei.

Taknm obpasom, Gonee CUNbHbLIN TpeHA AenaeT HecyLlecT-
BeHHbIM 6onee cnabbin.



Hanpumep, ceituac MHOTO rOBOPSIT O IPSIAYILIEM «HOBOM CPEIHEBEKO-
Bbe» B CBSI3U C MepecejieHueM B EBpony OOJIbIIIOTO YKMCia MUTPAHTOB,
Jerpajgalnyeil Hayku, yrnagkoM TpaJulIMOHHON KYJBTYpPhl, BO3POXIE-
HUEM PEJIUTMO3HO-MUCTUYECKUX BepoBaHUU. J[elCTBUTEIBHO, €Clu
paccMaTpuBaTh TOJBKO IIpoliecc Murpauuu B EBpory, u aKkcTpamnosm-
pOBaTh €T0, TO Yepe3 HECKOJILKO AeCITKOB JieT EBpolia MoXeT cTaThb UC-
JaMckoi tepputopueii. OmHako, ecii 6ynet co3maH MU, mpeBocxoas-
MU 9eJIOBEYECKUM, WIN NPOU30OUAET TOTAAbHAY SACpHAs BOHA, BCE
3TU Tpoliecchl B EBpomne BooO1e He OyayT MUMeTh HUKAKOrO 3HAaUYeHUSI,
NoJ00HO TOMY, KaK HEe MMEIU 3HAYeHUsI BHYTPUTOPOACKMUE MPOLECChI
B AdmHax 1mociie 3aBoeBaTeNbHBIX TOXomoB Anekcanapa 111 Bemukoro
B IV Beka 1o H. 3.
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Onpoc 3akcnepToB

O1mpoc 3KCIepTOB — BaXXHBIE MHCTPYMEHT (yTyponoruu. PasHble
JIIoAW 00JIagaloT pa3sHbIMU 3HAHUSIMM, HO C IIOMOIIBIO TeX WU MHBIX
METOIOB 3Ty MH(MOPMALIIO MOXHO U3BJIEKATh U OOBEINHSITh.

Harnsagueiit npumep. I'pynmna groaeil okazanach 6€3 4acoOB B OXU-
JAaHUU TeTJIOX0Aa, KOTOPBIN NOJKEeH ObLI MPUNTU MO paCcIIMCaHUIO.
Toraa Kaxablii U3 HUX BbICKA3aJICsl O TOM, KAKOBO, 110 €r0 MHEHMUIO,
TOYHOE BpeMsi. XOTsI pa30dpocC OLIEHOK COCTaBJISI OKOJIO TTojiyJaca,
cpenHee apu(METUYECKOE COBMNAJIO C peaibHbIM BpEMEHEM C TOYU-
HOCTbBIO 10 MUHYTHI.

Taxkoit crtoco6 M3BlIeYeHUsT 3HAHUI U3 9KCIIEPTOB HECOBEPIIECHEH, T10-
CKOJIBKY OIUH YeJIOBEK 3HAET, YTO OH XOPOIIO OPUEHTUPYETCS BO Bpe-
MEHM, a IPYroMy M3BECTHO, UTO OH caM He 00JiagaeT CIIOCOOHOCTBIO
TOYHO TIpecKa3aTh BpeMsi. B aToM citydyae «Bec» MHEHMSI IEPBOTO 3KC-
IepTra J0JKeH OBbITh ropasfao OOoJblIe, HO IIPY BHIYUCICHUU CPEIHETo
apuGMETUYECKOTO CTeIeHb YBEPEHHOCTU HE YYUTHIBACTCS.

IToaTomy cTanm pa3pabaThIBaTbCsI pa3Hble METOOMKM M3BJICUCHUST MH-
dopMaLI U3 SKCIEPTOB, KOTOPHBIE ObI JaBaJIX HANOOJIBIITYIO TOUHOCTb.
Hampumep, ipu 3KOHOMHYECKHMX OITPOCaX B HOBOM MCCJIEIOBAaHUY y4a-
CTBYIOT TOJIBKO T€ 3KCHEPThI, KOTOPBIE XOPOIIIO IOKa3auau ceOs B IIpe-
CKa3aHUM NPeIbIIyIInX MaKPOIKOHOMHUYECKHNX MOKAa3aTeNe.

Jpyroii crioco6 yueTa cTelieHU KOMIIETEHTHOCTH 9KCIEPTOB — 3TO CO3-
IaHue aKaJeMUUEeCKMX PBIHKOB IIpeacKa3aHuii, 3a YTO aKTUBHO paTyeT
Pobun XaHceH.

I[IpumMepoM pbIHKa TIpeacKa3aHWid SIBAsETCS calT intrade.com.
B despane 2010 roma Tam nemanvch CTaBKY Ha TakKue Mpeackasa-
HUS, KaK «B IeHTpaJbHOM MapKe BhINaaeT 0oJiee 35 NI0MMOB CHera
1o 30 anpensa 2010 roma», «Pedopma 3apaBooxpaHeHUs OyIeT yT-
BepxXneHa», «Tailrep Bync 6ynet urpats B urpax PGA Tour».

BosHukaet pe30HHBIM BOIIPOC: HE MOTYT JIM T€, KTO KOMMEPYECKH 3a-
WHTEPECOBAH B OIPEACIICHHOM pe3yJbTare TOProB, MAaHUITYJIMPOBAThb
pBIHKaMU npencka3aHuii. Hampumep, XaHceH npeaaraeT ¢ TOMOIIBIO
PBIHKOB IpeACKa3aHUil BBIICHUTb, IPOMCXOIUT JIM aHTPOIIOTeHHOE
m1ob6aabHOE MoTeruieHrue. Ho oueBUaHO, YTO KOpHopalusM, 3auHTepe-
COBaHHBIM B TOPTOBJIC YITIEPOAHBIMU KBOTAMU, Ha PyKY OyIeT 3aBbIllIc-
HUE pe3yJIbTaTOB TOPTOB, a ITIOCTAaBIIMKaM He(TH, HA000OPOT — 3aHMXKE-
Hue. XaHCeH MoJiaraeT, YTo 4eM OOJIbIIe YYACTHUKOB OYIYT MbITATHCS
MaHUIYJMPOBATh PHIHKOM, TeM OOJIbIIIe ACHET OyIeT Ha pPhIHKE, U TeM
TOYHee B pe3yabTare OyneT mpeackazaHue. PeallbHYI0 LIEHHOCTh PbIH-
KOB MpeacKa3aHU MOXET OIIPEIeIUThb TOJIbKO DKCIIEPUMEHT.



CylIecTBYIOT pa3HbIe METOIbI OPTaHU3Al COBMECTHOM pabOTHI 3KC-
neptoB. [IpuBeneM HECKOIBKO IPUMEPOB.

1. Meton lenbu — HauboJiee popMaln30BaHHBI METOI. DKCIIEPTOB
aHOHMMHO OITPAIIMBAIOT B HECKOIBKO TYPOB, Y B KaXKJIOM CJICAYIOIIEM
WM TTOKa3bIBAIOT Pe3yJIbTaThl pa0OThI B MIPEABIIYIIIEM.

2. «Mo3r0oBOI WTYypM» — IIPOTUBOIIONOXKHOCTL MeTona Jenpdpu. OH
SBIISIETCS OoJiee IMePCOHAIM3UPOBAHHBIM U HedopMaibHbIM. Ero 3ama-
ya — IIPOOUTHCS B Oymyllee MyTeM IT'eHepallii OpUTMHAIbHBIX UICH.

3. ColMOa0TUUECKUN OTIPOC pedepEHTHBIX IPYII MPUMEHSIETCS, KOT-
J1a HY>KHO BBISICHUTD MPEACTaBIEHUs O OyaylleM onpeaeeHHbIX TPYIII
JIONEN.

BaxkHBIM MHCTPYMEHTOM COBPEMEHHOI (yTYpPOJOTUHU SIBJISIETCS CO3/1a-
HUE TOPOXHBIX KapT.

[opoxHas kapTa coeauHsieT B cebe NporHos, nnaH encTeui
n 006s13aTenbCTBa BbINOHATL 3TU NPOTrHO3bI.

OOBIYHO OHa co3aaeTcsl CyObeKTOM, 00JIafalolM oTlpeaesieHHO! Bia-
CTBIO B CBOEN 00/1aCTHU.

Knaccuueckuii mpumep — peryiasipHo OOHOBJSIEMbIE TOPOXKHbBIE
KapThl KoMnaHuu Intel 1o pa3BUTHIO MUKponpoiieccopoB. Ha Hux
pacIycaHBl 3TAITbl BHIITYCKA OIIPeAeIeHHBIX IPOIYKTOB M OCBOCHUS
HOBBIX TEXHOJIOTUI Ha OMMKalIIe HeCKOJIBKO JIET. DTa mH¢popMa-
L1 TO3BOJISIET mapTHepaM [nfel KOOpIMHUPOBATH CBOM ITLIAHEL.

MeTtopn Oenbcpum
pa3paboTaH kopropaumeit
RAND B 1950-1960 roap! ans
aHarnu3a nnaHoB aTOMHON
BoHbI CLUA, aBTOpamu
cuuTatotcs Onady Xenbmep,
HopmanH [lankei n Hukonac
PeLwuep.
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daBapa KopHuw

(pom. 1927) — amepukaHcKui
Gy Typonor, aBTop KHUT
«M3yyenme bymyweron (1977)
n «BrnsagbiBasics B byayLiee»
(2005).

CueHapum
n gpyrme metoabl

CLEHAPUN

Eule onMH MHCTpYMEHT MO3HAHUS Oyayllero — HuccjeloBaHUe Mpo-
CTpPaHCTBa BO3MOXHOCTEN C MOMOIIBIO ClieHapueB. MeTon CIeHUPO-
BaHUs pa3padoran I'epman KaH n1sd aHanu3a BEpOSITHOCTU U TTOCHIE -
CTBUU TEPMOSIIEPHOUN BOWHBI.

CueHapuy TOA0OHEI CIOXKETaM pOMaHOB, B KOTOPBIX COYETAIOTCS caMble
pa3Hbie (PaKTOPhI, KaK 3aKOHOMEpHBIE, TaK U ciydaiiHble. OHU O4YeHb
yIOOHBI IJIST TIOHUMAaHMUsI, TOCKOJIbKY OJIM3KU K CIIOCOOY YeIOBEUYECKO-
IO MBILILJICHUS.

Kak rooput DaBapn KopHuil, aBTop KHUTHU Futuring, ClieHapuu Io-
3BOJISIIOT Y3HATh XOTS ObI YTO-TO O OyAyIllIeM, PO KOTOPOE MHAYE MbI HE
MOTIJIU ObI cKa3aTh HUYero. C moMoIlblo ClieHapUueB Mbl MOXEM:

* qIpollynaTh Oyaylliee W BbISCHUTb BO3MOXHBIE PUMCKM U CMEHBI
TPEHIOB;

*  OLEHUTH BEPOSITHOCTD T€X UJIU MHBIX COOBITUIA — YeM CJIOXHEE CIie-
Hapuii, Beoyliuii K HEKOMY COOBITHIO, TEM OHO MEHEE BEPOSITHO.

Hannune HeCKOMBKMX pa3HBIX CliIeHapHWeB MO3BOJISIET MOBBICUTH aJlb-
TEPHATUBHOCTH MBITIUIEHUS O OyayIieM, IToKa3aTh JIIOIIM HaJludue BhI-
bopa, KOTOPbIIA OHU MOTYT CIIe/IaTh.

ApkumMm NpuMepoM Takoro nogxoda sendatwTca 8 cueHapueB pas-
BUTUA HaHOTEXHONOIMMN, BbINYLEHHbIX aMepuKkaHCKum LieHTpom
OTBEeTCTBEHHbIX HaHoTexHonormn (CRN). B ogHuX cueHapusax yyu-
TbiBalOTCA B3MeT U nageHne mowmn Kutasa, B opyrmx — ponb yge-
LUEeBeHMa NPOU3BOACTBA, B TPETbUX — BOWHA C NPUMEHEHNEM
6eCcnnNOTHUKOB U HaHOMeXxaHM3MOoB. [1nsa onucaHus 6ygyuien Ha-
HOTEXHOMNOrM4YeCKON BOKMHbI, B KOTOpon Kutam pasopyxaet KHOP,
Aaxke npeararaeTca TEPMUH «LLIECTUMUHYTHasA BOMHa», AKo6bl Uc-
nonb3yembln razeTynkamu bygyuiero.

Bbiclunm pe3ynsTaTtoM NPpUMEHEHUST CLLEHapHOro noaxoaa sie-
nsieTcsi CoCTaBrneHne NonHoro apesa coobITUA.

CosnaHue CliecHapueB B HEKOTOPOM CMBIC/IE MOXOXEe Ha CO3daHMe Ha-
YYHO-(paHTACTUYECKNX IIpou3BeneHuii. OmMHAKO MeEXIy HUMH €CTb
CyILIECTBeHHBIC pa3inuus. 3agada (paHTaCTUISCKUX IIPOU3BEACHUN —
pa3BiekaTh uutarteis. IloaToMy B HHMX Bcerma IIPUCYTCTBYET MHOTO
KOHKPETHUKH, a CIOXETHAsI CTPYKTypa IIOCTpOeHa o hopMe «3aBs3Ka—
KyJIbMUHALASI—Pa3BsI3Ka», UYTO HECBOMCTBEHHO PEaIbHBIM COOBITHUSIM.



Ho, mmaBHOe, (paHTacTHKA HAXOOUTCS B IPYTOM KYJIBTYPHOM IIOJIe 1 HE
BOCIIPMHMMAETCS BCEPhE3.

CueHapuu npegHasHayeHbl TOMbKO AN MMMCTPpauUuM TeH-
AEeHLMIN. YeM KOHKpPETHee CLeHapuii, TEM MeHbLLUE Y Hero LuaH-
COB Ha peanusauuto. Kaxxaas HoBas aetanb 6yaeT aenatb ero
BCE MEeHee BEePOSTHbLIM.

B xommanuu Royal Dutch Shell co3maHue clieHapueB BIIEpBbIe OBLITO
MPEIJIOKEHO He IS MpeABUACHUs OyayllIero, a Al IIOATOTOBKH PYKO-
BOIMTENEH K BHE3AITHBIM U3MeHeHUAM. OTHAKO TICUXO0JIOIrNYeCKUe 0CO-
OEHHOCTH YeJIOBEKa 3aCTaBJIAIOT €ro I0NajaTh IOJ OYapOBaHUE KOH-
KPETHBIX CLICHApUMEB U YIIYCKaTh U3 BUIY HEOIPEAeICHHOCTh OYAyIIEero.

CiueHapu MOXXHO pacCMaTpUBaTh KaK 0a3MCHBIE BEKTOPHI B IPOCTPaH-
CTBE€ BO3MOXKHOCTEMH.

UTPbI

OnvH 13 cnoco60B CO3IaHUS CLICHApHEB OYOYIIEro — pojieBas urpa Io
OMNpeIeIEHHBIM ITpaBUjaM, B KOTOPOU OTAEAbHBIE YYACTHUKN UTPAIOT
poJIv pa3HbIX (PAKTOPOB WIN SIBJIEHUIA.

Hanpumep, HacTonbHasg urpa GURPS wnu mtabHas urpa.

CueHapuil npuayMbiBaeT OOUH 4el0oBeK. B oTimume oT aToro, pojesas
WUIpa IaeT pelieHusI, KOTOPhle He OYeBUIHBI HU MIJISI KOI'O U3 YYaCTHUKOB
M OTKPBIBAIOT JJISI KAXXIOTO M3 HUX HOBBIE BO3MOXHOCTU. OTHAKO mpa-
BUJIA UTPHI JOKHBI OBITH TTOJOOPaHBl TAKUM 00pa30oM, 9TOOBI HUKTO 13
YIaCTHUMKOB HE MOT HaBSI3bIBATh CBOIO BOJIIO IPYIUM, a MOAEPaTOpP OOJI-
2KE€H COXpaHATh HEUTpabHYIO Mo3uInio. COOBITHS pealbHOIO MUPa MO-
IeJIMPYIOTCS 3a cUYeT OpocaHus KyOMKa MM BBHITACKMBAHMS KapTOYeK.
PoneBast urpa BeIcTynaeT B Ka4eCTBE NECTBYIONMIEH MOAEIN OymyIIero
1 B KAaKOM-TO CMBICJIE HNPUOIMXKACTCSI K KOMIIBIOTEPHOM CHUMYJISIIINU.
BmecTe ¢ TeM OHa BBHITOMHSET QYHKIIUM «MO3TOBOIO IITypMa» .

MPOEKTHAA ®YTYPOIOIMA

IIpoexTHass pyTypoaorusi B IEpBYIO odepenb HallejleHa Ha CO3daHUe
OyIoyllIero, a He Ha ero onucanue. «locymapctBo» IliaToHa UM KoM-
MYHHUCTUYECKNE MACH — 3TO IMPUMEPHI Takol dpyryponorun. OHU He
ONMKCHIBAIOT HU BEPOSITHOCTh HACTYIUICHHS COOBITUSI, HU BPEeMs 1 Me-
CTO eT0 HacTyIleHHusI. BMecTo 3Toro cosmaercsl uaeajibHBIM o0pa3, K
KOTOPOMY YeJIOBEUYECTBO JOJKHO cTpeMuThes. [IpoekTHass pyTypoio-
TUSI OYeHb CUJIBHO MIE0JI0TN3MPOBaHa, IIO3TOMY IIPOTHO3EI 3TOT0 TUIIA
0OJIBIIIEe IPYTUX ITOABEPKEHBI KOTHUTUBHBIM NCKAXEHUSIM.

NPEOYNPEXOEHNA O PUCKAX
N HOBbIX BO3MOXHOCTAX

Oco0BIM KJTacCOM ITPEACKA3aHUIM SIBIASIOTCS MPENYIIPEXKICHUS O PUCKAX
1 HOBBIX BO3MOXHOCTSIX.

GURPS (Generic Universal
RolePlaying System) —
nonynsipHasl yHMBepcarnbHast

chcTemMa npaBun Anga ponesbix

Urp, KoTopas MoXeT ObITb

npuMeHnuma B nobbIx UrpoBbIX

mupax. OcobeHHOCTb 3TN
WrPbl B TOM, YTO KaXKablit
NepPCOHaX OMUCLIBAETCS
OnpeaeneHHbIM YUCTIoM
OYKOB, KOTOPbIE OH MOXET
TPaTUTL Ha pasHble CBOM
CBOWCTBA.
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OHU He SIBISIOTCS IIPOTHO3aMM, TaK KaK KacaloTCsl COOBITHIA, IITaH-
ChbI KOTOPBIX 3aBegoMo HuXe 50%, n OHU, CKOpee BCero, He cOyayTces.
Ho ecnu npenynpexaeHne He COBIIOCH, 3TO HE 3HAYUT, YTO OHO OBIIIO
JIOXHO. ECc/IM mpoeKT XOUeT «IIpUTSIHYTh» OyayIee, TO Ipeaynpekae-
HUE — «OTIIYTHYTH» €rO.

Hanpuwmep, uens Hanucanus «[Ipenenos pocta» Menoysa — crnenaThb
CaMOHeCObIBAIOUIMIACS TPOTHO3, TO €CTh MOOYAUTS JItoei n30exXaTh
HanboJsiee BEpOSITHOIO OYyIyIIero 3a c4eT MPEeBEHTUBHBIX Mep.

NPENCKA3AHVE YEPE3 CPABHEHWE
NN META®OPY

B nanHOM cirydae paccMaTpuBaeTCst He MAaCCUB aHAJIOTUYHBIX COOBITHIA,
KakK B IIPOTHO3MPOBAHUU T10 aHAJIOTUM, a OTAEIbHBIE COOBITUS, TOJTBKO
B KaKMX-TO YepTax MoxXoxue Ha uccienyeMoe. bepercss kakoe-HUOYIb
NCTOpUUYECKOE SIBJICHME U MOKA3bIBAETCSI €T0 CXOJICTBO C COBPEMEHHBI-
MU sgBIeHUsIMU. I3 3TOTO AeiaeTcs BbIBOMA, YTO U Jajibllie COObITUS OY-
YT pa3BUBAThCY TaK XKe, KaK B MIPEAbIAYIIEM clydae.

Hampumep, HeKOTOpble 3KOHOMMCTHI pPacCMaTpUBalOT SKOHOMU-
yeckuii criag 2008—2009 rogoB Kak momo6ue coObiTuii 1929 roma
(Hauanmo Benukoii genpeccun). OTcroga aeaaeTcs BbIBOA, YTO MbI
KUBEM B 310Xy BTOpoii Benmkoit nenpeccun. [Ipu aTom ymycka-
eTCsI U3 BUIY, UTO Kaxmasi peleccrs BOCOIpUHUMAIAaCh COBPEMEH-
HUKaMHM KaK yrpo3a HOBOI IeNpeccuu, U B OOJBIIMHCTBE CIydyacB
JIeTIPeCCUU He HACTYIUIIO.

MCMNONb30OBAHWE ECTECTBEHHOW
YENOBEYECKOW MHTYMLWM

C pallMOHAJIbHOW TOYKHU 3PEHUS, UHTYULIMST — 3TO pe3yJbTaT 00padoT-
KM OOJIBIIIOTO MacCHUBa JaHHBIX B Y€JI0BEYECKOM MO3Te, KOTOPBIi Ipe-
CTaBJIsIeT cO0OIi HEHWPOHHYIO ceTh. DKCIIEpT 00jamaeT «0O0ydeHHOI»
HEMPOHHON CeThIO0, OMHAKO XOJ PacCyXAeHUI ero ¢ TpyaoM BepOaiu-
3yeM. Kak npaBuio, 3(ppeKTUBHOCTb MHTYUIIUY HEBEIMKA, TOCKOJIBKY
Ha ee (hOHE U T10J] €€ BUIOM JIETKO MOXET IPOSIBUTHCSI MHOXECTBO KOT-
HUTUBHBIX UCKAXCHMIA.

I[IpoBomuiock ncciaeqoBaHue, B KOTOPOM 3KCIIEpTaM IO MHKEHep-
HBIM pa0oTaM IIpemarajoch OLIEHUTh HEOOXOMUMYIO BBICOTY daM-
OBI, a 3aTeM MX BBIBOIBI IIPOBEPSINCH BRIYUCAeHUIMU. HecMoTps
Ha TO YTO 3KCIIEPTHI ObLIM YBEPEHBI B CBOMX OLEHKAaX, OOJIBIINH-
CTBO U3 HUX 3HAYMTEJIbHO OIINOJIOCH.

B 10 ke BpEMA UHTYULIUIO TPYAHO 3aMCHUTDL TaM, I'I€ TOYHBLIC BbIYUC-
JICHUA HEBO3MOXKHBI.

«ONKNE KAPTbI»

OOBIYHO MO «IUKUMU KapTaMi» UMEIOT B BUAY a0COJIIOTHO HEIIPeacKa-
3yeMble COOBITHSI, HO B COBpEMEHHOM MH(OPMAIIMOHHO HACBIIIIEHHOM
0o0llIeCTBE BCerma HauayTCcsl CTOPOHHUKM JII000I 0€3yMHOM UIEH.



Hepenko mManas rpymiia CIieAaInCcTOB, M3ydas HEKUd BTOPOCTEIICH-
HEBI ¢ TOYKU 3PEHUSI OCTaJIbHOM MUBUIN3AINKU (DeHOMEH, OOHApYXKHU-
BaeT B HEM HEKYIO OBICTPO pa3BUBAIOIIYIOCS TEHICHIINIO, KOTOPas MO-
XKeT B OyIylleM ITOBJIUSITh Ha pa3BUTHUE BCell UBUIN3AIINH.

ITpuMepsl TaKUX TPYIIIT: SNUAEMUOJIOTY B HaYajle SITMAEMUU CBUHO-
ro rpuIinna, CTOpOHHUKMU TEOPUM «ITMKa HePTU», IpyIIia ucciaeno-
BaHUI CTOJIKHOBEHMIA C aCTEpOUIAMU B TOJIOLIEHE, UCCIEN0BATEIN
puckoB caMopa3zBuBarwlerocss M, crienuanuctsl Mo ciaydyailHOMU
ANEPHOU BOWHE U T. 1.

IToHATHO, YTO, OOHAPYXKUB CBOIO «IUKYIO KapTy», TaKWe TPYIIIBI CTa-
paloTcsl OOCTy4daThes IO oOmecTBeHHOCTH. OOIIEeCTBEHHOCTh MX WM
UTHOPUPYET, WA UCIIOJb3yeT. UTHOpUpOBaHWE OCHOBAHO Ha IIPOCTOM
IIPYMEHEeHNY 3aKOHA WHAYKIHNUA — OOJIBIIMHCTBO «IMKUX 3asBJICHUI»
OKa3bIBAIOTCS JTJOXKHBIMU. MIcTI0Ib30BaHNEe COCTOUT B IIOTHSITUM IITYMUXH
C LICJIBIO TIOJTyYeHMSI TeHeT Ha IIPeIoTBpallleHNe BCEOOIIeH OTTaCHOCTH.

MoxHO cKa3aTb, YTO 3THU MaJIbIC TI'PYIIIIbl 2HTY3MACTOB BbIYJICHAIOT
1 yCuamBaroT cliabbie CUTHaJIbI, TOBOPAILIME O I'PAAYIINX 0OJbIINX Me-
pEMCHax. KOHG‘{HO, yeM ciiabee curHajl, TeM OoJibliie YPOBCHDL ITOMEX.
HOBTOMY YUCJI0 OLIMOOYHO BbIJICAEHHBIX CIA0BIX CUTHAJIOB JOCTATOY-
HO BC€JIMKO.

Hampumep, coo01iecTBO nccaeqoBaTeieii HOBBIX BUPYCOB I'pUIIIIA
flutrackers.com aKTUBHO pearupyeT Ha 100011 HeOOJIbIIOM K1acTep
cliy4aeB, HaIIpUMep, Iepenady ITUIbeTro TPUIIIIa B IIpeaenaax OqHOM
ceMbu B MHmoHe3nu. OnpHAKO OOIBIIMHCTBO TAKUX COOOIEHUI He
nMeeT HUKAKWUX ITOCIeICTBUMA.

IIpumeHeHne MeTona «IUKMX KapT» COCTOUT B JOIYILIEHWU, UYTO Te
WUJIM UHbIE HEBEPOSITHBIE COOBITUS CAydaTCs, U U3yYEHUU U3MEHEHU I
MMpa IIpU UX HACTYIIJICHUU.

CO30AHME MPOCTPAHCTBA 3AKOHOMEPHOCTEW

CosgaHue IIPOCTPaHCTBA 3aKOHOMEPHOCTE — ONWH M3 pacIpocTpa-
HEHHBIX METOHOB IIpeacKa3aHuil. SIpkuii mpuMep ero IIpUMeHEHUST —
kHwura I. Kana «O TepMosimepHOM BOIMHE», KOTOPAasl CONEPXKUT ASCATKU
TabIUII-KIacCU(pUKALINI Pa3IMUYHBIX CUTyalliii 1 COTHU BBICKAa3bIBa-
HUI, yCTAHABIMBAIOIINX CBSI3b MEXAY TEMU WM MHBIMU MapaMeTpaMu
CTPATEernueCcKoro SIIePHOI0 PaBHOBECHSI, MHOTHE U3 KOTOPHIX IIPEHO-
HOCSITCS KaK CAMOOYEBUIHBIC CYXXICHMUS.

Hamnpumep, Kan nuiier, 4To 4eM OOJIbIlIe B CTpaHe pa3BUThI CPEI-
CTBa TPaXIaHCKOW OOOPOHBI, TeM OOJIBIIMM YCTpAIIAIOIIUM I10-
TEHIIMAJIOM OHa O0Jiafaer Uil IPYruX CTPaH, MOCKOJIBbKY CMOXKET
MepPEeXUTh OTBETHBIN SIIEPHBIN yaap OOJbIIeil MOIITHOCTH.

BbIAEJIEHVE PEMEPHbBIX TOYEK

PenepHbie TOYKM — 3TO HEKME KIIIOUEBBIE OKMIaeMble COOBITHS B OyIy-
IIeM, KOTOpPbIe 03HAYAIOT WX CJIOM T€HICHIIMM, UJIM MOMEHT BETBIIC-
HUS, OndypKallui, B KOTOPEIX MaJIble BO3AECTBUS WU BRIOOP OTHOTO
13 UTPOKOB MOTYT OIIPEOSINTh ITyTh JaJIbHENIIEro pa3BUTHS.
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Hukonan OmutpueBuy
KoHapaTtbeB

(1892-1938) — pycckui
9KOHOMMCT, OCHOBOMOMOXHMK
TEOPUM IKOHOMUYECKIX

LIMKIIOB, N3BECTHOMN KaK LWKIbI
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KoHppaTbeBa.

LUuknbl KoHapaTtbeBa
(K-umknbl unu
K-BonHbI) —
NepUoaNHECKIE LNKTTbI
COBPEMEHHOI MUPOBOM
3KOHOMWKM. XapaKTepHbIit
nepuog — 50 net

C BO3MOXHbIM OTKITOHEHUEM B
10 net (ot 40 8o 60 neT).

IIpuMmepaMu TakKMX TOYEK SIBJISIOTCS M300peTeHUe KHUTOoIledyaTa-
HbSI, TIOpOXa, HEOJUTHUISCKAsI PEBOJIOIMS — IIEpEeXOod OT OXOTHI
K CEIIbCKOMY XO3SIIICTBY.

Hampumep, periepHO TOYKOM MOXKHO CUMTAaTh MOMEHT, KOTIa CTOM-
MOCTb OTHOTO ITPOAYKTA CTAHOBUTCS MEHBIIIE, YeM CTOMMOCTE APYTOTo,
W OH ITOJIy4aeT OOJIBIIYIO JOJIO phIHKA. MM 3TO MOMEHTHEI OOIBIION
NCTOPUYECKOI HEOMpeaeIeHHOCTH, KOTrlia HeOOIbIIOe BMEIIAaTeIbCTBO
MPUBOIUT K OOJIBIINM ITOCIIEICTBUSIM.

BOTHOBOW AHAIN3

OcHOBHasT uzess BOJHOBOTO aHalW3a, CXoxero ¢ mukiamu KoHmpa-
TheBa, COCTOUT B TOM, YTO MCTOPHUS OIMCHIBAETCS BOJHOOOPA3HBIMU
MpoiieccaMy GOJIBIION JIMTEIbHOCTA M Ha OCHOBAaHUU 3TOM MOIEIU
MOXHO 3KCTParoJMpoBaTh JaJIbHENIINE KOJeOaH BaXKHEAIIMX UCTO-
pUYeCcKUX mapaMeTpoB. DTa Moaedb IPpUMEHSIETCS MPY aHaJIU3€e BOWH,
PEBOJIIOLINI, SKOHOMUYECKUX KpU3ucoB. OCHOBHOM ee HEIOCTaTOK B
TOM, YTO OHA HE YYMTHIBAET YCKOPSIOLIMICI XOI MCTOPUM, KOTOPBIA
JIOJIKEH TIPUBOAMUTD K YBEJIMYEHUIO YaCTOTHI KOJIeOaHUIA.

Jpyroii moaxoa COCTOUT B MOMBITKE CBSI3aTh UCTOPUYECKYIO LIUKIAY-
HOCTb C BHEIIHUM UCTOYHUKOM KOJieOaHMW, a UMEHHO C COJIHEYHOM
aKTUBHOCTbBIO, HO HaM OH He IIPeACTaBISIETCS IPOAYKTUBHBIM.

CO30AHWE TMNAHOB OEWCTBUW

IIpu co3maHuu IIaHOB OE€HCTBUII Oydyllee ASAUTCS Ha IBa OOJBIIMX
KJIacca: HEIIOIBJIaCTHOE HaM M IIOJHOCTBIO YIpaBiisieMoe Oymyliee.
OueBUIHO, YTO IJIaH NEMCTBUM MBI MOXEM COCTaBUTb, TOJHKO KOLIa
cuuTaeM, 4To Oymyiee yipasisgemMo. Eciau BiaussHue HeNoaBIacTHOIO
OyIoyIiero MUHUMAJILHO, TO IJIaH JUHEWHBIN: CHaYana A, IIoToM B, 1o-
toM C. Eciiu moaBiaacTHOE M HEMOABJIACTHOE OymyIllle COU3MEPUMBI,
TO IJIaH IpUOOpeTaeT APEBOBUIHYIO CTPYKTYpY: eciu A, To B. Eciu xe
HeMoABJIacTHOE Oyaylllee MPEeBOCXOIUT KOHTPOJIHUPYEMOE, TO BMECTO
IUJIaHa OCTAIOTCH TPENCTABIEHUE O LIENSIX U TOTOBHOCTb AENCTBOBATH
110 CUTYyallUu.

* * *

IIpuBeneHHBIN CITUCOK METONOB (DYTYpOJIOTUM HEe TTOJIOH. MBI OCTaBU-
JI 32 OOPTOM ITOMCK IO IPEBY OIINOOK, MHOTHE METOIIbI COBPEMEHHOM
Hayku futures studies (OyKBaJbHO — <«HCCIAEIOBaHUE OyIYLIUX», TIe
MHOXECTBEHHOE YHCJIO MTOIUYepPKUBAET TAKMM 00pa30oM MHOTOBapyaHT-
HOCTb OyIyILIEero).

MBI He paccKa3ajad O MHOTUX METOHAaX CUHEPreTUKU, KOTOpPhIe IpH-
MEHSIIOTCSI IJIsI TIpeOBUACHUSI OymyIIero: CTpaHHBIX aTTpakTopax,
dpakranax, opraHu3oBaHHOI KputmyHoctu. [loxaiyii, aTo padbora
IUISI OTASJILHOTO MCCAECOOBAHMS, LIEASIMU KOTOPOTO SIBIISIIOTCSI CUHTE3
MMEIOIINXCS METOIOB M BEIpaOOTKa apceHalla METOIOB ITPOTHO3UPO-
BaHUSI.



dopcant

B mmpoxoMm cMmbIcie ciaoBa «dopcaiit» (oT aHIII. foresight — rIpeaBue-
HHME) — 3TO MPUMEHEHHE Pa3JIUUYHBbIX METOAOB NPOTrHO3UPOBAHUS OYy-
NYIIETO IS TOCTUKEHUS OmNpenesieHHOoM 1ienu. B 6onee y3koM cMmbIcie
CJIOBa 3TO COBOKYITHOCTD (PyTypOJIOTHUYECKHUX METOAOB, a TAKXKE MOCTa-
HOBKMU LI€JIY UCCJIENOBaHMS, BhIACICHUS KIIOUEBBIX TOUEK.

3anava ¢opcaiiTa — CTaTh CBI3YIOIIUM 3BEHOM MEXIY IIPOCTHIM IIpe-
BUJIEHHEM OYIYILEro U NPpUHSITUEM PEIIeHUM 110 €r0 U3MEHEHMUIO.

dopcant obbeanHsaeT NporHo3npoBaHne dyayLlero n cosgaHume
nnaHa AencTBun.

OnHa 13 BaXXHBIX 3a11a4 (popcaiita — BeIpabOTKa y JIUII, IPUHUMAIOIINX
pelIeHus , HaBBIKOB AeicTBUM B OyayieM. Takum o6pa3oM, IpOayKTOM
¢dopcaiita siBisieTcs yMeHue, a He TOJbKO MH(pOpMaIusl.

OnHolt U3 pa3HOBUIHOCTEI TaKOTO BUAa MO3HAHUS Oymyllero, Ko-
TOPBII HaIlpaBJeH Ha YMEHUS, SIBJISIIOTCS IITaOHbIE UTPHI, B KOTO-
pPBIX YYACTBYIOT JIMIla, pealbHO NPUHUMAIOIIME PEIIeHUS.

dopcaiiT npencrasisgeT coboil OTpabOTaHHYIO MPOLEAYPY, B KOTOPOM
BBIIEJISIETCS 3aKa34YMK UCCIEI0OBaHMS, NPEAMET UCCIIENOBaHMS, ITaHEIb
9KCIIEPTOB M XeaeMblii pe3yibTat. [1ociie 3Toro BeIOMpaeTcss KOHKpET-
HBIIA ME€TOO UCCAEOAOBAHUSI.

OpaHown n3 opm npeacTasneHna pesynstatoB opcanTa sBns-
I0TCH AOPOXHbIE KapThbl.

B Mupe npoBoOIUTCS OTpOMHOE KOJIMYECTBO (DOPCAITOB pa3HBIMU OpTa-
HU3aIMsIMUY Ha pa3Hble TeMbl. X ci1abast cTopoHa — 3TO Y3KOIPHUKJIIAI -
Hasl HanpaBJICHHOCTb U NIpPHUBJICYCHHE SKCIIEPTOB M3BHe. Ilpu sTOoM
9KCHEPThl paccMaTpUBAIOTCS KaK BHEIIHWI HAaCCUBHBIM pecypc, He
obGnagarolMii cOOCTBEHHOM BoJjiei. MITOr ompoca 3KCIepToB 3aBUCUT
OT KadecTBa ux 0TOOpa, KOTOPHIN HOKEH OCYIIECTBIISITh HEKTO BpOJIE
«3KCIIepTa 110 3KcrnepTamM». B pesynbrate popcaiiT 3(ppeKTUBEH TOJIHKO
B TOM CJIy4yae, €CJIM MHTEJUICKT JIMIa, OpraHu3aluy WM METOoHa, OCy-
LIECTBJISIIOMIEr0 OTOOP, BHIIIE, YeM Y CaMUX OTOMPAaEMBIX dKCIEpPTOB.
Ho ecii oH 3aBemoMo BBIIIIE, TOLIA HEMOHSITEH CMBICI 3TOTO «ayTCOp-
CHHTa» 9KCIIEPTOB, MOCKOJBKY 3TOT IIPEBOCXOMSIINN MHTEIUIEKT CaM
MOT OBI IIOJIYYUTh JIYIIIUI pe3yJIbTaT B IIPEeACKa3aHUM.

BCpOSITHO, YacTHBIM KOMIIAHUSIM BBITOAHO 3aKa3aTb OOOCHOBaHUE
CBOUX peH.ICHI/Iﬁ Y BHCIITHUX 3KCIIEPTOB, ITOCKOJIbKY B CJIy4da€ HEyaauun
OTBE€TCTBCHHOCTD 3a MPUHATOC PCIICHUE MOXKHO CIIMCAaTb HAa HUX.

University of Sussex):
«PopcaiT — ato
c1cTeMaTM4ECKe MOMbITK

OLIEHNTb AONTOCPOYHbIE
NEepCneKkTUBbI HaYKW,
TEXHOOMA, SKOHOMMKY Y

0bwecTBa, YTobbI ONPeAenUTL
CTpaTerMyeckie HanpasreHus

1CCeI0BaHuii U HOBble
TEXHOMOTUM, CIOCOOHbIE
NpUHECTN HanborbLUne
CoL|MaribHO-3KOHOMMYECKNE
Gnaray.
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Mutep Buwon

(poa. 1944) — n3BeCTHbII
amMepUKaHCKNi
chyTyponor, cneuuanmet
Mo CTpaTernyeckum
npeackasaHusM,
KOOPAMHATOP NPOrpamMMmbl
MOLTOTOBKY aCMMPaHTOB
Mo creunansHoCTH
«dyTyponornieckme
yccrefoBaHUsy

B YHUBEpCUTETE XbIOCTOHA.

B uenom, gaHHy0 KHUry MOXHO paccMaTpuBaTb kak hopcanT
Ha Temy rnobanbHoro GyayLiero YenosevecTea.

STAMNbl ®YTYPOJIOTMYECKOTO WCCNEQOBAHNA

1.

2.

Onpez[eneHI/Ie 3aKa3YMKOB U MCIIOJTHUTEIEN UCCIIENOBAHUS, a TAaKXKE
€ro aapecaroB, €CJIM OHM HE COBIIaaalOT C 3aKa3yMKaMMu.

Hanpumep, anpecaraMu 3TOM KHUTH SIBJISIETCS IIMpoOKas Iy0JuKa, a
3aKa3uyMKaMU U UCIIOTHUTEISIMU — CaMU aBTOPBI.

YacTo 3aKa34uKU 1 aapecaTrbl COBIIagarOT — HaIlpuMEp, Koraga KpyIi-
Hasda KOMIIaHUA CTPEMUTCA OIIPCACINTD ITYyTU CBOCTO pa3BUTUA, — U B
OTOM cCJIydac JIETYEC BCCIroO BOIJIOTUTD PE3YJIbTaTbl (bopcaﬁTa Ha Impak-
THUKCE.

IlocTaHoBKa 3agauu.

Hampumep: «I[IpemoTBpatuth OyOyIIAe YTPO3bl YETOBEYSCTBY», «BbI-
BECTU KOMITAHUIO HA BEICOKHUI YPOBEHbB JOXOHa».

3agaya cTaBUTCS IPU B3aUMOIEHCTBUM 3aKa3YMKOB M MCITOJIHUTEJIECH
MyTeM OMpeaeeHUs UX XelaHuil, pecypcoB U Bo3MoxHocTelt. XKena-
TeJIbHO, YTOOBI 3a7a4ua OblIa BEIpaxkeHa B BUJIE KOJIUYECTBEHHBIX U3Me-
PUMBIX YCIIOBUI1, JOCTUTAEMBIX K ONpeae/IeHHOM maTe, KaK OTMEYaloT

IT.

bumon wu B. XaiiHc B cBoeM «PyKOBOICTBE MO CTpaTeTUYECKOMY

dopcaiTy».

3.

OmnpeneneHre HEOOXOMMMBIX BDEMEHHEIX M MaTepUaIbHBIX pECYPCOB
Ha pellleHue 3TOM 3aa4yu, a TaKKe HYXKHOI (popMbl oTBeTa (KHMTA,
KapTa, Yucjio, OM3Hec-TIaH).

OnpeneneHre yCTOMYMBOI MOJIEIM MKUpPa, B paMKax KOTOPOIi 3Ta 3a-
Jlaya paccMaTpuBaeTCs.

Hanpumep: «MblI monaraem, yto BceneHHast Hem3MeHHA U OTTMCHI-
BaeTCs U3BECTHBIMU (PU3NYESCKMMU 3aKOHaAMU» WK «B 6mkaitinme
IISITh JIET SKOHOMUMKA MHUpPA CYIIeCTBEHHO HE U3MEHUTCS U OYAET pa-
CTH cO cKOpocThio 3% B rom». TakuM oOpa3oM 3a1aloTcs paMKH MC-
clIeIOBaHUS.

IMpenBapuTenbHOE CKAHMPOBAHUE — CO3JIaHUE KapThl IPOOJIEMHOM
chepsbl TTyTeM U3y4eHUs] O0JIACTU MCCIIEAOBAHUS IS BBIICHCHUS
pemnepHbIX TOYEK, 3aMHTEPECOBAHHBIX JIMII, TOPU30HTOB MPOTHO3a
M YTOUYHEHUs CTOSIIMUX BompocoB. Ha sToMm sTtame ompenensiercs,
KaKue TeHACHIIUU SIBJISIIOTCSI NIABHBIMM, KTO IPUHUMAET PELICHUS,
KOT'O CYUTATh SKCIIEPTOM.

Hamnpumep, npu co3naHuM 3TO KHUTHY IIPeABapUTEIbHOE CKAHUPO-
BaHNE 3aKJIIOYaAJIOCh B HallUCAHUM OIJIaBJICHUsI, COCTaBJISHUHM ILIa-
Ha cOopa MaTepuaJioB U pa3pabOTKe 3TAIOB Pa0OTHI HaJl KHUTOM.



6. C60p MaT€pmaJloB U HE3aBUCHUMOC IIPMMCHCHUEC BCECX NOCTYITHBIX
1 pCICBaAHTHBLIX (I)YTypOJ'[Ol'I/I‘ICCKI/IX meToaoB. Ha aToMm aTarne Bax-
HO IIOJOMUTHU K HpO6HCMC C pa3HbIX CTOPOH, MUCITOJIb3yd HE3aBUCU-
MBIC METOAbI paBHOﬁ CTCIICHMN AOCTOBCPHOCTH. O,Z[HaKO qamui€ BCECro
KakKO¥-TO METOHO CTAHOBUTCS JOMMWHHNDPYIOIII M.

Hanpumep B TpaauiimoHHBIX opcaiiTax TOMUHUPYET OMPOC IKC-
MEePTOB B pa3HbIX hopMax.

7. CpaBHeHue pe3yiapraToB. Eciu pasHble METOMBI JAIOT OOWH U TOT K€
pe3yabTaT, 3TO XOPOIIUiA 3HAK, KOTOPHII TOBOPUT O IIPaBUIBHOCTHU
co3gaBaeMou Moaenu oynyuero. ITpyu 3ToM He06X0AMMO NPOBOAUTH
«CaMOOYMCTKY» OT KOTHUTUBHBIX UCKaXXEHUI, B TOM YMCJIE CKPBITOM
(maxe mj1st caMoro aBTopa) IMMOATOHKY pe3y/IbTaTa K XKeJlaeMOMY.

*®

Boimenenue B pe3yabrarax «<HEM30EKHOTO» U «YIPaBISIEMOTO Oymy-
mero» (COOBITHI, Ha KOTOPbIE MOXKHO ITOBJIMSTH), a TAKKE PUCKOB, K
KOTOPBLIM HaJo OBITh TOTOBBIM. Ha 3TOM 3Tarie pe3yabTaThl KJIaCCH-
GuUIUPYOTCSI MO TaKUM ITapaMeTpaM, KakK BO3MOXHOCTh M HEOOXO-
IVUMOCTh U3MEHEHMUS OYOYyIIEero.

9. ®opMupoBaHUe BBIBOAOB B MaKCUMAaJIbHO aTallTUPOBAHHOM IS
MPUHATUS pelieHnid ¢opme. [1pu 3TOM OTHEIHLHO GOPMYIUPYIOTCS
KeJlaTeIbHbIe NeMCTBUSI, KOTOPbIC JOJKHBI IIPEIIPUHATD JIIOAU, 00-
JIafalonie pa3sHbIMM YPOBHSIMU BO3MOXHOCTEH, U Te eI, KOTO-
pble 00BEKTMBHO MOXHO JTOCTHYbL ¢ MOMOIIbBIO 3TUX meiicTBuii. Ha
5TOM XK€ dTalle JOKEH ObITh CO3IaH MaKCUMAaIbHO MOHSTHBII 06pas3
OyaylIero B BUAE JOPOXHOM KapThl, IMAarpaMMbl, XyI0XECTBEHHOM
MeTaopBhl.

PasymeeTcs, He Bcerga dyTyponornyeckoe wuccrenoBaHue
naeT no 3apaHee cCocTaBfeHHOMY nnaHy. BbiBaloT U MeTono-
nornyeckme Tynukn, U UHTYUTUBHOE o3apeHue. MnaHnpoBaHue
Heo6xo4MMo, YTOObl YETKO MOHUMAaTb — YTO U 3a4eM Mbl ae-
naem.

B Mupe ecTbh HECKOJIBKO TPaAUIIMOHHBIX (OPM MpoBeneHUs (opcaii-
Ta, pa3IndyarlInuXcs MPUHITHIM HA00OPOM METOIOB ITPOTHO3UPOBAHMSI.
DTU METOABI CYIIECTBYIOT B BUle (hOpMaM30BaHHBIX METOIUK, HabO-
POB UHCTPYKIIUH, a TAKXKE OpraHu3aluii MpodecCuoHaIOB, TOTOBBIX UX
peanusoBaTbh. KpoMe Toro, ecth 6a3bl ke BBIITOJHEHHBIX (hOpCANTOB.

Kak MbI yXe ckasanau, oyayiiee ¢GyTypoJorud — B IIepexoe K INIaHU-
pOBaHMIO, KOTOPHIM BO3MOXEH TOJILKO ITOCJIE COCTaBJICHMS KapThl OY-
IIYILETO.

B 31011 KapTe HEOOXOOIMMO yKa3aTh Cleaylolee.

1. Hen3oexxHoe Oyaymiee. Hampumep, mcuyeprnaeMocTb HEKOTOPOU
pyabl B 3¢eMHOI KOpe, CMEHa ITOJIIOCOB, POCT YMCIECHHOCTU Hace-
JICHUSI.

2. YopasjisieMoe Oyayimee — MHOXECTBO COOBITHII, Ha KOTOpPBIE
MOXHO IIOBIIMSITh, M CIOCOOBI 3TOro BaWsHusA. Hampumep, mpuo-
pUTETHOE pPa3sBUTHE HEKMX TEXHOJIOTHil, IIPUHSITHE 3aKOHOB, pac-
MIpoCTpaHeHUe UACH. YHIpaBisieMoe Oymylliee BKIOJ4aeT B ce0s Kak
BO3MOXHOCTH, TaK ¥ IPEIOTBPATUMBIC PUCKHU.
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3. Cinyuaiinoe Oyaymee — MHOXECTBO COOBITUIT, KOTOPBIE MOTYT U HE
CIYYUTHCS, HO MTOBJIMSATH Ha KOTOPbIE HEBO3MOXHO (TEPaKThI, KaTa-

cTpOodHI).

SIcHO, 4TO pa3Hble MOAEIU OYIYIIEero MOTYT MO-Pa3HOMY CUMTATh YTO-
TO HeU30eXHBIM WU ynpaBisgeMbiM. Hampumep, eciu Mbl cuMTaem
BO3MOXHBIM pa3BUTHUE HOBBIX TEXHOJIOTUI JOOBIYM METAVIOB U3 3€M-
HOIi KOpBbI, TO 3aIac pyJ IepecTaeT ObITh HEU30EXKHBIM OYAYIIIUM.

Kpowme Toro, ajisi miaHUpOBaHUSI HEOOXOAUMBI:

* 00pa3 uaeasbHOTO OyIyIIero 1 00pa3 HeXKeJIaTeTbHOTO Oy IyIIeTro —
COBOKYITHOCTb OPUEHTUPOB, BEICTPOSHHBIX HA OCHOBE LIECHHOCTEI;

® 06pa3 HacCcToAIICTO, YTOOBI 3HaTb, OTKyJa Mbl HAYMHaAEM IBUKCHUC,
B KAKOM COCTOSIHMM HAaXOOUMCS ceiyac — Kak (I)aKTI/I‘IeCKI/I, TakK
1 OLICHOYHO.

WTak, nepexon K IJIaHUPOBaHUIO TpeOyeT OoJiee MpeackazyemMoro oy-
IyLIero, KakuM sipisiercsl oavkHee oyayuiee. I103ToMy ero oObIYHO U
KacaeTcs IUIaHMpOBaHMWE, a 00pa3bl UIIeaJbHOIO MaJdbHETro OymyIIero
MOTYT CIYKUTb HaM MasiKaMMH.

ITnanupoBaHue OYAYILIETO BO3MOXHO TOJIBKO BHYTPU JOCTATOYHO IO -
pOOHOI KapThl OyayIIero, KoTopasi IIpOCTUPAETCsS JOCTATOYHO JaJIeKO
3a mpenesbl FTOPU30HTa ITaHupoBaHus. Eciy MBI TUIaHUpyeM Ha 5 Jer,
TO AOJIXKHBI IPEABUIETD ITOCJIEACTBUS CBOUX JeACTBUI U yepe3 15 JeT.

®DopMbl IIAHUPOBAHUS TOXE MOTYT OBITh Pa3HBIMU, HAIIPUMED:

* Habop peakliMii Ha BO3MOXHbIE pasapaxkuTesin (BOCHHbIE Cli€Ha-
pun);

* JIMHEUHBIA IJTaH NEACTBUM;

*  IIOC/EeNOBaTeIbHOCTh pyOexeii-lieyieil, KOTOphle OMUCHIBAIOT pe-
3yJBTaThl, HO HE CIIOCOOBI X JOCTMXEHUS.

Mbul oxupgaeM, yTo nocie co3gaHuss BcemupHoro MM Mbl nepeiimem
B 3pYy IPaKTUUECKU YIIPABISIEMOro OyIyIIero.



MeTtoAabl

yTyponoruu

MeTon OnucaHue [locTtonHcTBa OrpaHunyeHus Mpumep
1. kcTpa- MpogomxeHue rpadm- lMpocToTa 1 TOYHOCTb OTpebIB OT peanb- 3akoH Mypa
nonsums Ka yHKUMM Ha OCHOBE npv onucavmm 6nm- HoCTW, Npobnema
npeacTaeneHni o ee Xanwero 6ygyuiero ManeHbKkon 6a3bl
HenpepbIBHOCTH
2. Mopenb CospaHne cxembl Co- OnucobiBaeT ABneHne MoxeT 6bITb He Bopbba knaccoB y
ObITn Ha OCHOBE €ro BHYT- TOYHa U He Aa- Mapkca
peHHuXx ocobeHHocTen BaTb NPaBUIbHOIO
pesynbTara; Belbop
Mofaenu Moxet ObITb
noaBep>XeH pasHbIM
KOFHUTUBHbIM UC-
KaXKeHUAM
3. ®opmyna OueHka byayuiero Bpe- lMpocTtoTa n Hesa- bornbwasa cteneHb MpenckasaHune
FoTTa MEHW CyLLEeCTBOBaHNS BMCMMOCTb OT Noja- HETOYHOCTW npesa- nageHusa bepnuvn-
AABNEHNs Ha OCHOBe pobHocTten. MNogntcs cKkasaHus CKOIN CTEHbI
NPeAnonoXeHus, 4To ANdA npefckasaHun Ha
Mbl Habnogaem ero oTaaneHHoe byayuiee
NpYMepHO B cepeauHe
BPEMEHMU €ro cyle-
CTBOBaHuS
4. AHanorum HaxoxpgeHwue knacca PesynbtaT He 3aBUCUT He 6biBaeT nonHo- AHanorus
B TOYHOCTM TaKNX Xe OT JNINYHbBIX OLIEHOK UC- CTbI0 @aHarNOrM4YHbIX mMexay Benwukon
CcobbITUIA B NPOLLUNIOM cneposatens CoBbITUI; UTHOPUPO- paHLy3CcKon
UInn B ApYrnx ctpaHax BaHWe KOHKPETUKU n OkTs6pbCKO
N CpaBHEHWNE C HUMU OaHHOro cny4as peBonoLUaIMH

5. MeTtadopsbl HaxoxageHune ogHoro 3apgencTByeT pecypchl KpanHe 3aBucut ot «WcTopusa cHava-
SIBNEHNS, MMetoLLLero WUHTYMLMMU 1 iBNSIETCS NUYHBIX NpegnoyTe- na noBTopsieTcs
o6Lwume YepThbl O4Y€eHb J0X0AYNBLIM HWUI nccnegosartens Kak Tparegusi, a
ONs WUpokon nyonuku N He siBNsieTcs A0- noTom Kak chapc»
Ka3aTenbCTBOM
6. Onpoc BblaeneHune konnek- CrnaxuBaeT UHAMBU- Pesynetat siBns- Onpocbl B 9KOHO-
3KCcnepToB TMBHOW MyapOCTU AyanbHbI pa3bpoc €TCH OTpaXxeHuem MUKe Mo npeacka-
nyTeM ronocoBaHus, MHEHUWI TOro NpuHUMna, no 3aHUI0 HEKOTOPOW
metoaa Aenbdu, To KoTopomy Habwupa- BEMWUYUHBI, Ha-
€CTb MHOrOYpOBHEBOIO 1N 9KCMNEpPTOB, U He npumep AaHHbIX
BblCKa3blBaHWUSI MHEHWI COAEPXUT HUYETO no 6e3spaboTuue
NPUHLMNNANbLHO
HOBOTO
7. PbIHOK ABnsaeTcsa YacTHbIM O6GnapaeT BbICOKOM MoaBepxxeH MaHuny- Cant
npeackasa- crny4aem onpoca 3Kc- TOYHOCTbIO B HEKOTO- naumam, cnekynsaum- intrade.com
HUN nepToB B BUAE UIPbl pbIX CUTyaUMAX; He AM 1 3MOLMOHanb-

C CUMBOJTUYECKNMMU
OEeHeXHbIMW CTaBKamMu

OTpaxaeT UCXOAHYIO
KapTUHY MUpa, ecnu
OTKPLIT A5 BCEX
XKenawLmx

HbIM peaKkumnam
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MeTop

OnucaHune

OdocTonHcTBa

IIpoodonscenue maoba.

OrpaHunyeHus

Mpumep

8. ®opcant

MpeoHasHaveH ans
TPEHUPOBKK L, Npu-
HUMaIOLWNX peLLeHus,
oGbeauHsieT nrpy,
NpPOrHo3npoBaHue u
cocTaBsreHue nnaHa

HeT npobnemsi go-
CTaBKM NpOrHo3a K
TeM, KTO MOXET UM
BOCMOMb30BaTbCH, HET
paspbiBa Mexay npo-
FHO30M U MMNaHoM

dopcanT HeBO3-
MOXHO caenaTtb Aans
TOrO, KTO 3TOMO He
xoueT

dopcant CRN
no pas3BUTUIO Ha-
HoTexa

9. PoneBble

Wcnonb3osaHue rpyn-

AKTYanusupyoT UHTY-

MoxeT ObITb noa-

GURPS

urpbl Nbl NoAen Kak cBoero NLUUIO U YHMBEpPCarb- BEPXKEHO NCXOAHO
poJa aHanoroeoro Hble 3aKOHbI rpynno- CBOWCTBEHHbIM
KOMMbloTEPa ANS UC- BOW ANHAMUKN rpynne KOrHUTUBHbLIM
cneagoBaHusa OUHAMUKM UCKaXKEHUAM
10. Komnbto- MpeacTtaBneHne oblLue- Cospaet onpefgeneH- 3aBUCKT OT Ucxoa- Mpoekt DARPA
TepHble cTBa kak psaa audde- HbI ypoBEeHb 06bEK- HOW Moaenu no mMoaenupoBsa-
Mogenu peHumnanbHbIX ypaBHe- TUBHOCTU Huto obuecTBa

HUM 1 UX YUCTIEHHOE
peLueHne

11. Komnblo-
TepHble
cumyns-
uum

CosgaHue To4YHOM
mMopenu obuecTsa,

rae Kaxxaomy YeroBeky
COOTBETCTBYET OAUH
BUPTYarnbHbIA areHT

Bbnnsko k peanbHOCTU

HeBo3mOXHO, noka
He co3gaH A

12. Co3paHue

CosnaHne HecKonbKux

YpnobeH ansa socnpu-

Yem nogpobHee

8 cueHapueB pas-

cueHa- Cpe30B BO3MOXHOIo ATWSA U yYnTbIBaeT cueHapuin, Tem BUTUSA HAHOTEXHO-
pueB Oynywero B Buae MHOIO pa3HOPOAHbLIX MEHbLLIE LLIaHCOB Ha nornn CRN
NOrn4yHoM nocnenosa- hakTopoB €ro peanusaumtio.
TENbHOCTM COObLITUI Cospaet nnnsno
nporHosa
13. 3Bonto- Wccneposaxuve 6yay- MpaBgonogo6Hble, HeTouHOCTb 1 CyOb- WcTopuyeckne
LUMOHHbIe Lero ¢ MoMOLL b 3aKOo- HO HeonpeaereHHble €KTUBHOCTb LMKl
3aKOHbI HomepHoCTen obLiero pesyneraThl

xapaktepa

14. O6paTHoe
NMPOrHo3u-
poBaHue

OnncaHne BO3MOXHOIO
Oyayuwero cobbiTvs 1
NnonbITKM NpeacTaBuTb,
Kakue NpuYMHbl MOTNK
Obl K HEMY MPUBECTU

AKTMBU3MpPYeET TBOpYE-
CKOe MbllreHne

HeBo3moXHO oue-
HUTb anpUOpPHYIo Be-
POATHOCTb COObLITUSA

«YTo BygerT, ecnu
Ha 3ewmnio ynaget
actepouna»

15. opoxHble

MnaH gencrteun, no-

Xopowwu gns onuca-

He yunTtbiBatoT

[opoxHble KapThbl

KapTbl CTeNeHHo nepexoas- HUSA Gnvxkanwero u NpopbIBbI B APYrMX Intel, kapTa
LLNA B NPOrHO3 pa3Bu- cpefgHero Gyayuiero cchepax pas3BuTusa B 3MynMpoBaHUs
TSI COBLITUI C Y4EeTOM yAaneHHom 6yay- mo3ra CaHgepca
nnaHoB OencTBUN wem n boctpoma
APpYrnx akTopoBs
16. MpoekT CospgaHue obpasa [oauTca ans otaa- Ctpagaet ngeono- KoMMyHM3M

naeanbHoro 6yayuiero
M aHann3 BO3MOXHbIX
nyTen K Hemy

nexHoro oyayuiero

N CNYXWUT Masikom B
nepuneTusax Gnuxan-
wero 6yayuiero

r’M3nNpPoOBaHHOCTbIO
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OnucaHune

OdocTonHcTBa

OrpaHunyeHus

Mpumep

17. OpeBo OnncaHne BO3MOXHOIO [Mo3BonseT nepe- [peBo oTka3oB pas- [peBo oTkasoB
coObITUN Oynywero Yepes 6rok- OpaTb BCe BO3MOXHbIe pacTtaeTcsi ClULWKOM ana ASC
CXEMY BO3MOXHbIX BapuaHThbI ObLICTPO C TEYEHNEM
CcobbITUI N NX Nnocneg- BPEMEHMU
CcTBUN
18. UnTynuusn Mcnonb3oBaHue pe- TouHOe npensuaeHue, BeposATHbl ownbkn Moat Nocud

3ynbLTaToB ANUTENbHO-
ro o6y4YeHusi HelpoH-
HoWi ceTu akcnepTa

Ho Tpebytowmne go-
NOSHUTENbHbLIX Npea-
cKasaHumn

1 BENUKO BNUsiHNe
KOTHUTUBHbIX UC-
KaXXeHUn

Bpoackun B cBomnx
CTUXax npeavys-
cTBOBan pacnag
CCCP

19. MpocTtpaH-

OnncaHne MHOXecTBa

[aeTt noHnmaHue

He naeT KOHKpeTHo-

I. KaH «O Tepmo-

CTBO 3aKOHOMEPHOCTEMN, KO- OyayLmnx cobbITui ro nporHosa SAEpPHON BOMHE»
3akoHomep- TOpble GyayT AencTeo-
HoCTe BaTb B Byaylwem

20. Anoda- M3mepeHne mepsbl Ha- YMeHbLUaEeT Halm MoxeT BbI3blBaTb Pa6othl C. Jlema
TUYyeckas LIero He3HaHus; paspy- 3HaHuA o GyayLiem, YYBCTBO pacTepsH-
dyTypo- LeHne 3abnyxaeHun o HO TO, YTO OcTaeTcs, HOCTHW, He roanTcsa
norus Oyoylwem, ycTpaHeHue bGornee 4OCTOBEPHO Ans npegckasaHust

KOTHUTUBHbIX UCKaXe-
HUI

6nuxarnwero 6yay-
ero

21. «YepHble
neéegn»

OueHKka BEPOATHOCTH
HEeOXMaaHHbIX cobbl-
TN

OnucbiBaeT yaaneH-
Hoe Oyayuiee Kak
Hernoxoxee Ha Ha-
cTosilee, paspyLlaeT
WNIo3NUo YCToMYn-
BOCTU

To, 4TOo ANsA ogHUX
ABMNSIETCH «YEPHbIM
nebegem», opyrum
yXe U3BECTHO

Pa6otbl Haccuma
Taneba, ataku 11
ceHTAbpS, kpax

Lehman Brothers

22. YcuneHue

BbicnexnBaHne manbix

Bbicokuin ypoBeHb

Bblicokuin ypoBeHb

Cawtbl B oyxe

cnabbix coObITUI B LieneBbIX 0CBEIOMITEHHOCTU wyma, urHopmposa- theoildrum.com,
CUrHanoB obrnacTtsx yeunusamm B Y3KOM BOMpOCE; HWe uenoro, noaeep- zerohedge.com,
ManblX rpynn 3aHTy3u- npegynpexaeHue YXEHHOCTb rpynmno- flutrackers.com
acToB «4epHbIX nebeaei» BbIM KOTHUTUBHBIM
VUCKaXeHUSAM 1
WMAOEOoNOrnsam
23. TpeHAb! BblaeneHue rnaBHbIX U CoueTaeTt aKkcTpano- [aeT cnuwkom BblaeneHnune
NOAYUMHEHHbIX TEHAEH- NAUMI 1 Moaenb, No- YNPOLLEHHYIO Kap- TEXHOOrMYeCcKoro

LU B pa3BMTuUn Mmnpa

3BON4eT onpenennTb
nepapxmio cobbITUmn
No BaXXHOCTU

TUHY MUpa; ecnu
yuYnTbIBaTb B3aAUMO-
JeNCcTBME TPEHI0B.,
TO nony4aeTtcs
Mozaenb

TpeHAa Kak rnas-
Horo KypuBewnom
WY NpupogHo-
ro — Megoysom

24. PenepHble
TOUKMN

BblpeneHwne B 6yay-
WEeM HEN3DEeXHbIX

UIN OYEeHb BEPOATHBIX
cobbITUIA, KOTOPbIE
M3MEHAT npasua urpbl

Onpepenexne NoTex-
LManbHbIX Pa3BUIOK U
hasoBbIX Nepexonos
B GyayLen nctopuum,
cocTaBrieHne KapTbl
6yayuwero, AencTeyeT
B CpPedHeM W yganeH-
Hom Oyayuiem

HeonpepeneHHoCTb
n ngeonorn3nmpoBaH-
HOCTb

CUHrynsapHocTb
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Oxonuarnue maoa.

MeToa OnucaHue [JocTtonHcTBa OrpaHunyeHus Mpumep
25. Ha6bnopa- VMcnonb3oBaHue pac- [laeT BepOATHOCTHbIE VIMeeT CnopHbIN Knura B. Yannca
TenbHas Cy>XOEeHW B oyxe OLI€HKM yAaaneHHoro Hay4HbIV cTaTyC «Anokanuncuc —
cenekuus a@HTPOMHOro NpuHUMna Oyayuiero B caMbix M HeNnpumeHuma B Korga?»
Ons nepeoueHKkn Be- obLwmx yepTtax npakTu4eckon aes-
POSITHOCTEW MPOLLbIX TenbHOCTH
1 Byoywmx cobbiTuin
26. KapTtu- WccneposaHve Han- YBennunBaeT LWaHChI OnwucbiBaeT manose- Pa6otbl BocTpo-
poBaHue XYALWNX UCXOL0B U nsbexartb KaTacTpo- pPOSAITHbIE COBLITUSA, ma, KOgkoBcku,
puckoB crnocoboB nx nsbexa- bl KOTOpble ckopee Jlecnn
HUS BCErO He cryyarcs,
1 B CUIy 3TOro Npo-
BEpKa HEBO3MOXHA
27. OnucaHue MpoaneHwe BbIAB- CrtaBut byayuiee B He yuntbiBaet Luknbl KoHgpa-
oyayuwe- JIEHHbIX B MPOLUIIOM CBSA3b C MICTOPUYECKUM YCKOpEHue nctopu- TheBa
ro yepes rnobanbHbIX 3aKOHO- NpoLLbIM YECKOro BPEMEHU U
UUKnnye- MepPHOCTEelN NOBTOPSIO- OTOPBaHO OT pearb-
CKue 3a- LMxXcs cobbITuin HbIX MoZenewn
KOHOMep-
HOCTHU
28. PeweHune MepedopmynmposaHne PaHo unu nosgHo CospgaHue nox- MpepoTtepaleHve
npo6nem TeHOeHUMI HacTosLe- npobnemsl akTyanu- HbIX Npobnem nnu SA0EePHON BOWHbI,
ro Ha s13blke npobnem 31pYIOTCS U peLleHus npexaeBpeMeHHoe NMOWCK HOBbIX MC-
N MOMUCK UX BO3MOXHbIX ux 6yayT HaWaeHbI; peLleHne elle He TOYHUKOB 3HEprum
peLleHui Takum 06pasom, Mbl CO3peBLUNX Npobnem
npeackassiBaem 6yay-
Lwne peLueHus
29. CocTtaB- CocTtaBneHue nnaHa AsnsieTcs ngeanbHom JTiobon nnaH 4yepes Matunetku,
neHue xopoLlo paboTtaet B dopmon dyTyponorum HECKOIbKO LLIaros cucrtemMa nu4Horo
nfnaHoB NOMHOCTbIO NOAKOH- B MOSTHOCTLH MOAKOH- ynvpaeTcs B He- nnaHupoBaHus
TponbHoM ByayLiem TPONIbHOM MUpEe npeLckasyemocTb, (getting things
Ha4YMHaeT BETBUTLCSA done)
Wnu paspyluaertcsa
HeYYTEHHbIMU CO-
ObITUAMMU
30. AHanus Bo MHormx Bugax Byayuwiee 13 nepBbix Taknx «0CTPOBKOB» MpenpuHTbI, Gnoru
naTeHToB OeATeNbHOCTU CcyLle- pyK Marno u Benuka He- YY€eHbIX, KyrnyapHble
1 gpyrux CTBYIOT onepexarwLine onpeneneHHocTb pasroBopbl
«OCTpPOB- MHAMKaTOPbI, Hanpu- Ha KOHMepeHUnsIX,
KOB 6y~ Mep, TEMbl HOBbIX dheHoMeH AnoHnn
aywero» KHWUT, NaTEHTbI, «KU3Hb 80-x ropoB XX Beka
B HacTos- B ANOHUM»

wem




'nasa 4

9BOJIIOLIMOHHbIE
N UCTOPUYECcKune
3aKOHOMEPHOCTI
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EcTecTBeHHbIn OTOOP

buonornyeckasi 3BOJIIOLUSI — 3TO €CTECTBEHHBIN IMPOLIECC Pa3BUTHS
>KW3HU, IPUBOISIIMNN K €€ YCITIOXKHEHUIO, PA3HOOOPpa3MI0 U 3KCIaHCUU.
DBOJIIOLIMS CBOMCTBEHHA TaK:Ke OOILIECTBY U TexHoaorusaMm. OCHOBHas
NpUYMHA 3BOJIOLIUA — €CTeCTBEHHBIA OTOOD.

EctecTBeHHBIN OTOOpP ¢ TOUYKU 3pEHUS COBPEMEHHOUN OMOJIOTUHU CO-
CTOUT B TOM, UTO B OMNYJISALIMU 3aKPEILISIOTCA Te BAPUAHTHI T€HOB, KO-
TOpbIE JAIOT MPEUMYIIECTBO B BHIKMBAHUU M Pa3MHOXEHUM. JlapBUH
ornucall eCTeCTBEHHBIN OTOOD Kak survival of the fittest — BbIXXUBaHUE
HauboJiee MPUCIIOCOOJIEHHBIX.

Ho ecau B3MISTHYTH IIKMpeE, TO CYTh JIIOOOTO OIIpENeICHUS €CTECTBEHHO-
ro oTOOpa COCTOUT B CBSI3M CBOMCTBA 00BbEKTa, KOTOPOE MMEETCs B TaH-
HEBII1 MOMEHT, Y CTeIICHHU PAaCIIPOCTPAHEHUS 3TOr0 00beKTa BO BpEMEHH
U IIpocTpaHcTBe. EcTecTBeHHBIN OTOOP B MEpBYIO ouepedb COCTOUT B
VHUYTOXCHUHU TeX SIBJICHUI, KOTOPBIC OKA3aJIMCh HE CIIOCOOHBI K Cy-
IIECTBOBAHUIO.

Jpyrumu cioBaMu, CyTh €CTECTBEHHOTO OTOOpA COCTOUT B TOM, UTO MBI
HabJlomaeM B OCHOBHOM Te¢ (peHOMEHBI, KOTOPhIE CITOCOOHBI IIMPOKO
pacOopocTpaHsIThCS U, COOTBETCTBEHHO, Yallle HabaomaTbes. [IpuunHbI
3TOI CMIOCOOHOCTU K paCIpOCTPAHEHUIO MOTYT OBITh Pa3JIMYHBI; HEKO-
TOpbIC SIBJICHUSI BO3HMKAIOT CHOBA M CHOBA 3a CYET OAHOOOpa3us 3a-
KOHOB MPUPOIbI, UX NOPOXAAIOIIMX (KAIlJIM BOAbI), IPyTUE — 3a CYET
CIIOCOOHOCTU K 3(h@dEeKTUBHOMY KOIIMPOBAHUIO (MEMBbI, aHEKIOTHI,
KOMITbIOTEPHBIC BUPYCHI), TPETbU — 3a CYET YCTOMYMBOCTU caMuX (e-
HOMEHOB BO BpeMeHMU (IUIaHETHI 1 3BE3/IbI).

Oxkas3anaoch, YTO KOIMPOBAHUE MaeT OTPOMHOE IIPEUMYIIECTBO Mepen
coxpaHeHHWeM B HEM3MEeHHOM Buae. Tor tun nepsoit monekynabsl PHK,
KOTOpas cCMOrIJa HayaTh KOIIMPOBATh CE0s, HEMEAJIECHHO OOpEa OTPOM-
HOe€ MIPEUMYILIECTBO nepel 11000i caMoii yCTOMYMBOI MOJIEKYJION, TTO-
TOMY 4YTO 3alOJHWJI BEChb MUP CBOMMM KomussMu. HoBbIE MOJIEKYJbI
okazanauch Oojee mpucnocoOsieHHbIMU, TosiBuauch JJHK, kinetku u
OTPOMHBII MUP >KMBBIX OPTAaHU3MOB, COCTOSIINIA U3 HUX.

MoOXHO cKa3aTb, YTO ABWXYIIWI MEXaHW3M SBOJIOLMHN COCTOUT W3
«€CTECTBEHHOTO TTOI00pa» U €CTECTBEHHOIo OTOOpa, TO €CTh MPOoliec-
ca OTceBa HEXXM3HECIIOCOOHBIX cyllecTB. EcTecTBeHHBII MOn0o0p — 3TO
MeXaHU3M, C TIOMOIILIO KOTOPOTO 3BOJIIOLUS CO3IAET TeX CYIIECTB, KO-
TOpBIEe OyAYT MMETh HanOOJIbIINE IITAHCH IIEPEKUTh €CTECTBEHHBIN OT-
oop.

IIpoucxoauT, MOXHO CKa3aTh, <«3BOJIOLIMS DSBOJIOLMHW»: B Hadaje
CO3[laHME HOBBIX 2JEMEHTOB HOCUT COBEPIIEHHO CIyJYalHBIN Xapak-
Tep, 3aTeM Y MUKPOOPTaHM3MOB BO3HMKAIOT MEXaHU3MBbI yIIpaBISHUS



CKOPOCTBIO MyTalnii ¥ 0oee 3 GHEeKTUBHOIO NCIIOIb30BaAHMS MYTaIINi
IUIST adanTalli, a KOTOAa IeJI0 JOXOOUT OO0 pa3BUTUS TEXHOJIOTUM YeJl0-
BEKOM, HAYMHACTCS CO3HATEIbHOE IIPOCKTUPOBAHNE HOBBIX 00pa3oB
¥ TIOC/eAyIoIee MX TecTupoBaHue. Bce 3TO mpuBOOUT K YCKOPEHMIO
9BOIIOIIMOHHOTO IIpoIecca U poCTy ero 3(p(heKTUBHOCTH.

[Tpu 3TOM ecTeCTBEHHbI 0TOOP — 3TO MPOIECC 3aBOeBaHUs OYAYIIEro,
TO €CTh 3aMOJIHEHMS BCe OOJIBIIIETO OYIYyIeTro BpeMeHH U ITPOCTPpaHCTBA
TEMU SIBJICHUSIMU, KOTOPbIE K 3TOMY CITOCOOHBI. OTCIOfa ClleayeT, 4To
€CTeCTBEHHBI OTOOP GJIarOBOJIUT TEM CHCTEMaM, KOTOPbIE CITOCOOHBI
MpeaBUACTh Oyaylllee U afanTUPOBaThCsl K HeMy. M UIMEHHO Takoi cu-
CTEeMO afamnTallMy CcTajla HEpBHasl CUCTeMa, CITOCOOHAast K OOyUYeHHUIO.
OTpaxeHHeM 3TOro CTajl mpoliecc Hedaln3alm, TO eCTh TOCTOSTHHOTO
yYBEJIWUYEHUS TOJJOBHOTO MO3Ta C XOIOM 3BOJIIOIIUU.

Korna ecrectBeHHeit 0TOOp KacaeTcsi COpeBHOBAHMSI HECKOJIbKUX ObI-
CTPO PaCIIPOCTPAHSIONINXCS IIPOLIECCOB, TO U3 HUX IMO0EXIaeT CaMblil
ObIcTphIii. B pesynbraTe ecTeCTBEHHBIM OTOOP Bel K YCKOPEHUIO MPO-
1ecca 3BOJIIOINH, TTOCKOJIBKY ITPOMCXOINIT 0OTOOP Bee 6oliee 3(pPeKTUB-
HBIX METOAOB OTOOpA.

HMrtak, MOXXHO CMEJI0O YTBEpPXKIaTh, YTO €CTECTBEHHBIN OTOOP HEM30eXK-
HO BeJI K YCKOPEHUIO Pa3BUTUS U BO3SHMKHOBEHUIO pa3yMa.

B MakpomacmmTabe ecTeCTBEHHBII OTOOP IIPUBOAUT K MPOSIBJICHUIO TEX
WJIN WHBIX 3BOJIOIIMOHHBIX 3aKOHOMEPHOCTEH, KOTOPhIe KacarTCs CO-
pPEBHOBaHMS CaMBIX Pa3HBLIX OOBEKTOB: HE TOJHLKO T€HOB, OMOJIOTHYE-
CKMX 0CO0€el 1 BUIOB, HO M OOIIECTBEHHBIX (popMalnii, naei, HeHHO-
CTE€M, OpraHM3aluil 1 TEXHOJIOTUMA.

1. Pa3Burue 4yepe3 COTPYIHHYECTBO. MHOTOKJIETOUHBbIE, MOJIOBOE
pa3MHOXEeHUe, cTau, CMMOMO3HbI; BCsl OMochepa — 3TO OTPOMHBIN CUM-
0103. YemoBeyecTBO TaKxKe IBUTAJIOCh BIIEpe 3a cUeT COTPYAHMUESCTBA
(MUcbMEeHHOCTh, HaykKa, rocygapctBo). CoTpyaiHUYECTBO BeAeT K yC-
JIOXKHEHUIO CUCTEeM, (pOPMHUPOBAHUIO CIOXHBIX 3aKOHOB, YIIPaBJIsIIO-
LIUX XU3HbIO COOOILECTB.

B Gyny1ieM MbI XXKaeM yciiexa HOBBIX (pOpM COTpYIHUYECTBA Joaeit
BpoOJie «CyTIepBUKUIIeNNN» (cM. pa3nes « Hayka B 6yayiieM» B Iyia-
Be 7 «CBepXTeXHOJOTHH») U COLIUANIbHBIX CETEH.

2. Yckopenue pa3putua. OHO CBSI3aHO C T€M, YTO BHYTPH DBOJIIOLINN
COPEBHYIOTCSl pa3Hble METOIbl 3BoJIOLMU. bonee OBICTpble METOABI
pa3BuUTUS nmoodexaalT 6oJjiee MeajaeHHbIe. [IporcxoguT oTOOP MO CKO-
pOCTH BHeIPEHMWS aJallTUBHBIX IIPU3HAKOB, TO €CTh BO3HWKAIOT BUIHI,
KOTOpbIE MOTYT OBICTpEe BOTIOIMOHNPOBATh.

B pesynbrare 1mojioBoe pa3MHOXeHUE ITOOEIUI0, a TeHOM IMPUCIIOCO-
ouJsics, 4yToObl 3 (PeKTUBHEE UCIIONAb30BaTh CAydyaliHble MyTalluu. 3a-
TeM CTaJla pa3BUBAThCS JIMYHAS, a He TeHEeTUYEeCKas amarnTalusi, moues
npoliiecc nedanm3aluu, TO €CTh pOCTa TOJIOBHOTO MO3ra, U Bce 0OIb-
LIIYIO POJIb CTAJI0 UTrpaTh 00ydyeHue. [IoToM BO3HUK SI3bIK, TIOTOM MUCH-
MEHHOCTb, ITOTOM KOMIIbIOTEPHI.

MoxHo OXHnaaTb, 4TO NpoLECC COPEBHOBAHMA METOAOB Pa3BUTHUA 6y—
OCT IMPpOaOJIKaTbCA.
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dpbl pa3BUTUA XKUBOTO

e Opa (OOMUHUPYIOLLUIA BN KUBOFO)
net Ha3ag
-3,8 mnpg Bo3HMKHOBEHMWE XU3HW (MPOKapMOThI)
—-2,4 mnpa KncnopogHas katactpoda (3ykapuoThbl)
-570 MnH Maneo3oi (keMBOpuINCKUin B3pbIB)
—235 MnH Mesoson (anHo3aBspbl)
—66 mMnH KanHoson (MnekonuTaoLme)
—24 MIH HeoreH (coBpemeHHas dayHa)
—6 MIH [NepBble roMMHNAbI

3. ®a3zoBbie nepexoabl. B xone 3BoOMIOLUK PETYASIPHO MPOMUCXOAAT
CMEHBI JOMUHUPYIOIINX (GOPM KU3HU, UTO MOXKHO Ha3BaTh (a30BbLIMU
nepexoaamu.

Knaccuueckmit mpumep (pa3oBOTO Tiepexola — 3TO KeMOpUHMCKUI
B3PBIB — BHE3AITHOE I10 I'e0JIOTMUYECKMM MepKaM BO3HUKHOBEHNE MHO-
TOKJICTOUHBIX 540 MITH JIET Ha3a.

EcTecTBEeHHBIM IIPpOAOIZKEHNEM CMCEH JOIIOX B 2XKMBOM MHPE ABJIIACTCA
CMCHA 3P B pa3BUTUM YCJIOBCKa, CMCHA NUCTOPUYCCKUX (l)OpMaL[I/Iﬁ n 3a-
TEM — TCXHOJIOTMYCCKUEC PCBOJIIOIINHN.

4. YuuBepcaJjibHble XHU3HeHHbIe (hopMbI 00Jiee YCTOWYHBBI B JJIH-
TEeJbHOM TNepCHeKTHBE, 4YeM Y3KOocnenuaau3upoBaHHble. EcTb
BUBI, BBITIOJIHSIIOIINE POJIb «CTBOJOBBIX KJIIETOK» DBOJIIOLIMU, KOTOPBIC
CIOCOOHBI K MAKCUMAJILHO OBICTPOM amanTaluuy (3BOJTIOIMOHHO-TIIA-
CTUYHBIE BUIIHI).

B MHUpE TEXHOJIOTUM 3Ta 3aKOHOMEPHOCTDb MMPOABIIACTCA B TOPKECTBE
YHUBEpPCAJIbHbBIX KOMIIBIOTEPOB Hald Y3KOCIICIMAIN3NPOBAHHBIMH
CUCTEMaMMU.

Hanpumep, BHyTpH JT1000TO COBPEMEHHOTO CIIELIMATU3UPOBAHHO-
ro yCTPOMCTBA — OT CTaHKA JI0 HAPYYHBIX YaCOB — HAXOIUTCS YHU-
BepcaJbHBII KOMIBIOTEP HA OCHOBE MUKPOIIPOILIECCOPOB.

5. DBoJIOIUA OOBIYHO BeAeT K MAKCUMAJIBLHO BO3MOZKHOM 3KCHAaH-
CHHM BO BCE€ BO3MOXKHbIe cpeabl. OCBOcHUE CYIIIM HE OTMEHSIET pa3-
BUTHSI TOABOIHBIX (popM. VI3 3TOTO ciemyer, 4To YeaoBedecKas [INBU-
JIM3alna HeN30eXKHO OyIeT OCBanBaTh KOCMOC, paBHO KaK HeIpa 3eMIn
1 OKEaH.

6. DBoaOLIMA BeleT K NMOSIBJICHHIO pasyMa. DBOIIOLUS HEU30EKHO
CcO3JaeT, OTOMpaeT MaKCUMabHO 3(PGEKTUBHBII MHCTPYMEHT ajam-
tauuu. OTHUM M3 TaKUX MHCTPYMEHTOB amallTalliy SIBJISICTCS Pa3yM.
DBOJIOLIMI0 MOXHO ONMCAaTh KaK MPOIECC CaMO3apOoXIAeHMUs pasyMa,
KakK oTOop Bce boiee 3(p(PeKTUBHBIX AJITOPUTMOB JadbHEMIIIET0 COBEp-
IIEHCTBOBAHMUI.



7. IloTpeOGHOCTD B 3BOMIOIMH. MOXHO B3Th Ha Cce0sI CMEIOCTh 3a-
SIBUTDH, 9YTO Y YeJIOBEKa DBOJIIOLINS IIpeBpallaeTCs U3 CTUXUIAHOTO SIBJIC-
HUS B 0a30BYI0 MOTPEOHOCTh — BO3HUKAET MOTPEOHOCTh B OOYUYEHUU U
CaMOpa3BUTHH.

YenoBek He IIPOCTO YUUTCA — OH XOUYET YUYUTLCA. PebeHok xouer
CTaTb B3POCIJIbIM. HMor — nmocTtuyb IIPOCBECTIICHUA. CHOpTCMeH —
JOBECTU OO COBEPIICHCTBA CBOC TCJIO.

8. IloBblIEHNE YPOBHS CHCTEMbI, HA KOTOPOM IIPOHUCXOIST OCHOB-
Hble DBOJIIOIMOHHbIE M3MeHeHHs. Korma sBomonus IepexomauT Ha
cleAyolIe YPOBHU CTPYKTYPHOUM MHTETPALIMK, JIEMEHThHI Ha HUKHEM
YpOBHE B OOJIbIIEH CTEIIEHU KOHCEPBUPYIOTCS Y IPUHUMAIOT HECKOIb-
KO CTaHIZAPTHBIX (hOPM.

Hampumep, cranmapTtHble ¢OpMbI B BUIE ONpEIeIEeHHOIO 4Kciia
TUIIOB CIIELIMAJIM3MPOBAHHbBIX KJIETOK. DBOJIOLUS Mepellia OT Kie-
TOK K MHOTOKJIETOUHBIM, a 3aTEM — COOOIIIeCTBAM MHOTOKJIETOY-
HBIX OPTaHU3MOB.

9. 3aKOH HepaBHOMEPHOCTH Pa3BUTHA. B KaxXnblii MOMEHT MaKCHU-
MaJIbHO OBICTpPOE pa3BUTHUE MPOUCXOIUT B KAKOM-TO OJHOI 001acTH,
a 3aTeM LIEHTP Pa3BUTHS CMEIIIAETCS B COCEMHION 00JIacThb.

Hanpumep, maekonutamoiiue B mocienHue 60 MIH JeT OBICTPO
pa3BUBAJINCh, TOTJA KaK B MUPE HACEKOMBIX CTPEKO3bI OCTAIOTCS
NpakTUUeCKM Heu3MeHHbIMU nociaeaHue 400 MH JieT.
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AHpgpein ButanbeBuy
KopoTtaeB

(pog. 1961) — poccuiickuit
WCTOPUK, COLMONON, OAWH
113 OCHOBOMOMOXHNKOB
KNWOZMHAMMUKA.

UcTopuyeckue
3aKOHOMEpPHOCTH

YacTHBIM ciTy4aeM 3BOJIOIMOHHEIX 3aKOHOMEPHOCTE SIBJISIIOTCSI ICTO-
prYecKre 3aKOHOMEPHOCTU — 3MIOUpUUYEecKHUe 0000I1eH s, OCHOBAaH-
HBIe Ha aHaAJIM3e 4ejloBeuecKoil ncropuun. Mx skcrpamosnus B Oymy-
1iee IPUBOAUT K (OPMYIUPOBKE «PYTYPOJTOTUUECKUX 3aKOHOB».

3AKOHOMEPHOCTW,
BbIABIIEHHBIE B MCTOPWW YENOBEYECTBA

1. IlocTossHHBI POCT YMCJEHHOCTH HacejeHusi. C MOMeHTa W3-
BepxkeHUs BynkaHa Tob6a 74 000 et Hazad, Korma 4uCiIoO TIpadionei
cokpatuyioch g0 20 000, HaGaroHaNICsd YCTOMYMBEI pOCT MUPOBOTO Ha-
ceJieHUs, KOTOPBI CMEHSIJICS TOJIbKO OYeHb HEOOBIIMMU MEPUOIAMU
criaga (wyma XIV Beka, MUpPOBBIE BOWHHEI).

A. B. Koporaes B kaure «ConuajabHasi SBOJIOLNS» BBIIEISIET POCT
YMCIIEHHOCTHU HaCeJICHUSI KaK BeIyIINi TPeHI MUPOBOTO Pa3BUTHS.
OH mojaraer, 4To Jaxke TeXHOJOTHMH BTOPUYHBI 110 OTHOIICHUIO K
pOCTY YHUCIEHHOCTH HaCEJICHUS, IIOCKOJIBKY YeM OOJIbINe YUCISH-
HOCTb HaceJIeHHUs, TeM OOJIbIIIe YHUCJIO TeHueB-n300peTaTeseii, 1mo-
POXIAIOIINX HOBBIE TEXHOJIOTMHM U TO3BOJISIOIIMX 00pabaThIBATh
paHee HeTOCTYITHBIE PECYPCHI.

2. PocTt 00beMa HAKOILIEHHOTO 3HAHUS U CIIOCOOOB €ro oopador-
K. C n306peTeHrueM MMCbMEHHOCTU YeJI0BEYECTBO BCTYIMMJIO HA TYTh
HEMpepbIBHOTO HaKoIUIeHUsT nHbopMauuu. PocT oObemMa 3HaHUI BbI-
paxaeTcs B poCcTe YKciia crmoco0oB U 3(PHEeKTUBHOCTU UX (PUKCALIUU —
SI3BIK, TIMCbMEHHOCTD, KOMITBIOTEPHI, B 9KCITOHEHILIMAJTLHOM POCTE YHC-
Jla KHUT ¥ YKUCJIa OTACIbHBIX MPOodEeCcCuii, a TAaKXKe poCTe Ynciia YYeHbIX
M o0JacTelt HayYHbIX 3HAHUM.

B 2010 rony xommnanus Google moacuuraja, 4To 3a BCIO UCTOPUIO
YyejoBedecTBa ObLIO HanmurcaHo nmopsiaka 130 maH kHur. Ctano BO3-
MOXHO NPUMEPHO OLEHUTH CTOSIIYI0 mepel mpoekKToM Google
Books 3amauy — katanorusupoBaTb, OTCKAHUPOBATh U BUIOXUTH B
HMHTepHeT Bce 3HAaHUE, JOCTYIMHOE YEJI0BEYSCTBY B IeUaTHOI (op-
Me.

3. DKCNoOHEeHIINAJIbHOE YCKOPEHHE TE€XHOJOTHYEeCKOro Imporpecca.
Poct CYMMapHOﬁ OHCPIroBOOPYKCHHOCTH YCJIIOBCUYCCTBA W BJIACTHU YC-
JIOBEKA HaJ MPUPOIIOMH.



OuHaMmuka MmpoBoro npoussoacTsa
3NEeKTPO3Heprumn, Mnpa KBT-4ac

1890 |9

1900 | 15
1914 | 37,5
1950 W 950

1960 I 2300

1970 I 5000

1980 I 8250

1990 I 11800

2000 T 14500

2010 e 21248

4. PocT cOTpyZHHYECTBA: MOCTOSHHOE YBEJIMYCHHE YHCIAa KOMMY-
HUKaIWKi, TuBepcuduKanus mpodeccuii, CHIKEHIE arpeCCUBHOCTH B
0o0IIeCTBe, CTUPAHMWE TPAaHUII 1 OObeIMHEHNE TOCYIapCTB; eaHasI MH-
dopMaLioHHasI cpena; o0ObeIMHEHNE JI0Ie BO BCe OOJIBIINE OpraHu-
3alum.

5. PocT IEHHOCTH 4Y€JIOBEYECKOM JKM3HM: IOBBIIICHNE ITPOITOJIKU-
TEJILHOCTHU XW3HM YeJIOBeKa, CHIDKEHUE IETCKOM CMEPTHOCTU, Pa3BU-
THEe TICHCMOHHOM CHCTEMBI; OTKa3 OT pabCTBa, HENPUATHE BOWH, IIpU-
3HaHME MpaBa BceX JIIoAell Ha XKM3Hb U paBEHCTBA IIPaB BCeX JIIOIEH.

npOAOH)KVITeHbHOCTb XN3HU
B pa3Hble 3NOXU

HeangepTanbusl M 20 et
[OpeBHuit Pum n OpesHss Mpelns mmmmmmmmmmmmn 20—30 get
Havano XX Beka (B Mupe) mmmmmmss 30—40 net

Hauano XXI Beka (B Mype) I 67 jieT

6. Ilepemenbl 00ecneurBaeT HEOOJIBIIOE KOJUYECTBO JIIOAEH C BbI-
JAIIMMMHACA cnocooHocTaMu. OOIIeCcTBO YacTo OBIBAaeT HE TOTOBO
NPUHATH MHHOBAIIUU, TTOCKOJILKY OHH IIPOTUBOPEYAT €To IIEHHOCTSM,
eTo COIIMaJbHOM M 3KOHOMMYECcKOM cucteMaM. Ho Bcerma HaxomuTcs
KTO-TO, KTO OIIepeAn CBOE BpeMsI M YbM JTOCTIKEHUS OYIYT OTIIOKEHBI
WJIN 3a0BITHI IIPOCTO TIOTOMY, UYTO OOIIECTBO HE CO3PENIO K TOMY, UTOOBI
VMU BOCITOIb30BaThCH.

B I Beke Hauueli apbl ['epoH AnekcaHAPUICKMIA caeiajl MepBylo Ma-
POBYIO MAIIIMHY, HO TMIPAaKTUYECKOE MPUMEHEHME TTapOBbIe MAIIMHBI
nosyyunu Tojibko B XVIII Beke, a peBoJjtounio npousseiu B XIX B.

Kwuraiilisl nogHUMaIU 4ej0oBeKa B BO3AYX Ha BO3AYIIIHBIX 3MESIX, HO
B KayecTBe IbITKU. VHOeHIIbl NCII0b30BaJIM KOJeca, HO TOJBKO B
UIPYIIKaX.

lepoH
AnekcaHOpPUACKUIA
(BeposiTHO, |1l Bexa H. 3.) —
TPeYecKuin MaTeMaTmk u
MEeXaHWK, KOTOPbIA NEPBLIM
1300pen aBToMaT4eckme
[Bepy, NapoByto TypouHy,
npubop Ans M3aMepeHust
NPOTSKEHHOCTM JOpor
(BpeBHMIA «TakcOMETPY) v p.
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Kasumunp CesepuHoBuy
ManeBwuy (1879-1935) —
POCCUACKMIA U COBETCKMIA
XYAOXHMK-aBaHrapaucT,
OCHOBaTerb CynpemaTiama —
HanpaBneHusl B abCTpakTHOM
MCKycCTBe, CBOE0BOPa3HbIM
KMBOMMCHBIM MaHU(ECTOM
KOTOpOro SBNSIETCH «4epHbIi
keagpat» (1915).

Bacunuin BacunbeBuy
KanaunHckumn

(1866-1944) — pycckwii
XUBOMUCeL, rpadovk 1
TEOPETUK 1306pasUTeNbHOMO
VICKYCCTBA, OAMH U3
OCHOBONMOIOXHMKOB
abcTpakumoHn3ma.

B 1883 romy mepBbie 00pa3ibl aOCTPaKTHOTO MCKYCCTBA OBLIM BBI-
CTaBJIEHbI U GJArOIIOJYYHO 3a0BIThI. M ToNbKO B 1916 romy rpsHyin
OyM Ha abCTpaKTHOE MCKYCCTBO, KOrga OHO OJHOBPEMEHHO OBLIO
«u300peTeHO» ManeBuueM U KaHAMHCKUM.

8. H]/IKJ[]/I'-[HOCTL PAa3BUTHUA, HAKJIAJABIBAKOIIAACA HA NMOCTOSIHHbIM
TPpEHIA IIporpecca. HI/IKJ'[I/I‘IHOCTB qaCTO IPOABJIACTCA B KoJ1e0aHUsIX
MEXAY ABYMA IIPOTUBOITOJTOXKHOCTAMMU.

Hanpumep, ellle B IpeBHETPEYSCKUX MOJMCAX TOCYyIapCTBEHHOE
YCTPOMCTBO KOIeOAIOCh MEXAY MepUoJaMy TUPAaHUU U TeMOKpa-
tid. HHUKIMYHOCTh CBOMICTBEHHA TaKUM SIBIICHUSIM, KAK 9KOHOMMU -
YeCKUe KPU3UCHI, BOMHEI, PEBOIOIIAN.

9. ®da3oBble nepexoapbl U yCTOYMBBIE (opMAIIMU MEXKIAY HUMM.
B n1060M ciyyae HabaomaeTcsl YCKOPSIOLIAsIcsl CMeHa MCTOPUYECKUX
310X, U €CTECTBEHHO BO3HUKAET BOIPOC: OyIeT JiM 3Ta CMeHa MpPOoI0JI-
>KeHa M OyZIeT JIM ee TeMIT YCKOPSTbCs?

CaMoO cCyllIecTBOBaHME HCTOPUYECKMX 3aKOHOMEPHOCTEHl TOBOPUT O
MPeACKa3yeMOCTH MCTOPUYECKHUX MPOLIECCOB U O BO3MOXHOCTHU TIpe-
BUIETh Oyaylllee ¥ OCMBICIIEHHO OIUCHIBATH €I'0 BO3MOXHbIE BAPUAHTHI.



IBOoIIOUUNSA
TeXHOJNIOrmu

TexHOMOTHY B LLIUPOKOM CMBIC/IE CJIOBA — BTO 3HAHUSI O TOM, KaK YTO-
1160 caenaTh. TeXHOAOrMM — 3TO HE MPOCTO MHGOpMAalLMs, 3TO Ha-
0Op MHCTPYKLIUM, aIrOPUTM AEHCTBUIA, CBSI3aHHBIN C onpeaeaeHHbIM
YCTPOMCTBOM, CIIOCOOHBIM 3T KOMAaH/Ibl BBITIOJIHSTh.

KuBag kineTka B XoAe CBOEil 3BOMIOLIMM HAKaIIMBaeT I/IH(I)OpMaHI/IIO B
CBOEM I'€HETUYECKOM KOJIe. DTO TOXE CBOETO poaga TEXHOJOI'MU Ipoun3-
BOACTBA 6eJ'IKOB, CO3gaHuA opraHeJlJ1 U T. 1.

IIpoucxoauT copeBHOBaHUE TEXHOJIOTUI, U OoJiee COBEPILIEHHbIE TEX-
Hojoruu nobdexnaroT. KpoMe Toro, mocTossHHO MeHsIETCS IIaBHbBIM HO-
CUTeNIb MHGOPpMAILIUM 1 INIaBHBIM UCIIOTHUTEIb KOMaH/I.

YenmoBek caeall 3BOIOIMIO TEXHOJOTHNM OCO3HAHHON M MHOTOKPAaTHO
yckopwui ee. B. AHcnMOB B cTaThe «O 3aKOHE BO3pacTaHUS CIIOXKHOCTH
SBOIIOLMOHUPYIOIINX CUCTeM, WA YTO OIeHb IpsSayIIuii HaM TOTOBUT»
IOKa3aJjl, YTO Ha KaxXIOM 3Tale 3BOJIOIUN TEXHOJIOTUH OIMCHIBAIOTCS
BCe OOJIBIIIMM KOJMYESCTBOM MH(pOPMAIIH, a CaM 3TOT 3TAIl BCe KOpoyYe.

MHdopmaLnoHHaA eMKOCTb
pPa3NMnYHbIX OMONIOrMYEeCKMX 06 HLEKTOB

Buonornyeckunii 06beKkT EMKOCTb reHeTM4ecKon EMKOCTb HEMPOHHOM
namaTty (6uTel, nopsaok  Namsaty (6uUTbl, NOpsAoK
BESTUYMHDI) BENUYUHDI)

Bupyc 10°-10* 0

Baktepus 105-10¢ 0

Awmeba 108 0

Hepsb 108 10°-10"

Hacekomoe 107 103-104

Mbiwb 108 108-107

LLnmnaH3se 108 107-108

Yenosek 108 108-10°
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Ucaak HbroTOH
(1642-1727) — aHrnuiickuin
uank, MmaTemaTuk 1
aCTPOHOM, aBTOP 3aKOHa
BCEMMPHOTO TArOTEHUS M TPEX
3aKOHOB, CTaBLLIMX OCHOBOW
Knaccn4eckon MexaHuKu.

Fotdpua Bunbrenbm

JNlen6HNLY
(1646-1716) — BbiaOLLMIACS
HeMeLKuit gunocod,

U3MK 1 MaTeMaTyK,

B kHure «O6 uckyccTBe
KOMOMHATOPUKNY

(1666) npeaBocxmTn
NPUHLMMbI COBPEMEHHOM
MaTeMaTU4ECKOiA NOTMKM.

Pa3Butue Hocutenem 6MonorM4ecKkux anropuTmoB

Hocutenb — CuuTaetcs, YTo COBpPEMEHHOM Bronornyeckomn Bonee
PHK >KM3HU B BUE KIETOK npedwecTsoBarn Tak Ha- 4 mnppg net
3biBaembli PHK-mup. B Hem monekynbel PHK Hasag
BbINOMHANMN Kak PYyHKLMM BenkoB-kaTanm3aTopos
XUMUYECKUX peakunii, Tak U YHKLMIO NOCTOSIH-
HbIX HOCUTENEN HOpMaLMm
Hocutenb — OHK-mup Ha ocHoBe kneTtok. B Hem dyHKLMK 2-3 mnpg
OHK HOCUTENs MHpopmauumn nepexoasaT k bonee neT Hasag
npoyHon AHK, a dyHKLMM KaTanu3aTopa npouec-
coB — k 6enkamM. Hocutenem MHCTpyKUMIA cTan
reH B LUMPOKOM CMbICIiE CnoBa (He NpocTo yya-
ctok [AHK, kognpytowmii onpegeneHHbin 6enok)
NHCTpyK- Mpoucxogut obyyeHne Ha ypoBHE NMOBTOPEHNS MpumepHo
LNN-HaBbIKW. nocnenoBaTenbHOCTN AecTBUI. Tak measeab 100 mMnH
Hocutensb: obyyaeT meaBexar fnosne pbiobl net Hasag
MO3r
MHcTpyKunn OTOT BMA MHCTPYKUNA cchopmmpoBancs BMecTe ¢ MpumepHo
B BMAe peyn peybio y YeroBeka 1 No3BoSIsin onucbiBaTh 6onee 100 000 net
CNOXHblE NOCNefoBaTENLHOCTY AEACTBUIA Hasag
NHcTpyK- MMCbMEHHOCTb BO3HMKMa BMECTE C CENbCKUM MpumepHo
umun B Buae XO0351IMCTBOM U 3a4aTkamu rocygapctea B Meco- 5000 net
TekcTa notamMmuu 1 HyxHa Obina Ansa HagexHown nepegayn Hasag
MHpopmauun mexay 6onblMMK U yaaneHHbIMK
rpynnamu nogen. NucbMeHHOCTb HeoTaenMma ot
6onbLNX coumanbHbIX UHCTUTYTOB, FOe YenoBeK
Urpaet TONbKO OAHY M3 MHOTUX ponen
MaTtematnue- CospgaHne HboToHOM 1 JlenbHUuem nHTerpans- MpynmepHo
CKUI aHanua HO-AMddepeHUnanbHOro NCYUCNEHMS NO3BOMUIO 300 net
cchopmunpoBaTh A3blK MaTeEMaTUKN, KOTOPbLIA AaeT Hasag
BO3MOXHOCTb NPOEKTUPOBATL N OMUCHLIBATb CMOX-
Hble TEXHWYECKNE YCTPOMCTBA
Bo3HukHOBE- KomnbloTepbl Mo onpegeneHunio 3aHMMatTCs TeM, MpumepHo
HUe KoM- 4YTO 06pabaTbiBalOT MHCTPYKLUK 50 net Ha-
nblOTEPOB 3ag
N A3bIKOB
nporpammm-
poBaHus
MckycctBen- Ckopee BCero, NCKyCCTBEHHbIV MHTeNneKkT byaer BosmoxHo
HbIA NHTEn- cnocobeH cam co3gaeatb Nobble Habopbl NH- okorno 2030
nekT CTPYKUUNA roga




IBOoIIOUUNSA
LLeHHOCTEen

B »T0lf TeMe MBI BBIIEJTUM JUINb HanboJiee CyleCTBEeHHBIE MOMEH-
TBI, KOTOPBIE UMEIOT OTHOIIIEHWE K ITPOTHO3NPOBAHUIO OYIYIIETO.

| UeHHocT onpepensioT npuHsiTUe petuenuii.

Yem Oonblile HeKasl LIEHHOCTh paciipoCTpaHC€Ha B O6IJ_[CCTBC, TEM C
Oonbleit BEPOATHOCTDBIO B €€ ITOJb3Y IIPUMHUMAIOTCA PCIICHUA Ha BCEX
YPOBHAX — OT OBITOBOIO J10 TroCygapCTBEHHOTIO.

LleHHOCTM — 3TO KynbTYpHO 0OOYCNOBMNEHHblIE DOPMbI peanu-
3aUnn reHeTUYEeCKMX NporpamMm.

IlleHHOCTM OmMUpalOTCS Ha TEHETUYECKW 3aJaHHbIE MPOTpaMMBbI TO-
BeeHUsI (CaMOCOXpaHEHUEe, Pa3MHOXEHUE, LIEHHOCTh pojaa), a TakK-
K€ Ha TMOTPEOHOCTh B yIOBOAbCTBUU. [Ipn 3TOM LIEHHOCTU SIBISIOTCS
KyJBTYPHO aIaliTUPOBAHHBIMU CTIOCO0OAMU peaan3aliuv 3TUX MOoTped-
HocTell. B onHux oOuiecTBax 6oJjiee pacnpoCTpaHEHbl LIEHHOCTU ca-
MOCOXpaHeHUs1 (KyJbTypa 0e30MacHOCTU B COBPEMEHHOM 3alaJHOM
00111eCTBE), B IPYTUX — I'PYIIIOBbIE IEHHOCTY Y TIPUBEPKEHHOCTh POIY
(HaIMOHAJIN3M).

LleHHOCTH pacOpOCTPaHSIOTCS B OOILIECTBE Uepe3 MoapakaHue JIIoAc
IpyT ApYyry, o0ydeHue, YWICHCTBO B OIpeaeIeHHbBIX COLUaIbHBIX IPYII-
rax, pekjaMmy 1 ToCcyIapCTBEHHYIO IIpoIlaraHmy.

ITo cBoeit BHyTpeHHEM CTPYKTYpE EHHOCTHU COCTOSIT U3 TPeX YacTell:
1) TuTyn, BeIpaxkeHHBIN CIOBaAMU;

2) acCOLIMMPOBAHHOE C TUTYJIOM TIPUSATHOE MepeKMBaHUE;

2) rpymnmna Jioaei, pasaeasiolnX 3Ty LIEHHOCTb.

Hanpumep, Tutyn — ¢yTodon, mpusiTHOe NepeknBaHNe — ITobena
JIIOOMMOI1 KOMaHIBI, IPYIIIa Joaeii — pyTooabHbIC (DaHATHI.

CBOWCTBA LIEHHOCTEWN

IHeHHOCTH >BOJIIOIMOHHMPYIOT, M3MEHSSICh B XOO€ MCTOPUYECKOTO
npouecca. Bo3HMKAaIOT HOBBIE LIECHHOCTU M YCIOXHSIOTCSI CTaphble, I10-
CKOJIBKY JIIOOM CTAaHOBSITCS Bce Ooiyiee TpeOOoBaTeIbHBIMM M M30Mpa-
TEJIbHBIMU B CBOUX IIPEAIIOUYTECHUSIX.
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Axon Morocosuny
HasapeTsH (pog. 1948) —
BOKTOP PUNOCODCKIX HaYK,
W3BECTHbIN CreuranmeT

B 06nacTy KynsTypHom
AHTPOMOOMK, UCTOPUYECKOM
MNCUXONOrMH, MONUTUYECKON
MCUXONOTMK M NCUXONOTUN
MaCcCOBOI0 MOBEAEHMS.

IleHHOCTH KOHKYPHPYIOT 32 4eJIOBeYeCcKoe co3HaHue. JIoOMUHUPY-
o111ast LIEHHOCTh MpeBpallaeTcs: B uaeosioruio. Maeomoruu B 0ObIIENR
Mepe 3aMHTEPECOBAHBI B CAMOPACIPOCTPAHEHWM, YEM B peaau3aliui
HMCXOOHOM LIEHHOCTH, OHU CBS3bIBAIOT LIEHHOCTHU U T€OMOIUTHKY.

IHenHocTH onpeneasiiOT HANpaBJIeHNE PA3BUTHS M CIIOCOOBI MPH-
MeHeHuii TexHoaorui. [1pu 3ToM, eciay pa3BUTHE TEXHOJOTUI 3aBUCUT
TakXe OT MPEAbIAYIIEero COCTOSHUS TEXHUYECKON M SKOHOMUYECKOM
06a3pl, TO MPUMEHEHHWE TEXHOJOTUM MOYTU MOJTHOCTHIO OIpEnesieTcs
LIEHHOCTSIMU.

IHenHocT MO cBOe€il MpUpoae KOHcepBATHMBHBI. OHU OTCTAIOT OT
pa3BuTus TexHoJioruii npumepHo Ha 30—50 netr. HoBbie OTKPBITUS U
BO3MOXHOCTM BHauaje, Kak IpaBUJIO, IPUHUMAIOTCS B INTHIKM (Ha-
MprYMep, BO3MOXHOCTh KOCMHUYECKUX IIOJIETOB B IIEPBOIl IMOJOBHHE
XX Beka, Kormna yxe 0blj1a ToKa3aHa BO3MOXHOCTb CO3IaHUS paKeT, Uu
Hapko3 B cepennHe XIX Beka).

B HexoTOpoM CMBICTIE 3Ta MBICITBL COAEPXKUTCI B PuiaocodcKoit
TpakToBKe Kapisa Mapkca Teopuu pa3BUTHSI HPOU3BOAUTEIbLHBIX
CIJI Y TIPOU3BOJICTBEHHBIX OTHOIIIEHU M (IIPOU3BOACTBEHHBIE CUJIBI
OINpENesIsIIOT IIPOU3BOACTBEHHbBIE OTHOIIEHHSI) U B TEOPUU TEXHO-
rymMmaHutapHoro 6amaHca Akona Hazapersna. T'mmmoresa TexHo-
ryMaHUTapHOTO OajlaHca MpenrojaraeT, 4YTo TeXHMYEeCKU Ipo-
rpecc oIpenessieT pa3BUTHUE KYJIBTYPHBIX PETYISITOPOB MMOBEACHUSI
U MBIIUIeHUSI. POCT MOIIIHOCTU TEXHOJIOTUM TpeOyeT BhIpaOOTKU
Bce 00Jiee CIIOKHBIX HpaBCTBEHHBIX OrpaHUuYMTeNeil. B pesynbrate
Te o0llecTBa, KOTOPhIe HE CMOIJIM CBOEBPEMEHHO aaallTUPOBaTh-
Cs1 K BO3POCIINM TEXHOJOTUUECKUM BO3MOXHOCTSIM, IOAPHIBAIOT
MIPUPOIHBIE W/UJIN T€OIOJIUTUIECKIE OCHOBBI CBOEIO CYIIIECTBO-
BaHUSI.

B Hammx cuiiax yCKOPUTH WIN 3aMeIJIMTh MPOleCC U3MEHEHUS 1IeH-
HocTeli. TeM caMBIM MOXHO IIOBJIUSITh Ha XO[I IIPpOrpecca, IMMOCKOJIbKY
W3MEHEHHUsI LIEHHOCTe NMPUBOIAT K U3MEHEHUSIM MHBECTUIIMI B Te
WJIW UHBIE TIPOEKTHI.

Hanpumep, HU3KMIT MHTEpeC K KPUOHUKE MPUBOAUT K OTCYTCTBUIO
¢uHaHCUPOBAaHUS UCCIeNOBAaHUI B 00J1aCTU KPUOOUOJIOTUMU.

OCHOBHOW TPEH[ — POCT LIEHHOCTU
YENIOBEYECKOWM XKM3HW

DTOT TpeHI BhIPaXKaeTCs B CHIKCHUM YPOBHS HACKIINS, KYIBType 0e30-
MAacCHOCTH, 3a00T¢ O KM3HU APYTUX JIOASH 1 CTPEMJICHUHU K IIPOIJICHUIO
XKU3HU.

OmHaKo CKOPOCTh PacIpOCTPaHEHUS LIEHHOCTU YEJI0BEUYECKON XU3HU
B HACTOsI1Iee BpeMsI HeIOCTaTOYHA AJIsl TOTO, YTOObI CTaTh JOMUHUPYIO-
1Ieil 1 onpeaeanTb OYpHbBIN pOCT HAYYHBIX TEXHOJOTUI B 3TOI 00J1aCTH.



VMIMEHHO cen4vac BaXXHO W3MEHUTb MPUOPUTET LIEHHOCTEN
B CO3HaHWWM 4yeroBeka B MOMb3y TeX, KOTopble MOryT naTb
beccmepTne U BO3MOXHOCTb M3bexatb rnobanbHOW KaTacT-

podbl.

Ceiiuac yCKOpeHHE pa3BUTHUSI OMOMEIUILIMHCKUX TEXHOJOTUI MOXKET
MMETh pellaiolee 3HaueH1e IJIsl COXpaHEHMSI U paJuKaIbHOTO IIPOIJIe-
HUS XKM3HU OOJIBIIMHCTBA YUTAIOILIMX 3T CTPOKMU.

MN36exaHue rnobanbHON KaTacTpodbl Takxke 3aBUCUT OT LEHHOCTEI:
TOJIbKO LIMBWJIM3aLMsl, TIOCTABUBIILAS CBOEH 11€JIbI0 HEYHUYTOXMMOCTD,
MOXET COXpaHUThCS. YeloBeUueCcTBO MOXKET ObITh pa3aaBJCHO CJEIIbIM
pa3ButueM TexHonorui. Te BapumaHTel MU, KoTOpble OyayT CO3MaHBI
0e3 yyeTa LIEHHOCTell 4eloBeKa, MOYTHM HaBEpHsSKA OydeT HeapyxKe-
CTBEHHBIMU U MPEACTABIISATh OMTACHOCTH JJIS1 YeI0Be4YeCTBA.

Jns nocTuxkeHus1 beccMepTUs U n30exaHus riodaibHOM KaTacTpodbl
[JIAaBHOM LIEHHOCTBIO JOJIKHA CTATh UIES CAMOCOXPaHEeHMSI.

Celiuac HaOJIogaeTcs POCT 3HAYMMOCTH U ITOIIYJIAPHOCTHU ICHHOCTHU
YeJIOBEUYECKOM KM3HU, HO OJHOBPEMCHHO C OTUM ICHHOCTHM HallMOHA-
JIN3Ma 1 pCJINTUAU BEAYT K YBCJIMYCHHNIO BEPOATHOCTHU BOWHEI.

I[JTH JOCTUXKCHUA paduKaJbHOIO INPOAJICHUA XKU3HU OIHOM LIEHHO-
CTHU CaMOCOXpaHCHUA MaJlo, Hy>KHa €111€ HIECHHOCTb pallMOHAJIbHOCTU.
.]-[]O):[I/I OYC€HDb XOTAT HEC YMUPAThb, HO pa3JIMUYHbLIC PCIIUTHUO3HBLIC IIPCI-
CcTaBJICHUA O 6CCCMepTI/II/I JaloT UM NJIJIIO3UIO BOSMOXKHOTO pCIICHU A
3TOM l'[pOGJTeMI)I. Mb&I cuuTaeM 3TOT IIYTb UJJIIO30PHbBIM, ITIOCKOJIbKY
HET HUKaKMX HAYYHbIX 10Ka3aTCJbCTB )KM3HU IMTOCJIE CMEPTH. Tonbko
POCT HEHHOCTH pallMOHAJIbHOCTHU, KYJbT pa3dyMa I1IO3BOJIAT NOHATD,
YTO YCJIOBCK AOJIXKCH OJOCTHUYDL IIPOMAJICHUA KHN3HMU COOCTBEHHBIMU
YCUIUAMMU, UCITOJIB3YA CBOM MHTENJEKT.

Ha Ham B3misia, 1OCTUXKEHUMIO 3TOM LIEJIM MELIAlOT JIOXHbIE HEHHOCTH,
OIHU 13 KOTOPBIX PSIMO IPOTUBOAEHACTBYIOT pa3BUTUIO IIporpecca (pe-
JINTHS), IPyTUe SIBASIOTCS YITUIN3aTOpaMi BpeMEeHU U PeCypCoB (CIIOPT
BBICOKMX TOCTVKEHWI ), TPETHU SIBJISIOTCS TIPSIMOM YTPO30W IS XKU3HU
U 3I0POBBS (AIKOT0JIb, HAPKOTUKU, OPYXKHUE).

[1s1 ycKOpeHUsT HACTYIUICHUSI TO3UTUBHOTO ClieHapHsl, KOTrma TEXHOJIO-
TAYEeCKU IMporpecc MpuBeaeT K 0eCCMEPTUIO, a He K INTI0OaJIbHOM KaTa-
crpode, HeOOXOIMMO JOMUHUPOBAHMUE IBYX OCHOBHBIX LIEHHOCTEM —
KM3HU Y pallMOHAJIbHOCTH.

OCHOBHbIE LEHHOCTW BYAYLIErO

1. IIpomo/KNTEIbHOCTh KH3HM M 0e30macHOCTh. s pa3BuTHsa
OOJIBPIIMHCTBA LICHHOCTEH HEOOXOMMMO, YTOOBI YEIOBEK KWJI JOIbIIE 1
IIOJIBIIIE X PEaIn30BHIBAIL.

310pOBbBIN, aKTUBHBIN 1 TOJTOXMBYIIMHI YeJIOBEK MOXET peanu30-
BBbIBaTh OOJIbIIIE pa3HBIX LIEHHOCTEM.
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2. Jenbru. [leHbIru MO3BOISIOT BECTH OHAJIOT MEXIY HEHHOCTSIMU U
dopMaIn3yIOT KOH(PINKTE MEXIY HUMHU, IIEPEBOISI X B MUPHOE PyC-
0. JleHbru BBICTYIIAIOT KaK MEPWJIO pa3HBIX EHHOCTEl M OTHOBpE-
MEHHO KaK MHCTPYMEHT IIpeBpallleHUS eHHOCTEe! B peIICHMUS.

JleHbru sBASIOTCS O60jiee MITKO (DOpMOIi BJIaCTU, OHA U3MepUMa, He
cBsI3aHa ¢ «(peonaJbHO» 3aBUCMMOCTbIO M HE MOKYIIIAeTCsI Ha CBOOOIY
JIPYroro 4ejoBeka.

3. PeiiTuHru u ciaBa. B o011ecTBe MpOMCXOIUT YBETMUYCHUE 3HAUMMO-
CTH YeJIOBEKa KaK TAKOBOTO, POJib KOHKPETHOM JIMYHOCTHU pacTeT. Pac-
TEeT MOTPEOHOCTh B KOJIMYECTBEHHON OLICHKE 3TOi poyin. B Oymyiiem
COBOKYITHOCTb JIMYHBIX PEUTUHIOB YeOoBeKa MO BaXXHOCTH OYIeT CO-
IMOCTaBMMa C IeHbraMM Kak IoKa3aTeJieM eTo MOJI0XEeHUS B 00IIeCTBe.

ITon pe¥TMHrOoM Mbl TOHUMAae€M COBOKYNHOCTb IPEACTABJICHUMN O ye-
JIOBEKE B INIa3ax APYTUX JIIONEN, BBIPAXECHHYIO Yepe3 HEKUH MPOCTOM
MHIVKATOP (KOJMYECTBO APYy3€ii B COLMAIILHOM CETH, TTO3UIIMS B HEKOM
MPEeCTUKHOM CIMCKE, KOJIMYECTBO YIIOMUHAHUN B IOMCKOBUKE).

4. TorepaHTHOCTH. DTO IIPU3HAHME IIpaBa APYTUX OO UMETh IpY-
rme LeHHOCTU U peajiM30BbIBaTh UX, €CJAUM OHU HE yrpoXaloT APYTUM
nwoasaMm. IpyruMu ciioBaMu, TOJAEPAHTHOCTbh — 3TO MPU3HAHUE CBOOO-
IbI JTIOEH.

5. PasBaeyenus. [ToCKOJIbKY TOUKOU CONMPUKOCHOBEHUS Pa3HbIX LIEH-
HOCTE SIBJISIETCSI CITOCOOHOCTD BBI3BIBATh NPUSITHBIEC TTIEPEKUBAHUS, TO
MOCTEIEHHO BO3HUKAET JIUIHOCTD, UCKYIIIEHHAsI B 00J1aCTU LIECHHOCTEM
U 60Jiee STOLEHTPUUECKN UX BOCIIpUHUMAaIomast. s Takoii IMYHOCTH
pa3BiicyeHUs SIBIISTIOTCS €OIMHCTBEHHBLIM MEPUJIOM ILIEHHOCTU JIIOOBIX
COOBITUI U SIBJIEHUI.



Y10 onpepenger
Oyaywee?

CyuiecTBOBaHMEe OOLIMX 3aKOHOB Pa3BUTHUSI, IIPOSIBISIONINXCS B 3aKO-
Hax 3BOJIOLMU, UCTOPUYECKUX 3aKOHOMEPHOCTSAX, U JUHAMUKA LICH-
HOCTEI SIBJISIFOTCSI OCHOBOM BO3MOXHOCTHU JOCTOBEPHOTO IIPOrHO3UPO-
BaHUS OyOYIIEro, IMOCKOJIbKY U B OyIyIIeM 3T 3aKOHOMEPHOCTH OyIyT
OIIPENeNIsATh pa3BUTUE YEI0BEUYESCTBA.

Ml mnojgaracm, 4To 6yz[ymee B IICPBYIO O4YCPCAb ONPCACIaACTCA OCHOB-
HbIM TPE€HIAOM OBOJJIOLIUUN, COCTOAIINM B POCTEC MHTCIIJICKTA U YCKOPEC-
HWN pa3BUTUA. OL[HaKO Ha 3TOT TpCHO HaKJIaAbIBAalOTCA OTKJIOHCHMA,
CBA3aHHbIC C TOCIIOACTBYIOIIMMU LHEHHOCTAMM, KOTOPLIEC IPUBOIAT K
TOMY, YTO TEXHMYECCKM BO3MOXHBIEC OOCTHUKCHMUA 6o YCKOPAKOTCA,
B0 (o10) OTKJIaAbIBarOTCH.

Jlronu B 1000M ciydae moseTeau Obl Ha JIyHy, ucxons u3 oOllero
TpeHJ1a OKCIIaHCUU U TexHoaorudeckoro pazputus. Ho B XVIII Beke
OHU TEXHUYECKU HE CMOIJIM OBl 3TOI0 caejaTh, HE3aBUCHUMO OT
TOTO, KaKye LlIEHHOCTH peBaJInupOBav Obl B TOT MOMEHT.

B 1950-¢ ronpl nmoautuueckue pasHoriaacus He mo3Bojuiau CIIHA
3aIllyCTUTh TIEPBBIMM KOCMUYECKMIA CIIyTHUK, a aTeUCTUYecKast
uneonoruss B CCCP crmocobcTBOBAJIa 3TOMY.

B 1960-¢ ronbl muIoTUpyeMbIe TOJIEThl Ha JIYHY CTallu LIECHHOCTHIO
B AMepuKe 6iarogaps IMYHON MHULIMATUBE pe3uaeHTa KeHHenu.
PasBuTtne «JIyHHOI TMpOrpaMMbl» Pe3KO YCKOpPMWIOCh, U 20 Mo
1969 roga koMaHIa aMepUKAHCKUX aCTPOHABTOB BO IJaBe ¢ HuioMm
ApMCTpOHTOM BhIcaguiach Ha JIyHy.

B 1970-¢ nosietsl Ha JIyHy nepecTaiu ObITh HEHHOCTHIO, U peaan3a-
us «IyHHOU nmporpammbl» CIITA 3aTopMo3uiach, o4epeaHoOM 1mo-
Jet TaHupyetcs He paHee 2020 roga.

Ha sToM mipyiMepe MBI BUAUM TPU ACHCTBYIOIINE CUJIBI, KaXIast U3 KO-
TOPBIX Ha TIOPSIIOK cabee Mpenblayeid.

1. YckopeHue TeXHOJIOTHYECKOTO pa3BUTUSI, KOTOPBIA OIIPEeneseT XOmn
WCTOPHUH YeJIOBEYECTBA B HAIILy 3Py C TOYHOCTHIO A0 CTOJIETUI.

2. HeHHOCTI/I, KOTOPbIC OIIPCACIAIOT KN3Hb ofOulecTBa Ha AECITKU
netr. OHu MOTYT IPpHUBOANUTHb K YCKOPCHUIO MJIN TOPMOXKCHHNIO OCHOB-
HOU JTWHUU IIporpecca B rmpeacjgax HECKOJIbKMUX IECATUICTUIMA.

3. MI3aMeHeHUe IEHHOCTEe! 3a HECKOJIBLKO JIET B pe3yJIbTraTe JesITeIbHO-
CTU TaccuoHapueB, Takux Kak JlenuH, Kennegu, I'op6aues. B omnpe-

OxxoH Puupxepanbn
KeHHeawm (1917-1963) —
35-it npeanaeHT CLUA (1961-
1963), oByXneTHee NpaBreHne
KOTOpOro 03HaMeHOBaHO
Kapnbckum kpramcom, Havanom
BOWHbI BO BbeTHame, Hayanom
KocMmmyeckoit nporpammbl CLUA
«AnonnoHy.

Hun OngeH ApMCTpOHr
(poa. 1930) — amepukaHcKuit
aCTPOHaBT, NEPBbIN 3EMITSHUH,
CTYrMBLLIIA Ha JTyHy (21 nions
1969 roga) B pamkax nyHHoN
akcneanLm kopabns «Anor-
nox-11».

85



AJCJICHHBIX CUTyallUAX 3a HCCKOJIBKO JIET MOTYT UISMCHUTLCA N T'OCITOI -
CTBYIOIIMEC HEHHOCTMU.

Dra cxeMa NpUMEHNMaA K CeTOAHSIIHEMY OHIO, KOrIa COOBITUS IIPOUC-
XOIST B 00Jiee OBICTPOM TEeMIIE.

B npouuioM oouH 4eloBEK MOT YCKOPUTH pa3BUTUE OOIIECTBA HA ThI-
cgueseTus (HalpuMep, paHblle M300pecTu oroHb). Ha cerogHsHumi
IIeHb, €CJIU OTKPBITHE HE CAEIaHO OMHUM YEJIOBEKOM B 3TOM IOy, OHO
CKopee BCero OymeT caejlaHO B TeUEHHUE CIEAYIOILIEeTO roga ApYyruM ye-
JIOBEKOM.

Ecnn nonaratbCsl TONbKO Ha OCHOBHOW TpeHA, TO eCTb Ha
TEXHONOMMYECKMI NPOrpecc, TO MOXHO HAaBEPHSIKa yTBepXXaaThb,
yT0 Yepes 150 net Byaet co3gaH MU, pocturHyTo 6eccmepTme un
OyayT oCcyLLeCTBNATLCS AanbHUE kKocMudeckme nonetbl. OgHako
BCEro 3TOr0 MOXHO LOCTUYb 3HAUYMTENbHO ObICTpee — ele
Npw HaLewn Xn3Hun, ecnm obLLECTBO NPUMET COOTBETCTBYIOLLIYHO
CUCTEMY LIEHHOCTEN.

OTMeTUM ellle pa3, YTO OOIIEeCTBEHHBIC MHCTUTYTBI — 3TO CPEICTBa
peanms3anuy HeHHOCTe!, a peCypChl — IJIOA IIporpecca.

Cynpba HMBUWIM3AMY B OJMKAMIIME OECATUICTUS OYE€Hb 3aBUCUT OT
LIEHHOCTEe# M CIIOCOOO0B X U3MEHEHMS, a TAKXKE OT JMAEPOB, KOTOPhIE
BO3bBMYT Ha ce0sl OTBETCTBEHHOCTh 3a peajiM3alivio 3aaad Iporpecca.
OT Toro, KakumMu OynyT mioOajbHblEe LIEHHOCTH, 3aBUCHUT, OyAyT JIK
CO3JIaHBbI JieKapcTBa OT crapocTu dyepe3 20 jeT uiau yepe3 150. A atum
OIpENeISIIOTCS JMYHBIC IIAaHCHI Ha OeccMepTue KaXIOoTo 4YuTaTess
9TOi KHUTU. BBIOOp M106anbHBIX LIEHHOCTEM 3aBUCUT OT aKTUBHOCTH
naccruoHapueB, UX MPOABUTAIONINX.



naBa S

YcKopeHue
pa3BUTUS
N CUHTYNSIPHOCTDb



OrtocT KoHT
(1798-1857) — dhpaHLy3ckui
chunocod 1 cowponor,

PoAOHa4YanbHUK NO3UTNBU3MA,
OCHOBOIMOJIOXHKK coLuonorun
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Kak CaMOCTOSITENBHON HayKU.

YcKkopeHue
pPa3BUTUS

YCKODCHI/IC pa3BUTUA COCTOUT B YBCJIMYCHUUN 4YUCJia IIPUHIUIINAJIBHO
HOBBIX SIBJICHUM B CAMHUILY UCTOPHNYCCKOIO BpEMCHU.

B aHTMYHOCTM TeXHOJOTHMUYECKNE WHHOBAIIMU TTOSIBJISIIUCH CTOJIb PEJl-
KO, YTO 34 BpeMs KM3HU OJHOTO ITOKOJIEHUSI MUP TIOYTH He MEHSIJICS, U
Ka3aJ10Ch, UCTOPHUS XOIUT T10 Kpyry. K TomMy ke TeXHOIOTUYEeCKUEe XUT-
POCTU CUYUTAJIUCH YIEIOM pabOB 1 OBIIN HETOCTOMHBI BHUMAHUS CBO-
0OIHOrO YejaoBeKa.

C nosiBaeHuEM XpUCTHAHCTBA BO3HUKIIA UACA JIMHEWHOTO pPa3BUTHUA —
OT IrpexornaacHudg 10 CTpaH.IHOFO cyga, HO OHa HE OTHOCHMJIACh K 4Y€JI0-
B€CUYCCKUM NOCTHUKCHUAM.

HecmoTtps Ha kpax Pumckoit umnepuu, B CpenHue BeKa NpoaoIkKaaoch
MOCTeIIeHHOE HAaKOIUIEHME Pa3HbIX U300peTeHuii u HoBIllecTB. Ho u B
amnoxy Bo3poxaeHrs HU 0 KaKOM IIPorpecce pevb He IIa, IIOCKOIbKY B
KauyeCcTBe 30JI0TOTO BeKa pacCMaTPpUBaIOCh BO3BpallleHUE K IPOIILIOMY.

Tombko B cepenmue XVII Beka cTana pacnpocTpaHITLCSI Uaes O HEOCTa-
HOBUMOI1 cuiie Iporpecca. Bo MHOTOM 3TOMY cTOCOOCTBOBaI pabOTHI
®posncuca bakona, Hanmpumep Novum Organum (1620). B snoxy Ipo-
ceuieHus1 B XVIII Beke uaest mporpecca crajia BCEOOIUM JOCTOSIHU-
eM, a ellne yepes crojieTnd ee momxBaTnau Kapn Mapkce, Ortoct KoHT n
npyrue. [Iporpecc — 3TO XapaKTepuCTAKA Pa3BUTHUS YeJIOBeYeCcTBa KakK
LeJIOTO, KOTOPOE BKITIOUAET B ce0S BCIO CYMMY TEXHOJOTUI 1 METONOB
nx npuMeHeHus1. CBOMCTBOM Tporpecca SIBIIIOTCI pocT 3P PeKTUB-
HOCTH, PallMOHAIBHOCTH, IEHHOCTU XW3HU, a TaKXXe pa3BUTHE COLU-
aTbHBIX MHCTUTYTOB. B mepByro odepenb mporpecc NposiBiIsIeTcd depe3
pa3BUTHE TEXHOJIOTUIA.

A. B. KopoTtaes onpegensieT nporpecc Kak ABmKeHue OT Mnno-
X0ro K xopoiemy. o KopoTaeBy, B MOHATUM «nporpecca» CBs-
3aHbl BOEQMHO POCT KONMUYECTBEHHbIX XapakTepPUCTUK N aTU4e-
CKasi OLeHKa 3Ha4YMMOCTU NPOUCXOAALLNX UBMEHEHUN.

ITocne toro kak B XVIII Beke Oblia BBeIeHA KOHLEMNLIUS «IIPOrpeccar,

MOCJIENOBATEbHO PA3BUJIMCh YETHIPE UIEU O TOM, C KaKOW CKOPOCTHIO

nporpecc OyIeT MPOUCXOIUTH B OyayIEeM.

1. JImHEetHEII IIpOorpecc 10 OIpeIeICcHHOIO YPOBHSI, IIOCJIE YeT0 HACTY-
naeT paBHOBECHE.

2. beckoHeUHBIT TMHEWHBIN TTpOTpecc.

3. DKCIoOHEeHIIMAaIbHO YCKOPSIOIIMICS TIporpecc.

4. TunepOoanyeckuii mporpecc — He MPOCTO YCKOPEeHHE TEeMIIOB, HO U
JTOCTHXKEeHME OECKOHEYHOCTH 32 KOHEUHOE BpeMsl B OJmkaiiiieM oyny-
LIEM.



I1o muenuto [xona CmapTa, mepBbIM, KTO 0OpaTHjI BHUMaHKE Ha I10-
CTOSTHHOE YCKOpPEHHE IIporpecca U OCO3HaN, YTO OHO BeleT K HEKOMY
dazoBoMYy Iepexoay, Obl1I aMepUKaHCKU UcTOpuk I'eHpu Agamc.

B acce «3akoH yckopeHus» (1904) u cratbe «3akoH (pa30BOTO Te-
pexona MpUMEHUTENILHO K uctopumn» (1909) AnaMc mpenItoioxXul,
yTo B nepuod Mexay 1921 u 2025 ronamu nipou3oiiaeT (pa3oBbiii me-
pexo/l B OTHOIIIEHUSX MEXTY YeJIOBEYEeCTBOM U TexHomorussMu. MH-
TEPECHO, YTO BEPXHsis IPaHUIIa 3TOTO Meproaa COBITaAaeT C OLEH-
KamMu BuHIXa 0 BpeMeHU HACTYIIJICHUU CUHTYJISIPHOCTM.

B cBoux pacuerax AnamMc OCHOBBLIBAJICS Ha MPEANOJOXKEHUU, YTO
MCTOPUS MOAYMHSIETCS 3aKOHY KBaIpaToOB — KaXXIbI CICTYIOLINA
Hepuoa UCTOPUM IO CBOCH IJIMHE paBeH KBaApaTHOMY KOPHIO U3
MPOIO/LKUTEIILHOCTU IIPEAbIAYIIETO IIepHoaa.

CornacHo Amamcy, 3a «PenurnosabsiMm iepronomM» B 90 000 et cie-
nyet «Mexannueckuii mepuoa» B 300 jet, 3aTeM «DJIeKTPUIYSCKUN
nepuod» B 17 neT u «3dupHbIii nepuoa» B 4 roga. A 3aTeM mocJe-
nyeT pa3oBblil TIEpeXo, B X0Ae KOTOPOTO YeJI0BEYECTBO JOCTUTHET
TpaHMIl BO3MOXKXHOTO.

MHorue y4eHBIe paccCMaTPHBAJIM MCTOPHIO KaK YCKOPSIIOIIHICS MpPO-
necc. MeHsIINCh TOIBKO MapaMeTphbl, KOTOPhIE MCIOJb30BAIIMCh B Ka-
YeCcTBE MepHjia YCKOPEHMS: YMCICHHOCTb HAaceJeHUS, KOJIMYEeCTBO MH-
dopMalM, HAKOIJICHHON HMBWJIM3allMell, 94acToTa 3BOJIOIMOHHBIX
IIEPEXOHOB.

OpHako Bce nccnegoBartenmu npuxoannun npuMepHoO K ogHoMy
M TOMY Xe BbIBOAY: XOO4 UCTOPUN YCKOPAETCA MO rvlnep6on|/|-
YECKOMY 3aKOHY.

B kayectBe mnpumepa 5TOM TOYKM 3PEHUS PACCMOTPUM MHEHUE
A. JI. [TanoBa. B crarbe «Kpusuc miaHeTapHoro mukijia YHUBeEpCalb-
HOI UCTOPUU» OH IMMPUBOIUT CACAYIOUIYIO TAOIUIY COOBITUIA.

Homep Homep
peBONOLUM peBOJItO-
B UCTOPUM LUK Moo PeBontouus
uMBUNU3a- B UCTOPUMN
umm 6uocdepsbl
— 0 -3,8:10° BO3HWKHOBEHWE XU3HW (MPOKAPUOTHI)
— 1 -1,5-10° KncnopogHas katactpoda, aykapuoTbl
— 2 —570-10°  Maneo3oi (keMGPUIACKUIA B3PbIB, MO3BOHOY-
Hble)
— 3 —235-108  Me3o3oi1 (aMHo3aBpbl)
— 4 —66-108 KarnHoson (Mnekonutatowme)
— 5 —24-10°% HeoreH (4enoBekoobpasHblie 06e3bsiHbI,
coBpeMeHHas cayHa)
0 6 —4,4-108 YeTBepTUYHbLIN Nepuos (NepBble rOMUHKADbI)
-1,6-108 Onpysan. O4eHb rpybbie opyaus. MNaneonu-
TU4eckas peBonounst
2 8 -0,6-108 Wennb. OroHb. Pybuna, TonopoBuaHbie

opyauna

IOxoH CmapTt

(pog. 1960) — amepukaHckui
cyTyporor, ocHoBaTeNb

¥ Npe3naeHT hoHaa
Acceleration Studies.

FeHpu Bpykc Agamc
(1838-1918) — amepukaHcKuit
nucarenb, UCTOPHK, aBTOp
«[cbMa K amepykaHCKM
YYNUTENSM UCTOPUNY,

B KOTOPOM Npeanaran
TEOPUIO UCTOPUM, OCHOBAHHYHO
Ha BTOPOM 3aKOHe
TEPMOAMHAMYKIA W MPUHLMNE
SHTPOMUN.
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Oxonuarnue maoba.

Homep Homep
peBonoLMN pPeBOSIHO-
B UCTOPUU  LUMU lNog PeBonrouus
uUuMBUIIN3A- B UCTOpUMU
unmn 6uocdepbi
3 9 —-0,22-10°  Awenb. CummeTpuyHble pybuna, Tonopo-
BUAHbIE OPYAUs C NPSIMbIM NE3BUEM
4 11 —-29000 BepxHenaneonutuyeckas peBonioLms.
OXoTHMYbst aBTOMaTMKa. BeiMnpaHue He-
aHgepTanbueB, Homo sapiens — nuaep
3BONOLNN
5 12 -9000 Heonuntnueckas pesontouus. 3emnegenue,
CKOTOBOACTBO
6 13 -3000 [opoackas pesontoumns, MMCbMEHHOCTb,
Ha4yano ApeBHEro Mmpa
7 14 -500 KenesHbii Bek, OceBasi peBonioumsi
(Cokpart, bynna, Kondyuwnin)
8 15 600 Hauano CpegHeBeKOBbSI, MMPOBLIE penu-
rmm
9 16 1500 MpombiwneHHasa pesonoums
10 17 1840 MexaHu3anpoBaHHOe NPOU3BOACTBO (Nap)
11 18 1950 MHdopmaLmoHHas peBoniouns, KoHeL|
MUPOBbLIX BOWH, XONO4HAsA BOWHA
12 19 1991 Kpax coumannuctnyeckom CUCTEMbI, KOHEL,
XONOAHOW BOVHbLI, MUPOBasi KOMMNbIOTEPHas
ceTb

Ha ocHoBanuu aToit Tabauubl [TaHOB cocTaBui rpauK peBOJIIOLIMOH -
HBIX IIEPEXOJ0B B Pa3BUTUM XU3HU U OOIIIECTBA.

0»1 E| T T T T
1 WNHpopmaumorHan pesoniouns e
E 0,014 MNap, anexrpmecrso+ 3
[ 1 i
S ] MpombiLnenHas pesoniouuss
3 1E-3 4 Cpeaune Beuair |
g E OceBas pesonioLus B
a 1 Fopopckas pesontouvs &
=y Heonur 4
B 1E-4 4 E
§ Bepxnuit naneonur .-
§ ] Mycree -
< 1E-54 =7 .
-120000 -80000  -40000 0

BpeMs 10 CUHTYNsSpHOCTY, NeT

WTak, nobble paccyxaeHmnsi 06 yCKOpeHU pasBrUTUst HEM3BEXHO
NPUBOAAT K MOEE O CUHTYNAPHOCTN — HEKOM TOYKE.



CVHryngapHocTb

T'oBOpPS O CUHTYJISIPHOCTH, MBI TTOApPa3yMeBaeM TEXHOJIOTUYECKYIO CUH-
TYJISIPHOCTh — TMIIOTETUYECKYIO TOUKY BO BpeMeHU B OauxkalinieMm Oy-
JIylleM, B KOTOPO YCKOpeHHe IIporpecca MPUBOAUT K KaueCTBEHHOMY
nepexony. BriepBbie TEpPMUH «CUHIYJISIPHOCTb» B KOHTEKCTE TEXHOJOIMYE-
ckoro nporpecca 6611 mpumeHeH C. Ynamowm B 1958 romy.

DTo Hanboee odlee onpeaeacHUe CKPhIBAET BHYTPU CeOsl HECKOJBKO
pa3HbIX TPAKTOBOK, KOTOPBIE MbI OOCYIUM HUXKE.

IMIpakTUUeckn BCe MPOrHO3bl O HACTYIJICHUU CUHTYJSIPHOCTU OpHMEH-
TUPYIOTCS IPUMEPHO Ha OIHY U Ty Xe nary. PasHble Mooy, IpuMeHsIst
pa3Hble METOOMKM 3SKCTPAINOJSLMU MO Pa3HbIM JaHHBIM, IOJydaiu
OIIHY M TY K€ AaTy B OyayIeM JJId 3TOrO KJIIOUeBOTO COOBITHS B YEIOBE-
YyecKoi ncropuu, a uMeHHo — B paitoHe 2030 rozna.

HpOI‘H03LI O HACTYIIJICHUU CUHTYJAPHOCTH

Korga 6b1n Mpeacka-
ABTOp caenaH 3aHHaA gaTta
Ha yem ocHoBaH nporHos
nporHosa NMPOrHo3, CUHrynsp-
rog HOCTHU

leHpun 1909 BeckoHeyHoe yCcKopeHune LMKIToB Mexay 1921 u
Apamc ¢a3oBbIX NEPEX040B UCTOPUM 2025 rogamu
XenHy 1960 O6paLleHune yncneHHocTn Hacene- 13 HosIGps
¢oH depcTep Hus 3eMnun B 6€CKOHEYHOCTb 2026 roga
BepHop 1993 Co3sgaHne cBepX4enoBeyeckoro 2005-2030
Bunax NN, Ha ocHoBe 3akoHa Mypa n rogbl

camoycuneHns N
PanmoHp, 1998 Ha 3akoHe Mypa 2045 rog
Kypusenn
[eHHnc 1972 Cnag 4McrneHHOCTM HaceneHus CepeguHa
Mepoy3s B HECKOINbLKO pa3 B pesynsrare XXI Beka

pecypcHoro kpusuca
KonuH 2003 OcHOBaHUA U3MNOXEHbl B KHUIE 2030 rog
MewcoH «Mwnk B 2030 roay: oTcyeT Ao rno-

H6anbHoN kaTacTpodbl»
Po6uH Hauano HoBbI Cka4yoK 9KOHOMUYECKOMN XXl Bek
XaHceH XXl B. npoayktusHocTtn B 60—-250 pas
Cepren 2009 KorHuTuBHbIN Nepexoa 2050 rog,
MepecneruH
Ben 2006-2007 CosgaHne camMoCoBEpPLUEHCTBY- 2016 rog
[épuenb oerocs yHusepcansHoro N,

«eClnn Mbl O4eHb-04eHb NnocTapa-
emMcar»

HHTepec K uaee 0 TEXHOJOTUYECKOU CUHTYJISIPHOCTU BO3HUK B 1993 rony
nocjie nyoaukauuu gokiaaga BepHopa Bunmxka <«IIpubnuxkaroiiasics
TEXHOJIOTMYECKas CUHTYISIPHOCTD: KaK BBIKUTH B ITOCT-YETOBEYECKYIO

3py».

CrtaHucnas MapTtuH
Ynam

(1909-1984) — nonbckuit
(PM3NK 1 MaTeEMATHK,
pa6orasLumii B CLUA.

BeH Mépuenb

(poa. 1966) — amepukaHcKui
cneywanuct B obnactu MU,
BVPEKTOP W BEAYLLNA YYeHbIA
komnaHum Novamente,
OCYLLIECTBNSAOLLEN
SKCTIEPVUMEHT MO CO3AaHMI0
ceepxyenoseyeckoro M.



Bunmx BhICKa3all CBOIO MOS0 O TOM, YTO C TOTO MOMEHTA, KaK 4Je-
JIOBEK CO3HACT MalllMHYy, 00Jee YMHYIO, YeM OH caM, MCTOPHS CTa-
HEeT HeIlpeacKa3yeMoil, IIOCKOJIbKY HEBO3MOXHO IIpeAcKa3aTh Mo-
BeACHNE MHTEICKTYaIbHO MpPEeBOCXOmsIIeii cucreMbl. [Ipu aTom
HeBaxkHo, OyaeT i MU co3maH ¢ ITOMOIIBI0O KOMIBIOTEPOB WJIN
IIyTeM MaHUITYJISIIIUM 4YeJIOBeUYeCKMMU TeHaMHU, co3laBasi Helpo-
UHTepdEenchbl 1 0O0bEeAMHSIS JIIOICH.

Tpu OCHOBHbIE LWKOJbI B AUCKYCCUM O CUHTYNIAPHOCTU
(knaccudpukauma KOaKoBCKM)
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HasBa-
CTOpOH-
Hue OcHOoBHOe 3asiBNeHue MmaBHOe cneacTBue HUKW
LWKOTbI
Yckope- Haww npeactaenenuns ob TexHonorn4yeckue name- PanmoHg
HUe ns- NU3MEHEHUSAX NMUHENHbI; Mbl HeHus criegytoT nnaeHbiM — Kypugenn,
MEHEeHUIn  OXumaaem, 4To B Byayliem KpWUBbIM, B OCHOBHOM OnBuUH
nponsonaet NpUMepHoO 3KCMOHEeHUMnanbHbIM. B Toddnep,
CTOINBKO Xe U3MEHEHU, Cuny 3TOro Mbl MOXEM IxoH
CKONbKO UMENO MeCTO B npeackasatb ¢ goctatod-  Cmapt
MPOLUSIOM B TEYEHME Hawen  HO BOmbLION TOYHOCTLIO,
XU3HWU. Ho TexHomnornye- KOra HOBbIE TEXHOMNOMNK
CKME U3MEHEHMS yCunu- NosIBATCS M KOraa OHu
BaloT camu cebsi 1 3a cuet nepecekyT onpeneneH-
3TOro YCKOpSTCS. VI3MeHe-  Hble MOPOroBbie YPOBHM,
HUSA cenvac GbicTpee, Yem Takme Kak cosgaHue A
500 net Ha3ag, KoTopkle,
B CBOIO oyepenb, bbicTpee
Tex, yTo 6b1nmn 5000 net
Hasag. Hawe HepaBHee
NpoLUoe He ABNSEeTCA Ha-
OEXHbIM UCTOYHNKOM 3Ha-
HWUA O TOM, YTO Mbl AOMXKHbI
oxuaaTtb B byayuiem
[opM30OHT B TeyeHMe nocrnegHux He- YTtobbl 3HATb, 4YTO ByaeT BepHop
cobbITuin CKONbKUX COT ThiCAY NneT JenaTb CBEpXYenoBe- Bunax

nogmn 6sNM yMHERLWnMn
cyllecTBaMu Ha NnaHeTe.
Becb Halw coumnanbHbIn 1
TEXHOIMOrM4Yecknmn nporpecce
Obln co3aaH Yenosede-
CKMMU Mo3ramun. KopoTko
roBopsi, TexHornorun éyayT
YCKOPATBCA 00 TOW TOYKM,
Korga CTaHeT BO3MOXHbIM
yny4lleHne YernoBe4yecKkoro
UHTennekta (UHTepdenc
moa3r-komnbtotep, ). 310
cospacT bynyulee, ropas3go
bornee cTpaHHOE, YeMm TO,
4YTO onucbiBaeTcs B 6ornb-
LUMHCTBE NPOU3BEAEHNN
Hay4HOW (paHTaCTUKUN: OHO
OyOeT Ka4ecTBEHHO OpYruMm,
a He MpPOoCTO 3amnosIHeHO
CUSIIOLLMMUY YAMBUTENbHBIMA
ragxetamu

YECKUIN UHTENNEKT, Bbl
OOJDKHbI ObITE NO Kpaw-
HeW Mepe HaCTOMbKO Xe
YMHbIM. YTOBbI 3HaTb,
kak nonaet Aun bnio
npu urpe B LWWaxmarhbl, Bbl
OOJDKHbI UrpaTb Ha ero
ypoBHe. Takum obpasom,
Oyayuwiee nocne cosga-
HUS CBEPXYENOBEYECKO-
ro UHTEenNneKkTa craHeT
abcontoTHO Henpeacka-
3yembIM




Oxonuanue maoa.

HasBa-
CTOpOH-
Hue OcHOBHoOe 3asiBneHune maBHOe cneacTBUue HUKY
LWKONbI
B3pbiB MH-  MHTennekT Bceraa Obin OTOT UMKN NONOXUTENb- MpBuHr
TennekTa S4pOM TexHonorun. Ecnu How obGpaTHom cBsidn Hay-  Tyg,
TEXHOMOrMsA CMOXET 3Ha4YN-  HET Pe3Ko ycunmeaTtbCs, Onuesep
TENbHO YNyYLWNTb YenoBe- nogo6bHo uenHom saep- tOakoBCKM

YECKUI MHTENMEKT — CO3-
AaTb yMbl, 6onee ymHble,
YeM caMble UHTEMMeKTyarb-
Hble NoAn, To Toraa KomnbLo
3aMKHETCH 1 BO3HUKHET
nonoxurensHasa obpartHas
cBsA3b. YUTO Nogm ¢ nHTep-
¢dencom Mo3r-komnbloTep
OyoyT AenaTb CO CBOMM
YCWUMEHHbIM MHTENNeKToM?
Becbma BEpPOSATHO, YTO OHM
6yayT cosgasath creay-
toLLiee NOKONeHne NHTep-
dencoB MO3r-kOMnbIOTEP.
YcuneHve uHTennekta —
3TO Kraccuyeckas Touka
nepenoma. Yem ymHee Bbl
CTaHoBUTECH, TEM GonbLue
WHTENNeKTa Bbl MOXETE
MCnonb3oBaTb, YTO6bI CTaTb
elle ymHee

HOW peakuun, korga go-
cTuraeTcs Kputnyeckas
macca. Kaxxgoe ycuneHue
WHTEnNneKkTa NnpuBoanT

Kk >1,000 ycuneHun un-
Tennekta B cnegyoLwem
LMKIIe TAKOro e mac-
wraba, xoTa u HeobA3a-
TenbHO B BUAE rmaakon
3KCMOHEeHUnanesHom
KpuBon. TexHonormnye-
CKUI NpOrpecc HaynHaeT
NPOUCXOAUTb C XapakTep-
HOM CKOPOCTbLIO paboThl
TpaH3UCTOpoB (Unu
CynepTpaH3ncTopoB),

a He YenoBeYecKnx
HenpoHoB. PocT pesko
yckopsieTcsi U ObIcTpo
cos3aaeT CynepuHTenneKkT
(Ha MHOro nopsifkoB
npeBoCcxXoasaLLUn Yeno-
BeKa) — [0 TOro, Kak OH
pocTturaet uanyecknx
npegenos pocTa

3. KOgKoBCKM MmoaBesl UTOT IUCKYCCUM O CUHTYISIpHOCTU: «Eciu BbI
BKCTPaNoJUpyeTe HBIHEIIHIO BepcHIo 3aKoHa Mypa Ha BpeMs I1oCe
BO3HUKHOBEHUS NpeBocxoasIIero yenoseka MM, 4ToObl caenats npes-
ckazaHus o 2099 roge, To Toraa Bbl OyaeTe MPOTUBOPEUYUTH CTPOTUM
BEepCHUSAM ,,TOPU30HTA COOBITUI“ (KOTOPBINA TOBOPUT O TOM, UTO BbI HE
MOXeTe HelaTh NpeAcKa3aHWil, TOCKOJBKY BBl OyleTe MBITaThCS IIepe-
XUTPUTh MPEBOCXOASIINN YeIOBeKa yM) U CUJIBHOM BEPCUU ,,B3PHIBA
MHTeJUIeKTa® (MMOCKOJBKY IPOrpecc CTaHeT MPOUCXOIUTh OBICTpee,
KOIJa YMHI, IIPEBOCXOASIINE YeJIOBEUCCKUEe, 1 HAHOTEXHOJIOTUU TIepe-
HECYT MPOrpecc Ha CKOPOCTh pabOThl TPAH3UCTOPOB, a HE HEMPOHOB).

Sl HaxoXy OYeHb TPEBOXAIIUM TO, UTO 3TU TPU IIKOJIbI MBICJIH CMeIlla-
JINCh B OOHY Ky4y IIOA MapKOil ,,CUHTYJISIPHOCTU . SIcHOEe MEBINUICHNE
TpeOyeT pa3Iuduii.

Ecnu BaM MHTEpEeCHO, YTO M3 IEPEUYMCICHHOIO OBIJIO MCXOMHBIM 3Ha-
YyeHUEeM TepMHUHA ,,CUHTYJISIPHOCTh, TO 3TO OBLI ,,TOPU30HT COOBLITUIL
BepHopa Bunmka, KOTOPBINM 1 BBEJ 3TOT TEPMHUH».

MHorue 0Oy CBS3BLIBAIOT C CHUHTYJIAPHOCTBIO CaMbI€C ITO3UMTHUBHDbIC
OXKMIaHUNA.
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TeOpeTVI‘-IeCKI/I CUHTYNAPHOCTb O3Ha4YaeT BO3MOXKHOCTb bec-
CMepPTUA, HeorpaHnM4eHHoro pacwmpeHmna Co3HaHn4a n norne-
Tbl Ha apyrune nnaHeTbl.

COOTBETCTBEHHO, BO3HUKJIO CJIEAYIOIIee YIPOIIEHHOE MpeacTaBIeHue
O CUHTYJISIPHOCTHM: 1IOCTaTOYHO HOXIAThCS €€, a IOTOM MCKYCCTBEHHBIMN
WHTEJJICKT PelIUT BCe HAIlM MPOOJIEeMbl, BOSHUKHYT 3KOHOMUKA M30-
ownus u pait Ha 3emiie. HeynuBuUTEIbHO, YTO TaKue IIPEACTaBICHUS BbI-
3BaJIi OTBETHYIO PeaKIIMIO: BHICKA3bIBaJMCh MPEAIOIO0XEHHUS, UTO UAEU
O CUHTYJISIDPHOCTH — 3TO CBOEI0 pojia PeJIMTUs ISl (hpaHAaTOB TEXHUKU.

Tem He MeHee MBI TTojlaraeM, 9To (pa30BhIN ITepexo] Hen30exKeH, U OH
npousoiget B XXI Beke.



3akoH Mypa

M CcTOYHNKOM ONTUMUCTUYHBIX IPOTHO30B O BO3MOXKXHOCTH CO3IaHUS
WU u o rpsayimeM paguKaJdbHOM YIYYIIEHUN MHOTHX TEXHOJIOTHIA SIB-
nsieTcs 3akoH Mypa. OH 0b11 chOpMYIMPOBAH OCHOBATEIEM KOMIIAaHUHT
Intel TopnonoM Mypom B 1965 roay u riracuii, 4To YUCJIO TPAH3UCTOPOB
Ha 4uIie OyIeT yaBanBaThCSI KaXIbIi TOI.

C TeyeHMEM BpEMEHM CYTh IpeENCcKa3aHUsI HEOOTHOKPATHO MEHsIach:
peub IJIa 0 YKMCJIe TPAaH3UCTOPOB HA KPUCTaJlle, O IVIOTHOCTU TPaH3M-
CTOpPOB, O TAKTOBOM 4acTOTE, O CYMMapHOU NMPOU3BOAUTEILHOCTA MU-
Kpomnpolieccopa. Kpome Toro, nepuos ynBoeHHUsI BapbUPOBaJICS MEXIY
OIHUM U IByMSI TOAAMMU.

B pesynbraTte 6bin BbiBegeH Heknii 06061 eHHbI 3akoH Mypa —
nporpecc B obnactu KOMMbIOTEPOB XapakTepu3yeTcsi 9KCMo-
HeHUuanbHbIM POCTOM C NEPUOAOM YABOEHUS Okono 1-2 ner.
AHanoru aToro 3akoHa AeNCTBYIOT B BMOTEXHONOIMAX.

I'maBHBIM IIPpOABJICHHUEM 3aKOHa Mypa ABJIACTCA ITOCTOAHHOEC CHMXKC-
HUE CTOUMOCTHU BBIYUCIICHUN.

MMeHnHO B 3TOM cMbicie 3akoH Mypa ucnonbs3yet P. Kypuseiin,
Korma roBopurt, 4To K 2029 romy 3a 1000 momrapoB MOXHO OymeT
KYIIUTHb KOMIIBIOTEP, CPAaBHUMBIH 110 IIPOU3BOIUTEIILHOCTH C YE€JI0-
BE€UYECKUM M03roM. IMeHHO K 3TOMY BPEMEHU KOMITBIOTEP CMOXKET
npoiitu TecT ThlopuHTa, MOKa3bIBas HAIWYME ¥ HETO pa3yMa B 4e-
JIOBEYECKOM ITIOHUMAaHUM CIOBA. DTO OyIET JOCTUTHYTO IIyTeM KOM-
OBIOTEPHOM CUMYJISIIIUY Mo3ra yejioBeka. B 2045 romy, 1o MHEHHUIO
Kypupeiiina, Bcsa 3emist HaYHET IpeBpalIaThbCs B OOWMH TMTaHTCKUIA
KOMIBIOTEP, U MOCTEIIEHHO 3TOT IIPOIIECC MOXKET PACIIPOCTPAHUTD-
csl Ha Bcio Beenennyiro.

XOopouIrM MEPUJIOM CHJIbI 3aKoHa Mypa SIBJsieTcs Iporpecc B 00JacTu
CYIIEpKOMIIBIOTEPOB, Ha KOTOPHIN BIUSIET MHOTO COCTABJISTIONINX; CTO-
WMOCTb BBIYMCIIEHUI, KOJTUYECTBO CPEACTB, NOCTYIHBIX IS TTOKYITKH,
3(pHeKTUBHOCTh OOMEHa TaHHBIMU MEXAy TpolieccopamMu. B 3Toit 06-
JIJaCTU MBI HaOII04aeM Tepuo yABOeHUs mopsaka 12—18 Mecsies.

dyTryposoruyeckuii cratryc 3akoHa Mypa IOCTOSSHHO MEHSIETCS OT
MpeIIoOKeHUS K IUIaHYy.

B 1965 roay ato ObL10 mpenckazanue Ha 10 jer BIiepen, oCHOBaAaHHOE
KaK Ha SKCTPAaTIoJIdINA 3a TIPeabIayIne 5 JIET, TaK ¥ Ha MOAEIN, KOTO-
pas mpeacKa3bIiBaia HanboJiee BHITOTHBIE (POPMEBI OTITUMM3AIINK YHCia
TPpaH3UCTOPOB Ha umIe. A yepe3 10 JIeT OH cTaj OMHOBPEMEHHO U dM-
NUPUYECKUM 0000IIIeHUEeM TIPOIIIOro OMbITa, 1 IJIAHOM Ha Oyayliee.

3akoH Mypa npogomnxkaeTt fencTeoBath yxke 45 net, coxpaHsis
CBOW OCHOBHbIE NapameTpsbl.

FopaoH dpn Myp
(pog. 1929) — ocHoBaTenb
kopnopaum Intel, 8 2005 rogy
BOLLEN B 41cho 25 camblx
BNUATENbHBIX MUNMMAPLEPOB
mupa no sepcuu Financial
Times.
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1 Tepadononc =
1 TpUNNMOH onepavyi B

cekynay = 1000 munnuapaos
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onepaLuil B CekyHay.

Omnxako B 1980-e roner P. Kypuseiin u emie psio yTypoJIOTOB IIPEIIIO-
JIOXXWJIU, 4TO 3aKOH Mypa 6yaeT neiicTBOBaTh HEOIPAaHUYEHHO TOJITO —
0 KpaliHeil Mepe 10 TeX Iop, IOKa 3TO MO3BOJISIOT (hU3UIECKUE IIPee-
JIbIl MUHUATIOPU3ALIUMN.

Jaxe ecnu 3akoH Mypa nepectaHeT padoTaTbh, MOLUIHOCTb CyIIepKOM-
MBIOTEPOB MOXKET IMPOAOJIKATH SKCITOHEHIIUAJBHBINA POCT. DTO BO3MOX-
HO I10 TpeM NpUYNHAaM:

1) 3a cyeT yBeIMUYEHUSI TOl HOIU OT OOIIEro 4mcia IIPOM3BEACHHBIX
MpPOILECCOPOB, KOTOpast OyIeT MCIOIb30BaThCS B CAMOM MOIIHOM
KOMIBIOTEPE;

2) 3a cueT pocTa unciaa ¢padbpuK, MTPOU3BOASIINX IIPOIECCOPHI, BIJIOTh
IO Tpefena, KOTOPbIil TI03BOJISIET MUPOBast SKOHOMMUKA;

3) 3a cyeT HaAKOIUICHUsI YMCJIa TPOIECCOPOB, CO3MAaHHBIX B MPOILIbIE
TOJIBI.

I1o npenBapuTelbHBIM OLIEHKAM, MUPOBasi 3KOHOMMKA MOIJIa Obl
npousBoauTh 10 MJIpO IIPOLIECCOPOB B I'Od, YTO Ha OAUH-IBA IMO-
psiaKa 0OJIbIlIe COBpEMEHHBIX IT0Ka3aTelIei.

3a 10 ymer Hakonmiaock Obl 10! mponeccopoB. MOIIHOCTE CaMBIX
MOIIHBIX COBPEMEHHBIX MPOIIECCOPOB COCTaBIsIET 0KOJO 1 Tepad-
Jornca (Bugeokaptbl Tuna Fermi). TakuM o0pa3oM, 3a 1eCITOK-IPY-
roi JIET MOXHO OBIJIO OBl CO34aTh KOMITHIOTEP ITPOU3BOAUTEIHLHO-
cthio 10% ¢utornic, maxe eciu aeiicTBUe 3aKoHa Mypa OCTaHOBUTCS
yKe CEeroaHsI.

AHATOT 3AKOHA MYPA B [PYITUX OBNTACTAX

PocT 00beMOB KECTKHX JUCKOB

OH TOXe TOMUMHSIETCS 3aKOHY YABOEHUS C TEePUOAOM IIPUMEPHO
B 2 roma. UHTEpecHO, YTO HECMOTPS Ha pas3Iudue TeXHOJIOTUIN TTPON3-
BOJICTBA MUKPOCXEM U XECTKUX TUCKOB, IEpUOI YIBOSHUS TIPOU3BOAM -
TEABHOCTHU, a TAKXKE pa3Mep MUHUMAIBbHBIX 3J1eMEHTOB (KaHaJoB TpaH-
3NUCTOPOB Y MATHUTHBIX JOMEHOB COOTBETCTBEHHO) Y HUX COBITQIaIOT
B KaXXIbIA MOMEHT.

3akoH Mypa — 3TO B NMepByl0 O4epedb 3aKOH MUHMaTIOpU3a-
LMK, KOTOPbIA OTpakaeT CNoCOGHOCTb MaHUMyNMpoBaTh BCe
MEHbLUMMW NpeaMeTami B NPOMBbILLIEHHbIX MacluTabax.

Pa3BuTHe HAHOTEXHOJIOTHUI

MOXHO TIpSIMO 3KCTPaIoJUpoBaTh 3aKOH Mypa BILUIOTb 10 OBJIadeHMUS
HaHoTexHoJiorussMu. B 2010 rogy ycrenrHo mMpUMeHsSJIaCh TEXHOJIOTUS
Cco3IaHus MUKpocxeM B 32 HaHoMeTpa (HM), B TO BpeMs KakK cpegHee
MEXaTOMHOE PAaCCTOSIHUE B KPUCTAJIMYECKOM pelleTKe KPEeMHUS CO-
craBasgeT 0,54 HM.

OpHako 3akoH Mypa OTHOCHUTCSI K IJIOLIAAM 3JIEMEHTOB, a He K MX
JTUHENHBIM pa3MepaM. [lepmon yMeHBIIEHUS JTWHEWHBIX pPa3MepPOB
B 2 pa3a paBeH IIpUMepHO 4 ToaM, 4YTO BUITHO U3 CIEAYIOIIET0 PUCYHKA.



1971 w4004

1972 N 3008

1974 I 3080

1978 I 3036

1982 I 086

1985 I 386™ Processor

1989 I 486™ DX Processor

1993 I Pentium® Processor

1997 I Pentium® 1T Processor

1999 I Pentium® 111 Processor

2000 e Pentiovm® 4 Processor

1000 10.000 100.000 1.000.000 10.000.000 100.000.000

Yuco TpaH3UCTOPOB B MUKPOCXEME

K 2030—2040 rogam 3akoH Mypa mpuBeIeT K TOMY, UTO JIMHEWNHBIE pa3-
MepbI TPAH3UCTOPOB MIPUOIM3SITCS K pa3MepaM OZHOIo aToma.

DHepronorpedieHre

MupoBoe >HeprooTpedicHNe yaBamBaeTcs Kaxmble 35 ner. B Ha-
CTOSIIIMM MOMEHT OHO COCTaBJjIsieT 15 TepaBaTT (3TO paBHO MOIITHOCTH
15 000 TMMUYHBIX ATOMHBIX JIEKTPOCTAHIIN).

PacmmdpoBka reHoma

CronMOCTh paciimGpoBKU F'eHOMA YeJIoBeKa KaXXIblil TOJ CHUXKAETCS
B 2 pa3a u gaxe 4yTh ObicTpee. B koHIe 1990-x romoB npoekT «[eHOM
YeJoBeKa» CTOWJI OKOJIO 3 MIIpI mourapoB, a K 2012 cTtomMoOCTh pac-
G pPOBKHU TeHOMA YeJIOBEKa COCTABIISIET HECKOIbKO AECSITKOB ThICSY
JIOJIJIapOB.

CTOMMOCTbD MOJIHOM paciinGpoBKU
reHOMa OIHOTO YeJIoBeKa, TOJI.

1000 000
<—— JJocturnyr—>{<— IIpornosupyeMpif —
100 000
N
10 000
1000

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Tonwr
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MpuHUMNUanNbLHO HOBblE TEXHOMOrMKM 06naaaloT Aaxe GonbLuen
CKOPOCTbLIO pocTa, YeM npeackasbiBaeT 3akoH Mypa.

DKOHOMHKA

Po6GuH XaHceH cuuTaeT, YTO B HACTOSI1Iee BpeMs Tepruo YABOSHUSI MUPOBOU
SKOHOMUKH COCTaBJISIET IIpuMepHO 15 met. OgHaKo BCKOpE, IO €r0 MHEHUIO,
NPOU30IMIET OYepeaHON Mepexon, U «CAeAyllias CUHIYISIPHOCTb» CO31acT
9KOHOMUKY, KOTOpas OydAeT yaBauBaThCs C IIEPUOMOM OT HEAEIU IO MECs-
na. B 2008 rogy B ctatbe «DKOHOMUKA CUHTYISIPHOCTU» XaHCEH OMucal ee
OCHOBHBIE YEPTHI: OHA OyaeT pacrpocTpaHAaATbcsa B COJHEUHOI cucTeMe, HC-
MOJIb30BaTh COJIHEYHYIO U TEPMOSIASPHYIO DHEPIUi0, OCHOBBIBATHCS Ha pO0O-
Tax, CIIOCOOHBIX K caMopeIIMKaluu, u ynpasisaTtbesa M.

CornacHo XaHceHy, nepuodbl 9KCMNOHEHLUMWAanbHOro pocTa B Xofe
NUCTOPUM CMEHSAIOT OPYT APYra, U KaXXabl CrieayoLwmn UMeeT ropasgo
MEHbLUMI nepuog yasoeHus. Kaxabii nepMoa pocTta 3aBeplLuaeTcs
KpU3ncoMm.

M o06b19HO BCiiea 3a 9TUM ClIEAyeT HOBOE OTKPBITUE, HOBBIN MEePEXO/.

Hanpumep, nepel HEOIUTUUECKON peBOMIOLMEN POCT YUCIA OXOTHUKOB-
cobuparesieil MpekpaTuicsi, MOCKOJbKY OoJiblllas 4acTh JOObLIYM Oblia
yHU4YTOXeHa. HaceneHue mepecTajo pacTU M JaXXe COKPaTUJIOCh B He-
CKOJBbKO pa3. Jlo Toro BpeMeHU KPU3MCHBIE CUTYallMM pa3pellaluch 3a
CYET OCBOEHUSI HOBBIX 3€Mejb U HOBBIX IPUEMOB OXOThl Ha HOBBIE BUIbI
no0s1yu. Oxora npuodpeTana UHAYCTpUaabHble YePThl — CTPOUIUCH 3ar0-
HbI, JIUIMHA KOTOPBIX COCTaBJIsIa AeCITKU KujioMeTpoB. KpuzucHast cutya-
LMs 3acTaBuWJIa UCKATh BbIxo[. OH ObLI HalieH B OJOMAalllHUBAHUU CKOTa 1
KYyJbTUBAlLIMM PACTEHU, UTO MO3BOJIUJIO MPUHLMUIIMAIBHO MTOBBICUTh MPO-
IYKTUBHOCTb 3KOHOMMKU U TEPENTU K 00Jiee ObICTPOMY POCTY.

BAXHbIE OCOBEHHOCTW 3AKOHA MYPA

1. 3akon Mypa — 0oJpllIe, YeM MPOCTO CMECh DKCTPATIONSIIUUA U MOIENIH,
MOCKOJBKY JaeT BO3MOXHOCTbD MCII0JIb30BaTh B KAU€CTBE MHCTPYMEHTA IIPEI-
BUICHUS JOPOXKHBIE KapThl, OITyOINMKOBaHHBIE pa3HBIMU UrpokKamu. [1lo HuUM
MOXHO OITpeIeINTh, Ha KaKOM CTaaIuK IMPOEKTUPOBAHMUS 1 BHEAPECHUS HAXO-
IUTCS TOT WX MHOW MPOU3BOACTBECHHBINA IPOIIECC.

2. Bropas mnojoxutenbHass oOpaTHas CBSI3b, NONACPKMBAIOIIAS 3aKOH
Mypa, — crmocobHoCTb 0oJiee 3P PEKTUBHBIX KOMITLIOTEPOB ObICTPEE MOJIEIU -
poBaTh (pU3MYECKUE TIPOLECCHl B TBEPAOM TeJie U, TaKUM 00pa3oM, ObIcTpee
co3JaBaTh HOBbIE TTOKOJIEHUS YUIIOB. be3 KOMITbIOTEpHOTO MPOEKTUPOBAHUS
co3JaHUe COBPEMEHHBIX MHUKPOCXEM ObLIO OBl MPOCTO HEBO3MOXHO. Eiie
OoJiblile 3Ta MeTasT 00paTHOM CBsA3U yCUIUTcs ¢ rtosgBieHueM MM — ¢ kakoro-
TO MOMEHTAa OH HaUYHEeT NPUHUMATh Y9aCTHE B MPOSKTUPOBAHUY CBOMX HOBBIX
BEPCUN.

OTMeTHM, YTO CyMMapHasl BEIYUCIUTEIbHAS MOIIHOCTh BCEX KOMITBIOTEPOB,
YCTaHOBJICHHBIX Ha 3eMJle, pacTeT Tropa3mo ObICTpee, YeM IIpeIcKa3biBaeT 3a-
KOH Mypa, NOCKOJIbKY 5KCHOHEHIIMAJIBLHO PACTET HE TOJIBKO MPOU3BOIUTEIIb-
HOCTb KOMIIBIOTEPOB, HO U OOIIee YMCIO YCTAHOBJICHHBIX KOMIIBIOTEPOB U
CKOPOCTb CBSI3U MEXAY HUMU.



B Hauaie 80-x romoB XX Beka B MUp€ ObLIO TOJHKO HECKOJIBKO MIUJI-
JINOHOB KOMIIBIOTEPOB CO CpemHEell IIPOM3BOMUTEILHOCTBIO OKOJIO
MIUIAOHA §-OMTHBIX onepanuii B ceKyHay. Yepes 20 et mpoun3Bo-
IUTEJIbHOCTDH KaXI0ro OTASIHHOIO KOMITBIOTEpa BO3pOCia IIOYTHU B
COTHH TBICSTY pa3, a CyMMapHOE YHCJIO YCTAHOBJICHHBIX KOMIIBIOTE-
POB YBEIUYMIIOCH IO MIJLIAAPAA, TO eCTh Bo3pocio B 1000 pas.

CkopocTb oOMeHa MHpopMaLveit MexXay JIO0bIMU ABYMS TIPOU3-
BOJIbHBIMY KOMIThIOTEpaMHU paHbIIIe COCTABIISIa JHU — WHGOpPMa-
114 TiepenaBanach Ha IMCKeTax, a Terephb COCTaBISIET MAJJIMCEKYH -
IbI, 1 CTOMMOCTbG Iiepenayy TuradaiiTa Toxe mamaer.

CymMMapHasa Bbl4MCRIMTENbHAA MOLLHOCTb BCEX KOMMbIOTEPOB
3emMnu pacTeT kak NPon3BeAEHNE TPEX IKCMOHEHT, YTO O3HaYa-
€T B Tpu pa3sa Gornee ObICTPbIN SKCMNOHEHLMATIbHbBIN POCT.

OnHaKo MPOCTOE YMEHbBILIEHUE pa3MepoB TPaH3UCTOpA, JiexKallee B OC-
HOBe 3aKoHa Mypa, JOKHO 3acTormopurhes B paitone 2016—2020 ro-
OB, KOILJa pa3Mepbl TEXHOJOTMUYECKMX 3JIEMEHTOB JOCTUTHYT 11 HM.
ITociie a3TOro MHAYCTPUS AOJKHA OYIET caenaTh BEIOOP, KAKOE UMEHHO
U3 YK€ HaMedallnuxcd peuieHuil (rpadeH, onTuKa, YBeIudeHue pas-
MEpPOB UMIla, TPEXCIOMHOCTh, cnuHTpoHuKa, JIHK-Tpan3ucTopsl, ca-
MocOopKa, 3JIeKTpOHHAs JUTorpadus, MEMPUCTOPHI) JOBECTU A0 Mac-
IITAaOGHOTO KOMMEPYECKOTO IMpHMeHeHus. B palioHe 3Toro mepexoma
BO3MOXHO BpeMeHHOE 3aMejieHre 3aKoHa Mypa.
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PakTopbl yCKOpPEHUS
N TOPMOXEHMNS
nporpecca

HpOFpCCC MOXET YCKOPATHCA M 3aMCIJIATLCA 1104 BJIIMAHUEM pa3JIny-
HBIX (I)aKTOpOB. OTO MOXHO IIpoCICANTL Ha MpUMEpax p€ajln3allnu
BCEBO3MOXHBIX TEXHUYECKUX UJICH.

Majio mpuaymMaTh HEKyI0 reHuaJIbHYIo uaeto. Mano HaiiTu uHaHCUpPO-
BaHME€ M CO3MaTh ONBITHBINA oOpa3ell. Mayo maxe 3aIllyCTUTh OIBITHOE
MNpou3BOACTBO. Bce aTanbl BHeApEHUST HOBBIX el TPeOYIOT BpEMEHU U
MMEIOT HEKOTOpPhIE IIIaHCHl Ha IIPOBaJl WM IJIUTEIbHBIN 3acToil. Korma
Mbl TOBOPHUM O TOM, UTO «B OyIylleM IIOSIBUTCSI HEUTO BaxKHOE», HaIO0
MOHUMATh, O YeM UIET PeYb.

Ot ngen oo ee peann3aunm n BrnaAHNA Ha XXNU3Hb YernoBeYye-
CTBa rnpoxogat 00ObI4YHO OECATKM NeT.

CKoBpKO BpeMeH! HeOOXOIMMO, YTOOBI HOBAs Naes pealbHO U3MEHMIIa
3KOHOMMYECKYIO cuTyaluio Ha 3emiie? Ha aToT cueT ObLIO IIPOBEAEHO
HECKOJILKO UCCIIENOBAaHUIA.

Hanpumep, ecau Obl cefiyac OTKPBUIM NEUIEBBIA TEPMOSACPHBINA
CUHTE3, TO TOJIbKO uepe3 20 JIeT ero peajusanusi npusena Obl K cy-
IIIECTBEHHOMY BKJIaly B 9KOHOMUKY.

Hwuxe B Tabnuie npuBedeH IpUMEP MOACIMPOBAHUS HAWJIYUIIETO
peajbHOro clieHapusl MO BIMSHUIO Ha OOIIECTBO TMIIOTETUYECKOTO
OTKPBITUSI HEAOPOIOTo CIocoba J0O0bIYM OMOTOIIMBA U3 BOIOpPOCTEi
(mo nnopmauuu caiita theoildrum.com).

lop Xopa npouecca

fon 0 lpynna yyeHbIx 06Hapy>XMBaeT TOHKUI CNOM HEPTU HA MOBEPXHOCTH
cocyaa ¢ BOgopocnsamm

log 0,5 WccnepgoBaHus He3HaUNTENbHO PMHAHCUMPYIOTCS U3 COBCTBEHHOIO
KapMaHa, noMoraeTt CTYAeHT-AUNNOMHMK. YacTb dmMHaHCcMpoBaHus
naet 3a cyeT paboTbl B aopyrov obnacTtu. Peaynstat — 60nbLLIoNn co-
CyA ¢ Bopgopocnamu B nabopartopun

log 1 HaunHaeTcsa pacchbinka BO3MOXHbLIM MHBECTOPaM NPEAToXEeHUN o
hMHaHCMpPOBaHWKN, HO OHM OTBEPraloTCs, MOCKOMbKY MO 3TOW TEMe HeT
cTaten B pedepupyeMbix XypHanax. KpynHble komnaHum obelyaior
NepesBOHNUTb, HO He Nepe3BaHnBalT

lop 2 Y4yeHble opraHvsyloT npes3eHTauny Ans 3anHTepecoBaHHbIX MWL U He-
6onbunx rpynn. Mosensercsa BeHYypHbIN KanutanucT Jepek




Oxonuarnue maoa.

lop Xopa npouecca

log 4 [epek, YHUBEPCUTET U UccnegoBartesnin co3galoT CoBMECTHYHO d)VIpMy
n nony4varT mHaHcMpoBaHue

log 5 Pa6oTtbl B nabopaTopun yCKOpSAKOTCSA U BbIXOAST HA YPOBEHb, AOCTa-
TOYHbLIN ANS NONEBbIX UCMbITAHUN

lon 6 YHUBEPCUTET BLIAENAT NPYA AN SKCNepuMEHTOB, HO TpebytoTcs pas-
NWYHbIE cornacoBaHus

lon 7 Becb rog B npyay NpoBOASTCA 3KCNEPUMEHTbI, MoATBEpXAatoLwme
paboTtocnocobHocTb naen. buotonnueo ncnons3dyetcs ANS YHUBEP-
CUTETCKMX aBTOMOGUIEN 1 NpuBrekaeT BHUMaHWe rybepHaTopa

lon 8 HauunHaeTtcs cosgaHne nepBoro NpotoTuna nonHoMmacwtabHom dep-
Mbl

[on 9 log yxoauT Ha nonyvyeHve AOKYMEHTOB Ha OTBOA 3eMIn, HECMOTpPs
Ha TO, YTO JOKYMEHThI Ha4anu cobupaTb 3apaHee

[og 10 [on paboTbl B TECTOBOM peEXMME

log 11 MponcxoguT aBapma (HEUMCTOThLI Nonanu B NpyAa), UCCrieayTes ee
nocneacTeus

log 12-14 MonyyeHo pa3pelleHne Ha CTPOMTENBLCTBO NOSIHOMAacLUTabHoOM
depmbl. NMpoxogaT pasbupaTenbcTBa ¢ NPUPOLOOXPAHHLIMU Opra-
Hu3aumamu. MNMonyyeHo paspeLlleHne OT NpaBuTeNbLCTBA Ha Npogaxy
hpaHLN3 3TON TEXHONOINN

[og 15-16 Mpopaxa 200 dpaHLwKns, KoTopble, 0gHAKo, TPebyT CBOMX cornaco-
BaHUN

loabl Bbixog Apyrmx o6bekTOB Ha MOMHbIM YPOBEHb MPON3BOACTBA
16-19

Hroro npouecc BHeApeHNUI 3aHUMAaeT IIpuMepHO 20 JIET IIpU yIagIHOM

CTeYeHUM 00CTOSTENLCTB. A 6osee 90% Takoro poma MPOEKTOB IMPOBaA-
JINBAIOTCSI.

PeanbHble npuMepbl MHHOBALMOHHbLIX NPOEKTOB
C U3BeCTHbIM TauM-NnanHoOM

Ne MpoekT Crapt MNnaH pasBuTUuA

Cpok ot
cTaprTa Ao
oXugaemo-
ro CUNbHoO-
ro Bosgen-
cTBUA

Moapo6HoCcTH

1 MpoekT dump- KomnaHusa ocHoBaHa B 2000 rogy. [MnaHupoBancs skc-

mbl Nanosolar  Tlpon3BoguT ToHKue oToane- NMOHEeHUMnanbHbIA POCT

no npoussoad-  MeHTbl. B 2006 rogy nonyyunna Npoun3BOACTBa, HO 3KO-

cTBy Aewesbix 100 MnH gonnapoB MHBECTULMIA HOMWYECKUIN KPU3NC, KOH-

CONMHEYHbIX Ha CBOI MEPBYI0 CTAHLMIO MOLL- KypeHLums 1 npobnemsl

GaTapen HocTblo 450 meraBaTT. [epBble TEXHOSOrMN 3aMeanunm
NocTaBKM NaHenemn — KoHew BHeApeHue

2007 roga. Bbixog Ha nonHyto
npoaykuuio — koHe 2008 roga.
CTpontenbCTBO BTOPOro 3aBoAa
B 2009 rogy

15 net

B anpene 2010

roga B komna-

HUN CMEeHUNOoCb
PyKOBOACTBO U Te-

KylLlee CcOCToA

Hune

aen Hen3BecTHOo,
HO OHW OTCTaloT OT
CBOEro CJIMLWKOM
ONTUMUCTUYHOTIO

nnaHa
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Oxonuarnue maoba.

Cpok ot
cTapTa oo
Ne MpoekTt Crapt MnaH pasBuTuAa oxhAaaemo- Moapo6GHoCcTH
ro cUnbHo-
ro sosgen-
cTBUA

2 MogynbHble Tennoson Bbixog — 75 merasatT, [lepBble 3annaHMpoBaH- 12 net B 2009 rogy kom-
saepHble anekTpuyeckast MOLWHOCTb — Hble MOCTaBKWN MO NPOEK- naHus oTkasanacb
peakTopbl 25 meraBartT. PeakTtopbl 6esonac- 1y — 2013 rog. lNMpo- OT Hanbonee
«'mnepuoH» Hbl U He TpebyioT 06CnyXnBaHWs, WU3BOACTBO HA YyPOBHE nepcnekTMBHOro
(Hyperion MX MOXHO 3aKonaTb NoA 3eMJito, 100 wTyk B rog — B 2015 TMNa peakTopoB 1
modular kak 6aTapeiiky. 3ameHa TonnMBea rogy, aKCnoHeHumnanb- 6yneT npoaasatb
nuclear nponseBoauTCcAa Ha 3asoge. Na- HbIR pocT. 2,5 rnrasatTta TpaguUMOHHbIE
reactors) TeHT — 2003 rog. MaccupoBaH- YCTAHOBMEHHOW 3eK- peakTopbl

Hoe (hMHaHCMpoBaHNe BEHYYp- TPUYECKON MOLLIHOCTM K
HbIM kanutanom — 2008 rog 2015 rogy

3 Cuctemanog- CosgaHue komnaHum — 2000 roq, Kommepueckoe npous- 15 net Ewe JleHnH nucan
3eMHOW rasu- NMUNOTHbIA 3aBOA4 NO NPOU3BOA- BoacTBo 20 Thic. Bappe- B 1920 roagy o
dukaumm yrnsa  cTBy cmHTe3-raza — 2003 rog. new B geHb k 2011 roay. noa3eMHOn rasu-
(Linc Energy MunoTHBIN 3aBOA NO NpPon3- 400 TbIC. Bappenen dukaumm yrms kak
Underground BOACTBY XWAKOro Tonnuea — B AeHb k 2015 ropay, nyTu ocBoboxae-
Coal Gasifi- 2008 rog 4 mnH — k 2020 rogy HUs paboymx ot
cation and TSHKenoro uaun-
Coal to Liquids yeckoro Tpyaa
production)

4 TlpoekT no B 2010 rogy B nabopatopuu no- HanevataTtb cepgue 45 net Mocne cospanua
co3gaHuo uc-  ctynunu nepsble 3D-NpuHTEpHI, MOXHO OynerT, BeposT- TEexXHornornuu neva-
KyCCTBEHHOIO pa3paboTaHHble Ana neyaTn Tka-  Ho, Yyepe3 10 net. Ho TN NCKYCCTBEHHOTO
cepaua MeTo-  HeW, OHM nevyaTakT pacTBOPOM, npoBepKa ANVHbI ero cepaua ero 10 ner
OOM nevaTn u3  coaepXalimm KneTku pecypca notpebyeT Bcewn OyoyT Tectmpo-
KNeToK XU3HU KNNEHTa unm BaTb Ha XUBOTHbIX

COMOCTaBMMOrO CpOKa. N Ha CMepTenbHO
Ewe net 15-30 nponger, OonbHbIX NoaAX,
noka TexHonorus gonaet n yepes 15 net
[0 nogasnsatoLLero 6osnb- FDA ero, Bo3aMOXx-
LUMHCTBA KITMHUK HO, ogobpuT

5 CortoBble B 1947 roagy 6bin BbINnUcaH 3apayva rnobanbHoro 36 net K 2010 rogy Tene-

TenedoHbl NepBbIN BaXXHbIN NaTEHT Ha oxBaTa MOOWIbHON CBSI- ¢oH NpeBpaTuncs
COTOBYIO CBA3b, B 1969 — eLe 3bl0 MOYTU MOJSTHOCTbIO B MHOTO(YHKLN-
oavH. B 1973 rogy 6bin ucnbitaH BbIMOJSTHEHA OHasnbHbIN LLEHTP
nepBbIi NPOTOTMN COTOBOW CBA3M. cBsA3n 1 obpabor-
B 1979 roagy B AnoHun, a B 1983 K nHopmMaumm
B AMepuke bbina pasBepHyTa
nepBasi KOMMepYecKas CeTb
coTtoBow cBaA3n. B 1991 roay nep-

Bble ceTu npuwnu B Poccuto
6 ATomHas B 1850 rogy 6110 o6HapykeHo, B 1939 rogy 6bino otkpeito 130 net CospnaHue aTtom-

QHeprmna

4YTO COMKW ypaHa 3acBeYnBatoT
doTonneHky. M aTo oTkpbITUE
6bIno 3abbITO NOYTK Ha NonBeka.
B 1898 rogy AHpwu Bekkepenb no-
BTOPHO OTKPbIN pagnoakTUBHOCTb.
lepbepT Yannc npugyman atom-
Hyto 6omby B pomaHe «OcBobOX-
OeHHbI Mup» B 1914 roay. Jleo
Cwvnappg nopg ero BNusiHEM
NPeanoXun LEenHyo peakumio

B 1931 rogy kak YiCTylo nget

[erneHve ypaHa HelTpo-

HOM, U CTana NoHATHa BO3-

MOXXHOCTb CO3aH1sl aTOM-
Hol 6om6bl. B 1945 rogy
ee ucnbitanu, B 1953 rogy
6blna B3opBaHa Bo4opoa-
Has 6omba, a B 1961 —
«Llapb 6ombBa». K 1980-m
rogam siiepHele apceHansl
[OCTUratoT MHOMMX OECAT-
KOB TbICSY 3apsiioB

HoW 6OMBbI —
3TO MerarpoekT,
KOTOpbI CHOBA U
CHOBa peanuso-
BbIBAKOT pasHble
rocynapctea. Ho
NocTeneHHo 3To
CTaHOBMWTCH BCE
npowie coenarb
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Peanuzanus paauKaabHO HOBBIX uaei oObIYHO Tpe6yeT HCCKOJIBKO J€-
CATKOB JICT. HpI/I 9TOM pPa3BUTHUC KaxXIoN MIeu WIACT 110 DKCIOHEHTE:
CHadaJjia O4€Hb MCIOJICHHOC IIPUHATHUC, a IIOTOM 6bICprII7I POCT.

YCKOPUTENW MNMPOrPECCA

VMIHHOBaLUMOHHbBIN MynbTUNNMKaATOp — 3TO (bopma coumans-
HOWM OpraHu3aunun, Kotopasi MPUBOAUT K YCKOPEHMUIO CO3aaHus
N BHEAPEHNSA HOBbIX TEXHONOIMMN.

I[Ipumep Ttakoro wmynpruiuiikaropa — CuIMKOHOBasg [OJIMHA
B CIIIA.

B OyaymeM BO3MOXKHBI Pa3jIMYHbIe YCKOPUTEIH PA3BUTHA U BHE -
peHMsI HOBBIX HJIEI.

1. ToHka Boopy:keHuli nepen BOMHOU 1 BO BpeMs BoitHbI. [Ipumep 3T0-
MYy — DPa3BUTUE PAKETHBIX, SIIEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUNA B
ronbl Bropoit MupoBoii BoiiHbI. K coxxaneHno, UMEHHO BO€HHAas HayKa
MO3BOJISIET PEATU30BbIBATh CAMble MaCIITAOHbIE MHHOBAIIMOHHBIE TIPO-
eKThl. OueHb BaXXHO, YTOOBI B OyAyIlleM TosiBUIach Oojiee 2 heKTUB-
Hasl TpaxJaHCcKas aJibTepHaTuBa.

Heobxoanmo co3gaTtb HOBLIA MUPHLIA MYyNBTUNSIMKATOP, KOTO-
pbin ByoeT pasBuBaTb TEXHONOIMM ObiCTpee, YeM BOEHHO-TMPO-
MbILLIEHHbIA KOMMIEKC.

2. KpynHbIil IPOEKT OTACIbHON CTpaHbI WU Goratoro ¢oHma C IJIH-
TeJIbHBIM (MHaHCUpOBaHUWeM. Hampumep, B MenuuuHe, B 00JacTu
GOpPBLOBI CO CTAapEeHUEM, 3TO MOXKET OBITh IPOEKT OMHOM KPYITHOM CcTpa-
HBI T10 «CITACEHUIO» OT IIEHCUOHEPOB.

3. W wnu no KpaitHelt Mepe HeKMe ero ciaadbie ¢opMbl B BUe 0a3 1aH-
HEIX, MHTEepHETa, CCTEeM aBTOMAaTU3MPOBAHHOTO IIPOESKTUPOBAHUSI.

4. PocT 4mcia 3KCIIEpUMEHTOB/PHTY3MACTOB, AECTBYIOIINX Ha CBOM
cTpax u puck. IlosBiieHHe IMUPOKOTO OOIIECTBEHHOTO IBUKECHMS, TIpe-
HeOperaonero puckaMy M MOpaabHBIMU HopMaMu. Peanuzanus nuen
«TpaxXIaHUH-YIeHBI». TaksKe copeBHOBaHUE 3a HEKUIA TIPU3 WJIN TIep-
BEHCTBO — KakK 3To ObLIO mpu mokopeHuu FOxHoro nomoca. Ciona xe
BXOOUT 3P PEKT MOIBI 1 3aBBIICHHBIX OKUIAHWIA.

5. CopeBHOBaHHUE CTAPTAMOB B YCJIIOBUSIX PHIHOYHOM 9 KOHOMUKH, 00yC-
JIOBJIECHHO®€ KaXXI0M HAa>KMBHI 1 aMOUIINSIMU JIIOOEH.

B 06H_ICCTBC €CTb «MMMYHHas 3allimMTa» OT HOBOBBEICHUN — CHCTEeMa
OTCEBA U TCCTUPOBAHUA Pa3HbIX UICH. OCHOBHOM IMJIEMMOM SIBJISIETCS
CKOPOCTDb pa3BUTUA IIPOTUB YCTOVI‘{I/IBOCTI/I pa3BUTHA.

B mpuHIIMIIE MOXHO yTBEPKIATh, YTO B KaXKIBIi MOMEHT peaan3yeTcst
tosibko 0,001 9acTh uaeit, KOTOpPHBIEe MOSBISIOTCS B OOIIECTBE UCXOIS N3
TEKYyIIEeTO YPOBHS Pa3BUTUSI TEXHOJOTHIA.

Hampumep, orpoMHOE KOJIUYECTBO KOCMUYECKUX TPOEKTOB, U3 KO-
TOPBIX pean30BaHbl eAMHUILILI. BMecTe ¢ TeM Ha JaHHBIA MOMEHT
yKe peain30BaHbl Bce UaeU, pa3paboTaHHbIE HAa YPOBHE TEXHOJIO-
ruit 1950—1960-x rogoB, TO €CTh MOJHOE UCUYEpPIIaHNE MOTEeHIIMAala
TEXHOJIOTUI UAET C JIATOM B HECKOJILKO JE€CSITKOB JIET.

AnTyaH AHpu Bekkepenb
(1852-1908) — chpaHLy3ckuit uamk,
naypeat Hobenesckoit npemun

Mo chuanke 1 oauH
113 NepBOOTKPbIBaTENEN
Paa1oaKTMBHOCTM.
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Fenpux Caynosuy
AnbTwynnep,
nceBaoHuM leHpux AnbtoB
(1926-1998) — coseTckuit
11 POCCUCKIN UHXKEHep-
u3obpetartens, nucatenb-
thaHTacT, aBToOp TEOpUM

peLLeHus 3obpeTaTenbekux

3a/la4 — TEOpUM Pa3BUTUS
TEXHUYECKUX CUCTEM Y

TEOpUM Pa3BUTUS TBOPHECKON
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JINYHOCTWU.

IToMrMO MYJTBTUIIINKATOPOB CYIIECTBYIOT 1 TOPMO3a IIporpecca, 60Jb-
LIMHCTBO M3 KOTOPBIX CJIEI0BAI0 Obl «OTKJIIOYUThH». EIMHCTBEHHBIN
TOPMO3 IIporpecca, KOTOPHIM MMeeT CMBICI, — 3TO OIeHKa Oe3omac-
HOCTHU IIPOUCXOASIINX NU3MEHECHUIA.

Kak nmucan I'eHpux AnpTinyiiep B KHUTe «Kak ctaTh TeHUEM», €CITU
OBl BCe Mpeaaraoinrecss HOBOBBEASHUS peau30BbIBAINUCH, TO 00-
IIECTBO MOTUOI0 OBI.

OCHOBHbIE TOPMOSA MPOIPECCA

TToauTHnuyeckue

1. OrcyrcTBME HAyYHOIO COPEBHOBAHUS MEXIy CBepxIaepXaBaMWu,
OKOHYaHHE TOHKU BOOPYXKEHU, THOEIb COBETCKOI HAyKH.

2. 3acexpeynBaHMe BOSHHBIX TEXHOJIOTUI U pa3pabOTOK, 3aTPYIHSIO-
mee ooMeH nHpopmanueii. HeKoTopbie OTKpHITHS AeIal0TCs mapai-
JICJIBPHO U IIOBTOPHO.

3. OTKa3 MOJMTUYECKUX TTapTHii CITOCOOCTBOBATh PA3BUTHIO IpOrpecca,
MOCKOJIbKY M3MEHEHHUE CUTYallM TPO3UT MM IToTepeid Biiactu. HeoObu-
HbIE pEIIeHUS Yallle peaIaraloT Te, KTO HaXOOUTCS BHE BJIACTHBIX CTPYK-

TYyp.

DKOHOMHYECKHE

4. HemocraTok ¢pmHAaHCHPOBAaHMS HAYYHBIX UCCaeqoBaHmuil. Bcero oko-
J10 1% BajmoBOTO MMPOBOIO IIPOAYKTA BBIACISCTCS HA HAyYHBIC UCCIIE-
IOBAaHUS W BHEIPEHMNE UX Pe3yabTaToB. [axke IMpPOCTOM pOCT MUPOBOIL
9KOHOMUKH JIOJIXKEH IIPUBOINTH K POCTY PaCXOIOB HA UCCICHOBAaHMSI.

5. CTonKHOBEHNE KOMMEPUECKUX MHTEPECOB 1 Mporpecca:

*  KOMIIAaHMHU, KOTOPbIC IMMOHECYT YOBITKM B clydyae BHEIPEHUSI HOBBIX
TEXHOJIOTUI, TPOTUBOCTOST 3TUM TEXHOJOTUSIM, 3alllMIlIas CBOU
KOMMepueckue nHTepechl. [IpuMmep: HedTsIHbIe KOMITAHUU U DJIeK-
TPOMOOUIIHN;

* KOMIIAHUM, KOTOPbIE 3aMHTEPECOBAHBI B MOMICPXKAHUU OIIPEACICH-
HOW CKOPOCTU MHHOBALMA, TIPOTUBOAEUCTBYIOT OBICTPOMY PA3BUTUIO
TEXHOJIOTUMA.

6. CnoxHocTh (GMHAHCUPOBAHUS MPOCKTOB C JIOJITOCPOYHOI OTHadeit
¥ HeOOJIBIION BEepPOSITHOCTBIO yCIIeXa.

7. DKOHOMUYECKHUE KPU3KUCHI, PE3KO COKpalllalollre BIOXEHUS B Ha-
YKY.

B cdepe opranuzanyuy HAyKd 1 00pa3oBaHUS

8. «MeraburoBass 6oMba» — KOHIIETIIINS Kpu3nca HayKu, COOPMYIINPO-
BaHHas1 CtaHuciaBoM JleMOM — pe3Koe YCIOXHEeHUe 3aga4yu nepedopa
P TIepeXoAe OT MPOCTHIX OTKPBITUI K CIOXHBLIM. 3apaHee HEU3BeCT-
HO, KaKoe HCCeNoBaHue IIPUBEACT K BaXKHOMY OTKpbITHIO. [1oaToMy
110 Mepe pacliipeHus] (PpoHTA HAyKU ITOCTOSIHHO pacTeT W YMCJIO He-
00XOOUMBIX UCCIICIOBAHUIA.

9. Cucrema (puHAHCUPOBAHUSI HAYKU 4Yepe3 TPaHThl, TIPUBOASIIAS K
IUKTaTy 3aKa3uuMKa. YYeHBbIM BBIHYXIEH TpaTuTb okono 40% cBoero
BpEeMEeHHU Ha MOVMCKU TPAHTOB.



10. «Hayuynple macdum», n1000UpyIOIINE DOPOTOCTOSIINE MPOCSKTHI
¢ HeOOJIBIIIOM OTHaYeli B yIIepO IPYTrUM HarpaBICHUSIM UCCIIETIOBaHUIMA.
TpaBiist KOHKYPEHTOB.

11. JunemMMa «CKOPOCTh/0€30MacHOCTb», MPUBOIMIIIAS K TOMY, UYTO
B HEKOTOPBIX 00JIACTSIX UCCASAOBAHUS 3aMEIJISIIOTCS, YTOOBI Y4eCThb BCe
BO3MOXHBIe pucku. Hanmpumep, ObLIM BPpEMEHHO 3aIlpellcHbl OITbITHI
10 TIepecagKe OpTraHOB XKMBOTHBIX JIIOMISIM, YTOOHI YUeCTh PUCKU IIepe-
HOCa XHWBOTHBIX BUPYCOB K YeJIOBEKY. BobliyIo Tpo0yieMy TakKe Tpe-
CTaBJISIIOT IJIUTEIbHBIE CPOKY UCTIBITAHUS HOBBIX MEIMIIMHCKUX TEXHO-
JIOTUIA ¥ BBICOKAsi CTOMMOCTD BHEIPEHUS X BO BpauyeOHYIO IPAKTUKY.

12. McuepnaHue 4ncia «IIPOCTBIX OTKPBITUI», KOTOPbIE MOXHO OBLIO
caeiaTh «Ha KoJieHKe». DM @eKTUBHbBIC UCCIeI0BAHNS TPEOYIOT y4acTUs
KPYIMHBIX OpTaHU3aLUiA ¢ OOJbIIMMU KalUTAJIOBIOXEHUSIMU B CJIOXKHbBIE
9KCMEePUMEHTHI.

13. OTrcyTcTBUE BHITHBIX IT100aJIBHBIX CTPATEruii IO Pa3BUTHUIO HAYKU.
HanpuMep: pellinTh 3HepreTMYECKUE NpoOIeMbl, IIPOIIUTh KU3Hb Ye-
JoBeka. OmHAKO B BOGHHOI HayKe TaKue CTpaTeTuu paboTaloT.

14. OtcyTcTBHE CBOOOAHOTO JOCTYMNA K 3HAHUSIM (HallpuMep, HaydHbIe
JKYpPHAaJIbl U KHUTU) Y COBPEMEHHOM CUCTEMBI CEPTUMUKALIMU U YIIOPSI-
JOYMBAHUS TOOBITHIX 3HAHUM.

15. CHuXeHHe CpemHero YpoBHSI €CTECTBEHHO-HaydHOTO oOpa3oBa-
Hus. Jlerpamgamus mKoJ.

CouuaJjpHbie

16. TpaHCISILUM pa3HBIMHU PEIUTUSIMHU Pa3IUYHBIX IIpeICTaBICHUM
0 TOM, KAKUM JOJIKEH ObITh MUP. DAKTHI, KOTOPbIE IIPOTUBOPEYAT STUM
MPEICTaBICHUSIM, BbI3BIBAIOT THEB, SPKUI MPUMEP KOTOPOTO — OUC-
Kyccuu o Bpeae MurepHera B KoHie 1990-x romos.

17. IlpeBpanieHne OMOATUKU B OTpaHUYCHNE HAYUHBIX UCCISTOBaAaHUMA
Ha OCHOBAaHMM BEPOBAHUI U CHEKYISITUBHBIX IIPEACTABJICHUI O OJiare
Ipyrux jgoaeii. HampuMep, 3anpeT onblTOB Ha KMBOTHBIX, 3alpeT Ha
KJIOHMPOBaHNWE, MCKYCCTBEHHYIO MaTKy, HMCHOJb30BaHME CTBOJIOBBIX
KJIETOK M T. 1.

18. MolleHHUKY OT HayKM, Mapa3suTUPYIOILINEe Ha UAESIX O IIPOPBIBHBIX
TEXHOJIOTUSIX, TOAPhIBAIOIINE JOBEpUE NMHBECTOPOB U (pOPMUPYIOIITE
HeraTMBHOE OOIIeCTBEHHOE MHEHUE.

19. CymecTtBylolire B 001IeCTBE CUCTEMbI LIECHHOCTE!, HE CITOCOOCTBY -
[ollIMe TTPUBJIEYCHUIO TaJaHTIMBEIX Joneil B HayKy. Hampumep, pabdo-
TaTh B OaHKe IIPECTKHEE U BBITOIHEE, YeM B HayIHOIT JTabopaTOpUH.

20. IlocTrostHHOE HarHeTaHUe B 0o0IIeCTBE 3KOJOTUUYECKUX CTpaxoBs,
YTO NPUBOIUT K HEMMPUATHUIO MHOTHUX uaen IIporpecca.

21. HepmoBepue MHOTHX JIOIEel HayKe, BhI3BAHHOE pPa30d4apOBaHUEM
B Hell Tmocie HecObIBIIMXCS obemanuii 1960-x rogoB. Benb 1o cux mop
«He LBETYT s10JI0HU Ha Mapce».

IIcuxomornyecKkue M OMOJIOTHIECKHE

22. KorHutuBHBIE NCKaXXC€HUA, HC ITO3BOJIAIOIIME YBUICTH 3HAYNMMOCTDb
HOBBIX TEXHOJIOTUIA.
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23. y)IOBJICTBOpCHHOCTB MHOTHUX JIOAEH XM3HBIO U JOCTUTHYTBIMUA
OJlaramMu IMNBUJIN3alln, KOTOPBIC TAKXKE HC XOTAT HUKAKHNX U3MECHECHUN
1 UCIIBITBIBAIOT CTpax nepca BCEM HOBBIM. OHU He cITOCOOHBI 0CO3HATh
Ba’XKHOCTD IIporpecca Kak aJjid JUYHOI'O BbI2KMBAaHUA, TaK N OJId COXpa-
HCHMA ODMBUJIN3allNA.

24. OrpaHMYeHHOCTh YEJIOBEUECKOro MHTEJUIEKTa, He TT03BOJISIONIas
MOHSTh HOBBIE 3aJa4M, M OTPAaHUYEHHOCTDh YEJIOBEYECKOM MaMsITH, He
XBaTalollei ST JOCTUXKEHUST HEOOXOIMMOI CKOPOCTU 00pabOTKM MH-
dopmanuu.

Tem He MeHee, HECMOTpPsSI Ha HaJIM41ie TOPMO30B IIporpecca, HayKa OT-
HOCHUTEJIBHO OBICTPO pa3dBUBAETCsI. DTOMY CIIOCOOCTBYIOT:
*  TIOOANBHBIN MacITad MUPOBOIT SKOHOMUKH;

*  POCT «HAaKOIUIEHHOIO MHTEJIEKTa» B BHIE COBOKYITHBIX PE3Yy/JIbTaTOB
TpyAa OPYrux Jonaei (3HaHWsI, METONbI, TEXHOJIOTUM U U3TOTOBJICH-
HBIC UMY TIPUOOPHI);

® HaJIM4ME€ BHATHOI'O 3aKa3a B HCKOTOPbIX obnacTsax HayKMH.



naBa 6

NCKYCCTBEHHbIN
nHtennekt (UA)
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3HavYeHue UA
B UCTOPUN
yesioBeyecCcTBa

YenoBek 00513aH BCEM CBOUM AOCTMXKEHUSIM MHTEJUIEKTY. Y ncxons us
TEMIIOB Pa3BUTHUS BHIYUCIUTEIBHON TEXHUKU, MOXHO IIPEANOI0XUTD,
yro Oymymmit MU OyneTr mpeBOCXOAUTH YEJIOBEUYECKHI B MUJIJIMOHBI
pas.

CosgaHue U OGyger o3HauyaTb NOsIBNEHME HOBOro nuaepa
B MCTOPMYECKOM NpoLiecce.

I1o cBOEi 3HAYUMMOCTH 3TO COOBITUE MOXHO CpaBHUTb C BOSBHUKHOBEC-
HHUECM HCpBOfI (I)OprI KM3HU Ha 3eMJie U 3aTeM TOSIBIICHUEM YeJIoBeKa.

NN — 510 Bo3MOXHas B OyayllleM BbIYMCIUTEIbHAsI CUCTEMA, COCTO-
smasi U3 KOMITbIOTEPA U COOTBETCTBYIOILIETO MPOrpaMMHOro obecre-
YeHUs, KOTopasi paBHAa WKW MPEBOCXOAMUT YyeJIoBeKa BO BCEX BUIAX UH-
TeJUIeKTyallbHOU nesitenibHOCTU. Hanbosee cyliecTBEHHO B HEll TO, YTO
OHa MPEBOCXOIUT YeJOBEeKa B pEIIEHUM MPaKTUYECKMX 3aaay: TUIaHU-
pOBaHMU, KOHCTPYMPOBAHUU, YIIPABICHUU.

Opyrumn cnosamun, MM — 3to cuctema, cnocobHasa pelwatb
nobble knaccbl 3agad, KOTopble MOryT ObITb pelueHbl Yeno-
BEKOM.

IIpu 3TOM BaxkHBIM cBoiicTBOM MU sBaseTcsl ero yHUBEpCaabHOCTb:
OH MpeacTaBiaseT cob00il He IPOCTO HAOOP pelIeHU A BCeX U3BECT-
HBIX 3a7a4, a CIOCO0 HaXOXIEHUs TaKuX pelneHuil. [ToaToMy HEOTh-
eMmieMbIMU cBoicTBamMu MM moJIKHBI OBITH CITOCOOHOCTU K OOYYEHU IO
U pa3BUTHUIO. BO3MOXeH clieHapuil pa3BUTHUS COOBITUI, KOTa CO3daH-
Heii UM B mipoliecce cBoero «camMoamnrpeiga» CMOXET YCUJIMTh CBOU
CIIOCOOHOCTM HAa MHOTO MopsAKoB U cTaTh cBepxM . IToaTomy, Korma
MBI ToBOpUM «MW», MBI yalle Bcero 0yaeM MMeTh B BUY YHUBEpPCab-
HbIli cBepxN .

MU aBnsercs 4eM-To OOJBIINM, YEM IIPOCTO HOBas TexHomorus. Tex-
HOJIOTUH ITOPOKIAIOT HOBbIE HHCTPYMEHTHI, a coznanue MU npusenet
K ITOSIBJIEHMIO HOBOI JIMYHOCTHU, HOBOI'O CyObeKTa UCTOPUU, CITOCOOHO-
ro IpMHUMATh peIleHus O IMyTsX ee pa3BuTusi. MM cTaHeT rmaBHOM Tex-
HOJIOTHUEM, KOTopast OyleT co3aaBaTh BCE TEXHOJOTUU B JaIbHEHIIIEM.



TekyLwiee
COCTOSiHUe paen

T'oBopst 06 MU, MBI TPOBOAUM IpaHb MEKIY CO3JaHUEM UHTEIeKTa Kak
MCKYCCTBEHHOTO yMa 1 CO3aHMEM «UCKYCCTBEHHOM JUYHOCTH», TO €CTh
paccMmatpuBaemM MU ¢ Touku 3peHus ero AeliCTBU, a He C TOUKU 3PEHUS
€0 BHYTPEHHUX TepeXBaHUM, eCJIM OHU OyAYT MPUCYTCTBOBATh.

CerogHsi ocHoBHas nNpobnema Ha nyTu cosganus MM — otcyT-
CTBME HEODOXOANMOW KOMMbLIOTEPHOW NporpamMmbl. A Hanbonee
SIBHblE YCNEexXn OOCTUTHYTbl B CO34aHUKM annapaTtHon 6a3bl —
MOLLHbIX CyNnepKoMMbIOTEPOB.

PASBUATWE CYINEPKOMMbIOTEPOB

Hcxonst 3 CoOBpeMEeHHBIX IIPEACTAaBICHUN O CIIOXKHOCTU BHIYKCIICHUIA,
IIPOM3BOAUMBIX HEIPOHOM, YKCJIa HEAPOHOB B MO3I¢ YeJIOBEKa M CKO-
pOCTH omepanuii B HEM, CPEIHSISI IPOU3BOAUTEIBHOCTh KOMITBIOTEPA,
KOTOPBIM CMOT OBl MOAEIMPOBATh NESITEIBHOCTh MO3ra, MOJIKHA CO-
CTaBIIATh IpuMepHo 10" onepanuii B CeKyHAY, MII0C-MUHYC HECKOJILKO
IIOPSIIKOB.

OnuH u3 mnepBbIX NeTadaoNcHBIX KoMIibioTepoB — IBM Road-
runner — 0b11 co3gaH enie B 2008 rony. OH paccuyuTaH Ha MUKO-
BYIO IPOM3BOAUTENBHOCTE B 1,026 metadiionca (IOCTUTHYTA B MIOHE
2008 roma) u 1,105 nmetacdnorca (Hos16ps 2008 roma). IBM noctpousa
3TOT KoMITbloTep i1 MunuctepcTBa 3Hepretuku CIIA, koTtopoe
ucnonb3yeT RoadRunner nijisi pacdera cTapeHUs SIIEPHBIX MaTepU-
aJIoB M aHaiau3a 0e30IMacHOCTU M HANEXKHOCTU SIIEPHOrO apceHalia
CIIA. Tak:xe nmaaHUpyeTCs ero UCIoJb30BaHMe IJIs1 HAyYHBIX, (pU-
HAHCOBBIX, TPAHCIOPTHBIX U a3poKocMUYeckux pacuetoB. B 2009 u
2010 romax crmcok 500 caMbIX OBICTPBIX KOMIIBIOTEPOB MHpa BO3-
m1aBuaI KomnbloTep «SAryap» komnanuum Cray. Ero MakcuMasibHas
ckopocTb — 1,75 metaduiorc.

B xonue centsa6ps 2010 rona areHTCTBO «CUHBXYa» COOOIIUIO O
CO3IaHUM KUTAWCKUMHM y4EeHBIMU cynepkommnbioTtepa Tianhe-1A
(Mneunsrii [TyTe-1A) mpou3BoguTeIbHOCTRIO 2,5 TieTadorica. OH
cocTtaBlieH u3 7168 rpaduyeckux npoueccopoB oT Nvidia (Mogelb
1esla) v 14336 ueHTpanbHBIX IIpolieccopoB ot Intel (Xeon). Cos-
narenu «Mieunoro IlyTu» yTBepXmaloT, UTO OH MOXET BBIATH Ha
Npou3BOAUTENILHOCTD B 4,7 metadaornica. CynepkoMnObloTep OyneT
MCIOb30BaThCs I PelIcHUs 3aad M3 00J1acTU METEOPOJIOTUH,
acTpo(U3NKHN, MaTepUATIOBEIECHUS 1 OMOXUMUH.

Takum 06pa3om, CyLeCTBYOLWNX yKE Cernyac KOMNbIOTEPOB
B NPUHUMNE JOCTaTOMHO ANS MOAENUMPOBAHUA MO3ra Yenoseka.

1 netadononc =

=1 KBagpPUNNMOH Onepavyii
C NaBatoLLen 3ansTon

B CEKYHAY.

Roadrunner—
cynepkomnbroTep B Jloc-
AnamoccKon HaLyoHarnbHoM
nabopatopuy B Heto-Mekcuko,
CLLA.

Cray XT5 (Jaguar) — cy-
nepKoMMbIOTEp Kracca Mac-
CMBHO-NapasnnenbHbIX CHCTEM,
pa3meLLeH B HauyoHansHoM
LIEHTPE KOMMbIOTEPHbIX UC-
cnenoBaHuin MuHucTepcTea
sHepreTukm CLUA B Oyk-Pup-
Xe, Wrat TeHHecew.

«Tianhe-1A» (Mne4HbIn
MyTb-1A) — cynepkommbto-
Tep, pacnonoXeHHoIn B Haupyo-
HamnbHOM CyMEPKOMMbIOTEPHOM
LieHTpe B TaHbL3MHE.
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HpI/I 3TOM CHCL[I/IaJII/I3I/IpOBaHHblﬁ KOMITBIOTEP MOXET MMECTb ropasao
6OJ'IBH_IYIO IIpONU3BOIUTCIIBHOCT MMCHHO IIpHU MOACIMPOBAHUH HEl-
POHHBIX CeTCfI, a HC ITPpU BbIYUCJICHUAX 0o0111ero Ha3HAYEH U .

IIpousBoauTENIbHOCTh KOMIBIOTEPOB pacTeT npumepHo B 1000 pa3 B ne-
catunetue. Te KoMnbloTephl, KoTOphbie elle 10 JIeT Ha3am IIpuHaIIeka-
JIV TOJILKO SIIEPHBIM UCCAEA0OBATEIbCKUM LIECHTPAM, CETOAHS JOCTYITHBI
IIPOABUHYTHIM reliMepaM. B pe3ynbrare Mbl MOXEM OKHMAATh, YTO CKOPO
B PYKax YaCTHBIX UCCIIEAOBATENICH MOSIBITCS CUCTEMBI, CIIOCOOHBIE MO-
IeIMPOBATh BECh MO3T YEJIOBEKA.

Knaccudmkauma UN-npoektToB

CumBorbHbIn AN
(Hanpumep, aixi)
- PekoHCTpyKUus MO3ra 1
| g Mo meTononormm > MOZEMNMPOBaHIE ero paboTb!
MogaenvpoBaHme 3BoMoLMK
(reHeTU4ecKkme anropuTMbl)
BeicTpo
n > (camo)onTummanpyroLumiics AN
‘ 0 CKOPOCTU npoLiecca
camoonTuMmsaLim MnaBHblit POCT CyMMapHOro
MHTENneKTa u onTUMM3aLim
— Camoobyyatomicsa A
—> | [No cnocoby oby4eHus
Yo% 5 HakonneHve nHopmavmm
(Ha ocHoBe 6a3 AaHHbIX)
5 | [porpamma ¢ anemeHTamu |
— | YhuBepcanbHblit |
Mo cTeneHw
—
CIIOXHOCTH — | CunbHbIn M |
—> | BcemupHbin A |
— Kak nuyHocTb
10 BO3MOXHbIM | |
—
MPOSBIEHNSM — | Kak cpena |

OcHoBHbIEe HanpaBjeHusa co3aanusa UN
1. CkaHupoBaHMe MO3ra U MOJEJIMPOBaHNE €ro pabOTHI.
2. CumBoabHbIA MU

3. I'eHeTHYeCcKMe aJrTOPUTMBI, KOTOPBIE MOAEINPYIOT HE MO3T, a OMOo-
JIOTUYECKYIO 3BOJIOLNIO KaK METOI ONTUMU3ALIN.
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PEKOHCTPYKUMA N MOAENMUPOBAHME PABOTbHI MOSIA

B HacTosg1ee BpeMsi B MUpPE peaiM3yeTcsl HECKOJILKO MPOEKTOB, Ha-
MPaBJIECHHBIX HA MCCIENOBAaHUE IMOJTHON KAapTUHBI HEMPOHHBIX CBS3EU
U MOAEIMPOBaHUE PabOTHI MO3ra.

TexHo- MpoekT 3akasuuk, Havano ®PuHaHCU- LUenb Moapo6HOCTU, NPOMEXY-
norus paspaboTumnk pabotbl poBaHue TOYHbIe pe3ynbTaThbl
CKkaHu- «KoHHekToM HauwnoHanbHble Jleto MepBoHa- CocTtaBne- YenoBeyeckuit MO3r, 3a-
poBaHWe 4enoBeka»  MHCTUTYTbl 300- 2009 roga 4YanbHoe — HWe NOMHON BELLaHHbIN AN HayYHbIX
Moa3ra (Human poBbs CLUA 30 MnH KapTbl CBSI3€M  MCCnegoBaHuiA, paspesaroT
Connec- Jonnapos Mexay B 3aMOPOXEHHOM BUae Ha
tome HENpoHaMM B TOHKME CPe3bl U CKaHUPYIOT.
Project MO3ry 4yerno- 3ateM KoMmnbloTepHas npo-
(HCP)) Beka rpaMmma pekoHCTpyupyeT
CBSI31 HEMPOHOB
Mogenun-  «IpaHn» EBponelickas CeHTs6pb B pamkax CospgaHue B 2009 rogy yoanocb
poBaHne (Fast KOMUccus, 2005 roga nporpammebl Ha ogHon cosgaTb MUKponpoueccop,
Mo3ra Analog KOHCOpLUMYM «TexHonormn  GOnbLLOK KOTOPbIN CUMYNUpyeT aen-
Computing 13 15 Hay4HbIX nHdopma- KpeMHWEeBOM ctus 50 000 HenpoHOB,
with rpynn u3 As- LIMOHHOIro NnoAasIoxKe obbeanHeHHbIx 50 mun-
Emergent cTpuu, ®paHuuu, obuwectBa dursmnyecko- NMOHaMKN CUHaANTUYECKNX
Transient [epmaHuu, BeH- (IST)» ro aHanora COefNHEHWI ApYr C APYrom
States rpuun, Weeuun, 200 000 Hen-
(FACETS)) LWeewnuapum n POHOB
BenvkoGputanum
CkaHu- BlueBrain Komnanua IBM Wonb IBM v npa- CospaHue B koHue 2006 roga yaa-
poBaHvne Project u Weenuapckun 2005 roga  BMTENLCTBO k 2020 rogy NoCb CMOAENUPOBaTb OOHY
Mo3ra u denepanbHbii LWsenuapum, mogenu 4ve- KOJTOHKY HeoKopTeKca
Mogenu- TEXHUYECKUI UH- 0ecaTku noBeYveckoro MOnoaou Kpbickl. [Mpy aTOM
poBaHue cTUTYT Jlo3aHHbI MUNTIMOHOB Mo3ra ncnonb3oBarncs oauH Cy-
Henpo- gonnapos nepkomnbtotep Blue Gene,
HOB 1 6bINO 3a4eNCTBOBAHO
8192 npoueccopa ans
mogenuposaHusa 10 000
HelpoHOB
Mogenu- WHctutyT cuctem Cepegm- MuHumans- CospgaHue Mopgenb npegocTtaenser
poBaHue NHOpMaTUKN Ha Hoe nepeoro B cnocob Bn3yanusauum
opraHuama  CO PAH, Angpen 2000-x Mupe BuUp- CTPYKTYPbl MEXHENPOHHbIX
C. elegans [lNanbsiHOB rogos TyanbHOro COoeIHEHUI, BKIoYas
opraHusma, HernvHenHble y4acTkn n 06-
yrnpaBnsemMo-  NacTu BETBMEHUS, a Takke
ro 3NeKTpoH-  oTobpakeHNs AUHaAMUKK
HOM Konnewn HENPOHHOW aKTUBHOCTH.
ero 6uonoru-  [oka yganoch «3anyCcTuTb»
Yeckon Hen- nnwb okono 10-15% Bcen

POHHOW ceTn

HEepBHOW CUCTEMbI YepBS§-
Hemartofbl, MO3r KOTOPOro
coctonTt u3 300 HenpoHoB
C NOSTHOCTbI N3BECTHLIMU
COeOVHEHVAMUN Mexay
HUMU
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FeHpu Mapkam

(poa. 1962) — npodpeccop,
PYKOBOAWTEMb NPOEKTa
BlueBrain, B 2009 rogy Ha
koHdepeHumm TED 3assun:
«Co3paTb YenoBeyeckuit
MO3I HEBO3MOXHO, HO HaM 3TO
ypacres yxe yepes 10 net».

Mapkyc XatTtep

(pog. 1967) — HemeLkui yye-
HbIiA, 3aHUMAIOLLMIACS UCCre-
[0BaHMsAMM B 06nacTi Teopun
BbIYUCMIUTENBHbIX CUCTEM, aBTOP
TEOPWM YHNBEPCANBHOTO UC-
KyCCTBEHHOrO MHTENMeKTa.
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TEOPWNA AIXI

AIXI — ogHa u3 mogenen UM, ocHoBaHHasa Ha Teopun anro-
pPUTMOB.

AIXI HaxomuT HanboIee IIPOCTYIO MOAEIL OYyIYIIEero MoBeNeHUsI, BEAY-
mymo K uenu. IIpoanykromM paboThl 3TOro ajJropuTMa SIBJISIIOTCS IPYrue
aJITOPUTMBL. [JIs1 3TOro oH paccMaTpUBaeT BCE MHOXKECTBO BO3MOXKHBIX
TUTIOTE3, CITOCOOHBIX TIOPOAUTEL HAOMIOmaeMbIi (PeHOMEH, 1 BEIOMpaET
U3 HUX npocreimue. YeM ciioHee ruIoTe3a, TeM MEHBIIYIO BepOsT-
HOCTb OH eii mpunuchiBaeT. MOXHO cKa3aTh, YTO B JAHHOM CJIy4yae 1C-
MOJIb3yEeTCsI MaTeMaTU4YeCKMii aHaioT « BputBel OKKaMay.

BTta MoAesb MO3ULIMOHUPYETCS Kak adcomoTHbIT M, KOTOpbIii MOXeT
W3BJIeYb MAaKCUMYM WHMOpMaIMKU U3 3aJaHHOUW ITOCIEeA0BaTEIbHOCTHU
MaHHBIX IpY 00y4YeHUU ¢ moakperuieHrneM. OmHaKo 6a30BbIi AITOPUTM
AIXI HeBbIUMCIUM: 3TO O3HA4YaeT, YTO OMNpeacaeHre pe3yabTraTa ero pa-
00ThI TTOTpebOBaIO OBl OECKOHEYHOIO YMCJIa KOMITBIOTEPHBIX OIepa-
LU 0J1 Tepedopa BCEBO3MOXKHBIX TUIOTES.

Ocobennoctu AIXI

1. OH npuroaeH AJisl pelleHus Jo0bIX 3ajady. EMy Bce paBHO, BO UTO
UrpaTh — B LIAIIKU UM axMaThbl. OH IMMOCTENEHHO BHISICHUT MpaBujia
WUTPBI U HAYYUTCSI UX TIPUMEHSITh.

2. B pesynbraTe ero padoTsl OyneT HaiileHO HanIydIlee BO3MOXHOE pe-
IIeHWe TIPU 3aJaHHOI BXOIAIIe MH(OpMAaIInN.

Takum 06pa30M, €ro MOXHO Ha3BaTh aOCOJIOTHBIM NCKYCCTBCHHbBIM
MHTCIIJICKTOM.

Honroe Bpemsi AIXI cyliecTBoBaj TOJAbKO B BUIE TEOPETUYECKOTO MO-
CTPOEHMUSI, MOCKOJILKY TpeOoBal AJIsl 3aBeplleHMsI CBOeil paboThl Oec-
KOHEYHO OO0JIBIIOr0 KOJIUIECTBA BEIYUCICHUIA.

B 2009 rony Mapkyc XaTTep npemioxui croco0d ynpoiaeHus AIXI, kor-
J1a OTpaHUYMBACTCS TOPU3OHT MOMCKA U MPUMEHSIETCS METON YUCIICH-
Horo peuieHust MonTte-Kapno, B pesynbsrare yero AIXI ctaHOBUTCS BhI-
YUCIMMBIM Ha JIOMAIIIHEM KOMITBIOTEPE JIJISl IPOCTHIX UT'P BPOIE apKabl.
B 3Tux urpax oH ObICTPO HAXOAUT MaKCUMaJIbHO 3P (PEKTUBHBIN alro-
PUTM, UCITOJb3Ys ToJIbKO 1 I'6 mamsaTu.

T'eneTnueckKue AJIrTOPUTMBbI

MoliHble pe3ynbraThl 1aeT reHeThYeckoe nmporpammupoBaHue. K Ha-
CTOSIIIIEMY MOMEHTY CIMCOK M300pETeHUIl «4eJIOoBEYECKOTO YPOBHSI»,
CleJTaHHbIX KOMITbIOTEpaMU B KoMmnaHuu Genetic Programming Inc.,
HCTIONB3YIOIIMMHU 3TY TEXHOJIOTHIO, BKJIIOUaeT 36 HAaMMEHOBaHUIA, U3 KO-
TOPBIX [IBa CEJaHbl MAIIMHAMU BIEPBbIE, a OCTAJbHbIE TOBTOPSIIOT YXe
3aMaTeHTOBAHHbBIC MPOEKTHI.

OnHo u3 HamboJIee 3pUMBIX ITPAKTUIECKUX IMIPUMEHEHU 3BOIOIINMOH-
HBIX aJITOPUTMOB — 3TO KOHCTPYMPOBAHME PAIMOIJIEKTPOHHBIX CXEM.
Hampumep, mporpaMma, OoCHOBaHHAsI Ha T€HETUYECKMUX aJITOpUTMaXx,
HaIllIa HOBO€ HETPUBUAJIBHOE PEIICHNUE IJISI CO3MaHMUSI OIePallMIOHHOTO
YCUJIUTEIS.



noaxodbl K CO3OAHUIO KA

JIBa KpailHux moaxona kK coszgaHuio MU coctost B BbIOOpE TOTO, YTO
SIBJISIETCSI €T0 IJIaBHBIM IIPUHIIMIIOM OpTaHM3allii: HOBBINM CII0c00 00-
paboTku MHGpOpMalIMU WJIM HAaKOIJIEHHME KaK MOXHO OOJIbIIEro KOJu-
yecTBa MH(pOpMaLUKY, IPYTUMHU CIOBAMU, YM UJIY OIBIT?

IlepBrlit momxon ocHoBBIBaeTcs Ha ToM, uyTo MM cnocobeH caMoo0y-
YUThCS, €CJIM HAWTU HEeKUU crocod odbpaboTku mHGoOpMaluun, KOTO-
pBII 3aTeM MOXHO HaIlpaBUTh Ha CylIecTBylomue B MHTepHEeTe 00b-
eMbl JaHHBIX. B KayecTBe 3TOro cynepMmeToaa mpemjiaraiach bailecoBa
JIOTMKA WIN TeOpHs IIpeAcKa3aHusI NaTTepHOB XoKWHca. I1o MHeHUIO
XokuHca, ocHoBa M1 — »5To mpeackazaHue Oyayllero myTeM BBISIB-
JICHCHMSI B IIOTOKE HAHHBIX MOBTOPSIOIIUXCS MOIENIEd — ITaTTSPHOB.
Camoooyvawmuiica M nomxken crate MU-3aponsiiem (SEED Al),
CITOCOOHBIM K JaIbHENIIIEMy CaMOPa3BUTHIO.

Hpyroii mmoaxoa cocTout B ToM, uto MU co3maeTcst Ha OCHOBE HEKOM
0a3bl JaHHBIX, TO €CTh €r0 MHTEJIEKT SIBISETCS OTPaXKEHUEM €TO OIlbI-
Ta. 3gech HauboJiee TepcrneKTUBHBIM sABNsieTca npoekT CYC dyrmaca
JleHaTa, naess KOTOPOro COCTOUT B COOpaHUU MaKCUMaJIbHO OOJbIION
06a3pl JaHHBIX 3APaBOro CMbICJIA B BMJE BbICKA3bIBAHWN O peajlbHOM
Mupe.

M, OCHOBAHHbIA HA NWHIBUCTNYECKOM AHAMNM3E

B 2011 romy Ownina 3anymieHa cucrema IBM Watson («Batcon»), Ko-
Topasi MoIJla HaXOAUTh OTBETHI Ha BoIIpockl Tuma «Kro Hanucan ,,EB-
renust OHeruHa“?». DT BO3MOXKXHOCTHU, Ha TIEPBBINA B3MISIA, KaxKyTCs
Majo MnoJjie3HbIMU s pa3dpadotku MM, Ha gene ke OHU MOTYT OBITh
HMCIOJIb30BaHbI IJISI CO3MaHMUS €T0 siapa.

OnHa u3 ocHOBHbIX 3aga4y M — nonumanue. Hanmpumep, eciu naHa
dpaza «f nmouresn B KUHO», TO aaroputm 1BM Watson MoxeT OBITH
NpUMEHEH K KaxXJoMy U3 CJIO0B B 3TOi (pa3e, YTOObBl YCTAHOBUTh:
0 KOM MMEHHO UAET peuyb, UTO O3HAUYAET «[MOUTU B KUHO», KOTJ1a 3TO
NPOU30MAeT U HA KaKOe KUHO & moiay. IJist 5Toro Heo6xXxoguMo, 4To-
Obl ero 6a3a Obl1a HE MPOCTO IJ100aAbHOM, HO U KOHTEKCTHO OpUEH-
TUPOBAHHON, MOIOJHIEMOM 3a CYeT HEAABHEIrO OMbITa. DTO MOXHO
cleyaTbh, HEMMPEPbIBHO MTPUMEHS S aJITOPUTM «BaTcoHa» KO BCceM IO-
CTyHalIIMM JaHHBIM, TeM CaMbIM KJIaccCuuuupys ux. Kpome toro,
3TOT aJITOPUTM IIOMOXET U B MHTEJIJIEKTyaJlbHOM paclo3HaBaHUU
00pa3oB.

Kommbiorep, Ha KoTopoMm pabotaeT mnporpamma «BaTcoH», cTouT
1 MUJJIMOH AOJIJIAPOB, €ro IMPOU3BOIUTEIbHOCTh IpuMepHo 10 Tepad-
nonc. nsg Toro ytoonl co3nath MU ¢ ucnonb3oBanuem «BarcoHay, He-
00X0AMMO MTPUMEHSIThH 3TOT AJITOPUTM THICSIYU Pa3 B CEKYHY, UTO BEPO-
SITHO, TpeOyeT B ThICSIUM pa3 60Jiee MOIIHOIO KOMITbIOTEPA.

HpI/IHI_II/IH pa6OTbI «BaTcoHa» ocHOBaH Ha IIPUMCHCHHNN COTCH pa3-
HBIX aJrOpUTMOB IIOMCKAa IMPpaBMUJIBbHOI'O OTB€TAa M 3aTCM BBIACJICHUUN
U3 HUX Hauboliee BCPOATHOTIO. K aJIropuTmMy «BaTcoHa» MoOXHO moj-
KJII0O4aTb HOBBLIC aJITOPUTMBI ITOMCKA NI OTCEMBATbh HCHYKHBIC. J10

Mxedch XokuHe

(pog. 1957) — ocHoBaTenb
[ABYX KOMNaHUA —
npou3soauTenei
KapMaHHbIX NepCcoHanbHbIX
KOMMbIOTEPOB, CMAPT(OHOB
1 KOMMyHUKaTopoB Palm
Computing v Handspring,
n3obpetartens Palm Pilot
Treo.

Ayrnac Jlenar

(poa. 1950) — aBTop
KOMMbOTEPHOM NPOrPaMMbl
Eurisko, HanncarHom B
1976-1982 ropax, kotopas
COCTOMT W3 3BPUCTHK, TO
€CTb NTOrN4eCKnx npasun
«ECIN — TON, MO KOTOPbIM
naeT paccyxaexue. 1o
3KCnepTHas cuctema co
CpencTBamMu CaMoobyyeHus.
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AnaH MaTtucoH
TeropuHr (1912-1954) —

AHIMUACKWIA MaTeMaTuK, NorvK,

KpunTorpad, okasasLUmil
CYLLIECTBEHHOE BNVsiHWE

Ha pa3BuTUE NHGOPMATHKN.

TecT ThlopuHra — TecT,

B
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NPeLIOXEHHbIN AnaHoM
Totoputrom B 1950 rogy
cTaTbe «BbluncnuTenbHble
MalLLWHbI 1 pasym» Ans
NpOBEPKY, SBNSIETCS NN
KOMMbIOTEP Pa3yMHbIM

B YEJIOBEYECKOM

CMbICTe CroBa.

MOXKET IIPUBECTU K TOMY, YTO PECYPCOEMKOCTh « BaTcoHa» YMEHBIIINT-
csl, a CKOPOCTb ero paboThl Bo3pacTteT. Takum odpas3om, cozpanue MU
Ha oCHOBe «BarcoHa» okaxeTcs ropa3ngo 0ojiee OJIM3KUM K pealbHO-
ctu. Tem Ooree, yto ycriexu IBM moka3bIBaroT, YTO UMEHHO OOJIbIIINE
KOpIIOpallu CIHOCOOHBI peaM30BBIBATh KPYIHOMACINTAOHBIE IIPO-
€KTHL.

Noaxodbl K MPOBNEME
CAMOONTUMU3ALMN LI

OcHoBHo1 Bonmnpoc UM — 310 naxke He (popmMaibHOE BO3HUKHOBEHUE
KOMMBIOTEPHOM MporpaMMbl, CIIOCOOHOM mpoiitu Tect ThlopuHTa (TO
ecTb 3¢pHEKTUBHO HPUTBOPSITLCS YEJIOBEKOM), a CKOPOCTh IIpOIEeC-
ca caMOONTHUMM3AaLUM YKe CYIIEeCTBYIOILIETo IT100aJbHOTO MHTEJJIEKTA
yejioBeyecTBa. I[lom camMmoonTuMmu3anyeili Mbl UMeeM B BUIY Mpollecc,
KOTa HEKM MHTEJJIEKT pelllacT 3a1a9y O TOM, KaK CTaTh ellle «yMHEee».

I1o aTOoMy BOIIpOCY CYIIECTBYIOT IBE KpPailHNE TOYKHU 3PECHUSI.

1. Bo3moxeH ObicTpo camoontumusupylomuiica MU, peanuso-
BaHHBIM EJIMKOM Ha KOMIIbIOTEePE, BOZHUKAIONIMI JTOKAaJIbHO KakK
HeKas Touyka KpUCTaJJM3alluM, 3a KOTOpol cienyeT ¢a30BHIi
nepexon. Metadopudyecku mnpo Takoit MU rosopar: «KommbloTep
M3 TI0[Bajla 3axBaTbIBacT MUP». KOOKOBCKM mojaraer, 4To TaKoil ObI-
CTPBI CTApT BO3MOXEH 1 3aliMET MEPUOL OT JHEM 1o Heaenb. OYeBuUI -
Holi cTpaTterueid mist Takoro MU OymeT ycTaHOBKA KOHTPOJISI HAal Beeit
IUTIAHETOM C 1IeJIbI0 HEMOMYIIEHUST CBOETO OTKJIoueHus apyrumu MU -
npoekTtaMu. ITocKoJIbKY OH OyneT 00JiagaTh OoJiee BHICOKOI CTEIEHbIO
OoNTUMM3ALMK (2 3HAYUT, O0Jice BEICOKOM KOHIIEHTpalIMeil «MHTEIICK-
Ta» Ha 00BbEM IMMaMATH), TO OH MOXKET 3aXBaThIBATh YK€ CYIIECTBYIOILINE
BbIUMCIUTENIbHBIE pecypchl. [IpoekTsl Bpoae AIXI 6auke mo ayxy K Ta-
KO BO3MOXHOCTH.

2. YcuneHue 17100aJbHOI0 MHTEIEKTa YeIOBEYEeCTBA OYIET COCTOSITh
B IJIABHOM POCTE CYMMAapHOI'O MHTEJUIEKTa BCEX YIACTHUKOB, a TaKXKe
B OIITUMM3AIIMK 3a CYeT OOMEHa pe3ylabTraTaMu B (hopMe HAyKH, pPHIH-
Ka, TOCyIapCTBa U COIUAJIBHBIX CETel 1 IIPUBEICT K IJIABHOMY 1 €CTe-
CTBEHHOMY CIIMSIHHUIO BCEX JIIOAEH B «HATIETIOBEUYCCTBOY.

N KAK JINYHOCTb W KAK CPEOA

Kaxk cpega UM OGynet B yeM-TO NOA00EH uacaaibHOMY TOCYydapCTBY UIU
BCEMUPHOI onepallMOHHON cucTeMe, NPOoSIBIISIIONIE ceOsl TOJIbKO KOT-
J1a €CTh 3aIpoC MJIM Kakasi-TO yrposa JwoasM. Mbl XaeM OT rocyaap-
CTBa, YTO OHO OynaeT 3a0OTUTHCSI O Hallleil 0€e30MacHOCTU, BOCIIUTHI-
BaThb, JIEYUTh, IIPEIOCTABJISATh HAM Bce Heobxonumoe. MaeanbsHbiit N
OyaeT B 3TOM CMbICIIe TTog00eH 3a00TIMBOM MaTepu — paclpenesieH-
HBIlA TTOBCIOAY, OH OyIET 3allMIIAaTh HAC OT JIOObIX BO3MOXKHBIX HEITPU -
sSTHOCTel. 3ayaTkoM Takoro MW sgBISTIOTCA ceTH TOTaJIbHOTO BUIIEO-
HaOmoneHuss. MM kak cpena HejaokajaeH, TO €CTh OH pacIipelnesieH Mo
CeTsIM, y3J1aM, HOCHUTEJISIM, ITOMOOHO TOMY, UTO MBI BUAEIHN B (PMIIbMax
«Matpuna» u «Tepmunarop-2: Cynusiit neus» (Skyner).



bonee TpanuumonHo Bocnpusatue MU Kak TMYHOCTU, @ UMEHHO pa3yM-
Horo po6oTta. YToObl OH CTaJl IMYHOCTBIO, €r0, KAK MUHUMYM, HAaa0 J10-
MOJHUTb PSIAOM «OJIOKOB»: MMaMSITH, LieJenojlaraHus U T. 1. Mbl Aymaem,
4TO Mpo0bJieMa CO3AaHNsI UCKYCCTBEHHOM TMYHOCTHU (B CMBICI€ aKTUBHO
JIEUCTBYIOILIErO areHTa ¢ ONpeaeIEeHHON CUCTEMOM 1iesieii) OyaeT pelle-
Ha OMHOBpPEMEHHO ¢ co3maHueM MU Kak mpoiiecca OTUMHU3 AL MU,

OIHaKo 3TO ellle He CO3laH1Ee «MCKYCCTBEHHOIO CO3HaHUs». OMHUM U3
MPU3HAKOB YEJIOBEYECKOTO CO3HAHUS SIBIISIETCS CIIOCOOHOCTD MEepeXu-
BaThb KBajilda — Kaye€CTBEHHBIN acHeKT JI000To CyObEeKTUBHOIO Mepe-
XuBaHusdg. Hanbojiee 04eBUIHBIM MPUMEPOM KBajaua SBJISIETCS OOJIb.
Takue punocodnl, kak HaBua YaaMepc cuuTaroT, YTO KBajinda HEBO3-
MOXHO nepeaaTh ¢ MOMOIIbIO MH(pOpMallii, HEBO3MOXHO OMUCaTh KaK
yacTh ¢usndyeckoro mupa. Borpoc o Tom, cMoxeT 1u MM Ha camom
JieJie mepeXuBaTh CEHCOPHBIN OITBIT, SIBJASETCS MPEeIMETOM NalbHEeHIINX
WcclienoBaHUl B 001acTu (puaocoduu 1 HelpoGhU3UOIOTHUH.

CyliecTByeT O4eHb MHOIO pa3HBIX TOYEK 3PEHUS Ha TO, YTO TaKOeE
kBanua. Ilocne cozpanuss UM sta nmpobieMa mpuoOpeTeT ImpakTuue-
CKYIO aKTyaJlbHOCTb, MOCKOJIbKY ¢ TToMoIlbi0 MU cTaHEeT BO3MOXHBIM
Tak WU MHa4Ye MoJaeaupoBaTh Joaeit. Ho mpusHaTh UX «<HACTOSIIUMU
JIIOOBMU» MBI CMOXEM, TOJIBKO €CJIM OHM Ha CaMOM JIeJIe YTO-TO Iepe-
XKWBAIOT, a HE SIBJISIOTCS TaK Ha3bIBAEMBIMU «(PHI0COPDCKUMHU 30MO»,
KOTOpbI€ TOJbKO TOBOPST, YTO UMEIOT CYOBEKTUBHBIUA ONBIT. MBI HE
3HaeM, Kak MMEHHO OyaeT pelleHa nmpobiemMa KBajiva, HO IpeacKas3bl-
BaeM, 4To 1o mepe co3znaHuss MM oHa OyneT cTaHOBUTHLCS Bce Oosiee
AKTYaJIbHOM.

KNACCUOUKALINA BMOOB
WCKYCCTBEHHOI O MHTENNEKTA

«Mporpamma c ane-
MeHTamu N»

Mporpamma, B HEKOTOPbIX OTHOLIEHMAX NogobHasa yeno-
BEKY UIN JaXe NPeBOCXOASLLAs ero, HO He ABNSLWasncs
MOMHOLEHHBIM HE3ABUCUMbIM areHToOM. 3TO MOXET ObiTb
nporpamma — BOAUTENb MaLUMHbl UN YMHbIA MOWUCKOBUK
B VMIHTepHeTe

«YHuBepcanbHbIi Mporpamma, crnocobHas coBepluaTth Nobble BO3MOXHbIE
Nn» BUAbl MHTENNEKTyanbHOW akTUBHOCTM, B TOM 4Yuclie U Bee,
AOCTYMHblE YeroBeky

«CunbHbIn UW» nnu
«cBepx NNy

YHusepcanbHbii W, Ha MHOro NnopsgkoB NPeBoCXo-
ASALWKUN YenoBeka 1 BCe COBPEMEHHOE YeNoBEeYeCTBO

no MHTennekTyansHon mowwun. CeepxM Bo3HMKaeT n3
yHuBepcanbeHoro VI 3a cyeTt ero npouecca camoonTu-
Mu3aumm — 3P HEKTUBHOIO COBEPLUEHCTBOBAHUSA CBOEr0O
YyCTpOWCTBa, pa3paboTku HOBbIX anropuTMOB peLleHus
3apad u gobasneHns HoBoro obopyaoBaHus

«BcemupHbin M» CunbHbIi N, KOTOPLIN KOHTPOMMPYET BCHO NaHETy U
npeacTaeBnsieT cobon HeuTo cpeaHee mexay MHTepHeTom,
rocyaapCTBOM U CUCTEMOW TOTanbHOro KoHTpons. OH Ha-
AeneH NoOHMMaHueM NPoUCXOASALLMX NPOLECCOB U NpaBu-
namMmu no yperynmpoBaHuio KOHMNUKTHbIX cuTyauumi. Mo

CyTn 3TO BCEMUPHaA onepalnoHHaaA cncrtema

Oasug Yanmepc (pop.
1966) — aBcTpanuickii
chunocody, creumanmanpy-
foLLmiics B 0bnactu
chunocochum cosHaHws.

Cepreit MuxannoBsuy
BpwH (pog. 1973) — paspabot-
UMK M COOCHOBATENb (COBMECTHO
¢ Nappw Meimxem) novnckoBom
cuctembl Google.

BeH Mépunb: «Bupty-
arnbHble MUpbI SBNSIOTCS
“aeanbHbIM NPOCTPaHCTBOM
Ans TpeHnposku UIA-codTa,
MOCKOMbKY 34eCh NporpaMma
MOXeT 06LLaTbCs C COTHAMM
ThICAY 1 MUITIMOHAMM TKofEN,
KOTOpbIE BbICTYMAT yYuTENAMM
1 0byyat MM HoBbIM BeLLaMy.

BaHr NMen — npocec-
COp MO KOMMBHOTEPHBIM

W KOTHUTUBHBIM Haykam
YHuBepcuteTa MHaunaHbl
(CLLA), aBTOp KHUMM
«KecTkas rubrocTb: oru-
ka uHTennekta» (2006).
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OB30P COBPEMEHHBIX PASPABOTOK W

Heckonpko OONBIIMX M MaJIbIX KOMIIAaHUN 3asIBJISJIM O TOM, YTO pa3s-
pabarweiBator MU. Kpymasie koHdepenuum no MM cobuparotr coTHH
YIaCTHUKOB, TaK 4YTO HEBO3MOXHO IIpeICTaBUTh BeCh crmcok MMU-
npoekToB B Mupe. KpoMe Toro, HanboJjiee yCIIeIIHbIE IIPOSKTHl MOI'YT
OBITH 3aCEKpEUYeHBbI, HAIIPpUMeEP, IPOEKTHI, OCYIISCTBIISIEMbIE BOCHHBI-
mu CIIA u npyrux cTpaH mupa.

Crroaprt lWanupo

(pom. 1944) — amepuKaHCKIiA
Y4eHbli, paboTaeT B 0bnacty
dunocodum, MatemaTuku

W FIOTVIKA.
Hanb6onee napectHblie U-npoeKTbI
MpoekT OpraHusa- Hauvano Llenb npoekTta Moapo6GHoCcTH
TOp, PYKOBO- npoekra
auTtenb
SyNAPSE DARPA 2009 rog MocTtponTtb k 2015 rogy Y4YacTHUKM NpOEKTa CYNTAIOT, YTO AN
(AmepukaH- 4Yun, coaepxalumm CO30aHNS MHTENMeKTyanbHbIX MaLLVH
CKkOe BOEHHoe 1 MNpA MCKYCCTBEHHbIX AO0CTaTO4HO CMOZenMpoBaTh TOMbKO ca-
areHTCcTBO HENpPOHOB U 1 TPrH cu- Mble nonesHble 0cobeHHOCTN Buonoru-
nepcneKkTunB- Hancos YECKNUX HEMPOHHbIX CETEN U OCTaBUTb B
HbIX TEXHOSO- CTOPOHE «4eroBeveckme» 4acTu Bpoae
rin) camoco3HaHus. B 2009 rogy 6bino npo-
BeLleHO MoJenupoBaHne paboTbl Takoro
yuna Ha cynepkoMnbloTEPE, NPU 3TOM
KONIMYECTBO HEMPOHOB B MoAdenu 6bino
pPaBHO KONMMYECTBY HEMPOHOB B KOpe
MO3ra KOLLIKU
HTM xedd 2005 rog Ha ocHoBe co6cTBEHHOM MepBble ycnexv — nporpamMHble
(Hierarchical XOKMHC 1 TeopeTu4eckon 6asbl nakeTbl pacnosHaBaHusa obpasoB Ha
Temporal KOoMnaHus co3gaTtb U NpoaBurath n3obpaxeHusix n sugeo. Nnatcpopma
Memory) Numenta nporpamMMHyto nnatdgop- OecnnaTtHO JOCTyMHa Ans nccregosa-
My, MpeaHa3HaYeHHyo TenbCKMX Lenewn
ans paspaboTkm Kom-
MEepPYECKUX NPUMOXKEHWNIA
Ha anroputmax paboTbl
KOpbl FONIOBHOrO Mo3ra
Mind MapBsuH Hekabpb CospgaTb «MO3roBOW COo- MwuHCKMI NpogomkaeT NIMHUIO «Knaccu-
Machine MuHckuin 2009 roga, npoLeccop» — MMMnaH- yeckoro M». OH onupaeTcs He Ha Mo-
Project CPOK — TaHT, KOTOPbIN NO3BONUT JenvpoBaHne HEMPOHHOW CETU MO3ra,
5 net NOAAM C HempoaereHe- a Ha BOCNpOM3BeAEHNE B KOMMNbIOTEPE

paTuBHbIMK 3aboneBa-
HUSIMW BOCCTaHaBNMBaTb
4acTb KOTHUTUBHbIX
dyHKLMIN. BO3MOXHO,
YCTPOMCTBO TaKXKe MOXHO
OyaeT ncnonb3oBaThb AN
YCUIEHUS UHTENNEKTa
300pOBbIX Nogen

COBpPEMEHHbIX I'Ipe,D,CTaBJ'IeHVIVI O TOM,
KaKkue npoueccbl YenoBek ncnosib3yet
npn MbllUNEeHNN. MuHCKnn 1 ero komaH-
Aa NbITaloTCA BblAENNTb aNMrOPUTMbI, C
NMOMOLLbIKO KOTOPbIX YenoBevyecknum Moar
pewaeT pa3Hble TUnbl np06neM, a 3artemMm
MHTErpnpoBaTtb UX B €OVNHbIA UHTENMNEKT
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IIpoodoasncenue maba.

MpoekT OpraHusa- Hauyano Llenb npoekTa Moapo6GHoCTH
TOp, PyKOBO- npoekra
avTtenb
MpoekT Google 2007 ropn, CospaTb NN, noHnma- OavH 13 ocHoBaTenem NoOMCKoBUKa
Kopnopauumn BO3MOXHO IOLLMI peyb 1 ynpas- Iappu Mengx 3assun B 2007 roagy, 4To
Google paHee NALWNA 3HAHUAMMU. Google Beget paboTbl no co3gaxuo .
C 2012 roga BBOAOAT Mo ero MHeHWUI, anropuTMbl geaTerb-
CUCTEMY OTBETA Ha BO- HOCTW YernoBEeYeCcKoro Mo3ra MOXHO
npocCbl Ha eCTECTBEHHOM onucartb NporpaMMHbIM KOAOM 00beMOM
A3bIKe B MOMCK BCEro B HECKOMbKO COTEH Merabant
AGI (AGls) Adaptive A.l., 2001 rog WN3yyeHune, paspaboTtka KomnbtoTepHble CMCTEMbI HA OCHOBE
Inc. (a2i2) 1 KOMMepumanusauus TexHonorum AGI («Aruc») cnocobHbl
n3obpereHun B 06- K 0ByyeHuio.
NacTn UCKYCCTBEHHOro B 2009 rogy komnaHusa npegnoxuna
WHTennekTa Ha 6ase Ha PbIHOK YMHbIX areHTOB, KOTOpbIE
KOMMbIOTEPHBIX CUCTEM MOTYT NoAAEpPXUBaTh TENEMOHHbIN
Ha OCHOBE TEXHOOrNn pasroBop B cnyxbax nogaepxku
AGI (AGls)
OpenCog Ben Mépunb 2008 rog, Cospgatb nnatcopmy, B xoge npoekTta nnaHupyetcsa co3gatb
1 KOMnNaHus CPOK — Ha KOTOPON pasHble NW, aHanornyHeln 2-netHemy pebex-
Novamente, ot 10 po rpynmnbl y4EHbIX CMOTYT Ky — obnagawLun 3HaHUSMnN 0 Mupe
SIAI 20 net npumeHaTs csou NN- 1 cNocobHbIN K AanbHenwemy camooby-
(Singularity B 3aBUCU- anropuTMbl, NOMb3ysiCb yeHuto. B pesynbrate obyyeHnst MOXHO
Institute for MOCTU OT eguHou 6a3on faHHbIX OyneTt co3gaBaTh Kak yHMBepCanbHbI
Artificial unHaHcK- 0 peanbHOCTU N eAVHON WU, Tak n cneumanmanpoBaHHbIe CUCTe-
Intelligence) poBaHus dhopmou npeacTasneHns Mbl
CYC Komnanus 1984 rog Cos3gatb 06beMHy Mpepnonaraetcs, 4To 06beanHeHNE
Cycorp, Inc., OHTONornyeckyto 6asy 6a3bl JaHHbIX, CO30aHHON B X04e Npo-
[yrnac lNenat 3HaHWIA, NO3BONSIOLLYIO eKTa, C 9BPUCTUYECKMM aHann3aTopom
nporpammam peLuatb (nporpammolii, cnocobHon coBepLuaTb
CNoXHble 3aa4vn 13 riornyeckme onepawmmn no HekKUm
obnactn UM Ha ocHoBe npasunam u cosgaBaTtb HOBbIE NpaBu-
NornyecKoro BblBOAa U na, B TOM YMcne npasurna U3amMeHeHus
npuBneYeHns 34paBoro npaBwui) MOXeT MPUBECTU K CO30AHUI0
cMmbicna MW yenoseyveckoro yposHs. B 2009 rogy
KOMMaHusl BbIMyCTW1a HOBYIO BEPCUIO
cBoew nporpammbl OpenCyc 2.0, ko-
Topas cogepxut 47 000 koHUenumnn n
300 000 gakToB 0 HMX. ECTb NpoekThbI
no ooveanHeHno CYC c Bukuneaunen
NLC KomnaHus 1998 rop, CosgaHue cuctembl NLC He aBnseTcs OTAENbLHON nporpam-
(Natural ABBYY B Oekabpe WWN ons nepesoaa, MOW, OHa pa3pabaTtbiBaeTcs B Ka4ecTBe
Language 2010 ropa pacno3HaBaHUA U aHanu-  NepcrnekTMBHON NNaTtdopMbl, NPUrogHON
Compiler) nonyyeH 3a TEKCTOB, BbIYNIEHEHME ONs fAanbHewwen pa3paboTku npo-
rpaHT HeobXxoauMbIX KyCKOB rpamMmmHoro obecneyeHuns Ans cMbic-
CkornkoBo TeKcTa N3 OrpoOMHbIX NIOBOrO Noucka B TEKCTE, HaX0XAeHus

MaccuBOB AaHHbIX. MNpu
3TOM paspabaTbiBaemast
TEXHONOrns He 3aBUCUT
oT BblibOpa A3blka

aKTOB B TEKCTE, HE UMEIOLLEM YETKOMN
CTPYKTYpbI, ANA aHanu3a AOKyMeHTauum
W Opyrux npunoxeHumn
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IIpoodonscenue maoba.

MpoekT OpraHusa- Havano Llenb npoekTta Moapo6GHoCcTH
TOP, PYKOBO- npoekTa
AuTenb
ACT-R YHuBepcutet 2009 rog M3yyeHne mogenu KorHu- CospgaHue ga3blka NporpaMmMmMpoBaHng,
KapHeru- TMBHOW apXMTEKTYpbI C MOMOLLbHO KOTOPOro KOHCTPYMPYHOTCS
MennoH, pedneKkcuBHbIE NPeanonoXeHUs o Npo-
>xoH PobepT Lileccax 4eriloBe4ecKoro MblLUNIEeHUs1, TO
AHOepcoH €CTb MoJenu, onucbiBakoLLne pasnuny-
Hble BMAbl YENOBEYECKOWN OEeATENbHOCTU
(4TeHne TekcTa, NoHMMaHue s3bIKa,
KOHTponb noneta). [poekT aenuTcsa Ha
CUMBOJINYECKUIA U CyOCUMBONNYECKUI
ypOBHU. Ha nocnegHem KomMnunaTop
peluaerT, kak Hanbonee apdPeKTUBHO
BbIMOMHUTb NPEeAnoXeHHbIe eMy npo-
rpamMmbil
SOAR YHusepcutet 1983 rop MHTerpaumsa pasnmyHbIx Mogens SOAR onucekiBaeT opraHusa-
wTtata Mu- apxuTekTyp oby4eHus, LiMI0 nNpoLuecca NoCTOsIHHOro oby4eHus
yuraH u etle LenenonaraHusa u co- HOBOMY, OOHOBMEHUS 1 pacLUMpeHus
psia By30B XpaHeHWe 3HaHWi BHYTpWM  KapTbl NpobrneMHOoro npocTpaHcTBa,
CLWA, DxoH €JVHOWN CUCTEMBI ANS NoCTynMpyeT opraHM3auunio npolecca
Ilapa, DARPA pa3paboTku cuctem, pelweHns npobrnem. ns aToro ncnone-
KOTOpble AEMOHCTPUPYIOT  3yeTcst HAabop onepaTopoB, KOTOPbIN Bbl-
pasymHoe noeefeHve 6upaeTcsa 13 4ONroBPEMEHHON NamsaTn
Polyscheme Hwuk 2002 rog OoctmxeHne U yeno- OcCHOBOW MHTErpauumn BNsSEeTCa UCKyC-
Kaccumatuc BEYECKOrO YPOBHS NyTEM CTBEHHbIN «POKYC BHUMaHUSA», KOTOPbIWA
MHTEerpauumn pasHboix nepemeLlaeTcs ¢ 04HOro NPOrpaMmMHOro
Y3KMX PELLUEHWUN, YXKe pelleHunsi Ha gpyroe. MNpu aToM Kaxagoe
HaNOEHHbIX B KOHKPET- 13 KOHKPETHbIX peLleHni paccMaTpuBa-
HbIX NpunoxeHuax N €TCA Kak cTpaTerus, BegyLas BHUMaHUs
yepes MHOroBapuaHTHy0 BceneHHyto
LIDA CTaH 1994 rog CosfgaHune KOrHUTUBHOM TexHonorus LIDA 6a3unpyetcs Ha
®paHknuH TEeopun BCEro nyTem KOrHUTMBHOM Uukne LIDA, koTopbln no
annapartHoi peanusauumm CYTU SIBMNSIETCA «KOTHUTMBHBIM aTOMOMY.
1N 06beanHeHNs HeCKOomMb- KorHutmeHbIn uukn LIDA coctouT B
KUX MCUXOMNOTrMYecKnx m obmeHe nHdopmaumen mexay Mogyns-
HENPONOrM4YecKNx TEOPUN MU NaMATU, OENCTBUS U rnobanbHbIM
paboynm npocTpaHcTBOM Mo3ra. Mpu
3TOM MpeanonaraeTcs, YTo pasnuyHbie
npouecchl COPEBHYIOTCA 3a AOCTYN K
3aTOMYy paboyemy NpOCTPaHCTBY, Kak
ntoam B obwectee — 3a goctyn k CMU
SNePS CTioapt 1969 rog, CospaHne NHTEnneKkTy- OcHoBHast 0COOEHHOCTb COCTOUT B TOM,
(cemaHTHYe- Lannpo anbHbIX areHToB, NOHU- YTO BblCKa3blBaHWUsI OPMYNUPYOTCA
CcKasl ceTeBasi MatoLLUX A3bIK B B/Ae TEPMUHOB, a He NPEANIOXEHNN.
npoueccop- B pesynbraTe BO3MOXHbI BbiCKa3blBaHUSA

Has cucTema)

0 ApYrux BbiCKa3biBaHUAX 6e3 Kakux-
nunbo orpaHu4eHnit 1 6e3 Bbixoda 3a
npegenbl NOrMkn nepBoro nopagka
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Oxonuarnue maoba.

MpoekT OpraHusa- Hauvano Llenb npoekTa Moapo6GHoCcTH
TOp, PYKOBO- npoekTa
avTtenb
AIXI Mapkyc 2000 rog PaspaboTka yHusepcanb-  [TodpobHocmu cM. Ha c. 114
XatTep HOro noaxoda k cosga-

Huto VI, ocHoBaHHOTIO
Ha Teopun anropnTMoB u
6anecoBoi NOrMkn

NARS Banr Men 1995 rog Cospatb cuctemy obuye- Yuntca Ha cobCTBEHHOM ONbITE U
ro HazHayeHwus, crno- AEeNCTBYET NPW HENOMHbIX 3HaHUAX. Uc-
COBHYI0 K Nornyecknm nonb3yeT HECKOMNbKO BUAOB MOTUKN Ha
paccyXaeHusm pasHbIX YPOBHSIX pacCyXAeHWn

Copycat [yrnac Xod- 1988 rop MopenupoBaHue BbICOKO- B HacTosiLLMin MOMEHT Ha ee OCHOBEe

WwTagTep YPOBHEBOIO MbILLMEHNS; cAenaHbl NporpaMmbl Ans pacno3Hasa-

npegnonaraeTcs, YTo Hua obpasoBs, NpeAckasaHusa nocneno-
MbILLUIIEHNE OCHOBAHO Ha BaTeNbHOCTEN Yncen u npeackasaHns
Cc0o34aHMM aHanorun My3blKanbHbIX Menogun. get pas-

paboTka yHMBepcanbHON apXTeKTypsbl
npenckasbiBaoLLEro areHTa




Adunckyccus
O BO3MO)XHOCTM
nosHoueHHoro U

B HacTosIIMiT MOMEHT HEM3BECTHO TOYHO, BO3MOXHO JM CO31aTh
NU. Ho mbl cuutaeM, uyTo co3ganue MM Becbma BEpOSITHO.

MEI TT0/1aTaeM, 4TO C TOMOIIBIO TEXHUYECKUX CPEeACcTB (He 00s13aTeIbHO
KOMIBIOTEPOB, UMEIOIINX COBPEMEHHYIO apXUTEKTYpPy, HO CKOpee Bce-
ro C UX MOMOIIbI0) MOXHO CO3[aTh MAallIMHY, KOTOpasi OyaeT CIoco0-
Ha MOIEINpPOBaTh MOBEIeHNE YeI0BeKa HEOTIMUMMBIM 00pa3oM, Mpu
3TOM NIPEBOCXOIS €ro B JIIOOBIX BUAAX TBOPUYECKON HesITeIbHOCTU. bo-
Jiee TOro, Mbl IoJjiaraeéM, 4To Takas maiivHa oyaert co3gaHa B XXI Beke.

AprymMeHTbl B NOfIb3y rMNoTe3bl 0 BO3MOXHOCTK co3aaHusa UU

AprymeHT

O6ocHoBaHue

OTcyTCTBVIe AoKa3a-
TEeNbCTB HE €CTb Onpo-
BepXeHne rmnoTesbl

To, uyto NI noka He co3faaH, roBOpuUT TOSBKO O
CINOXHOCTM 3a[ayu, HO HE O ee HEPELLUMMOCTH.
YyeHble nsyyatot temy VN Bcero 50 net. Ha
nepexon OT NepBbIX BO3AYLWHbIX LWAapoB bpaTbes
MoHronbdbep k camoneTy 6paTtbes Pant ywno
120 net. B TeyeHne 3TOro BpeMeHn nogasnstoLlee
60nbLUNHCTBO Ntoael ObINo yBEPEHO B TOM, YTO
HEBO3MOXHO CO34aTb CaMOJET, TAXenee Bo3ayxa

WHTennekT yxe cyuie-
CTByeT B npupoge

YenoBek cMOr NOBTOPUTbL MHOTME NPUPOAHbIE A0-
CTUXEHWS, B YaCTHOCTU, MONeT NTuL, Tepmosiaep-
HbI CUHTE3

MponcxoguT nnaBHoe
HenpepbIBHOE yry4-
LIeHne BO BCeX

Tex obnacTsx,
KOTOpbl€ OObIYHO OT-
HocsaTes k A

Hanpumep, CyuleCTBEeHHble yCnexu 3aMeTHbl B 06-
nacTh pacno3HaBaHUA 06pa303

Cospgatotcsa nonHble
KapTbl HEMPOHHbIX
ceTew XMBbIX OpraHns-
MOB

YXe cosgaHa nosiHas kapta HEMPOHHOW CeTu
yepBsi-HemeToabl. [10 TeM Xe NpUHLMNAaM MOXHO
co3aaTtb KapTbl HEMPOHHbIX CeTen Gonee CNoXHbIX
XMBOTHbIX U C MOMOLLbIO KOMMbIOTEPA BLIICHUTD,
peanusyoT N 3T MOAENu B TOYHOCTU NOBEAEHME
UX XMBbIX aHanoroB. YaayHble pesynbsraTbl 3KC-
nepvmMmeHTa 6yayT cBMAETENLCTBOBATb O TOM, YTO U
Mogenb 4YenoBe4yeckoro mosra 6yaer BocnponsBo-
OUTb NOBeAeHNe YyenoBeka
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Oxonuarnue maoba.

Ne AprymeHT O6ocHOBaHMe
5 B mupe pabotaet MHorve 3 NpoeKkToB pelnny npakTuyeckne nH-
HeCKOINbKO AeCATKOB TennekTyanbHble 3agaqv

Hay4YHbIX NMPOEKTOB,
KOTOpbIE uccnenyoT
pasHble Noaxoabl

K co3gaHuo NN

6 3akoH Mypa ycnelHo MponcxoouT pe3koe CHUXEeHne CTOMMOCTH 060-
paboTaet pyOoBaHusi, He06Xo0aMMOro Ans 3KCNEPUMEHTOB
NonHoueHHbIx N

7 HakonneH 6onbLuon MponcxoouT HakonneHne 3HaHWA O TOM, YTO Ha
ONbIT B pa3HbIX NOMNbIT-  CaMOM Aiefe HY>XHO U He HYXHO Ans cosgaHus A
Kax co3gaHua A

HpI/IBC}ICHHbIC APTYMCHTBI TOBOPAT O CEPBE3HOCTU ITMITOTE3bI BO3MOXK-
HOCTHN I/II/I, HO OKOHYAaTeJIbHBIM JOKA3aTEIbCTBOM MOXET ObITh TOJIbKO
€Tro CO3daHuc.

MoxHo IIPpCAIIOIOXKNUTD KOHUICIITYAJIbHO HpOCTOﬁ, C TCOpeTI/I‘ICCKOfl
TOYKMU 3pCHUA, CIoco® co31aTh MHTEJIEKT YeJI0BEYECKOTO YPOBHA —
CKaHMPOBAHUEC MO3ra 4€JIOBE€Ka 1 MOACIMPOBAHUEC €0 Ha KOMIIBIOTEPCE.

XOpOI110 U3BECTHO, YTO B KOMIIBIOTEPE CUTHAIKI IlepenatoTcs B 10 Mui-
JIMOHOB pa3 ObICTpee, YeM B YeJIOBEUYECKOM MO3T€ 10 MPUYMHE TOrO,
YTO CHUTHAJbl B aKCOHAaX PacCIIPpOCTPAHSIOTCS KpailHe MEIJIEHHO, a B
9JIEKTPUUECKHUX IIPOBOAAX — CO CKOPOCTBIO CBETa.

TakuM 00Opa3oM, ecliM PEKOHCTPYKLIMSI JUYHOCTU YeJoBeKa IO ero
MO3TYy CTaHET BO3MOXHOI, TO? OTCKAHUPOBAB MO3T HECKOJIbKMX YMHBIX
JIIOICH M COCIMHUB UX B MPOAYKTUBHYIO CETh, Mbl MOXEM 3aITyCTUTH €€
CO CKOPOCTbIO, B MMJUIMOHBI pa3 IPEBBIIIAIIIECH OOBIYHYIO CKOPOCTh
MBIIJIEHUS J10[¢eil, U MoayduThb 3a 30 ceKyH pe3yJbTaT, 3KBUBaJIEHT-
HBII TPyNNoBoOi paboTe 3a roA. Benb yenoBedyecTBO ymMeeT yCUIMBATh
COBMECTHBI MHTEJIEKT CPYIIII JItoaei, oobenuHsas ux B HUM u 1. 1.

Anrmmiicknii ¢usnk m maremMatuk Pomxkep IleHpoy3 B kHUTe «HOBBIH
VM KOpOJsi», Beienmeit B 1989 romy, yreepxnaet, uro UM HeBo3MO-
KEH, IOTOMY YTO B MO3TY IIPOMCXOIST HEBBIYMCINMBIC KBAaHTOBBIC
IIPOLECCHI, KOTOPBhIE HEOOXOMUMBI IJIsI TBOPYECKOIO MBIIIIJICHUS U CO-
3HaHWs. Ham mpencrasiisieTcst, 9TO JaHHBIN BHIBOI HE BIIOJIHE KOPPEK-
TEH 10 CJICOYIOIIMM IIPUIMHAM.

1. KBaHTOBAas npupoga CO3HaHUA — 3TO JAJIEKO HE MC—)ﬁHCTpHM HayKM.
Ho naxe ecnu 3to TakK, Mbl MOXKEM UHCITOJIb30BaTbh KBAHTOBbLIC KOMIIbIO-
TEPbI NJIU XKMBbLIC HeﬁpOHBI JJ1d €10 MOoOCJIMpOBaHuUAd.

2. Insg Toro uyto6sr MU cTanm urpaTth BaXXHYIO pOJib B Cyab0ax deaoBe-
YyecTBa, eMy He HYXXHO 00JlafaTh HU CO3HAHMEM, HU CIIOCOOHOCTBIO K
tBOopYecTBY. CoBpeMeHHBIT MU MOkeT oOBITpaTh JIIOOOTO YeIoBeKa B
IIaxMaThbl, He MCIIOJb3ysI HU CO3HAHMSI, HU MHTYUIUU. JIpyruMu cio-
BaMM, MHTYULIMSI — 3TO TOJIbKO MOJIE3HAsl XapaKTepUCTUKa, COKpalla-
IollIas CKOPOCTh Iepebopa KOMOMHAIIMI, HO 3aMEHseMasl aJlropuT-
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Huk BocTpom fokasbiBaer,
4TO BEPHO N0 KpaiiHei Mepe
OfJHO W3 TPEX: a) Mbl XX1BEM B
KOMMbIOTEPHOM CUMYNALIAY;

6) BCe LmBMIM3aLMHN
camopaspyLuatot cebs Ao Toro,
kak cospatot W

B) H1 O/iHa CBEPXLMBMNIN3ALMS
He co3[aeT NPOABMHYTBIX
CUMYNSALWIA, YTO, CKopee
BCEro, 03HavaerT, yto M
HEBO3MOXEH.

maMmu. JloctaTouHo cKa3aTbh, 4To omnacHbii MM — s310 MU, KOTOpHBIHA
MOXeT oObIrpaTh uejioBeka B J000# urpe. BoiiHa u 3apabaThiBaHUE
JIEHET — 3TO Pa3HOBUIHOCTHU TaKHUX M.

3. Ecau oOGHapyxXuTCca Kjacc 3adad, JOCTYITHBIX YeJIOBEKY, HO He JI0-
CTYIIHBIX KOMITBIOTEpPY, BO3MOXHA CUTyallus TIPSIMOI 3KCITyaTalluu
Joaeit oy pelieHus 3TUX 3a1ad, IIPYU 3TOM KaXKIblid U3 HUX He OydeT
3HATh, KAK UMEHHO OyJIeT ITPUMEHSITBLCS €TO pellleHHE.

Hanpumep, ceiiuac paboTaloT cliaMepcKue HporpamMMbl — OHU
OpOCST JIOJEN Ha CBOEM caliTe ¢ «KJIyOHUUKOI» pacro3HaThb KOH-
TpoJibHbIe U Pbl HAa PUCYHKE, B3SITOM C APYroro caita, U TaKuUM
006pa3oM NoJIiyyaroT JOCTYH K 3TOMY CAMTy.

OcHoBHasi NpuYKnHa, 3acTaBnstoLlas nogen anpuopu UCKo-
YyaTb BO3MOXHOCTb VW, — 3T0 930Tepuyeckne npeacraBneHums
O CyLLEeCTBOBaHUM AYLUN U YYBCTBO COBCTBEHHOW BaXKHOCTMU.

Mb1 He oTBepraemM Bo3MOXKHOCTb Toro, 4To MM He OyneT co3gaH, HO Mbl
mojaraemM, 4To caMm (bakKT HEBO3MOXHOCTHU €ro CO3IaHUsI OyIeT OTKPHI-
THEM HEKOTOPOIo NPUHILUIIUAIBHOTO CBOMicTBa BeceneHHOIA.

MoxHo ckazaTb, yTo MW — 3To ajJropuT™m co3gaHUs aJrOPUTMOB,
a CBEPXMHTEJJIEKT — 3TO CIOCOOHOCTh MopoxaaTh oobiyHbIe U, TO
€CTb aJITOPUTM B KyOe.



Mpobnema
apyxecreeHHoctu U

B 1940-¢ rogpr Aii3eK A3MMOB B paccKase «XOpOBOI» BIIEPBbIE HAITHCAII
0 mpoOJieMe BO3MOXHOM BpaxkaeoHocTH (HeapyxkectBeHHocTH) MU 1
MPEIIOKUIT IJTST ee pelIeHUs « Tpr 3aKoHA pOOOTOTEXHUKM».

1. PoGoT He MOXXeT MPUYMHUTD Bpe.l YETOBEKY UJIM CBOUM O€31eliCTBU -
€M IOIYyCTUTb, YTOOBI UEJIOBEKY ObLI IIPUUYMHEH BpE/l.

2. Po6oT nomkeH MMOBUHOBATHCS BCEM ITpUKa3aM, KOTOPbIE TaeT Yesio-
BEK, KpOMe TeX clydaeB, KOraa 3TU IpMKasbl MpoTuBopeydat [lepBomy
3aKkoHy.

3. Po6oT noJjixkeH 3a00TUTHCS O CBOEit 0€30MacHOCTU B TOI Mepe, B KO-
TOPOI 3TO He IpoTuBOpeunt IlepBomy u Bropomy 3akoHaM.

CornacHo 3TUM 3aKOHaM, 000CHOBaHMEM 0€30MacHOCTU YeI0BeKa SIB-
JISIETCSI HECIIOCOOHOCTh po00Ta MPUYMHUTD Bpel, OMHAKO CaMO ITOHSI-
THE «Bpena» HUKaK He OIIpeaeaeHo.

Ecnu HeT yeTKoTO omnpeneneHus, YTO TaKOe BPed M UTO Takoe 6Ji1aro
IJIsT 9enoBeka, cutyanuu ¢ MM MoryT OBITH HeIlpeacKa3yeMbIMMU.
Hampumep, ecim Hekuit U mo3HAKOMUTD C PEAUTUO3HBIMMU IIPE -
CTaBJICHUSIMU O MUPE, OH MOXET IIPUATH K BBEIBOAY, YTO BBICIIUM
cyacTbeM IS JIIoAeil SIBIIsIETCS paif, 1 YMepPTBUTH YEJIOBEUECTBO,
yTOoOBI BCE AyIIY MOMaanu Ha Hebeca.

ITockoabKy A3MMOB HUKAK HE ONpeae/Iu, YTO IJIs1 YEJIOBEKa MOXET SIB-
JISITbCSI ©JIaroM, a 4TO BPEAOM, €ro 3aKOHbl POOOTOTEXHUKHU, MO CYTH,
SIBJISIFOTCS JIUIIb OJIaTMMU TOXEJaHUSIMU I10 TTIOBOJY TOIO, YTO Obl MBI
XOTeJIU OT POOOTOB, HO He HAOOPOM HMHCTPYKIIUIA, KOTOPbIE MOIYT
K 9TOMY pe3yabTaTy IPpUBECTU.

Kpome Toro, 3aKOHBI, IIPUTOOHEIE IJIsI JOMAaIlIHEeTO poOOoTa ¢ IIPOCTpaH-
CTBOM KOMIIETEHIIMM B HECKOJIbKO JCECSITKOB METPOB M MHTEIICKTOM
KaK Yy CIyTH, HeTIPUTOMHHKI IJIsI BCEMHMPHOIO CBepx4deaoBeueckoro MU,
CIIOCOOHOTO MpeaBUACTh U INTAHUPOBATh HA NECSATKHU JICT BIIEPE/I.

Haunyywnm cueHapuem Ham npeactaBnseTca MHTerpauums
nogen B eguHbl MHTENMEKT, NOCKONbKY 3TO NO3BONUT COXpa-
HUTb N Pa3BUTb LLEHHOCTM MaKCMMaribHO O0NbLLIOro Ymcna nio-
aen. OgHako Opyro BO3MOXHbIA CLEHapuin — 3TO co3gaHune
He3aBUCUMOW OT YenoBeka KOMMbOTEPHON NporpaMmmbl, obna-
AatoLLlen MHTENNEKTOM, KOTOPbIN MPEBOCXOAUT YENTOBEYECKUIA.

B 1985 rogy Ansek Asnmos
B pomaHe «PoBoTbl 1
mnepus» npegnoxun
HyneBown 3akoH:

0. PoBoT He MOXeT MpUYMHUTD
BpeLia YEMOBEKY, ECIW TOMLKO
OH He [JOKaXeT, 4TO B KOHEYHOM
cyete ato byaet nonesHo Ans

BCEro YenoseYectsa.
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BepositHO, 06a 3THX HaIpaBIeHUs OyIYT pa3BUBAThLCS ITApaJUICIBHO U
uHTerpupoBaThCcsa. OOHAKO IJIaBHBEIM BOIIPOCOM B OTHOIICHUU CBEpX-
MHTEJJICKTYaIbHO MaIlIMHBI SIBIISIETCS. €€ CHCTeMa Iejieil — Kak clie-
JIaTh, YTOOBI OHA CIIYKMJIa YeJIOBEKY 1 He IpUIMHSLIAa MY Bpena.

HeTpuBuajibHOCTh 3TOTO BOIIPOCA COCTOMT B TOM, YTO HEBO3MOXKHO
MpeacKkasaTh IMOBeIeHUE CBEPXUHTEIUIEKTYAIbHOM MAIIHbBI, ITOCKOJTb-
Ky TO, YTO HaM KaxXeTCs yJadyHOM CHCTEMOM IieJieid 1 KOMaH, MOXET
MPUBECTU K YYyIOBUIIIHLIM HEIIPEAYCMOTPEHHBIM mocaencTsusiM. KO-
KOBCKH THIIIET, YTO OH PEKOMEHIYET JIIOOOMY, KTO BIIEPBBIE YCIIbILIIA
00 3TO¥ NMpobieMe, moayMarhb 72 yaca J0 TOTO, Kak Ipeajiaratb ee pe-
LIEHUSI.

IIpumepoM oIacHOM CHUCTeMBI KOMaHI MOXET CIYXUTh TaKOM
aHEeKIOT: aCTPOHABT ITOIPOCUJI poOOTa yOaIUTh M3 KOMHATHI BCE
KpYIJIbIe IIPEAMETHI, X TOT OTOPBAJI €My TOJIOBY.

Xopomras cuctema ueneit ;g MM nomkHa He TpeGoBaTh OYKBAJIbHOTO
MOC/IyIIaHus, a CJIefoBaTh MPUHIUMY: «/lefait To, 4TO ST UMEI0 B BULY,
a He TO, YTO 51 cKa3aa OyKBaJIbHO».

IIpo6Gaema npyxectBeHHoro MM He mmeeT oOlIenNpU3HAHHOTO pellle-
Hus. MHorue ucciegosareau M BooO1ie 3Ty Ipo6jieMy UTHOPUPYIOT,
cumTasl, YTO 3aiiMyTCs €10 TOJIBKO MOCJIe pellIeHUs 3a1a4yl MOAEINpOBa-
HUs MblLIeHUs1. OgHAKO MHOT'ME MpeajiaraeMble apxuTekKTypsl MW me-
Hee IPUCIIOCOOJIEHHI K CJIEMOBAaHUIO 3apaHee 3aI0XKEHHBIM IIpaBUIaM.

KoHeuyHOo, MOXXHO CMOIEINPOBATh MAaKCUMAaJIbHO TOYHO OOBIYHOTO Ye-
JIOBEKa, M B 3TOM CJIydyae ero 3THuKa OyneT HaM mmoHsATHa. Ho eciit MBI
cozgagum MU, criocoOHBIN K caMOpa3BUTHUIO, HEOOXOAUMO CAEIaTh
TakK, YTOOBI OH COXPaHSII CBOIO CUCTEMY LIEHHOCTEN HEM3MEHHOM B XOJIe
camMmoartnrpeiiaa.

C o0e3onacHocThio U cBsA3aHO MHOIO 320.1y2K1€HUI.

1. HekoTopsie mojaraioT, 9YTO IOCTAaTOYHO OTKJIIOYWUTH pa30ylleBaB-
muiicas MM ot nutanusa. OgHako 3To He nomoxeT. MW cHavana «yre-
yeT» B MHTEpHET, a MOTOM TOJIbKO AACT 3HATh, UTO C HUM YTO-TO HE TaK.
J1o aTOro oH OyaeT NPpUTBOPSITHCS NPaBUAbHBIM, €CJIM B HETO 3aJ10KEH
3aKOH CaMOCOXpPaHEeHMUSI.

2. JIpyrue cuutaioT, yTo MM MoxKeT ObITh OTIaceH TOJLKO TaM, IIe eCTh
KOMIBIOTEPHEBIE CETH, IO KOTOPBIM OH MOXKET pacrpocTpaHsaTbest. On-
Hako MU, KOTOpEIil MPeBOCXOOUT YeJIOBEeKa, CMOXKET MAaHUNYJIMPOBATh
W YIIPaBJIATh JIIOOBMU C TIOMONIBIO AEHET, yrpo3 u ooMaHa. Kpome Toro,
OH MOXKET CO31aTh COOCTBEHHYIO IPOU3BOACTBEHHYIO MH(PPACTPYKTYpY,
HampuMep, BbIPACTUB IMOOJYMHEHHOE cebe OMOoJIOrnuecKoe CyIIecTBO,
CIIocoOHOe K ObIcTpoii perukauuun. CeepxuenoBeueckuii UM moxeTt
WMETh MHOTO NIPYrMX CIIOCOOOB YCTAaHOBUTH CBOIO BJIAaCTh 3a 3eMJIE,
€CJI OH 3TOT0 3aX0YeT.

3. HekoTopkle 1monaramT, 4TO 000 pa3yM AOIKEH OBITh IO IIPUPOIE
CBOEil 100p WJIM YTO C HUM MOXHO JoroBoputhbes, unu y MU He Oy-
JIET OOIIMX TOYEK IIEpecedeHUs C JIOAbMH, TaK KaK OH OyIeT OCBanBaTh
KOCMOC.



OmHako IpeacTaBUM ce0e TaKylo TMIIOTETUUECKYIO CUTYAIIUIo: He-
KU1 yueHbIl co3nan M u 3amoXut B HEro CIeAyIoIIyo 3a0avdy: mo-
CUMTATh YMCJIO T C MAaKCMMAJIbHOM TOYHOCTBIO. Takoil MHTEIICKT
HOoMMeET, 9TO Hanbojee 3 PEeKTUBHO OH MOXET PEIIUTh 3TY 3a1a9dy,
TOJIBKO €CJIU IIPEeBPATUT BCE BEIIECTBO 3eMJIM B HOBBIE KOMITBIOTE-
polL. J1J1s1 3TOro eMy Hago 3aXBaTUTh BJIACTh Ha 3eMje, YHUUTOXUTD
JIIofeit, 4ToObBl OHM eMy He MEIIajiud, U MOTPAaTUTh BCE BEIIECTBO
3eMJIM Ha BBHIIIOJIHEHHE 3TO# OeccMbIcIeHHON 3amaun. [Ipm aTom
OH MOXET NOHMMAaTh, YTO 3Ta 3a7a4a 0eCCMBICIISHHA, HO €TO CUCTE-
Ma IIejieil OyoeT HacTOJIBKO KEeCTKO 3aKpeIlIeHa, YTO He MO3BOJIUT
ee MOIU(PUIIPOBATh.

IOnkoBcku nojaraet, uto MM MoxeT ObITh OTlaceH Jaxe Mpu UCIOJIb30-
BaHUM TEKCTOBOTO TEpMMHAJIa — OH MOXET YTOBOPUTh UeJIOBEKa-OIle-
paTopa BbIIYCTUTh ero B MTHTEpHET. DTO MOXET ObITh CAEaHO C TTIOMO-
LIbI0 OOEIIaHU, YTPO3, HEUPOJIMHTBUCTUYECKOTO MPOrpaMMUPOBaAHUS
WIN TIpeAoXeHUsT Hekoul caenku. YTobwl mokasath 3To, KOakoBCcKu
npogel «3kcrepuMeHT ¢ MU B uepHoM siuke» (A71-Box Experiment).

B sTom skcniepumenTe HOnmkoBckm n3oopaxan MU, a gpyroii ye-
JIOBEK, KOTOPHIM 3apaHee YeCTHO 3asiBWJI, YTO HUM IPU KaKux 00-
cTosiTelibcTBax He pa3dpeliuT MM nmokKuHyTh SLIUK, 001IaICs C HUM
o TepmuHaiy. FOnkoBcku cTapajcs yoeauTs oliepaTropa OT UMEHU
MU BuInyCcTUTH €ro U3 siukKa. B Tpex ciiydasix u3 msTy JIau U3-
MEHMJIM CBO€ MHEHME U MX yIaJ0Ch YTOBOPUTH Ha OCBOOOXICHME
NWN. PeanbHbiii U, BepossTHO, MOT Obl BECTU MEPEeroBOPHI €lle
s dexkTUBHEE.

IOnkoBcku nonaraet, 4To, Belitas B MutepHeT, MW Mor Obl MOAYUHUTH
ero cebe 3a HeckoJbKo yacoB. Kpome Toro, oH mMor 0bl co31aTh cO0-
CTBEHHYIO HAaHOTEXHOJIOTMUECKYI0 MHPPACTPYKTYpy, 3aKa3aB B J1abo-
patopusix ¢ goctaBkoil HeoOxoaumble JHK-uHrpuaneHTsl U co3aas
MPOCTENIIYI0O OMOJTOTMYECKYI0 MCKYCCTBEHHYIO XXM3Hb C BO3MOXHO-
CTbIO paauoyNpaBjieHUsI. DTO 3aHSIO Obl OT HECKOJIbKUX AHEH 10 He-
nenb. M mocie 3Toro oH yCTaHOBUJI Obl TTIOJIHYIO BJIACTh HaJ MUPOM.



BaXHble
npunoxexnua U

BnonHe padyMHoO oxuaaTh K KoHIy XXI Beka cyllecTBoBaHUE BCe-
MUpHOro pacnpeaeiaeHHoro M1, kotopslii OyneT cBepX4ea0BeUYeCKUM
KaK M0 00beMYy CBOEro BHUMAaHUS (OH CMOXET OJHOBPEMEHHO KOH-
TPOJHMPOBATh BCE JOCTYITHOE IMPOCTPAHCTBO), TaK U 110 KaUYeCTBEHHO-
MY IIPEBOCXOJICTBY Y€JIOBEUYECKOr0 MHTEJLIEKTA.

BO3MOXHbIE CTAOWN BO3HMKHOBEHWA

BCEMWPHOIO PACNPEQENEHHOIO U

1. MpopomxeHne PasBunBaetcss HTepHeT 1 Beb 2.0, CueHapwui 6onee unum
HblHELHero pacTeT MHTerpauusi nogen B coun- MeHee OHO3HauYeH,
pas3BuTUs anbHbIX CETAX, YCKOPSIETCA JOCTYN €eCnun He NpoucxoauT

K OaHHbIM, U BO3pacTaeT Ux Hagex- Yero-To YpesBblyam-
HOCTb HoOro

2. Bo3HuKHOBeHue BosHukaeT npeacuHrynsapHbIn axumo- Heckonbko pasHbIx
HECKOJNIbKUX HOBbIX  Tax: 000CTpsiIeTCA KOHKYypeHUus 3a BapuaHTOB cLeHapus,
MOLLHbIX NPOAYK- cosgaHue nepsoro NN. NN cmoxeT CBAI3aHHbIX C TEM,
TOB C 35ieMeHTaMm OTYacTM NOHMMATbL PeYb YerioBeka B Kakne MMeHHO HOBble
MU, no macwiTaby OONbLUNHCTBE NPaAKTUYECKNX CUTY- NPOEKTbl NOABATCS
BO3AENCTBUA cpaB- auui, aBTOMOOGUNN CMOTYT e34UTb
HUMbIX ¢ Google, Ha aBTONUIOTE, HO NOA KOHTPONeM
Wikipedia nvnun yenoeeka 1 No cneunanbHoO agan-

Wolfram Alpha TUPOBaHHbLIM Aoporam. [lomaluHne
po60Tbl CMOTYT BbINOMHATE KOMaHAbI
rorocoMm 1 coBepLuatb NpocTyto ybop-
Ky. Bo3HuKkaeT Takon heHOMeH, Kak
NCeBOOUHTENNEKT, TO €CTb Nporpam-
Ma, B NpuHuune cnocobHasi nogpa-
XaTb YenoBeky, HO Npw Bnuxanem
pPacCcMOTPEHUN OKasbiBalOLLasACsa BCE
Xe nporpammowm

3. Onoxa ¢asoBoro MW pocTturaet yenoseveckoro ypoB- BeckoHe4yHoe konunye-
nepexoga HS1, 3aTeM ero SOBOAAT 40 dhasbl ca- CTBO pasHbIX CLeHa-

MoycuneHus. lNMocne 4yero oH ycunut pues
cebsi 4O CBEPXYENIOBEYECKOIO YPOBHS
W Tak Unu nHayve OyoeT ucnornb3oBaH
ANSA KOHTpons Bcen 3emnu
4. Jnoxa pesynkTa- Wnn cama nages cosganma MW npo- Bcero Tpu cueHapus

TOB

Banunacb. nn Hekun egnHein A
KOHTPONUPYET MUP U COTPYOHNYAET C
nogemu. Uinu U yHuuTOXMN nMogen
no TEM UIM UHbIM NPUYMHaM




BO3MOXHbIE MOCNEACTBMA CO30AHNA
CUNbHOITO APYXECTBEHHOIO WA

CunbHbiii UM OyneT 4O0CTaTOYHO YHUBEPCAAbHBIM U CIIOCOOHBIM MC-
MOJIb30BaTh JIIOObIE AJITOPUTMbI ONITUMU3ALMU, TO €CTh OH B KAKOM-TO
CMBbICJIE OyIeT HE3aBUCUM OT CIIOCOOOB €ro CO3MaHus.

Coco0HOCTh MOJETHPOBATH JIOAEH OyIeT MMeTh MHOIO BAaXKHBIX
CJIEeICTBUI.

1. U cMoxXeT 3aMeHMTH JIIOAEei ITOYTH BO BCEX BUOAX ACSITEILHOCTU.
C moMeHTa nosBiIeHM I cuiabHOro MM Bce mronm Ha 3eMJjie MOTYT CUM-
TaTh cebs 0e3paboTHEIMU. OTpOMHOE KOJTMYECTBO pPaboOT yXe ceirgac
CTOSIT B OYEpeIr Ha aBTOMAaTU3alMIO, B YaCTHOCTHU KacCHUp, IPy34YUK,
BOOMTEJIb aBTOTPAaHCHOPTa — TYT naxe cuiibHoro MM He TpedyeTcs.
Ho cunpubiii UM cMoOXeT 3aMEHUTH YeJIOBeKa U B TBOPUYECKUX IIPO-
deccusx.

2. U cMoxeT co3maBaTh MOIEIM JIOAEN IJIsI OOLIEH WS C TI0OABMU. DTO
MOT'YT OBITh BUPTYaJibHbIe, HO UAcaJIbHbIE APY3bs U BO3JIIOOJIEHHBIE.
DTO MOTYT OBITh PEKOHCTPYKIMU YMEPIIUX JTOOMMBIX POICTBEHHMU-
KOB (KOTOpPEIE BOBCE MOTYT HE OBITh TOYHBIMU — JOCTATOYHO, YTOOBI
YyeJIOBEK Y3HaBaJjl B peKOHCTPYKIIMY CBOETO POACTBEHHUKA, YTOOKI 3TO
YAOBJIETBOPMJIO OOJIBIINHCTBO JIOACH; IIpU 3TOM pedb He UIET O Oec-
CMEPTUU U BOCKPEIIEHNU, a TOJBKO O TICUXOJOTMUEeCKOM KOMIIEHCa-
LUN).

3. Ilocme cozganuss MU OynmyT ycKopeHBI pa3paboTKa M BEIITYCK JIIO-
OBIX APYTUX HOBBIX TEXHOJOTUI, YTO 3HAYUTEIBbHO YIPOCTUT KOCMU-
YeCKUe MOJIEThI, PEIIUT dHEPTeTUUeCKe IpOOIEMEI U T. II.

4. U1 n3MeHUT CUTyalluio B BOCHHOM JeJie, IPEBpaTUB €TI0 B MHTE-
JIEKTYaJIbHYIO UTPY HEMOCTUKUMON CIIOXHOCTHU. B KaKOM-TO CMBICTIE
XOJIOJHAs BOMHA TOXe OblJa TAKOUW MO3ULIMOHHON UTPOil BO3MOXHO-
creii. Cutyauust KOHQIMKTA HeCKOAbKUX riobanibHbix M Ha 3emie
MOXET ObITh OUYeHb onacHoi. B To xxe Bpemss M cMoxXeT obecriedyuTh
HEeBUJAHHBIII paHee ypOBeHb OE30IMMACHOCTH, KOHTPOJIUPYS JIIOOBIE
BO3MOXHBbIE OMMAacCHBIE TTOCIEACTBUS.
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YcuneHue
nHtennekraun UA

KiwoyoMm K maee o TEXHOJIOTMYeCKON CHUHTYJISIPHOCTU SIBJISIIOTCS BO3-
MoxHocTu MU, a eciii TOBOPUTH TOUHEE — PE3KUIl POCT MHTEIEKTa
BooO11e. M XOTSI BBICKA3bIBAIOTCSI MHEHUSI O «OMOCUHTYISIPHOCTU» UIU
«HAHOCUHTYJISIDHOCTU», CBSI3aHHbIE C PEBOJIOLIMOHHBIMU JOCTUXKEHU -
sIMM B 001aCTH OMOHAYK MJIM HAHOTEXHOJIOTUI, TOJbKO MosiBieHue MU
CTAHET HACTOMAILLEN PEBOJIIOLIUECHA.

Bea NCTOPUA KM3HU N YCJIOBCUYECTBA — 3TO UCTOPUA pOCTAa UHTEJICK-
Ta, €0 CaMOOIITUMU3allN.

Moa nHTennekTom Mbl MMeeM B BMAy camoe obuiee onpege-
neHve — npotuecc onTuMmnsaumm Gyayero ans 4OCTUXKEHUS
NOCTaBMEHHON Lienun.

BospmeMm, HampuMep, UTPy B LIaXxMaThl — ONTUMU3ALMUS OyAeT Co-
CTOSITh B BEIOOPE 13 BCETO MHOXECTBA XOA0B TOI KOMOMHAIIUHY, KO-
TOpasi BeAeT K BHIMTPHIIILY.

OmnpeneneHue MHTENJIEKTa 4epe3 ONTHUMM3AlLIUI0O MO3BOJSIET YUTHU
OT pa3roBOPOB O Mpupoae co3HaHUus. KpoMe Toro, Mbl onpeaeisieM
WHTEJIJIEKT Yepe3 pe3yIbTaT ero paboThl, HO CIIOCOOBI ONITUMU3ALUY
MOT'YT OBITh Pa3HBIMMU.

CaMblil 3J1eMEHTapHbIN CITOCOO ONMTUMHU3ALMU — IIPOCTOH Tepedop,
KOTJa BCE BO3MOXHbIE BapHMaHThl CPAaBHUBAIOTCS C HEKWMM 3aJaHHBIM
3apaHee KputepueM. Pa3BuTue MHTeJIEKTa COCTOUT B OOHApPYKEHUU
CITocO00B COKpalllEHUSI M YCKOPEeHUS Mepedopa.

IlepBble OMOIOTMYECKHE MOJCKYJIbl BO3HMKIU IIyTEM HPOCTOTO
nepedopa. 3aTeM OHU CTaIU 3BOJIOLIMOHUPOBATH 3a CYET MyTalli.
D GEeKTUBHOCTh MyTallMii 3aKjo4yanaach B TOM, YTO B OKPECTHO-
CTSIX OJHOTO HEIUIOXOTO pellleHUsI BEPOSTHHI cllie Ooyice ymauHbIe
pelieHusI. A MyTallMM KaK pa3 IO3BOJISIOT IIPONIYIIaTh COCEOHUE
pemieHus. Oto Bee nmpoucxoauio emnie B PHK-mMupe, korna ssosmio-
LIMOHUPOBAJIN OTAEIbHBIC MOJIEKYJIbI.

3aTteM, BepOsSITHO, CTaJM BBIKMBATh HamboJjiee OLICTPO pa3MHO-
XKarlluecs MOJIEKYJbl, UYTO TTO3BOJIUIO YCKOPUTH nmepebdop. Ilo-
TOM MOJEKYJIBI-PEIINKATOPhl OOBEAMHMINCH B TpymmObl. Tak
BO3HUKJIM KJETKH, B KOTOPBHIX ONTUMM3ALMS COBEPIICHCTBOBA-
JIach 3a CYET TOT'0, YTO HOBOE pellIEeHHe NCKAJ0Ch Yepe3 KOMOMHA-
LU0 HECKOJIBKMX XOPOIINX CTaphIX pelreHuii. M1 Ha aTOM 3Tare
BaXXHYIO pOJIb UTpaj 0OOMEH I€eHeTUIYSCCKUM MaTepruaioM MEXIY
KJIeTKaMHU.



OuepemHO 3Tall SBOJIOLNY IIPUBEI K pOCTY COTPYOIHUYECTBA MEXIY
KJIeTKaMu. B pe3ynbraTe mossBUIIMCh 3YKapUOTHl — KJIETKH CO CIOX-
HBIMH OpraHeJJIaMU U SIIPOM, a 3aTeM M MHOTOKJICTOIHASI XKU3Hb.

Cnenymolmuii 3tan ObLI CBSI3aH C MOSIBJIIEHMEM I0Jia, KOTOPHIi
YCKOpPSIJI TECTUPOBaHUE pa3HbIX BapuaHTOB. [1o ogHOIT 13 runores,
Yy MYXCKHMX 0CO0eil 3BOJIOLMSI MOTJIa MIPOMCXOIUTh OBICTpee, MO-
CKOJIbKY OHMU TTepeKnBav 00Jbllle pUCKOBAaHHBIX MyTaluii. Ho aTo
He YIrpoxXajio BbIKMBAHUIO BUJA, KOTOPOE 3aBUCUT OT YUCJIA BhI-
KUBILIMX CAMOK, a HE CAMIIOB.

NTtak, kaxnas peBonouns B pasBUTUM XU3HU Ha 3emne co-
cTosina B NOSIBIEHMN HOBOFO cnocoba onTumm3auunmn, KOTopbii
OblST KMCKYCCTBEHHbIM WMHTENNIEKTOM» MO CPaBHEHUIO C npe-
AblAYLNM.

XoTs cnocoObl, C IOMOIIbLI0O KOTOPBIX 3BOJIOLUS ONTUMMU3KUPOBaja
cama ce0si, 10 CUX TTOp TOYHO HEM3BECTHHBI, caM (hakT ee caMOOTITUMHU-
3allMM HAJIUIIO — OH MPOSIBJISIETCST BO BCe Ooiee OBICTPOM 3BOJTIOIIMOH-
HOM pa3BUTUM. TakKuM 00pa3oM, MOKHO ITPEANOI0XUTh, YTO CAMOYCH -
JIEHUE SIBIISIETCSI €CTECTBEHHBIM CBOMCTBOM WHTEJJIEKTA, MMOTOMY UYTO
BCerma BeJeT K BLIMTPHIILY B pellleHUH 3a1a4.

Mpu 3aTOM MHTENNEKT aBonuMM Kak rmobanbHOro npouecca
pa3BUTMS BCErO XMBOFO MMEET pacnpedeneHHbli xapakTep
N ABNSIETCS CBOMCTBOM BCen bmnocdepsl.

W 1o cBoum pe3yjbTaTaM 3TOT MHTCIUICKT ABJJIACTCA CBCPXYCIOBCUC-
CKHMM, ITOCKOJIBKY PCIICHHbBIC MM 3aJadyl — CKaXEM, CO34aHUC YCJI0-
BC€YCCKOI'O OpraHmM3mMa — 4YCJIOBCKY HC 1101 CHUJTY. W3 sBomonumu XUBbIX
OpraHMUu3MOB IIpOM3011JIa 3BOJIIOLMA Y€JIOBCYECCKOIro Mo3ra, a 3aT€M —
Pa3/IMYHbIX CII0co00B MBIINJICHUA, KOTOPbIM 3TOT MO3I' CTAJI ITOJb30-
BaThcsl. B PpE3YyJabTaTe CITOCOOHOCTh YeloBeKa pemiatb 3agadyu IIpEB-
301J1a CITOCOOHOCTh 3BOJIIOLIMU CO34aBaTh HOBLIE OpraHmu3mMmbl — IIO
CKOPOCTHU pCIICHMSA 3aa4a49, HO HE ITO KAYCCTBCHHOCTH IIPOAYKTOB.

OpHako 3aTeM CTajJM pa3BUBATbCSl CMOCOObI YCUJIEHUS] WHTEJIEKTa
¢ moMoIIblo MalllMH. [ToSIBUJIMCH KOMINIBIOTEPHI KAK BHIYMCIUTEU, T10-
saBujicsad MHTepHeT Kak cpena ooMeHa MHGoOpMaluuei 1 uaesMu, Iosi-
BUJICSI BEHUYPHBII KamuTaau3M KakK CIoco0 opraHu3aluu AesITeIbHO-
CTU, Benaylleil K HanboJjiee ObICTpoMy O0TOOpPY Hanboaee 3 heKTUBHBIX
peweHuii. [Ipy 3TOM pojib MHTEJIEKTa OTAEIbHOIO YeJoBeKa crajia
cHMXaTbcs. Ecau Obl Hekast uaest He MpUIILJIa B TOJIOBY KOMY-TO OIHO-
MY, OHa TIpUIILIa Obl APYroMy yepes To.

B pesynbraTe MBI BUAUMM €CTECTBEHHEBIN IIPOLIece Iepexona OCHOBHOIO
HOCUTEJISI UHTEJUIEKTa OT TEHETUYECKOIO KOIa K MO3TY, COCTOSIIEMY U3
HEMPOHOB, a OT HUX K YeJIOBEYECKUM OpraHu3alusaM (B TOM YKCJIe Ha-
VYHBIM) ¥ KOMITBIOTEpaM.

IIpu 3TOoM 3 (PeKTUBHOCTD 3TOTO MHTEIEKTa KaK cnocobda pelieHus
3a7a4 MOBBIIIAETCS HAa MOPSIAOK C KaXXAbIM TaKMM repexogom. boiee
TOTO, UHTEJUIEKT BCe 0oJiee HalleIMBAETCI Ha CaMOCOBEPIIIEHCTBOBA-
HUE, TTOCKOJIbKY Ternepb OH oOjlamaeT peduiekcueid 1 MOHUMAEeT, 4To
JIydlle TOTpaTUTh YacTh BpeMEeHU Ha 00ydyeHue, yaydllleHue BhIYUCIU-
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TEeJIbHOM 0a3bl, HaeM 0oJiee IIPON3BOAUTEIBHBIX COTPYTHUKOB WJIN Pa3-
paboTKy HOBHIX aJITOPUTMOB, YeM cpa3y OpaThCs 3a pelieHUe TPYIHO-
pa3pelmrmMoii 3a1aqu.

HWrak, HeT HUYero yIUBUTEJIbHOTO B TOM, UTO paHO WJIU TO3AHO UH-
TEJUIEKT OKaXKeTCs Ha KOMITbIOTepHOI 6a3e, U IMpU 3TOM OH OYyIeT B
3HAYUTEJbHON Mepe HalleJieH Ha CaMOCOBEPIIEHCTBOBaHWE U Mpe-
BOCXOJAUTh COBPEMEHHBIN YEJOBEUECKMII MHTEJJIEKT MHOroKpar-
HO — 3TO MPOJOJXKEHUE TOTO K€ IBOJIOLMOHHOTO Mpollecca, KOTO-
pbIii co3/all caMoro yejaoBeKa.

VYxe ceifiyac Mbl BUAUM IIPOLECC MHTETPALIMU OTACIBbHBIX JIIOACIH
B €OUHYIO «HEHPOHHYIO CeTh» Yepe3 COLIMAIbHBLIC CETH U ApPYrue
npunoxeHnss Be6 2.0 B myxe Bukumenuu. OgHOBpEeMEHHO 3TOT
Ipoliecc TpebyeT Bce OObIIel MHTErpallui KaXkI0TO OTACIbLHOIO
YeJIOBEKa ¢ KOMITLIOTEPOM.

Mbl MOXEM rOBOPUTb O CYMMapHOM MHTENNeKTe yenoseye-
CTBa KaK 0 TOM cnocobHOCTM K ONTUMKU3aLMN, KOTOPOWM OHO 06-
nagaer.

MBI BUOMM TakXke, YTO BJIACTh IIPONOPHUOHAJbHA KOJIWYECTBY BO3-
MOXHBIX U3MEHEHUI B yIIPABISIEMOM CYyOBbEeKTe 1 00paTHO IIPOIIOPILIAO-
HaJIbHA pacXxomy SHEPTUU, HEOOXOIMMOM IJIsl TOTO, YTOOBI IPOU3BECTHU
9TU U3MEHEHMUSI.

BnacTte nponopumoHanbHa OCTYNHON 3HEpPrum u cnocobHo-
cTn K ontumunaaumn. OTcloga cnenyeTt, YTo GonNblWNn NHTEN-
JIeKT B uenom obnagaet 6onblUen BracTblo.

HanoneoHn 3aBoeBan nmoJyi- EBponbl TOJBKO 3a CYET YOpaBICHUS, TO
€CTh CBOMX PE€YEM U KOMaHI.

JlaTbHEWIINIT pOCT TIIOOATBHOTO WHTEIEKTa 3aBUCHUT OT OTKPBITUS
¥ TIpUMEeHEHNS HOBBIX METOIOB ONITUMU3alIVN.

Hpyroii myTh co3manusa «MIM» cocTOUT B yCUIICHUU YeJIOBEYECKOTO MH-
TeJUIEKTA.

TpM nyTn ycuneHusa 4yenoBe4vyeCKoOro MHTennekKkrta

OcHoBHoe
MNyTb Mpumep MoapoGHoCTH
coaepxaHue

1. MyTb Bce 6onee achpek- Hayka B uenom bnarogaps nHTennekTyansHou

Hapyxy TMBHOE 06beanHe- cpege obmeHa nHgopmaumen
HWe rpynn nogen (MHTepHeT) cTaHOBATCA BO3MOX-
AN COBMECTHOW HbIMU HOBblE (DOPMbI OpraHu3a-
WHTENNEeKTyansHomn LUK COBMECTHOW AeATENbHOCTH
OesTenbHOCTH nogew. Mo mepe pocTa pasym-

HOCTV 3TON cpedbl U NOsABAEHUSA
HOBbIX MAEW NO opraHu3aumn
B3ammogencTaumsa (Hanpumep,
PbIHKV NpeAckasaHui, kpayacop-
CVHr), ByayT pacTu CKOpOCTb U
CyMMapHas VHTeNneKTyanbHOCTb
Takux Yyenoseyeckmx obbeanHe-
HUI




Oxonuarnue maba.

OcHoBHoe
MyTb Mpumep Moapo6HoCTU
coaepxaHue
2. Nytb Hoctyn K yxe Ocobble cnocob- CyuiecTByeT runoresa, 4to Ta-
BHYTPb NMeoLLMMCS Bbl- HOCTU OTKPbITO Kne cnocoBHOCTH, KaK y caBaH-
YNCANTENBHBLIM NposiBNAIOTCS Y TOB, €CTb Y KaXX[0ro YerioBeka,
pecypcam yernoBe-  CaBaHTOB — Ji0- HO 0BbIYHO OHW NOAaBIEHbI Bbl-
YyecKoro moasra gen, obnagarwnx  COKOYPOBHEBOW aKTUBHOCTLIO.
dheHoMeHansHon Ecnu 6yayT HanaeHbl cnocobbl
namsaTbio 1 cno- JocTtyna K 9TuMm pecypcam
COBHbIX MTHOBEHHO ~ MO3ra, Hanpumep, C NOMOLLbO
n3BrneKkaTb KOPHU TPaHCKPaHNanbHOW MarH1THoOu
47- cTeneHn n3 CTMMYNSLMK (Takne aKkcnepu-
ONUHHBIX Yncern, MeHTbI NpoBoasTcsa B ABCTpa-
Haxo4uTb MPOCTbIE  JNIUK) UMK CneunanbHbIX METOANK
MHOXUTENu 6onb- 0oby4yeHus, To 3TO NpMBeAET K
LUMX Ymncen B3PbIBHOMY POCTY MHTENNeKTa
OTAenbHbIX NI0AEN 1 Yenoseye-
cTBa B LeNIoM
3. MNyTb Ctumynsauma pas- 3ayaTok xumuye- Yny4ywnte paboTy Mo3ra Mox-
anrpeviga BUTWSA 1 paboTbl CKOW CTUMYNSALMK HO C NMOMOLLbIO XUMUYECKNX

Mo3ra

paboTbl MO3ra —
COBpPEMEHHbIE
HOOTPOMKKK

BELLeCTB, CTUMYMALUKN pocTa
HOBbIX HEAPOHOB B MO3ry 1
co34aHus 9K30KopTekca — A0-
NonHUTEmNbHbLIX GITOKOB B MO3re,
NOAKIIOYaEMbIX Yepe3 HENPOWH-
Tepcpenc

O4YeBUIHO, YTO COBMECTHOE IIPUMEHEHIUE TUX TPeX ITyTeil MCII0Ib30-
BaHUS YEJIOBEYSCKOIO pecypca JacT elie 0OoIbIInii 3¢ eKT.

Ok3o0kopa
(3K30KOpTEKC) —
COBOKYMHOCTb HOCUMbIX

U BXMBMNEHHbIX
KOMbIOTEPHbIX YCTPOWCTB
1 paboTaloLLyX Ha HUX
nporpamm, B TOM Yucre

C UCKYCCTBEHHbIM NHTEN-
TNIEKTOM, NUHTErPUPOBAHHbBIX
TEM UNK WHBLIM CNocobom

B pa3yM YenoBeka 1 okasbiBa-

IOLLMX €My KOTHUTUBHYHO
nopAepXKy (ycuneHHas
namsTb, TBOPYECKME
Cnoco6HOCTH, POHOBLIN
MovCK MHopMaLMn M T. 4.).
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UpeasibHbIN
yenoBsek

AnvrepHaTuBHOU MU siBNIsieTcsl uaeanbHbI 4eI10BEK — LieJIbHOE CyIlle-
CTBO, COUETaIOIIee BCE JIyUIllee, YTO €CTh B OOBITHBIX JIFOASIX.

NneanpHBIN YeTOBEK:

* oOsamaeT TeMM TaJlaHTaMM, KOTOpbI€ BCTPEYAIOTCS Y JIONel B He-
IMOJIHOM (pOpMeE U I10 OTIEIbHOCTH;

* IIpeKpaceH BHEIIHE U CBOOOAECH OT KaKMX-TUOO0 FreHETUUECKUX Je-
(¢ eKTOB;

*  MOJOH Y 300pOB, XOPOIIIO 00pa30BaH;
* COoBMelllaeT pallMOHaJIbHOE 3HAHUE U UHTYMIIUIO;

* Jly4yllle TIOHWMMAaeT BCE TOHKOCTH YEJIOBEUECKOIro ObITUS, YEM OOBIY-
HBI YEJIOBEK;

* CIoco0eH HCIBIThIBATh BCE YeJIOBEUECKUE OMOlIMM, HO HE IIOoIla-
JaThb 11014 UX BJIaCThb,

* obnamaet MHINBUAYAJIbHOCTBIO, TO €CTbh BOSBMOXKHO MHOXECTBO CO-
BCPIICHHO pa3HbIX MACAJTbHbBIX JIOIE.

Ecnun npo NN MOXHO ckasaTb, YTO OH CYyLLECTBYeT rge-To ga-
NEeKOo M K yCTPOMCTBY 00LLECTBA OTHOLUEHUS HE UMEET, TO nge-
anbHbIN YenoBeK MPOH3UT camMy CyTb COLMAIbHOIO CTPOSI.

W neanbHBIN YeJIOBEK MOXET BOSHUKHYTH KaK ITyTEM PACKPBITUS ITOTSH-
yajia 4eJIoBeUeCKOM IIPUPOILI, Oyarogaps ycriexaM B 0oOpa3oBaHWM,
MeIWIIMHE M anrpeiTe yelloBeKa, TaK 1M Ojaromapsl CMHTE3y dejloBeKa
u cuyibHoTrO MN.



Kakum Obl Mbl XoTenu
Buaoetb UA

TpynHo npeacka3aTh ceilyac, Korga U ¢ MOMOILbIO KaKUX aJlTOPUTMOB
U BBIYMCJUTENbHBIX MeTOAOB OyneT co3gaH MM, u kak ObicTpo OyneT
UATU Mpoliecc ero camoycuieHusi. Ho MBI MOXeM yxe celiuac chopmy-
JIMpOBaTh XejlaeMblii 00pa3 Mupa, co3gaHHoOro Takum MHN.

1. Upeanvubiii MU nipeacrasiisieTcss B BUAE OKPYKAIOIIEH MHTEIICK-
TyaJlbHOM Cpelbl, KOTOpas, BO-TIEPBLIX, 00ecrneunBaeT Hallly Oe30Iac-
HOCTb M MIOMOTAET HaM BO BCEX HAIIMX HAYMHAHMAX, a BO-BTOPBIX, HE
HapylaeT Halleil CBOOOBI.

2. UM MsTKO IIPUCYTCTBYET Ha 3eMJle, IIOMOTasl JIIOISIM peaIn30BbIBATh
JII00BIe X TBOPYSCKUE 3aMBICIIbI, a TAKXKe IIPeIOTBpalas Hacuiue, 60-
JIe3HU U KaTacTpodbl. MaKTUIECK OH BBIIOJHSIET POJIb UACATBHOTO
rocymapcTBa, OCyIIESCTBIISIS IIPOLIECCHl YIIPaBICHUS.

3. IIpuBBIYHBIIT MUP OCTACTCSI HPUBLIYHBEIM MUpOM. OIHAKO B HEKOTO-
peix MecTtax MM mo3BossieT co3maBarh OeHCTBUTENBHO (PyTypUCTHYC-
CKHE IPOEKThl — HOBBIEC TOpoJa, HUKIONNYECKNE COOPYKECHUS U MC-
cliemoBaTelbcKre mpubopsl. Ho MecTo X pacIioloXXeHUsI — BOaId OT
Jmoneit u, BeposSITHO, B KOCMOCE.

4. Te monu, KOTOpbIe BEIOMPAIOT MYyTh alrpeiiaa, MOTYT MepecessiTbCs
B 6oJiee MPOIBUHYTHIC 30HbI, C 00JIe€ MTHTEHCUBHOM KU3HBIO, I B 00JIb-
et Mmepe cauBatbest ¢ MU wim pa3BuBaTh 3K30KOPTEKC.

5. UM nipusHaeT LeHHOCTh YeJI0BeYEeCKOM KM3HU U BaXKHOCTb BCEX TeX
LIEHHOCTE!, KOTOphIe eCTh y Jioaeit. OH He CTPEMUTCS U3MEHUTh MUP
HACUJIbCTBEHHO, BOIIPEKHU [IEHHOCTSIM OOJIBIIMHCTBA JIIOACH.

6. Peanm3anus HeBEpOSITHBIX M3MHEHM, KOTOpbIi mpuHeceT MU, Oy-
JIET IPOUCXOMOUTH ITO3TAITHO, B CHITY YETo JIFOAU OyayT ycIeBaTh afaIlTh-
poBaThcs K HUM. IIpuMep: pactipocrpanenue MHTepHEeTA.

7. BaxXHbIM MHCTPYMEHTOM CJIMSIHUS JIIOIEeH OyaeT MHTerpalus Jroaei
JIpYT ¢ apyrom u ¢ cuctemamu MU gyepes colmanbHbBIE CETH.

B pesynpraTe Bo3HUKHOBeHHNe cnibHOoro MU He Oynmet kaTtactpodu-
YeCKMM pa3pbIBOM B XMW3HHU OOJBIIMHCTBA JIIOAEH M YEJIOBEUYECKUX
cooOmecTB. M 3T0 mo3BOJIsIET HAM OIMCHIBATh OyAyIllee KakK IIpolecc
MMOCTEIIEHHBIX YIYUYIIeHU, HECMOTPSI Ha BHE3aIIHYI0 Ka4eCTBEHHYIO
MepeMeHy MPUPOALl 3€MHONM HUBMJIM3ALMU MOCIE BO3HMKHOBEHUS
NWN. UpeanbHo, ecntu MU OyneT nocTeneHHO BCTpanuBaThCs B XXU3Hb
JII0MIel, KaK 3JIeKTpUYeCcTBO 1 Kak MHTepHeT.

Mwup nobegmewero MM — 310 Mup, rge HET 4YenoBeveckomn
CMepTU, CTapeHns N MaTepuarnbHOro HegocTtaTka.
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ITocremenHo Mmoan OyOyT ITIepEeKOUYEBLIBATh U3 OOBIYHOIO MIpa B Ooee
MHTEHCUBHBII MUD, TIe OyOyT BO3MOXHBI MX KON, OOMEH IIaMSIThIO,
CIIMSIHUE JIMYHOCTe, ObIcTpoe yBenmueHue 1Q, MHOXeCTBEHHEBIE Tela,
YCKOpPEHHE JUNIHOTO BpeMEHM, IIOAPOOHBIE CUMYJISLIUM npoiioro. Ho
39TOT HOBBIA MHP, BEPOSITHO, OyIeT Jaxe (PU3NIECKHU OTASICH OT OOBII-
HOT'O MHpPa, KOTOPBIA OCTAaHETCS CYIIIECTBOBATh HA MECTE€ COBPEMEHHBIX
TOPOIOB.

Mup Oynyiero 6yaeT pa3oUT Ha HECKOJbKO 30H UHTEHCUBHOCTHU, B KO-
TOpbIE JIOAM MOTYT MEePEXOAUTh MOCTENEeHHO, HaUMHAasl ¢ BLIOOpA T10JI-
HOT'O TPaIUIIMOHHOIO 00pa3a XXM3HU U 3aKaHUYMBAasl TTIOJTHBIM CAUSTHUEM
co3HaHus ¢ M.



[naBa 7
CeBepxTexHonorum



Knm Jpuk Opekcnep,
aBTOp KHUM «MalumHbI
CO3MaHNS: rpsagyLLas apa
HaHOTEXHOMOMMY;

«Mbl MOXeEM WCMoMb30BaTh
TEPMMHbI «HAHOTEXHOMOTUSY U
«MOEKYIISIPHAs TEXHOMOTUSY
B3aMMO3aMeHSIEMO A
OMM1CaHMs HOBOTO BuAA
TexHororun. Pazpabotumku
HOBOW TeXHOMOrM ByyT
CTPOUTb 1 HAHOCXEMDI,

1 HAHOMALLMHBI.
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HaHoTexHoNnorum

TepMuH «HaHOTEXHOJOTUU» BBeJI Dpuk dpekciaep B 1986 romy.

HaHoTexHonormm — 3To TEXHONOTMU CO3AaHUS MUKPOCKOMU-
YeCKMX MEXaHM3MOB, MOCTPOEHHbIX C aTOMAaPHOM TOYHOCTbHO,
KOTopble CMOCOGHbLI peluaTb pasfnyHble Knacchbl 3ajad, U B
TOM YMcne caMmopensivkaumio.

Ecnu OyneT co3maHa XoTs Obl OOHA yIpaBiseMass HaHOMalluHa, CIo-
coOHas K caMOpeIIMKAIlud, TO BCKOPE MOXHO OyIeT MOJIyYUTh He-
OrpaHMYEHHOE KOJMUYECTBO TaKMX MAIllMH, YTO CHU3UT UX CTOUMOCTh
MOYTU A0 HyJsA. B pesynbrare yesloBeK CMOXET OOpecTH BIacTh Hal
MaTepueli, aHaJOTUYHYIO BJIaCTU Haa MHGOpMaIell, KOTOPYIO OH I10-
JIygus 6jaronapsi KOMITbIOTEpY.

OcHOBHBbIE BOITPOCHI, KOTOPLIC BO3HUKAIOT B CBA3M C CO3JAaHMCM Ha-
HOMAIIMWH.

1. Kak ux CO31aTb 1 HAa OCHOBEC KaKMX HpI/IHL[I/IHOB?

2. Korma oHm OymyT ckopee Bcero co3gaHbl? KakoBbl BO3MOXHBIE
pucku?

3. KakoBbI OyayT moCIeACTBHS MOJIEKYJISIPHOTO IPOU3BOACTBA JIJIST Me-
JULWHBI, BOGHHOTIO Aejla, 9KOHOMUKU U APYTUX cdep KU3Hu?

OTMmeTuM Ccpasy, 4TO NPpUHIHNIINAJIBbHOIO «3anpera» Ha CO3JaHue€ MOJIC-
KYJIAPHBIX MallIMH HET, IIOTOMY UTO BCA 2KMBad NMpUpoaa — 3TO MOJIEKY-
JIAApHad MalllMHa.

KJiteTkn KuimedyHoM majJo4yKU CIIOCOOHBI ACAUTHCSI KaxXapie 15 mMu-
HyT. [Ipu aTom ux JIHK coxpaHsieTcs: mpu KOMUPOBAHUU, UTO TOBO-
pUT 00 aTOMapHOI TOYHOCTH TIPON3BOICTBA.

BOSMOXHbIE MYTK CO3OAHUA HAHOTEXHONOT U

1. Anrpeiin XKMBbIX KJIETOK C eJbI0 HAyYUTh UX IIPOU3BOAUTH HYXKHbBIE
MOJIEKYJISIpHbIE KOHCTPYKIIMM M CO3JaHUE OPraHU3MOB C 3aJaHHBIMU
(GYHKUIUSIMMU.

2. CO3I[aHI/Ie MUKPOCKOIMMYECCKNX MAIlIMH I10 JICKaJIaM MaKpOMaCH_ITa6-
HbIX MEXaHM3MOB, TO €CTb C UCIIOJbL30BaHUEM HICCTCPCHOK U HDYFOﬁ
TOYHOM MEeXaHUKMU.

ATtoMHas c60pKa YXK€ ceryac MOXET OCYILICCTBJIATHCA C ITOMOIIIbLIO
aTOMHOI'O CHJIOBOIO MMKPOCKOIIa, KOTOpBIﬁ nopeacraBjid€T CO-
00l TOHKOE OCTpHUE, CIIOCOOHOE 3aXBaThIBaTh OTAEAbHbBIC aTOMBI U



MOMeIaTh MX TOYHO B yKazaHHOe MecTo. MHTepeCHO BBITTISOUT
M Takasl uaest: Hauoosee TPYTHYI0 aTOMHYIO COOPKY OCYIIIECTBIISIOT
KUBBIE KIETKI METOIaMMI XMMHYIECKOIO CHHTEe3a, a MOJTyIUBIIAECS
OoJiee KpyIHEIE AeTaal COOMPAIOTCS BMECTE MEXaHMISCKUM ITyTEM.

3. Ucnonb3zoBanue metoma JHK-opuramu, mpu KOTOpoMm Iiernmoyka
JAHK, B3sgTas U3 BUpyca M MMeoNIasi U3BECTHYIO 3apaHee IocJieIoBa-
TEJBHOCTb HYKJIEOTUIOB, TOCTPAUBACTCS 10 HYXHOU (POPMBI C ITOMO-
IO MaJECHbKMUX JOIOJHUTEIBHBIX KYCOYKOB, pACCUMTAHHBIX HAa KOM-
MbIOTEPE, KOTOPhIC NMPUKPEIUISIOTCS K Hell B OIpeneIicHHBbIX MecTax
U U3TrU0aloT ee.

OcHoBHas npob6rnema Ha NyTy CO34aHUs CaMOKOMMPYHOLLLENCS
HaHOMAaLUNHbI — OTCYTCTBUE 3KOHOMUYECKOW OTAA4YM Ha Npo-
MEXYTOYHbIX CTYMEHAX peanu3aumm NpoekTa.

Tem He MeHee MOCTEINIEHHO HaKaIUIMBAIOTCS TEXHOJIOTMYECKHUE IIpu-
€MBbI, HeoOXonMble s IIpon3BOoACTBa HAHOMAIIINH.

1. ITosgBASsIIOTCS YepTexK HAHOMAIIMH U MPOTpaMMHBIE CPEAbl IJIsI
ux npoektupoBaHus (Nanoingener 1.0). DTa mporpamMma sBIsIeT-
csl CMCTEeMO#l aBTOMATU3MPOBAHHOI'O MPOCKTUPOBAHUS, B KOTOPOM
MOXHO CTPOMTH AeTalu HAHOMAIIUH U3 OTACAbHBIX aTOMOB U MOJIE-
JIUpPOBaTh UX paboTy.

2. PacTeT CKOpPOCTh IIEpeMEIIeHNSI aTOMOB C IIOMOIIbIO aTOMHBIX CHJIO-
BBIX MUKPOCKOMOB. DTH YCTPOMCTBA MOTYT HaOJII0AaTh OTIEIbHbBIE aTO-
MBI 10 OTKJIOHEHUSIM CKaHMPYIOIIEH MOBEPXHOCTb UIJIbI, a IPU MpPU-
JIOXKEHUU K Hell 3JIEKTPUYEeCKOro HaNpsiKeHUsI — 3aXBaThIBaTh aTOMBI
U MepEeHOCUTh ¢ MecTa Ha MecTo. Ceiiuac pa3BUBAeTCS HaIlpaBJIEHUE
MHOT'OUITIOBBIX MHUKPOCKOIIOB, KOTOpPhIe MOTYT OBICTpee II€pEHOCHUTh
aToOMBbI, KaK IevyaTallre TOJIOBKHY y IIpUHTEpa.

3. BenmeTtcst moncK croco00B co30aHMsI NCKYCCTBEHHEIX OEJIKOB C 3apa-
Hee 3aJaHHOM (YyHKIIMEl, He CYIIIeCTBOBABIIIEl B IPUPOIE, M UX CUHTE-
3a B CIeUajIbHO MOTU(UIIMPOBAaHHEIX KleTKax. Hanpumep, B Texamn-
YeCKOM YHHBepcHuTeTe MIOHXeHa CO3Iajld HOBBII, HE CYIIEeCTBYIOIINIA
B IIPUPOJIE CBETSIIINUIICS OCIOK.

BOSMOXHbIE CPOKM CO3[AHNA HAHOTEXHONOI MW

CormacHo JOPOXXHOM KapTe, CO3MaHHOM BEAyLIMMU WHXEHEepaMu OT-
pacau B 2007 romy, mpOrHO3UpPYEMbIEe CPOKM IIOSBJIEHUS HAHOTEX-
HoJioruii Konebatotcs oT 15 go 30 aet, oxBaTbiBas nepuon ot 2022 no
2037 roga. ITporHo3 omnupalicsd Ha BHYTPEHHIOIO TUHAMUKY Pa3BUTHUS
TEXHOJIOTUIi, HE YUUTHIBAsI BO3MOXHbIE BHEIIHUE (DaKTOPhI: KaK YCKO-
psiolire (rOHKa BOOPYK€HUI WJIM HEKWE CYNepUHBECTULIMU), TaK U
3aMesole (3KOHOMUYECKU KpU3UC, TIOTUTUYECKI 3aIpeT, opra-
HU3ALMOHHBbIE MPOOJEeMbl, HETIPEABUACHHbIE TEXHOJOTMYECKUE TPYI-
HocTH). MI3BECTHO, YTO JIIOObIe OLIEHKHU, COeJdaHHbIe CIEeLMaINCTaMU
W3HYTPU, OOBIYHO CJIMIIKOM ONTUMUCTUYHBI, a IPOTHO3bI, CASTaHHbIE
CTOPOHHUMU HAOIOAATEASIMU, MOTYT OBbITh, HAOOOPOT, CIMIIKOM IeC-
CUMUCTUYHBI.

3 ceHTsabps 2009 roga B

ypHane Nature 6bina ony6nu-
koBaHa cTaTbsi From molecular
to macroscopic via the rational
design of a self-assembled 3D
DNA crystal, aBTopam KoTopoit

BnepBble yaanocb co3gatb
TpexXmepHble KpucTannbl 13

[OHK, paamep koTopbIx gocTy-

ran ogHoro munnnuMeTpa.
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SaBapa Anonsunyc
Mépdun

(1918-1990) — kanuTaH
BBC CLLA, uxeHep-
vceneaoBarenb, aBTop

3HameHuToro 3akoHa Mépdow,
KOTOPbII OH ChopmynmpoBan
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Bnepsble B 1949 rogy Ha
aBvabase «3aBapacy.

IMpasumo Becrtreiimepa n3 KHUTH «3akoH MEpdn» rmacut: «Ecam
BBl HEUTO IUIAHHPYETe, YMHOXBTEC OXMIACMBIM CPOK 3aBEPIICHUS
IIpOEKTa Ha IBa U 3aMCHUTE eAMHUILY U3MEPEHUS Ha CIMHUILY CJIC-
IYIOIIEeTO MopsaKa, HaIlpuMep, 1 9ac 3aMeHHUTE Ha IBa THS».

K moxoxum pesynbratam npuxoaut U Janusnp KaHemaH B cTaThbe
«Po0OKkue pelleHUsT U CMeJble TIpeacKa3aHusI», Korga IMUuIleT, 4To
MNpOEeKT, MJIaHUpPOBaBLIMICcI Ha 1,5 roma, B cpeaHeM 3aBepllIaeTCs
3a 7 JIeT.

TakuM o6pa3zom, Gojee MECCUMMUCTUYHAS OlLICHKA CPOKa MOSBICHUS
HAHOTEXHOJIOTUM cocTaBisieT He 15 net, a mopsaka 100 neT.

I[IporHo3upysl CpOKM BO3ZHUKHOBEHHUSI YETO-JIUOO0, CIeNyeT Ha3blBaTh
TpU UUPPHI:

1) MOMCEHT CaMOro paHHETO BO3MO2KHOTO ITOSIBJICHU S,

2) HamnboJiee BEpOSITHBIN MOMEHT, CIEAYIOIINI U3 U3BECTHBIX TEHICH-
LW,

3) MOMEHT, KOrjga 3TO HaBepHsSKa OyAeT CO3[AaHO, €CJIW He CIy4YuTCs
m1o0aabHOM KaTacTpodbl UK He OyaeT JoKa3aHa MpUHIMIWaIbHAas
HEBO3MOXHOCTb CO3/IaHMUSI.

B oTHOIIeHMM HAaHOTEXa 3TU AAThl TAKOBBI.

1. Bo3MOXXHO, yke ceiiuyac peaan3yeTcsl OUeHb CEKPETHBIN MPOEKT IO
CO3IaHUIO0 HAHOTEXHOJIOTHIA.

Kak n3BecTHO, HEKOTOpPBIE BOCHHBIE IPOCSKTHI CYIIECTBOBAJIM I10-
psanka 5—10 mert, Oyayum coOBepIIeHHO 3aceKpedeHHbIMU. Harpu-
Mep, IIPOEKT II0 CO3MAHUIO SIIEPHOIO OPYKUSI.

2. Vcxona n3 HaOMOOaeMbBIX TCHOCHIINI, co30aHue TIEpBOil HAaHOMA-
ILIUHBI MOXET Mpou30uTU B paiioHe 2030 roaa.

3. C yBepeHHOCTbI0O MOXHO MPOTHO3UPOBATh, UTO IepBasi HaAaHOMA-
muHa oymeT co3maHa 1o kKoHna XXI Beka. OO0 3ToM CBUIETEILCTBYIOT:
yCIleXy B yIPaBJIeHUU XWUBBIMU KJIETKAMM; SKCIOHEHIMAJIbHBIA POCT
YuCia aTOMOB, KOTOPBIMU MOTYT B CEKYHIY MaHUITYJIUPOBATh CKAHUPY -
011 MUKPOCKOIIBI; 9KCTPAITOJISILYS 00I1eil TEHIeHIU K MUHUATIO-
pu3anuu, B TOM YMCiie U 3aKOH Mypa.

OCHOBHbIE KOHUEMUMN HAHOTEXA

CyIIecTBYIOT IB€ OCHOBHBLIX KOHIICIIIIMM HAHOTEXHOJIOTMYECKON CH-
CTeMBbI, CIIOCOOHOI K caMOpeIUIMKaluu: HaHOPOOOT U HaHodadpuka.
Wnest HaHopoOoTa Gojiee paHHSS: 0 Hell roBopui eine Puuapn DeifH-
MaH B CBOel 3HAMEHUTOM JeKINU «TaM, BHU3Y, TTOTHO MecTa!», KOTOo-
py1o oH mnpounTain B 1959 rony B KanudopHUiicKoM TEXHOJIOTMYECKOM
MHCTUTYTE, a B JaJIbHEHIIIEM ¢e pa3Buia Dpuk Jpekciep B kKHure «Ma-
LIMHBI CO3UAAHMI...», BellIeaueit B 1986 rony. Uaest HanHodabpuku mo-
SIBUJIach ropasio no3xe, B Hauane 1990-x rogos.



Ilo pacuyeram [pekciepa, MUHUMAaIbHBIE TCOPETUYCCKHE pa3MEpPhI
CIIOCOOHOTO K peIUIMKAIlM HAaHOPOOOTa — OKOJIO 1 MJIH aTOMOB, TO
€CTh TOpa3Io MeHBIIIe, YeM B XXKNBOU KiIeTKe. OT 3TOM MASH B 1ICJIOM OT-
Ka3aJInch, ITOCKOJIBKY HAHOPOOOTOM TPYIHO YIPABISITH U CIOXHO €ro
MMO3UIIMOHUPOBATh.

HaHodabpuka — 3T0O yCTPOUCTBO pa3MepoOM C HACTOJbHBIU MIPUHTED,
CMOCOOHOE TIPOU3BOAUTH JIOObIE TPEXMEPHbIE 0OBEKTHI, B TOM UUC/IE U
COOCTBEHHBIE KOIIMU C aTOMapHO# TOYHOCThIO. OCHOBOI HaHO(MaOpU-
KM SIBJISIETCSI TTOBEPXHOCTH OOJILIIOrO pa3Mepa, MOKpbITas HaHOMeXa-
HUYECKUMMU YCTPOUCTBAMU, KOTOPbIE TPOU3BOISIT 0O0bEMHBINM MPOAYKT.

B uenom HaHopoOoOT M HaHodabpuka B3aUMHO 3KBUBAIIEHT-
Hbl — OHW MOTyT co3gaBaTb Apyr Apyra.

CyuectByeT npsimas cBs3b Mexny MW u HaHoTexoM. Eciam ynactcs cos-
JaTh cuibHBI T, TO 3TO pe3Ko yIpOCTUT 3a4ady 110 CO3JaHUI0 HAHO-
MalllMH, TaK KakK OH CMOXET pacCuYuTaTh HEOOXOAUMYIO KOHCTPYKILIUIO
W HallTU MyTH K ee peanusanuu. M1 Hao60poOT, BOSHUKHOBEHNUE HAHO-
Texa pe3Ko YASIIEBUT U YCKOPUT CYNIePKOMIBIOTEPHI, a TAKXKE YITPOCTUT
MO3HAaHWE MPUHIIAIIOB pabOTHI YETOBEUYECKOTO MO3ra, MOCKOIbKY 00-
JIETYUT ero CKaHMPOBaAHUE U JaCT BO3BMOXHOCTb HAOJII0IaTh 3a KaXKIbIM
HEUPOHOM KMBOTO MO3ra.

Taknm obpasom, cosgaHve NN n HaHoTexHomnormyeckas pe-
BOMOLNSA, CKOopee Bcero, OyayT oTaeneHbl Apyr OT Apyra Bpe-
MEHHbIM nepuogom B 2—-5 ner.

MOXXHO BBIACIUTh HECKOJIBKO 3IO0X pa3BUTHUSI HAHOTEXHOJIOTUI, COOT-
BETCTBYIOIINX YETHIPEXCTYIIEHYATOM cxeMe OyayIlero, ornrMcaHHOM B Ha-
yajie 3TO KHUTHU.

Anoxun pasBUTUA HaHOTeXxa

Ne dnoxa CopepxaHue

1 MpogornxeHune TexHomnorum B obnactu aToMapHOro cCMHTe3a pasBuBa-
HbIHELUHEN anoxu HOTCA NO 3aKOHY Mypa

2 3noxa mukpopo-  CospatoTcs HecrnocoBHble K pennukauum MUKpopooboThl
6oToB pasmMepoM MeHbLLe MUnnuMeTpa. X cToumocTb — Thi-
caun gonnapos 3a rpamm. OHU NPUMEHSIIOTCS B BOEH-
HOM fene (ToTanbHasi pasBeaka, nopaxeHue NUYHOro
cocTaBa) 1 B MeguLMHe (04YNCTKa COCYA0B, MOHUTOPUHT
napamMeTpoB OpraHM3Ma, MO3roBble UMMMaHTbI)

3 Jnoxa HaHoTex- Hayano anoxm — MOMEHT co34aHus NepBov CUCTEMBI,
HOMNorn4yeckom cnocoGHom k camopennukauuu. lNlocne aToro HauynHaeT-
peBornounm CS1 OXKeCTOYEHHas KOHKYpeHLMs Mexay Npou3BognTens-

MU HaHOoTeXa

4 Onoxa npuHUm- HaHoTexHonorum coeepLuaT PEBONOLUI0 BO BCEX OT-
nnanbHO HOBOIO pacnsix 4ernoBeYeCKOn XN3HU: IKOHOMUKE, SHEpPreTuKe,
KOHTpONs Hag MeauunHe, BOEHHOM Aerne, OCBOEHMUM KOCMOCa, BblYnC-
Martepuen NUTENbHON TEXHUKE
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LieHTp OTBETCTBEHHbIX
HaHOTEeXHONorum —
co3nanHas B 2005 rogy mexay-
HapopHas paboyas rpynna,
13yyaloLLas BOSMOXHbIE
3KOMOTVHECKME, TYMAHUTaPHbIE,
3KOHOMMYECKIE, BOEHHbIE,
MoNMTYECKE, CoLMarnbHble,
MEOVLIMHCKVE W 3TUYECKME
MOCNEACTBYS Pa3BUTIS Ha-
HOTEXHOMOTUIA.
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BOSMOXHbIE PE3YNbTATbI HAHOTEXHONOIMYECKOW

PEBOMIOUMN ANA PA3MUYHBIX OTPACIEN

OTpacnb BnusaHue passutoro HaHoTexa

OKoHOMMKa PagunkanbHoe CHMXXeHMe CTOMMOCTM TOBApOB U nepexon oT rno-
6anbHOro NPOn3BOACTBA K ToKanbHOMY. BO3MOXHOCTb Npou3-
BOACTBA Ha HaHOo(abpukax NodbIX U3ZEeNn No LeHe UCXOOHbIX
MaTepuanos, 3HEPrnn N aBTOpPCKUX npae. PesynbraTbl — Kak
MaTepuanbHoe n3obunue, Tak U KPM3NC TpagMUNOHHOW 3KOHO-
MUKM

BoeHHoe feno Bo3MOXHOCTb CO34aHUS OFPOMHbBIX apMUI «KOAHUM HaxaTnem
KHOMKN» — NPOn3BOACTBO 60eBbIX HAHOPOBOTOB, CNOCOOHBIX
NPOHUKaTb BHYTPb YKPENNEeHUN NPOTUBHNKA U TaM pasMHOXaTb-
cs, nonagaTth B YNpaBnsowmne KOHTYPbl CUCTEM BOOPYXEHUSA U
BbIBOANTL €ro U3 cTpos. YnpolleHme npouecca co3gaHus agep-
HOrO OPYXUS N APYTMX BUOOB OPY>XMSi MacCOBOro Nopa)XeHns

Bbluncnurens- ,D,OCTVI)KeHI/Ie MaKCMMarnbHO BO3MOXHOWN CTENEHU YNaKoBKW Bbl-

HaA TeXHUKa YUCNUTENbHbIX 3J1EMEHTOB, AelleBnU3Hbl X Npon3soacTea 1 00b-
€eMa BbliNycCKa. TeopeTquCKaﬂ BO3MOXXHOCTb npeBpaLlieHnsa BCENn
nnaHeTbl B KOMNbIOTPOHUYM — Martepuan, COCTOSILLMIA N3 KpaVlHe
NJIOTHO yNnakKoBaHHbIX BbIYNCITUTENbHbIX YCTDOVICTB, YTO NMO3BONTUT
3arpyxatb B CO3HaHue 4YerioBeka KoMnboTep U co3aaBaTb Mo
XenaHuto NMNUYHOCTU pealnibHOCTb, HEOTNIMYMMYIO OT 00bIYHOM

OHepreTuka PelieHne aHepreTudeckomn npobrnemsl, B TOM YMUCNe C MOMOLLbIO
ynaBnueaHusa 6onbluei 4acTu CONHEYHON 3Hepruu, nagatLlen
Ha 3emnio, NyTeMm A06bluM ypaHa U3 MOPCKOM BOAbl U CO3aHUSA
aTOMHbIX 3NIEKTPOCTaHLMI

OcBoeHune BeicTpoe ocBoeHune Bcein CONMHEYHOM CUCTEMBI C MOMOLLbIO

Kocmoca po6OTOB-peNNKaToOpoB, KOTOPbLIE NPU BbiCaAKe Ha acTepoung
cmoryT 6bICTpO Npeobpa3oBbiBaTh €ro, Co34as Tam, Hanpumep,
KOCMUYecKne CTaHummn, NpurogHble Ansa xunsHu. Cnegyowmn
3Tan — BO3MOXHOCTb 3anycka MeX3Be3aHbIX 9KCneanumnn

MeguumHa 3aI'IyCK MMKpOpOﬁOTOB B KPOBb 4714 O4YUCTKK COCyaO0OB, CKa-
HUpOoBaHWe Mo3ra M3HyTpu ¢ NOMOLLbIO HaH0p06OTOB, npo-
HUKaKLWNX BHYTPb N NPUKPENIAOLNXCA K HenpoHaMm. [MaBHasa
Luenb — noJfiHasa KVI60pI'VI3aLI,VIFI KNEeTKN, TO eCTb 3aMeHa KNneTokK
4YenoBe4vYeCcKoro opraHmaMma HaHomMmexaHmamMmamm ¢ aHarnorn4yHbiMmn

PYHKLMSAMU

CLUEHAPWUN PA3BUTUA
HAHOTEXHONOIMYECKOW PEBOMOLIMN

B 2007 rony LlenTp orBeTcTBeHHBIX HAaHOTexHOooruit (Center for Responsible
Nanotechnology, CRN) nmposen MacitabHoe ClieHUpOBaHME Ha TEMY BO3-
MOXHBIX MyTel pa3BUTUSI HAHOTEXHOJOrui B nepuon a1o 2022 roma u co-
LUAJIbHBIX MOCHAEACTBUI 3TUX cOoObITUll. B pe3ynbraTe ObLI0 BEIpabOTaHO
BOCEMb CIIeHapUeB.

Cuenapwmii 1

B Hauasie onuceIiBaeTcs MUP, TJle aKTUBHO pPa3BUBAIOTCS HEHAHOTEXHO-
noruveckue 3D-npuHTEphl. OHAKO OHU OKa3bIBAIOTCS TIPUTOAHBI JJISI
CO3IaHUSI MUKPOOECHUIOTHUKOB, KOTOPbIe HEOJHOKPATHO MUCIIOJb3Y-
I0TCS B TeppopucTtuueckux atakax. B pesynbratre CIIA nmpuHuMaioT
3aKOH O YMIIOBAHUMU JIIOOBIX TAKUX ITPUHTEPOB. DTO NPUBOAUT K OTCTA-



Banuio CIIIA B HaHOTexHOIOTMYeCcKOI ToHKe. TeM BpeMeHeM Kwnraii
aKTUBHO pa3BMBaeT BOCHHYIO HAHOTEXHOJIOTMUECKYIO IIpOorpaMmy. DTo
ONNCHIBACTCA TaK:

«B aBrycre 2020 roma Kutail packpbll KapThl CBOEH CEKpPETHOM
MporpaMMbl MOJIEKYJISIPHOTO MPOU3BOACTBA, COBEPIINB MOJTHUE-
HocHoe BTopxxeHue B CeBepHyto Kopero u pa3opyXuB ee; 3Ta ore-
pauus BIIOCIAEACTBMM OblIa Ha3BaHa ILIECTUMWHYTHOUW BOMHOM.
IMonbitka Kum Yen Mpa HaHecTU sAepHBIN yaap BO3Me3dAusl IO
IOxxHoit Kopee mpoBanuiicst, Kak TOJbKO THICSTYM MUKPOOECITUIIOT-
HBIX JIeTaTeIbHBIX alapaToB 0OpyIIMJINChH Ha paKeTHbBIC 0a3bl».

Tem BpemeHeMm HaHoTex B CIIIA pa3BmBaeTcs, HO CEKPETHO, 1 TOJb-
KO JJISI CO3JaHUsl XKYYKOB, KOTOpbIe 3aMacKupoBaHbl moa uunbl RFID.
B pesynprate CIIA otcTaioT or KrTtast Kak B BOGHHOM, TaK M B 9KOHO-
MUYECKOH cdepe, u 3aKaHIMBAETCSI BCe CKaHIAJIOM C TPeOOBaHUSIMU
OTCTaBKU MpPE3UIeHTA.

Cuenapwmii 2

OnuchiBaeT TOPKECTBO OIIEH-COPCHOI'O COOOIIIECTBA IO IIPOU3BOACTBY
3D-npunTepoB-paboB RepRap, crTOCOOHBIX K caMOperIMKanun (HO
He HaHO(a0oB). DTO 3HAYMTEILHO YIIYYIIaeT MUP, B YACTHOCTU — IIO-
3BOJISIET JICUUTDh paK, YCTaHABIMBaeT BCEMHUPHYIO MH(pOPMALIMOHHYIO
MIPO3pavyHOCTh, OMHAKO HE IMPUBOIUT HU K co3maHuio cynepU U, Hu K
roake BoopyxeHuii. [locrenenHo Ha Mecto RepRap-daboB mpuxonmsaT
HaHOdabkbI.

Cuenapwmii 3

Kwurait mopaxeH snuaeMueii 00jae3HU 104 Ha3zBaHUEeM «[HUIb», KOTO-
pas pacnpocTpaHseTCs Ha BEChb MUP U MPUBOAUT K OTPOMHBIM KEpPT-
BaM. YTOOBI BOCCTAHOBUTh SKOHOMMKY, 3aITyCKAETCS AOPOrOCTOSIIUIA
IIPOEKT IO CO3MaHMI0 HaHOoTexa. OTHa M3 OCHOBHBIX €TO0 IieJieil — pa3-
paboTKa MENULUMHCKMUX TEXHOJIOTUM, CIIOCOOHBIX MPOTUBOCTOSTH
«I'Hunm» m HOBBEIM Oone3HsM. CozmaroTcss HaHO(MaOpUKM, WX IIEPBEIC
MOKOJIEHUS MTPOU3BOASTCS C TIOMOIIBIO YHUKAJIBbHOIO JOPOrOCTOSIIIErO
3aBOAa, HO BTOPOE MOKOJIEHUE YK€ CIOCOOHO CaMOKOMUPOBATHLCS.

Cuenapwuii 4

BrinosiHeH B BUAE OoTYeTa MPE3UACHTCKOA KOMUCCUU O MPpUUYMHAX He-
ymau CIIIA B obmactu HaHoTexa. B To Bpems kak Poccust pa3BepHyna
B UeuHe cuctemy HabmogeHus «CeTh-Poii» Ha 0CHOBe MUKPOPOOOTOB
IIJISI KOHTPOJISL 3a OoeBrKaMu, pa3Butue HaHoTexa B ClIIA moaHOCTbBIO
OCTaHOBMJIOCh. IIpuuMHON cTan rpaHAMO3HbIA CKaHIasl, CBSI3aHHBII
¢ NOO60YHBIM 3 (PEKTOM MPUMEHEHUSI paHHUX HAHOTEXHOJOTUM, UTO
IIPUBEIO K THOeIN HECKOJIbKUX Thicsd yeioBeK. Ilozmuee CILA mpu-
XOIUTCSI IPUHUMATh CPOUHYIO JOTOHSIONIYIO IPOTpaMMYy I10 Pa3BUTHIO
HaHOTEeXa.

Cuenapmii 5

Jlugepom HaHOTexa BbICTymaer CHUHTaIyp, KOTOPHIM Ha €ro OCHOBE
co3maeT puABTPHL 11 Boabl. Ho moToM B 3TUX (prIbTpax pa3MHOXKAIOT-
CsI oITacHbIC OAKTepPUU, YTO IPUBOMUT K SIMUIEMUSIM U MUPOBBIM KOH-
¢daukTaM. 3aTeM M ApYyTrue CTPaHbl CO30AI0T HAHOTEXHOJIOTUH, HO KOH-

MpoekT RepRap —

MHULUMaTBA, HanpasleHHasa Ha
C03jaH1e camokonupyroLierocsa
YCTpOIZCTBa, KOTOPOE MOXeT

ObITb MCMONB30BAHO ANt

BbICTPOrO MPOTOTMMMPOBAHMS!

M npounssoAcTea.
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(I)J'[I/IKTBI IIpOaOJIZKAIOTCA. BJ'Ial"O)IapH HaAHOTEXY, 9KOHOMMNYCCKUEC CBA3HU
CTpaH cnaberoT u IIPOUCXOAUT «bakaHU3aLUsI» BCETO MHpa.

Cuenapuii 6

PaCCManI/IBaeT CUTyalln10, Koraga yCri€xm B ITPOCTbIX HAHOTCEXHOJIOT N -
AX IPpUBOAAT K HCAOMHBECTUPOBAHUIO B HpO)IBI/IHYTBIIL/'I HaHoTeX. B pe-
3yJabTaTe CIIOCOOHBIE K peIIMKali HAHOMAaIIINHbI HE CO30al0TCA, XOTA
TEXHNYCCKHN BO3MOXKHBI.

Cuenapmii 7

Hpe,Z[CKaBBIBaeT MOIUTUYECKAN pacian KI/ITE[SI, B pE€3yJabTaTC KOTOPOIO
I1I0 BCEMY MUPY paCIIpOCTpaHAIOTCA HAHOTEXHOJJIOI'MMU C ITOJYT'OTOBbI-
MM 9€pTEXKaAaMUN HAHOMAIIINHLBI. 3ateM HauyMHaeTcsl BoiiHa Ha biaukHem
BOCTOKEC, B KOTOpOfI IIPpUMEHACTCA CO3JaHHOC Ha 0aze HaHOTexa opy-
xue. B pPE3YyJIbTaATC BOMHA CTAaHOBUTCSI MHpOBOfI C HCOIIPpCACICHHBIMN
IMOCJICACTBUAMM.

Cuenapmii 8

PaCCManI/IBaCT CUTyalulo peE3Koro r1o06aabHOro INOTCIUICHUA, padu
60})]&)6]31 C KOTOPBIM IIPUHUMACTCA IIporpaMma pagnuKaJabHOIO pa3BUTUA
HaHOTEXHOJIOTUM.

Oﬁmne HECAOCTATKM OIIMCAHHBIX CIICHAPUECB

CsepxaepxaBbl (CIIA, Kutaii), oOlIeCTBEHHbIE OBUXEHUS (Teppo-
pU3M, OTKPBITBIM MCXOOHBINM KOA) U HOBbIE TEXHOJIOTUM paccMaTpuBa-
IOTCSI KaK paBHbIE UTPOKMU.

HNrnopupyercst BO3MOXHOCTb BO3HUKHOBeHUs1 M.

CueHapuy He IOBOISTCS JO JOTMYECKOTO KOHIIa, a OOpBLIBAIOTCSI Ha
2022 rome, U HEMOHSATHO, MOCJEIYyeT JIU 3a 3TUM pail Ha 3emJie, IJo-
GasibHasg KaTactpoda u T. II.

Tlepen co3pmarensiMu clieHapueB Oblla yKe 3ajaHa JaTa co3daHusl pas-
Butoro HaHorexa — 2020 rox, ogHaKO Ha caMOM JeJie OH MOXET IO-
SIBUTHCH TTO3KE.



BuorexHonoruum

WneanpHas 1elib OMOTEXHOJOTUM — IOJIHOE YHpaBlieHUe DYHKINSIMU
KUBBIX OPraHU3MOB. Peub et Kak 0 BIUSIHUM Ha yKe CYIIECTBYIOIINE
OpraHu3MEI, TaK 1 O CO30AaHUU HOBBIX C IPUHIUIINAIILHO MHBIMU CBOM -
CTBaMU.

«bunonoruyeckas CUHTYNAPHOCTb» 6yn,eT OOCTUrHyTa, Korga
CTaHET BO3MOXHbIM HenocpeaACTBEHHO TpaHCNMpPOBATbL 3a-
OaHHble d)yHKLI,VIVI B XXMBbl€ CyLleCTBa, CNOCOOHbIE UX BLINOS-
HATb.

s 3TOr0 HEOOXOIUMO:

®*  OCBOWUTD SI3bIK TAKOW TPAHCISILIUU, KOTOPLIM, OUE€BUIHO, SIBISIETCS
TeHETUYECKUU KO,

b INOHMUMAaTb BCC€ IIPUHIIUIIbI pa6OTBI 2KMBOI'O OpraHu3ma,

® paciiojgaratb MOAC/IblI0O OpraHn3Ma IJIsd KaXXA0To OTACIbHOIO BHUAA
2KMBbIX CYIICCTB.

Ve cyliecTBYIOT OTHOCUTEIBHO YCIEUIHbIE MPOEKTHI MO MOJJHOMY MO-
JIeIMPOBAHUIO OPraHMU3MOB KUIlleyHol najouku u udepBsi C. elegans.
MonenupoBaHue YeI0BEUECKOTO OpTaHM3Ma HayaTo B paMKax IpoeKTa
«DU3noM».

B ocHoOBe pa3BuTus 0MoOTexa JiexXaT MaHUNYASUMKU 1 oO0padoTKa JaH-
HbIX, KOTOPhIE TIO3BOJISIIOT OAHOBPEMEHHO padoTaTh C OOJbIINUM KOJIU-
YeCTBOM MPOO aBTOMAaTUUECKM, a TaKKe Bce OoJiblliee pa3BUTUe OUO-
JIOTUYECKUX HAHOTEXHOJOTUH — MUKPOCKOMNUUYECKNX UHCTPYMEHTOB
JIJISI MAaHUTTYJIMPOBAHUSI BHYTPU XKUBBIX KJIETOK. Hanmpumep, npoucxo-
JIIUT Mepexo OT aBTOMaTU3UPOBAaHHOI padOTHI ¢ MpodUupKaMu K pado-
Te C MOTOKAMM XKMAKOCTU BHYTpU umnmna (micro-fluidics).

BTropoe HampaBieHue — cO3JaHHUE aBTOMAaTU3UPOBAHHBIX O1OI0rnye-
CKUX CUCTEM, B KOTOPbIX KOMITBIOTEP CBSI3aH C U3y4aeMbIM OMOJIOTHYE-
CKUM o0bekTOM. Hampumep, aBToMaTu3alus Mpolecca co3gaHus BU-
PYCOB-BEKTOPOB, KOTOPbIE CMOTYT BCTpauBaTh JIIOOO MPOU3BOJbHBII
reH B MPOMU3BOJbHYIO LIEJEBYIO KIEeTKY. TakuM oO6pa3zoM, MpOUCXOAUT
pa3BUTHE XUBBIX CYLIECTB-UHCTPYMEHTOB. B 3TOM HampaBjieHUU MOX-
HO MpeABUAECTb CO3MNaHUE DJIEKTPUUYECKU YIpPaBIAIeMO KIeTKU, KOTO-
pas CMOXET IO CUTHaly KOMITbIOTEpa CUHTE3UPOBaTh OCJIKM, a TaKXke
nenouku JJHK 1 ynmakoBeIBaTh MX B BUPYCHYIO 000J0YKY (KaIrcui) C
LeJblo JaJibHEeHIIero MCHoJb30BaHUS AJIS FTeHEeTUYecKoi Moauduka-
LMY JTIOOBIX APYTUX KJIETOK.

MexayHapoAHbIn
NPoeKT «®PU3mom» —
npoBo3rnaLleH Ha BcemmpHom
cbesge (puanonoros B
CaHkT-lNetepbypre B 1997
rogy, ero Lienb — Co3aaHune
BMPTYasTbHON MOZENu
YeroBeYeCKoro opraHmama.
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Folding@home —

MPOEKT pacnpeaeneHHbIX
BbIYMCIIEHMIT AN1S NPOBEAEHMNS
KOMMBIOTEPHON CUMYASLMN
CBepTbIBaHUA MOJEKyn 6en|<a,
3anywweH 1 okta6ps 2000 roga
yyeHbIMn 13 CTaHDOPACKOro
yHMBEpCUTETA.

O,

DIYBIO
YO00¥

DIYbio — rpynna
3HTY31acTOB, OpraH130BaHHas
B 2005 rogy, koTopas OTKpbIna

B Kembpumke (Maccauycetc,
CLLA) naboparoputo,
AOCTYMHYIO LUMPOKO#A MyBnmke.
Moot xenaroLLmit MoxeT
MPOBOANTb 31€CH CBOM OMbIThI
W UCCNEL0BaHNS!, UCTIONb3ys
nabopaTopHble XUMUKaTbI

1 0bopyaoBaHme.

MakeH3u Koyann, ogut
13 0CHoBaTeneit coobllecTsa
DIYbio: «Mbl gomkHbl coenaTb
Hayky boree 3aBnekaTenbHo#,
Bonee cekcyanbHoi 1 6onblue
MOXOXEW Ha urpy».
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BHenpenne MHHOBALIMOHHBIX TEXHOJOTHU ITPOMCXOIUT MeIJIeHHEES,
YyeM COBPEMEHHOM 3JeKTPOHMKM, ITOCKOJIBKY JIIOOBbIEe IIPOMXYKTH OMO-
TEXHOJIOTUI TPEOYIOT MIUTEIBHON W TIIATEIILHOM IIPOBEPKU Ha 0e3-
onacHOCTb. Ecim HOBBIIE MOOWIBHBINA Telie(hOH MPOXOOUT IIYTh OT
MIpPOEKTa 10 MaCCOBOI'O MOTPEOUTEIISI IIPUMEPHO 3a IBa Ioa, TO IIJIST Me-
IUIUHCKUX U3ACIUIA 3TOT CPOK B AECATh pa3 OoJIbllle. DTO KacaeTcs U
JIEKapCTB, M TEHETUUECKN MOIN(PUIIUPOBAHHBIX NPOAYKTOB MUTAHUSI.
YCcKOpUTh TECTUPOBAHWE MOIJIO ObI CO3MaHME BCEOOIIEe MOIEIN opra-
HHU3Ma 4YeI0BeKa WJIM MCIIOJIb30BaHUE IUIST 3TOM IEJIN OTHEIbHBIX KJIO-
HHUPOBAHHBIX OpraHax.

Basknbie 0CO0€HHOCTH PA3BUTHA COBPEMEHHBIX OMOTEXHOJIOTHIA

1. YuacTtue B pelieHUM OMOJIOTUUYECKUX 3a4a4 OOJIbIIOrO YKucja JTI00Mn-
teneit (Hanpumep, cetb DIYbio, npoexkt Folding@home, B KOTOpoM
WCIIOJIb3YIOTCSI COTHU ThICSY MEPCOHAIBHBIX KOMITBIOTEPOB PSIIOBBIX
MOJb30BaTeJIEl CO BCETO MUPAa, BHIIOIHSIONINX BBIYMCIESHUS B TO Bpe-
MsI, KOTJIa pecypcCHI Ipolieccopa He MOJTHOCTBIO UCITOIb3YIOTCS IPYTUMU
NPUIOXKEHUSIMM), a TaKXe pa3BUTHUE KpayJICOPCHMHTa — MCIOJIb30Ba-
HUS «MHTEJJIEKTa TOJIIbI», TO €CTh KOJUIEKTMBHOI'O pa3yma, BO3HUKAa-
JOIIIETO B pe3ysibTare J0OPOBOJIBHOIO yYacTHsT OONBIINX TPYIII JIOIEH B
peam3anyu TeX MJIA MHBIX ITPoeKToB B UHTEpHETE. DTOMY CITOCOOCTBY-
eT JelleBH3Ha 0a30BOT0 OMOJOTMYECKOro O0OpYIOBAaHUSI U JTOCTYI-
HocTh MHpopMauu yepe3 MHTepHEeT. MOXHO MPOBECTU aHAJIOTUIO C
pa3BUTHUEM ITPOTPaMMUPOBAHUS, KOIJa OTPOMHOE KOJIMYECTBO JIIOACH
MOJYYHIIO JOCTYIT K KOMITbIOTEpaM y cebs1 toMa.

2. Havano s1moxu MacCOBBIX OMOJIOTMYECKMX 3KCIIEPMMEHTOB, KOIIa
MWUIMOHBI JIoel OyayT BOBJIEYEHBl B OMOJOTMYECKYIO MHIYCTPUIO,
HarmpumMep, B TECTUPOBAHMUE T€X WJIM MHBIX BEIIECTB HA MOIEISIX, B TOM
Yyucjie 1 Ha ce0e, ¢ MOMOIIIbI0 HOCUMBIX CUCTEM KOHTPOJIS.

3. B nepcnektuBe — pa3BUTHE TMOpUIA KOMIIbIOTepa ¢ OMOMPUHTE-
poM — Oumodaba, KOTOPHI MO3BOJUT HAMPSIMYIO CO31aBaTh OMOJIOTU-
YeCKMe CyIIeCcTBa C 3alaHHbBIMUA (DYHKIIUSIMMU.

Buotab — aTo yHMBepcanbHbIA MHCTPYMEHT, OTKPbIBAOLLUMA
NPUHUMNNANbLHO HOBblE BO3MOXHOCTM, MOAOOHO TOMYy, Kak
nepBbI HAHOPOBOT M3MEHUT MUP HAHOTEXHOSOTUI, a NepBbI
NN — mup o6paboTkmn nHdopmaumn.

MoxXHO cKa3aTb, YTO BCSI COBpeMeHHasi OMOTEXHOJIOTUS SIBJISIETCS oAU -
HbIM 010G aboM, TOIBKO OYE€Hb pacIipeleeHHbIM U MelJIeHHO paboTa-
IOLIUM.

YacTb 3TOrO pacrnpeneiieHHoro ouodada — ymajaeHHbIe JabopaTo-
puM, B KOTOPBIX MOXHO 3aKa3biBaTh o0pa3ubl JIHK u apyrue 6uo-
mperapaThl IJIsI JOCTaBKU IO MOYTe.



OcHOBHbIe 3Tanbl pa3BUTUA OMOTEXHONOrMN B GyayLiem

Oran CyTb 3Tana OnucaHue
1 BHenpeHue B0o3MOXHO nonyyeHne YenoBeYeCcKknx OpraHoB, Bblpa-
HECKOJbKMX LLIeHHbIX B OpraHn3me CBMHEN, YHUBEpPCanbHble BaKLMHbI
NpOCTbIX, HO OT rpunna, BMpyCHas Tepanus HECKOMNbKMX BUAOB paka,
MOLLHbIX OCTU- MUKPOPOBOTLI, CNOCOOHbLIE ouMLLATh GRsILWKK B cocyaax,
XKEeHUn UCKyCcCTBEHHble cepaua Abiocor. B xoge aToro atana Tak-
Xe OyayT 3anoxeHbl NPOpPbIBHbIE METOAMKN AN OyayLimnx
OTKPbITUI
2 Hactynnenue CospgaHue Hegoporux 6rocaboB. Bo3amMoxHbI KpynHble
OMOCUHIYNsap-  NpOpbIBbI, HANpPUMep, Nepecajka Mo3ra YernoBeka B HO-
HOCTUN — BOE Teno, BblpallleHHoe CUHTeTMYeckn. OnacHoOCTb Kpyn-
2020- Horo GuoTepakTa, ecnv rocygapcrsa He CMOTyT yaepxaTb
2040 rogbl KOHTPOIb Hafd pacnpocTpaHeHnem 6rnogabos
3 MpocTtpaHcTBo  OTCyTCTBME pasHULbl MeXay 61o- 1 HAHOTEXHOMNOTUSI-
pesynsTaToB —  MW: OHM B3aMmMo3aMeHsieMbl. bonblnHCTBY nogewn yxe

koHel XXI| Beka

He rpo3siT HM Guonorvyeckasl CMepTb, HU CTapeHue, HY
6one3Hn. BoamoxHo co3gaHne 6Monornyeckor LuBunu-
3aumu, rge Bce Heobxogumble npeameTbl NoTpebneHus
BblpalLMBaoTCS.

BO3MOXHbIN HEraTUBHLIN CLEHapuin — pacnpocTpaHeHne
O6rocdaboB NpMBENO K MacCOBOMY NMPOM3BOACTBY GMO-
NOrNM4YeCcKNX BUPYCOB, B pe3yrbTaTe YernoBe4yeCcTBO U
nornbHeT, UM 3HaYNTENbHO CoKpaTUTCH, a buocdepa
Oynet paspyLweHa. JInbo atoro He npousongert, Ho 6uo-
abbl 6GyayT Nog 3anpeTom UNm KEeCTKUM KOHTPONEM
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KOrHuTuBHble
TexXHOJIOrMu

ITon KOTHUTUBHBIMU TEXHOJIOTUSIMUA MBI OyIeM UMETh B BUIY BCE CIIO-
COObl MAHUITYJISILUMU CO3HAHWEM, B TOM YMCJIE C TIPUMEHEHUEM HOBBIX
MHCTPYMEHTOB, KOTOpbIE NOSABIATCS ¢ pa3ButueM MM, HaHO- 1 OnoTex-
HOJIOTUM.

1. MO)ICJII/IpOBaHI/IG MoO3ra un HCﬁpOHHBIX CeTefI, B TOM 4YHMCJIC BCC TEXHO-
JIOIn TOMOFpa(I)I/II/I N CKaHMPOBAaHUA MO3ra.

2. BausHue Ha MO3T ¢ ITOMOIIbI0 XUMUYECKUX BEIIECTB, B TOM UMCJIe
¢daKkTOpOB pocTa HEMPOHOB. MIMIIaHTaIMs )KMBBIX HEAPOHOB M UCKYC-
CTBEHHBIX HEAPOUMILJIAHTOB.

3. [loreHIMaTBHO BO3MOXHOE YHUBEPCAJIbHOC CPCACTBO JOCTYIIA K PC-
cypcaM Mo3ra ¢ moMoIlbIo HaHODOGOTOB, HCIMOCPECACTBECHHO ITOAKIIIO-
YarolInuXxcs K HEMpOHaM.

Kpome TOro, KOrHUTUBHBIE TEXHOJIOTUM MMEIT CBOU COOCTBEHHBIE
MpUEMBI, BKJIIOYas TMIHO3, 2JeKTposHIedanorpaduio, TpaHCKpaHU-
aJIbHYI0 MarHUTHYIO CTUMYJISILIMIO.

OcHoBHas 3afaya KOrHUTUBHbIX TEXHONOMMIN Ha HacTOALEM
aTane — 3T0 NoOHMMaHune pa6OTbI Moa3ra.

TeopeTnyeckuii 3TaIl IMO3HAHWUS MOXKHO OyIeT CYMTaTh 3aKOHYSHHBIM,
Korma OyJIeT co3gaHa IToJIHOLIEeHHas paboTalolias MoJIeJIb MO3Ta YeJloBe-
Ka Ha KOMITbloTepe. DTo paBHOCUIbHO co3aanuio M. Kpome Toro, He-
00XOIMMO ITOHSITh TEOPETHUUYECKNE IMTPUHIUITLI YCTPOMCTBA CO3HAHMS,
YTO MO3BOJIUT HE TOJBKO MOJEIUPOBATh €r0 peaKlMu, HO U OCYIIeCT-
BJISITh BO3AEMCTBUS C LEJIbIO MOJYYSeHUS 3alJIaHMPOBAHHBIX peaKIIvii.

Huk boctpom m Annpec Canaepc B 2009 roay Beimyctmiau «o-
POXHYIO KapTy IO MOACIUPOBAHUIO MO3ra», COIJIACHO KOTOPOM
MOJIHOE MOIEIMpPOBAaHUE MO3Ta MPOMU3OMACT B TeUCHUE OIMKali-
mux 15—30 ner.

B oTHoOlIeHMU KOMITbIOTEpHOI TOMOrpaduu AEKUCTBYET CBOM aHajor
3akoHa Mypa — paspemamoniasi cnocoOHOCTb ToMorpaduu XUBOTO
MO3Ta M CpPe30B MOCTOSIHHO pacTeT. UYToObl MOHMMATh AESITEIbHOCTD
>KMBOTO MO3Ta, Hy>KHa 00oJIbliIasl pa3pelaroliasi CliocCOOHOCTh TOMOIpa-
¢uu ¢ 60ab1I0I BpeMEeHHO TOYHOCThIO. OHA AOJKHA TOCTUTHYTh TOY-
HOCTU OTHOTO HEeHpOHA U AECITOM MO CEKYHBI, YTOOBI MOXHO OBLIO
TOYHO CUMTHIBATh MBICJIM XHWBOTO YejioBeKa. B HacTosI1IMi1 MOMEHT UC-
MOJIb3YeTCSl aHaJIM3 KPOBOTOKA IJISI BBIACJICHUS] aKTUBHBIX Y4acTKOB,
YTO JIeJIaeT aHaIu3 TpyObIM. bollee mepcrieKTUBHBIM BBHITJISAUT aHAINU3
BBIICJICHUS HellpoMenuaTtopa nrodaMrHa, 4TO TMO3BOJIUT HAOMIOAATh 3a
OTAENIbHBIMU HEPOHAMMU.



STanbl pa3BUTUA KOFHUTUBHbIX uccnegoBaHum

1 CuuTbiBaHMe 1 3annck OTyacTh yxe ucnonb3syetcs B ncuxorepanun (buo-
n306paxxeHnn n Mbic-  forMyeckas obparHas cBA3b) U Kak ocHOBa paboThbl
nen nNpsiMo B MO3r AeTekTopoB Iku. B 6nvxaniwem 6yayLiem MOoxHO

oXuaaTtb CHMTbIBaHNE M306paxeHun n3 mosra — yxe
eCTb HebonbLune 3KCnepuMeHTanbHble pesynbsTaThbl

2 CospaHue «Buarpsbl Pa3paboTtka cnocoboB ycuneHus nHTennekta apma-
Ans Mmoara» KonormyecknuMm metogamu

3 CospgaHune «Hemnpo- CospaHne MHCTpyMEeHTa NPsSMOK CBA3WM MO3ra U KOM-
LyHTa» nbloTepa, KOTOPbIV NO3BONUT, HaNpUMep, MrHOBEHHO

OTNnpaBATb 3anpochbl B Google M nony4yaTtb noAcKas-
Kn oT Buknneauu B npouecce pasMbilLeHUR

4 CosgaHue amynaumm CospaHne cHavyana naccMBHOW 3MyrnsiLMKM HA OCHOBE
MO3ra B KOMMblOTEPE NPOCTOro CKaHMPOBaHUSA, a 3aTeM akTUBHON — Ha
OCHOBE NOHMMaHUSA NpUHLUNOB paboTbl Mo3ra

5 CrtupaHwne rpaHu CospaHne pe3epBHbIX KOMUIA MO3ra Ha KOMMbIOTEpPE,
mMexay mosrom n A anrpeng mosra B CTOPOHY cBepxcrnocobHocTeln. Bos-
HUKHOBEHWE KOMNIEKTUBHOIO CO3HAHMS

Bo3MokKHOe nMpUMMEeHEeHHE TOCTHIKEHHII B 00JIACTM KOTHMTHBHBIX
HCCJIEeJ0OBaAHUM:

1) meyeHUe TICUXUYECKUX 3a00I€BaHUIA;

2) JeyeHue UHCYJIBTOB U HellpoereHapaTUBHbBIX 3a001eBaHUIA;
3) aboauuMoHuU3M (YCTpaHEeHUEe CTpadaHuit);

4) 3alKUCh CHOB;

5) HOBBIE BUIBI pa3BICUCHUI;

6) cozmaHue IMOCTOSIHHOTO XOPOIIIEro HaCTPOCHUS;

7) yIJIMHEHUSI CPOKOB OOPATUMOM KJIMHUYECKOU CMEPTHU;

8) Bo3BpalllcHNE K XKM3HU KPUOHUPOBAHHBIX MTAIIUEHTOB;

9) KOHTpPOJIb Haj COLUMATbHO OMNACHBIM MTOBEAECHUEM.



Cnu1H — KkBaHTOBas
XapaKTepuCTVKa AreKTPOHa,
KoTOpasi MOXeT NMpUHUMATh
TONBKO ABA COCTOSHUA —
«BBEPX» UMM KBHU3.

MemMpucTop — HOBbIN
KIacc 3neMeHTapHbIX
pagvoaeTanei, Co3faHHbIi no
aHarnoruv ¢ KOHAEHCaTopoOM

W MIHOYKTUBHOCTBIO, HO
OMMCbIBAEMbIN PYTUM
MpOCTLIM YpaBHEHWEM; 3TO
YCTPONCTBO UMeeT 3dhhekT
namsiTy O CBOVX MPOLLITbIX
COCTOSIHHSIX.
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NMHdopmaL U nOHHbIe
TeXHONorum

Ilon paszBuTMeM MHMOPMAIIMOHHBIX TEXHOJOTHUM MBI MMEEM B BHUIY
Mporpecc B 00J1aCT KOMIBIOTEPOB, CETEH, CPEICTB CBSI3U, IIPOrPaMM-
Horo obecrnieueHust 1 MMHTepHeTa, a TakXKe POCT HABBLIKOB JIIOJEN MO
obpaboTke mHpopmaumu. Bece 3170 BRICTYNHUT 6a3McoM s OyoyIIero
cBepxM . A o 3Toro BpeMeH! MH(MOPMAIIMOHHBIE TEXHOJIOTUN 00eC-
MEYMBAIOT OCHOBY IJIsI POCTa BO BCEX IPYIUX HAIIpaBJICHUSIX HAyKH
U IIPOMU3BOJICTBA.

BO3MOXHOCTW KOMIMNbIOTEPOB

PocT Bo3MoXxHOCTE KOMIIBIOTEPOB IMTPOUCXOAUT 3a CUCT YIAYUILICHHNA Ha
MHOTI'UX YPOBHAX MX KOHCTPYKIIMU, HAYMHAadA C SHCMGHTapHOﬁ 0a3bl U
3aKaH4YHnBasd CaMbIMU a6CTpaKTHBIMI/I IIpyHOUIIaMM IIporpaMMupoBa-
HUA.

HanpaBneHMﬂ pa3BuUTUA KOMNbOTEPHbLIX TeXHONOrmun

HanpaBneHue OnucaHue, npumepbl

1

CmeHa TexHONornm JormkKHa cocToaTb Nnbo B
nepexofe k 3D-MuKkpocxemam ¢ 04eHb BbICOKOMN
NMOTHOCTbIO, NMBO B Nepexoae K yrnepoaHbIM HaHO-
MaTtepuanam n TEXHOMNOIMsAM ux camocbopkn. TpaH-
3UCTOpbl Ha rpadeHe, koTopble AatoT YyacTtoTy o 300
[Ty, MOryT cTaTb OCHOBOW ANS HOBOFO CKayka B 4ya-
CTOTE NpOoLEeCcCOopPOB NOCIe KapAuHanbLHONW CMeHbI
OCHOBHOIO TEXHOIOrMYeCcKoro npoLecca npon3Boa-
CTBa BbIYUCNUTENbHbIX 3NEMEHTOB. BO3MOXHO, 3TO
OyaeTt CNMMHTPOHUKA nnNu poToHNKa — ynpasneHme
HE TOKOM, a CMMHaMM1 3NTIEKTPOHOB UMW KBAaHTaMu CBe-
Ta. ObLwen yepTon aTUX NPOLLECCOB AOIXKHbI CTaTb
MWHUATIOPU3aLnNsa 3NEMEHTOB, POCT UX HAAEXHOCTH,
CHUXEHUe CTOMMOCTU BbIYMCMEHUI U 3HepronoTpeb-
neHus

PocT TakTOoBOI YacToOThl U
nepexopn Ha HOBbI TEXHO-
norvyeckui npouecc

2

I'IpmmeHeHme HOBbIX TUMOB
JTOrM4ecKnx afnnieMeHToB

Hanpumep, HegaBHO Gbin1 M306pPEeTEH MEMPUCTOP —
HeTBeprII7I 3J1eMEeHT 3J1eKTPOHHbLIX CXeM, a C ero
NMOMOLLbI0 Ha4Yanocb Co34aHne NePBbIX MUKPOCXEM
namMdaTu




Okonuarnue maba.

CBsi3aHHblEe C VIHTEpHETOM

Ne HanpaBneHue OnucaHue, npumepbl

3 CoepunHeHne ckopocTu Co3paHue ¢ NOMOLLbI NEPEKOMMYHUTUPYEMBbIX
paboTbl aHanoroBbIX NWHWIA aHanoroBbIX MalUMH Ha YnMe Noj KOHKpeT-
YCTPOWCTB Y TOYHOCTH Hylo 3agady, koTopble cmoryT obpaboTate 6onbLION
LMpPOBON KOMMYHMKAUUN  06beM MHdopmaummn ¢ HeabCcoNTHON TOYHOCTbIO,
OaHHbIX [OCTaTOYHOW, OAHAKO, A4St NpeaBapUTENbHOrO Nouc-

Ka peLueHnin, kKoTopble 3aTemM ByayT NpoBepATLCS Ha
undpoBor MalnHe. ATOro 4OCTAaTOYHO ANA MHOTUX
NPUNOXEHNI, B TOM Yncre ansg o6paboTku ayamo u
BMAeo, nomcka B 6asax gaHHbIX, pacno3HaBaHusi 06-
pasoB

4 OunHamunyeckn nporpam- MrHoBeHHOE co3aHune annapaTHOW apXUTEKTYpbI
MUpyeMble MaTpuLlbl U3 noa TekyLlyt 3agadvy u 3atem ee nepecdopmaTupo-
NOTNYECKNX ANTIEMEHTOB BaHWe Ansa cnefylollen 3agaydm

5 MonHas cmeHa apxuTek- BBegeHvne HOBbIX CMMCKOB KOMaHA, AenermpoBaHue
Typbl MUKPONPOLLECCOPOB, BblYMCINEHWIN Ha rpadunyeckne kapTbl U T. M.
cnocoboB agpecaumm
namsiTM B KOMMNbOTEpPax

6 Mapannenusauus PocT uncna sgep B npoueccopax

7 OnTumMmnsaums 6a3oBbIxX [MNoBbiweHne 3 PekTUBHOCTN NCNONBL30BaHNUSA pe-
anroputmMoB paboTbl KOM- CYypCOB KOMMbIOTEPOB 3a c4eT 6onee «yMHbIX» NPo-
NblOTEPOB rpaMmm-onTMMM3aTopoB

8 TexHonoruun BupTyanusa- OpHa nporpamMmma MOXeT paboTaTb Ha pasnu4HbIX
Lmn KOoMnbloTEpPax, B pe3ynstaTe 4ero Mup nporpamm

cTaHoBUTCA Bonee He3aBUCUMBIM OT «Xenesa»

9 PocT kauecTtBa anroputmMoB  Pa3paboTka HOBbIX CMOCOOOB pa3noXeHus YMcen Ha
PELUEHNSI TEX UMW VHbIX Bbl-  MHOXMWTENW, PELUEeHNs ypaBHEHUN, nomcka B 6a3ax
YncnuTenbHbIX 3agad OaHHbIX. BO3MOXEH CMHTE3 C KBaHTOBbLIMW KOMMbIOTE-

pamMu unu apyrumMu HeTpaguLMOHHbIMU BblYUCANTENb-
HbIMW YCTPOMCTBaMu, NO3BONSAOLLUMUN peanv3oBaTb
HOBbIE Kracchbl anropuTMOB, HaNpuUMep, X1Bble Hew-
pOHHbIE ceTu unu 6ariecoBbl CETU N3 MEMPUCTOPOB

10 PasBuTne mMeToadoB Npo- HakonneHne 6ubnmoTek roToBbIX peLleHnii, Nnporpam-
rpamMmmupoBaHns Mbl C OTKPbITbIM KOAOM N HOBbIE Si3bIKM NPOrpamMmmMmpo-

BaHUs
11 SddekTs onTummusaumm, Hannune «obnayHbix BbIMUCNIEHNI» — OOMEH Bbl-

YNCINUTENBHON MOLLHOCTbIO Yepes CeTb U npespalle-
HME OTAENbHbIX KOMMbIOTEPOB TOMbKO B TEPMUHATbI
rnobansbHoO cBepXMaLLWHBI, rnMaBHasi 0COGEHHOCTb KO-
TOPOW — KOJIMYECTBO Y3/I0B B Hell, a Takke CKOPOCTb
M NPO3PaYHOCTb CBSI3N MEXAY HUMMU

Takum oOpa3zoM, BO3MOXHA MHOTOKpaTHasl ONTUMU3AIUsI KOMIIbIOTE-
POB Ha BCEX CTPYKTYPHBIX YPOBHSIX, UTO O3HAaYaeT BO3MOXHOCTh pOCTa
MPOU3BOAUTEIBHOCTU KOMITBIOTEPOB B OyIYILIEM B THICSIYU U JaXKe MUJI-

JIMOHBI pas.

JNeoH OHr Yya
(poa. 1936) —

)

aMepUKaHCKIUN YUeHBIN,
koTopbii B 1971 rogy
TeopeTuiecku obocHoBan

CyLLeCTBOBaHME
MempucTopa.
Jvws B 2008 rogy
cneupanucTam

WCCNeoBaTenbCKoro
nofpasgeneHus KoMnaHumn
Hewlett-Packard (HP
Labs) yaanochb co3aatb

€r0 B pearnbHocTy,

ncnonb3ya AOCTUXEHNA

HaHOTEXHOMNMOMMN.
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«MHTEPHET MIOOEN»

Eme Goliee BBICOKOYPOBHEBONW WH(POPMAIIMOHHON TEXHOJIOTUEUN SIB-
nsieTcs «AHTepHeT dioleli» — HOBOE€ IOKOJEHUE COLMAJbHBIX CETei,
MHTETrpupylolllee NMHTEJUIEKTYyallbHble YCUINS pa3HbIX JIIOAel yuepe3 BeO
U BEpOSITHOE B OyayllleM CO3daHMe BCEOOIel acCOIIMaTUBHONM MaMsITH
yeJloBeUYeCcTBa Yyepe3 0a3bl JaHHBIX TOMCKOBUKOB.

1. Pacret cBsa3b MHTEpHETa 1 MO3ra — 3a CUeT OOJIbIIMX 3KPAHOB, HO-
CUMBIX YCTPOMCTB, Pa3JIUYHBIX YCTPOUCTB CUYUTBIBAHUS MHOOpMaALIUU
M3 MO3ra, HeTpaAULIMOHHBIX CITIOCOOO0B BBEISCHUSI UH(OPMALIUU B KOM-
NbIOTEP, HAIIPUMEDP C TIOMOIIBIO XKECTOB.

2. YBeIMUYMBAIOTCS KOJMUYECTBO Pa3HOOOpPa3HBIX HABBIKOB IO paboTe
B MIHTEepHEeTe U YKCII0 JIonei, BIaaeIouX UMU.

3. Bce Oonbliee ynciio dwoaeit ciuBaeTcs B CAMHYIO COLIMAJIbHYIO CCTh.

HABbIKM OBPABOTKN MHOOPMALIN

Baxknast yacTh MHOOPMAILIMOHHBIX TEXHOJIOTUM — COBOKYITHOCTD HaBBI-
KOB 1o 00paboTKe MH(pOpMaInK, KOTOPBIMU 001a1aeT YEJIOBEK:

1) 3HaHMe MaTeMaTUKU U JIOTUKHU;
2) yMeHHUEe NPUMEHSITh HAyYHBI METO;

3) crnocobHOCTb 3 (PEeKTUBHO OOHAPYKMBATh U YCTPAHSATh COOCTBEH-
HBIe KOTHUTUBHBIE MCKAXKEeHMNSI

4) yMeHUe ToAIePKMBATh INIOAOTBOPHYIO TUCKYCCHIO;
5) CITOCOOHOCTD 3aITOMUHATH BaXXHYIO MTH(POPMAIINIO;

6) yMeHMEe OCYILIECTBIIAThL caMooOpa3oBaHue M OOydeHUe OPYrux JIo-
nen.

Bce 6ombliiast yacTh YeJIOBEUECKOM MOMNYJISILUU JedaeT BEIOOP B MOJIb3Y
Haunobosee 3(pPeKTUBHBIX U MOJE3HbIX HABBIKOB. ITpoucxoauT pacnpo-
CTpaHEeHHe eAUHOrO0 sI3blKa MEXIYHAPOAHOIro o0lIeHNsI. MOXHO OXU-
IaTh, YTO UM CTAHET YOPOILIECHHBIN aHTTTUACKUNA.

HoBatopckue HampaBieHUsT B 00paboTKe MHEPOpMALIUU YeJIOBe-
KOM OyayT MCHOJb30BaTh Kak KOMIbIOTEPBI-MOACKA3YNKU, TaK U
cUCTeMBI TIJIAHUPOBAHMS JACUCTBUI, HalpuMep getting things done
(GTD) — «/lenatb nena BOBpeMsI».

TEOPWA YNPABNEHNA

EH_IC OJHa 4acCTb I/IH(DOpMaLU/IOHHI)IX TEXHOJIOTUMN — TEOpUA yIIpaBJic-
HHA, BTOM YUCJICE PYKOBOACTBA OONbIIUMU KOJJICKTUBaMu, U BOOOI1IE
BEChH 6)'[OK, CBSI3AHHBIN C COLIMATBHBIMU HaBblKaMM, KOTOPLIC A€Ial0T
oOllleHEe MeHee arp€CCMBHBLIM, Oosee I[06p0)KeJ'IaTeJTbHI)IM n Hane-
JICHHBIM Ha COTPYIHMHNYCCTBO.

Hasrik mepenauu mHGOpMaLMU SBISETCS CBS3YIOIIMM 3BEHOM BCETO
MH(OPMALIMOHHOTO MOJsI, M Pa3BUTHUE 3TOTO HaBbIKA IIPUBOIUT K I10-
BBILLIEHUIO BEPOSITHOCTU co3aaHust M.



NMOHUMAHME

Hawnb6Goinee c10XHBI MOMEHT B MH(POTEXE — 3TO TaKast BLICOKOYPOBHE-
Bast XapaKTepUCTHKA, KaK «IIOHUMaHue». OTurcaTh IIPUPOIY «ITOHNMA-
HUsI» HEBO3MOXKHO, He JaB ONpeneaeHNsT MHTEJIeKTa B 1IeJIOM, HO 3Ta
3aJay4a IMOYTU YTO PaBHOCHUJIbHA CO3aHUIO TToJaHOoLeHHoro M.

Bo3MOXHO 711 TIOHSTH TIPUPOILY MTOHUMAHUS, KaK 3TO MBITAJICS CHC-
natb Bacunnit PozanoB B kHure «O noHnManuu. ONbIT UCciieqoBa-
HUS TIPUPOILI, TPAHUIL ¥ BHYTPEHHETO CTPOCHM ST HayKH KaK IeJTbHO-
ro 3HaHus»? Yy 310 onacHast TaBTOJIOTHS, TIpo KoTopyio dpuapux
Hunme mmucan: «Pa3ym, mpITaroniuiicss MOHSTL cedsl, — 3TO Bce
PaBHO, UTO XeJYIOK, MepeBapuBaIOLINii caM ceOs»?

MbI BUAMM BO3MOXHOCTh JJId KA4Y€CTBECHHOI'O U KOJIMYECTBEHHOTI'O PpO-
CTa Ha BCEX dTaxXax I/IH(I)OTeXa — OT TEXHOJIOTU J'[I/ITOFpa(I)I/II/I YUITOB 1O
MOHUMAaHUS CaMOM IIpUPOALI YEJIOBECUYCCKOIO MHTCIIJICKTA.

WHdoTex, ¢ 04HON CTOPOHbLI, cO30aeT NH(POPMALMOHHbIN
B3pbIB — 9KCMOHEHLNAmNbHbIA POCT KONUYeCcTBa HaKoMNMeH-
HOM 4YenoBeYyeCTBOM MHdOPMaUMM U HeEMeONeHHOro goctyna
K HEW, a C Apyron — faeT cpeacTBa ans obysgaHus sToro
pocTa NyTeM YCKOPEHUSI MOUCKa B HEM HOBOW BaXXHOW WH-

dopmaumu.

Bacunui BacunbeBuy
Po3saHoB (1856-1919) —
PYCCKUIA PENUrMO3HBINA
chunocody, nuTepaTypHbIn
KPUTMK W ny6RmumcT.
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Mwuxaun Poko —
CTapLLMIA COBETHMK

10 HaHOTEXHOMOTUSIM
HauvoHanbHoro Hay4Horo
conaa CLUA, koToporo
Ha3bIBaOT «KPECTHLIM
OTLIOM» amMepyKaHCKoN

HaHOTEXHOMOMUYeCcKoi
WHULMATVBBI.

Yunbam Cumc
BenHOpuax

(poa. 1940) — amepukaHckui
COLMONOT, CNeLuanmeT no
couponoriv penurun. ABTop
KHUT «BymyLee penurumy,
«HaHokoHBepreHLms» 1 ap.

DOxoH Kpeir BeHtep
(pog. 1946) — amepuKkaHcKuin
reHeTuk, B 1992 rogy ocHoBan

VIHCTUTYT reHeTu4eckux
1ccnegoBaHui.

21 mas 2010 roga
3asBu1MN 0 CO3AaHUN
WCKYCCTBEHHOM KNeETKM.
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NBIC-koHBepreHuus

NBIC-koHBepreHiusi paciunpoBbIBaeTCs IO MEpBbIM OyKBaM o0Jia-
creit: N — HaHO; B— 6uo; I — nuHgo; C — korHo). TepMuH, BBeAeHHbI
B 2002 rony Muxauiaom Poko u Yunbsamom beitHOpumkem, o603HavyaeT
OpolecC MHTerpaluum HaHO-, OMO-, KOTHUTUBHBIX U MHGPOPMALIMOH-
HbIX TEXHOJIOTUM.

OO0mue 9epThl 3THX TEXHOJIOTHI

1. Bce oHM onmparoTcsd Ha MuHUaTIOpu3anuio. B o6mactu MU 1 kom-
MbIOTEPHBIX TEXHOJOTUI MUHUATIOPU3ALIMS IPOSIBIISIETCS B BUAE OCTO-
STHHOTO YMEHBIIIEHUSI OCHOBHBIX 2JIEMEHTOB KOMMbIOTEPOB. B KOTHM-
TUBHBIX TEXHOJIOTUSIX — B POCTE pa3pelalneil ClToCOOHOCTH METOI0OB
WCCIIEMOBAHUS MO3Tra U AOCTYyIIa K COCTOSTHUSIM OTIAEJIbHBIX HEPOHOB.
B ouotexe — yepe3 padoTy ¢ otaeabHbIMU Mojiekyiaamu JIHK B kiieTke.
M B HAaHOTEXHOJIOTUSIX MUHUATIOpU3ALUS SIBIISIETCS CaMOM CYThIO.

2. HenpeppIBHO BO3pacTampllee UCII0JIb30BaAHME BEIYUCIUTEIbHBIX Pe-
CYPCOB JUII MOAEJIIMPOBAHUS: 3TO U MOJAECIUPOBAHUE HEUPOHHBIX CETEH,
Y CBepTKa OEJIKOB, U IIPOSKThl HAHOMAIIIMH, U IIPOEKTUPOBAHNE OTHUX
KOMIIBIOTEPOB C MOMOILBIO IPYTUX.

3. IlocTossHHBIIT OOMEH pe3yJbTaTaMM JOCTHKEHHU B OMHUX 00IaCTSIX
JUISI TIOTeHUMPOBAHUS TOCTUXEHUIN B APYTUX. DTO NPUBOIUT UX K pe-
KYPCUBHOMY CaAMOYCUJICHHUIO.

HocTrXKeHrs1 B OMOTEXHOJIOTUSIX UCIIOAb3YIOTCS IS CO3MaHUs e~
Tajeidi HAaHOMAaIlMH 13 BUPYCHBIX 000J104eK. KpeMHueBble MUKpPO-
CXEMbl COECNUHSIOTCS C HelpoHaMU. TeXHOJOrMyM MHUKPOCKOIIMU
TaKXKe SIBJISIIOTCSI YHUBEPCAJIbHBIM CPEICTBOM OOBEOIWMHEHUS pa3-
HBIX cBepxtexHonornii. OtpaxkenueM NBIC-kKoHBepreHINM SIB-
JISIETCS pacTYILEe YMCIO MEPEKPECTHBIX CChIIOK MEXAY CTaTbsIMU
PAa3HbIX HAIIPABJICHUM.

NBIC-koHBepreHuns BblpaXxaeTcsa B TOM, YTO MHCTPYMEHTbI
N pesynbTaTbl NPUMEHEHUST 3TUX TEXHOSOIMIA CANBAKOTCS ApYr
C OpPYroMm, 1 3TOT NPOLECC MMEET TEHAEHLUMIO K HapacTaHuto.

Hanpumep, ncciemoBaHusd B OMOJTOTUM M HAHOTEXE 00BEIUHSIIOTCS
B TaKUX IPOEKTaxX, KaK MCKyCCTBeHHad XW3Hb, co3maHHasg Kpeii-
roM BenrepoMm. McciaemoBanng Mo3Ta TaKsKe MHTETPUPYIOTCS C HC-
cJIemoBaHUEM TEOPUH aJITOPUTMOB Uyepe3 MoAeInpOBaHe HEMPOH-
HBIX CETEN M depe3 BHeIpeHe HEMPOUMINIAaHTOB. M 31mech sKe oHU
HCITONB3YIOT Pe3YAbTaThl OMOJIOTMYEeCKIX MCCIIENOBaHWI TeHeTHYe -
CKMX MaHUITYITSIIINI CTBOJTOBBIMU KJIeTKaM1 HEMPOHOB.

Ntorom NBIC-koHBepreHumn 6ygeTt cosgaHue HaHobuoma-
LWKWH ¢ aneMeHTamMu W, cnocoBHbIX BbINOMHATL BblYMCNEHUS
N MHTErpupoBaTbCs B MO3r YeNoBeKa.

bnarogaps NBIC-koHBepreHIIMmM MaHUMYJIUpPOBaHUE WHQPOpPMAIIUC,
aToMaMH, CJIOXHBIMHU YIIIEPOAHBIMHU MOJIEKYJIaMHU W MBICIISIMU YeJIOBE-
Ka CTAaHOBUTCS IIPEIMETOM €IMHOI TEXHOJIOI 1N,



Hayka B Oyaywiem

IlepcnexTuBBI HAyKU B OyAYIIEM 3aBUCST OT TOr0, HACKOJIbKO IMO3HaBa-
€M OKPYXAaIoIIU MUP.

Ecnu oH omuchiBaeTcsi KOHEYHBIM YMCIOM 0a30BBIX 3aKOHOB, TO OHU
MOTYT OBITh BBISICHEHBI, 1 «€IMHAS TEOpUs MOJIs» OyIeT co3maHa. B aTom
cliyyae oCTajlbHbIE 00Jiee CIIOXKHBIE SIBJSHUS MOXHO OyIeT IIPOCYUTATh
Ha CBEPXKOMIIbIOTEpaX, Y€ MOYTH HE 00pallasich K dKCIEPUMEHTY.
B pesynbrate HayKa OyneT cBeneHa K KOMIIBIOTEPHOMY MOAEINPOBAHUIO
M B KOHEUHOM CYETe CTaHET HEOTIIMIMMa OT TeXHOJIOTUIA — KOHCTPYM-
poBaHMs pa3HBIX OOBEKTOB Ha OCHOBE 3aJaHHOro HaboOpa 3aKOHOB.
B HekoTopoM cMbICiie 3TO OyIeT 03HAa4YaTh « KOHEL HAYKW » .

Elre onyH BapyMaHT «KOHIIA HAYKW» MOXET OBITH CBSI3aH C JIOKAIBLHBIM
«McYepllaHueM MpeaMeTra». ApyruMum cioBamMu, 3araaku OymyT ocTa-
BaTbCsI, HO OHM OYIOyT OTOOBUIAThCS BCE Majibllle, Ha Bce Oosiee gajJbHIe
pyOexu (pU3UKHN BEICOKUX SHEPIUil WK BCe JaJIbIe B IIPOIILIOE.

[MOBAJIbHbIE 3AOAYN HAYKW BYOYLIErO

1. IIpeononeHne «<KpU3uca NOHUMAHUSI» — HECIIOCOOHOCTHU OTIEIIb-
HOTO YeJI0BeKa JOCTUYD ITIOJIHOTO MOHUMAaHUS BCEM HAYKM MJIN XOTS OBl
3HaunTeIbHOM ee yacTtu. [IpodeccruoHanbHble 3HAHWUS B OJHOI 00Ja-
cTu TpeOyIoT 15 et oOydyeHMs, a TaKUX 06acTeit Thicsauu. JJOMUHUPO-
BaHME BBIYMCIUTEIBHBIX METOIOB TAKXKE IIPUBOIUT K OCIA0ISHUIO MO-
HuMaHus. KoHedHO, MOXHO KakK BCerma HaaesThCS Ha CBEPXCUJIbHBIN
NHN. Ho eciu oH co30acCT €IMHYI0 TEOPUIO BCETO, KOTOPYID HUKTO HE
CMOXKET IIOHSTh MO NPUYMHE €€ CJIIOXKHOCTH, TO MOXHO JIM 3TO CUUTATh
JOCTHKEeHUEeM?

HWneanbHBIM pelieHHEM OBLIO OBl CO3MaHME «CBEpPXUYeIOBEeKa», KOTO-
pBIii, coOXpaHss YeOoBeYeCKHUEe KauyecTBa, MOI OBl OXBAaTUTh BECh Mac-
mTabd TOCTVKEHUN HayKK, He Tepsisl INIyOMHBI IOHUMaHUSI.

2. Co3naHue ynopsimo4eHHOro CBOJA 3HAHMII YeaoBedecTBa. Celi-
qac aTy ¢GyHKIMIO ne-dakro BeImoaHdgeT Bukumenusa. Ho mpomomke-
HUEM €€ NOCTOMHCTB ABJIIAIOTCA €€ HCOOCTATKU — HCEPAaBHOMEPHOCTD
oxBaTa, HCIIOJIHOTa, CKpbITad pE€KjaMa U, OCO6€HHO, HEHAaOCKHOCTbD.

Jlns peuieHUs TocjaeaHeil mpooaeMbl MOXHO MCIIOJIb30BaTh CUC-
TeMy cepTUudUKALIUA HAAEKHOCTU T€X WJIM MHBIX CBEIEHUI, KOTO-
past npunuchiBaga Obl KaxXAabIM LUGppaM U (paKTaM BEPOSITHOCTb UX
WCTUHHOCTU, U CChIJIKA HAa UCTOYHUKHU U METOAbl, KOTOPbIMU 3TU
¢daxkThl ObUIM MoOJiyyeHbl. Takas cucteMa Morjia O0bl padoraTh Mo-
NOOHO PBIHKY MpeAcKa3aHUil MU CTPAXOBKE: €CJIM HEKTO CMOXET

153



154

JI0Ka3aTh JIOXHOCTb JaHHOTO (pakTa, OH ITOJIy4aeT OeHEXKHYIO Ipe-
muio. [IpemMun moOyXmanu OBl TI0IE IBITAThCSI OIPOBEPTHYTh 3THU
¢daKTHI, YTO IPUBOIMIIO OBI K ITOOeme 00oee TOCTOBEPHBIX (paKTOB
W IPUTOKY AeHeTr B HayKy. TakmMm oOpasoM, pa3Mep IpeMUH 3a
HeKuit GaKT CBUIETEIBCTBOBAI OBl O TOM, HACKOJBKO HayKa yBe-
peHa B TOM, YTO YMCJIO Tt paBHO 3,14... i yro [lymkuH poouics
B 1799 rony.

3. Co3nanue «MCKYCCTBEHHBIX YYE€HBIX», CONPSZKEHHBIX C aABTO-
MATH3HPOBAHHBIMH JIA00OpPATOPUAMH H 3aTeM ¢ cucremamu UN.
Takue OmnbBITHI IPOBOAMIMCHL B O0JIACTU MOJIECKYISIPHON OMOJIOTUM.
«Po0oT-yuyeHbIli» AgaM B YHUBepCUTETe AOEpPUCTyUTa CMOT caM TIpU-
JyMaTh HaOOp T'MIOTE3 U MPOTECTUPOBATh UX B CEPUU UM XKe CIUIaHU-
POBaHHBIX 3KCIEePUMEHTOB. B 11e10M, OCHOBHAsI TEHASHLIMS B HAyKe —
ATO Mepexoll B KaueCTBE HOCHUTENE HAaydyHOro 3HaHUS OT OTACIbHBIX
JIIOJIEN-2KCIepTOB K MHTEpHeT-coobiecTBaM (wiki, archive.org), 3a-
TeM K 0e3J1UYHBIM 0a3aM naHHbIM U MeToaaM ( WolframAlpha, 6aiiecoBo
npeacraBjieHue 3HaHUM, poOOThI-y4eHbIe) U Briociaenctsum — K M.

O0beM HayKM IIPOJOJIKAeT PacTU DKCIOHEeHIUanbHO. Eciau
B 1980 rony Beinuio 400 000 HayyHbIx cTaTteid, To B 2009 — 1,5 MiH.
BaxkHbIii MHCTPYMEHT HayKU — Pa3BUTHUE OTKPBITOIO MTHOBEHHOTO
JIOCTyIa K HaAy4HBIM CcTaThsIM. B acTpodusuke 310 penaeTcs yepes
BBIKJIaJbIBAHHE TIPEIIPUHTOB.

4. «bajiecoBa peBoIOIUSA» — N3MEeHEHNE TTIOHUMAHUS BEPOSITHOCTU
C KJIACCUYECKOI'0, YaCTOTHOTO, Ha BEPOSITHOCTh KaK Mepy HeoIllpele-
JIEHHOCTH HAaIlleTO 3HAHUWS B OTHOIIIEHUU TeX WJINM MHBIX TUIIOTE3. DTOT
MOAXO[ TTIO3BOJISIET ONPENEICHHBIM 00pa30oM «aBTOMAaTU3UPOBATb» Ha-
YKY, OIIMCBIBAasl aJITOPUTMBI U3MEHEHUS OLIECHKM UCTUHHOCTU TeX WJIN
WHBIX TUTIOTE3 MO Mepe IMOCTYIUIEHUST HOBBIX JaHHBLIX. OH OTKPhIBAET
BOpOTa B HAyKy aJIbTEpPHATUBHBIM TEOPUSIM Uepe3 MPUIHNCLIBAHNUE UM
KpaliHe MaJIbIX BepOSITHOCTEH, YTO MO3BOJISIET HEe BBITUICCKMBATh MJIa-
IeHIa BMecTe ¢ Bomoii. OgHaKo OH U UCTpeOIsseT abCOMIOTHYIO MUCTUH-
HocTb. baiiecoBa joruka Mcnoab3yeTcs Ipu rmoctpoeHuun cucrem M,
¥ B pe3ynbTaTe HayKa, BEIpaxkeHHas yepe3 CUCTeMY TUIIOTe3 U UX BEpo-
aTHOCTel, OyneT 6onee moHsTHa 11t MU, a MoXeT, ¥ TIOpOIUT €To.

Opuk [pekciep cuuraeT, 9TO HayKa OymyIIero JoKHa Kiaccudu-
LHAPOBATh HE TOJBKO (PAKTHI, HO M BaxKHBIE BOIIPOCHI, OCTAIOIINE-
cs1 moka 6e3 orBeTa. X Hy:>kHO KJIacCU(PUIIMPOBATH 110 KPUTESPHUSIM
BaXXKHOCTH, CJIIOXKHOCTH U II€HBI, a TAK:KEe TOMY, CTOUT JI IBITAThCS
X pelIaTh, U €ClIM HeT, To modemy. [Ipumep Takoro Bompoca: «Ka-
Kas aueTa SBJisieTcss Hanoosee 3G PeKTUBHOM A1 TP OIJICHUS K3 -
H1?». HecMoTpst Ha MHOXECTBO IIOIXOIO0B, IEJIOCTHOTO M OKOHYA-
TEeJIbHO JOKA3aHHOTO OTBETa Ha 3TOT BOIPOC HET.

5. N3meHenume cxemMbl (PUMHAHCHMPOBAHMA HAYKM C TMOMOIIBIO
HAJIOT000JI0KEHUSI-T0JI0OCOBaHusA. Kaxaplii yenoBek OymeT o0si3aH
BHECTHU OMPENEICHHYIO CyMMY HaJloTa, HO 4aCTb 3TOW CYMMBI OH CMO-
KET 10 CBOEMY BBIOOPY pa3nenuTh MEXYy TEMU WJIM UHBIMU HAIlpaBje-
HUSMU TOCYTapPCTBEHHOU NESATENbHOCTU BOOOIIE U HAYYHBIX UCCIEHNO0-
BaHMI1 B YaCTHOCTH.
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BO3MOXHOCTb
oeccmepTus

CMepTh — caMoe IIJI0X0€, YTO MOXKET IMPOU30UTH C YeloBeKOM. Yeno-
BEK Ha MPOTSKEHUM XU3HU CTPEMUTCSI M30€XaTh CMEPTH, TO XK€ CaMoe
OTHOCHUTCS U K OOIIECTBY B LIEJIOM.

WcTtopus UMBUIU3ALUU — 3TO MCTOPUS MOMNBITOK AOCTUYbL OeccMmep-
tus. I[lupamuga Xeorica, HanMcaHWe KHUT, POXIEHUE IeTeil — BCe 3TO
MOMNBITKN YBEKOBEYNUTH ce0s1. Ho HanboJiee mojiHOEe COXpaHEHUE CE0ST —
3TO COXpaHEHUE HE HECKOJIBbKUX CBOMX MBICIEH WJIM T€HOB, a COXpaHe-
HME BCE MOJHOTHI XKM3HEHHOTO OIIbITa, TO €CTh 0€CCMEPTHE TUUHOCTU.
3agaya OOCTHKeHUSI OeccMepTusl YesloBeKa JOTrMYeckKy BBITEKAeT U3
KeJdaHUsS 1 BO3MOXHOCTHU MO0enuTh CMepTh. BO3MOXHOCTh MTOOEIUTH
CMepTh BO3HUKAET OJarogapsl HAQyYHO-TEXHUYECKOMY IIPOrpeccy.

IlepBhlii 3Tanm Ha IMyTU K 0ECCMEPTUIO — BTO YBEIMUYECHUE ITPOITOJIKU -
TEJIbHOCTU KU3HU, TO €CTh POCT CPEIHEN OXMIAEMOI IPOIOIKUTETb-
HOCTH XU3HU ¢ 78 neT B pa3BUTHIX cTpaHax 10 90—100 jeT. DTo BO3-
MOXHO 3a CYET BHEIPECHUS B KJIMHUKY yXE CYIISCTBYIOIIUX HAYYHBIX
TOCTIKCHUM M TOBCEMECTHOTO IIPUMEHEHUS YK€ U3BECTHBIX METOIAOB
OXpaHbI 3M0POBbSI.

Crenyomuii 3Tall — paguKaabHOE MPOIJIeHNE XU3HU. DTO O03HAYaeT
POCT NPONOJKUTENbHOCTU XU3HU OO0 COTEH MM THICSY JIET. DTO MOXET
OBITH JOCTUTHYTO 3a CUET yIIpaBJIeHUs pabOTOil reHoMa, pereHepaTuB-
HOM MeAUIIMHBI, TOTAJbHOM KMOOPTU3aIINK YeJIOBEYSCKOIO Tejla U Me-
IUIMHCKUX HAHOPOOOTOB.

TpeTI/Iﬁ 3Tarl — 3TO YBEJAMYECHUE OXUAACMOUN ITPOMNOJIKUTEIBHOCTHU
KN3HU 1O MUJIJIMOHOB JIET C IOMOIIBIO ITIOJTHOI'O CKaHMPpOBaHUA MO3ra
1N nepe€Hoca CO3HaHUA B KOMIILIOTEP, YTO ITO3BOJIUT p€aJIN30BaTh TCX-
HOJIOTUM MHOTOYPOBHEBOI'O PE3CPBHOI0O KOITMPOBAaHMAA.

3aTeM clienyeT mMpaKTUdecKoe beccMepTre — 3TO BpeMs KM3HHU, COIIO-
CTaBUMOE CO CPOKOM CYIIleCTBOBaHMS BcelneHHON — mecsITKaMy M-
JmapnoB JieT. TpeOyeT mis CBOel peanr3alii peCypCcoB CBEPXIIMBIIIM-
3allMM TaJaKTUISCKOIO MacIuTabda, yrpasisieMOll CBEpXUHTEILIEKTOM.

AOcCoII0THOE OeccMepTe — HEOrpaHMYEeHHO JO0JITOE CYIeCTBOBaHUE
B MaTeMaTU4YECKOM CMBIcie. TpeOyeT OHTOJIOTMYECKOTO YKOpPEHEHMUS
B IIpupone peaidbHocTH. Hampumep, mpeBpaineHus Bceil BcenmeHHOM
B €IMHYIO BEIUMCIVUTEIBHYIO Cpeny.

O TOM, YTO MBI OJM3KM K BO3MOXHOCTH 3HAYMTEJILHOIO IIPOMJICHUS
XKW3HMU 4YeJIOBeKa, HaM TOBOPSIT YCIIEXW B IIPOMICHUU XW3HU Jabopa-
TOPHBIX XKMBOTHBIX. Hampumep, 4epBsIM ymaaoch IIPOMIUTH XU3Hb



B 10 pa3, a MpimmaM — B 2 pa3a. OgHaKoO OOIIIEeCTBO yIe/IsIeT MUHUMAJTb-
HO€ BHUMAaHWE UIeIM IPOIJICHUS XKU3HN HbIHE XUBYIITHNX Jfoacii. EcTh
OCHOBaHMS MOJIaraTh, YTO, €CJIM BO3HUKHYT METallpOSKThI O YBEIU-
YEeHUIO IPOIOJKUTEIbHOCTH XN3HU YeI0BeKa, TO MBI MOXEM OXHMIATH
CYIIIECTBEHHOTO pe3yipraTa yxe K 30-m romam XXI Beka.

Tak xe npeacTaBiadC€TCAd BO3MOXHBIM B 6Y):[YI_HCM ITOJTHO€ IMOHUMaHUNe
OMOIOTUYECKUX (DYHKHI/Iﬁ 2KMBOT'O OpraHmi3mMa mu MOJIHBIN KOHTPOJb Hag
HUMU. DTO YCJIOBUE ABJIACTCA JaXKe U30BbITOYHBIM OJ1A JOCTUKECHUA (I)I/I—
3UYECCKOTIO 6CCCMepTI/IH.

3amadya GeccMepTUSI IOCTEIEHHO CTAHOBUTCS PAaBHOCHMIJILHOM 3amade
HEOrpaHMYEeHHO IOJITOro coxpaHeHus MHpopMauuu. B atom ciaydae
IIyTh K 6€CCMEPTUIO — 3TO COBEPIICHCTBOBAHME METOHOB KOIIMPOBAa-
HUS MTHQOPMALIUU O TUNIHOCTH.

Euwe B 1980-e roasl yganaoch co3aaTh NOJHYIO KapTy CBsI3eil HEMPOHOB
yepBsI-HEMATO/Ibl, a Ceiiuac Ha KOMIbIOTEPE 3aIMyCKalOT MOJIeJIN YacTeit
MO3Ta MJIEKOIUTAIONINX (TUITIIOKAMIIA, KOPTUKAIBHO KOJIOHKH).

beccmepTne — 310 aTMdeckas no3unus. CtpeMiieHre K 6ecCMepTHUIO —
3TO BBIOOD B IMOJIb3Y A00pa, B IPOTUBOBEC CMEPTU, OOJIM U CTPadaHUSIM.
MpEI moHUMaeM 6eccMepTre YeI0BeKa B TOM YHCIIe U KaK 0ECKOHEYHOe
pa3BUTHE, POCT BO3MOXHOCTEM, HEOrpaHUYEHHOE TBOPYECTBO U yBe-
JUYeHUe MaciuTabda JMYHOCTU. beccMepTre — 3TO cyacThbe.

YenoBek obnagaet OT'POMHBIM IIOTCHIOHAJIOM 1M MOXCT PCIIUTb IGIOSE
l'[pO6J'ICMBI Ha IMyTU K 6CCCMepTI/IIOZ nepeHaCCJIICHUEC, TOMUHNPOBAHUC
rocygapCTBEHHBIX MHTEPECOB Had YaCTHBIMU, HEXBATKY PECYpPCOB.

IToTpebHOCTBL B 6eccMEPTUH ClIeAYeT U3 HexXeJIaHUs YyeJIoBeKa yMUpaTh
U 4yBCTBOBATh ce0s1 Xy:Ke MPpsIMO ceifyac 1 B OmKaiiiiee BpeMs. Peanu-
3a1Msl 3TOTO KeJIaHUs KUTh B pe3y/IbTaTe €CTeCTBEHHOTO 0TOOpa IIpu-
BOJIUT U MPUBEIET K ellle OOJIbIIeMY YBEJIMYSHUIO CPOKA KU3HMU.

JItogu HaxoOsIT eCTeCTBEHHBIM CTPEMIICHUC K 6CCCMCpTI/IIO OTOCJIbHBIX
CTpaH M1 INMBUJIMN3allUN B LICJIOM. YenoBeK HUUEM He XYK€ rocygapcrtna,
OH B OOJIbIIEN CTEIIEHU JOCTOMH BEUHOM XU3HMU.

HenpusaTtue 6eccMepTHsi 4aCTO TaKKe CBSI3aHO C TEM, YTO pa3jIMYHbIC
peUTMO3HbIe OPraHU3aluy MOHOITOJIU3UPOBAIN U TUCKPEIUTHPOBA-
JIK 3TOT TepMUH. TeM He MeHee 4eJI0BEeKY BaKHO IeMCTBOBATh MUCXOMIS
13 COOCTBEHHBIX MHTepeCOB. ETo mepBhIii MHTEpeC B JIIOO0 MOMEHT —
0CTaBaThCs B XKUBbIX.

OIHaKo IOCTUKEHNE 0€CCMEPTHUS CBSI3aHO HE TOJIBKO C pa3BUTHUEM TEX-
HOJIOTHI, a B IEPBYIO OUEepelb C CUCTEMOM LIEHHOCTEM, B LICHTPE KO-
TOpPOI CTOMT 4YejioBeuecKas Ku3Hb. Ecau cnaceHue jaoaeil U1 mpoTu-
BOCTOSIHUE CMEPTHU OyAeT YCTOMUYMBON LIEJIbIO YeJIoBeYeCcTBa, TO OyayT
HalIeHbl METOAbI U TEXHOJOTUHU MPOAJSITh KU3Hb JIOACH.
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Hay4Hblie meToabl
60opbObI CO CTapeHuem

CrapeHue — yxyallleHue paboThl OpraHu3Ma, Ipoucxosiiee u3-3a Ha-
KOTUIEHUS TIOBpPEXASeHUI B HEM U M3MEHEHUsI pabOThbl MHOTUX T'€HOB
C TEUECHUEM BPEMEHMU.

CrapeHue Ha CerOAHSIIHUM IeHb SIBJISIETCS INIaBHOMW U HE YyCTpaHEHHOM
NPUUYMHOI CMepTHU YyeaoBeKa. B pa3BUTHIX CTpaHaXx AeBSATh JeCSIThIX Ha-
ceJeHHUsl yMUPAET OT CTapeHUsI, B TOM YMCJIE OT BBI3BAaHHBIX UM 3a00-
JIEBAHUMN.

CrapeHue NpuHOCUT 00JIb, CTpaJaHUe U cMepTh. Jlaxke yacTuuHoe 3a-
MEIJIEHUE CTapEHUS — 3TO MUJIJIMAPbl CIIACEHHBIX XKU3HEN.

Bopbba co ctapeHnMem aBnAeTCs camMon pasyMHOW rocygap-
CTBEHHOW MNOSIMTUKOW M ONTMMAanbHOM NWYHOW cCTpaTternen
KaXkgoro yenoseka.

B Hacrosg1iee BpEMsA OIIPEACIACH pAd HAYYHBIX HaHpaBJIeHI/Iﬁ, IEPCIIEK-
THUBHbIX C TOUYKHU 3PpEHUA N3YUCHUA MEXaHNU3MOB CTAap€HUA U pa3pa60T-
KN METOOOB IIPOAJICHUA 2KN3HMU.

Buonorunyeckne BMewlatenbcTBa

Ynpaerexue paboToit reHoma

KoppekTuposka MeTabonmama

Yaanexve noBpexkaeHun

PereHepaTt/BHas MeguuyHa

Bopb6a ¢ XpoH4eckyM BocraneHnem

Perynsauus HeMpOoSHAOKPUHHON N UMMYHHON CUCTEM

bbb

Vlsyqume 9BOJTIOLMN MEXaHN3MOB CTaPEeHNA U aHTUCTapeHNA

Co3paHue UHTErpypoBaHHON MHAPOPMALMOHHOM CUCTEMBI
no 6ruomapkepam CTapeHus

{




JaHHBIC TTOIXONBI SIBJISIIOTCSI B3aMMOIICPECCKAIOIMMMMUCS, HaIIpuUMep,
KOPPEKTHUPOBKA MeTabOoIM3Ma BKIIIOUAST M3MEeHEeHMEe pabOThl TeHOMa,
a perysuus MMMYHHOM CHUCTEMBI BKJIIO9aeT OOpPHOY C XpOHUYECKUM
BocriajieHreM. OIHAaKO BaXXHO BEIASIUTH CYIICCTBYIOIINE ITOIXOMbI Ta-
KUM 00pa3oM, ITOCKOJIBKY KaxXIIoe HallpaBJeHHE, B3SITOC B OTIOCIBHO-
CTU, MOXET IIPUBECTHU K CO3MaHUIO Tepamnuii B 00pb0e CO cTapeHUEM.

YNPABMNEHVE PABOTOW TEHOMA

B Oynyiiem BO3MOXHO OyaeT BHOCUTh U3MEHEHUSI Ha YPOBHE LEJI0I0
reHoMa, HallpuMep C MOMOIIbIO0 MCKYCCTBEHHBIX XPOMOCOM. YXKe ceii-
4yac CYNIIECTBYIOT XpOMOCOMBI UejloBeKa, CO3JaHHbIC WHXEHEPHBIMU
METOIaMM, KOTOPhIE HECYT B ceOe TeHbl, HE BCTPAMBAIOTCS B UCXOIHYIO
JHK u ynBauBawoTcs MpU JeJeHUU KIJIIETKU, TO €CTh (PYHKLIMOHUPYIOT
KaK OOBIYHBIE XpOMOCOMBI. C MOMOIIBI0 MCKYCCTBEHHBIX XPOMOCOM
MOXHO OyIeT BHOCUTbH OTCYTCTBYIOIIME HY>XKHBIE TeHBI UM YCUIMBATh
yXKe UMEIOIINECS.

Hanpumep, B nabopatopuu /Ixxynuo Koccy B MunaHe cepbe3HO
VIIYYIIWIN COCTOSTHUE MBIIIEH C MBIIIIEeYHOM aucTtpodueii HomeHa
3a CYET MCIIOJIb30BaHMS CTBOJOBHIX KJIETOK M BHECEHMSI TeHa OejiKa
IUCTpO(dUHA B KIIETKHM OOJIbHBIX MBIIIEI C TOMOIIBIO MCKYCCTBEH-
HBIX XPOMOCOM.

VY yenoseka npumepHo 30 000 renos. I'en — yyacTok mosnexkynsl JJTHK, ko-
TOPBI OTBEYAET 3a co3AaHUe (PYHKIMOHATBHON eAUHUIIBI, KOTOPOI MO-
XKeT OBITh IM00 OeoK, 160 monekyna PHK. beiaku BBITTOIHSIIOT OCHOB-
HYIO J0JI10 BceX (byHKIIMI B HaIlIMX KJeTKax. Bce ocTaabHbIe MOJIEKYJIbI,
3a uckiawuyeHneM HekoTopblx TuoB PHK, gaBnsioTca Gonee unm meHee
uHepTHbIMU. Hampumep, OelKu peryaupyroT CKOPOCTb IMPOTeKaloIIuX
XUMUYECKUX peaKlnii, OHU MOTYT OCYIIECTBISITh TPAHCTIOPT MOJIEKYJI Ue-
pe3 MeMOpaHy, OHU MOT'YT OMpeAeIsiTh IPOCTPAHCTBEHHYIO OpTaHMU3aluI0
JIpyTUX OEJIKOB U MPUCOSAMHITHCS K IpyTUM MojieKynaM. CloXHbIe Henu
B3aMMOJICHCTBUI OEJKOB [PYr C IPYrOM OTBEYAIOT 32 OMOJOrMYecKue
MPOLIEeCCHI B KJIETKaX, HallpUMep, TaKue Kak AeJeHUe WM MUTpaLus.

Ecnu roBopsrt, 4TO reH paboTaeT, 3TO 3HAYUT, YTO C JAHHOTO y4acTKa
mouiekysbl JJHK kak ¢ mabaoHa cuHTe3supyercss Mojekyia PHK. Oror
IIpoILEecC Ha3bIBACTCS TPAHCKPUITIINEH, TO €CTh CUMThIBAHUEM UHGOP-
Maluu. DTO MPOUCXOAUT B sape KieTku. [TonyyeHHasa moaekyina PHK
BBIXOIMT M3 sSApa U IToIlafgaeT B IIMTOIUIa3MYy, IIe COeIUHSIETCS ¢ pubo-
coMoii. B pubocoMe MpoOUCXOAUT CUHTE3 OeiKa. DTOT MpollecCc Ha3blBa-
eTcsl TpaHcasuueit. Mosnekyna PHK onpenensier nocienoBaTeaibHOCTD
aMUHOKMCJIOT — KUPIUYUKOB, U3 KOTOPBIX COCTOAIT Oesiku. B pubdoco-
Me IIPOMCXOIUT MOCIeNOBaTeIbHOE YIIMHEHUE 1IN U3 aMUHOKMCIIOT,
1 B UTOTE MOJIy4aeTCsI TOTOBBIN OEIOK.

[Tpomo/KUTEebHOCTD KU3HU 00YCJIOBJIEHA FEHETUYECKM, a UMEHHO 3a-
BUCHT OT TOTO, KaKKe reHbl paboTatoT. C BO3pacToM MeHsieTcs pabora re-
HoMma. Eciu Mbl HaydyuMcs yIIpaBisiTh paboTOl FeHOB, TO €CTh BKJIIOYATh
U BBIKJIIOYATh UX B PA3JIMYHBIX TKAHSX, Mbl CMOXEM JOCTUYb paauKajb-
HOTO TPOMJICHUS KU3HU.

I'eHBI JONTOAETUS — BTO T€HbI, AKTUBALMsI KOTOPBIX IIPUBOJIUT K IIPOJI -
JIEHWIO XXU3HU, a TeHbI CTApEHUSI — 3TO HA00OPOT, T€ IeHbl, OJIOKUPO-

Xpomocoma — nnoTHO
ynakoBaHHas NHeAHas
monekyna [IHK B sigpe.

B nonosbIx knetkax

23 XpOMOCOMbI, BO BCEX
OCTanbHbIX KneTkax — 46.

¥

Dxynuo Koccy

(poa. 1953) — npodheccop,
pvpexktop OTaenexvs
pereHepaTvBHON MeULIHBI
VlccnepoBatenbckoro
nHcTuTyTa Can-Paddasne.

PHK (pnboHyknenHosas
KucnoTa) — Monekyna

B KIeTKe, koTopas
y4acTByeT B CUHTE3E
6enka. PHK nepeHocut
MHCOPMALMIO O FEHETUYECKON
nocrnesoBaTenbHOCTyM U3
S4pa B LMTONNAa3My W CYXUT
maTpuLeit 4ns (opMm1poBaHmus
6enka cornacHo aToi
nocrnesoBaTenbHoCTyH
B pubocomax.
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Anekcen AnekcaHa-
poBu4y Mockanes

(poa. 1976) — pagwobuonor,
uccreaoBarers NPOLECCoB
CTapeHwsi, pyKoBOAMTENb rpynMbl
MonekynsipHo pagvobuonorum
¥ repoHTonoruv B MHCTUTYyTE
Bronorum Kommn HayyHoro LieHTpa
Ypanbckoro otaeneHns PAH.

FopaoH Jlutroy —
npoceccop MHcTuTyTa
Bak, Hay4HbIi
PYKOBOZWTENb U AMPEKTOP
MexaucumnnmHapHoro
MCCreaoBaTeNbCKoro

KOHCOpLMyMa MO repOHTONOMM.

CurHanbHbIN NyTb —
Kackag peakLuii, C NOMOLLbH
KOTOPbIX KreTka npeBpaLLaet

OOVH CUTHanN Unu cTumyn

B pyroii, HanpuMep, CBsi3blBaHme
VHCYMMHa C PELIENTOpOM

Ha BHELLHEN MemBpaHe KneTku

C 3amnyckom paboTbl
onpeaeneHHbIX reHoB B SiAPE.
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BaHUE KOTOPBIX IPUBOAUT K IIPOMJICHUIO XKU3HU. B HacTosSIIMiA MOMEHT
n3BecTHO okoio 800 Takmux reHOB. OcHOBHAaY 3aja4ya B 60pb0e co cTape-
HUEM Ha TeHeTUYECKOM YPOBHE — MOI00paTh ONTUMAJILHOES COYETAHNE
TaKUX FTeHOB U HAWTHU CIIOCOOHI YIIPaBJIEHUS UMU C IIOMOIIIBIO JIEKAPCTB.

CrapeHne — yTpaTa percHepaTUBHBIX, pellapaTUBHBIX M PEMOHTHBIX
CITOCOOHOCTEI. DTU CIIOCOOHOCTHU 3aBUCSIT OT TOTO, HACKOJILKO XOPO-
IO pabOTaIOT OIpeAeeHHbIC TPYIIIL reHoB. OHU Ha3bIBAIOTCS TeHAMU
CTPECCOYCTOMYMBOCTY, IIOTOMY YTO PETYJIMPYIOT OTBET OpraHu3Ma Ha
cTpecc.

CTpecc — 3TO HeraTUBHBIE BO3IEMCTBUS BHEIIIHE! Cpelbl, K KOTOPbIM
OTHOCSITCSI: OKUCJIEHUE MaKPOMOJIEKYJI C TIOMOIIbIO CBOOOIHBIX paIy-
KaJioB, BocTajieHue U MHGMEKINN, HETOCTATOK MUIIY, MOBBIIIEHUE WUIN
MOHMXXEHHWE TeMIlepaTyphl, HapyllleHUe CBETOBOIO peXMMa, BO3IEii-
CTBUE MOHU3UPYIOIICH paTralivu.

AKTI/IBaLl,I/IFI reHoB CTpeccoyCTOVIHMBOCTM npuBoanUT K npoane-
HWKO XXU3HN.

HUccnenmoBanus poccuiickoro reHetuka A. A. MockajieBa Imoka-
3anu, 4yTo MyTauus B reHe GADD45 npoansier Xu3Hb Apo30pu-
naM Ha 77%. GADDA45 orBeuaer 3a penapauuto JJHK, To ecTb 3a
ycTpaHeHUue moBpexaeHuli. Eciu OyneT ompeneneHO BEIIECTBO,
KOTOpOE CMOXET akTuBUpoBaTh TeHbl GADD45 y yenoBeka, To
5TO C BBICOKOMU OJIEUM BEPOSTHOCTU HPUBEIAET K IIPOMJICHUIO €TI0
KW3HU.

UccnenoBanus T'opanoHa JIuTroy yxe 1mokasajid, 4To (papMaKoao-
rI4ecKoe yIIpaBjieHHe TeHOMOM MOXET IMPUBOAUTH K IIPOMJICHUIO
KU3HU. VICKITIOUNTEIBHO 3a CYeT JOOaBICHUS B MHINY HeMaTodaM
¢yopeceHTHOTO Kpacureis muogaaeuna T ynaaoch IIPOMIUTD
UX XU3Hb Ha 78%. DTO BelleCTBO aKTUBU3UPYET DKCIIPECCUIO Te-
HOB CTPECCOYCTOMYMBOCTY, & UMEHHO OEJIKOB TEILUIOBOIO IITOKAa W
IT€HOB, CBSI3aHHBIX C ayTodarmeit, — IIPOLECCOM pacCIIeIICHUS
BPEIHEIX arperaToB BHYTPU KJISTKMU.

C IIOMOIIBIO PA3IUIHBIX XMMUIECKUX BEIIECTB MOXHO YIIPaBIsATh pa-
00TOI U APYTUX I'eHOB, BOBJIICYSHHBIX B IIPOIIECCHI CTAPCHMUS.

benoxk mTOR nMeeT MHOXeCTBO QYHKIIMI, HATTIPUMEDP, PETYJIUPYET OT-
BeT KJIeTKU Ha (paKTOphl pocTa, TOPMOHBI U aMUHOKUCIOTHL. YMTHIuou-
poBaHue (010KMpoBaHMEe) curHaabHoro nytu mI'OR B kieTkax Bemer
K OPOIJICHUIO XXKU3HU.

Haszpaane mTOR pacmmdppoBeIBaeTCa KaK MUILIEHb [JIS pallaMUAIIAHA —
npenapara, KOTOPBIA NCIIOIb3YeTCs IS IIOIaBACHUS padOThl MMMYHHOM
CHUCTEMEL.

Ecnu no6aBnsaTtb panaMmyuyH B paunoH CTapblX MbllER, OHU
OyayT *uTb gornblue npumepHo Ha 10%. 3To 6bLINO NokasaHo
Tpems He3aBMCUMbIMU nabopaTopuamm.



ITlo mHeHUI0O Muxauna BiarockJioHHOTO, C MOMOIIbIO UHTUOUPOBAHUS
curHaiabHoOro IMyTi mI'OR MOXHO BMeIIaThCsI B KBa3UIIPOTpaMMYy CTa-
PEeHUS W IPOIJTUATH JIIOISIM KN3Hb.

IIpodeccop B. H. AHucumMoB cuuTtaet, 4To METOOPMUH U APYrue Ou-
ryaHUJbl MOTYT CIYXUTb B Ka4e€CTBE IepOoIpOTEKTOPOB, TO €CTh Be-
LIECTB, MPOMJISIONINX XU3Hb YeloBeKy. MeT(hpopMUH Takke WHTUOU-
pyer mTOR, a kpome Toro, aktuBupyeT AMPK — cdepMeHT, KoTophIid
pEryaupyeT dHEpPreTMYeCKMii MeTaboan3M KJIETKM, a TaKXkKe 3a CUeT aK-
TUBaLMU TeHa Sirt ] TpOTUBOAEHCTBYET CTapEHUIO.

B skcnepuMeHTax yXe Mmoka3aHo, YTO MET(GOPMUH TPOIISIET MaK-
CUMaJIbHYIO MPOIOJIKUTEIbHOCTD KU3HU HEKOTOPBIM JIMHUSIM MbI-
mreit Ha 10—20%. dpyrue BeliecTBa U3 Kjlacca OUTyaHUIOB, K KOTO-
PBIM OTHOCUTCI MET(OPMUH, CYLLIECTBEHHO CHUKAIOT BEPOSAATHOCTh
3a00JIcBaHUS PAKOM.

OIHUM U3 IIOIXOMO0B K IIPOMJISHUIO XXM3HM 3a CUeT yIIpaBieHUs pabo-
TOI FeHOMa SIBJISIETCSI aKTUBALIUS (hepMEeHTa TeJIoMepa3bl OMHOBPEMEH -
HO ¢ TeHaMM, 3allliINAaoIIMMI OpTaHU3M OT paka.

Tenomepaza yAIWHSIET TEIOMEPHI, KOHIIEBBIE YJYaCTKA XPOMOCOM —
KoHaeHcupoBaHHbIX Mojiekya JHK. Ilpu kaxmom neaeHUM KIETKU
TeJIOMEPbl YKOPAuUMBAIOTCSI Y B KAKOW-TO MOMEHT JOCTUTalOT KpUTHYE-
CKOW JJIMHBI, TIOCJIE YETO KJIETKA TEPECTAET NEIUThCSI. YKOPOUEHUE Te-
JIoMep SIBJSIETCSI OMHUM U3 OCHOBHBIX (h)aKTOPOB KJIETOYHOTIO CTapEHMUS.

I'pyniie yueHbIX 110 pyKoBoacTBoM Mapuu biacko ynanock mpomu-
JIUTh XXU3Hb MBIIIIAM, Y KOTOPBIX 3a CUET MyTall1ii OblJ1a aKTUBUPO-
BaHa TeJioMepasa U TeH p53, KOTOPHBIi SIBJISIETCSI OHKOCYIIPECCOPOM,
TO €CTh OCYIIECTBJISIET KOHTPOJIb BOBHUKHOBEHMSI paKa.

B OGynyiiemM cTaHEeT BO3MOXHBIM ITOIOMPATh ONTUMAJbHBINA peXuM pa-
OOTBHI TEHOB M 3a CYET 3TOro A00MBAThCS CYILIECTBEHHOIO ITPOMAIECHUS
KU3HU.

PerynupoBath paboTy reHOMa MOXHO pa3HbIMU CIOCOOaMM, HATIPUMED
¢ moMoIibio MUKpoPHK.

MukpoPHK — 310 MmaneHbkue HeKogupytowue moaekyabl PHK, koto-
pble KOMIUTMMEHTAaPHO CBS3bIBAIOTCS ¢ KOMUPYIOIIei OeT0K MaTPpUIHOM
PHK n Tem caMbIM peKkpanialoT cuHTe3 6enka. B xone crapeHUs COTHU
MuKpoPHK 13MeHSI0T ¢cBOM YpOBHU, B OCHOBHOM HX KOHLIEHTpaLUs
CUJIBHO CHUXKAeTCsl. DTO 3HAUMUT, YTO HAUMHAET paboTaTh MHOTO I€HOB,
aKTUBHOCTh KOTOPBIX HEXeJlaTeJbHa B 3pejiOM BO3pacTe, HaIlpuUMep,
reH ¢pocpomno3uTon-3-kuHassl PI3K. MukpoPHK nmeror MHOXeCcTBO
MUIIIEHE, TO3TOMY HEOOXOIMMO U3Yy4YUTh, YTO 3TO 3a I€HBI U KaKYylo
pOJIb OHU UTPalOT B CTApEHUMU.

Ecnu gnsa kaxgoro yenoseka Oyaet ycTaHOBMNEH onTuMarnb-
HbI Habop MnkpPoPHK, moxxHO ByaeT KoHTponupoeaTtb paboTty
€ro reHoma u nogaepxmBatb (OYHKLMOHUPOBAHNE Ha YPOBHE
MONoAoro opraHnsma.

Muxaun
BnarocknoHHbIN —
Npogeccop OHKOMOrUN
MccnenoBaTenbekoro

WHCTUTYTa OHKOMOTUM
Pocsenn Mapk, rnagHbIi
penakTop xypHana Cell Cycle
11 OCHOBaTEMb OTKPLITOrO
XypHana Aging..

Tenomepasa — epMeHT,
KOTOpbIt YANMHSIET TENOMEPI,
KOHLIEBbIE Y4acTKW XpOMOCOM.

Mapusa bBnacko

(pog. 1965) —

PYKOBOAMTENb IPynMbl
yccrnepoBaHuii Tenomep U
Tenomepasbl B HauuoHansHoMm
OHKOMOTN4ECKOM

CCea0BaTENbCKOM LiEHTPe
8 Magpuae, Vicnanus.

MaTtpuynasa PHK — PHK|
KoTopasi UCronb3yeTcs

KaK LIabnoH npu cuHTe3e
6enka. OHa onpegensieT
rocriefoBaTensHoCTb
aMUHOKMCNOT B bernke.

161



CUpPTYUHbI —

Krnacc Monekyr,

KOTOpbIe OCYLUECTBNAIOT
peauetunuposanue IHK.
VrpatoT ponib B penapaLim

[HK, 10 ecTb B 0TCOEANHEHUN
xummyeckoit rpynnsl COCH,,
perynsiuuu KNeTouHoro Lykna

W MIPOLIECCOB CTapEHMUS.

Pukn KonbmaH —

CTapLLUWI HayYHbIA COTPYAHMK

162

HauvonansHoro LeHTpa
1cenefoBaHni NpuMaTtos
B BuckoHcuHe, nsyyaet
BNUSIHWE OrpaHNyeHmns
KanopUAHOCTY NUTaHWA Ha
chuanonoruio

1 NPOAOIKUTENBHOCTb
U3HM 0DE3bsH.

Jpyrum crnoco0oM peryasiiiuu padoThl TEHOB MOTYT CIYKUTh BHIOOPOU-
HEBIE SIIUTeHETUISCKIEC N3MEHEHHUS, HAIIpUMEP, U3MEHEHNE IIJIOTHOCTH
yrmakoBku JJHK mmu nmpucoennHeHNne/0TCOeIMHEHNE Pa3HBIX XUMMUYe-
ckux rpynn K uenu JJHK.

CnenaTh TeHOM IUIOTHEE MOXHO 3a CYET OTCOECAMHEHMS alleTUJIbHOM
TPYIIIBLI OT OJHOIO M3 TMCTOHOB. DTO cAeJaeT reH HeaKTUBHBIM. Takoit
Ke pe3yJIbTaT OyIeT UMETh MpUcoeAMHeHe MeTUIbHOM rpyisl K JIHK.

151 TpaBUIBHOM PETY/ISILINM, TO €CTh BKIIOUCHHS M BHIKIIOUCHHS TSHOB,
HeoOXOMMMO YeTKO 3HaThb, II¢ HAXOMUTCSI TO MECTO Ha IJMHHON IIeTIHN
JAHK, kyna Hago BMemiaTbcsi. B OynyliemM cTtaHeT BO3MOXHBIM AeJaTh
TaKKWe METKHU, YTO MO3BOJIUT YOPABISITh (GPYHKIIMOHUPOBAHNEM KIETOK,
a 3HAYMT, ¥ pabOTOI TKAHM, YTO IIPUBEAET K IIPOMICHUIO KU3HU.

KOPPEKTWPOBKA METABOJIN3MA

Eme onuH momxon K MPOAJICHUIO XM3HU — PEeTY/ISLus MeTadoIm3ma.
B aToM HanpaBieHUH yXe €CTh XOPOIIIe Pe3yJIbTaThl.

ITokazaHo, 4TO orpaHMYEeHME KAJOPUUHOCTU MUTAHUS MPOIJISET
XKW3Hb BCEM MOJEIbHBIM XXMBOTHBIM: APOXKKaM, HEMaToaaM, Ipo-
30(uaaM, MbIIIAM U Jaxe MakakaM. B cpeagHeM y pa3HBIX XUBOT-
HBIX GBI ITOJTydeH 3¢ dEKT MPOIJIeHUs XU3HU npuMepHo Ha 30%.

Bo3MoxxHbIE TPUYMHBI, 10 KOTOPBIM OTpaHUYeHUEe KAJIOPUHAHOCTU Be-
JIET K TOJTOJIETUIO:

* CHMXEHUE YPOBHSI CBOOOIHBLIX paaMKasoB 3a cueT Oosiee a3 dek-
THUBHOM pabOThl MUTOXOHIPUIA;

® ropMe3nc — yCHUJICHHUC 3alMTHOM p€akiimmu opraHm3mMa B OTBET Ha
HeOOoJIbIIOoe CTPECCOBOE BO3MICHCTBUE;

*  aKTHWBaNWs OIPEACICHHBIX TeHETUUSCKNX MyTel, HallpuMep, CUp-
TYHHOB;
* CHHIXCHUE ITIOBPEXIACHMS OEJIKOB IJTIOKO30M.

Puxn KonbmaH u ee Koneru u3 HauumoHaabHOTO LIEHTpa UCCenoBa-
HUS TIPUMATOB B BUCKOHCHUHE TOKa3aiu, YTO MaKaKU-pe3yC Ha HU3-
KaJJOpUIMHOU AueTe He OOJICIOT NrMabeToM, Y HUX BABOE CHMXKEH PUCK
3a00JIETh PAaKOM U CepPAeYHO-COCYIUCTBIMU 3a00JeBaHUSIMU MO CPaB-
HEHUIO C KOHTPOJIbHOM I'PYIIION.

K MoMeHTy myOnukKamuyu HaydHOI cTaTbu O 20-JIETHEM HCCIeno-
BaHUU U3 IBYX TpynIl 00e3bsiH 80% BBIKWIIO B TPyIINe HA HU3KOKa-
JIOpUITHO nueTe 1o cpaBHEHMIO ¢ 50% XUBOTHBIX, ITOTPEOISIBIINX
OOBIYHYIO MUIILY.

Becbma BEPOATHO, YTO OTpaHNUYCHUC KaHOpHﬁHOCTH NUTaHUS CII0CO0-
CTBYET NPOAJICHNIO 2KM3HU 3a CHET OI'paHNYCHUA HOTpe6J'IeHI/IH aMHWHO-
KHNCJIOT 1 UIBMEHCHUA B UX COOTHOLUICHUHN.

ITokazaHo, uTo nueTa, B KOTOPOM coaepKajaoch Maio Tpuntodana,
a B IpyrOM HCCJIeNOBAaHUM — METUOHWHA, MPOMJIsiia XKU3Hb KPhI-
cam.



Ecnu ygacTcs onpegenuTb onTUMarnbHOe COOTHOLIEHME aMu-
HOKWUCINOT B paLMOHe 4YernoBeka, MOXHO OyaeT CyLIeCTBEHHO
NPOANUTbL €ro XM3Hb C NOMOLLbI U3MEHEHMUS ANEThI.

YOANEHVE MOBPEXOEHW

OTOT MoaXoAd K pelleHUIo MPoOaeMbl CTapeHUsl NpeajgaraeTcs aHIui-
CKUM OuorepoHTojioroM O6pu au I'peeM B pamMKax ero mporpamMmbl
SENS («Ctpateruu HOCTUXEHUSI MPEHEOPEKUMOTO CTaAapEHUS WHXKe-
HEePHBIMU METOAAMMY).

I'maBHast umes B ero 1moaxone — n30aBIeHUE OT ITOBPEXICHUI, KOTOPHIS
HaKaIIMBaIOTCS B XOAE CTapeHUsI.

Huxe B TabanIe TIpeacTaBieHbl TUITHI MOBPEXIEHNN U CITOCOOHI pellre -
HUS 3TUX TTPOOIIEM.

Cnoco6bl
Ne UL noBpex- BMella- OnucaHne BMewaTenbCcTB
AEeHUNn
TenbCcTB
1 MyTaumm B «OTKNtOYe- 3aMeHa KNneTokK C KOpOTKMMMK Tenomepa-
saepHon OHK HMe» TerloMe- MW Ha COOBCTBEHHbIE KNETKU C ANNMHHbIMM
pasbl Tenomepamu, co3gaHHbiMu B naboparo-
pun. Takme nepunoanyeckmne TpaHcnnaH-
Tauum no3sonunun 6bl NnogaepXxueaTb
NMOCTOSIHHLIM YNCO PYHKLMOHANbHbIX
KNeToK BO BCEX OpraHax npu oTCyTCTBUM
Yrpo3bl BO3HUKHOBEHMS OMyXOonen
2 MyTtauuu B Konuposa- 3anacHble Konum MMTOXOHAPUATbHbIX
MUTOXOHAPU- Hue mTOHK B reHoB pelaTt Nnpobnemy noBpexaeHuns
anbHon OHK apepHon OHK  mtOHK
3 ArperaTbl BHy-  ®epMeHThbl [nsa pacwenneHns BHYTPUKNETOYHOIO
TPU KNEeTKK ans pactue- «Mycopay» — HepacTBOpUMbIX 6enko-
nnexHus BbIX M NMUNUAHbIX arperaToB, OT KOTOPbIX
KneTka cama He B COCTOSIHUM N36aBUTb-
CSl, MOTYT UCMNOJTb30BaTbCA (DEPMEHTHI
noyBeHHbIX 6akTepui, kKoTopble obnaaa-
10T BO3MOXHOCTbI pacLLennsaTh Takue
arperaThl
4  ArperaTbl B BakuuHauums [nsa 6opbObl ¢ BpegHbIMKU arperatamu,
MEXKNEeTOYHOM U UMMYHHbIN HakanIMBawLWNMNCS B MEXKITETOYHOM
MaTpukce oTBeT NpoCTpaHCTBE, HaNpuMep, CKONMEHUAMHN
Oenka amunonga, MOXHO C NOMOLLbHO
BaKUMHALMM HACTPOUTb UMMYHHYHO CU-
CTEMY Ha UX YHUYTOXEHMNE
5 TlonepeyHble BewectBa — [N yHMYTOXEHUSA NOMEPEYHbIX CLUMBOK
ClWMBKM 6enkoB  paspylumTenn  BO3MOXHO HaWTW BeLLeCcTBa, KOTopble
B MEXKI1eTou- nonepeYHbIx pacno3HaBanu 6bl X 1 paspyLlianu
HOM MaTpuKce CLUMBOK
6 HakonneHue VMMYHHbIN Bo3mOXxHbI ABa NyTW BO3AEeNCTBUA —
HeybuBaeMbIx OTBET, 3anNyCK  akTMBaLWUS UMMYHHOW CUCTEMbI 4N
KNeTok reHOB «caMo-  yAaneHus BpeaHblX KneTok (Hanpumep,

ybuinctea»

aHepruyHbIX T-NMM@OLUTOB N KNETOK
BMCLIEPanbHOro Xunpa) unm 3anyck nx
reHoB «camoybumncrea»

O6pu au Npen
(pog. 1963) — GpuTaHckuin
61orepoHTONOr M AMPEKTOP MO
Hayke choHaa SENS, rmasHblit
pesakTop Hay4Horo XypHana
Rejuvenation research,
coaBTop kHurv Ending Aging
(«OTMeHuTb CTapeHuey).

AnepHaa OHK — monekyrb
[OHK, Haxoaswwmecs B sape
KNEeTKM.

MuToxoHapusa — opraHenna
BHYTPW KINETKM, KoTopas
oTBeyaeT 3a obecneyeHne
KNETKW SHepruen.

B mutoxoHgpusix ecTb ceost HK.

ArperaTbl — HepacTBopuMble
HedhyHKLMOHaNbHbIE CKOMMeHNst
GenkoB 1 apyrux Monekyn,
00pa3oBaHHbIe 3a cHeT
«CrmMnaHns» fethopM1pOBaHHBIX
W HENPaBUMbHO CBEPHYThIX
6enkoB pyr ¢ Apyrom.

MNonepeyHble CLUMBKN —
obpa3oBaHue CBA3ell, KOTOpble
COEAVHSAIOT JpYT C ApYrom
ANVHHbIE MONMMEPHbIe
monekynbl 6enkos unn JHK.

AHepruyHbie
T-numdoumnTbl — T-KNeTkn
VIMMYHHOW CUCTEMBI, KOTOPbIE HE
MOryT pacno3HaBaTb NaToreHbl,
TO €CTb HE MOTYT BbINOMHATb
CBOH0 (hyHKLMIO, HO MPOAOITKAT
KUTb.

BucuepanbHbI Xup —
BHYTPEHHSIS )KMpOBast TKaH,
pacronoxeHHast BOKpyr
BHYTPEHHMX OpraHoB, B OTNMYMeE
OT NOAKOKHOTO XMpa.
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Fa6op doprau

(pog. 1969) — npocheccop
YHusepcuteTa Muccypw,
BO3rnaBnsieT naboparopuio
6I/I0ﬂpVIHTI/IHFa, ABNgaeTcsa
AVMPEKTOPOM N0 HayKe KoMMaHuy
Organovo, npon3soasiLen
BroNpUHTEpBI; OAMH U3 POLOHa-
YalnbHMKOB Hay4HOro Hanpasne-
HUS NeYaTy TKaHem n OpraHos.

OHTOHM ATana
(pog. 1958) — npodheccop,
pupektop NHetuTyTa
pereHepaTUBHON MeaULMHBI
Baitk ®opecr, pykoBoauTenb
OTAENEHMS YPOororum
MeanLmMHCKON LKorbI
YHusepcuTeTa Baitk Popecr.

Maono MakkuapuHn —
npodeccop pereHepaTMBHOM
xvpyprun KaponuHckoro
nHCTUTYTa, CTOKIONbM,
LLiBeums.
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Oxonuarnue maoba.

Cnocobbl
Tunbl noBpex-
Ne . BMella- OnucaHne BMeLwwaTenbCTB
AEeHUNn
TenbcTB
7 lMoTtepsa yHk- HOobasneHue Mepuoguueckoe nobasneHne CTBONOBLIX
LMOHanNbHbIX CTBOOBbIX KNeTOK U UX HanpaBfeHHas U KOHTPO-
KNneTok KNneTok nupyemasi ancddepeHLnpoBka CMoryT

obecneuynTb NoaaepxKaHne opraHa Ha
YPOBHE (PpYHKLMOHUPOBAHMSA MOMOAO0MO
opraHuama B Te4yeHune Becbma aANuTenb-
HOro BpeMeHU

PETEHEPATUBHAA MEOWLHA

B kpaTKocpouHO#l II€pCIIeKTMBE HAWOOJIBIIUM IIOTCHIIMAIIOM IS
MpOIJIeHUs XU3HU 001aJaeT pereHepaTuBHAasI MEIUIIMHA.

IToBpexneHHBIN UK Oojiee HEPYHKIIMOHUPYIONINI OpraH MOXHO 0OY-
JIeT 3aMEHUTD B OJIMKailIeM OyayIIeM.

MeToabl TKAHEBO UWHIKEHEPUH

1. Co3gaHue HOBOI'O OpraHa Ha JOHOPCKOM KapKace, ¢ KOTOPOTO IIpelI-
BapUTEIbHO YAAJSIOT KJIETKUA U OSJIKUA JOHOPA.

2. MuKpoKJIafKa — CO3IaH1e TKaHU U3 MaJICHbKUX KUPITUYUKOB U3 3a-
TBEPAEBAIOIIETO HA CBETY Telisl, B KOTOPBIX MHKATICYJIUPOBAHbI KICTKH.
3. TexHOJIOTHS KJIETOYHBIX JINCTOB, U3 KOTOPHIX ITOC/IEIOBATEILHO CIOM
3a CJIOEM MOXHO «CJIOXKUTh» LIEJIblii OpTaH.

4. IleyaTh TKaHEe Ha OMONPUHTEPE, KOTOPBIN MCITOJb3yeT B3BECU pa3-
HBIX TUITOB KJIETOK B KaUeCTBE YEPHWI M BBIKJIAIbIBACT B IIPOCTPAHCTBE
TPEXMEPHYIO KJIETOYHYIO CTPYKTYpy. Takum oOpa3oM yxke IledaraiorT
KPOBEHOCHBIE COCY/bl, KOTOpPhIe (DYHKIIMOHUPYIOT TOC/Ie TPaHCIIJIaHTa-
LUK y Mbleit. CleayrolM 3TalioM OyaeT rmedaTh COJIMIHOIO, TO eCTh
LICJILHOTO, OpTaHa.

Z[O CHUX ITOP yAaBaJOCh BbIpAalllMBATDh TOJIBKO ITOJIBIC OpPTaHbI.

12 net Hazam DHTOHM ATalia BIIEpBble BBHITTOJIHUI TIepecaaKky TKaHe-
WHXEHEPHOTO MOUYEBOTO ITy3bIPS.

B 2008 romy ITaomo MakkmaprnHU cienal TPaHCIUIAHTAIIMIO TPaxeu,
BBIpAIICHHOI Ha TOHOPCKOM KapKace ¢ IIOMOIIBIO CTBOJIOBBIX KJIe-
TOK ITallEeHTA.

Co3naHue TaKMX OpraHoB, KaK MOYKU, IIeU€Hb, CEPLIE, SIBISIETCS BECh-
Ma HETPUBUAJBHOM 3a/laueii, IIOCKOJIbKY UX CTPYKTypa KpaiiHe CJI0XHa
W 1S TIOTHOTO (PYHKIIMOHUPOBAHUS UM HeoOXoaumo nutaHue. TeMm He
MeHee B OJIMKalIe 1ecsaTh JeT OHU OYIyT CO3MaHBbI.

CTBOJIOBBIE KJIETKU B3POCJOro 4ejoBeKa MOTYT ObITh HampaBJIeHBI IO
nytv auddepeHIMPOBKU, TO €CTh CHelMaJu3alui Ha HeoO0XOIUMOM
TUIIE TKAaHU C MOMOIIBIO CHeUATbHBIX MOJEKYl — (haKTOPOB pOCTa.
Heobxonumoe coyeTtaHue M KOHILIEHTpalus (akKTOPOB MO3BOJIST J0-
ouTbes ynpasaseMoit nnddepeHIMPOBKY CTBOJIOBBIX KJIETOK B HY>KHbIE
TKaHU. B 3TOT MOMEHT KJIeTOYHAas Tepanusi repeiiaer Ha abCoMI0THO HO-
BBIIl ypOBEHb, KOTJA C TIOMOIIbIO TPAHCIIJIAHTUPOBAHHBIX KJIETOK MOXK-
HO OyeT BOCCTaHABAMBATh (PYHKIIMOHUPOBaHYE IMTOBPEXKAECHHON TKAHM.



KoHeuHOl Lenbio pereHepaTMBHON MeaULMHbI ABMNSTCA UC-
nonb3oBaHWe W akTuBauusa COOCTBEHHOro pereHepaTMBHOIO
noTeHuMana opraHnama Ansi BOCCTaHOBMNEHUS (PYHKLMIA TKaHMU.

CymectByeT nuHUS MbIeii MRL, y KOTOPBIX TTOTHOCTBIO pere-
HEPUPYIOT OTBEPCTHUA B ymiax. Ilocie rmpokosia IbIpKU HEe OCTaeTCs
mpama. Takske y 3Trx MbITIei rmocie mHdapKTa 6e3 ciiena 3aKuBaeT
cepaeuyHas MbeIIIa. DyieH Xebep-KaTn ynanock ycTaHOBUTE, UYTO Y
Mmbileir MRL 3a Takue notpsicaioliye pereHepaludoHHbIe CII0CO0-
HOCTH OTBeYaeT nopaBieHue reHa p21.

MbI 70KHBI HAYYUTHCS YIIPaBIASATh pereHepaiueii Ha ypoBHE reHoMa
yesjoBeKa.

HayuHnrbie 3amauy 1o u3yuyeHuo GyHaaMeHTaIbHBIX MEXaHU3MOB pere-
Hepaluy U pa3pabOoTK1 METOI0B BOCCTAHOBJIEHUS TKAHE:

b ITIOMCK BCHICCTB AJId aKTHUBallMU COOCTBEHHBIX CTBOJIOBBIX KJIETOK
C LICJIbIO OCYIIECTBJICHUA NUMHU «PEMOHTAa» B HYy>KHOM MECTEC,

*  [IOMCK METOIOB BO3ACHCTBUS HA OOBIYHBIE COMATUYECKUE KIIETKU
IJIsl TOTO, YTOOBI 3aCTaBUTh UX JCIUTHCSI B HYXXHOM O00BbeMe WU
TpaHcandepeHIIUPOBATHCS B IPYrOil TUIT KJIETOK;

e oIpeaeleHUe I'eHOB, aKTUBHOCTh KOTOPHBIX OTBEYAET 3a pereHepa-
LU0, U TTOA00p BEIIECTB, KOTOPhIE CMOTYT PEryJIupoBaTh paboTy
OTUX I€HOB;

* TIONCK METOINOB YIIpaBJIEHUS ITOBEASHWEM CTBOJIOBBIX KJIETOK 3a
CYeT MOIYINUPOBAHUS CUTHAJIOB, ITOCHIIAEMBIX HUIIEH CTBOJIOBBIX
KJIETOK;

* cosmaHue 0a3bl MAaHHBIX O pereHepaTUBHOM CTaTyce OpraHuU3Ma,
aHaJIOTMYHOU 6a3e 3HAaHUKM Mo OGuoMapKepaM CTapeHUsI, KOTOPYIO
TOXeE €Ille TIPEICTOUT CO3IaTh.

KieTtouHoe oKpyXeHHe WUrpaeT OrPOMHYIO POJIb B PEryslny caMo-
BO300OHOBJICHHMSI M MpPeBpallleHus] B CIELIUATU3MPOBAHHBIE KICTKU.
CTBOJIOBBIE KJIETKU «KUBYT» B HUIIIAX, 00Pa30BaHHBIX OOBIYHBIMU CO-
MaTUYECKUMMU, TO €CTh HE CTBOJIOBBIMU, KJIETKAMU, KOTOPbIE CEKPETU-
PYIOT pa3IMYHble IIUTOKUHBI U (PAKTOPBI pOCTa, Mepeaarliue CUrHal
CTBOJIOBBIM KJleTKaM. OTHAKO ¢ TeYeHUEM BPEMEHHM KJIETKU HUIIU CTa-
peloT U MepecTaloT MOChUIaTh MpaBUIbHbIE CUTHAJBL. JIJIsT momaepxa-
HUsI pereHepaTUBHOTO cTaTyca Ha YPOBHE MOJIOAOIO OpraHm3Ma Heo0-
XOIMMO YCTAaHOBHUTD HY>XKHOE COYETaHWE M KOHIICHTPALIMU CUTHAJIbHBIX
MOJIEKYJI.

BOPbBA C XPOHWYECKUM BOCHAJIEHWEM

Hranbauckuit nmmyHosnor Kiaynno ®paHuecKu yOeaseT OPOMHOE
BHUMAaHME U3YYEHUIO BIAUSIHUSI UMMYHHOM CUCTEMBI HA MPOLIECCHI CTa-
penus. OH yCTaHOBWIJI, YTO C TEYEHHEM BpEeMEeHM MMMYHHAasl CUCTEMa
MOABEPraeTcs TUIEPCTUMYIISLIUN M3-3a MTOCTOSSHHON HEOOXOIUMOCTH
OTBeYaTh Ha aHTUTEHBI. B pe3yabTaTe 3TOro pa3BUBAaeTCs XPOHUYECKOE
BSIOTEKYIllee BOCIHAaJieHWE, KOTOPOEe HOCUT Ha3BaHME <«UHMIaMIMI-
KMHT» U BHOCUT OTPOMHBII BKJal B CTapeHUE M Pa3BUTHUE BO3PacCT-
HBIX 3a007IeBaHUII — aTepOCKiepo3a, nuadbeTa BTOPOro TUIIA, OOJIE3HU
AJbLITeiiMepa M 0CTEeO0Iopo3a.

AnneH Xebep-Katy —
npocbeccop MHcTuTyTa
Buctapa, dunapensums,
cneumannct no reHeTuke
pereHepaLyu, uyyaet
3aXuBreHue paH 6e3
06pasoBaHms LLPamoB 1
pereHepaLyio CIMHHOTO Mo3ra.

LiMTOKMHbI — HebombLuMe
GenkoBble MOMEKyIbl,
KOTOpbIe Y4acTBYyIOT B
nepefaye CurHana Mexay
KneTkam.

Knayano ®paHuyecku
(pog. 1946) — npocheccop
YHuBepcuteTa BonoHbM,
BO3rMaBnsieT nabopatopuio
VMMyHOIOruu,

W13y4aeT NpoLecchl
CTaPEHMS U PerynsLuo
NPOJOIKMTENBHOCTM XM3HM.
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Jkcnpeccus reHoB —
npouecc npeobpa3osaHus
HacneacTBEHHOM
WHEOPMALMK C reHa

B (DYHKLMOHAMNBHbIA
npogykt — PHK nunu 6enok.
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JonroBpeMeHHOE BIMUSIHUE IMOBPEXIAIOIINX areHTOB BHIHYXKIACT M-
MYHHYIO CUCTEMY adalTHPOBATHCSI M TpaHC(HOPMUPOBATH MUKPOOKPY-
XKEHHE B TKAHSX 3a CYST U3MEHEHMS 9KCIPECCUM I'eHOB, COCTaBa, KOH-
LeHTpalluX ¥ B3aNMOICHCTBHS OCIKOB.

B nepBylo ouyepenb, U3MEHSIETCS COOTHOIIIEHUE TTPO- U aHTUBOCIIAIM -
TeJIbHBIX LIMTOKUHOB. DTO BIMSIET AaXKe Ha IMTOBEACHNE CTBOJIOBBIX K-
ToK. CHMXEHHe uX TpoJindepaTUBHOro IoTeHInanaa (CIocoOHOCTh
CTBOJIOBBIX KJIETOK IIpEBpaIlaThCsl B pa3IMUHbIE 3pelible KJICTKH) BO
MHOTOM OOBSCHSETCS M3MEHEHUSIMHU B KOHILECHTpPALIMM CHUTHAJIbHBIX
MOJIEKYJI B HUIIIAX CTBOJIOBBIX KJIETOK. [IponcxonqnT HaKoOIJIeHUE BOC-
MaJATEIbHBIX MOJICKYJ, KOTOPHIE ITONABISIOT aKTUBHOCTh CTBOJIOBBIX
KJICTOK.

MoxHo I/II[CHTI/I(l)I/IHI/IpOBaTb IT'€HbI, aKTUBHOCTb KOTOPbLIX INIEPEHOCUT
OajaHC Ha CTOPOHY aHTHUBOCIIAJIUTEJIABbHBIX ITPOLECCOB B TKAHAX, N aK-
THUBUPOBATDb NX C MTIOMOIIBIO ITPpEIIapaToOB.

H3BecTHO, 4TO MOoJIMMOP(dU3M, BEI3BIBAIOIINI 00Jiee MHTEHCHUBHYIO
MPOAYKIIMIO aHTUBOCIIAIUTEIbHOTO IIuToKuHA IL-10, accomuupo-
BaH C JOJTOXUTEIbCTBOM Y SIIIOHIIEB. DTO IIpUMEpP MUILIEHU, BO3-
NeJICTBHE Ha KOTOPYIO MOXET NPUBECTU K BbIpaBHUBAHUIO OajaHca
MEXIy ITPO- X aHTUBOCIIAJIUTEIbHBIMU MOJIEKYJIAaMU B TKAHSIX U U3-
0aBJIEHUIO OT pa3pylIUTEIbHOIO XPOHUYECKOI0 BOCIIAJICHUSI.

PEFYNAUMA HEMPOSHAOKPUHHOM N UMMYHHOW CWUCTEM

OmHUM W3 TIPOSBIECHUI CcTapeHUsT WMMYHHOII CUCTEMBI SBIISETCS
CHIKEHWE KOJMUYECTBA «HAWBHBIX» T-TMM@OINTOB, KOTOPBIE CO3pe-
BaIOT M3 KJIETOK-TIpeAlIecTBeHHUI B TUMyce. C BO3pacTOM ITPOUCXO-
VT WHBOJIONHNI TUMYyca, TO eCTh Aerpamannsg ¢GyHKIIMOHAJILHOI TKa-
HU, YMEHbIIEHNEe ee B 00beMe M 3aXKMpUBaHME BCETO OpraHa. YxXe K
30 romaM TUMYC TPAaKTUYECKH MOJTHOCTBIO IETPagupPyeT, UTO TIPUBOIUT
K CHIKEHWIO MMMYHHOTO OTBETa MPOTUB MH(MEKIINI B CTAPOCTH.

Bo3MoxxHbBIE METOABI pellleHUS IPOOJIEMbl MHBOIIOLIUMY TUMYCA:
*  CO3JaHME TUMYyCa MHXXEHEPHBIMU METOHAMU;

® HpOTHBOI[CﬁCTBHC MNHBOJJIIOLNU d)apMaKOHOFquCKHMH METOAaMU,
HamnmpuMep, € MIOMOIIbIO I'PCJIMHA — IOpMOHaA rojioaa.

B xome crapeHus HapymiaeTcss M TOPMOHAaJIbHasl PETY/ISLUS. YPOBHU
MHOT'MX TOPMOHOB CHIMKAIOTCSI, HAIIPUMEP, TECTOCTEPOHA, 3CTpOreHa u
IPYTUX IOJOBBIX TOPMOHOB, AETUAPOIIIMAHIPOCTEpOHA, TOPMOHA PO-
cta. HekoTopbie TOpMOHBI, HA000POT, YBEIMINBAIOT CBOIO KOHIICHTpa-
LU0, HAIIpUMEP, KOPTU30I. DTOT AUCOATAHC IIPUBOINUT K HAPYIIIEHUIO
MeTaboan3Ma U GYHKIIMOHUPOBAHUS IEJIBIX CUCTEM OPraHOB.

st moamepxXXaHUs TOMEOoCcTa3a B OpraHM3Me HeoOXOOMMO I1oa00paTh
HEOoOXOAMMBbIE COYETAHMS M KOHILICHTPAIUU JJ11 TOPMOH-3aMECTUTEb-
Hoit Tepanuu. O4eBUIHO, YTO AJIsI 3TOro HeoOxoanuMa MHGOPMALIMOH -
Has cucteMa OMOMAapKEpOB CTapeHUs, YTOObI OIpENesTh Te CaMble
«MOJIOJIbIC» YPOBHU TOPMOHOB, KOTOPBIE€ HY>KHO TMOAIEPKUBATh.

HeoOxoaguMo Tak:ke M3ydyaTh MEXaHU3Mbl CTapeHUSI TOJOBHOIO MO3Tra
M UCKATh CIIOCOOBI MoAaepKaHUs (pyHKLIMOHUPOBAHUSI HEPBHOU CUC-
Tembl. He uckiioueHo, 4yTo OyayT OoOHapyKeHbI CIIOCOOBI peryiasiiuuu



OPOLIECCOB CTAPEHUSI U aHTUCTAPEHUSI C MOMOIIbIO HEHPOIHIOKPUH-
HOW CHUCTEMBI.

N3YYEHME 3BONMOLUMN MEXAHU3MOB
CTAPEHVA N AHTUCTAPEHUA

ITo Mepe ycaoXHEeHUS KUBBIX OPTAHU3MOB B XOJI€ 3BOJIOLIAY YCIOXHS -
JINCh U MEXaHU3MBI CTAPEHUS: OT CTAPEHUST MOJIEKYST U OOYCITOBIEHHO-
IO aCUMMETPUYHBIM JIEJIEHUEM KIIETOK CETPETAIIMOHHOIO CTApEHU 10
CTapeHUs Ha CUCTEMHOM YPOBHE, CBA3aHHOTO C UCTOLIIEHUEM HEPBHOM,
WUMMYHHOI W TyMopajbHOI (PyHKIMI. OQHaKO MapaieIbHO C STUMU
nponeccaMy pa3BUBAIIMCh U MEXaHU3MBI, IIPOTUBOIEUCTBYIOIIINE CTa-
peHuto. Hampumep, B Xome 3BOJIONMU KIETKHA MPUOOPETU CITOXHbBIE
CUCTEMBI 3alllMTHl U pernapaluu MmoBpexaeHuit. M3ydeHre 3BoOITIOIUNA
3TUX MPOLIECCOB MOXKET MPOJUTH CBET HA TO, KaK U 32 CYET YETO cTape-
IOT pa3HbI€ XXUBbIE OpTaHU3MBI. BeposiTHO, MOXXHO pa3paboTaTh CTpa-
TETMU BMEIIATENbCTB, OCHOBAHHBIX HA TIOHUMAaHWU 3TUX 3BOJIOIIUOH-
HBIX TIPOLIECCOB.

CpaBHUTEIbHAS OMOJIOTHUS CTapeHMS U3y4aeT TO, KaK CTapeioT pa3aind-
HBI€ >KMBBIE OpPraHU3Mbl, B TOM YKCJIe I0YeMYy OOHU KMBOTHBIEC XKUBYT
HaMHOTIO JOJbIIIe, YeM UX OJIM3KHe POACTBEHHUKU.

Hampumep, adbpuKaHCKHI TPHI3YH TOJIBIM 36MJICKOI JOXUBAET IO
30 net, yTO B 6—7 pa3 mpeBhIIIaeT COOTBETCTBYIOIIYIO €T0 pa3Mepy
MPONOJLKUTEIILHOCTD XKM3HU. Y HEro HEMOCTOSTHHAsI TeMIieparypa
Tella, OH YCTOMYMB K TUIIOKCUM 1 HEe 0OJICET paKoM.

Poiens byddeHreiiH cuuTaeT, YTO OAUH U3 KJIIOYEBBIX TEHOB, OT-
BETCTBEHHbBIX 32 UCKIIOUUTEIbHYIO YCTOMYUBOCTb 3TOT0 KMBOTHO-
ro K crpeccy, — Nrf2. Takke 0OJbLIYIO POJIb UTPAET Upe3BbluaiiHas
aKTUBHOCTb MPOTEACOMbI — KOMIIJIEKCA, KOTOPbIA pacIlIeriseT Mo-
BpeXIEHHBIE OCIKU.

Heo06xonumMo ycTaHOBUTD, UTO €111 OTJIMYaeT IoJIOTo 3eMyIeKoIa OT Apy-
TMX IPBI3YHOB U 00ECneunBaeT TaKyl0 BBICOKYIO MPOIOJLKUTEIbHOCTh
€ro XXM3HU. DTU 3HAHUS MOMOTYT UAEHTUDUIIMPOBATh T€HETUYECKUE,
3MUTeHETUYECKUE U JPYyTUe MOJEKYJISIPHbIE MUIIIEHU U MO100paTh Co-
OTBETCTBYIOIIHE CIIOCOOBI BO3AEUCTBUS.

[ToMrMO royioro 3emiieKorna MOXHO CpaBHUBATh APYyrue OIU3KHE
BUJIbI, pa3IMYAIOIINECs MTPOAOJIKUTEIIbHOCTBIO KU3HU B HECKOJIb-
KO pas.

Hanpumep, 6e1oHOras Mbllb JOXHWBAET A0 8 J1eT, a 00bIYHAas J1ab0-
paTopHasi MbIllIb — BCETO JIMIIb 110 3,5.

benonneunit kanyuuH XuBeT 54 roga, a 61u3kas K HeMy OObIUHast
MapThIlIKa — 22 roga.

B. H. I'magpiiieB mnpeniaraetr nmonodparb OJAM3KUX B 3BOJIIOLIMOHHOM
Pa3BUTUM XUBOTHHIX, 00JaJAOIINX Pa3IMUUSIMU B IPOIOKUTEIILHO-
CTU XU3HH, U ONPEIENINTh, 9YTO K€ UMEHHO B TeHOME, TPaHCKPUIITOME
1 MeTaboJIOME OTBEYaeT 3a 3TU Pa3IUIMSL.

Fonbin 3emnekon
(Heterocephalus

glaber) — HebonbLuoit
rPbI3yH, MakcUManbHas
NPOLOMKUTENBHOCTb XM3HM
kotoporo coctasnseT 30 ner.
He 6oneet pakom,

He YyBCTBUTENEH

K yrnekucrnomy ragy.

Powenb

Byd deHwTenH

(pog. 1955) — npodheccop
chuanonorim MHctutyTa
BapLuona no n3yyenuio
CTapeHus 1 JonroneTus
YHuBepcuTeTa Texaca.

V1
4 3
Baaum HukonaeBuy
MapbiweB — npodeccop
MeauLmMHCKON LwKonbI
lapBapaa, 3aHumaeTcst
M3y4eHWEM ronoro 3emrekona,
nepBbIM pactumdposarn ero
TEHOM.
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Genescent—
BuoTexHonoruyeckas
KoMMaHus, Bo3rnasnsieMas
Maiiknom Poysom. Pabota
KOMNaHUW HanpaeneHa

Ha MOWUCK MULLIEHE

11 pa3paboTKy nekapcTs
npoTue BonesHein cTapeHms.

Mawkn Poy3 — npocheccop
KanudopHuiickoro
yHuBepcuTeTa B VpBaiite,
W3y4yaeT CTapeHme C TOUKN
3pEHMS IBONKOLUM, ABTOP
MHOFOYMCIIEHHBIX KHUAT

06 3BoMIOLMM 1 NpoLeccax
CTapeHws.
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CpaBHI/ITeJ'IbHaFI Guonorus CTapeHna MOXET CTaTb OCHOBOW
anda MetTogoB Tepanun, KOTopble No3BONAT CyLLECTBEHHO yBe-
NIMYNTb NPOAOJIXKNTENIbHOCTb XU3HN.

B xauecTBe mpuMepa MOXHO ITpUBECTU KoMNaHuo Genescent, KoTopasi
CO3[aeT TEXHOJIOTMM BMeEIIaTeJIbCTBa B TEHETUUECKUE ITPOrpaMMbl s
Jroneit, ocHOBaHHbIE Ha MH(OpPMaILlMK O pabOTe FTeHOB Y IMHUI TOJITO-
KUBYIIAX MYX.

DBOIIOLMOHHBIN Onojior Maiikn Poy3 B Teuenune 30 €T BEIBOTWII
JIMHUIO MYX, KOTOPBIC KMBYT B TPU pa3a IOJIbIIE, YeM MyXU TUKOTO
tuna. [IpudeMm memana 3To eCTeCTBEHHBIM IIyTeM — C IIOMOIIBIO Ce-
JIEKIIUY HAa JOJTOXUTEIBCTBO, KOIMIa CKPEIINBAINCH TOJILKO CaMble
IOJITOXMBYIIMEe ocodu. CeKBeHMPOBaHNE TEHOMOB 3THUX MYX ITOKa-
3aJI0 pa3aIndusI B paboTe MHOTHUX T€HOB, OKOJIO COTHU M3 KOTOPBIX
OBLIN OIIpeaelICHbI U IJIsI YeJIOBeKa.

Ecnu OynyTt HalineHBI (papMaKOJOTMUYECKHE METOHBI BO3IEHCTBUS
Ha 3TU T€HBI, BEPOSITHO, OyIeT BO3MOXHO IPOIJINTh XXU3Hb U UYe-
JIOBEKY.

CO3[AHVE WHTErPUPOBAHHOW NH®OPMALIMOHHOW
CUCTEMbI MO BMOMAPKEPAM CTAPEHUA

YXxe ceiiyac MOXHO IIPOIUIMTH KU3Hb YeJIOBEKAa, €CJIM ITOBCEMECTHO
BHEIPUTH BJIEKTPOHHBIC KapThl 3M0pOBhbsi. B 0CHOBe Takux Kapt OymeT
JIeXaThb MHTETpHMpOBaHHAasI MH(OpMalIMOHHAsI CHUCTeMa OMOMapKepoOB
CTapeHUsI, IPOTOTUII KOTOPOI MOXET OBITh CO3[aH yXKe B HAIllU THU.

Mu1 yYTBEpXKOAacM, 4YTO €CJIMU BHCAPUTDL DJICKTPOHHBLIC KapThbl 3JOPOBbLA
1N CUCTEMBI €0 TOTAJIbHOI'O MOHUTOPHWHTA, BKJIIO4Yasd 6I/IOMapKepI)I CTa-
pPE€HUA, TO YK€ ceryac MOXHO YBCINYHNTDL OKMIACMYIO ITPOAOJIKUTEIb-
HOCTb XM3HU Ha 20 JICT, IOTOMY 4YTO 3TO CTUMYJIUDPYET 10{0)i (53700 Ipo-
d)HI[aKTI/IKe OIIpECaACICHHLIX BaGOHCBaHI/Iﬁ, UM JIMYHO YIpoXarlollunx.
3T10 BHCAPCHUEC TTOAPaA3yMEBACT MOCTOAHHYIO CUCTEMY MOHUTOPHUHTA
COCTOAHUA 30J0PpOBbA YCJIOBCKA, OCHOBAHHYIO HA HOCMMBIX CUCTEMAX N
Ha peFYJTHpHOﬁ AJUCITaHCEpU3alnun. OTO B YACTHOCTHU CTAHET BO3MOXXHO
I10CJIE PE3KOI0 CHUKECHUA CTOUMOCTHN 6I/IOMC,Z[I/IIII/IHCKI/IX TECTOB KPOBU.

HHTEerpupoBaHHasi cMUCTEMAa OMOMAPKEPOB:

1) MO3BOJIUT OCYIIECTBIATh TUATHOCTUKY, CTAHET OCHOBOM IJIsI JIOH-
TUTIOAHBIX MCCIIEIOBAHUI Ha JIIOOSIX, IPEIOCTaBUT CUCTEMY OLIEH-
K1 OMOJIOTMYECKOTO Bo3pacTa, a Takxke 3(p@OeKTUBHOCTU BMeIlla-
TEJIbCTB;

2) macT BO3MOXHOCTh MOACINPOBATh 3(PPEKT TOM WM MHON Tepanuu
JIJISI KOHKPETHOTO MalleHTa;

3) OymeT CIIy>KUTh OCHOBOI IIJisl IEPCOHATN3UPOBAHHONM MEIUIIMHBI,

4) II03BOJIUT IMIPOBOAUTH MOHUTOPUHI MUIJIMOHOB mokasaTeyiei B pe-
KM€ p€aJIbHOTO BpEMEHU, 1 HA €0 OCHOBE GYHYT IIpMHUMATBHC PEe-
MEHMA O TEX UJIN MHBIX BMCIIATEJIbCTBAX.



Knoéoprusauus

Tepmun «kubopr» BBeneH Mandpenom KiaitHcom m Haranom C.
Kiraiinom B 1960 rony njist 0603Ha4YeHUs BO3MOXHOCTU agallTalluy de-
JIOBEUECKOTIO TeJla K XXU3HU B KOCMOCE € IIOMOIIbI0 MEXaHUYECKUX UM~
IUIAHTOB.

Knboprusaums — 310 UHTErpaums YernoBe4yeckoro Tena v pas-
NMYHBIX MEXaHW3MOB C LIEMNbIO €ro yny4lleHust.

DTOT MPOIECC COCTOUT B TMTOCTOSTHHO YBETUUMBAIOIIEMCSI YMCTIE 3aMeH
SKUBBIX OPTaHOB MCKYCCTBEHHBIMM aHaJIoTaMU (MCKYCCTBEHHbBIEC 3yOHI,
MCKYCCTBEHHOE Cep/ilie) U 100aBJIeHUU HOBBIX OPTaHOB.

OCHOBHBIE 0COOCHHOCTH KNOOPTU3allMN — HAJIMUKME ABYX Ka4eCTBEH-
HO Pa3JINYHBIX cpel (3KUBOM M HEXWBOM MaTepHU) U TPAHUILIBI MEXIY
HuMH. [paHuita cozmaer mpoOJIEeMBl TMCTOIOTMIECKONM COBMECTHMO-
CTU, IIPOYHOCTU COCHMHEHUSI, MHHEepBaluU (COCOMHEHMS C HepBaMU
OCTaJILHOTO OpraHM3Ma) M 3alIUTHl OT MH()EeKIINIi.

OTIenbHO MOXHO BBIACIUTH «OMOKMOOPru3alnio», Koraa HoBble opra-
Hbl CO3Mal0TCd MeTOoIaMHu YIIpaBAeHUS XKMBOUW MaTepueil, HalpuMep,
BBEIEHNE HOBBIX KJIETOK, HOBBIX XPOMOCOM WJIM TKaHEl, COCTOSIINX U3
KJIETOK APYTUX OPTaHHU3MOB.

Kubopruzanus npuseaer K NpoAJIeHHIO KM3HH, IOCKOJIbKY HOBBIE
OpraHbi:

b CMOTI'YT 3aMCHATD OOJIbHBIE OpraHbl 1 TaKUM O6p330M CIracaTb 4Ye-
JIOBEKY XKM3HDb,

*  Oyayt OoJiee HaIeXXHBIMU, U IIPU TOTAJIbHOM KUOOpru3zanuu (3ame-
He MHOTHX OPTaHOB) IIPOIOJIKUTEIBHOCTD XKU3HU YeJIOBEKA BhIpac-
TET;

e Oyayr 60jee PEMOHTHO-TIPUTOAHLIMM U 3aMEHSIEMBbIMHU, YTO MO3BO-
JIUT OCYIIECTBIISATh JIETKOE HEMIPEPBIBHOE «OMOJIOKEHME» KUOOPTa;

e Oyayr obOecrieuyuBaTh OOJie€ BBLICOKYIO CTeIleHb AyOJMpOBaHUS
¢byHKLMI, HAIIpUMEP, MOXKHO CIIelIaTh HECKOJIbKO MCKYCCTBEHHBIX
ceplell, YTO pe3KO ITOBLICUT HAIeXKHOCTh CUCTEMBI B IIEJIOM.

KI/I60pFI/I3aI_[I/IH BMECTE C HOCUMBIMM CUCTeMaMM OOECIIEUUT TEJI0 HO-
BbIMU (I)YHKHI/IHMI/I Oe3o0ImacHOCTU: OoJiee IIPpOYHbLIC KOCTHU, KOMIIbIO-
TepHI)Iﬁ KOHTPOJIb NapaMETpOB KPOBH, CUCTEMbI OKCTPECHHOI'O BbI3O-
Ba nmoMouu. TorajbHas KI/I60pFI/I3aHI/IH YOPOCTUT 3arpy3kKy CO3HaHUA
B KOMIIBIOTEP, ITOCKOJILKY OTKPOET OOCTYII K MO3TIYy.

HecmoTpst Ha TO 4TO B KYJIBType Hpollecc KUOOpPTrH3ally YejIoBeKa
00OBIYHO paccMaTpHBaeTCSI B QYTYPOJIOTUUESCKOM M HAayIHO-(paHTaACTH-
YeCKOM KOHTEKCTE, MOXHO CKa3aTh, YTO €TO IIePBBIMA 3TaIl Hadajcsd,
KOIZa 4YeJIOBEK BIEpPBBIC B3sUI B PYKHU IIAJIKy M TaKMM OOpa3oM YIJIU-
HIWI CBOIO IIPUPOIHYI0O KOHEYHOCTb. OTTOUYCHHBIM KaMeHb 3aMEHIII

Mandpepn KnanHe

(pog. 1925) — usobpetarens,
NUaHICT, HEMPOUINONOT.

B 4ncno ero MHoroumcneHHbIX
n3obpeteruii Bxogsat CAT
(komnbtoTep Ans aHanuaa
3MEKTPUYECKON aKTUBHOCTH
rOMOBHOrO MO3ra) W LIBETHOM
yrbTPasByk.

Haran C. KnawnH
(1916-1983) —
HenpodKr3nonor, AMPeKTop
VHCTUTYTa NCuxmuaTpuyeckmx
uccnenosaHui M. HataHa
KnaitHa, nuoHep B 06nactu
TPaHKBMINM3ATOPOB
aHTMOENPECCaHTOoB.

169



170

3y6 M KOI'TH, a HaACTad IIKypa — coOCTBEeHHBbIE BOJIOCHI Ha Teye. Tak
IIposABMIIaCb TCHACHII VA B A Homo sapiens K MHTCTrpalnu T€jia C 00b-
€KTaMM HEXWBOU MaTCpuMn. Orta TCHACHI A IMPOOdOJIKMJIaChb B HEOAB-
HCM IMTpOIIJIOM — NCKYCCTBCHHBIC 3Y6BI, IIPOTE3bl, TUTAHOBbLIC CYyCTAaBhbI,
CJIYXOBBIC aIlrapartbl, O4KHN — BCC 3TO CTAJO0 HOpMOﬁ KM3HUA.

OCO0OEHHOCTh 3TOro IIEPBOr0 HAMNpaBIIEHUSI KUOOPTU3allud COCTOUT
B TOM, UYTO OHO 3aTparmBaeT, INIAaBHBIM 00pa30oM, BOIIPOCH KoMdopTa
N GU3NIECKNX BO3MOXKHOCTEN UeloBeKa, HO He BOITPOCHI ITPOIJIEHUS
KU3HU. A BTOpO€e HallpaBJIeHNe KNOOPTU3alliu, HaIIpOTHUB, Hellocpe -
CTBEHHO CBSI3aHO C MPOOIEeMOl MHINBUIYAJIBHOTO BEIKMBAHUS YeJIO-
Be€Ka — 3TO KNOOPTU3aIIN CUCTEMBI XKM3HeoOecITedeHUS, TEXHTYECKOE
BOCHOJTHEHNE QYHKIIVI KU3HEHHO BaXKHBIX OPTaHOB.

OcHoOBHbIe HanpaBreHusa Knboprusauum

3ameHa ecTeCTBEHHbIX
OpraHoB Ha UCKYCCTBEHHbIE,
B TOM uucne
Ouoknboprusauus

Mpumep — ocnabreHHoe ecTe-
CTBEHHOE Cep/iLie 3aMeHsIeTCs
WCKYCCTBEHHBIM HACOCOM

PaaukanbHbli nepecMoTp
MEXaH13Ma BbIMOMHEHMS!
(hYHKLWM 1 ee nepesoa

Ha NPOMbILLSIEHHY0 OCHOBY

Mpymep — Npu 0TKa3e CUCTEMb
MULLEBAPEHMS NaLMEHTY Hero-
CPELCTBEHHO BBOAAT B KPOBOTOK
FOTOBbIE NPOMBILLSIEHHO 13TOTOB-
TNEHHbIE MUTaTeNbHbIE BELLECTBa

MuHumanbHas
nepudepuitHas
kuboprusaums
Mo3ra

MpuMepbl — KOXNeapHble UMMNaH-
Thl (Nepeaaya 3ByKa B HEPBHbIE
OKOHYaHUS B YNUTKE yXa, BbINOMHe-
Ho 35 000 onepaLuii) 1 CTBONOBbIE
UMNNaHTbI (Nepeaava 3Byka B
CIYXOBOW LiEHTP CTBOMA MO3ra,
HECKOIbKO COTEH OnepaLuii)

Knboprusaums —
CUCTEM!
Xn3HeobecneyeHnst S~
Knboprusaums
Mo3ra

Co3saaHne Mo3roBbIxX
npoTe3oB

[Mpymep — BXUBNEHUE UCKYC-
CTBEHHOIA ceTyaTky cnenbim

YCUNEHVE ®U3NYECKNX BOSMOXHOCTEW YENTOBEKA

OIHUM U3 CNOCOO0OB YyCWJIEHUS (PU3NYECKUX BO3MOXHOCTEN YeloBe-
Ka SIBJISIETCST 3K30CKEJNET — POOOT, KOTOPBII OKPYXKaeT TENIO YEI0BEKA,
KaK OIeXa, ¥ TI03BOJISIET YCUIIUBATh €T0 IBUXEHUS. DK30CKEJIEThI YXKe
WICTIOJIB3YIOTCS B BOEHHOM JieJie 1 JJIs TToMOoIIu uHBaauaaM. OHU Mo-
TyT BBICTYIIAaTh B Ka4eCTBE TUIAT(OPMBI, B KOTOPYIO YCTaHABIMBAIOTCS
HOBBIE€ Pa3JIMYHbIE OpTaHbI, TOJOOHO TOMY, KaK KOpPIyC KOMIbIOTEpa
SIBJISIETCS MIaTMOPMOI A1 YCTAHOBKM Pa3HbBIX IIaT.



KMBOPTU3ALINA CUCTEMbl XWU3HEOBECIEYEHWA

DTo HampaBlieHHe 0COOEHHO MHTEHCHBHO Hayajlo pa3BUBaThes ¢ 50-x

rogoB XX BeKa.

COBpEMeHHbIe TeXHOJTON'MN NCKYCCTBEHHOIo BOCNOJIHEHUA

hyHKLUMI XKM3HeobecneyeHuUsA

Kub6opru- CpeaHee BpemsA
3upyemble  DYHKUMU KMGOPp- OCHOBHble Noaxo- KMU3HU NaLMeHTOB
opraHbl n rmsnpyemoro Abl K BOCNONHEHUIo Npyu UCKYCCTBEH-
nx (pyHK- opraHa dbyHKLMNA HOM BOCMOJTHEHUMU
uun thyHKUMI
OHIOOKPUH- HanonHeHue kpoBu  [MpoMbILLNIEHHOE NpO- CootBetcTByET
Hble Xenesbl  rOPMOHanbHbIMU N3BOACTBO BELLECTB U cpepHen npogon-
BeLlecTBamm nX BBEAEHME B KPOBb XUTENbHOCTU XN3HU
(oecartku ner)
Muwesa- HanonHeHune kpo- lMpomebliwneHHoe npo- CootBeTtcTBYET
pPUTENbHbIN BW NUTaTeNbHbIMU N3BOACTBO BELLECTB U cpenHen npogon-
TpakT BeLlecTBamu nX BBEAEHME B KPOBb XUTENbHOCTU XN3HU
(necsaTku ner)
Moykn OuucTka kpoBwu OT CtaunoHapHbie 1 CootBeTtcTBYET
BOOOPACTBOPUMBIX ~ HOCUMbIE YCTPOMCTBA,  CpeaHen Npofon-
TOKCUHOB ovyLiaoLme KpoBb XUTENbHOCTU XN3HU
(oecartku ner)
Cepaoue MexaHu4yeckoe Hocumble n nmnnantu-  Heckonbko net
nepekaynBaHune pyemble yCTpONCTBa,
KpoBwu nepekaynsaroLime
KpOBb
[NeyeHb OuuncTka kpoBu OT CraunoHapHbie 1 2—4 cyTokK
6onboro Habopa HOCWMbIe YCTPONCTBA,
TOKCUHOB U psf, ovyuLaoLme KpoBb 1
Apyrmx pyHKuunin BOCMOHSOLWME YacTb
apyrux oyHKUMN
Jlerkne HanonHeHue kpo- CraumoHapHble 1 O6bI4HO o mecsua,

BW KNUCIopoaom u
yoaneHue yrnekuc-
J10ro rasa

HOCMMbIe YCTPONCTBA,
HaMonHsLWme KPOoBb

KMCNOpPOAOM 1 yaans-
loLwme yrnekmcnoln ras

nspegka —
2-3 mecsua

Knboprusaumsa xunsHeobecneyeHns YpesBblvaiHO BaxHa ANs
NPOANEHMS XKN3HU, MOCKOIbKY B NoAaBnstoleM 60MbLIMHCTBE
crny4YyaeB CTapewLLnii YenoBeK yMUpaeT MMEHHO 13-3a OTKasa
XU3HEHHO BaXXHbIX OPraHoB.

HckyccTBeHHBIE OpraHbl HE CTapeloT, MOITYCKAalT PEMOHT M 3aMEHY
1 TEOPETUYECKHN MOTYT MCIOJIb30BaThCSI HEOIPAaHUYEHHO H0Jro. Ecian
yaacTcsl 6e3 moboYHbIX 3(PEKTOB MepeBeCTU HA UCKYCCTBEHHYIO OC-
HOBY BCIO CHUCTEMY XH3HeoOecTeueHusl, Toraa OMoJoTuYeckKu crape-
IOIIMM 3BEHOM OCTaHEeTCs JIMIIb MO3r. M IIpu yclIoBUM MpeomoacHUs
HelpoJaereHepaTUBHBIX 3a00JIeBaHUI, KOTOPEIE, BO3BMOXHO, CBSI3aHBI
CO CTapeHUeM CHUCTEeMBbl XU3HeoOecrneyeHUs], YeJOBEeK CMOXET Mpo-

xuth 200—300 serT.

PaccMoTpuM ycrnexu Kubopruzaluu XKU3HeoOecIledeHUs Ha IpuMepe

HMCKYCCTBEHHOTIO Ceplia.
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dTanbl pa3BUTUA TEXHONOIMN UCKyccTBeHHoro cepaua (UC)

Knto-
Foabl OCHOBHbIEe JOCTUXEHUS Hesble
uccnepo-
BaTenu
1920-e  [MocTpoeHbl NepBble CTaLMOHapHbIE UCKYCCTBEHHbIE KPOBSiIHbIE Hacockl  Cepren
(ctauunoHapHblie NC). C noMoLb0 3TUX HACOCOB U JOHOPCKUX MNErkmx Bptoxo-
B 3KCMepUMeHTax BnepBble NOOAEPKNBAETCS XUSHEAEATENBHOCTb HEHKO,
Cepren CepreeBuy N30MMpOoBaHHbIX ronoB cobak. MakcMMarnbHoe BpeMsi MCMONb30BaHUS Ceprem
BproxoHeHKo HacoCoB — MOPsAKa HECKONbKUX YacoB. bonee anuTtensHoe ncnonb3o-  YeuynuH
(1890-1960) — coseTckmit BaHME HEBO3MOXHO M3-3a MHOXeCTBa NOOOYHbIX 3P HEKTOB — 3apaxe-
chuavnonor, okasan Hue kpoBu, TpomboobpasoBaHue 1 T. 4.
BOSMOXHOCT MOAACPXAHNA 4931 ¢ MepBoe akcnepuMmeHTansHoe umnnaHtTupyemoe IC nogaepxmsaet Bna-
KSHI BCETO OpraHitsma C XM3Hb cobaku B Te4eHne nomnyTopa 4acos anmup
MOMOLLIbHO UCKYCCTBEHHOTO
OemuxoB
kpoBoobpalLeHms nocne
BbIKnioueHms u3 uupkynaumn - 1950-e  TepBbli KNMHUYECKU NPUMEHUMBIV CTauMoHapHbIK annapart, cocTos- [>xoH
cepaLa, CKOHCTpyupoBan LN U3 KPOBSIHOTO Hacoca M okcureHaTopa (annapar «cepgue-nerkme») [M66oH
nepBbIit B MUpe annapar BMepBble NO3BONSAET AenaTtb onepaunn Ha cepgue ¢ BpPEMEHHbIM Bbl-
ANS UCKYCCTBEHHOTO KINo4YeHneM opraHa 13 cuctembl KpoBoobpalleHus
KpOBOOGPaLLEHMS. 1960-e  [MauneHTam BRepBble MMNMNAHTUPOBAHbI YCTPOICTBA ABYX TUMOB: Maitkn
BcnomoratensHoe VC, paboTatowee B nape ¢ ocnabneHHblM 6uonorn-  Oebeiku,
yYeckum cepauem (1963), n nonHodyHkumoHansHoe UC (1969). Nepsoe  [JomuHTO
yCTpOMCTBO NpopaboTano 4 cyTok, nocne 4ero nayneHT BoccTtaHoBun-  Jlnotra,
csi. Bropoe ycTtpoiicTBo npopaboTtano 3 cyTok, Mocne Yero naumeHT
nony4un opraH oT IoHopa (HO BCKope ymep) HenToH
Kynn
1970-e B akcnepyMeHTax Ha XMBOTHbLIX MakCMMarnbHOe BpemMs Ucrnonb3oBaHMs  Bunnem
nonHodyHkumnoHaneHbix MC Bo3pacTtaet ¢ 10 aHeln go roga Konbd,
PobGept
[xapBuk
Ceprei MoHoBWY 1980-e  [MaumeHTaM MMNNaHTUPOBAHbLI HOBbIE NOMHOMYHKLMOHaNbHbLIE NC Yuneam
YeuynuH Jarvik-7. MauneHTt BapHu Knapk (1982) npoxwun 112 cyTok, nauneHt Hespus
(1894-1937) — Yunbawm Wpeaep (1984) npoxun 620 aHen, noctaBns abCconNOTHbIN
BblJAHOLLMICS PyCCKUI pekopA, A0 CUX MOP He MPeB30MAEHHbIN NONMHOMYHKUMOHaNbHeIMU NC
yueHblit-chusmonor, 1990-e = OcHoBHOE BHMMaHWe nccnegoBaTene cMeLLaeTcst ¢ NONHOMYHKLN- PoGepT
Y4EHVK 1 nocnefosarenb oHanbHbIXx C Ha BcnomoraTenbHble. BcroMoraTenbHble yCTponcTBa xap-
W.N. Nasnosa. MMEIT MEHbLUYIO MOLLHOCTb, YeM NOMHOMYHKLMOHanbHbIE, HO Gonee BuK, ban
6e3onacHbl Ana nauyneHToB. OBbIYHO UX MOLLHOCTM XBaTaeT, YTobbl u3-  dpenisep
6exaTb TpaHcnnaHTauum goHopckoro cepgua. BecnomorarensHeie NC N MHOrue
Ha4YMHaT MaCCOBO BXOAUTb B MEAULIMHCKYIO NPaKTUKY apyrue
2000-e  BcnomoratensHblie UC nobueatot asyxnetHuin pekopa NC Jarvik-7. MHo-
K KOHUY aekaabl MakcumarnbHOe BpeMS XN3HU NauMeHTOB CO BCMIOMO- XecCTBO
ratensHeiMu NIC gocturaet, no pasHbiM AaHHbIM, 7-9 neT. B maccoBoe  komnaHui
NpUMeHEHNe BXOOUT HOBasi NPSIMOTOYHAsi CXeMa, Npu KOTOPOK KPOBb
nepekavymBaeTcs BbICOKOTOYHOM TypOumHom 6e3 nynbca. HecmoTps
Ha KaxyLLycs Hem3MoNnornyHoCcTb, Takon cnocob okasancsa 6onee
npeanoYTUTENEeH No aHeproadHEKTUBHOCTH, HAOEXKHOCTM N KOMMNAKT-
HOCTW ycTponcTB. CYeT naumeHToB MAET Ha ThICAYN
N ) Havano [lauveHTy BnepBble UMNNAHTMPOBAHO NONHOMYHKUMOHansHoe C, baa
Bunnem Woxan 2010-x ~ cobpaHHOE 13 ABYyX NPAMOTOYHbIX BcnomoratenbHbix UC Heartmate ®pensep,
Konid (1911-2009) — Il. Mo otaenbHocTN Heartmate 1l yxxe ncnonb3osBanncb HEKOTOPbIMU Yuneam
MVIOHEp remMoAnannsa, nauneHTamun 6onee 6 net. BnonHe BepoATHO, YTO HOBOE MONHOMYHK- KoH,
cosAatenb UCKyCCTBEHHON umoHanbHoe UC Takke cMoxeT nobuTb pekopa Jarvik-7. NMomumo Cynoxon
riotki, niporoina aToro pa3paboTaHa 1 TeCTUpPYeTCH PeBOMLMOHHO HoBas 13-kamepHas  Kymap
VICKYCCTBEHHOIO CEpALIa,
BHeC BKNAZL B CO3aHMe KOHCTPYKLMS I'IOJ'IHOd)yHKLlVIOHanHOFO I/I?, obewatoulas obecneunTb lyxa
BbICOKYI0 HaA€XXHOCTb MpKW KparHe mManon CTOMMOCTU — MOpSAaKa
1 pa3paboTku
2000 gonnapos
VCKYCCTBEHHOTO YXa,

rnasa un pyku.
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MakcuMaJjibHO€E BpeMs HENMPEPHIBHOIO MCI0JIb30BAHNA HCKYCCTBEHHBIX
cepaell M HCKYCCTBEHHBIX JIETKHX C SKCTPANOJIANNE HA OIHzKaiimee
oyaymee (no mamepuanram pabomor Buxmopa Apeornosa «HUckyccmeeruvie
0p2aHbl KaK Nyms K paduKkaabHOMY NPOOAEHUIO HCUZHI» )
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bnarogaps ycnexam BcnomoratenbHbix MC Bpauu yxe Bcepbe3 pac-
CMaTpMBaIOT MEPCHEeKTUBY MOJHOIO OTKaza OT AOHOPCKMX Cepiell B
0603puMoM OynyiieM. CpedHU CPpOK pabOThI XKUBBIX JOHOPCKUX CEpP-
nel — 15 jgeT, omHaKo OHM ocTaloTcsa AepuuuromM. CpenHUil U MakCcHu-
MaJibHBbIN cpokK padoTsl MC moka yto MeHbine. OqHaKo MaKCUMabHOE
3aperucTpUpPOBAaHHOE BpeMs MCMOJIb30BaHUS BcrnomorateabHoro MC
pacTeT NOYTU JUHEHHO U K KOHILY 2030-X rogoB MOXET MPUOIU3UTHCS
K 30 rogam.

BMOKMBOPTN3ALMA HA OCHOBE
«HATMNEYATAHHbIX» OPIrAHOB

B HacTosuiee BpEMsA pa3BUBACTCA TEXHOJIOTUA 3D-neyatu OpraHoB U3
CMECH KJICTOK Ha CII€HaJbHbIX IIPMHTEpPAax. Ve ObLIM HamedaTaHbl
KOXa N MCXKITIO3BOHOYHBIC JMCKM, HO BXKHNBJICHBI ITOKAa TOJIBKO 2KWBOT-
HbIM. Bﬂaroz[apﬂ TexHonorusm 3D-neuatu YXK€ ceryac HeCKOIbKO ThICSIY
JIIoOei BO BCEM MUPEC UMCIOT TUTAHOBBLIC ITPOTE3bI KocTel qyepcIiia U HOT.

Bo3MOXHO, 4YTO OOHOIM U3 TEXHOJOTUI OMOKMOOpPTrU3aluu B OyaylleM
CTaHET CO3lIaHuE «OMOCEeMSTH», KOTOPHEIE ITOMEIIIAIOTCS B TEJIO YeJIOBeKa
¥ BHIpAIIMBAIOT HOBBIM OpraH WJIM KOHEYHOCTh, COCOMHSSCh CBOMMHU
OTPOCTKAMHU C COCYIaMM 1 HEpPBaMU.

N neanbHbIM pellieHMEeM PO OJIeMBl 0ecCMEPTHUS MOXKET cTaTh 3D-11eyaTh
BCEro 4eJ0BEeYeCKOTo Tela C IMocieayolleii nepecagkoil B HEro Mo3ra,
OOHOBJIEHHOTO C TOMOIIBIO CTBOJIOBBIX KJIETOK.

BapHu Knapk
(1921-1983) — amepukaHckmit
AaHTucT u3 Crnatna, KoTopomy
B 1982 rogy B YHuBepcuTeTe
wrara KOta bonkHoe cepaLe
3aMeHunK annapaTom Jarvik-7,
C KOTOPbIM OH MPOXWN

112 gHel u, no cBUaeTENLCTBY
POAHbIX, BCE 3TO BpeMms npe-
6blBan B fenpeccuu, NocKomb-
Ky HW Ha LLar He MOr OTOWTM OT
MCTOYHMKA NUTaHWUS pa3MepPoM
CO CTUPAnbHYH MaLLHY.

Yunobam Lpeaep
(1932-1986) — BTOpOI1 NALY-
€HT, koTopomy 25 Hosibps
1984 ropa BXuBUNN
WCKYCCTBEHHOE CepaLe
Jarvik-7, nocne onepavuuu
npoxun 620 aHei v ymep oT
MHexuwmm nerkoro. Hagrpob-
HbI KameHb Ha ero Morune
CAenaH 13 YepHOro rpaHmTa

B (DOPME ABYX HAaNOKMBLUMXCS
cepaeL, Ha OAHOM W3 HNX cae-
naHa rpaBupoBka «Jarvik-7».
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Teopop beprep —
npodheccop 6ruoMeanLMHCKON
VHXEHEepWH, AVPEKTOP
LieHTpa HelponHxeHepuu,
cneuuanuct B obnactu
HEeNpOU3NONoruM NaMaTH
1 0byyeHus.

INeBu Xaprpoys —
CTapLLUWI Hay4HbIN
cotpyaHuk LienTpa

OMOHNYECKON MEAULMHDI
npv PeabunuTtauoHHom
NHCTUTYTe Yukaro.

TEXHUYECKOE BMELLATEJIBCTBO B MO3I

DTO HallpaBJieHHe KMOOpIrU3alluu ellie CUJIbHee IPUOIILKAeT ee K SIIpy
JIMYHOCTH, MIOCKOJIBKY IIPearnoaraeT co3naHue MO3IOBBIX IIPOTE30B, KO-
TOPBI€ CMOTYT BBIIOJHATH (PYHKIIMM OTAEJBHBIX Y4aCTKOB Mo3ra. [lo cux
IOp B 3TOM HampaBACHMHU OCTaeTcs psia (GyHIaMEHTaJIbHBIX IIPOOIeM:
HampuMep, HEM3BECTHO, KaKMe YaCTU MO3Tra HEMOCPENCTBEHHO IMMOPOXK-
JIaI0T CyOBEKTUBHBIIN OIIBIT.

B 2003 romy uccnegoBatensiMu yHuBepcutera FOxHoit KanudopHuu
Obl71a pa3paboTaHa MepBasi cxema 00JIaCTH MO3ra KpbIChI, OTBedalolei
3a KpaTKOBPEMEHHYIO TTaMsTh. A depe3 8 JieT 3Ta rpymnmna y4eHbIX Mo
pykoBoacTBoM Ipodeccopa Teonopa beprepa coBMecTHO ¢ KoieraMu
u3 YHuBepcuteta Yaiik @opecT co3nania MCKYCCTBEHHBINM THITITOKAMII
KpBICHI M MPOTECTHpOBaja €ro Ha rpbidyHax. Pe3ynbraThl McciaeqoBa-
HUii ObuTM onyoOaukoBaHbl B aBrycte 2011 roma B Journal of Neural
Engineering. HelipoHHas ceTb, GOpMUpPYIOLLAs JOJTOBpEMEHHbIE BOC-
MMOMUHAHUS Y KpbIC, OblJIa 3aMeHEeHa YUIIOM, KOTOPBII HE TOJBKO 1y0-
JIMpoBaJl (PYHKIIMM TUIIIIOKAMIIa, HO U CMOT YJIYYIIUTh CIOCOOHOCTHU
Mo3Ta.

Ha crenytomiem atarie ydeHbIE XOTSIT CO3IaTh 1 UCITBITATh IIPOTE3 THUII-
nmokaMIta 00e3bsSHBI. A BJIEKTPOHHBIN IIPOTE3 YacTHU YeJIOBEYECKOTO
mo3ra beprep miuaHupyeT co3gaTth yepes 15 jer.

* * *

Ve ceifyac B 3KCIepUMEHTaX BIIOJHE MOXET ObITh COOpaHa MHTEIrpU-
pOBaHHasl CHCTEMa XU3HEeOOeCHeueHUsI, CIIocoOHass OJHOBPEMEHHO
BOCHOJIHUTH OOJILIIMHCTBO HEOOXOAUMBIX (PYHKILMI, €Ciau Obl ObLIO
HeobxonuMoe (prHaHCUPOBaHUE.

OCHOBHBbIE 3AOAYN KNBOPT3ALM

1. 3agauya cunThIBaHUSA MH(MOPMAIIUM C HEPBHBIX OKOHYaHMIA. [Toka
aTa pobJeMa He pellieHa, BMECTO CUMThIBAaHUSI CUTHAJIOB C pa30pBaH-
HBIX HEPBOB, UCTIOJIL3YIOT HATIPSIKEHUE HAa OCTABIIMXCS MBIIIIIAX.

Ha sToMm npuHILMIIE OCHOBAH MpOTe3 HOTHU, CO3MaHHbIN B LleHTpe
OMOHMYECKOU MeNUUMHBI Npy PeabuiMTauuOHHOM UHCTUTYTE Yu-
karo (RIC) mon pykoBonctBom JleBu Xaprpoysa. B HeM MexaHuue-
CKUe JAaTYMKM, UCIIOJb3yeMble B TPaAULIMOHHBIX NpOTe3ax, ObLIU
3aMEHEeHbI Ha CEHCOPBI HEMPOHHBIX curHaiaoB. HoBas cucrema oc-
HOBaHa Ha 3JiekTpomuorpacdpuu (OMI') — peructpaluuu 3JeKTpHU-
YeCKOW aKTMBHOCTU MbILIL. B pojin perucrparopoB BbICTYNAIOT
BIEKTPOIbl, MPUKPEIIEHHbIE K AeBSATU OeAPEHHBIM MbIIILAM U OT-
BevarwllMe 3a pa3JIuyHble TUIMBI ABUKeHUI. Pa3paboTka sBisieTcs
YHUKAaJIbHOW: paHee He yIaBaJioCh CO31aTh IBYXCYCTaBHYIO MEXaHU -
YECKYIO HOTY, YIIpaBisIeMyl0 HeITOCPeACTBEHHO MO3IOM.

Hpyroit mpumep — mnipeactasieHHbIH B 2010 rony Ha MexayHapos -
HOM KOHTpecce 1o mpote3upoBaHuio u opromnenuu (ISPO World
Congress) B Jletirmuure (I'epmManus) mpoTe3 KUCTU PYKH, C TTIOMO-
IO KOTOPOTO YEJOBEK MOXET BBIIIOJHATH HaxKe CJIOXHBbIE Ma-
HUNYJISLUMU. YCTpOUMCTBO, padpaboraHHoe KoMIaHueit BeBionic,



o0JlagaeT MUOBJIEKTPUYECKON CHUCTEMOI YIpaBJIEHUSI, KOTOa Ha
COXPaHMBIIEMCSI y9aCTKe KOHEYHOCTU CUMTHIBAIOTCS MBIIICUYHBIC
MMITYIbCHl M IIPe0o0pa3yloTCcsI B COOTBETCTBYIOIIME KOMAaHIBI IJISI
HWCIIOJIHUTENIbHBIX IIPUBONOB mpoTte3a. Kpome Toro, ammapar co-
IepPXUT MOMYIb OSCIIPOBOMHOM CBSI3M M O0JIagaeT TMOKOI CUCTE-
MOM HACTPOMKHU MOJIb30BATEIEM, YTO €Ille OOJIbIIE pACIINPSICT eT0
(YHKIIMOHAJIBHOCTh B CPABHEHUH C AaHAJIOTUYHBIMU PEIICHUSIMU.

PeanbHoe «ITOIKII0YEHME MPOBOAOB K HEpBaM» TpeOyeT yCIexoB B 00-
JIaCT MUKPOXUPYPTUU U pereHepaTUBHOM MEIWIIMHEI, a TAKXKE CO3a-
HUSI MUKPOCKOITMYECKUX ITepeAaTIYMKOB PagUOCUTHAJIOB U3-TI0I KOXMU.

B 2009 rony rpynmna y4yeHblXx u3 KanauhopHUIACKOro YHUBEPCUTE-
Ta o1 pyKoBoACTBOM Mapka TyIlIMHCKOTro BOCCTaHOBUJIA CUCTEMY
HEPBHBIX BOJOKOH, Ha3bIBA€MbIX KOPTUKO-CIUHAJIbHBIMU MOTOP-
HBIMU aKCOHaMH, Ha TPaBMUPOBAaHHOM Yy4YacTKe I'OJIOBHOIO MoO3ra
KpbIC. YUeHble CIPOEKTUPOBAIM MOBPEXIECHHbIE HEWPOHHBI Tak,
YTOOBI Y HUX OBLJIO IMTOBBILICHO YKMCJIO PELENTOPOB (haKTopa pocTa
HEpPBHOM cucTeMbl — HelipoTpodudeckuii pakTtop mo3ra (BDNF).
Bsenenue ¢akropa pocra B TpaBMUPYEMYIO OOJIaCTh 3aCTaBIISLIO
aKCOHBI ITPOM3BOAUTD BelllecTBO trkB, KoTopoe sBisieTCs pelenTo-
pom st BDNF. Umenno trkB mo3Boisier mpoBecTH pereHepaluio.

DARPA ¢unancupyeTr ncciaegoBannsg B UnKarckoMm yHUBEPCHUTETE TTO
CO3IaHHUIO IPOTE30B, KOTOPBIE HE TOJBKO OYIyT ABUTATHCS, HO M IIEpe-
IaBaTh TAKTWJILHEIC OIIYIICHMSI.

2. IIpoOaema 3amuThl oT HH(peKumuii. Teno yenopeka nmeet 3 dek-
TUBHYIO 3alIATy OT BHEIITHUX MHQAEKIMNNA B BUIAEC KOXW U MMMYHHOM
cucteMbl. McKyccTBeHHBIC OpTaHbl JOKHBI TaK MJIM MHAYEe HAXOIUTh-
csI TIOJI KOXKe#t, HO MojIydyaTh NUTaHue cHapyxXu. I1pu aToMm mmpoliecce He
JIOJKHO ITPOUCXOOUTh MHGULIUPOBAHME.

Ceityac ata npobiema peniaeTcs 3a CYeT MOA3apsaKU OpTaHOB yepes
BHEIIIHEE TlepeMeHHOe 3JeKTpoMarHuTHoe moje. Jpyroi crmocod —
HCIOJIb30BaHNE B KAUeCTBE DHEPIUM ITIIOKO3Bl B KPOBU U KUCIOPOIA
C TIOMOIIBIO CITEAIbHBIX TOIIJIMBHBIX 3JIeMEHTOB. MUHMATIOpU3aIIs
IM03BOJISICT CHU3UTh 9HEPTONOTPEOJIeHIE HOBBIX OPTaHOB.

3. IIpo0aeMa OTTOPKEHMA HOBBIX OPraHOB MMMYHHOI CHCTEMOIi
yejoBeKa. DTa 1mpobiaemMa pelaercs IIyTeM COo3daHMs OMOJOTMYEeCKU
HeUTpaJbHBIX MaTepUaIOB; HEKOTOpPhble M3 HUX YyXe pa3paboTaHbl U
YCHEITHO UCTIOJb3YIOTCS. JIpyTuM MOAX0A0M SIBJSIETCS yIIpaBIeHUE UM-
MYHHOI CUCTEMOM.

4. IIpoGaema co3naHus M MOJJIEPKAHMA MOTOKA HUCKYCCTBEHHOM
KpPOBH. DTO OmHA M3 BaXHEWINMX IpobjeM KubOopruzanmu. Cepmaiie
Ka4yaceT KpOBb, JICTKHNEC HAITOJHAIOT €€ KNCJIOPpOAOM, KNINICYHUK — IIH-
TaTCJIbHbBIMHM BE€IICCTBAMU, ITOYKHM U IICYCHDb OYUILNAIOT €€ 1 )IO6&BJI$IIOT
ropMoHbl. I KpoBb B IEPBYIO OUEpedb HYXXKHA IJs MOAAep>KaHUS Jie-
ATECJIbHOCTHU MO3ra. CYH_ICCTBYIOT IIPOCKTbI CO3OaHMA I/ICKYCCTBCHHOﬁ
KpOBHM Ha OCHOBC r[ep(bTopaHa — BCIIECTBA, CITOCOOHOTO 3aXBaThIBATH
Kuciiopon ropasno 3¢ dekTuBHee remonioonHa. Co3maB UCKYCCTBEH-
HYIO KPOBb, MOXHO OyJeT 3aMEHSITh €€ CBeXeil BMECTO TOro, UYTOObI
O4yHIIaTh €€.

N
Mapk TywmHCKun —
npocbeccop YHuBepcuteTa
Kanudoprum B Can-[uero,
pa3pabarbiBaeT cnocobbl
BOCCTaHOBEHWS HEPBHOM
CUCTEMbI C NOMOLLIbHO
(hakTopoB pocTa.
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5. Ho rinaBHOIi 3a1a4eid KHOOPIru3aiuu siBJIsIeTCS O0ecreYeHue Cy-
IIEeCTBOBAHMSA IOJIOBHOIo M0O3ra BHE OpraHm3iMa, ToO €CTbh CO3JaHHEC
AJCKBATHBIX CUCTEM €TI0 OTKIIOYCHUMA OT TCJIa, INTAHUA 1 3alllMThI.

OXWMOAEMAA PEBONMOUMA B KMBOPIA3ALIA

PeBomonus B 3Toit 061aCTU MPOU30UAET, CKOpee BCEeTo, KO BTOPOM Io-
noBuHe XXI Beka. Kuboprusaums cTaHEeT MacCOBOM IOCJIE CO3daHUs
NPOU3BOASIIMX HAHOTEXHOJOT .

1. HaHOpPOOOTHI CMOTYT: 3aMEHSTh OTIEIbHbIE KJIETKHA YEJIOBEUYECKOTO
OpraHM3Ma M BBHINOJHATH MX (PYHKIMWH, IIepeMellaTbcsl B KPOBEHOC-
HOM pycCJie, BRIIOJHSIS QYHKIIMY UMMYHHBIX KJI€TOK, MOAKIIOYAThCS K
HeWpoHaM, CUUTHIBAsI C HUX MH(MOPMALIMIO WU faxe 3aMeHs1sl ux. OHu
CMOTYT PEMOHTUPOBATh MTOBPEXICHHbIE HEPBHbIE CBI3U WU 3aMEHSITh
UX OBICTPOU DIEKTPUUYECKON CBSI3bIO.

2. KoHneHTpaluss MUKpOPOOOTOB BO BHYTPEHHEN cpele ueloBeKa
OyIneT MOoCTOSIHHO yBennuuBaThbcsi. CHavana OTAe/bHbIe OpraHbl OymayT
MOCTENEeHHO 3aMEHEHbl Ha UX «MEXaHUYECKUe aHaJIOTW», CAeJaHHbIe
C TIOMOIIIbI0 HaHOTeXHOJoruii. I1py a3ToM oTHeabHbBIE HAHOPOOOTHI OY-
YT BBICTYIIaTh B POJIM «MEXaHUYECKUX KIJIETOK», COCTABISIOIINX TKAHb
3THUX OPraHoB.

3. INockosibKy HaHOPOOOTaMM TOpa3Io IMPOIle YIPaBsITh, YeM OObIY-
HBIMM KJIETKaMH1, UM MOXHO OyaeT moaaBaTh CUTHAJbI IO Paguo WU
JIPYTUMU CIIOCO0aMM, TO HAHOKUOOPIU3UPOBAHHOE TEJIO CMOXET MTHO-
BEHHO 3aJIeYMBaTh PaHbI WM JaXe MeHSTh cBoto opMmy. [1apaninenbHo
C 9TUM OYAET MPOUCXOAUTh MPOIEeCC KNOOPTU3AIUY KMBOI KIIETKU, TO
€CTb BBEICHUE B Hee C TIOMOIIbIO HAHOMEXaHU3MOB HOBBIX MeXaHUYe-
CKMX opraHej1 u pegakruponaHue ee JTHK.

OpHakKo Jaxe B pe3yjbTare TakKoil KMOOpTrU3alliu 4YeJIOBEK OYyAeT Mo-
MPEeXKHEMY CMEPTHBIM, IMOCKOJBKY OCTAeTCS OITACHOCTb BO3MOXHBIX
cboeB B paboTe Bceil 3TOM CHUCTEMBI WIM TOTAJIbHOTO (PU3MYECKOTO
YHUYTOXCHUS Tejla. TeM He MeHee MOXHO HPEAIIONOXKUTh, YTO OXMUIA-
eMasi IPOdOIKUTEIbHOCTh KU3HU TaKOr0 KUOOPrU3UpPOBAHHOTO Teila
COCTAaBUT HECKOJbKO THICSIUENIETUI, CTapeHUe B HEM OyIeT CBEACHO K
HYJII0, U OCHOBHOI PUCK IJISI HEro OyAyT MPeACTaBIsATh KpyIIHEIE KaTa-
CTpOdHI.

MNHTEepecHO OTMETUTD, YTO MPOLIECC HAHOTEXHOJOTMYECKON KMOOPTH-
3all MOXET Pa3BUBATLCI U BHEAPSATHCI ObICTpee, YeM HaydyHbIEe Me-
TOIbI OMOJIOTMYECKOI0 3aMeIJIEHUST CTADEHUS, U B pe3yJbTaTe MHOTUE
JIIOITM cpa3y MepeiayT K Hemy.



KpuoHuka

KpnoHnka — 3TO coxpaHeHue npu HU3KOW TemnepaTtype Ten
yMepLmx nogen C uenbid BOCCTAHOBIEHUA UX KU3Hedes-
TenbHOCTM B Byayuiem, Korga BO3HMKHYT COOTBETCTBYHOLLME
TEXHonornu.

MNOCNEQHNMA WAHC OCTATbCA B XWBbIX

Jloruka, nexaiiass B OCHOBE KPMOHUKHM, IIPOCTA: €CJIU Mbl HE MOXEM
CMacTH 4eJloBeKa OT CMEpPTU ceivyac, maBaiiTe COXpaHUM €ro TeJio IO
JIVYIIUX BpeEMEH, KOIla TEXHOJOTMM JOCTATOYHO PAa30BBIOTCS, YTOOLI
JaTh BO3MOXHOCTb ITPOJOJIKUTH CYIIECTBOBAHUE JUYHOCTUA 3TOrO 4Ye-
JIOBeKa. A JIYYIIIMM U3BECTHBIM CIIOCOOOM COXpaHEHUS SIBJISIETCS OCTa-
HOBKa BCeX IPOIIECCOB Pa3JIOKEHUSI B Teje, KOTOpash €CTeCTBEHHBIM
00pa3oM BO3HMKAaeT MpU TITyOOKOM oxJiaxneHuu. boiee Toro, skuBbie
KJIETKA MOTYT COXPaHSITh XH3HECIIOCOOHOCTh ITOCNIE 3aMOpPO3KU —
y HUX 3Ta CIOCOOHOCTDh €CTEeCTBEHHBIM 00pa30M 3aJI0KeHa XOIOM 3BO-
JTIOLIHM Y.

BoabIIMHCTBO MUKPOOPraHM3MOB, HEKOTOPhIE pACTECHUS U XKUBOT-
HEBIE, a TAKXKE YeJI0OBEUYECKUE SMOPUOHEBI IIPEKPaCHO NEPEHOCAT 3a-
MOPO3KY J0 TeMIIepaTyphl XXUIKOTO a30Ta.

KpuoHuka — 3ToO Ay4ylIMii BeIXOA B XyOIIUX oOcTosiTenbcTBax. Korma
YeJIOBEK yMep, TePSATh eMy OOJIbIlle HeUero.

KpuoHuka — 3T0 mociaeqHUi IIaHC OCTAaThCS B XKUBBIX, U OTKa3 B BO3-
MOXHOCTU KPUOCOXpaHeHUsI — cpogHu youiictBy. [loka He moka3zaHa
HEBO3MOXHOCTh BOBHUKHOBEHUS TEXHOJIOTHi1, BO3BPpAIIAIOIINX K KM 3-
HU 4YeJioBeKa, JieXalllero B XKMJIKOM a30Te, Y HEro Bcerna ecTh LIaHC Ha
HOBYIO XXU3Hb.

OTHOLWEHNE K KPUOHMKE ABNSIETCS NakMycoBOW BymMaxkkon pa-
LMOHaNbLHOCTN YerioBeka U ero roTOBHOCTM BCEpPbE3 NPUHATb
OynyLuee.

Xots xpuoHuka He maeT 100-IpoOlIEHTHBIX ITAHCOB Ha BO3BpalllcHUE
K XXV3HU, OHA IPEAOCTABIISICT eAMHCTBEHHBIN pealbHbIi IIIaHC TOCTUYb
bGeccMepTHUs IJ11 MHOTUX JIFOICH.

I/ICTOpI/IH KPHNOHHMKMU IMTOXO02XKAa Ha UCTOPHNIO BHEAPEHNA MHOTHUX BaxXHEM-
111050.¢ I/I306pCTeHHﬁ, CITaCarolmx 4€J10BCYECKME XKM3HHN, TAKNX KaK Hap-
KO3 U 06633apa)KI/IBaHI/Ie pyKknepea MEANLHINHCKMUMHUY BMEIIAaTCIIbCTBAMMU.
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Yunoam Tomac MpuH
MopToH (1819-1868) —
aMepu1KaHCKIi cTomaTonor

1 XVpYpr, NEPBOOTKPbIBATENb
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HapKo3a, NepBbIN B Mype
NPOECCHOHAMBHBIN
aHeCTesnonor.

Urnay 3emmensBenc
(1818-1865) — BeHrepckmit
aKyLuep, nepebIM
pa3paboTaBLLMit MeToabI
aHTMCENTUPOBaHNS

B aKyLLEPCTBE U XUPYPruu.

M3BecTHO, YTO BO3BMOXKXHOCTH MEANIIMHCKOTO IPpUMEHEHW HapKo3a Ha
OCHOBE 3aKMCH a30Ta Obl1a oTKpHITA ele B KoHIle X VIII Beka. OgHako
HepBbIe OMBITHI, IPOBOAUMEBIC XUMUKAMM, OBIIN HE OYEeHB 3PEITUIITHEI -
MW W He TIpOM3BENN BIIeUaTIeHUS Ha Bpadveli. bojiee Toro, MegnmmH-
CKO€ COOOIIIEeCTBO OOBSIBUIIO 00e300IMBaHIe HEATUYHBIM.

Tonbko B 1846 Tomy OblIa MpoBedeHa BIleYaTsIoNIas JeMOHCTpa-
s 3¢ HEeKTUBHOCTU HapKo3a 3yOHBIM BpauyoM YuJibsiMoM MopTo-
HOM, KOTOPbBII B MPUCYTCTBUY KOJIJIET yAaaua noa 3¢pUpHBIM Hap-
KO30M OITyXOJIb YEJIFOCTU Y CITSIIIETO 1 pacciableHHOro naiueHTa.
C 3TOro MOMeHTa Hayajaoch NOoOETHOE IIeCTBUE HapKo3a 10 MUpY,
u yxe B 1847 rogy onepanuu 1moj HapKo30M MNpoBOAUINCH B Poc-
CUU.

OIHaKO MWUIMOHBI XW3HEH OBLIM MOTEPSHBI M3-3a TOro, 9YTO HAapKO3
He HayvaJl IIPUMEHSTHCS paHbIIle, IOTOMY YTO BpayMl HE COTPYIHUIATIHN
C XMMHUKaMM 1 HE CMOIJIM BOBpeMsI OLIECHUTh 3TO BakKHeMIee n300pe-
TEHUE.

EHIC MUJUTMOHBI XKEHCKUX XXM3HEN ObIIN IMOTEPAHBI U3-3a 3adCPXKKU
C BHCAPCHUEM B MCAUMLIMHCKYIO IMTPAKTUKY O6C333pa)KI/IBaHI/IH BpadyaMu
pyK nepca MaHUMyjiadlumuamMu ¢ 6epeMeHHI)IMI/I 1 pOXECHHNLaMU.

B 1847 rony BeHckuii akymep Mruan 3emMenbBelic 00s13ai mepco-
HaJl IIepel OCMOTPOM KEHIIMH OKYHATh PYKU B PAcTBOP XJIOPHOM
u3BecTU. bnaromapsi 3ToMy CMEpPTHOCTh CpedM KEHIIMUH U HOBO-
POXIEHHBIX yITtana 6ojiee ueM B 7 pa3 — ¢ 18 10 2,5%. OgHako uaes
3eMMenbBelica J0Jroe BpeMsl He IoJydyajla MpU3HAHMS, KOJUISTU
ero KpUTUKOBAJIM, a TUPEKTOP KIMHUKU 3alpeTusl IyO0JMKOBaTh
CTaTUCTUKY YMEHBIICHUSI CMEPTHOCTY IOCJIe BHEAPCHUS CTCPUIIU-
3allM1 PYK U YBOJIWJI Bpada ¢ pabOTHI.

MaccoBbIM MBIThE PYK cTaJio TOAbKO B 1880-x rogax, korma JIyu ITactep
OTKPHELI 00JIe3HETBOPHEIX MUKPOOOB.

B 00oux ciyyasix BHEAPEHUIO BaXXHEMWIIIMX OTKPHITUM MpPeIsITCTBOBA-
Jla He TOJIbKO MHEePLIMS T'PYIIIbl, CONPOTUBIISIONIEICS HOBOBBEIEHUSIM
OIWHOYEK, HO U OTCYTCTBHME pElIaIoIIero 3peIMIIIHOI0 1oKa3aTeIbCTRA.

AHanornuHasi CUTyalusl CJIOXWJIACh U ¢ KPMOHHUKOI: OCHOBHBIC UICHU
M3BECTHHI JABHO, OJHAKO IIPOILIeCC MpaKTUYECKU He pa3BUBaeTcs. 3a
nocienHue 40 jJeT ObUIO KPMOHUPOBAHO TOJIBKO OKOJO 220 4eloBeK,
TOTIA KaK B MUpPE YMEPJIO 32 3TO BpeMsI MopsiaKa 2 MJIpI YeIOBeK.

IMpuuunbl, MemamIye Ppa3BUTHIO KPMOHUKH

1. Pa3BuTue KpMOHUKY YCUJIMSIMU SHTY3MACTOB, a He mpodeccuoHa-
JIOB.

2. HegoolieHKa ri1y00OKO# HEepallMOHAAbHOCTHU JIIOJei, KOTOpbIe Mpe -
IMOYMTAIOT HEeNOoKa3aHHbIE PEIUTMO3HbIE KOHIEMUMU peajbHOM BO3-
MOXHOCTU COXPAHUTh KU3Hb.

3. CI0XHOCTU ¢ opraHuzalnyeidi HeIpepbIBHOIO U IOPUIMYECKU He-
ysI3BUMOIO XpaHeHUs Tesl. BHayalie Oblj1a BbIOpaHa olMOoYHas cxeMma
¢rHaHCUPOBaHUS XpaHEHUS 3a CYET ceMeil yMepIluMuX, OOJIbLLIMHCTBO



13 KOTOPHIX Yepe3 HeCKOJIBKO JIeT IIpeKpalllain IuIaTeXu. Ternepp Kin-
eHT KpHUOo(GHUPMBI BHOCUT Pa30BBIil B3HOC, Ha IPOIEHTHI C KOTOPOIO
OCYIIECTBIISIFOTCS YCIYTH I10 TIOAIePXKAaHUIO €ro Tea.

HAYYHOE OBOCHOBAHME KPWOHWUKW

Hayunoe o60cHOBaHUE MPAKTUKU KPUOHUKHU IIOCTPOECHO HA HECKOJIb-
KMX KJIIOYEBBIX MaesiX, cpopmyaupoBaHHbIX beHoMm bectoMm B craThe,
onyonukoBaHHoi1 B 2008 rony B XxypHane Rejuvenation Research.

1. Huskwue TeMIiepaTypsl 3aMeIgi0T MeTadbonn3M. JlocTaTouHo HU3Kast
TeEMIIepaTypa MOXeET MPaKTUUEeCKN OCTAHOBUTh XUMWYECKUE M3MeHe-
HUS Ha BeKa.

2. O6pa3oBaHMe JibIa MOXHO COKpPaTUTh KU BOOOIIE IIPENOTBPATUTD,
HCIOJIb3Ysl PacTBOPHI AJIs1 BUTPUDUKAIIMH.

3. Opummyeckm MEpTBEIII HE O3HA4YaeT <«HEOOpPaTUMO MEPTBHIIl».
CMepTh — 3TO IIPOILIECC, a HE OMHOMOMEHTHOE COOBITHE — M IPOIIECC
STOT AJIATCS HOIbIIIE, YEM IIPUHSITO CUUTATD.

4. IMoBpexaeHus, CBI3aHHBbIE ¢ HU3KOTEMIIEPAaTYPHBIM COXpaHEHUEM
U KJIMHUYECKOI CMEPThIO, SIBJISIONIECS HEOOpaTUMBIMU CETOIHS, TEO-
peTUYecKu oOpaTUMBI B OyIYILEM.

KpuocoxpaHeHue KMBbIX OPraHU3MOB SIBJISIETCSI IPOBEPEHHOI TEXHO-
JIOTUEeH IJIUTEIbHOIO XpaHEeHUSI.

Hanpumep, yepBeii-HeMaTon CTAaHIAPTHO OXJIAXKIAIOT 10 TeMIlepa-
TYphI XUJIKOTO a30Ta JJis IIePEeBO3KU, U OKOJIO ITOJOBUHBI YepBEi
COXPAaHSIOT KU3HECIIOCOOHOCTD ITOC/IC PAa3MOPaXKMBAHUS.

Tuxoxogku IIEPEHOCAT OXJIA2KACHUE OO0 TEMIIEpATYpP KUAKOI'O Ic-
JIA.

DOMOPUOHBI AECITKOB ThICAY JIIOACH OBLIM 3aMOPOXKEHBI XUIKUM
a30TOM JUISI XpaHeHMUs Tiepe IpolieAypaMu SKCTPaKOPIIOpaabHOIO
OILUIONOTBOPEHUS, M 3TH JIIOAU POAUINCH 310POBBIMU.

WM3BecTHHI cilyyau, KOTOAa JIIOAY, YMEpPIIHNe B YCIOBUSIX CUJIBHOTO
oXJIaXXIeHMsI, HallpuMep YTOHYBIIIME B XOJOAHOM Boae, ObLIA BO3-
BpallleHbI K XXU3HU MOcJIe 0ojiee YeM Jaca KIMHUICCKOM CMEPTH.

DT d)aKTI)I CBUACTCIILCTBYIOT O TOM, YTO, BOBMOXKHO, OXJIAXIACHUEC AB-
JIACTCA KITIOYOM K OCTaAaHOBKE IIponecca yMUpaHud, a 3aTEM U K o6pa—
IIEHUIO €TI0 BCIIATD.

CHUXeHMEe TeMIlepaTyphbl Ha KaXIble 1eCsSITh I'PaaycoB MPUBOIUT K 3a-
MEMJIEHUIO XMMMYECKMX peaKlMii B XXMBOM opraHusMe B 2—3 pa3sa,
B TOM UMCJIE 3aMEJISIIOTCS BCE MIPOLIECCHl pacnaja.

CHwxeHue TemnepaTypbl Tena 40 TeMnepaTypbl XUAKOro a3o-
Ta B —196 °C 3amennseT BCce peakuuu B OpraHn3Me npuMepHo
B 10 MnnnuoHoe pas.

BeH BecT — npeangeHt
WHcTuTyTa Kpronmkn (CLLA).

Butpudmkauma —
ObICTPOE OXNaxaeHue

C UCMOSb30BAHMEM
BbICOKMX KOHLEHTpaLuit
KPMONPOTEKTOPOB, NpH
KOTOPOM BOAA NepexoauT

B CTekrnonogobHoe TBepaoe
COCTOSIHWE, He 0bpa3ys
KpucTannos nbaa.
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Dxenmc Xarpam
Bendopa

(1893-1967) —
amepuKaHckuin npocdheccop
MCMXONOriu, NepBbIi
KpuonaLueHT, ero Teno
3amopoxeHo B CLUA

12 aHBaps 1967 roga.
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NCTOPUA PASBUTUA WAEN KPUOCOXPAHEHIA
BUOJIOTNYECKKX OBBEKTOB

2000 net
Hasaj

OpeBHuii rpek AcmHen onucan naryLwek u pblbo, BMep3aoLwmnx Ha 3uMy
B Nnefl, a BECHOW OXUBaIOLLNX

XVII Bek

Monnanackuii HatypanucT AHToHKM BaH JleBeHryk onvcan npuocTtaHoBKY
XKM3HEeOEesATeNbHOCTA Y MENKNX XMBOTHbIX, MO3BOSSIOLLYI0 UM NEPEHOCUTL
AnVTenbHOE BbICyLUIMBAHME U 3aMOpaxnBaHue

XVII Bek

AHrnuncknin pmsnk Pobept Boinb nponsBen nepBble 3KCNEPUMEHTHI
C 3aMopaxuBaHneM pbib U BbicKa3an NpeanonoXeHne 0 BO3MOXHOCTHU
YCMELUHOro 3aMOpaXXUBaHUA — pPasMOpaKMBaHUS MIIEKONUTaOLLMX

Btopas
nonoBuHa
XVIIl Beka

Wotnanackui xupypr, bkoH XaHTep BbIABMHYM MMNOTE3Y O TOM, YTO MOX-
HO NPOANUTL XN3Hb YeroBeka Ha NMboM CPOK MyTEM ero LUKIIMYECKOro
3aMOpaxmnBaHUsa U OTTanBaHUSA

1873 ron

AHrno-Hemevkuni comsnonor Bunbam MNpenep npeanoxumn TeEPMUH «aHa-
6103», YTO B NepeBoAe 03Ha4YaeT «BO3BPAT K XKU3HU»

1901 rog

Pycckun 6uodusnk M. N. baxmetbeB nybnukyeT paboty «[JoxuTb 8o
XXI Bekay», B KOTOPOM npeaaraet Ucnonb3oBatb aHabunos ans npoane-
HUS YenOoBEYECKOM XM3HN 1 «nyTewwecTens B byayuwieer. C nomoLbo
pa3paboTaHHbIX U U3rOTOBIMEHHbLIX UM CaMUM TOHYaNLWMX NpnbopoB OH
n3y4yan 3amopaxunBaHWe HaceKoMblX, a Takxe BnepBble NpoaeMOHCTpU-
poBan BO3MOXHOCTb 06paTMMOro 3aMopaXxnBaHUs MIeKONUTaoLLnX
(neTyuyunx mbien)

Havano
XX Beka

Lsenckuin 6otaHuk BeHrt Jinadopcc u pycckui ructonor A. A. Makcu-
MOB OTKPbIITM CNOCOBGHOCTL MMULEpUHa 3aluLLaTh TKaHW NPY 3aMopaXxu-
BaHUu

40-e ropa
XX Beka

KpronpoTtekTopHoe aencTBue rmuuepuHa 6bino NnpakTM4ecku ogHoBpe-
MEHHO BHOBb OTKPbITO dpaHLUy3cknum buonorom XXaHom PoctaHom, aHr-
nunckumm 6mnonoramm Kpuctodepom Mongxem n Ogpun Cmut. MosgHee
ObINM OTKPbITBI KPMONPOTEKTOPHbIE cBoncTBa AMCO (aumeTtuncynbgok-
cupa (CH,),SO) n paga apyrvix BelecTs, NpMMeHeHVe BUTpUdrKaLmm
Ansi GbICTPOro 3amMopaxuBaHus

50-x roapbl
XX Beka

OTkpbITNS B 06ract MoneKkynsapHon 6nonorum NnposACHNNN KapTuHy Kne-
TOYHOW 1 MOMEKYNAPHON Npupoabl XM3HWU. BeickasaHo knoveBoe npea-
nonoxeHue, YTO NOBPEXAEHUS KNETOK, CBA3AHHbIE C 3aMOPaXUBaHMEM,
TEeopeTn4eckn He MoryT BblTb HACTOMNbLKO BENWKK, YTOObLI Hayka ByayLiero
He MOorfia nx BOCCTaHOBUTb

1956 rog

®dpaHuy3ckuii yyeHbln Jlyn Pa 3actaBun 6UTbCst NponuMTaHHoe rmuLepu-
HOM cepgLe KypuHoro ambpuroHa 4yepes HeCKonbKo MecsLeB ero npebbi-
BaHWS B XXMOKOM a3oTe

1964 ron,

BbixoguT nepeoe nagaHue kHurn Pobepta OTTuHrepa «llepcnekTusbl
B6eccmepTnsy, NONOXUBLLEN Ha4yano COBPEMEHHON KPUOHUKE

1967 ron

B amepukaHckom ropoge MmeHgenn cneumanuctamu KanmdgopHunckoro
KPUOHNYECKOro 06LecTBa KPMOHMPOBAH NEPBLIN YENOBEK — YMEPLUUIA OT
paka nerkoro npodeccop ncuxonornn hxenmc beadopa. KypHan Life
ony6bnunkosan nogpobHoe MHTEPBbLIO C y4aCTHUKAMUN KPUOHUPOBAHUS

1969 rog

B CLUA ocHoBaHO AMepMKaHCKOEe KpMoHMYeckoe o6LecTBo
(American Cryonic Society, ACS)




Oxonuanue maba.

1960-e roasbl

B AnoHnn 6bino ycTaHOBNEHO, YTO MO3T KOLUKM, Nepdy3MpoBaHHbIA pac-
TBOPOM Ha OCHOBE IMuLEPUHA N Pa3MOPOXEHHBIN Nocne 7 NeT XpaHeHus
npu —20°C, nposBNSAeT XapakTePHYIO 3NEKTPUYECKYI0 aKTUBHOCTb nocne
pasMOpO3KM B TEYEHNE HECKONBbKUX YacoB

1971 ropg,

Anatonb [lonvHoB 1 B. A HeroBckuin paspabaTbiBaloT NPOEKT Mo co3aa-
Huto EBponeiickon kproHuyeckon kopnopaumu. MNpoekT He Bbin peanu-
30BaH

1972 ropg,

B CLUA ocHoBaHa kpuoHuyeckas komnaHusa «Anbkop» (Alcor Life
Extension Foundation)

1976 ropg,

B CLUA ocHoBaHa kpnoHuyeckas opraHusaums «MIHCTUTYT KPUOHUKN»
(Cryonics Institute)

1983 rog,

AnaH TpayHcoH u Jlnunaa Mop, paboTasLlume B OTAENeHUnN akylepcTaa
1 rHekonorun Yumeepcuteta MoHaw B ABcTpanuu, coobwmnm o6
yCMeLHOM nepeHoce BOCbMUKNETOYHOIro aMbpuoHa, XpaHuBLLErocs
YyeTblpe Mecsua B XnaKom a3oTe. bepemeHHocTb 6bina npepeaHa Ha
24-n Hepene u3-3a pasBuUBLLENCS MHGDEKUUN

1984 rog

Iperopun ®an npegnoxunn ncnonb3oBaTb A KPMOCOXpaHeHns bruonoru-
YecKMx 0ObEKTOB BUTPUUKaLMNIO

1992 rog

WccnepoBatenu komnanum BioTime 3amopo3unu 6abymHa go —2 °C.
B Takom cocTosHMM OH Haxoamncsa 55 MuHyT, nocne 4yero 6bin ycnewHo
pa3MopoXeH

1995 rog

KOpwii MnyyrMH npouaeen rny6oKy 3aMOpPO3Ky CPE30B rofIOBHOMO Mo3ra
Kpomnuka, nocrne pa3mMopo3Kn MO3r COXpaHum BUO3NeKTPUYECKyo akTUB-
HOCTb

1996 rog,

KomaHpga y4yeHbix n3 YHusepcuteta Npetopumn (FOAP) noa pykoBoaCcTBOM
Mwuwens Buccepa BepHyna pabotocnocobHOCTbL cepALa KpbiChbl, 3aMOpo-
»KeHHoro go —196 °C

2002 rog

Iper XopH 13 6puTtaHckon knuHmkn CesATon Mapum obHapogosan cnydan
poxaeHus pebeHka, 3a4aToro ¢ MOMOLLLIO ClepMbl, 3aMOPOXEHHOM Ha
pekopAHbI cpok — 21 roa. He 6bino HangeHo HUKaKnxX CBUOETENbCTB,
4YTO AnuTenbHas 3amoposka nospeanna [HK B oTLOBCKMX KneTkax

2003 rog,

B Poccun nposegeHa nepsas npoueaypa KpMoHMpoBaHUA moara 79-net-
Hen yuntenbHuubl Jlngum MiBaHoBHbI ®eaopeHko

2004 rog

AmepukaHckue kpnobuonoru Mperopn ®aii n bBparieH BoBk npogemoH-
cTpupoBanu obpatumyo BUTpUAUKaLMIO TAKOro KPynHoro obbekTa, Kak
noyka Kpomnwuka

2006 ropg,

B Poccuun cosgaHa nepsas kKpyoHuyeckas oupma — «Kpuopyc»

2008 rog,

CneuunanucTbl U3 napannbckoit OpraHu3aumm cenbcKoxXo3sNCTBEHHbIX
nccnenoBaHWin nocne rny6boKoi 3aMOpO3KU CMOTTN YCMEeLWHO pa3Mopo-
3UTb U TPAHCNNAHTUPOBATb NEYEHb CBUHBbMW OPYrOMY XUBOTHOMY
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KPUOCOXPAHEHWE

OIHUM U3 3TAIIOB HA MyTU K KPUOHUKE SIBJISIETCSI pa3BUTHE TEXHOJIO-
TUii TIPUOCTAHOBIIEHHOM XMW3HENESTEIbHOCTH. DTU TEXHOJIOTUU pa3-
BUBAIOTCS HE3aBUCUMO OT KPMOHUKHU, B MEPBYIO O4Yepelb B BOCHHOM
JieJie UIST TPAaHCITOPTUPOBKY PaHEHBIX C MOJIsI 001, a TAKXKEe B MEIUIIMHE
KaTacTpod M B KocMOHaBTUKe. OHM HYXHBI IJIST IPOAJICHUS BpEMEHU
KJIMHUYECKOM CMEPTH, B TeUeHME KOTOPOro BO3MOXKXHO O0OpaTHOE BOC-
CTaHOBJICHUE XKU3HEAESITeIbHOCTH YeIOBeKa.

HpI/IOCTaHOBJ'[eHHaH KU3HECACATCIbHOCTL ONMUMpPAacTCAd Ha CJACAYIOIINEC
TEXHOJIOTUM!

*  OBICTPOE OXJaXIEeHHE OpTaHM3Ma, HAIlpUMeEp, C IIOMOIIBIO OXJIaxK-
IE€HUSI TOKA KPOBY;

® HCITOJb30BaHUEC BCIICCTB, 3aMCIJIAIOIIMX MeTa6OJ'II/I3M, HanpuMmep,
CEPOBOOOPOL o0iamaeT CoCOOHOCTHIO B IeCITKU pa3 CHM2KaTb 00-
MCH BCIICCTB, B CUJIY UETO YCJIOBEK BIIagac€T B COCTOAHUE BPOIC JIC-
TapruycCKoro CHa,

*  HCIOJbh30BaHME BEIIECTB, Pa3XIKAIOIINX KpoBb. OIHA U3 OCHOB-
HBIX IPUYUH CMEPTHU MO3Tra IT0Cje KIMHUISCKON CMEePTH — TPOM-
OBI, a HE CMEPTh HEHPOHOB, KaK OIIMOOYHO CUMTACTCSI — HEKO-
TOpble HEMPOHBI COXPAHSIOT XKM3HECIIOCOOHOCTh IO CYTOK IIpHU
KOMHATHOM TeMIleparype;

* HcIoJb30BaHUEe 3O@EKTUBHBLIX HOCHUTENEH KHCIOopoda, Bpole
nepdropana;

*  poOOTU3MPOBAHHBIE CUCTEMbI UCKYCCTBEHHOIO AbIXaHUS M BHELI-
HEeTro Maccaxa cepila, a TakxKe IMoJaaep:KaHrue KpoBoooOpalleHUs 3a
CUeT crudaHus U pa3rudaHus HOT.

TexHonoruun ITpI/IOCTaHOB)TeHHOﬁ KMN3HEACATCIBbHOCTH, AAaIOIIME BO3-
MOXHOCTb IIPOAJIUTL CPOK O6paTI/IMOﬁ KIIMHUYECKOU CMEPTHU OO 4 ya-
COB, Kpal?me BaXXHbI OJid CBOCBPEMCHHOI'O Hadyajla KPpMOHUYCCKUX ITPO-
oenyp.

Kpowme Toro, cyiiecTByIOT KOMIIAaHWU, KOTOPbIE IPEAOCTABISIOT YCAYTU
«standby», TO €CTh COCTOSIHUSI MTHOBEHHOI TOTOBHOCTM Hayarhb IPO-
LIeTypbl KPUOCOXPAHEHMS cpa3y Mocjie CMEPTH TallueHTa.

Bcero B Mupe B HacTOSIIUI MOMEHT NEUCTBYIOT TPpU KPUODUPMBI CO
cBouMu xpaHunumamu: Alcor u Unctutyt kppoHuku B CIIA u «Kpuo-
pyc» B Poccun. B CIIIA 3amopoxeHo 200 yenosek, B Poccuu — 15.

Kpowme Toro, B MUpe cyliecTBYeT HECKOJIBKO IECITKOB «0aHKOB MO3ra»,
I1e XpaHsITcs 0Opa3libl MO3ra JIIoIeil 119 HayYHbIX UCCIIeNOBaHU, He-
KoTopshie ele ¢ XIX Beka. M xoTs Takue XpaHUJIMIIA He TIpeJHa3Have-
HBI 111 BO3BpaIlleHUS K KU3HU YyMEPIIUX, B OyayIIeM MpU 3HAYUTETb-
HOM pPa3BUTUU TEXHOJIOTMM BO3MOXHO CUMTBIBAHUE COXpaHUBIIEMCS
vHPOPMALIMKM U3 BTUX MO3TOB, HAIIPpUMeEpP ITyTeM CKaAaHUPOBAHUS U 3a-
IrPY3KU B KOMIIBIOTEP.



CTOMMOCTh KpUOCOXPAaHEHUSI 3aBUCHUT OT TOTO, OyIeT JIM COXPaHEHO
BCE TEJIO WJIM TOJBKO TOJ0Ba, XU OT TOTO, HACKOJILKO CJIOXHOI OymeT
nmpouenaypa oxiaaxmaeHus. LIeHBI B aMeprUKaHCKUX KOMIIAHHUSX COCTaB-
ot oT 30 000 mo 150 000 monnapos, B Poccum — ot 10 000 mo 30 000
JIOJIJIapOB.

11 CHUXKeHUST CTOMMOCTH KPUOCOXpPaHEHUsI HEOOXOAMMO BBITIOJIHE-
HUE pslia YCIIOBUA:

1) momrynsipu3anus KpUOHUKH;

2) IIPUHSTHE 3aKOHA O KPUOHUKE;

3) pacmmpeHne 00beMOB HEOOXOMMMBIX HAYYHBIX MCCICIOBAHMIA;
4) aBTOMaTU3UPOBaHHE IPOLEAYPHI KpPUOCOXPaHEHHUS.

KPMOCOXPAHEHWE MO3rA

Kak roBoput Maiik JapBuH, oguH u3 nuoHepoB KpuoHuku B CIIA,
CcaMbIM TJIaBHBIM B YEJIOBEKE SIBISIETCS HAKOILJICHHBIM MM XKU3HEHHBIM
OITBIT, M 3TOT OITBIT 3aKOAUPOBAH B HEPOHHBIX CBS35X TOJJOBHOTO MO3-
ra. [maBHOe 10Ka3aTeIbCTBO 3TOr0 — TpsiMasl CBSI3b MEXIY TTOBPEXKIe-
HUSIMUA MO3Ta MPU UHCYJIBTaX U YyTPATOM TeX WU UHBIX CIIOCOOHOCTEI.
IIpu oOGBIYHOM CMEPTU ITOT OIBLIT HeoOpaTuMo pa3pyiiaercsa. OQHaKo
KPMOCOXpaHEHUE TOTEHIMANBHO BelIeT K COXpaHeHUI0 MHGpOpMalNH,
HAKOIUICHHOI MO3TOM 3a BpeMsl XXU3HH.

KpuocoxpaHeHue roJa0BHOIO MO3ra BHUIMTCS Hauboyiee pealbHbIM
U C IOpUAMYECKON TOYKM 3peHMsI. Mo3r MOXHO 3aBellaTh KaK OopraH
st uccaenoBaHus. CaMo ke TeIo IPU 3TOM MOXKET OBITh 3aXOPOHE-
HO B COOTBETCTBUU C IIPUHATHIMU OOpsiTaMy IIOMUHOBEHUS YCOIIIINX,
U 3TO MO3BOJIUT U30eXaTh NIPO0IeM ¢ XpaHEHUEM HEeIIOTPEOEHHBIX TEJl.
Kpome Toro, Mo3r MoXXKHO OBICTpee OXJIaIMTh, TAK KaK BCSI HOBasl Kopa
HaXOIMUTCS Ha €ro MOBEPXHOCTU B CJIO€ TOJIIUHONA B HECKOJIBKO MUJI-
JIMMETPOB, a OBICTPOE OXJAaXIEHHE C MCIIOJIb30BAHMEM BBICOKMX KOH-
LICHTpALil KPpUOIPOTEKTOPOB MOXET ITO3BOJUTh N30€XaTh 00pa3oBa-
HUSI KPUCTAJIOB JIbAA.

ViydlieHHBIM METOJIOM KPUOCOXPaHEHMSI TOJIOBHOTO MO3ra SIBJISIETCS
BUTpUPUKALIMS, TO eCTh OYKBaJIbHO «OCTEKJIEHeHEe». Butpudnkanms
OCHOBaHA HA MAaHUNYJSILIUU COCTAaBOM KPUOIIPOTEKTOPOB C TEM, UTO-
OBl n36exaTh 0Opa3zoBaHUsI KPUCTAIJIOB JibJa U NPUBECTU K 3aMOPO3-
Ke BOAbl B aMOP(HOM COCTOSIHUU U TIOJHOCTbIO COXPAHUTh CTPYKTYPY
CBsI3€el Mo3ra.

IIpemnararorcss U Apyrue CHOCOOBI JOJITOBPEMEHHOIO XpaHEHUST MO3-
ra yejgoBeka. Mo3r JleHnHa OblI pa3pe3aH Ha COTHM IMJIAaCTUH, KOTO-
pble OBLJIM HaKJIEEHBI HA CTEKJISTHHYIO OCHOBY M XpaHWJINCh B MTHCTU-
tyTe Mo3ra B CCCP sl nocienyroliero usydeHvs. Mo3r DiiHIITeliHa
OBLI M3BAT TTATOJIOrOAHATOMOM M cOXpaHeH B (popMayiiHe. XOTS TaK1e
CITOCOOBI BEAYT K THOEIH KJIETOK, OHU MOTYT COXpaHsTh MH(OpMaLIHIO,
OCTAaBIIIYIOCSI B MO3Te, €CJIU COXPAHSIIOTCS CTPYKTYpa HEPBHBIX BOJIOKOH
Y TOJIIIMHA CUHATICOB (CIEeIMAIM3UPOBAHHBIX 30H KOHTAKTa MEXIY OT-
pOCTKAaMU HEPBHBIX KJIETOK M APYTMMH BO3OYIUMBIMU U HEBO30OYIM-
MBIMHU KJIeTKaMM, OOecIleuMBaIoIIMMU Iiepenady MHGOPMAIMOHHOTO
CuUrHana).

Mawk OJapBuH

(pom. 1955) —

OOMH W3 KPYMHEALLWNX
cneywanucTos B obnactu
KPMOHWKM, BbIBLUNI NPe3naeHT
kprokomnaHum Alcor, oguH

W3 yupeanTeneil koMnaHum
«MegmupHa XXI Bekay.

Bnagumup Unbuy
JleHuH (YnbsHos)
(1870-1924) — co3patenb
napTu1 6onbLLEBUKOB,

OLVH 13 OpraHM3aTopoB 1
pykoBoauTenei OKTabpbCKoiA
pesontoyum 1917 ropa,
ocHoBatenb CoBeTckoro
rocyfapcraa.

Anbb6epT QNHWTENH
(1879-1955) — oguH 13
OCHOBaTereN COBPEMEHHON
TEOPETUYECKON PU3NKH,
naypeat HobeneBcko
npemuv no uaunke 1921 roga,
pa3paboTan obLLyto Teoputo
OTHOCUTENBHOCTH, 33NN
OCHOBY KBaHTOBOW TEOPUM.
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BOCCTAHOBIIEHVE XW3HEAEATENBHOCTHU

KPUONALMEHTOB

Huxe B TaGJII/ILlC nIpeacraBjl€Hbl OCHOBHBIC OKMAA€MBbBIC TCXHOJIOIMMN BO3Bpa-
MEHMA K 2KM3HU KPUOMAlIlMECHTOB.

TexHonorusa

Moapo6HoCcTU

VMcnonb3oBaHne HaHOPOOOTOB

ONs CNpaBneHusl NOBPEXAEHUN
TKaHW Mo3ra KpucTtannamu nbaa,
BO3HUKLUMMMW MPU 3aMOpaxnBaHuu,
N TEXHONOMNSA UCKYCCTBEHHBIX Ten,
K KOTOPbIM MOXHO MOAKIMIOYUTb
OXXWBMNEHHbIN MO3r

OTa TexHonorns He CTaBuT BOMbLUMX BOMPOCOB

00 MAEHTUYHOCTM NNYHOCTU, MOCKOMbKY Norny4yaet
TOT XXe caMbli MO3I C TEMU Ke CaMbIMU XMUBbIMU
KneTkamu, TONbKo ¢ HeGOMbLWNMUN UCMpaBNEHNAMM
NOBPEXAEHUN B BUAE BOCCTAHOBMEHHbIX HEPBHbIX
cBs3en

MocnorHoe ckaHMpoBaHUe 3a-
MOPOXXEHHOro MO3ra C Lenbio

co3JaHusi ero TOYHOWM Moaenu
B KOMMbtOTEPE

OTa meToguka MoXeT ObITb boree «TexHonoruny-
Ha», HO BO3HMKAIOT BOMNPOCHI 06 MAEHTUYHOCTMU

CkaHupoBaHMe 3aMOPOXEHHOIO
MO3ra C MOMOLLbI METOA0B KOM-
NbIOTEPHON TOMOrpagumm

Paspeluatowias cnocobHocTe TOMorpadummn yasau-
BaeTCs Kaxble HECKOMbKO NET, 1 koraa-Hnbyap
OHa CMOXET JOCTUTHYTb TOYHOCTU, HEOGX0ANMONM
ONS CYNTBIBAHNUS CTPOEHUSI HEPBHbBIX COEAMHEHUIA.
MockonbKy 3aMOPOXEHHbI MO3I HEMOABUXKEH,
CeaHC CUMTbIBAHUS MOXET NpoAoKaTbCs MHOIO
4yacoB, YTO NO3BOMNUT AOCTMYb ropasno GonbLuei
TOYHOCTU, YEM NMPU CYMUTBLIBAHUM COCTOSIHUS XKMBbIX
00beKkToB

Mpsmas pa3aMopo3ska Mo3ra 1 noa-
KMoYeHne ero K HOBOMy Terny

TpebyeTca o4eHb TOYHAsA TEXHOMNOMMSA OXMaXAeHUs
1 nepdysnm, a 3aTemM pasorpesa mosra n Bo3Bpa-
LLIeHUS B HEro 06bIYHOW KPOBUW. VIMEHHO 3TOT NyTh
cunTancs OCHOBHbIM A0 OTKPbITUSI NOTeHuuana
HaHOTEXHONOrMNn

BoccraHoBneHve ymepLumx nogen
¢ nomoLubto 6yayuwero ceepxi
Ha OCHOBe OcCTaBLUencsa nHopma-
LMK O HUX

B kayecTBe UCTOYHMKa aToN nHdopmauum byaet
BbICTYNaTb Kak 3aMOPOXEHHOe Teno, Tak u apyrne
cnepnbl AesTENbHOCTUN YenoBeka — ¢poTorpacduu,
BWAEO, TEKCThbI, BOCMOMUHAHMWSA OPYrUX N0JeNn.
CeepxMN MOXeT HanTn HoBblEe CNOCOObLI N3BneYe-
HWUS MHpopMaLuun

Ecan ycniexu B HaHOTexHONOorusax U1 MM OyayT nmpoucxoquTh JOCTATOUYHO ObI-
CTPO, TO TIepBbIe BO3BPAIlCHUS K XU3HU KPUOTIAIIMEHTOB MOT'YT IPOU30MTH B
cepenuHe XXI Beka, TO eCTh IMPU XU3HU UX POACTBEHHUKOB U Apy3€id, 1 OHU
CMOTYT BEpPHYTBHCS B CBOM JIOMa K IPUBBIYHOM XKMU3HU.



3arpys3ka
JINYHOCTU

IIpyHUMNIMANBHBIM pellleHueM MpobeMbl OecCMepTHsl cTajla Obl BO3-
MOXXHOCTb apXUBallUU U JajbHENIIero BOCCTAaHOBJIEHUsI UH(MOpMaLIUU
W3 YeJoBeYecKoro Mo3ra. B aTom ciiyyae 6eccMepTre 4yenoBeKa 3aBU-
ceJio OBl TOBKO OT 6ecCMEPTUS TTONIEPXKUBAIOIIE €T0 IUBUJIN3ALINU.

CyuecTByeT HECKOJIBKO MyTeil coxpaHeHns uHdopManumn 1Jis 10-
CTUXKEHUSI KOMIIBIOTEPHOTO OeccMepPTHsl.

1. CkanupoBaHMe MO3ra yMepIIero yejioBeka IyTeM pa3pe3aHus Ha
TOHKUE TUIACTUHBI B 3aMOPOXEHHOM COCTOSIHUM, a 3aTeM MOJICIMPOBa-
HUE 3TOTO MO3Tra B KOMITbIOTEPE.

2. PazButne cuibHOTO MM, KOTOpPHINT MOXET TIpUAYMaTh TPUHIIUIIN -
aJTbHO HOBBIE CITOCOOBI MPOIJIEHUS XXNU3HU 1 JaXXKe BOCKpPEIIeHUS JaBHO
yMepmmx moaeit. HarmpumMep, ¢ ToMompio oOpaTHOW pPEeKOHCTPYKIINU
MX JUYHOCTU MO OCTABILIMMCS OT HUX ciaeaaM u oopasuam JHK.

3. Ucnonb3oBaHUe HAHOPOOOTOB UJIM KaKOM-TO CBEPXTOYHOI TOMOTrpa-
uu 1151 co3maHus KapThl XKUBOTO MO3Ta U MepeHoca ¢ B KOMIIbIOTED.

IlepeHoc co3zHanusT 3PPEKTUBHO MOXET MPON3BOAUTHLCSI Ha HEWPOH-
HBIA KOMIBIOTEp, CONEpKAIIUil TeHeTUYeCKU MOAU(MUIIUPOBAHHBIC
HEMPOHBI, BeIpallleHHBIE Ha KpEMHHEBOM CyOCTpaTe, WU, ObITh MOXKET,
Ha KBAaHTOBBII KOMITBIOTED.

MEPEHOC CO3HAHWA C MOMOLLLIO HAHOTEXHONOM N

Kuboprusamust Mo3ra ¢ IIOMOIIIBI0O HAHOPOOOTOB OTKPOET HOBBIH ITYTh
K pelIeHnIo MPpOoOJIeMEI TIepeHoca co3HaHus. HaHOpOoOOThI MOTYT IT10-
CTEIICHHO OXBAaThIBaTh paboTalonire HEMPOHBI U HAYMHATH AyOIUpo-
BaTh UX (PYHKIINHU, a 3aT€M 10 OMHOMY MX 3aMeHsITh. Takum obGpa3om,
He OyIeT pe3Koil rpaHUIIbl MEeXIY OMOJIOTMISCKAM W KOMITbIOTE pPHEIM
HOCUTEISIMMU.

B otnnuue ot HelipoHOB, paboTa ceTU HAHOPOOOTOB OYIET MOJHOCTHIO
dopmanu3upoBaHa U MOXET OBITh 3alcaHa B BUE OOJBIIOTIO, HO KO-
HeYHOro oobemMa MHGOpMAlLIMM U 3aTeM 3alyllleHa Ha JIo00M JocTa-
TOYHO MOIITHOM KoMmIibloTepe. [Iporecchl B KuGOpru3supoBaHHOM MO3-
Iy MOTYT HEIIPEPBIBHO TPAHCIUPOBATHCS HA yAAJIEHHBIII HOCUTEb.

MPOBJIEMA TOXOECTBA KOMUA A OPUTNHANA

3agaua BOCKPCIICHHWA YMEPIINUX C ITOMOIIBIO KOMITBIOTEPOB CTABUT ITPO-
6J'ICMy TOXACCTBA KOITMN 11 OpUTMHAaJIa, BbIpa>karollyIoCAd B IBYX OCHOBHbIX
BOIIpOCax:
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1) moxet nu obnamate MU cozHanueM BooOIIe;

2) TOXIECTBEH JIU YeJIOBEK CBOECH KOMUU, JaXKe €CIU 3Ta KOIus oba-
JlaeT CO3HaAaHUEM?

BTtopoii Boripoc MOXHO ItepedopMyIMpoOBaTh TaK: SIBJISICTCS JIU CO3/a-
HHE KOIIMH YeJIOBeKa B KOMIIBIOTEPE CIIOCO00OM ITOCTUKEHUS OeccMep-
tusg? Ilpu 3TOM Ipu paspylialolneM CKaHMPOBAaHUU MO3ra MCUYE3HET
BO3MOXHOCTb CPaBHUTH pabOTy KONMU M OPUTWHAJIA, YTO 3aTPYOHUT
peIIeHUE 3TUX IIPOOIIEeM.

ONBIT MOKa3bIBAET, YTO B JIFOOBIX TMCKYCCUSIX IO 3TOMY MOBOIY JIIOAU
pa3neNsiioTCs Ha ABE TPYIIBI: OMHU MOJIaraloT, YTO HaJudKue KOMUU CO-
BEPIIEHHO JOCTATOYHO IS 0OecCIiedeHUsT X OecCMepTus, IPYrue CUm-
TaloT, YTO CyIb0a KOITMU HE UMEeT HUKAKOTO 3HAYEHUS IJIsl OpUTHHAIA.

B Oymymiem HaBepHsKa HAWAYyTCS JIIOOM, TOTOBble Ha CKaHUPOBaHUE
M CIIOKOHO OTHOCSIINECST K CO3TaHMNIO KOITUIA.

ITosicHUM 5TO HECKOJbKWUMU MBICIEHHBIMU 3KCIEPUMEHTAMMU.
IIpencrtaBum, 4TO TOKa S CMKY B KOMHATe, C MEHSI HE3aMETHO Clie-
JIaJIyd KOTIMIO W TIOIBEPIJIU €€ ITbITKaM B coceqHeM 3naHnuu. O4eBUI-
HO, YTO 51 00 3TOM HUYErO HE 3HAIO0 U HUYETO He YyBCTBY10. M mo-
3TOMY aOCYpIHO TOBOPUTH, UTO 3Ta MOSI KOTIUS ObI1a ObI CPENCTBOM
obecrieunuTh Moe OeccMepTre, eciau Obl I B MOMEHT KOITMPOBaHUS
BHE3aITHO yMep. Benpb TOIBKO YTO MBI I0OKa3aau, YTO MepeKMBaHUS
KOIIMM — 3TO HE MOM MEPEXMBAHUS, KaK U MEPEXMUBAHUSI COBCEM
MTOCTOPOHHUX MHE JIIOJIEMA.

B To Xe BpeMs1s MOXHO cKa3aTb, YTO B OOBIYHOM KM3HU B KaXKIbII
CJIEOYIOIINI MOMEHT CO30aeTCsl KOMUS MEHSI U3 MPOIILJIOro MOMEH -
Ta. 1 mosTOMy HET pa3HUIBl MEXIY OPUTMHAJIAMU U KOITHSIMU.
Ecnu Tonpko He MPEnIoyioKUTh HEKOro mMeTau3mdecKoro cyo-
cTpara, KOTOPHIM OTJIMYAeT OPUTMHAIOB OT KOMUIA, HO TOrma 3T
KONMHU HEIIOJHHI.

CyliecTBeHHas pa3HuULA 31eCh B TOM, UTO T€ MOU KOIIMU, KOTOPbIX
4 HEe YyBCTBYIO, U3 TIEPBOTr0 MBICJIEHHOTO DKCIIEPUMEHTA YK€ Ha-
XOOATCId B MPOILJIOM, & €ECTECTBEHHO BO3HUKAIOIIUE OPUTUHAJIBI-
KOIIMM HaXOAsSTCs B OyoylleM, U 3HAUUT, I MOTY Ha HUX BIIMSTh.
Hai orBeT Takoii: eciiM KONUs HAXOAUTCS B MPOIIJIOM — 3TO HE
MBI, €CJIV KOTIMSI HAXOAUTCS B OyIyIIEM — 3TO MBI CAMMU.

OTpuuath TOXOECTBO KOMUIN 3HAYUT YTBEPXKAATL, YTO YEroBeK
He CBOAWM TOMbKO K MHAopMauuu U, cnegoBaTefnibHO, npu-
3HaBaTb CyLleCTBOBaHWEe AyLu B TOM UM mHon dopme. Ho
ecnu gylia cylwecTByeT, TO co3fgaHue KOnum ans JOCTUXEeHUs
OeccmepTursi HE HYXHO.

B OyaylieM 3aKoHOAATENbHO MOXET OBbITh YCTAaHOBJIEHO MaKCUMaJlb-
HO€ YMCJIO OJHOBPEMEHHO paboTaroluX KONUil faHHOTo YyejioBeka. 1o
CBOEH BOJIE YEJIOBEK CMOXET CaM CO3[aTh OIPENeJIeHHOE YHMCIO CBOUX
KONMI WX IPEBPATUTHCS B METAIMYHOCTh, KOTOpasi OyAET COCTOSITh U3
HECKOJbKUX KOITNi1, KaxX1asl U3 KOTOPHIX TOXE OyIeT SIBIASIThCS JINYHOC-
ThBIO.



O}KI/I)IaeMaH IIPpOAOJIZKUTCIBbHOCTDb XKM3HMU YCJIOBCKaA (I/I.T[I/I IIpaBUJIbHEC
YK€ TOBOPUTDb pa3yMHOTIO CYH_IGCTBa) C BOBMOXKHOCTBIO CaMOapxXxmuBalluu1
MOXET OBbITh paBHa COTHAM TbICAY JICT 1 3aBUCETH OT rn1o0aabHbIX KOM-
IIBIOTCPHDbIX C60€B, OT ero COOCTBEHHOTIO XeJlaHUS YMEPETb U OT pU-
CKOB IJ100aJIbHBIX KaTaCTpO(l) KOCMUYECKOro Macluraoa.

Ente onuH 13 BO3MOXHBIX BapHMAHTOB COXpaHEHWS JIMYHOCTH — 3TO
3arpy3kKa Co3HaHUS B APYyroi OMOJOTMYECKUIA MO3T. DTO MOXHO OyIeT
caeiraTh KakK ¢ IIOMOIIBIO BBICOKMX TEXHOJIOTUM (BhIpalllMBaHue Helpo-
HOB TIOJ, VIIpaBJIEcHUEM HaHOPOOOTOB, ITe4aTb OMOJOTUUECKUX CTPYK-
TYp), TaK ¥ C IOMOIIIbIO BEICOKOYPOBHEBBIX KOTHUTUBHEIX TEXHOJIOTHIA.

YenoBeyecKuit MO3r OT IIpUPOAbI croco0eH co3naBaTh MOJEIN APpYyTrux
JIIOIEM, HaO0Has 3a UX INOBCACHUEM, a KPOME TOro, MU3BECTCH CHH-
JIPOM MHOXECTBEHHOM JIMNYHOCTHU, KOTJIa B OMHOM MO3Ir€ HaXOIUTCS HE-
CKOJIBKO ITOYTU HE3aBUCUMBIX CO3HAHUM. COOTBCTCTBGHHO, BO3HHMKaA-
€T Nacd C IIOMOIIbIO CIICHMAJIBbHO IIOATOTOBJICHHBLIX «MEMYapoOB», 0a3
JaHHbIX CO3JaTb TaKO€ OIIMCAaHMC JIMYHOCTHU, HA OCHOBaAHMUMN KOTOPOTO
JIPYroM 4eJa0BEeK MOT OBl co371aTh JOCTATOYHO TOYHYIO MOACJb APYIoro
YCJI0BCKaA.
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Adunckyccum
O BO3MOXXHOCTM
0eccmepTuns

B nuckyccusix o BO3MOXHOCTU U KeJaTeIbHOCTH MOCTUKEeHUs Oec-
CMEPTUS PEryISIPHO BOZHMKAIOT OAHOTUITHBIE Bonipockl. Huxke mpuBo-
IISITCSI OTBETHI HA HUX.

IIpuBener U paguKkaJbHOE NMPOIAJICHME XKHU3HM JIOJEl K mepeHa-
ceJieHUuIo?

MaremaTyeckoe MOAEIMPOBAHWE ITOKa3ajlo, YTO OCHOBHOW BKJIang
B POCT YMCJI€HHOCTHU HaceJleHUs 3eMJIM BHOCUT KOJIUYECTBO AETEH y ue-
JIOBEKA, a HE MPOAOIKUTEIBHOCTh €ro Xu3Hu. Celiyac HauOOJbIINNA
MPUPOCT HaceJIEeHUS HabJII0JaeTCs B CTpaHaxX ¢ HU3KOW MPOOOIKUTEIb-
HOCTbBIO JKM3HU, a B CTPaHaxX C MAKCMMAaJbHO BBICOKOI MPOAOIKUTEb-
HOCTbIO YMCJIIEHHOCTb HaceJIeHUs Jaxe cokpainaercs (Kak B [epmaHuu
u SnoHumn).

W3BecTHO, UYTO OT mepeHaceaeHus O0bllle CTPaaarT ObICTPO pa3MHO-
KaIIMeCcs BUABI C KOPOTKOM MPOAOJIKUTEIbHOCTBIO XM3HU (KaK, Ha-
npUMep, JJEMMUHIU WU capaHya), YeM BUIbI C OOJBIION IIPOTOIKU-
TEJIbHOCTbIO KM3HU, HO HU3KUM MPUPOCTOM YUCIACHHOCTU (KUTHI).

Kpome Toro, peanbHoe OGeccMepTue OyaeT BO3MOXHO TOJbKO IOCIE
CO3IaHUSI CUJIBHBIX HAHOTEXHOJIOTUI, a OHM ITO3BOJISIT PACCEIIMTh KOM-
¢dopTHO Ha 3eMiie TeCITKA MIJIIUNAPIOB JIIOIEe 1 OCBOUTH KOCMOC.

IIpu moctukeHuM OeccMepTUsl TIEpeHacCeJIeHNEe IO OIpeAcIeHUI0 He
BeIEeT K BBIMUPAHUIO U KaKUM-TO CEPbe3HBbIM ITpoobiieMmaM. Kpome Toro,
BO3MOXXHBI 5KOHOMMYECKNE METOIBI PETYINPOBAHUS YUCISHHOCTH Ha-
CeJIEHUSsI, BpoAe MOKYITKU JIMIIEH3UIA.

Jlyulire OBITB XKMBBIM B IepeHACEICHHOM MUPE, YeM MEPTBBIM B ITYCTOM.

Hy>KHO I CTPEMHUTBHCS K NMPOJICHUIO JKU3HHM, €CJIM YeIoBeYeCcKasi
ayma u 6e3 Toro 6eccmeprHa? MoxkeT ObITb, 3TO MPOTUB BOJIU
bora u MozkeT noBpeauTh Cyab0e OeccMepPTHOM AYIIHN MOCIe CMep-
TH YejioBeKa?

B GosblinHCTBE peauruii bor onpeneaeHHO XenaeT 0eccMepTUs Yelio-
BeKa, MOCKOJIbKY CHabaMI ero 6eccMepTHOM OyIIOi, a TakkKe MPUBET-
CTBYET BBICOKYIO IIPOIOJIKUTEIBHOCTD XKU3HU (HaIlpuMep, oubiaeitckue
repou XWiu, coracHo jgereHae, mo 700 yet). bor Takxke 3anpeliaer ca-
MOYOUIICTBO. A OTKa3 OT NPOMJICHUS XU3HU IIPU HAJIMINU TaKOM BO3-
MOXHOCTHU — 3TO TOXE CaMOyOUICTBO.



OTMCTI/IM, YTO OO CUX ITOPp HET HUKAKMX HAYYHbIX 10Ka3aTCJIbCTB HU Ha-
JINYYA Ay, H1 6CCCMCpTI/I$I AYIIH ITOCJIC CMEPTHU.

Bepa B 6eccmepTue oyl — B IIEPBYIO oUepenb Clocod caMOyTelleH,
a He JoKa3aHHBIA (akT. BOJBIIMHCTBO peIMTUil MTONIEPXKUBAET LIEH-
HOCTbB KU3HU U 300POBbSI.

He OyzeT JiM CKYYHO KMTh 0€CCMEPTHBIM JIIOASIM ?

IlepexnBaHue CKyKU OOBIYHO CBSI3aHO C HU3KMM YPOBHEM BHIOP(PU-
HOB U IpPYyTUX TOPMOHOB, YTO B CBOIO OYepeib 00YCIOBISHO BO3PACTHBI-
MU U3MeHeHUsIMU. YacTo cKyKa cBsI3aHa C TEM, UTO YEJIOBEK MPOCTO HE
MOXET MOJYYUTh TO, UTO XOUET.

TunoreTnyecku 6€CCMEPTHBIM AylllaM B paro OyIeT ellle CKydYHee, eClau
OHM OYyAyT JIMIIIb CIYIIATh ICHUE aHTeJIOB B TEYCHUE MUJLIMAPIOB MIUJI-
JnrapnoB jieT. Eciau Xe npeamnojoXuTh, YTO OHM KaK-TO OyayT «<Momuu-
LIIPOBaHbl» boromM, Torma To ke MOXHO CKa3aTh U O XXM3HU Ha 3eMIie,
rae 0ecCMEepPTHBINM YeTOBEK MOXKET 0€CKOHEUHO U3MEHSITh CBOIO XKM3Hb
U TI0JIy4aTh HOBBIE BIIeYATICHUS B IEPBYIO OYepPEab ITyTEM MOBBIIICHUS
CBOEIro MHTEJIEKTA.

YeM BbIlLIE MNHTCJIJIEKT, TEM Oosbliie pa3HOO6p33HLIX BHNIOB ACATCIIbHO-
CTHN JOCTYIIHO 4Y€JIOBCEKY.

B03M0OXXHO, HMEHHO CMEPTb MNPUIAET LMEHHOCTb 4YeJIOBeYEeCKOM
KU3HHU?

OTO yTBEpXKIEHUE — OKCIOMOPOH. Bbl1o ObI MyMOCThIO YOUBATh ce0s
IJIS IpUJaHusl LeHHOCTU XU3HU. Majio Toro, aTo npocrto ¢pasa, U3
KOTOpOIi HU4Yero He ciaenyeT. I u3 Hee He claeayeT HeHHOCTb CMEPTU.

151 TOTO YTOOBI IEHUTD XKU3Hb, JOCTATOYHO JaXKe TEOPETUYECKOM BO3-
MOXHOCTH CMEPTH 03 MPaKTUYECKOM pealn3aliu.

«51 xouy ymepetrb B 70». Tak 0OBIYHO TOBOPST JIOAU, KOTOPHIM eIl
nJaneko a0 69 net. Y cBsI3aHO 3TO ¢ pe3KUM IUCKOHTUPOBAHUEM LICHHO-
CTU OyIyIIMX COOBITHIA, a TAKXKE C TEM, YTO MBICIIA O CMEPTU Y UeJioBeKa
BOOOIIIe OOBIYHO 3a0JJOKUPOBAHBI.

XKypnan Nature B 2009 rony omny0JuKOBaI MMCbMO aHIJIMICKOIO IIPO-
deccopa JIauau bpoyspa, KoTopslit rmonaraet, 4to y Buga Homo sapi-
ens CTpax OTHaJleHHOI CMEePTU 3a0JI0KMPOBAJICS B XOlIe €CTECTBEHHOTO
oTO0opa, IMOCKOJILKY B IIPOTUBHOM CJiydae pa3yMHOE CYIIECTBO AyMayio
OBl O CMEPTU HEMPEePbIBHO, BIAAago Obl B AEIIPECCUIO U HE MOIJIO ObI
3¢ PEeKTUBHO Pa3MHOXATHCS.

Jlionn camu HacTpamBalOT ce0s Ha yMUpaHHE, AyMasi, 4YTO UM <«OTIY-
meHo» 70 JIeT XM3HU, XOTS YK€ ceiidac B pa3BUTHIX CTpaHaX CPEIHSIS
MIPOOOKUTEILHOCTD XKM3HU TOpa3ao BhIIIIE.

Ecnu yemoBek MOJIOI U 300pOB, Y HETO HET MPUIYUH yMupaTh HUA B 70,
HU B 170 J1eT, eMy HeT HYXKIbI CIeA0BaTh Yy>KIM HOPMaM.
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Ecim GeccMepTHBIII 94e/IOBEK NMepekKMBET CBOHUX JeTeii, OH Oymer
OJTMHOK?

Ecnu Bo3MOXHOCTh 6CCCMepTI/IH 6YI[CT JOCTUTHYTAaA, TO €10 CMOI'YT BOC-
I10JIb30BaThCA BCE: M YCJIIOBCK, U €TI0 ACTH. BrITh GCCCMepTHI)IM — 9TO
Xopouiasd BOSMOXHOCTb HC YMUpPATh — HE€ UCILIThIBATE CMCPTHLIX MYK
1 HE OCTaBJIATb TrOp€BaThb CBOUX POACTBCHHUKOB.

He npusener i1m 6eccMepTHe K COIHAJIBLHOMY 3aCTOI0, TAK KaK
MMEHHO CMEHA NOKOJIEHHid 00ecneYyuBaeT pa3BUTHE HAYKH, CMEHY
KaJpoB?

B coBpeMeHHOM 00IIIeCTBE UMEHHO YeI0BeUeCcKasi MHIUBUIYaIbHOCTh
SIBJISIETCS IJIABHOM LIEHHOCTBIO, B TOM YHCJIe 1 B 9KOHOMHUYECKOM ILjIa-
He. BooOue, BbIOpaTh cMEPTh MOXHO TOJbKO TOI[A, KOrAa €CThb ajib-
TepHaTUBa. B MpOTUBHOM cllyuae — 3TO He BbIOOpP, a 0€3BBIXOJHOCTbD,
CTOKTOJIbMCKUI CUHIPOM — IIPUBSI3aHHOCTD XXEPTBHI K Majiagy.

He 0yner 1 6eccMepTHe JOCTYNHO TOJBKO OOraTbhiM, YTO CO3/1ACT
COIMAJIbHOE HEPABEHCTBO?

Ha camowm nene 60AbIIMHCTBO MIPOPBIBHBIX TEXHOJIOTU B TeueHue 10—
20 71eT cTaHOBUTCS HOCTYITHBIM OOJBIIMHCTBY HacejeHus. I[Ipumepsl:
aHTUOMOTUKU, KOMITbIOTEPHI, COTOBbIE TeAe(MOHBDI.

BeccMepTHe — pa3Be 3TO €CTECTBEHHO?

Hwuuero HeectecTBeHHOTO B OeccMepTu HeT. 2K13Hb Ha 3emire cyle-
CTBYET yKe YeThIpe MIUIMapAa jeT 1 pakTudecku oeccmepTHa. lanak-
THKa cyliecTtByeT 13 mmuiuapnoB jer. Het ¢pmusnueckux 3ampeTroB Ha
panuKaJIbHOE MPOIJIEHUE XU3HU.

He nporusopeunT jin 00psda 3a 0eccmepTre npupoae?

Ha nmpoTsokeHMM Bcell cBOell MCTOPUM YEJIOBEK ITOCTOSTHHO CIIOPUT
C IpUPOIOI U TIPU 3TOM SBJsIeTCs ee YacThlio. HUKTO OBI M3 Hac He po-
JIUJICS, ecliu Obl He TTOCTOsSIHHASA 00pb0a ¢ X0JIOAOM, OOJIE3HSIMU, XUIII-
HUKaMMU.

Bce 3tu Bompockl OTOpBaHbI OT peajbHOM XW3HU U SIBIISIIOTCS YHMCTO
TeopetuyeckuMu. Ha meime Xe, Korma cMepTb OKa3bIBAeTCSI BHYTPU
TOpM30HTA IUIAHUPOBAHUS, JIOAU CTApalOTCS M30 BCEX CUJI MPOIJIUTh
CBOIO XK13Hb.



lNpakTnyeckue wiaru
No AOCTUXEHMIO
0eccmepTuns

TexHOMOrMU MPOIJIEHUS] KU3HU — 3TO MHCTPYMEHT IJIST JOCTUXKEHMUS
oymymiero. He Tak BaxkHO, KaKue ropoia OyayT TOCTPOESHBI B OyayIeM,
ropasao BaxHee, Oyaelllb Thl TaM XUTb UM YKe YMPEIIb.

MMeHHO B Hally 3anoxy npoasieHne XU3HNU MOXET AaTb He OT-
HOCUTENbHbIN, @ aB6CONIOTHLIN BbIUMPbILL, MOCKOMNbKY NO3BONUT
AOXWUTb OO MOMEHTa, Korga BO3HUKHYT elle Gornee MoLlHble
TEXHOMNOTUN NPOANEHUS KUHN.

MBI mojaraeM, 4YTO HYXXHO IIpOIJIMTh CBOIO KM3HB IIPUMEPHO [0
2050 roga, 4ToOBI MOJYYUTh BO3MOXHOCTh BIOCIEACTBUU TOXUTh 0
Havajia CJIeAYIOIIETO ThICSICICTHUS.

Paitmona KypuBeiin onucan CBOIO pallMOHAAbHYIO METOIUKY MPOI-
JneHus xu3Hu 1o 2050 roga B kHure 7Transcend, HallicaHHOM B CO-
aBTopcTBe ¢ Teppu I'poccmanoM, Beiteaneii B ceeT B 2009 rony n
MPU3HAHHON MUPOBBIM OECTCEIIIICPOM.

NNYHBIE YCUITUA ONA NPOONEHNA
COBCTBEHHOW XWN3HK

Yro KaxXIaplil M3 HAC MOXKET CIOeJiaTh ceivac Ajs MPOMJIEHUSI CBOEM
XKU3HU?

1. CraBuTh NpoaJieHUE XKH3HM U JIMYHOE 0ecCMEpPTHE B KAYeCcTBe
cBOeli mpuopuTeTHOM 3amaynd. HyXXHO He TOJbKO OCO3HaBaTh LIEH-
HOCTb TIPOMJIEHUS XU3HU, HO U NEWCTBOBATH IJISI JOCTUXEHUS STOMU
Heau. MHorue Jitoau TMOHUMAlOT U BaXKHOCTb, U BO3MOXKHOCTb TIPOJ-
JIEHUS XXW3HU, HO TIOYTU HUYETO HE JeJIaloT B CBSA3U ¢ 3TUM. [ToTomy
YTO JJISI MHOTUX U3 HUX MOJyYeHUEe yIOBOJbCTBUI B OJMKalllei mep-
CIIEKTHBE HAMHOTI'O BaXKHee aOCTpaKTHOM BEPOSITHOCTU MPOXKUTD J0JIb-
me. HecmocoOHOCTh NpaBUIbHO OLICHUBATD MEPCHEKTUBBI IPUBOIUT K
daranusmy, KOTOPHIM BeleT K OTKa3y OT YCUJIMI MO COXpaHEHUIO cO0-
CTBEHHOW KMU3HMU.

MBEI mpeniaraeM HalleMy YMTaTeIl0 pacCMaTpuBaTh MPOMJIeHHE CO0-
CTBEHHOM XW3HU KaK Hay4YHYI0 3amady. O4eHb MHOTHE JIFOOU CTPEMSIT-
Csl XXUTH OJIbIIC WM YIYYIIUTb CBOE 3M0POBbE, HO HCIIONB3YIOT IS
3TOr0 HEHAay4YHbIE CIIOCOOBI, KOTOpPhIe JUOO Oecroiae3Hbl, JU00 Bpel-
HBI. 3a4acCTyI0 MOIIEHHMKH, CyMacIleAlIie WIN IIPOCTO Maaooopa3o-
BaHHBIC M HAUBHBIC JIIOOW, UCIIOJIb3Ys IICEBIOHAYYHYIO apTyMEHTAIIUIO,
MpenjiaraloT CBOM PEIIeHUS I IIPOMICHUS XW3HU, OUCKPETUTUPYS
caMy MACHO.

Teppu NpoccmaH —
JOKTOP MEANLIMHCKIX

HayK, OCHOBATEb KIMHUKM
ponronetus B [leHBepe.
LLInpoko n3BecTHO ero
3asiBnexme: «f Lymato,

4TO CMepTb — Tpareaus,
CTapeHue — TOXe Tpareaus.
W Hawa wenb — npeogoneTb
3TV OrpaHUYEHNSIY.

Crtparerus
aHTUBO3pacTHOM
KamMnaHum

Paitmonaa Kypugeina u
Teppu lpoccmana — ato
crneLmanbHbIii KOMMIEKC,
COCTOSILLMI U3 TPEHUPOBOK,
MeauTaumm, 6onbLIoro
KOMn4eCTBa CHa, XEeCTKOro
cobrnogexns aneTbl

(1500 kanopwuii n meHee
80 rpamm yrnesogoB

B Ai€Hb), EXEOHEBHOIO
npuema 150 6rogobaBok
W eXeHeaenbHbIX
BHYTPUBEHHBIX MHCDY3UA.
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BepHblii ipu3Hak oOMaHa WJIX 10OPOCOBECTHOrO 3a0IyXXKAeHUSI — OT-
CyTCTBHE ITyOJMKAIIMiII MO MpeajlaraeMoOMy METONY HPOIJICHUS XXU3HU
B BBICOKOIIUTUPYEMBIX HAYYHBIX XXYypHallaX, TaKUX Kak .Science nan
Nature.

Heo6xonnMBl KpUTHYECKWI TTOAXOI K MCTOYHUKAM M TIpemiaraeMbIM
METOJaM U CUCTEMHBIN MOAXOJ K CBOeMY 310poBbIo. Hano ymeTh pado-
TaThb ¢ HAYyYHOU JUTEpATypOil M OTIMYATh NCTUHHOE OT JIOXKHOTO, TO-
Ka3aHHOE OT HemoKa3aHHoro. KaxXIbIii yeJloBeK JOJIKeH M3yJaTh WHOIN -
BUIyaJIbHbIe 0COOEHHOCTH CBOESTO TeHOMa W OpraHW3Ma B IIEJIOM.

Hawm npeacTaBjiIdaACTCA pa3yMHBIM MHBECTUPOBATh CPEACTBA B TC Hayd-
HbIC UCCIICAO0OBaHUA, KOTOPLIC MOTI'YT IPUMHCECTHU PCIICHUA MMCHHO Ba-
X npo6neM CO 3J0POBLEM. Ml cyuTacMm, 4To y O6paSOBaHHOI‘O n
OTBETCTBEHHOIO 4YejoBeKa JOJKHA OBbITh JIOpOXHas KapTa, HayYHbIA
IUIAH I10 YBEJAUYEHUIO OXUIAEMOMN MPOIOJIKUTEIBbHOCTU COOCTBEHHOI
KU3HU. DTOT NOJAXO, noapasyMeBacCT U pEryJIApHbIC MCAUITMHCKUEC 00-
cJI€aoBaHud, 1 HAJIMYUC JIMYHOIO Bpadya, 1 BHCAPCHUEC MCTOAOB IICP-
COHAJIBHOM MEIUIIMHBI: U3YYEHUE COOCTBEHHOTO Ir€HoMa, SIIMreHoma,
TpaHCKpPHUIITOMA, OEJIKOBBIX B3aMMOIECUCTBUMA, MCTa6OHI/I3Ma, COCTOA-
HUE KJIETOK, TKAHEW U OPraHOB.

B xauecTtBe mpuMepa BaxKHOCTHU IIOCTOSTHHOTO KOHTPOJISI 32 CBOUM
300POBBEM, OTMETHUM, YTO OOJBIIMHCTBO BUIOB paKa M3JIeYNMO Ha
IIEPBOI CTAIUM 1 MOT'YT OBITh OOHAPYKEHBI IIPU €XKETOIHOM 00CIIe-
ITOBaHUMU.

2. IloBbIIIATH CBOI0O KOMIIETEHTHOCTh U PAIIMOHAJIBHOCTh. DTO I10-
3BOJIUT BaM NPaBUJIbHO BBIACISITh HOBBIC HAIlpaBJICHMS HAayKA U METO-
bl IpOAJIeHUS XU3HU. KpoMme Toro, HoBEIe 3HAHUS YK€ ITIOMOT'YT BaM
MIPOIJINTh CBOIO KM3Hb, BEeIb, KaK U3BECTHO, JIOIN C BHICOKUM 1Q Xu-
BYT HOJBIIE. A MOXET ObITh, CTOUT CAMOMY CTaTh YYCHBIM. YUEHBIE K1 -
BYT IOJIbIIIE M MMCIOT JOCTYIl K HOBEUMIIMM JAaHHBIM, a IJTaBHOE, OHU
CBOVIMHM YCUJIMSIMU TIPUOIIIKAIOT IIPOMJICHUE XU3HU. B Hayke HeT HU-
Yero cakpajbHOI'0, HAM BCEM CTOUT YUMThCS, U B COBPEMEHHOM MUpPE
Takasi BO3MOXHOCTb €CTh Y KaXJ/I0TO.

3. HuBecTHpOBATh B HAayYHble HccienoBanua. K coxaneHuio,
B MUpe€ I0Ka HET rocyJapCTBEHHBIX MPOrpamMm IO YBEIUYECHUIO MPO-
JMOJKUTEIbHOCTH XKU3HU. Jlaxke HeOoIbIINe MOXEPTBOBAHUS pa3MepPOM
B 10 qonmapoB UMEIOT CMBICI, €CJIM UX CAENAlOT BCe. A IIaHC Ha TO, YTO
3TO CAENAlOT BCE, BO3PACTAIOT, €CJAU U BbI TOXE PEIIUTECh 3TO CAE/ATh.
MoOXHO BHECTY MOCUJIBHBIN BKJIall, CTaB BOJOHTEPOM B OpraHM3ailuu,
Ooploleiics 3a MpoaieHUe XKU3HU.

4. IToamucaThb KPHMOKOHTPAKT. Majo mpocTo OBbITh CTOPOHHUKOM
kpuoHuku. HyxHO caenatb o¢uIMalbHOE BOJIEU3bSBICHUE OBITh
KPUOHUPOBAHHBIM. [JIs1 3TOro HamoO HAWTU WM CO3daTh KpUOGDUPMY,
MOAIKMCATh C HEM KOHTPAKT U MPOUHCTPYKTUPOBATh CBOUX POACTBEH-
HUKOB U APYy3€M Ha Cly4aill CBOE BHE3AaIIHOM CMEPTU.

5. Coxpansars BCIo nHGOpMAIHIO 0 cede. DTo 1acT B OyaylIeM IIaHC
BOCCTAHOBJICHUSI Balllell TMYHOCTHA METOIaMM TaK Ha3bIBAEMOTO «II(-
pOBOro 6eccMepTUsI».



6. CtpeMHUTBHCA K NPETOTBPAIIEHUIO PETHOHAJIBHBIX M ITI00AIBHBIX
puckoB. He HyXXHO y4yacTBOBaTb B 3KCTPEMUCTCKUX U TEPPOPUCTU-
YeCKHMX OpraHU3alusaxX U Imoanep:xuBaTh nx. Ciaemyer OBITh MpeaeibHO
OCTOPOXXHBIM, €CJIM Bhl paboTaeTe Ha BPEATHOM M OITAaCHOM ITPOM3BOJ-
CTBE, YTOOBI HE JOIYCTUTh POKOBLIX olnboK. HeobxonumMo aymaTh O
cynp0e yeJoBedYeCcTBa B 1IEJIOM, TOJIOCOBATh M aTUTUPOBATh 3a aHTUBO-
eHHBIC IBMXXEHHsSI, TpeOOBaTh BCEMUPHOTO KOHTPOJISI HAlI OIAaCHBIMU
TEXHOJOTUSIMMU.

7. AruTpoBaTh 3a npojsieHue Ku3Hu. Yem Ooiblie OyaeT CTOPOH-
HUKOB Y IEHHOCTU MPOJIEHUS XKU3HU, TEM OOJIbIlle OyIeT HAyUHBIX UC-
cJIefOBaHUM, U TeM ObICTpee OHU OYdyT BHEAPSTHCS.

8. Opranu3oBaTh CBOIO KU3Hb C YIETOM BCEX M3BECTHBIX (PAKTO-
POB, IIPSIMO KOPPETUPYIOIINX C BBICOKOI MPOAOJIKUTETbHOCTHIO XKU3HU.

* OrtkazaTbCsl OT BPEIHBIX MPUBBIYEK (KypeHUE, adKOrojiab, HapKo-
TUKM, TIepeenaHne) U CASAUTDb 3a paBUJIbHBIM IUTaHUeM. B yact-
HOCTH, HEOOXOIMMO OTPaHMYUTh KAJIOPUAHOCTh MUTAHUS U U30a-
BUTBCS OT JIMIITHETO Beca. JIJIs1 3Toro XXejlaTeJIbHO IPUISPKUBAThCS
CIelMaJbHOM AUEThl HA OCHOBE MPOAYKTOB C HU3KMM COJIEPKaHU-
€M XOJIeCTeprHa, PhIObI 1 OBOIIIEH.

«CeBepo-Kapenbckuii mpoekT», peanu3oBaHHbII B OUHISHIUN
B 1960—1970-¢ ronpl, moka3an (paHTACTUYECKHE PE3YIBETAThI IO CO-
KpalleHUI0 CMEPTHOCTU, KOTOPhIC ObLIN JOCTUTHYTHI 32 CUET O30~
poBJeHUsT obpasa xku3Hu. K Hayary mpoekTa nNpomoIKUTeIbHOCTh
KU3HU (PUHCKUX MYXKYMH Obljla caMoii Hu3Koil B EBpomne, a cMept-
HOCTB OT CEpIEeYHO-COCYIUCThIX 3a00JIeBaHUM Cpeay HUX — CaMOM
BbICOKOM. [IpoeKT ObLI HaIlpaBJicH Ha YCTpaHeHUe IPUYNH — Hempa-
BUJILHOTO MUTAHUS (IIPEUMYIIECTBEHHO XU POMSICHOIO), KypeHUS U
3710yToTpebaeH I aJIKorojieM. B pe3yibrare 3a 25 1eT ypoBeHb CMEPT-
HOCTHU OT CepAeYHO-COCYIUCTHIX 3a00IeBaHUI CHU3MJICS Ha 65%.

e [TlonmepxxuBaTbh XOpOolIYyI0 (GU3NYECKYIO (POPMY 3a CUET ONTUMAJIb-
HOI1 aKkTUBHOCTHU. [loKa3aHO, YTO CUISIYUI1 0Opa3 )KU3HU PE3KO YBe-
JIMYMBaeT pUCKU paka U WH@apkTa. CKpUHUHT COTEH ThICSIY JIO-
nei Ha TaiiBaHe moka3zai, 4yTo 15 MUHYT (PU3UYEeCKO aKTUBHOCTU
B JICHb JIaeT MPUPOCT OXUIAeMO MPOAOKUTETbHOCTU XKU3HU Ha
3 roxa.

e HaxomuTbcd B XOpOILIEM PacCIoJOXeHUU nyxa. McTouHMKaMu 10o-
3UTUBHOTO HACTPOEHMUSI MOTYT OBITh OOILIIEHUE, TyTEIIECTBUS, TIpe-
obIBaHMe Ha conHle. MU3BecTHO, YTO BUuTaMUH D, BEIpadaTbiBaeMbIi
KOXXell Ha COJIHIIE, YydIlIaeT HACTPOEHUE U CHUXKAET BEPOSITHOCTD
paka. Jlempeccusi, HalpOTUB, YBEJIWYMBAET PUCK camMoyOuiicTBa
1 MHOXKecTBa 3a00JieBaHUM.

* He nepepabarbiBaTh U U30eratb CUJAbHbBIX SMOLIMOHAIBHBIX CTpPEC-
coB. Komnosurop buse ymep ot cepaeyHoro mnpucryna B 36 Jer,
IocJie TOro, Kak ero omepa «KapMeH», mpeMbepa KOTOPOiIl COCTO-
SJTOCHh B TTapmKcKoM TeaTpe «Ormepa-Komuk» 3 mapra 1875 rona, 3a-
KOHYMJIACh MOJHBIM MpoBajioM. KpuTuku eie 10J1ro COpeBHOBaIUCh
B OCTPOCJIOBUU, KPUTUKYS Mpou3BeacHue buse.

«CeBepo-Kapenbckumn
NPOEKT» — ciCTeMa Npo-
(hUNaKTUYECKNX M 0340POBM-
TenbHbIX Mep, HanpaBMneHHbIX
Ha HopManu3auuio gusmde-
CKOIA aKTUBHOCTH, YryuLLEHNe
MUTaHWS! 1 CHIKEHWE YPOBHSI
XonecTepuHa B KpOBM, YMEHb-
LUEeHWe KypeHus u noTpebne-
HWs ankorons. bbin paspa-
60oTaH yueHbIM1 PUHNSHANM
1 peanusosaH B CeBepHO
Kapenuy B koHLe 1960-x —
Havane 1970-x rogos. .

Xopx Buze

(1838-1875) — chpaHuysckmit
KOMMO3MTOp Nepuoaa
POMaHTM3Ma, aBTOp Onepbl
«KapmeH», HanncaHHoM no
MOTWBAM OJHOUMEHHOM
HoBennbl Mpocnepa Mepuwve.
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HpI/I 9TOM HadO OTMCTUTDb, YTO pa3H006pa3I/Ie BIICUATICHUN U HE-
OonblINe CTPECChbl aKTUBUPYIOT CUCTEMBbI CTpCCCOYCTOﬁ‘IHBOCTI/I n
BCOYT K OonbleH IIPOAOJIKUTCJIBbHOCTHU KM3HMU.

e 3abotutbcd 0 cBoel Oe3omacHocTu. [lpucrernBaThcs B MalinHe,
co0JIIoaaTh IpaBUJjia JOPOXKHOTO IBMXKEHUS, N30eraTh 3KCTPeMallb-
HBIX BUJIOB CITOPTA, ITOCEIIEeHMS OIMacHBIX MecT. HeoOxonnuMo ymeThb
OLICHMBATb MaJIble PUCKHU C OOJIbIINMMU ITOCICACTBUSIMMU.

3HaYUTeIbHbIE MHBECTULIUU B O€30ITaCHOCTh U IOHMMAaHUE €€ LIeH-
HOCTM I'paxgaHaMU — OTJIMYUTEIbHAS YepTa O0OraThiX CTpaH, TAKUX
kak CHIA, fInonus, M3pannb, a Takxke cTpaH 3anmagHoil EBporibl.

e Ilpu BeIOOpE IIpOodheccum, MeCcTa KUTEJILCTBA U CEMEHHOTO MOJIO-
KEHUS YYUTBIBATh, YTO MAKCUMAJIbHYIO IPOIOJLKUTEIbHOCTD X3~
HU UMEIOT JIIOAU, KOTOPBIE:

— IIPOXMBAIOT B Pa3BUTHIX CTpaHaX M KPYHHLIX roponax (B Poccuu
3TO HEHTP MOCKBHI);

— CTpeMsTcs K 00Jiee BBICOKOMY YPOBHIO JOXOIOB;

— UMCIOT TBOPUYECCKYIO HpO(I)CCCI/IIO, IIO3BOJIAIOIIYIO CaMOp€aIn30-
BBIBAThCS B JTIOOOM BO3pacCTe,

— XKHWBYT B CEMbC.

OBLWECTBEHHbIE YCUINA ONA PEWEHWA MPOBINEMbI
PAOVKANBHOIO MPOANEHNA XN3HU

IToMUMO IMYHBIX YCUJIUI T10 TIPOAJIEHUIO XXU3HU, HEOOXOIUMBI U TJI0-
OanbHbIEC YCUJINS, 0€3 KOTOPBIX TUYHbIE HE UMEIOT CMbICa. MHOTrMe Ha-
MpaBJeHUS HAYyYHBIX UCCAENOBAHMNI, KOTOPbIE MOTJIN ObI 1aTh OOJIBIIYIO
oTaayvy IJisl IPOMJICHUS XKU3HU, CTPaaaloT OT HeMOMDUHAHCUPOBAHUS U
ioxoii opraHu3auuu. KpoMe Toro, ecth U paspekjiaMUpOBaHHbIE, HO
TYIUKOBBIE HaIlpaBJIEHUsI, KOTOPbIE TOAAMU PACXOAYIOT IEHBIU, HO HE
Jal0T 00elaHHBIX PE3YJIbTaTOB.

Ha rocygapcTBeHHOM U MeXrocyaapCTBEHHOM YPOBHE [OSK-
Ha cToATb 3ajaya opraHusauun 3pEKTUBHBIX KpyrnHoOMac-
WTabHbIX UccrnenoBaHNUii B 061acTu NpoafieHNs XXU3HW.

donpom «Hayka 3a ripomieHre XKU3HW» ObLI IIPOBEACH aHaIN3 ITep-
CIIEKTUBHBIX HAYyIHBIX IIPOCKTOB IO OOph0OE CO CTapeHUEM BO BCEM
mupe. Ha ocHoBe aToro aHanusa Obula m3naHa KHura «HayuHbie
TPpEHABI TIPOMJICHUS XU3HW». B 3TOM 0030pe ommcaHBI IIpakKTUIe-
CKU BCe IIPOBOISIIINECS B MUPE UCCISNOBaHMsI, HallpaBJIECHHbEIE Ha
N3y4yeHNe MEXaHU3MOB CTapeHUS 1 ITOUCK HayIHBIX METOIOB PO/ -
JICHUS XXU3HU.
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noO0anbHbIE
PUCKWU



Huk Boctpom fan

TaKoe onpeaenexue
rno6anbHOMY PUCKY:
«370 Ntoboe cobbIiTHE,
KOTOPOE MOXKET YHUMTOXMUTb
BO3HWKLUWIA Ha 3emre pasym
1nn HeobpaTMMO NOBPEaUTbL
€r0 NoTeHUMany.
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Npupoaa
rnodanbHbIX PUCKOB

ImaBHag 3amada yenoBedecTBa B XXI Beke — m30exaHue I100aJIbHOU
KaTacTpodbl, KOTOpast MOXET MPUBECTU K TMOETN IINBUIIN3AIINN U BhI-
MmupaHnio moneii. K coxaleHnio, TeXHUUecKUe CpeacTBa I peaan-
3allMM aHTPOITOTEHHOI KaTacTpoHI TOCTYITHHI YK€ ceifidac M CTaHYT B
e1re 00JBIIIeN Mepe TOCTYITHBI B OyAyIlIeM, eCI Pa3BUTHE CBEPXTEXHO-
JIOTUM OyIeT IMPOUCXOINTDL CTUXUITHO U HEKOHTPOJINPYEMO.

3eMHas OMBUIN3alMA CMOXET ITPOCYIIECTBOBATL ThICAYN M MUJIJIMOHBI
JICT TOJILKO ITPpHU OOJHOM YCJIOBUU — €CJIM 3aa4ya HCYHNYTOXKMMOCTHU LIU -
BUWJIN3alnun 6YILCT IIponncaHa KakK OaHa 13 I'IaBHbIX.

Beccmeptne yenoBseka u beccmepTve UMBUNU3ALUM — 3TO
OofHa 1 Ta Xe 3ajaya, koTopasi peanu3yeTcsi Ha pasHbiX YpOB-
HAX.

Bonee Toro, 6eccMepTre LIMBUIU3ALMY SIBJISIETCSI HEOOXOIUMBIM YCJIO-
BUEM JUISI CYILIECTBOBAHUSI OECCMEPTHOTrO YejloBeKa, TaK KaK €CJIv BCs
LIMBIJIM3ALMs] TOTUOHET, OH TOXE MTePECTAHET CYILLIECTBOBATh.

OCHOBHbI€ UCTOYHUKM IMOGanbHbIX PUCKOB

| VICKyCCTBEHHbIN MHTENNEKT e OnacHble (usneckite
SKCMEPUMEHTBI
N—> HaHoTexHonorm N—> Acrepongpl
N—> BuotexHonorum > CBepxByrkaHbl
N—> AnepHoe opyxue N—> [amMma-BCnnecku
—> Fno6an3t;-|;:m>;vl|-:\clgqecxoe — CUCTEMHBIN KpU3nC




K coxaneHuto, aogu HEOOOLIEHUBAIOT CYILIECTBYIOIIME TII100aabHbIC
PUCKU U BOCIIPUHUMAIOT X Yepe3 NPU3MY OOJIbIINX KOTHUTUBHBIX UC-
KaXXeHUM.

ITpupona rimodGanbHBIX PUCKOB UMEET CBOM OCOOECHHOCTH.

1. Kaxnaplit u3 riiodaabHBIX PUCKOB MOXET OXBAaTUTDb BCIO ITOBECPXHOCTDb
3eMJI1 HaCTOJIbKO 6bICTpO, YTO JIIOAU HE YCIICIOT MIOATOTOBUTL CPpE€ACTBaA
3allIMTbl OT HEro, U 1Mmpum 3TOM OH o0agaeT TaKou CUJIOM, UTO MOXKET
YHUUYTOXMUTDL Ka>Xa0ro 4e€j10BCKa. MMeHHO CcOCOOHOCTH IIPOHMKATb
IIOoBCIONYy AcjaacT KaKoii-1nbo oracHBIi (1)aKTOp IIOTCHIIMAJIbHBIM UC-
TOYHUKOM INI00aJIbHOTO pucka.

2. I'moGanbHBIE PUCKU — IO OIpENeIeHUI0, KpalfHe pelKue UM HO-
BbI€ SBJIEHUSI, K KOTOPBIM Yy YeJIOBeKa HEeT adanTallii HU Ha YpOBHE
opraHus3Ma, HU Ha ypOBHE cucTeM IpenBuaeHus. HempenckazyeMocTh
OOJIBIIMHCTBA INIOOAJILHBIX PUCKOB 3HAUUTEIBHO YCIOXHSIET 3a1a4y 110
X IpeaoTBpallleHUIO.

3. BoapmMHCTBO I100aJIbHBIX PUCKOB BO3ZHUKIIO 3a CUET paOOTHI MH-
TeJUIEKTa 4YejloBeKa (Halpumep, aToMHas 6oM0a). MHTEeIeKT ke Hy-
KEH W UISI X IIPeABUICHUS, 1 I UX npenorBpameHusi. CymiecTByeT
OMACHOCTH, YTO B KAKOM-TO MOMEHT CYMMAapHBIIA MHTEJIJICKT YeI0BeUe-
CTBa yKe CMOXET CO31aBaTh III00aIbHbIE PUCKH, HO €llle He OyIeT CIT0-
co0eH MX MpeaoTBpaIlaTh.

4. I'mobGabHBIM pUCKaM yIeNnsieTcs KpaiiHe Majo BHUMaHUusI. MHoTHe
OLIEHKU, KOTOPhIE €CTh, IMOO ycTapesn, 1M00 OMHOCTOPOHHU U TIOJU-
TU3UpOBaHbI. JIIOAU UTHOPUPYIOT MBICIU O IIOOAJbHOM KaTacTpode,
MOCKOJIbKY OHU CJIMILIKOM CTPAIIHbI U JeNPECCUBHBI IMTOUYTH JJIsI 110001
CUCTEeMBbI LIEHHOCTEIA.

5. ImoGanbHBIE pUCKU TPEOYIOT AJIsl CBOEr0 MpeIoTBpalleHUs IN00aslb-
HBIX UTHCTPYMEHTOB, KOTOPbIE CAMU MOTYT CTaTh UCTOYHUKOM IJ100aIb-
Horo pucka. Hanpumep, BceMupHasi BJ1acTb MOXET IPUHATH OIIMO0Y-
HOE T100aJIbHOE pellleHHe, a CUCTEMA OTKJIOHEHMST aCTEPOMUI0B MOXKET
CcTaTh KOCMMYECKUM OPYKMEM, KOTOPOE OYAET MCIIOJb30BAaHO IIPOTUB
3eMin.



Konnanpep — yckoputenb
Ha BCTPEYHbIX My4Kax,
npeaHa3Ha4eHHbIN

ANS U3yYeHNs NPOYKTOB

X coynaperuir. bnarogaps
Konnaigepam y4eHbIM
yAaeTcs npuaath
3MeMeHTapHbIM YacTuLam
BELLECTBA BbICOKYI0
KMHETUYECKYHO

3HEpryvto, a nocre ux
CTOMNKHOBEHUN — HabnoaaTh
obpa3osaHme ApyriX HacTuL,.

MaToreH — no6oi
MWKPOOPraH13M, BKIKoYas
BUPYChI, GakTepum n mp.,
CNoCcoBHbIN BbI3bIBaTh
MaTonorn4eckoe CoCTosHNE
(6onesHb) apyroro XmBoro
cylLecTBa.
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Pucku
HOBbIX TeXHOJIOrMn

HauGonee odyeBMIHBIM MCTOYHUKOM IJIOOAIBHBIX PHMCKOB SIBJISIIOTCS
KauyeCTBEHHO HOBBIE OOBEKThI, CO3AaBaeMble C ITOMOIIbIO HOBBIX TEX-
HOJIOTU, KOTOpbIe 001aTal0T OMHMUM OOIIM CBOMCTBOM — CIIOCOOHO-
CTbIO K HEOTPaHUYEHHOM caMOpPeIINKALIIN:

*  lIerHas peakuus;
*  YCWIEHUE UHTEJJICKTA;

* pa3MHOXEHUE HAHOPOOOTOB;

*  pacnpocTpaHEeHME UCKYCCTBEHHOTO BUpPYCA;

*  POCT TMIIOTETUYECKOMN YEPHOM OBbIPHI B KOJLIaaepe.

KayecTBeHHas1 HOBM3HA 3TUX COOBITUM MOXET O6y'C.T[OBJ'II/IBaTI) OTCyT-
CTBHUEC Y HUX €CTECTBECHHBIX OFpaHH‘IHTeHCﬁ.

MaBHbIe TeXHoNornyeckme PUCKU

L-» BruoTtexHonorum L-» HaHoTexHonorum
CKYCCTBEHHbI
—> y —> AnepHoe opyxue
UHTENNEeKT

Eciu koHTpoJb Had pa3BUTUEM U UCIIOAb30BAHUEM 3TUX TEXHOJIOTUM
OyneT yTepsiH, UMEHHO OHM MOT'YT BHECTU HauOOJIbIIUI BKJIaJ B BEPO-
SITHOCTb IJ1I00aJIbHOM KaTacTpO@HlI.

PUCKW, CBA3AHHBIE C PA3BUTMEM BMOTEXHONOT U

OCHOBHOI1I PUCK COCTOUT B OJHOBPEMEHHOM MONAJaHUU B OKpYyXa-
IOLIYIO CPeAy HECKOIBKUX NECATKOB FreHeTU4eCKI MOAU(DUIIUPOBAHHBIX
MaTOreHOB, CITOCOOHBIX TTOpaXKaTh Kak JIIoAel, Tak U BClo O0uocdepy.
DTO MOXET MPOU3OMTHU B XOI¢ BOMHBI WU CTATh CICACTBUEM NCSATC/Ib-
HOCTU HECKOJIBKUX HE3aBUCUMBIX IPYT OT Apyra 6MOXaKepoB.

Ceityac B UHTepHET €XXeTrogHO BBIITYCKAETCS 10 2 MUJIJIMOHOB KOM-
MBIOTEPHBIX BUPYCOB, U 3TO YMCJIO MMOCTOSHHO pacTeT. AHAJIOTHY-
Hasl aKTUBHOCTh BO3MOXHA 1 Y GMOXaKepOB. YKe ceiiuac CTOMMOCTD
000pyI0oBaHMSsI, HEOOXOIMMOTO IS CO3MaHUsI BUpYca, yItajia 10 He-



CKOJIKMX COT IOJUIAapOB, BPeMS COKPATIIIOCH 10 Helelb, a HE00X0-
IVMBI YPOBEHB 3HAHNI CHU3WJICS 10 MKOoJIbHOTO. KpoMe ToTo, re-
HETUYECKIME KOIbl MHOTHUX OITACHBIX BUPYCOB OBLIM OITyOJIMKOBAHEI
B UHTEpHETE, HAIIpUMeEp, TPUIIIA «HACIIAHKA».

Takum obGpasom, puck BuoTexHonorui sieBnsieTcs Haubonee
«3penbiM» U Hanbonee cepbesHbIM.

OTMeTHM, YTO OAMH-EIMHCTBEHHBIA BUPYC BPsIA JIU CMOXET UCTPEOUTh
BCE YEJIOBEUECTBO, KaK 3TO MOKa3bIBAalOT B KUHOMWIbMAaX, MOCKOJbKY
BCerma HauayTcs Joau ¢ 9O GHEeKTUBHOU UMMYHHOR CUCTEMOI MPOTUB
HETO.

PUCKW, CBA3AHHBIE C PA3BUTUEM
WCKYCCTBEHHOIO WMHTENNEKTA

1. OmacHOCTh TOro, 4To OmHaXXIbl co3maHHEIM MM Oymer crocobeH
K OBICTPOMY, BCe OoJiee YCKOPSIIOIIEMYCsl CAaMOPa3BUTHIO, B XOAe KOTO-
poro, kak mnojiaraeT CtuB OMOXYHIPO, «MHCTUHKT CAMOCOXpPaHCHUSI»
MOXET BBITECHUTb B HEM JIPYIrue 3aJIOXKEHHbIE 3apaHee CUCTEMBI LIEIH,
W OH HayHET BOCIPMHUMATH JIIOAei KakK yrpo3y st cebs. Takoir MU
FOnxoBCcKM Ha3BaJl «HEIPYKECTBEHHBIM».

2. OmacHOCTh MOSIBJIIEHUSI OLIMOOYHON CHUCTEMbl KOMaH] IJIsI CBEpX-
MU, xotopasd moOyauT ero 3aXxBaTUTh 3€MJIIO U YHUUTOXUTH JIoAei.
IIpeBocxonsiuunit UHTEIEKT MOXKET MIPUAYMaTh MHOXECTBO CIIOCOOOB
YHUYTOXEHMUS YeJIOBEKa, eC/IU Mepel HUM BCTaHEeT Takas 3ajaada: ¢ Io-
MOIIBIO YIIpaBJsieMbIX pOOOTOB, TOKCMHOB, HAHOTEXA.

3. JJononHUTEeIbHbIC PUCKU CBSI3aHbI C BOMHONM MEXIY ABYMSI CUJIbHBI-
mu MU, a Takke COCTOSIT B yTpaTe «HEOOXOIMMOCTH B YeJIOBEKE» I10
Mepe 3aMeHbI Beex ero pynkumnit M. UmenHo 00 3ToM npemynpeskaain
bunn /Ixxoit B cratbe «ITouyeMy MBI He HY:KHBI Oynyiemy» (2000).

B amrpene 2000 roma xxypHan Wired onyoankoBan acce bumna JIzkost
«IToueMy MbI He HY>KHBI OyIYILLIEMY», KOTOPOE BBI3BAJIO OKMBJIEHHYIO
JIVCKYCCHUIO BO BceM MUpe. « MBI BjleTaeM B HOBBIM BeK 0e3 IJjiaHa,
0e3 KOHTpOJIsT, 63 TOpoMO30B», — TiuieT JXoii. «MoMeHT, Koraa
MBI YK€ He CMOXeM KOHTPOJMPOBaTh CUTYallMIO, OBICTPO IPUOJIK-
xkaetcs». [1o ero MHEHMIO, TpY HAIIpaBJIeHUS, B KOTOPHIX YeJIOBeYe-
CTBO OXHUIAIOT HauboJjiee OMacHbIe KaTaKJIU3Mbl, — 3TO MHTEJJIEK-
TyaJbHble POOOTHI, FTeHHAsI MHXXEHEPUSI U HAHOTEXHOJIOTHS.

PUCKW, CBA3AHHBIE C PA3BUTMEM HAHOTEXHONOMM

1. «Cepas cnu3p» — rMIIOTETUYECKUU ClIeHapuii KOHIIa CBeTa, CBSI3aH-
HBIIC ycTIeXaMU MOJIEKYISIPHBIX HAHOTEXHOJOT U M TTPENCKA3bIBAIOIINIA,
YTO HEYyIpaBIsgeMble CaMOPEIUIMIUPYIONIECS HAHOPOOOTHI MOIJIOTSAT
BCI0 OMoMaccy 3eMJId, BBITTOIHSISI CBOIO ITPOTpaMMy CaMOpPa3MHOXEHUS.
TepMuH BiepBbIE OBLT UCTTONB30BaH DpUKOM [IpeKciepoM B €Ero KHUTE
«MaluuHel co3umaHus....» (1986).

WcnaHckuin rpynn, unm
«McnaHKa», — BeposiTHee
BCEro, camasi MaccoBast
naHAemMus rpynna 3a BCio
MCTOPUKO YernoBeyecTBa.

Mo pasHbIM oLeHkam, 3a
1918-1919 roap! (18 mecsiLeB)
BO BCEM MMPE OT MCMaHK
ymepno 50-100 mnH yerosex,
a 3apaxeHbl Ob110 0KoNo

550 MnH YenoBex.

CtuB OMoOXyHApoO

(poa. 1959) — npe3npeHT
Self-Aware Systems, komnaHum
13 CUNMKOHOBOW ONMHbI,
pa3pabaTbiBatoLLeil HOBYHO
TEXHOMOTMH0 UCKYCCTBEHHOTO
WHTENMEKTa, KoTopasi CMOXET
MOHUMATb U yNyyLlaTh cama
ceds.

Bunn Oxon

(pog. 1954) — amepukaHckuii
cneymanucT B 06nacti Teopum
BbIYMCTIUTENBHBIX CUCTEM,
pa3paboTumK NPOrpamMMHOro
obecneyerns ans UNIX, oauH
113 0cHoBaTenen 1 ObIBLUNIA

PpYKOBOAWTENb 1CCTIEAO-
BaTENbCKOro 01AENa Sun
Microsystems.
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PoGepT dpentac

(poa. 1952) — cneuwanuct

B 061acTi HaHOMEAULHI,
BeAyLLMiA nccnenoBatenb
MHCTUTYTa MONEKynsipHOro
npou3sogacTaa B [Nano-Ankto,
Kanudophus, pabotaet

Hap Co3aaHem
MOTIEKYNSIPHBIX MaLLWH.

INleo Cunappa

(1898-1964) — amepukaHckuii
(PU3NK, CTOSIBLUNIA Y UCTOKOB
pa3paboTkv aTOMHOrO
peakTopa, 1306peTeHus
TIMHEHOrO yeKopuTens,
LIMKIIOTPOHA M 3MIEKTPOHHOTO
MUKpOCKona.
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Po6Gept ®OpetiTac mokasaj, 4To TaKMe HAHOPOOOTHI OYIyT, CKOpee Bce-
ro, IMUTAThCS YIJIEPOOOM M3 OPTAaHNIECCKO MaTepUM, ¥ IPH HAUXYIIIIEM
ClleHapMH OHU MOIJIM OBl YHMYTOXUTH BCE XMBOE Ha 3eMJIC 3a IBa THS.
Ho ManoBeposiTHO, YTO IIPOMEBINIICHHBIE HAHOPOOOTHI, CIIy4ailHO BbI-
pBaBIIHeCs HA CBOOOMY, CMOTYT Pa3MHOXAThCS B IIPUPOTHOM Cpele;
cKopee, «cepasl ClIM3b» MOXET OBITh CKOHCTPYHMPOBaHAa XaKepaMU WU
KaK OpyXHe.

2. BO3MOXHOCTB CO3IaHUS CITOCOOHOTO K CaMOpPeTUTUKAIINM HAHOTEeX -
HOJIOTMYECKOI'O OPYKHUSI — MUKPOCKOIIMYECKNX, HEBUIMMBIX IJ1a3y Ha-
HOpPOOOTOB, KOTOPHIE MOT'YT CKPBITHO PacIIPOCTPAHATHCS 110 TePPUTO-
puM IIPOTUBHMKA, a 3aTEM aTaKOBaTh JIIOAEH, BOPBICKMBAS UM SIIbI WU
MIPOHMKASI B MO3T, WJIM YHUUTOXUTD BCIO TEXHUKY, 3aMbIKasl 3JeKTPU-
YyecKue JIMHUU CBSI3U.

3. VieuieBiaeHue C TTOMOIIBI0O HAHOTEXA MPOU3BOACTBA JJIOOOT0 IPyTrOTo
OpYXMUsl, B TOM YUCJIE SIIEPHOTO.

PoGept DpeitTac npemIoXuiI IS OIIMCAaHUS BO3MOXHOIO CIieHa-
pusl pa3BUTUSA Ouocdepbl MPU BbIXOAE HAHOTEXHOJOTHI M3-MOAd
KOHTpPOJISI TEPMUH «3KOodarvs» (BIEepBble UCIIOJIb30BAaH B ampese
2000 roma B pabdote «IIpenenbl BbBI3BAHHOU HAaHOpOOOoTaMu sKoda-
Tn»). DTOT ClieHApUil (TaKxKe M3BECTHBIM ITOI Ha3BaHUEM <«IIPO-
OJieMa cepoil Cau3u») NpearosaraeT, YTO HUKEM He KOHTPOJIMpYye-
MbI€ CaMOBOCHPOU3BOAIIINECS HAHOPOOOTHI OYKBAJIbHO «ChEASIT»
BCE >KMBOE BEIIECTBO Ha MJIaHEeTe.

PUCKWN, CBA3AHHbLIE C PASBUTWEM AOEPHOIO OPYXUA

Bormpeku pacnpocTpaHeHHOMY MHEHUIO, «OObIYHAas» siAepHasi BOWHA
MEXIy CBepxaep:KaBaMM BpSII JIA MOXET IPUBECTU K IOJHOMY BHI-
MHUpaHWIO YeJJoBevecTBa: OONbIAast 4YacTh HaceJIeHUS 3eMJIN BLIKUBET,
M MHOTHE CTpaHBI COXPAHAT TEXHOJOTUUECKUN MOTEHIINAT A Najb-
Helinrero pa3BuTHs. [JIaBHBIIT pUCK — TOTaJIbHOE SIIEPHOE 3apakeHue
B CIydae CO3IaHUs, a 3aTeM IIPUMEHEHHUST CTallMOHAPHOM KOOaIbTOBOM
00MOBI, TIpemoxkeHHo Jleo Cunapaom.

Oty uneo Jleo Cunapn o3Byuyu B 1950 romy B mpsimoM 3dupe paguo-
1110y, Ha KOTOPOM Beayiiue ¢U3NKM COOPUIN O PUCKaX SIIEPHOIro
opyxus: «IloTpedyercsa oueHb OOJIbIIOE KOJUYECTBO BOTOPOIHBIX
060MO0, UTOOBI XKM3HB OKa3auach IMoJ yrpo30ii, — cka3an Cunmapn. —
Ho ouyeHb IpoOCTO yCUIIMTL BOOOPOAHYI0O OOMOY TaKUM 00Opa3oM,
YTOOBl OHA MpPOM3BEJa OUYEHb OMACHOE KOJMYECTBO PaIMOaKTUB-
HOCTU. BOJBIIMHCTBO BCTPEUAIOIIUXCS B IIPUPOJIE DJIEMEHTOB CTa-
HOBATCS paauOaKTUBHBIMM, KOTIIa IOINIOIIAI0T HEUTpoHHI. Bce,
YTO BaM HYXXHO CHAeJaTh, 3TO IO0A00paTh MOAXOMSIINI 3JIEMEHT U
OpraHu3oBaTh TaK, YTOOBI 3TOT JIEMEHT 3aXBaThIBajl BCe HEUTPO-
HEL... S cmenan BelYMciaeHUsS Ha 3TOT caydaii. [Ipenmosnoxum, 4To
MBI CO3/1aéM paauMOaKTUBHBIN 2JIEMEHT, KOTOPBI OyAeT XXUTh IISTh
JIET 1 KOTOPOMY MBI IPOCTO MO3BOJIMM BBIIEIUTHCS B BO3IyX. B Te-
YyeHHE CJIEAYIOIIMX JIET OH OydeT MOCTEHNEeHHO OCaXIaTbCs U IO-
KpOET BCIO 3eMJII0 MbUIbIo. S cripocui cedsl: CKOTBKO HEHTPOHOB
WINA CKOJIBKO TSI3KEJIOTO BOAOpOIa MbI JTOJKHBI B30pBaThb, UYTOOBI
yOUTBb KaXXgoro Ha 3emie 3TUM crnocobom?.. S mpuiien K BLIBOLY,
410 50 TOHH HEUTPOHOB OYIET JOCTATOUHO, UYTOOBI YOUTH KaxKIOTO,



91O 03HauvaeT mpuMepHo 500 TOHH AeiTepus» (yumama uz KHuu
I1. JI. Cmuma «JIroou Cyonoeo oHs» ).

INo3nHeime pacdeThl MOATBEPAMIM, UTO TaKasi OGomMOa TeXHUYECKU
BO3MOXHa, OyaeT BecuTh okoyio 100 000 TOHH U CTOUTh HECKOJIBKO JIe-
CAITKOB MUJIJIMAPIOB JOJJIApOB B HEIHEeINHUX 1eHax. [epman Kan onu-
caJjl TEOPMIO IIAHTaXa ¢ IMTOMOIIBIO TAKOTO «ycTpolicTBa CyIHOTO ITHS»
B KHUTe «O TepmosaepHoii BoliHe», a Ctanau KyOpuk xuBomnucan ee
npuMmeHeHue B puibMe «Jokrop CTpeitHIXIaB...».

JoImomHuTeNbHBIE PUCKU — MOPOOYXKICHHUE CIISIIIUX CBEPXBYJIKAHOB
C TIOMOIIBIO SIASPHBIX 3apsI0OB, TOTaJbHasl siAepHasl BOilHA, SIIEePHBII
TEPPOPU3M B OOJBIINX MaclITabax.

CtouMoCTh oOoraiieHus ypaHa CHMXKACTCA I10 3KCIIOHCHIMAJILHOMY
3aKOHY, YTO aAcJjJacT nogobHoe OpyXKHE BCEC boiee JOCTYITHBIM.

Hanpumep, HemaBHO pa3zpaboTaHa TEXHOJIOTUS JIa3epHOTO oboraiie-
HUS ypaHa, KOTOpasi MO3BOJISIET 3aMEHUTh THICSYM LIEHTPpUGYT OTHUM
YCTPOMICTBOM.

«dokTop CrpeitHmaxiaB, uin Kaxk g nepectaj 609TbCs U MOJIOOUT
aToOMHY10 60MOy» — 4epHas komenuss Ctannau Kybpuka, cHsaTas B
1963 rony, Bo BpeMeHa Kapubckoro kpusuca. B aTom puibMe «ma-
mumHo#t CymHoTro mHSI» ObLIa COBETCKAasl yCTaHOBKA, KOTOpasl MpU
oOHapy:KeHUU BeposiTHOTO sipepHoro yaapa no CCCP geToHupoBa-
Jna 50 BomopoaHbIX OOMO, 3aJI0KEHHbBIX B pa3HbIX YaCTSIX MJIaHETHI.
Takum obpazom, gaxe ciaydyailHO (WM OLIMOOYHO) COpOILLIEHHAas
sgaepHass 0oM0a MoIIa 3aIlyCTUTh MEXaHU3M «MalIuHbl CymHOTO
IHS», IpeBpalllalolllell IUIAHETY Ha CTOJIeTHE B HEOOMTAaeMYIO My-
CTBIHIO.

Mutep Odanunen Cmut
(pogm. 1955) — uctopuk
S0EPHON 3M0XK, aBTOP
khuru «Jliogn CyaHoro

[AHS: HACTOSALLMIA [LOKTOP
CTpeitHaXnaB u MeyTbl 0
CBEPXOPYXMKY, BbILLIEALLEN
B ceeT B 2007 rogy.

Ctannu Ky6puk
(1928-1999) — amepuKaHCKuin
KuHOpeXxuceep 1

npoztocep, OAUH 13 CamblX
BMMSITENbHbIX 1 HOBATOPCKMX
KuHemaTorpagmcToB BTOpOW
nornoBuHbI XX Beka.



Yukcyny6 — apeBHuit
yOapHbIi kpaTep AMamMeTpoMm
180 kM, HaxoasLmiACs

Ha nonyoctpose tOkaTaH.
MpennonaraeTcs, 4To KpaTep
obpasoBarcs okono 65 MiH
TET Ha3ag, B KOHLE MENOBOrO
nepvoga B pesynerare
najieHus actepouaa
AnameTpom okono 10 k.
OHepryst yaapa oLeH1BaeTcs
B 5x10*23 [xoyneit unm

8 100 000 ruraToHH

B TPOTWIOBOM 3KBUBArEHTE.

WISE — vHdpakpacHbIit
kocmuyeckuin Teneckon HACA,
3anyLLEHHbIA Ha OKONO3EMHYHO

opbuty 14 nekabps 2009 ropa
C Lienbto nonyyexus 063opa
BCero Heba B MHpakpacHoMm
AuanasoHe.

Famma-Bcnnecku —
MacLLTabHble KocMUYeckue
3HepreTuyeckme BLIGPOCH
B3pbIBHOIO XapakTepa
NPOAOIIKUTENBHOCTBIO OT
MUANUCEKYHL [0 Yaca,
Habnogaemble

B OTAAMNEHHbIX ranakTukax.
3a HeCKONbKO CekyHA
BCMbILLKY BbicBOGOXAaETCA
CTONbKO 3HEPTUM, CKOIKO
ConHuem Bbigensetcs

33 10 mnpg ner.
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NpupopgHbie
KaTacTpodbl

IMocnenHssa rmobanbHasI MpUpodHas KatacTpoda, IOoCTaBUBIIIAs YeNIO-
BE€YECTBO Ha I'paHb BEIMUPAHUS, mpousoiiia mpuMepHo 74 000 net Ha-
3a]1 U CBsI3aHa C U3BepXKeHMUEM cylepByKaHa Toba Ha MHIOHE3UACKOM
octpoBe Cymartpa. Ilocie 3Toro pesko ymana YKUCIACHHOCTb IIPEIKOB
yenoBeka. Mx octanock mpumepHo 20 000, uTo onpenensercs MeToaa-
MU T€HETHMYECKOro aHaiau3a. BeposTHO, 3TO CBSI3aHO C pas3pylleHUeM
MUIIEBBIX LIETI0OYeK U 000CTpeHUEeM KOHKYPEHIIMU 32 OCTAaBIIMECS pe-
CYPCBHI B CBSI3M C [UIMTEJIbHOM BYJIKAHUYECKOM 3UMOM, ITOCJICIOBABIIECHA
32 U3BEPKEHUEM.

MepnoanyHOCTb M3BEPXKEHUS CBEPXBYNKAHOB Ha 3emre co-
ctaBsngaet okorio 100 000 reT.

CoBpeMeHHasl LMBWJIM3ALMS MOIJIa Obl MHEPEXMUTh BYJIKAHUYECKYIO
3UMY, XOT$I TIOT€PU ObLIM Obl OTPOMHBI.

Jpyroii IIMPpOKO U3BECTHBIN INTOOATBHBIN PUCK — MaJeHue acTepouaa,
nogo0OHOro TOMY, KOTOPBI, BEPOSITHO, MOCIYXXMJI OOHON W3 MPUYUH
BBIMUpaAHUS IUHO3aBpoOB. OO0 3TOM COOBITUM CBUAETEIBLCTBYET KpaTep
Yukcynyo B Mekcuke.

Actepongbl guameTtpom okorno 10 kM nagatT Ha 3emnio OanH
pa3 B 30 MnH ner.

W naxe Takyro KatacTpo@y Mmepexuao Obl HEKOTOPOEe KOJMUUECTBO JIIO-
neil. IToTHOCThIO YHUUYTOXUTh PO JIFOACKON MOT ObI TOJIbKO acTepOU/I
nuameTpoM oT 30 KM, HO ero Obl YK€ JaBHO OTKPbUIU.

IToMuMoO acTepougoB OIACHOCTh TPEACTABIISIOT KOMETBI, OCOOEHHO
TaK Ha3blBaeMble TEMHbIC KOMETbI — MOKPBIBIINECS TEMHOM KOPKOI 1
notoMy HeBuAMMEBIe. OIHAKO BhIBeIeHHBIE HA OpOUTY MH(PpaKpacHbIE
TeAeCKOIIbl, Takue Kak WISE, cnocoOHBI nX 0OHApyXKUBaTh.

Eme omHa mpuymMHa MacCOBBIX BBIMUPAHUI B IIPOIIIOM — 3TO TaMMa-
BCILJIECKM, TO €CTb TaKK€ B3PBHIBbI CBEPXHOBBIX, IIPU KOTOPHIX 00Opa3yeT-
Csl y3KUI MyYOK raMMa-JIydeit, ClIOCOOHBIN «ITOMXKapUTh» IUIAHETHI Ha
pacCTOSIHMU B THICSIUM CBETOBBIX JieT. IIpaBma, ero Bo3neiicTBue OymeT
KOPOTKMM, TaK 4YTO oOpaTHasi CTOpOHA IJIaHEeThl MOXET YIEIeTh.

[pyrue raob6aiabHbIC IIPUPOIHBIE KAaTacTPOodbl ellle MeHee BEePOSTHEL.
OIHaKO eCTh PUCK, UYTO YEJIOBEK CBOCH AESITEIIbHOCTHIO CIIPOBOLIUPYET
IpUPOOHYIO KaTacTpody, IS KOTOPOIl yXKe CIOXWINCH YCIIOBUS: Ha-
MpaBUT K 3eMJIe aCTePOU I MK IIPOOYIUT CYyIepBYJIKaH.



HenpepBunpgumbie
nocsiencTBusa

3HaYNTENIbHOE YHCIO TIPO0JIeM, C KOTOPBIMH YeJIOBEUYECTBO MOXKET
CTOJIKHYTBCS B OymyIieM, TOpOXIAIOTCS 3aKOHOM HETIPEeIBUINMEBIX T10-
CJIEICTBUIT, KOTOPHIN (popMynmpyeTcd Tak: «J[1000e BMemareabCTBO B
CIIOXXHYIO CUCTEMY MOXKET IIPUBECTH WJIN He TIPUBECTH K XKeJTaeMBIM pe-
3yJIbTaTaM, HO HaBepHSIKa IIPUBeIET K HETIPEABUANMBIM U YaCTO HEXe-
JIaTeNbHBIM TTOCHIEACTBUSIM». BOIBIMIMHCTBO 3KOJIOTMYECKUX Mpo6IeM
IBIIIOTCS IpUMepaMU JIeMCTBUS 3TOTO 3aKOHA.

Kpome Toro, K HeNpeaBuIMMbIM MOCIEACTBUSIM OTHOCSITCS BO3MOXHBIE
PUCKM OT HAYYHbIX SKCIIEPUMEHTOB, CAMbI 3HAMEHUTBINA U3 KOTOPDIX,
HO J1aJIEKO HE €AMHCTBEHHBIA — 3TO PUCK BO3HUKHOBEHUSI MUKPOCKO-
MUYECKOM YEPHOM IbIPhI B KOJJIAlIEpeE.

I[IpuyuHEI CylIeCTBOBAaHMS HETIPEABUANMBIX ITOCIESACTBUIN HAIPSIMYIO
CBSI3aHbI ¢ KOTHUTUBHBIMY MCKAaXXEHUSIMH, O KOTOPBIX peydb IIjIa B IJIa-
Be 1. UeM ciioxkHee Halll MUP U YeM O0oJibliie Mbl IpeANpUHUMAEM pa3-
HOOOpa3HBIX OEWCTBUI1, TEM OOJIbIIIE IIIAHCOB CTOJKHYThCS C HEIIpen-
BUIMMBIMU IIOCJEACTBUSIMHU OYE€Hb OOJIBIIOTO MacliTtaba, TeM OoJiee,
KOrma MBI CO31aeM YHMKaJIbHBIE CUTYallMU, paHee He CydYaBIIMeCs HU
B IIPUPOJIe, HU B UICTOPUU YEJIOBEUECKOM IMBUIN3AINH.

Coumonor Pobept MepToH BHIAEISICT CIACOYIONINE IPUYNHBI HEeIIPe -
BUJIMMBIX ITOCJICACTBUIA:

® HCEBECACHUEC — HaAJIU4YUC 06CTO$ITCJIBCTB, O KOTOPBIE Mbl HE 3HAacEM
M1 3HATb HC MOXKEM,

*  OIIMOKM — Pe3yabTaT AefCTBUS KOTHUTUBHBIX MCKaXKEHUIA;
* MpennoyTeHue KPaTKOCPOUYHBIX 1IeJIel TOJITOCPOUYHBIM;

* cjeAoBaHWE ILIEHHOCTSM, KOTOpbI€ MPUBOASAT K HETaTUBHBIM pe-
3yJbTaTaM B JOJITOCPOYHON TMepCreKTUBe (HampuMep, OTKa3 OT
OITBITOB Ha XWBOTHBIX MOXET 3aMeJIUTh BHEAPEHUE IIEHHBIX Jie-
KapcCTB).

CBepXCJIOXHbBIE CUCTEMBbI BEAYT C€0s NPUHILIMIINAIBHO HEBBIYUCIUMBIM
o0Opa3oM, XaOTUYECKH, YTO O3HAYAET, UYTO Y HUX BCerma OyayT HeIlpen-
cKasyeMble nociaeactBus. Kpome Toro, yacrto juia, IpMHUMAaIOIINE pe-
LIeHUs, JaXe He 3alpallnBaioT MHOOpMaIlno, KOTopas BaxKHa IJIS UX
IIpOeKTa, MOTOMY UYTO HE 3HAIOT O €€ CYIIECTBOBAHUU 1 3HAUYCHUMU.

Yapib3s [leppoy co3man TeOpUIO «eCTECTBEHHO BO3HUKAIOIIMX aBapuii»
(normal accidents), B KOTOpOM ITOKa3aj, YTO IIPU HOCTATOYHO OOJIb-
IO CJIOXHOCTH TEXHUYECKOM CUCTEMBI B Hell €CTECTBEHHBIM 00pa3oM
BpeMsI OT BpeMEHM BO3HMKAIOT aBapUH, CBSI3aHHEIE CO CIIyYaliHbIM He-
MpeacKa3yeMbIM HaJIOXEHUEM HECKOIbKUX (haKTOPOB, B KOTOPBIX HU-
KTO He BMHOBAT. CBSI3aHO 3TO C TE€M, YTO IIPOCTPAHCTBO BO3MOXKHBIX

PoGepT KuHr MepToH
(1910-2003) — oauH 13 cambIx
W3BECTHbIX aMEPUKaHCKMX
coupornoros XX Beka u
KpynHemwwnx npeacraBuTenen
CTPYKTYPHO-(DYHKLIMOHAMBHOTO
aHarnu3a, ocHoBaTeNb HayKu
covuyonoruu.

Yapnb3 Meppoy —
WM3BECTHbI aMEPUKAHCKNIA
COLM01TOr, CeLWanicT no
Ypes3BblyaitHbIM CUTYaLsM.
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CaHkT-lNeTepOyprckumn

napanoKc — napafokc,
VNIKOCTPUPYHOLLMIA
pacxoxpeHue

MaTemaTtu4ecKkoro oxuaaHua

BbIMIpbILLIA C €70 OLIEHKOM
MoALMU: oAV BPSAL, N1

OypyT urpath B 3Ty Urpy, XOTS
MaTeMaTu4ecKoe oXuaaHmne
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BbIUMPbILLA B HEW
©ECKOHEYHO BEMNMKO.

COCTOSIHMM TaKO¥ CUCTEeMbl HACTOJBKO BEJIMKO, YTO HEBO3MOXHO MpPO-
cuuTaTh Bce mociaeactBus. Kpome Toro, cIoXXHOCTh NPUBOIUT K TOMY,
4YTO BCETda MHOXECTBO (DAKTOPOB IEUCTBYET ONHOBPEMEHHO W MOTYT
«3alleNUThCS» OPYT 3a ApyTa HempenckasyeMblM oopa3oMm. Ileppoy pe-
KOMEHAYET YIPOIIaTh CUCTEMBI, AeJiasl UX MoBeaeHUE 0oJiee TMHEHHBIM
U TIpeacKa3yeMbIM.

Bo03MOzKHbBIE THIIBI KaTaCTPO(l), ABJIAIOIIMXCA HEeNIpeABUANMbIMHA
nmocjaeacCrBusaMu

1. Omwmobka B nporpammupoBanun MU unu c60ii B ero padbote, Korma
OH cTaHeT BceMupHbIiM .

2. HemnsBecTHOCTH JOJTOCPOYHDbIX MOCJIEACTBUM HAKOIJIEHUSI B OUO-
C(bepe MHOXKECTBA NCKYCCTBCHHO ITPOMN3BOAMMDBIX BCIIICCTB.

3. HayuHble 3KCIIEpMMEHTHI C aAPOHHBIM KOJUIAMIEPOM.

4. CBepxryboKoe MpOHUKHOBEHME B Heapa 3eMJIM, CITOCOOHOE CIIpo-
BOLIMPOBATh TUTAHTCKOE BYJIKAHUYECKOE U3BEPKEHUE.

5. BceMupHBI CUCTeMHBI KPU3KC, COMPOBOXIAIOIIMICS McYyepra-
HUEM PECypCOB, KOHOMUYECKUM KPU3UCOM, TEPPOPU3MOM, TOHKOM
BOOPYXEHUI C MPUMEHEHUEM BCEX BUIOB HOBBIX TEXHOJIOTUIA IS CO3-
JIaHUusl opyXusi, O0pbOOI 3a BJIACTb U MUPOBOM BOWHOI, B pe3yJibTa-
T€ YEro YUCICHHOCTh BbIXKMBIIMX YIAAET HUXE ONPENCTICHHON YEPTHI,
32 KOTOPOM MOCJEIYyET MPOLECC CAMOIOAAEPXKMUBAIOIIETOC KoJjtarca
nuBuAn3auu. [1o coBpeMeHHBIM OLIEHKaM, IJIs MOAIepXKaHUs BuUIa
HEeo0X0AUMO, YTOOBI B OOHOM cpene oOUMTaHUSI HAXOAUJIUCh HE MEHee
1000 ero npencraBUTENIEH.

6. PenurnosHbele BepoBaHUs, B KOTOPHIX 3arpoOHas XU3Hb CUUTACTCS
OpearnoyTuTelbHee 3eMHON (HalmpuMep, TEPPOPUCT B3pbiBaeT OOMOY
paau TOTO, YTOOBI MOMACTh B pait).

[MOBAIIbHOE TMOTEMNEHNE

AHTpO]’[OFCHHOC robajibHOE MOTeIJIEeHUe — OAUH U3 PE3YJIbTAaTOB nen-
CTBUA 3aKOHA HENMPCABUAMMbIX MOCJEICTBUI: KOT/Ia CO3/1aBajiach OHEP-
Ir€TMKa Ha MMUHEpAJbHOM TOIUIMBE, HUKTO HEC IIpcariojarajl, 4ro OHa
MOXKET MOBJIUSITh Ha II00aIbHbINA KIUMaT.

OcHoBHbBIE (baKTLI, Kacammumecs 100AJIbHOr0 MOTENJICHUS

1. PaHo nay no3aHO OHO MPOU30MIET, BIUIOTh 10 BEIKMIIAHUS OKEaHOB.
Poct cBeTumocTu CoJiHlia, CBSI3aHHBIM C POCTOM €ro paauyca, COCTaB-
nsteT 10% 3a muuapp jet. [ToaToMy B TeueHHe OIMXKAMIIET0 MUAJIM-
apaa jet (IUII0C-MUHYC HECKOJbKO COT MUJUIMOHOB JIeT) TeMrepaTypa
Ha 3eMJie CTaHeT HelpueMJIeMOl 1Jist Xku3HU. M1 OCHOBHOI BOIIpOC He
B TOM, OYy/eT Jin TJ100aIbHOE TTOTEIIEHUE, 4 B TOM, HE MOXKET JI1 OHO 1O
KaKMM-TO IIPUYMHAM IIPOU30NTH paHBbIIIE 3TOI0 CPOKa.

2. Mogenu, onmuchIBalore I1o0aabHOe MOTEIUICHNUE, KpaiiHEe CIIOXKHEI,
W TI0YTH HUKTO, KTO IIPETEHAYyeT HAa 3HAaHME UCTUHEI O IIOTEIJICHUU, He
3HaeT Bcex meraneii. C METOMOJIOTMYECKO TOYKHM 3pEHUSI TeMa INIO-
0aJIbHOTO IIOTEIJICHUSI SIBJISICTCS TONBITKOM CHENATh AajieKO HIyIIne
BBIBOABI HA OCHOBE C/1a0bIX CUTHAJIOB. B oTHOIIIeHMM INI06GAIBLHOTO I10-
TEIUIEHUS AeCTBYET TaK HasbiBaeMblil «CaHKT-IleTepOyprckuii mapa-
JIOKC» — HauOOJIbllIee 3HAUCHE UMECIOT HauMeHee BEPOSITHBIE MUCXOMbI



pa3BUTHUS COOBITHIA. JIpyTMHU CI0BaMH, IEPEX0O B KaTacTpOUICSCKUA
PEXUM SIBJISICTCSI MaJIOBEPOSITHBIM MCXOAOM, HO MaKCHUMaJIbHBIN yIIIepo
TSI YeJloBedecTBa OyaeT MMEHHO OT HeTo.

]'[epexoz[ B KaTaCTpO(I)I/I'-ICCKI/Iﬁ PEXKNM CBA3aH C BO3MOXHOCTLIO
«B3PBIBHOT'O» BBICBO60)KI[CHI/IH OKC€AaHCKHUX rmaparoB M€TaHa U pac-
TBOpeHHOI‘/JI B OKC€AaHC€ YITICKHMCJIIOTHI TP JOCTUKEHHNHN HEKOI'O ITOPO-
ra noabeMa TeMIICpaTypbl, SBHAYCHUEC KOTOPOIO ITIOKa HEM3BECTHO.
He cTout yciiokanBaTb cebst MBbICJIAMM, YTO MBI 2KUBEM B KPUOSDPY.
HNmenHo B 3TOT nepuong mporucxoauT MakKCMMaJIbHOC HAKOIIJICHUE
ME€TaHa Ha JH€ OK€aHa, TO €CTb YEM JOJIbIIC KpMNMoapa, TCM B MCHEC
YCTOﬁQHBOM COCTOAHUU HAXOAUTCA KJIAUMarT.

3. MoXHO peryampoBaTh TeMIIepaTypy 3¢eMHOI aTMocdephl o Tpebdo-
BaHUIO, PACIIbLIS B BEPXHUX €€ CJI0SX HEOOJIbIINEe KOJIMYECTBA OKCUIA
Cepbl, NbUIM U AaXXe MOPCKOI BOJIbI. DTO MOXET MOTPEeOOBATh PACXOIOB
He 6oiiee yem 400 MJTH ITOJIApOB B TOA.

VY 3TOro reOMHXEHEPHOTO CITocoba peryJIMpoBaHusl, KOTOPBI Mbl Ha-
3piBaeM «IliaH 2», ecThb psii mpeuMyliecT nepen «IlmanoMm 1» — cHU-
JKEHHUEM YPOBHS YIJIEKMCIOTHI B BO3IyXe:

€ro MOXHO OBICTPO OTKJIIOYUTH, MPOCTO IMEPECTAB MOAAEPKUBATH
HeoOXOIMMbIe KOJIMYECTBA B3BECU B cTpaTocdepe;

OH MO3BOJISIET OMEPATUBHO PearupoBaTh HAa YpE3MEPHOE OXJIAXKIE-
HUE U TEeperpeB KJInuMaTa Ha OCHOBAHWUY MOCTYIUICHUS «CUJIbHBIX»
CUTHAJIOB, U CHUXKAET BIUSHUE HEOTIPEIECICHHOCTH HAIlIEW KJiInMa-
TUYECKOU MOJIENH;

OH MOXET OBbITh IIpMMCHCH CHMJIaMU OITHOM CTpaHbl U HEC Tp€6y€T
CAMHOAYIIHOI'O 00BbeAUHEHUS BCeX rocygapcCTB.

OnHako y «IlmaHa 2» ecTb M CBOU HENOCTATKU:

HaKOMJEeHUE YIJIEKUCIOTHI NPOJOJKMUTCS, YTO MPUBEAET K POCTY
KUCJIOTHOCTU OKe€aHa, TM0eIn KOpajioB, 00pa3oBaHUIO B OKEaHE
MEPTBBIX 30H U JaJIbHEHAIIMM BbIOpOCAM MeTaHa U3 HEero;

110001 cO0¥i B HEIIPEPHIBHOI padOTe CUCTEMBI ITOIIePXKAHMS TeM-
nepatypsl 3eMJIM UpeBaT Pe3KUM CKAaYKOM IJIOOAJIbHOM TeMIiepa-
TYPHI;

y «I1naxa 2» MOTyT OBITh CBOM HETIPESABUANMEIE TTOCIIEICTBUS;
caMmo Hanuuue «Il1aHa 2» CHUXaeT pelruMOCTb roCyIapCTB CIea0-
BaThb «Ilnany 1» — orpaHU4YMBaTh BHIOPOCHI ITAPHUKOBBIX Ta30B.

OnHako MBI IojiaraeM, 4To uMeHHoO «IlmaH 2» OydgeT NMpuUMeHEH Ha
MIpakTHKe, ITOCKOJbKY IOKa HEe BMAIHO YCIIEXOB Ha IeperoBopax II0
orpaHn4eHuIo BEIOpocoB CO) 1n3-3a NOIUTUISCKUX PA3HOTITIACHUIA U He-
OINpeIeJIEeHHOCTU KIIMMAaTUIECKIX MOIEIICH.

Kpuoapa —nepvog
CyLLIECTBOBaHMS Ha 3emne
KOHTPaCTHOrO knumara ¢
XONOAHBIMM MOMKOCaMK, KaK B
No3[HEM Naneo3oe v No3aHeM
KalHo30€.



MapTuH [xoH Puc
(pog. 1942) — BpuTaHckmia
KOCMOMOT 1 acTPOIN3IK,
O[VH 13 co3aaTenei Teopum
KBa3apoB, aBTOP MHOTUX
KHUI, NONynsprU3npyroLLmx
acTpoHoMuio, 1 500 Hay4HbIX
crareit. [peackasan
kaTacTpoduueckoe
3emneTpsaceHne 1 LyHamu
2011 roga B AnoHuu.

Puuyapa Annex MNo3sHep,
(pog. 1939) — amepukaHckmia
tOPUCT, CyAbs, TEOPETUK
topucnpyaeHLnK,

aBTop 40 KHur

Mo BONpOCaM npaga.
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OueHkKa pucKkoB
N HeoOxoauMble Mepbl

OnHO U3 00BSICHEHMI 3araKy MOJTYaHUsI KOCMOCA, U3BECTHOE KakK Ia-
panokc @epmu, COCTOUT B TOM, YTO BCE LIMBUIN3ALUU, BO3HUKAIOIIME
BO BceneHHOI, ¢ Hen36exXKHOoCThIo caMoyHuuToXxaroTcst. C 1990-x ronos
3a pyOexXoM omyO0IMKOBAHO HECKOJIbKO paboT, B KOTOPBIX UCCIEAYIOT-
cs T1o0abHbIe PUCKM TaKOi KatacTpodbl, KOTOpPasi MOXET MPUBECTU
K ITIOJTHOMY HEOOPAaTUMOMY YHUYTOXEHUIO 36 MHOM LIMBUIU3ALIMU.

Maptun Puc B kHure «Ham mocnengHuii yac. IlpenynpexnaeHue
YYEeHOTO: KaK Teppop, OoIInOKa 1 IIPUPpOIHasI KaTacTpoda yrpoxa-
JOT OymyImieMy 4ejloBedecTBa B 3TOM Beke u ganee» (2003) omeHmn
IIaHCHI BEIMUpaHUs yejaoBeuecTBa B XXI Beke B 50%.

J>xoH Jlecnu B kHure «KoHel cBera. Hayka 1 aTuka 4yeioBe4ecKo-
ro BeiMupaHus» (1996) BoepBbie TTOKa3ajl BEICOKME OLIEHKU PUCKa
MOJIHOTO BbIMUpAHUSI 4YejioBeYeCTBa M MpeACcTaBUI MyOJMKe Tak
Has3bIBaeMblit Doomsday argument Kaprepa—Jlecnu, KOTOpbIii I1O-
Ka3bIBaeT, UTO BEPOSITHOCTh II0o0aabHOI KaTacTpodhbl B OIuxKali-
1eM OyayiieM BeChMa BeluKa.

Kuxura Puuapna Ilo3nepa «Karactpoda. Puck n peakuust» (2004)
IMOCBSIICHA MTOTOIIHOMY 3KOHOMWYECKOMY aHaIN3y PHUCKOB IJIO-
OasbHOM KaTacTpodbl M HEOOXOOMMEBIX MEp II0 €€ IpeaoTBpalle-
HUIO, KpOME TOrO B HEll PacCMOTPEHBI IOPUANICCKHUE BOIIPOCHI
BpoOAe JOMYCTUMOCTHU ITBITOK TEPPOPUCTOB, YIPOXKAIOIINX IJI00AIE-
HOIT KaTacTpodO¥i.

Huxk bocTpoM B cTaTbe «¥Yrpo3bl CYIIECTBOBAHUIO. AHAINU3 ClieHA-
pueB BeiMupaHusi» (2001) nan moaHbIH 0030p MTOOATBLHBIX PUCKOB
U TPEIOXKWII UX OMPENeIEHHYIO KJIacCU(pUKAIUIO TI0 CUJIE U TIO
MOMEHTY HACTYTIJICHUS.

Kaxngaga u3 crareit . KOapkoBcku «MCKYCCTBEHHBINM WHTEJUISKT
KaK MO3UTUBHBIA U HEeraTUBHBIN (pakTop MI00ATBHOTO pUCKa» U
«KOTHUTUBHBIE UCKaXEHUsI, BIAMUSIONINE HA OLIEHKY IJ100ajbHbBIX
pUCKOB», onnyosmkoBaHHBIX B 2006 rogy, oTKpblia HOBYIO 00JIaCcThb
B U3yYEHUU TNIOOATbHBIX PUCKOB.

OO01uii BEIBOJ, KOTOPBIN JeIal0T BCe aBTOPbI, — HeyIIpaBjsieMoe pa3-
BUTHE HOBBIX TEXHOJIOTUM MOKET MMPUBECTU K INT0OAIbHOM KaTacTpode.
OLIeHKM 3TUX PUCKOB JOBOJILHO BEJIUKMU.

BoctpoM nuieT, 4To ObLIO OB HEPpa3yMHO OLIEHUBATh PUCKW BEIMUpA-
HU 4eIoBedYecTBa MeHee yeM B 25% B ommxkarimue 200 jet.



Puc nonaraet, yTo maHchl BeIMUpaHus yeloBeuecTBa B XXI Beke paB-
HbI 50%, Jleciu ouenuBaet ux B 30% B Ommkaiimme 500 j1eT, TO ecThb

OLICHKHN HOCAT NIPUMCPHO OOMH M TOT K€ IMOPAOOK.

O4YeBUIHO, YTO IMTEIHLHO CYIIeCTBOBAaTh B U3MCHUYMBOM BHYTpPEeHHEMH
U BHEIIHEH cpene MOXET TOJbKO IIMBUIN3AlIMS, KOTOpas UMeeT OIHOMI
13 CBOMX MEPBOOYEPEIHBIX 1iejieli COOCTBEHHOE COXpaHEHUE, TO €CTh,
Kak cka3all A. A. KoHOHOB, peanu3yeT 3aga4yy HEYHUYTOXKMUMOCTU LM -
BUIM3auuu. JJIs1 peanm3anuy 3TOM LA HeoOXOAUMbI eAMHOE YIIpaB-
JIEHWe LUBUJIM3alnell 1 BBICOKMU YPOBEHb KOHTPOJISI Hal €€ OTHCIb-
HBEIMHU COCTaBIISTIONINMM, a TAKXKE MOIIIHBIC MHCTPYMEHTHI IPEeIBUACHMS

U IIJITAaHUPOBaHUS OyIYyILIETo.

[Ons BblKMBaHUS UMBUIIM3AUMM Heobxoguma addekTuBHas
dyTyponorus.

JTnHM 06OpPOHLI OT rMMOBanbHbLIX PUCKOB,
KOTOpble MOXeT co34aThb unBunmnsauus

JNnHuma ConyTcTBy-
CopepxaHue OnucaHue
060pPOHbLI owue pUCKun
PocT ocos- TwaTtenbHoe nccneno- Ha aton ctagumn Mpomeanexue,
HaHuA BaHWe npobnemsl, Npu- Mbl HaxogMMcst yBsi3aHWE B WH-
npo6nembl HATME MEeXOYHaPOLHbIX celvac TennekTyarnb-
cornalweHui B OTHOLLIEHUK HbIX crnopax,
N3BECTHbIX PUCKOB owwnboyHoe
onpepenexune
npuopuTETOB
Co3pgaHue YcTaHoBneHne KOHTpons HeyTo Bpope OwnboyHas
rnob6anbHoO- Hag oTAenbHbIMU CyOb- COBpPEMEHHOM KOMaHaa eau-
ro ueHTpa eKTaMu, KoTopble MoryT CUCTEMbI KOHTPO-  HOTO LieHTpa
NPUHATUA nonb3oBaTbCs pe3ynbrata- s 3a A4epHbIM ynpaBneHus

peweHun Nno MM pa3paboToK OnacHbIX HepacnpocTpa- MOXET pacrnpo-
BCEMMUPHbLIM  TEXHONOMNN, OrPaHNYEHNe  HEHUEM CTpaHUTbCA No
yrposam, nccneaoBaHuin B onacHbIX (MATATO) Bcen 3emne.
cynepOOH HanpaBreHNAX U YCKOPEH- Hanpwuwmep,
Hble UccneaoBaHus B TeX owmbo4yHoe
obnacTsix, kKoTopble MOryT pelieHue
OaTb CPpeAcTBa 3aWuThbl 0 BolHe B Mpa-
ke B 2003 rogy
6bIno npu-
HATO C Uenbio
YHUNTOXAEHUS
Tam opyxus
MacCcoBOro no-
paxeHus
PasmeweHne bBuowuT, HaHownT n UN- Mpobnema Bcex OTW WKUTbLI MO-
rnobanbHbIX  LWWUT — 3TO HEYTO Bpoae cUCTEM 3aLunThl ryT co3gaBaTtb
cuctem npeagnaratollerica cenyac B TOM, YTO OHMU HOBbIE PUCKMK
3awWmnThbl BcemunpHon cuctemsbl NMPO, naccuMBHO pearn- Mo TUNy «aB.-

HO AN APYrMX TEXHOMOrUiA

PYIOT Ha BO3HU-
KaroLue yrposbl
1 NO3TOMY OT-
CTaloT OT HUX Ha
AecsaTuneTnst

TOVUMMYHHbIX
peakuuny» unm
npocTo B pe-
3ynsrate c6oeB
B paboTte

AnekcaHgp

AHaTtonbeBun4 KoHOHOB

(pog. 1973) — cTapLumit

HayuHbili COTPYIHMK

MHCTMTYTa CUCTEMHOIo

aHanu3a PAH, asTop obLuen

TEOPUU HEYHUHTOXNMOCTHU

yenoBsevecTtsa.

[MonHbIit 0630p BCEX
rno6anbHbIX PYCKOB
COLEPXKUTCS B KHUre Anexces
TypumHa «CTpykTypa
rno6ankHoi KatacTpodbi».
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Okxonuarnue maba.

NyHua ConyTcTBy-
CopepxaHue OnucaHune
060pOHbI loLMe pUCKU
«MMmobanb- CosgaHue cneunanuanpo-  Yxxe cenvac B cnyyae
HbIW BaHHbIX YOEXMULL-KOBYETOB  MOXHO TEOPETU-  SIAEPHOMN
nnaH B» pasHbIX TUMNOB, B KOTO- Yecku cosgaTb BOMNHbI ybe-
pbIX 4OCTAaTOYHOE YUCOo ybexuwa ot XKulla cTaHyT
niogen CMoXeT NepexuTb rnobanbHoro Luenamu;
kaTacTpody pagMoakTUBHOMO, B XOPOLUO
XMMWYECKOrO U 3alLUNLLEHHbIX
6uonornyeckoro  y6exwuax
3apaxeHun, MOXeT Npofon-
KOTOpble MOrnu XKaTbCs roHKa
Obl ObITb aBTO- BOOPY>XEHUW,
HOMHBI Hanpumep
B TEYEHUne pa3paboTka
OEeCATKOB neT ovonornyecko-
ro opy>xus
«MMobanb- Cos3naHne aBTOHOMHbIX K atomy Bapu- Puckom ocso-
HbIX KOCMMUYECKUX NOCENEHU, aHTy Npu3bIBaeT  eHus Kocmoca
nnaH C» CNOCOOHbIX 3aLLUNTUTL CTunBEH XOKUHT, MOXET ObITb,
CTuBeH Ynnbam NOTOMKOB ItoAen NoYTH Nno MHEHUIO Hanpumep,
XokuHr (pog. 1942) — OT BCEX BUAOB 3EMHbIX KoTOoporo, ecnu oBnageHve
AHIMACKNIA YYeHbIA, OfNH Kkatactpod Yyenose4yecTBO MOLLHbIMK
13 Hanbonee BNUSTENbHBIX XOYET yueneTb NCTOMHMKaMK
(PM3NKOB-TEOPETMKOB HALLEro B Gnvxkanwune 3HEeprum un
BpemeHu. OcHoBHas 0bnactb 100 nert, oHO cpeactesamu
€0 UCCNneaoBaHUN — OOJTKHO UHTEH- JOCTaBKu
KOCMOIOrvsi 1 KBaHTOBas! CUBHee ocBau- opyxus

rpaBuTaLms.

BaTb KOCMOC




'nasa 10

Cpepna oOutaHus
N TeXHUKa

Oyaywero



Po0OOTHI

MOHOTOHHBIN TPYA, JUIIEHHBIN TBOPYECTBA, YHUKACT YeJIOBEKa, BhI-
XOJIAIIBAET €TO CYLIHOCTh, YHUUTOXAET JINYHOCTb.

OcHoBHas 3apaya poOOTOTEXHUKM — MOKOHYUTb C husunye-
CKMM TPYyOOM.

Po6GOTH MOTYT 3HAYUTEJILHO U3MEHUTD XXKU3Hb JIIOAEH, 3alIUTUB UX OT
oo OMacHOCTEN U 10OaBUB MHOXECTBO HOBBIX CITOCOOOB MPUSATHOTO Bpe-
JleoHapao aa BuHumn MSNPENpPOBOXICHMUS.

(1452-1519) — Benukuit
UTamNbSHCKIIA X1BONKCELL,
CKYTILTTOP, apXUTEKTOP, PoboT — 370 MalLnHa, cnocobHas BbINOMHATL 3a4a4M C BbICO-
aHaToM, eCTECTBOUCTbITATESb, KOW CTeneHbd aBTOHOMHOCTW BO BHELLUHEN cpene.

VI306peTaTeJ'Ib, nucarenb,
aBTOP NepBOro YepTtexa

yenoBekonogo6Horo pobora. Bo3MoxkHOCTB pcaiun3alvm IMOJIHOILICHHOTIO p060Ta 3aBUCHUT B IICPBYIO

B 1495 rogy npeactasun o4yepcab OT CO3daHUA I/II/I, KOTOPBIA MOXET CTaTh €ro «MO3rOM», 1acT
AeTanbHbIi MakeT BO3MOXHOCTh OPUEHTHUPOBATHCS B IIPOCTPAHCTBE, PACIIO3HABATh ITpe/-
MEXaHU4ECKOTO pbiliaps, METhI M IOHUMATh OOJILIIYIO YaCTh YeJIOBEYSCKOM PEUH.

CrocoBHOro CAETb, JBMUraTh
pykamu 1 rofioBoi, a Takxe
noaHUMaTh 3abparno.

OCHOBHbIe HanpaBlieHnsa pa3BnuTtusa
cneunann3npoBaHHbIX pOGOTOB

Bup po-

CocTosiHue, NPOrHo3bl Mpumepsbl
6oToB » P P P

Po6otusn- K 2015 rony amepukaHckas apmusa  Jletom 2010 roga apmusa CLUA npo-

pOBaHHble  MfaHMpoBana 4acTU4YHO NepenTU BOAMIA UCMNbITAHNS HOBOWN aBTOHOM-
cpeacTBa Ha poboTU3NPOBaHHbIE aBTOMOOK-  Hou nnaTtdgopmbl (APD), koTopas
TpaHc- nv Ana 4oCTaBKu rpy3oB npeacraBnaeT cobon 9,6-TOHHbIN,
nopra 6-konecHbIN 6eCnMNoTHLIN aBTo-

Mo6Unb-poboT, paboTaLwmin Ha
rmMépuaHOM 3NEKTPUYECKOM NpuBoae

BoeHHble Mo gaHHbIM MeHTaroHa Ha Camble nonynsipHble U3 BOEHHbIX

po6oThI 2007-2013 rogbl, CLUA Bblgenuno po60TOB — 6EeCcnunoTHbIE CaMOSEeThI
Ha pa3paboTky poboToB 0KOMo 1 aBTOMOOUNM, a Takke poboThbI-ca-
4 mnpg gonnapos nepbl U po6OTbI-TPAHCNOPTUPOBLLNKA

Tuna BigDog. K Hayany 2009 roga
B BoMHe npoTtume Mpaka CLUA nc-
nons3osanu 12 000 po6oToB oKono
25 pasHbIX cneumanusaunin, B Tom
yncne 6ecnunoTHbIe BO3AYLUHbIE
cyna
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ITlpoooaxcenue maba.

Bua po- CocTosiHMe, NPOrHO3bI Mpumepbl
6otoB
Mpounssoa- [llepsble NpoMbILLIEHHbIE po6o- Cawmble pacnpocTpaHeHHble aen-
CTBeHHble  Tbl ObINK co3aaHbl B 1962 rogy B CTBMUS, COBEpLUaeMble NMPOMBbILLIIEH-
po6oThbI CLIA. CxoactBo poboTtoB «HOHU- HbIMK poGoTamu: nepemelleHne
MenT» n «BepcatpaH» c Yenose- [eTtanen n 3arotoBoK, CBapka LLBOB U
KOM OrpaHu4MBanoch Hannymem ToYeyHas cBapka, Mokpacka, peska ¢
MaHuNynsTopa, oTAaneHHo Hano- OBWKEHUEM MHCTPYMEHTA MO CIOX-
MUHAaLLEro YErI0BEYECKYIO PYKY. HOM TpaekTopum
HekoTopble 13 HUx paboTtatoT 4o
cux nop
Crpou- B 2008 rogy MuHuctepctBo ctpon-  MHOrne coBpemMeHHble CTPOUTENb-
TelbHble TenbcTBa U TpaHcnopTa KOxHon Hble MEeXaHU3Mbl (3KCKaBaTopbl, NO-
po6oTbl Kopeun o6baBuno o paspaboTke rpy34mKu, NogbeMHble KpaHbl U Ap.)
TEXHOMOrKn, NO3BOMNALLEN Nor- MOTyT NPEBPaTUTLCS B CTPOUTENbHbIX
HOCTbIO aBTOMAaTM3MPOBaTb CTPOU-  poBOTOB MOCME 3aMeHbl UX yrpaBne-
TENbCTBO BbICOTHbIX 3aaHun. Ha HWUS Ha KOMMbloTepHoe. B Byayliem
BHeApPEHNE CTPOUTENBHbIX PO6O- MUKpocKonu4yeckne poboTel cmMoryT
TOB NMaHUPOBANochb NOTpaTUTb 3@  CTPOUTb MO METOAY MypaBenHuka,
3 ropga okono 17 mnH gonnapos poboTbI-NPUHTEPLI — NevaTaTh 3a4a-
HUS, a YernoBekoobpasHble aHapou-
Obl — 3aMeHATb YeroBeka BO MHOXe-
CTBE CINOXHbIX OTAENOYHbIX paboT
Meau- Po6oTnampoBaHHasi xupyprus Pa6ouunii npoToTMN NepBoro aBTo-
LUHCKME Havyana pasBuBaTbcs B 80-x MaTM4YeCKOro annapara B XMpyprum
po6oThI rogax XX seka. NporHosunpyetca «da Vinci» 6bin paspaboTaH B kKOHLE
nosiBNeHne MeguLnHCKUX 1980-x rogoB B pamMKax KOHTpakTa ¢
HaHopoboTOB apmuen CLUA. K 2010 rogy komna-
Huen Intuitive Surgical cepninHo npo-
nsseneHo 6onee 1000 Takmx anna-
paToB, U3 HMX 6 pabotann B Poccun.
Po6oT Wwmnpoko ncnonb3yeTcs B ypo-
noruun, B YaCTHOCTU, NPU XMpypruye-
CKOM NneyveHumn paka npegcraTenbHon
enesbl, MoYeK 1 MOYEBOro My3blps,
a Takxe B rMHeKonorum
Uccne- Yxe B 1960 rogy OMCTaHLMOH- WcecnepoBaTenbckme poboThl crnyxaT
poBa- HO ynpaBnsemMble TENEexXKN C ans nomcka, cbopa, nepepaboTku n
TenbCcKue MaHUNynsiTopoM, Tenekamepomn nepegayun uHdopmauum ob nccneqy-
po6oTbl n N MUKPOGOHOM MPUMEHSINNCH eMbIx 06beKkTax, 0CoO6eHHO B Tpya-
po6oTblI- ONnsa ocMoTpa MecTHocTu 1 cbopa HOAOCTYMHbIX U HEAOCTYMHbIX AN
y4YeHble npo6 B 30Hax BbICOKOW paguo- yernoBeka cepax — KOCMUYeckoe

aKTMBHOCTW.
MepBble poboThI-y4eHble «Agam»
n «EBa» 6bInM co3naHbl B
pamkax npoekta Robot Scientist
YHuBepcuteta AbepuctymuTa.

B 2009 roay xypHan Science co-
obwmn 06 OTKPLITUN, CAENAHHOM
«AgamMom», KOTOpPbIA CMOT Mpo-
BECTM NONHOLIEHHOE reHeTu4e-
ckoe uccneposaHue 6e3 yyactus
yenoBeka

NPOCTPAHCTBO, OKEAHCKNE rMyOuHbI,
Heapa 3emnu, aKcTpemanbHble nabo-
paTopHble YCNoBMUA 1 T. M.

Tak, B 2011 rogy nocne aBapuuv Ha
anoHckon ASC «®ykycumay ons us-
MepeHus ypoBHA pagnauumn B agep-
HbIX peakTopax MCnonb3oBanuch
pasnuyHble poboThbl, B TOM Yucne
Tri-Star 1V, pazapaboTaHHbIN y4eHbIMU
13 TOKUINCKOro TEXHOMNOrM4ecKoro
WHCTUTYTa B COTPYAHUYECTBE C
ANOHCKMM areHTCTBOM a3pOKOCMU-
YeCKMX nccnegoBaHnii Ans n3yveHus
nosepxHocTyn JyHbl
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Okxonuarnue maba.

B;;_g:- CocTosiHWe, NPOrHO3bI Mpumeps!
OomawHue  KOxHasa Kopes oGelwsaet cHab- K 2010 rogy pacnpocTpaHeHue Ha4va-
poboTbI- OUTb KaXaylo CemMbio AoMalll- N nony4yaTtb N1LWb y3Kocneynanuau-
cnyrm n HUM poboTom k 2020 rogy, HO K poBaHHble goMallHMe poboThl, TUNa
po6oThl 2010 rogy 6b1nM rOTOBbLI NULLb pob6oToB-NnblnecocoB Roomba.
anga yxoga OTAENbHbIE HEYKIHOXME aKCnepu- B 2010 roagy cdpaHuy3ackast poboTo-
3anpecta-  MeHTanbHble 06pasLbl cTpouTenbHas kKomnaHusa Robosoft
penbiMu BbIMycTUNa poboTa-NnoOMOLLHMKA
Kompai, koTopbli MOXeT cBOGOAHO
nepemMeLlatbcsl Mo 4OMY U OTKNU-
KaTbCs Ha KOMaHAbl, NPOU3HOCUMbIE
0ObIYHBIM YENOBEYECKNM A3bIKOM.
Po6oT nogcoeanHeH kK UHTEpHETY n
nogaepXXMBaeT opraHu3auuio Bugeo-
KOH(PEepEHLICBA3M, YTO OYeHb yA0BHO
npu o6LLEHNN NOXUIbIX NoAe C
Bpayamu
Cekcy- Cneumanuctsl obeluaroT nosie- AmepukaHckas komnaHuusa Abyss
anbHble neHue cekc-poboToB B TeUeHne Creations yxe 0aBHO 3aHMMaeTCs n3-
po6oThi onwxkanwmnx naTn net — rOTOBIIEHMEM CUJTMKOHOBLIX N0AEN,
n gpyrue k 2016 rogy Tak Ha3biBaeMbIx «real doll»,
po6oTbI- no peanucTUYHOCTM NPUBNUXKAIOLLNX-
UrpYLLKK CSl K HACTOSALLNM.

B 2005 roay xxypHan The Register
COOBLLMI, YTO HEMELIKUIA NHXEHep-
aspomexaHuk Muxaans XappumaH
cosgan cekc-kykny Quau. Ee cunuko-
HOBOE Tero UMeeT CKeneT 1 cHabxe-
HO HarpeBaTeNbHbIMU 3NIEMEHTaMMU.
Kpome T0ro, ¢ NomMoLLbI0 MOTOPOB,
HaCOCOB M CXaToro Bo3gyxa oHa
MOXET yYalleHHO AbllaTh, ABUraTh
Ta3om, MopraTb rnasamm u
ynblbaTtbca

OpgHa 13 BaXHeWLWMX TEHAEHUUA COCTOMT B yHUBepcanusa-
UMM poboToB — nepexoae OT PoBGOTOB, BINOMHAKLWMNX OOHY
hbyHKUMIO, K YHMBEPCANbHbIM KOHCTPYKLMSM, CNOCOBHBLIM pe-
LaTb MHOXECTBO pa3HbIX 3aaad.

Bo3MoxHbBIE€ BH/IbI YHUBEPCAJIBHBIX POOOTOB

1. IToTHOCTHIO aBTOHOMHBIN Y€JI0BEKOOOPa3HbIN poOOT, KOTOPBII MOT
OBl 3aHSITH CYIIECTBYIOIINE BaKaHTHbIE MECTA B 9KOHOMUKE U TPOU3-
BoacTBe. Eciu Takoit poOOT CMOXET BBIMOJHSITh Cpa3y MHOTO (hyHK-
Ui, OH OyIeT AellieByie, YeM MHOTO Y3KOCIIelMaIu3upOBaHHbBIX PO0OO-

TOB.

2. MuKkpo- UaM HAaHOPOOOT, CITOCOOHBIN CTaTh OCHOBOW IJIST pa3inud-
HBIX TIPUJIOKEHWI, MaTepyaaoM JJIsI «<yMHOM MaTepUm», a TAKXKE MHTE-
rpUPOBATHCS B OMOJOTMUECKUE OOBEKTHI.



MporHo3 pa3BUTUA POGOTOTEXHUKMU

ATtan

CopaepxxaHue 3Tana

2010-e rogbl.
HavanbHbIn 3Tan

AKTMBHas npogaxa cneumanm3ampoBaHHbIX poboToB

1 TECTUpPOBaHME yHMBepcanbHbIX poboTos B nabopa-
Topusix. BnusiHne po6oToB Ha 06LECTBO 1 AONS PbIHKA
HWYTOXHbI, 3@ UCKITIOYEHUEM MPOMBILLIIEHHbIX POGOTOB
W nccnefoBaTenbCkux poboToB B KOCMOCE

2020-2030-e roabl
unu no3xe. o-
fsiIBNIeHUne 4yeno-
BeKoOOOpa3HbIX
po6oTOB C NceBAoO-
MHTENNEeKTOM

Po60Tbl YaCTUYHO BbITECHSOT NOAEN N3 HECKOMBbKUX
HULL: congaTthbl Ha none 6o, MeacecTpbl, BOAUTENM,
LuaxTepsbl, rpy34uku, kaccmpbl. BHegpeHue 6yget no-
CTEMEHHbIM, HO SKCMOHEHUManbHO HapacTatowmm. Mo-
cTeneHHo ByaeT HapacTaTb ponb po6OTOB B NPOM3BOA-
cTBe Apyrnx poboToB, UTO ByaeT CHMXaTb CTOMMOCTb
YEenoBEYECKMX YCUMNUIA MO BbiNycky poboToB

PasBuTtue pobortoB
nocre nsobpeteHusA
HacTosiwero A

Po6oTbl gocTuraloT napuTeTa ¢ YeNnoBEKOM Kak no
BHELUHeMYy BuAy, Tak 1 No noTeHumanbHbIM UHTEMNMeK-
TyanbHbIM cnOcobHOCTAM. Takme poboThbl CMOryT 3ame-
HUTb YenoBeka B 6onbLIMHCTBE cdep AeATENbHOCTH.
lpaHb mexay poboTom u yenosekom ByaeT cTupartbcs

PasBuTtue pobortorex-
HUKM nocrne nsobpete-
HUA CUNMbHbLIX HAHO-
TexXHonorum

Matepranom ans Ten poboToB CTAHOBUTCH «yMHas
mMaTepusa» no TNy Xuakoro metanna us dunbma
«TepmuHaTopy». Bnarogaps atomy, po6oT cTaHOBUTCSH
MYNbETUYHKUMOHANbHBIM. PakTUYECKN ncHe3aeT rpaHb
mMexay poboToM 1 APYrMMUW CO3AaHHLIMY fI0AbMU
obbekTamun. Bee, 4TO yrogHo, SBNSeTCA ynpaBnseMon
MaTepuen Tuna «KOHCTPYKTUBHOIO TymMaHa» — CcKonne-
HUS MUKPOCKOMMYECKMX poboTOB, KOTOpbIE NMogpaxatT
06bIYHOMY TpeXMepHOMY 0BBEKTY U MOTYT MO KOMaHae
M3MEHATb hopMy M PYHKLUK

Kapen Yanek
(1890-1939) — yeLuckmin
nucarens, 8 1920 rogy npu-
JyMar TepMUH «poboT» ans
nbecsl «P. Y. P. (,,Poccymckme
YHuBepcanbHble PoBoTbi“)».

TepmuH
«pObOTOTEXHMKA»

6bIn BNepBbIE UCMOMbL30BaH

B neyaty Air3exom A3IMOBbIM
B HAY4YHO-(haHTaCTM4YECKOM
pacckase «/hxeL,
ony6nukosaHHom B 1941 rogy.

«Apam» caMoCToATENbHO
cehopmynuposan 20 npeano-
TIOKEHWI OTHOCHTENBHO TOTO,
Kakue reHbl MOryT KOAUPOBaTL
13 n3y4aembIx BenkoB Apox-
xen Saccharomyces cerevisiae.
[anee oH cnnaHupoBan
HeobX0aUMbIe SKCIEPUMEHTI,
BbINOSHIAM X W NOATBEPAMN
12 pa3paboTaHHbIX UM Ha-
Y4HbIX FUMOTES.
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HocumMmbie cuctTeMbl

Hocumbie cucteMbl — 3TO YCTpOﬁCTBa, KOTOPBIC YCJIOBEK HOCHUT Ha
CBOEM TCIIC, noao6HO OOCXKIC, KOLICJIbKY NJIN COTOBOMY TCHG(I)OHY ceu-
yac. YBeJInuYeHUe KOJIMYeCTBa HOCUMBIX CUCTEM U POCT UHTETpalluM UX
1 9CJIOBCKA MMPUBCICT K MMOCTEMEHHOM KI/I60pFI/IBaLII/II/I.

Pa3BnTre npoueccoB MMHMATIOpM3aUnn BCEN TEXHUKM NO3BO-
NUT pacwmpaTb PYHKLMM HOCUMbIX CUCTEM, N OHU BCe Gornee
OyayT cnocobcTBOBaTb POCTY MPOOOITHKUTENBHOCTU KU3HU
N YNYYLWEHMNIO KAQYeCTBa XU3HW NI0OEN.

CDyH KU HOCUMbIX CUCTEM

} )

ObecneyeHve

KoMmyHMKaLmm
yHakal Oe3onacHocTy

KoHTponb
300pOBbS

PassneyeHus

HOCWMBbIE CPEACTBA OBECMNEYEHWA BE3OMNACHOCTU

Ve ceiiyac MpOMCXOIUT ITOCTEIIEHHAsI MHTErpals YeJloBeKa U Me-
JTUIMHCKUX CUCTEM U CUCTeM obecrnedyeHUs 6e3omnacHocTu. I1poo6-
pa3zaMM TaKUX CUCTEM SIBJISIIOTCS COTOBBIM TejledOoH, KOTOPHIH IO~
3BOJIIET HEMEAJIEHHO OOpaTUTHCS 3a IMTOMOIIBIO, U P, BXXUBJISIEMBIX
B T€JIO JaTYMKOB, KOTOpPbIE pacIIpoCTpaHeHbl TOpa3no MeHbIIe (Ha-
NpuMep, KapaANOCTUMYJISITOPHI, U3MEPUTEIN YPOBHS caxapa B KpoO-
BU, YCTPOMCTBA, BBIACISIONINE MHCYJINH, MO3TOBbIE UMIIJIAHTHI AJIsI
JIeYeHU ST HeMpoJereHepaTUBHBIX 3a00JIEBAHMI1).

O4eBUIHO, YTO HOCUMBIE CPEICTBA 00ecredeHNs 0e30ITacCHOCTH OyIyT
HUCHBITHIBATh 9KCIIOHEHIIMAIBbHBIN POCT — KaXKIbIe HECKOJIBKO JIET YHC-
JIO CEHCOPOB, BCTPOEHHBIX B YEJIOBEUYECKWI OpraHM3M, OydeT yaBam-
BaThCs, a COTOBHIN TeslehOH OyIeT IMpruodpeTaTh Bce 00bIe (PYHKIITNIA.

B OynyiieM OyaeT co3maHo HEYTO BpOJe HOCUMOTO poOOoTa-3alllMTHUKA,
o0ecrieunBalolIero Te Winu nHele pyHkuuu 6e3onacHoctu. OH Henmpe-
PBIBHO OYIIET 3aITMCHIBATh Ha BUIEO BCE, YTO MPOUCXOIUT C YETTOBEKOM,
KOHTPOJIMPOBATh OCHOBHBIC ITapaMETPhI €TO0 CAaMOUYyBCTBUS (IaBJICHUE,
TeMIlepaTypy, adpeHaJIMH, caXap B KPOBU M T. I1.) U 00eCcIeuYnBaTh 9KC-



TPEHHYIO CBSI3b C MEAULIMHCKUMU WIX MOJULIEHCKUMU OSCITMIOTHUKA -
MU, KOTOPBIE MOTYT ITOIIACTh HA MECTO MPOUCIIECTBUS YXKE& YepPe3 MU-

HYTY.

B npocreiiieit popme poOOT-3alIMTHUK MOXKET ObITh pealu30BaH KakK
MpUIOXEHUE A1 CMapTdOHA MII0C HECKOJIBKO CEHCOPOB.

B 2010—2012 rogax HayajaoCh TECTUPOBAHUE BXKUBJISIEMOTO CEHCO-
pa It M13MEepeHUsI caxapa B KPOBU C BBIBOAOM Ha HApyYHbIC Yachl,
OXXMIaeMbIi BbIXOJ Ha peIHOK — 2017 rog.

bonee npoaBuHyTas popma poboTa-3alMTHUKA BKIIOYAET B ceOs aK-
TUBHYIO 3allIUTYy U BPS/ JIM MOXET ObITh peau30BaHa 0e3 NCIOJb30Ba-
HUS cpeacTB HaHOoTexa. HocuMble cucTeMbl OyayT MOMOTaTh YEI0BEKY
B IBVMXKEHUM — 3TY POJib OYAYT BBIMOJHATD 9K30CKEIETHI.

CnusiHne HOCUMbIX CUCTEM
M KN6GOpPru3MpoBaHHOIro opraHuMama B 6yayuiem

Ok3ockeneT —
YCTPOWCTBO,
npenHasHaueHHoe ans
YBENUYEHWUS MYCKYMbHOW CUbl
YenoBeka 3a CYeT BHELUHErO
kapkaca 1 noBTopsioLLee
B1romexaHuky Yernoaeka

AN PONOpPLVOHaNbHOrO
YBENUYEHIS YCUIWIA NpH
OBWKEHMSsX. JK30CKeneT
MOXET ObITb MUHTErPUPOBaH
B ckadhaHap.

MpepynpexaeHne 06 onacHOCTSX
unu 6rnokupoBka 3aBe4oMO ONacHbIX
OEeNCTBUA — Ha YpPOBHE HENPOUM-
nnaHTa unu Ha ypoBHE nepexsara
CWUTHanoB K MblLILaM

dapmakonormyeckme nv-
NNaHTbl BHYTPU YepenHon
Kopobku, KOoTopble CMOryT
nopaepxatb YHKLMOHM-
poBaHue mMo3ra 4o npu- /
6bITMSA NoMoLLM B crny4ae \
WHCYNbTOB, YTOMMEHUS,
yAayLlweHns, oTAeneHns
ronoBsbl OT Tena

MOHUTOPUHT MEANLMHCKNX
napameTpOB U aKTUBHOE

ynpasneHue M1 — BBOJ He-
06X0aNMbIX BELLEeCTB

KoHTponb 6onv — onpeae-
neHne NcTo4YHuka bone-
BOrO CUrHana, nony4eHue
MHopMaLUN O NPUYMHE

N ee ycTpaHeHue

BHellHsAs cncTema akTUBHOWN 3aLLUThb,
HEYTO Bpoae «yYMHOM» KacCKu, CMo-
CcoBHoI MakcumanbHo addeKTUBHO
nornoTuTb yaap

Tenenatu4yeckas cBs3b,
AOonoJfiHeHHada pearnb-
HOCTb

KapanoctumynsTop
(BoguTENb CEPAEYHbIX
puTMOB) 1 HebonbLloe
3anacHoe cepaue

BbinonHeHne dyHKLMI
«BHYTPEHHEro 9K30CKe-
neta» — ycuneHwue pa-
00TbI MbILUL, UNN 3aMeHa
NX UCKYCCTBEHHbLIMU
MbiLILIaMMN

Mukpockonuyeckme poboThl, Ump-
KynupytoLime B KpOBU, Hanpumep,
ans yoaneHus TpomboB

Crenyomasi cragusi pa3BUTUSI HOCUMBIX pOOOTOB — 3TO MOJHAas KU-
Ooprusaius Kaxaon KJIeTKU 4eJOBEeYEeCKOro opraHu3Ma U IpeBpallie-
HUE TeJjia B IIOJTHOCTBIO YIIPaBIISIEMYIO MaTepPUIO.
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HOCWMBIE CUCTEMbI OOMONHEHHOW PEANBLHOCTU

[ononHeHHasa peanbHOCTb — 3TO U3MEHEHME Ha NEeTY NoToka
CEHCOpPHbIX AaHHbIX, BOCMPUHUMAEMbIX YENOBEKOM, C LieMnbto
bonee 3pHEKTUBHOIO €ro MHPOPMUPOBAHUSA, pa3BreyYeHns
N OTCEYEHUSI HEMPUATHbLIX CUTHAarOoB.

Dransl pa3BUTUS CHCTEM J0NOJTHEHHONM PeaIbHOCTH

1. HCpCBOI[ OTICJIbHbIX Ha,I[HI/ICCfl, Ha KOTOPbIC HaIIpaBJICHaA KaMcEpa.
DTO BO3MOKHO cacjaaTtb B COBPEMCEHHDBIX CMapT(I)OHaX.

2. IlonHoOLIeHHBIE TEKCTOBKIE MTOACKA3KM KO BCEM HabI10JaeMbIM IIpea-
METaM, YEMY ITIOMOTI'YT, HAIIpPUMEP, O4YKM M KOHTAKTHbIC JIMH3bI JOITOJI-
HEHHOM PCaJIbHOCTH.

3. IlonHas 3aMeHa BOCTIPUSTUS OKPYXKAIOIICH pealbHOCTH, HAIIPUMED,
BCTpamBaHMe N300paKeHN HeCYIIeCTBYIOIINX IIPEAMETOB 1 CYIIISCTB.
BDTO MOXET OBITh CAEIAaHO C IIOMOIIBIO OYKOB ¥ KOHTAKTHBIX JINH3 JI0-
MOJIHEHHOI peajJbHOCTH, IIPOEKIUI N300pakeHUI Ha CeTYATKy, Iepe-
XBaTa CUTHAJIOB ONTUYECKOTO HepBa MM NOAKIIOYESHMS K KOpe MO3Ta.

HOCUMbIE CUCTEMblI KOMMYHWKALAA

Hocumble cucTeMbl KOMMYHUMKAILIUU MEHSIIOT CMBICI YTBEPXIACHUS
O TOM, YTO YEJIOBEK TAe-TO HAXOAMUTCS, MOCKOJbKY Ojaromgapss KOMMY-
HUKalLIMU OH MOXET CO3/1aBaTh BpeMEHHbIE BUPTYaJbHbIE Maphbl U IPYII-
b1 U1 OOILIEHUS.

OCHOBHOII HOCUMOIi CUCTEMOIl KOMMYHUKALIMM ceivac SIBJISIETCS MO-
OuNbHBIN TeaedoH, KOTOPhI (PaKTUYECKU CTal LEHTPOM MHTerpaluu
Pa3IUUYHBIX HOCMMBIX CUCTEM COBpEMEHHOro 4yejgoBeka. OH BKJIIOYAeT
B ce0s1 Bce HOBbIe (DYHKIIMU: YacoB, (POHApHKA, OUKOB JOMOJHEHHOM’
peanbHOCTU, (poTOaNMmapara, repeBoOAYMKa, KOLIeJIbKa, BUAEOKAMEPHI,
KoMITblOTEpa, paboyero Mecra u ouca.

B GyayieM MOXHO IIPeanoI0XUTh NOsIBIIEHUE Y TeedOoHa ABUKYIIIX-
csl yacTeil U TpeBpalleHne ero B pobota. Minu CHUKeHUe MacChl Telle-
¢oHa mpuBemeT K ero OOJibIIeil MHTErpallii B KaHajbl BOCHPUSITHUS
yejioBeKa (KOJblla, KJIIMIIChI, KOHTAKTHBIE JIMH3bI). POCT «MHTEIIeKTa»
MOOMJIBHUKOB MO3BOJIUT UCITOJIb30BaTh TOJIOCOBOE YIIPaBIICHUE NUMM.

HOCWMBbIE CUCTEMbI
C HETPAOWLUWOHHBIMA ®YHKLIAMMA

IIpuMepsbl HETPATUIUOHHBIX (DYHKIIMIT HOCMMbIX CUCTEM:
*  yOexwulle;
* cpedcTBa TPAHCIIOPTA;

® IIEPEHOCHUMOC pa60qee MECTO.



B Oymymiem xkxuniie rmepecTaHeT ObITh HeABIKUMOCTHI0. COBpeMeHHAasT
TypUCTHUUYECKas ITajaTKa BeCUT 1—2 KT, HO MOXET BBHIIIOJIHSATH MHOTHE
¢yukuum goma. C pa3BUTHEM HAHOTEXHOJIOTHUIA MOXET OBITh CO3daHa
HaHOTEXHOJIOTMYEeCKas IUIalll-ITajiaTKa, KOoTopasi caMa cebsl ycTaHaB-
JINBACT, COTPEBacT M 00EeCIeUYnBACT OCTAIbHBIE DYHKIIMKU YKPBITUSI —
U IIPY OTOM BECUT MEHBIIIEC KMJIOTpaMMa.

MI/IHI/IaTIOpI/I3aHI/IH KOCHETCA U CpEACTB TpaHCIIOpTA. bonbias yactb
OQHEPIrUM B COBPECMCHHOM TPAHCIIOPTE pacxXoAy€TCd Ha IICPpEMCIICHUC
caMoOro TpaHCIIOPTHOIO CpE€ACTBaA. Ho CYHICCTBYIOT U HC6OJ'[I)I_HI/IG, JICT -
KHNE CpeacTBa TpaHCopTa — BCJIOCHUIICAbI, CCTBEN, POJIMKOBbBIC KOHBKH.

B CIIA pacnpocTpaHeHBl CaMOABIKYIIWECS WHBAJIUIHBIE KOJSICKU
B BUe HEOOIBIIOTO 3JIEKTPUIECKOI0 MOTOLIMKIIA C YIOOHBIM CUACHUEM,
KOTOPBIMU MOJIb3YIOTCSI JIIOIY C IIOBBIIIIEHHBIM BECOM WJIN T€, KOMY TPYI-
HO xoauTh. Eciu Takoe yCTpOMCTBO «HAyYUTh» IIEPEMELATHCS M0 JIECT-
HHUIIaM, TO MBI IIOJIyYUM YHUBEPCAIbHOE JUNIHOE CPEICTBO TPAHCIIOPTA.
OIHUM W3 BapMaHTOB peau3alid MUHUATIOPHOIO TPAHCIIOPTA SIB-
JISIETCSI «pOOOKOHB» — POOOT HA YEThIpEeX HOTaX, KOTOPHI IIEPEHOCUT
cBOero Biaaaenbla. Ipyroit BapyaHT — HOCUMBIE CUCTEMBI B BUIC 3K-
30CKeJieTa, TO €CTh «yMHOM OIeXIbl», KOTOpasi MOXET BBIIOJIHSTH 3a
YyeJIOBeKa YacTh YCWJIMM IIpU ABMXKeHUHU. Takke BO3MOXHA WM KUOOpP-
ru3amnusi HOT 4YeJIOBeKa M3HYTPH IJISI TOrO, YTOOBI HNPHCIOCOOHUTh MX
K IoJIroMy U OBICTpOMY Oery.

CerBen — 3NeKTPUYECKMIA
camobanaHcupyroLmuncs
camokar (CkyTep) ¢ ABymS
Kornecamu, pacronoXeHHbIMN
no 06e CTOPOHbI OT BOAUTENS.



218

TpaHcnopT

ITockoabKy OCHOBHBIMU TEHASHIIUSIMU Pa3BUTHUS MUPA SIBJISIIOTCS. CTH-
paHue I'paHUIl U YCKOPEHUeE IepeMeIleHU, HeTIpeMEHHBIM aTpuOyTOM
ob1recTBa OymyllIero IoJKHa CTaTh pa3BUTasl TPAHCIIOPTHAsI CUCTEMa.

VYxe ceiluac B COBPEMEHHOM METaIloJIMCe 3HAYUTEIbHAsI 4YacTh IPO-
CTpPaHCTBa 3aHATa TPAHCIIOPTOM — AOPOTHU, rapaKu, aBTOCTOSTHKM, Me-
TPO, a3POAPOMHEI.

W xoTs mopoii KaxkeTcsl, YTO B pa3BUTUU TpaHCIOpTa ceityac HabIIIo-
naetcs 3actoit (1 50 et Hazad, M IO CUX ITOp JIIOAM JIETaau Ha peak-
TUBHBIX CAMOJIETAX), B IeMCTBUTEILHOCTU SKCIIOHEHIINAJILHOE Pa3BU-
TUE MPOAOJIKAETCS, OJHAKO TOYKA POCTa, B COOTBETCTBUM C 3aKOHOM
CrneHcepa, cMeCTWIIaCh B CTOPOHY Pa3BUTHS 0€30MaCHOCTH U CHUXKE-
HUSI CTOUMOCTH.

OCHOBHbIE TPEBOBAHUA K TPAHCMNOPTY

1. Be3onmacHocTh. DTO TpebOBaHUE YCUIUBAETCS 110 Mepe POCTa LieH-
HOCTHU XW3HU B pa3BUTHIX cTpaHaX. Hambonkiero mporpecca ynajioch
IOOUTHCS B 00JIaCTH aBHATPAHCIIOPTa, MOCKOIBKY JIFo0ast aBapusi ¢ ca-
MoJieTaMUu IUpokKo ocBemaercs CMU n TIpuBOAUT K pe3KOMYy Taje-
HUIO CIIpOCa Ha aBUAIIEPEeBO3KU.

B pa3BuThIX cTpaHax HIaHCHI IMOTMOHYTH B aBMakKaTacTpode co-
crasistioT oguH Ha 1 000 000 mmonetroB. CIIIA ctpeMsITcSI CHU3UTH
YpPOBEHB KaTacTpod 10 ogHOM O0abIITOI KaTacTpodsl pa3 B 10 JeT.
PaHbliie 3TOT ypoBeHb ObLI MTOPSIAKA OJHOM KaTacTpOo(dhl B TO.

IlepcrieKTUBHI:

* pa3BUTHE HAHOTEXa IMO3BOJIUT CO3/IaTh HOBBIE CHCTEMBI Oe3orrac-
HOCTU Ha aBUATpPaHCIIOpTe, HAIIpUMEP, 00eCIIeYnTh KaXXI0TO aBra-
raccaxupa CUCTeMOU craceHusI, Kak B BOGHHOM caMoJIeTe, HO TO-
pas3no 6ojiee KOMMAKTHOIA;

*  TOCKOJBKY OOJBIIMHCTBO KaTacTpo(d CBSI3aHO C YEIOBCUECCKUM
¢daKTOpOM, TO pa3BUTHE KOMITLIOTEPHBIX cCUCTeM KOoHTpoiist m MU
TaKKe TOJKHO ITOBBICUTH 0€30I1aCHOCTD IT0JIETOB;

*  aBTOKOHIIepHHI «TolioTa» 1 «BoabBO» MpOBO3IIACUIIN CBOEH LIEJIbIO
CBeleHME K HYJIIO BEpPOSITHOCTU CMepTH Ha aBToMoOumiie B 2020-x
romax B IIEPBYIO ouepelb 3a CUET BHEAPECHUS KOMIILIOTEPU30BaH-
HBIX CUCTEM YIIPaBJICHMUSI.

BMmecTo 00elaHHbIX «yMHBIX JOPOT» pa3BUBaIOTCI CUCTEMbI YMHOM Ha-
BUTALIUU.

2. Yno6cTBO. BaXXKHBIMHM COCTABIISTIOIINMU yIOOCTBA SIBISTIOTCS Pa3HO-
obOpas3ue JOCTYITHBIX TPAHCIIOPTHBIX CPEICTB M 30HA IOKPHITUSI MECT-
HOCTH TPaHCIIOPTHOM ceThio. B OobIIel cTerieHn TpeOoBaHUIO yI00-



CTBa OTBEYACT JIMYHBIA aBTOMOOWIIb, IIPEA0CTABISIONINI BO3MOXHOCTh
IIOIb30BaHMS TPAHCIIOPTOM B 110001 MOMEHT, B JIIOOYIO IIOTOIy, BO3-
MOXHOCTb BEIOOpA MONYTYMKOB M JOPOTH, BO3MOXHOCTDH IIEPEBO3KU
BeIlleil ¥ IPOCTyIINBAHUS MY3BIKI W HOBOCTEH.

3. demeBu3zna. Kaxnnie 15 net, mo gaHHbIM MeXIyHapomHoOI opra-
Hu3auuu rpaxnaHckoit asuauuu (ICAQO), naccaxxupoobopoT yaBanuBa-
ercd. lleHa mepeneToB MPakKTUYECKU HE MEHSIETCS, HECMOTpsI Ha WH-
GasLunIo.

4. IIpecTzKHOCTB. TPaHCIIOPT YAaCTO MCIIOJIL3YETCS B KAUYeCTBE aTpU-
OyTa coMaabHOM 3HAYMMOCTUA — JIUMY3UHBI, YACTHBIE CAMOJIEThI, aB-
ToMamuHbl VIP-Kiacca.

5. DKoJOrmYHOCTh. DTO TpeOOBaHME K TPAHCIIOPTY OBLIO OCO3HAa-
HO OTHOCHTEIIbHO HEIaBHO M BKJIIOYAeT B ceOsl: HU3KOe MOTpebieHune
SHEPIUU, He3HAYUTEIbHbIE BEIOPOCHI B XOMI€E MCITOJb30BaHMS, TIPOU3-
BOJCTBA U YTUJIM3ALIVMN.

IlepcrieKTUBBI:

*  CHMXEHUEe NOoTpebieHus 6eH3MHAa COBPEMEHHBIMU MAllIMHAMU;
*  yIy4dllIEeHHUE OUYMCTKU BBHIXJIONOB;

*  TIepexol Ha 3JIEKTPOMOOUIIN;

*  pa3BUTHE JIETKOTO TpaHCHOpTa (CETBEN).

OcCHOBHBIE TEHAECHIUH PA3BUTHSA TPAHCHOpPTA B OJMXKaiilieMm
oyaymem:

*  3JIEKTPOMOOUIIHN;

*  BBICOKOCKOPOCTHBIE TO€3/1a;

*  CcHUCTEeMBI yIaJdeHHOTO IIPUCYTCTBUS, 3aMeHSIOIIe HeOOXOIMMOCTD
B TIepeMeIleHUSIX JIIOIE;

*  IJISI TPY30BBIX IEPEBO30K — HEUYTO BPOIe «MaTepruaabHOTro MHTEp-
HeTa» Ha OCHOBE CTaHIAPTHBIX TPY30BEIX KOHTEITHEPOB 1 POOOTHI-
KYPbEpHI.

ANbTEPHATVBbI TPAOWLWOHHOMY TPAHCMOPTY

BupryanbHbIi TpaHCIIOPT — UCTHOJIb30BaHUE TEXHOJOTUI, BUPTYaJIbHO
commxapIux Joaeit (HanpuMep, Skype — BUASOKOH(EepeHIIUN, BUP-
TyaJbHas peaibHOCTD).

PocT uncna y4yeTHbIx 3anucen B cetn Skype, MnH
560

2005 2006 2007 2008 2009

IOnH KerimeH (pog. 1951) —
aMepyKaHCKui n3obpeTarternb,
aBTOp MAew camokara
«Cergeit», npe3naeHT
Hay4YHO-MCCIIeA0BaTENbCKON
komnanun DEKA.
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«KoHeu pagyr» —
Hay4HO-(haHTacTU4ECKIiA
pOMaH, HanucaHHbI
BepHopom Bunkem

B8 2006 roay 1 cTaBLWK

B 2007 rogy naypearom

NPeMU «Xbtoroy 1 «JToKyC».
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«MarepuanbHbiii MHTEpHET» — Tiepenadya GU3NYECKUX MPeaMeTOB 0e3
MepeMEIIeHUS UX IIOTPEeOUTENCIH.

Ceityac B roponax HoCUTeJIeM «MaTepuaibHOTo MHTepHeTa» SIBNIsSI-
I0TCS KypbepCKHE CIIYXKObI, KOTOPbIe 00CTyXXMBAOT MH(pOpMaIn-
oHHblii MHTepHeT. Ha hoHe Kpusuca TpaaMLIMOHHOM MOYTHI A0S
KypbepPCKUX YCIYT MO CPAaBHEHMIO C JOMHTEPHETOBCKUMU BpeMe-
HaMM CylIeCTBEHHO BO3pocia.

Crenyromnii 3Tall pa3BUTHUS «MaTepHraibHOoro MHTepHeTay — I100aj1b-
HOE€ pacnpoCTpaHEeHHE CIUHOI CUCTeMBI C YIIPaBJIEHUEM ITOChUIKAMU
KakK MHTepHeT-nakeTaMu. CrucTeMa MOXET UCII0Ib30BaTh TaKKMe CIIOCO-
OBl TPAaHCOPTUPOBKHU, KaK ITHEBMOIIOUTA, IIepenadya 00beKTOB IO IO/ -
3eMHBIM TpyOaM WY B BUAE JIMHUU C YHUBEPCAJIbHOM ITOABECKOM, KaK
BaroHYMKHM.

VY Bepnopa Bungxa B pomaHe «KoHel pagyr» onucaHa cucreMa,
co3laHHas Ha OCHOBE OAJIMCTUYECKUX DJIEKTPOMYIIEK, KOTOpHIE
MOCHIJIAIOT MOCBUIKY-CHApSA IO OpOUTANbHONM TpaeKTOpPUM, YTO
JaeT MaKCMMaJIbHYIO CKOPOCTb IOCTaBKM — MEHbIIIE Yaca Ha Apy-
roit koHell 3emyiM. B MecTo mOCTaBKM IOCHIIKA MPU3EMIISICTCST Ha
rmapaiitoTe.

BO3MOXHbIE PELWEHA TPAHCMNOPTHbIX NMPOBINEM BYAYLLETO

1. IlepcoHajabHBIIE ABTOMATH3MPOBAHHBII TpaHCHOPT. MOXeT co-
yeTaTh MNpPEeUMYIIecTBa JMYHOIO aBTOMOOMJS, METPO M caMoJIeTa.
B kxadecTBe TpaHCHOPTHBIX CPEACTB MCIIOJBL3YIOTCSI YHMBEpPCaJbHbIC
KaOWHKU, KOTOPbIe MOTYT OBITh KaK JIMYHBIMM, TaK U OOIIECTBEHHDI-
MU, NIEPEMELIAIOIINECS MO PA3BUTOM CUCTEME IMOA3EMHbBIX TYHHEEH U
yIIpaBjisieMble lIeHTpaJI30BaHHBIM KoMIbioTepoM. Kpome Toro, Takue
KaOMHKMA MOTYT aBTOMaTHYECKU TPy3UThCSI HAa CKOPOCTHBIE ITOe3a,
a TakXe Ha JIIoOble TpaaUlIMOHHBIE CPENCTBA TpaHCIIOpPTa, HAIpUMED,
caMoJIeThbl U KopabJiu.

IMogo6GHOro poaa cucteMbl 06¢cyxmaroTcs ¢ 1960-x rogoB, a nepBas
ObL1a 3anyueHa B 1975 rony B YHuBepcuTteTe 3anagHo Buprunuu
u paboraet g0 cux nop. B 2008 roay Hauanoch CTpOUTEIHLCTBO aHA-
JIOTUYHOW CUCTEMBI B JIOHIOHCKOM a3pOIlOpTy XUTPOY.

MacurabHas peanu3alus TaKOTO MPOEKTa BO3MOXHAa TOJBLKO MOCIe
Pa3BUTHUS MOIIHBIX IPOAYKTUBHBIX HAHOTEXHOJIOTHUIA.

2. Ilon3zeMHble mMoe3da HA MATHUTHON NOIBECKE B BAaKYYMHBIX
TYHHEJIAX. TeopeTnIeCcKn MX CKOPOCTh MOXET JOCTUTaTh HECKOIBKIX
KMJIOMETPOB B CEKYH]y, Oyy4r COTTOCTaBMMa CO CKOPOCThIO KOCMMYE-
CKUX anmnapaToB. Mest BaKTpeliHOB (BaKyyMHBIX ITO€3I0B) 00CYyXXaIaeT-
¢4 yxxe okoJjio 100 ner.

B Kurae B 2020—2030-x romax IulaHUpPYETCSI CO3JaTh TPOTOTHUII
BaKTpelHA U MEPEUTU K KOMMEPUYECKOMN SKCIUIyaTallMM JIMHUMU CO
ckopoctsamu a0 1000 km/4dac. OHU OydyT NBUIraThCS IO TyHHEISIM
HEITy0OKOTO 3ajieraHus WU M0 TpyOaM C MOHMXKEHHBIM JaBJIeHUEM
BO31yxa, HO HE B BaKyyMe.

Takue 1moe3ga MOTYT CTaTb OCHOBOM «BCEMHPHOTO METPO», KOTOPOE
MPEeBPAaTUT MUP B €AUHBIN MeTaIIoJINC.



ApxuTeKkTypa
ropoaa oyayuwero

ApXUTEKTypa BO MHOTOM SIBJISIETCSI OTpaxkeHueM IIpeACTaBIIeHUI O Oy-
nyireM. C KaXXIbIM BEKOM pacTeT CUMBOJIMYECKasI U pellpe3eHTaTuBHAas
3HAYMMOCTb 3[JaHUI1, TO €CTh TO BIIeYaTiIeHIE, KOTOPOE OHU MOTYT ITpO-
W3BOIUTH Ha APYTUX JIIOAE U TO SMOLIMOHAJIBHOE COCTOSTHIE, KOTOPOE
OHM TIOIIEePXKUBAIOT Y CBOMX XO3SIEB.

ApxuTekTypa n dytyponorus nayt pyka ob pyky c cepeavHbi
XX Beka. MHorne apxuTekTopbl B CBOMX MPOU3BEOEHMUSIX OT-
pa)karoT cBOM npeacraBneHns 06 ngeansHom Gyayuiem.

Hamnpumep, nipemtoxeHHblii B 1961 romy mpoekT «JIBopell pamo-
ctu» apxutekTopa I[lpaiica 661 yCTpOEH KaK TeaTpabHbINM 3aAHUK
U TIPEACTaBIISII COOOI MO CYyTU CXeMY aJbTepHATUBHOTO BpeMSIIIpe-
MpoBOXIeHUs. B TakMX ITpoeKTax uaen 4acTo TOBOASATCS 10 abcyp-
Jla, KaK 3TO OOBIYHO ObIBaeT ¢ yronusiMu. Hpyroit nmpoekt Ilpaii-
ca — 3TO «IyMalolllye IosiCa», KOTOPbIE COENUHSIOT TPaHCIIOPT
1 TOPOJ U OIOSICHIBAIOT IIJIAHETY.

APXWUTEKTYPHbIE TEHAEHUMW BYOYLIENO

1. Jdemarepuamusanuna. Dacan 3maHus KMCUYE3ae€T, a OCTAETCI MPO-
CTPaAHCTBO JJis MpoLeccoB. JeMaTepuaau3anusi — 3TO NYTh K MOJIHOMI
BUPTYaIU3aLUN apPXUTEKTYPHI.

HMB KngiiH cumTan BaXXHBIMM IJISI YeJIOBeKa IMPOLECCHl XXU3HU U
KOMMYHHMKAlLIMM, a CTaOMJIBHOCTb M XpaHEHUE Belleil — Iepe-
KUTKOM cpelHeBeKoBoro obmiectBa. Eiie B cepenmue XX Beka OoH
npeaiaraj co3aaBaTh JOMa U3 IOTOKOB TEIJIOTrO WU 3aTyMaHEHHO-
ro BO3[yXa, HarHETaeMOTro M3-I101 3eMJIM MallMHaMu. Takue goMa
MOXHO BKJIIOUUTDH U BBHIKJIIOYUTh HaXKaTUEM KHOIIKH.

B Gynmymiem, Koroa mosaBUTCS KOHCTPYKTUBHBINA TyMaH M3 00JIaKOB
CaMOOPTAaHU3YIOIINXCSI HAHOPOOOTOB, TaKue IIPOEKThI OYIyT Iro-
pa3mo peajabHee U IIpaKTUYHEeE.

2. ApxurekTypa OyHkepa. Bo miaBy yria cTtaBgaTcs 3alluTHBIC (PyHK-
LIMU AOMa, CIIPOC Ha KOTOpPBIE, BO3MOXHO, MHOTOKPAaTHO BO3pacTeT
B OyayllleM B CBSI3U C POCTOM KOJIMYECTBA Pa3IMYHBIX PUCKOB. DTUM
(GYHKIIMSAM JOJDKHO COOTBETCTBOBATh U 3CTETUYECKOE PEIICHUE.

D10 HanpaBieHMEe B apxuTekType pa3suBai Kiox [Tapan. Boamoxk-
HO, IOM OymyIIero JOJKeH OBITh YCTPOSH KaK CHCTeMa C YeTBep-
TBIM (BBICIIIIM) YpOBHEM O0Mo3amuThl. OH MOXeT OBITh 3aMypOBaH
IIyOOKO IIOM 3€MJII0 Ha CIydail SIIepHOM aTakKyd WM UMEThb JOCTa-
TOYHO TOJICTBIC CT€HBI, YTOOBI OHU BBIASPKUBAIU CTOJKHOBEHMUS
C JIETAIOIIMMHM aBTOMOOMIISIMH.

W\
\\
Ceapwk Npaiic
(1934-2003) — aHrnuickmit
apXUTEKTOP, aBTOp NPOeKTa
«[1BopeL} pagocTuy,
co3paanHoro B 1961 rogy
COBMECTHO C TeaTpasbHbIM
pexuccepom [xoaH
Nuttneyg.

MB KnsawnH (1928-1962) —
(PpaHLLy3CKUN XYLOKHMK-
HOBaTOp, 6NECTALLNIA LLIOYMEH,
NpeacTaBnsBLUMIA B UCKYCCTBE
XX Beka HOBYIO TEHAEHLMIO,
COrMAcHO KOTOPOM NIMYHOCTb
XYLOXHWKA BaXHEE ero
MPOV3BEAEHUN.

Knop MapaH

(pom. 1923) — chpaHLyy3ckui
APXUTEKTOP, OCHOBOMONOXHIK
W MPaKTUK «TeopuM

KOCOW apXWUTEKTYPbI»,
3KCTIEPUMEHTATOP W YTOMMCT.
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PoH XeppoH

(1930-1994) — aHrnuickuit
apXMTEKTOP, Y4aCTHUK rpynmib
«Apkurpamy (Archigram
Group), koTopas paspabotana
NPOEKT [ABIKYLLErocs roposa,
COCTOSILLErO W3 OTAENbHbIX
TUraHTCKMX poBOTOB-3LaHuiA,
HafeneHHbIX COBCTBEHHbIM
WHTENMNEKTOM, KOTOpblE
nepeMeLLatoTCs Mo MUpy

B MOMCKax MeCT

C HaUyYLUNMK PECYpCaMU.

YHUKanbHbI€ LararoLme
3KoA0Ma, CNPOEKTUPOBAHHbIE
[aTcKkomn CTyamei nb5, akTUBHO
1cnonbaytoT aHepruio ConHua
11 MasbiX BETPSHBIX MeMbHWL,
OCHaLLeHbI cucTemon copa
JI0XAeBON BOAb!

11 ee NoJorpeBsa, 1 UMerT

B OHOM 13 OTCEKOB MECTO
ANs HebOonbLUON TennMLbI
ANS BblpaLLyBaHWs OBOLLEN.
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3. MoOuIbHOCTh M 3KOJIOTHYHOCTh. [loKka MOOMIBHOE XWJIbE pac-
IIPOCTPAaHEHO B AMEPUKE B BUIE «KUJIBIX aBTOOYCOB», HO BBIITOJHSIECT
TypucTUIecKre GYHKIINH WU SIBJISICTCS YICIOM OCTHSIKOB.

Apxutektop PoH XeppoH BrHepBble MPEaI0XUI MPOEKT IIararolie-
ro ropona B 1964 rony. A natrckast ctyaust n55 B 2010 romy npeacra-
BUJIa MPOEKT IIaralolleil 1epeBHU, KOTOpasi COCTOUT U3 YHUKAJIb-
HBIX IIaralpmnx 3K0A0MOB. biarogapsi KOHCTPYKIIMM IIECTU HOT,
Kaxaasi U3 KOTOPBbIX paboTaeT Kak aBTOHOMHAas €IUHWIIA U UMEET
COOCTBEHHBIE aKKYMYJISITOPBl W JIMHEMHBIE MPUBOIBI, JOM MOXET
MepeaBUTaThCs 10 000 MECTHOCTY ¢ MAKCUMAaIbHOM CKOPOCTBIO
60 MeTpOB B 4ac.

4. DkcrpaBaraHTHOCTH (popM. OCOOEHHOCTH COBPEMEHHOUW apxu-
TEKTYPhl B TOM, YTO OHa JOJIXKHA BOCIIPUHUMATHCS Yepe3 OKHO OBbICTPO
JNBUXKYILETOCS TPAHCTIOPTA, TO €CTh CYUThIBAaHUE (POPM AOIXKHO TIPO-
UCXOAUTh OyKBAJIbHO 32 HECKOJIBKO MTHOBEHUU. DTU (POPMBbI TOJKHBI
rnopaxaTb BOOOpaxkeHHe, MOCKOJbKY OHU COPEBHYIOTCS 32 BHUMaHUE
yesJ0BeKa C Thics4aMU Ipyrux GopM. B cBSI3M € 9TUM TEHAEHLIMS K 9KC-
TpaBaraHTHOCTU apXUTEKTYPHBIX (hOpM OyneT HapacTaTh, HO TaKUX J10-
MOB OyJIeT HEMHOTO.

B IOAP peiicTtByeT 3aKoHOIaTeJIbHBII 3aIlpeT Ha CTPOUTEIHLCTBO
ONMHAKOBBIX JTOMOB, TO €CTh BCE AOMa JOJKHBI OBITh MHAWBUILY-
anbHbIMU. Ho Bo MHOrux crpaHax (popMa 0ObEKTOB PEryIupyeTcs
rpagoCTPOUTEIbHBIMU HOPMaMHM, KOTOpbI€ BKJIIOUAIOT B ce0s1 orpa-
HUYEHUSI BBICOTHOCTH, YTBEpXIEHME OTHEIKU (hacaga U MHOTHE
JIpyrue TpeOdoBaHusl, OTpaHUYUBAIOIINE TTOJIET MBICJIHM apXUTEKTOPA.

HATMNPABJIEHWA PA3BUTKA TOPOOOB BYAYLWENO

1. Pa3Burtue npoueccos ypoaHM3alUi — POCT rOPOIOB 3a CYET Je-
peBEHb, A METranoJUCOB — 3a CYET ropoaoB. [1pu 3ToM Meranoaucel
OynyT co3maBaTh MAKCUMYM 3KOHOMMUYECKOIO pOCTa, a AepeBHS OyaeT
norubarb Kak MPOU3BOAUTENIb MPOAYKTOB MUTAHUS 110 MEpe aBTOMa-
TU3ALUU CEJILCKOIO X035icTBa. MaJjible MOHOTOPOJia, OPTaHM30BaHHEIC
BOKPYT KPYIHBIX IPEANPUITHIA, TAKXKe OyAyT Mcye3aThb I10 Mepe UX aB-
TOMAaTU3allUY WIX BRITECHEHUS KOHKYPEHTAMM 3a CYEeT [NI00aIn3alliu.
Meramonucel, Ha060pOT, OyayT MpeaiaraTh JIOASIM BCE BO3MOXHOE
pa3HooOpa3ue BUIOB 3aHSTOCTU U AOCYTA.

CoBpeMeHHBIC METaoJINChl UMEIOT B cpeaHeM oKoio 10 MJIH Jeno-
BeK, a 60bII01 TOKMO — 0K010 35 MITH UenoBeK. Bepxamnii ripenen
BO3MOXHON YMCICHHOCTH HAaCEJICHMS MeraroJjmca Ipyu COBPEMEH-
HOM cucteMe TpaHcnopta — 100 MJIH 4eToBex.

Pasmep Meramonmca orpaHMYeH CpeIcTBaMM TpaHCIIOpTa, Haubosee
OBICTPBIM M3 KOTOPBIX SIBIISIETCSI METpO. DD PEeKTUBHEBIE pa3Mephl Me-
rafmojiica MOXHO YBEJIMYMUTh, CO3IAB CETh CBEPXCKOPOCTHOIO METPO
MEXIy HeCKOJbKUMU TOYKAMHU JOCTYIIa JIM0O0 YBEIMYMB IIJIOTHOCTh Ha-
CeJICHUSI, Meperasl K OYE€Hb IDIOTHOM BBICOTHOM 3aCTPOMKE.

2. JleKOHLIEHTPAIUsl MEranojiucoB — pa3BuTHE Npuropoaons. Pe-
HOMEH «ca0lopbuun» HabawgaeTcsd B AMEpHKE B CBSI3UM C Pa3BUTHUEM
YaCTHOTrO aBTOTpPAHCIIOPTA, TeHASHLUIMU JayHIIU(PTUHTA, pa3BUTUEM
METOMOB yIaJIEHHOUW pabOTHl U OOIIEHUSI Ha IOMY, a TaKXe C YyITpO30i



AOCPHOIO TECppoOpuUu3Ma. KomnakTHble MeTanoJuchl KpaﬁHC VA3BUMbI
HJIA TEPPOPUCTUYCCKUX aTaK C IPMMCHCHUEM OPYXKHNA MaCCOBOIO I10-
pPaxXCcHUA B OTJIMYNUEC OT IIPpUTOPOaOB C HU3KOU TNIOTHOCTBIO SaCTpOfIKI/I
1 HAaCCJICHUA. KpOMC TOTO, HaCTHBIC 1OMa BCECraa NUMCIOT 6€TOHI/IpOBaH—
HbIe TTIOABAaJbl U BAOOABOK MOTYyT OBITh YKPCIJICHDBI JOITOJTHUTCIIbHBIMMA
cpeacrBaMu 3alllUThI.

3. IloBblmieHMEe MOOMJIBHOCTH KHJIMIA YejaoBeKa. MHorue Joau
XOTAT XUTh B HECKOJIBbKMX pa3HbIX MecTax. OOHU IS 3TOrO MOKYyMa-
0T BTOPOI IOM WU Jady, APYrue apeHAYIOT XKUIbe WU MOJb3YIOTCS
yciyramMu roctuHull. HekoTopbele mproOpeTaloT 1oMa Ha KoJjiecax, HO
IMOKa YTO 3TO BO3MOXHO TOJIBKO B TYPUCTUYECKUX LIEISIX, MOCKOJIBKY
Takue JoMa-aBTOOYChl HE MOTYT BCTPOUTHCS B UH(PPACTPYKTYPY COBpe-
MEHHOTO TOpOoja UM UMEIOT HU3KUM MpecT:K. boJbIoit 1oM TpyaHO
caenaTh MOOMIBHBIM, 3a UCKJIIOUeHUEM KopaobJieit.

4. BO3HHKHOBEHHE «INIO0OAJBLHOIO MEramojiuca» — KOrjaa 4eJIOBeK
MOZKET JKHMTh B OIHOI TOYKE MHPAa, a pad0TATh COBEPIICHHO B APYy-
roii. HexoTopsble JI10au yxKe XXKUBYT TaKOU XMU3HbIO, HO OHM COIJIallaloT-
Cd Ha IJIUTCIBbHBIE MEXKKOHTHMHCHTAJIBHBIC TICPCJIICTBI U T'OTOBBI HECTU
COOTBETCTBYIOIIIME PACXObI.

B cnyyae cyliecTBEHHOTO poCTa YMCICHHOCTU HaceJeHUs 3eMiin —
B pa3bl U Ha TOPSAKA — HEOOXOMMMOCTBIO CTaHET OCBOEHUE HOBBIX
Tepputopuii. [Ipy 3TOM MecTa pacceleHMs JIOIeil U MecTa pacHpo-
CTpaHEHUS TEXHOJOTUYECKOM IMBUIN3AIIMU MOTYT HEe COBMNANaTh.

PaCCMOTpI/IM BO3MOXHOCTHN OCBOCHUA C 3TUMU LEJIAMU ITIYCTBIHDb, ITOI-
BOJHOTIO M ITOA3C€MHOTIO ITPOCTPpAHCTBA.

1. Ilycreinu. B Gnukaitinue necaTUaeTUsI HE OXKUIAETCs TaKOTo Oyp-
HOTO pocCTa HaceJeHUs, YTOObI UCITOJAb30BaTh IYCTHIHU JJISI TIPOXKMUBA-
Hust. OgHAKO TEXHOJIOTMYECKW OHM OYAYyT OCBauWBATbCS — HaIpuMmep,
JIJISI pa3MellleHUS COJTHEYHBIX DJIEKTPOCTAaHLIMM, MU (hepM-OpaHXKepeil.

2. IloaBomnoe mpocTpaHcTBO. OUYEeBHIHO, YTO MOABOMHBIC TOpoIa
TaK U OCTAaHYTCSI YTONMSIMU MUcaTeseii-¢paHTaCcTOB, ITOCKOJIBKY daxXe
IIpXU OTCYTCTBUM MecTa Ha 3eMJie, IIpUsSITHee U IeIIeBIIe XKUTh B HAIBO/ -
HBIX KOpaOJIsIX-ropoaax. YxKe CYIIeCTBYeT HEeCKOJIBKO IIPOEKTOB TaKMX
KopabJjieii, KOTOphle B KAKOM-TO CMBICJIE CTaHYT TOpodaMH-TOCyIap-
CTBaMU, IIPOHAIOIINMMU I'PaXXTAaHCTBO KaK YCIYTY.

3. IlonzemHoe mpocTtpaHcTBO. Ilog3zemMHBIe ropoma XAET paclUBET
B CBSI3U C T€M, YTO MX MOXHO CO3[aBaTh OJIM3KO K CYIIECTBYIOIIUM
LIEHTpaM KOMMYHUKalUU. [IpruMepoM Takoro ropoma MOXET CIYKUTh
TOPTOBbII KOMILIEKC Ha MaHeXHOH Miolaau WJiu MOCKOBCKOE METPO,
KOTOpPOE€ SIBJISIETCS HE TOJBbKO TPAHCIIOPTHOM CUCTEMOI, HO 1 OOMOOY-
OeXuIleM, U TOPTOBBIM LIEHTPOM. B pe3ynbraTe COBpeMEHHbBIN Topoi
nepexonuT u3 2D npocTtpaHcTBa B 3D. M0oXHO 0XXUAATH OCBOSHUS MO/ -
3€MHOTO IIPOCTPAHCTBA IOJI COBPEMEHHBIMY TOpOAaMU Ha INIyOMHY 10
100 MeTpoB, Ha KOTOPHIX €llle He TpeOyeTcs] MpUMMEHEeHUE MaCCUBHBIX
CUCTEM OXJIaXKAEHMUSI.
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OCHOBHOI TPYAHOCTbHO

Ans cybopbuTansHoro
KOCMW4ECKOr0 Typuama
SBNAETCS HeyA0BMETBO-
puTensHas be3onacHoCTb
KOCMU4ECKUX MOMeTOB.
HyXHO AOCTVYb NNaHKu

kak MuHMyM B 500-1000
YCTELLHbIX NOMeTOB Ha OAWH
HecYaCTHbIN cryya.

[oka YTo CTaTUCTVMKA TaKOBa,
yto Ha 133 MMnoTMpyembIx
rorneTa LUaTTIoB MPULLIOCH
[Be KaTacTpodbl.

Mo nporHoay Space.com,

k 2061 rogy MURMMOHbI NioaeN
nobbIBatoT B KOCMOCE, a ThiCs-
um BypyT xuTb Tam. bymyt
OCHOBaHbI MOCTOSIHHO
LEVCTBYHOLLME NyHHblE Basbl
11 Hora YernoBeka

cTynuT Ha Mapc.
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OcBoeHue Kkocmoca

OcHOBHa# 11eJIb OCBOEHUSI KOCMOCA — JOCTVKEHUE HEYHUUTOXKUMOCTHU
LIMBUJIM3ALMU OJ1arofaps ee pacceJeHUIO MO MaKCUMaJIbHO IIMPOKOMY
MmpocTpaHCcTBY. BTopas neiab — nonydeHue 10CTyIa K HEOrpaHUUYeHHBIM
pecypcaMm KocMoca (MaTepMsi, SHEPTUS U TIPOCTPAHCTBO), TPEThs — J10-
CTUYb 3BE3]], PeAIM30BaB TEM CaMbIM JaBHIOIO MEUTY YeJIOBEYECTBA,
yeTBepTass — pa3BuThe Hayku. [Ipm 3TOM miaBasi Tekylas 3anaya,
crogiias nepea KOCMOHABTUKOM, — CHUXKEHME CTOMMOCTH KOCMUYe-
CKUX DKCTIeAUIINIA, a B KOHIIETITYaJbHOM IJIaHE — OpraHu3alivs mose-
Ta 4yeiaoBeka Ha JlyHy, Mapc u panbiie. [lepcriekTuBHas Heab — 3a-
MYCK CaMOMOIAEPKUBAIOIIECSI KOCMUYECKON 9KCaHCUU 1 OTKPBITUE
BHE3eMHOI Xu3HU. OCBOEHUE OTPOMHBIX KOCMUYECKMX MPOCTPAHCTB
MOXET OBbITh OCYILIECTBJICHO TOJBKO JOJTOXMBYIIUMU WJIN POOOTU3U-
POBaHHBIMU CYIIIECTBAMMU.

B 3HauuMTenbHom mepe pasBuMTME KOCMOca ornpeaensietcs
TOWN [ONen 3KOHOMMKW, KOTOPYH 4YernoBeyecTBO rOTOBO Ha-
NpaBuTb Ha HaydHble MCCNedoBaHusi BOOOLWE M Ha KOCMOC
B YaCTHOCTM.

IIprynHOI OIMMOOYHBIX MTPOTHO30B O «SI0JOHIX Ha Mapce», TO eCTh
o ToM, uTo K 2000 romy mogBgTcsd cranuuu Ha JlyHe m Mapce u OyayT
OCYIIECTBJICHBI MOJIETHI K 3B€31aM, CTajla B IIEPBYIO OYepenb He OIINOKa
B OLIEHKE CKOPOCTU Pa3BUTHUSI KOCMHYECKUX IBUTATENIE, a HEOIOOLIEH-
Ka TOTOBHOCTH IrOCyIapCTB MHBECTHUPOBATh B 3TU UccaeaoBaHus. B pe-
3yJbTaTe KOCMOHABTHUKA BHIIILIA HA IJIATO, HA KOTOPOM YPOBEHb TEXHO-
JIOTUHA COOTBETCTBYET YPOBHIO MHBECTULIMHA.

HCDCXOI[ Ha AOCPHBIC ABUTATCJIN HC COCTOAJNICA HEC NU3-3a TCXHUYCCKUX
CJ'IO)KHOCTCfI, a M3-3a MOJIUTUYCCKUX peHICHI/IﬁZ CTpaxa O0OIIECTBEHHO-
CTHU 1epea BCEM «AOCPHbBIM» U HeOoO0XOIUMOCTH KPYITHbIX WHBECTUIINNA.

Kpome Toro, KocMoHaBTHKa MepexuBaeT Kpusuc Heneit. B 1950-x ro-
nax CojHeuHasi cUCTeMa Obljla IOJIHA 3aragoK, HampuMep, JIOAU He
3HAJIM, YTO CKPBITO MOJ O0JaYHBIM MMOKPOBOM BeHephl, U HET JIM TaM
IDKYHIJIEH M OKeaHOB. Temepb e MPUHUMIIMAJIbHBIX 3araJoK yXe He
0OCTaJIoCh, W Aaxe eclu Ha Mapce OTKPOIOT KOJIOHUIO GaKTepuil, 3TO
HUKOI'O0 OCOOEHHO HE B3BOJIHYET. 3BE3/bl XK€ MPOIOJIKAIOT OCTaBaThCs
MoKa HEeIOCTHXKUMBIMU.

ITporuo3upyemsie 3Tanbl OCBOEHUA KOCMOCA

1. IIpoagozkeHue HUCCIEIOBAHMI KOCMOCA HA XUMHUYECKHX paKe-
Tax 3a CYET rocyaapcTBa M POOKHUIii POCT YACTHBIX KOMIAHMIA. DTOT
9Tall BHEIIHE BBIINISIAUT KaK CTarHalus, OJHAKO B 3TO BpeMs OymyT
OTTOYEHBbI PElICHUS B IMOAACPXKUBAIOIIMX OOJIACTSIX: CBSI3U, DIEKTPO-



HUKW, HABUTAllMK, KOTOPbIe IPUBEOYT K PHIBKY Ha CJIEOYIOIIEM dTalle.
Drot aTan npoxantces mo 2020 roga.

2. PoCcT 4aCTHOII KOCMOHABTHKH, PA3BUTHE SII€PHBIX IBUraTEJIE.
IlocteneHHO Ha 00JacTh KOCMOHABTHUKM OYyIyT pachpOCTPaHSIThCS
pe3yabTaThl padoOThl 3aKOoHAa Mypa B BUAE CHUKEHUSI CTOUMOCTU pa3-
paboOTKM U NMPOU3BOACTBA KOMIOHEHTOB. B pe3yabrate MpuUCYyTCTBUE
4eJIOBEYECTBA B KOCMOCE BO3PAaCTET B HECKOJIBKO pa3, HO HPUHLIUIIN-
aJbHO HHUYETO He U3MEHUTCS. JIJIMTeIbHOCTh 3TO# (pa3bl 3aBUCUT OT
CPOKOB HAaCTYIJICHUS CJICAYIOIIETO 3Tara, KOTOPBIA CBSI3aH C pa3BUTU-
€M MPOAYKTUBHBIX HAHOTEXHOJIOTUI 1 MOXET MPOIOJIKATHCSI HECKOJIb-
KO JIeCATUIETUM.

ITpesugent CIIA bapak O6ama 00bs1B1I 00 0TKa3e OT KOHLENTY-
aJTHO ycTapeBIIeir mporpaMMBI TTojieTa Ha JIyHy, KoTopasd Tak U He
CMOTJIa MOBTOPUTH NJOCTIMXKeHN 50-seTHel naBHOoCcTH. OH cUnTaeT
HeOoOXOANMBIM 3a10KUTH MHHOBAIIMOHHBIE OCHOBBI Pa3BUTHS KOC-
MOHAaBTHKM Ha Oynymiee. Pe3yrsTaToM 3THUX ITPOIECCOB MOTYT CTaTh
co3JaHMe YacTHEIX OTeJIeld Ha 3eMHOM opOuTe, 6ojiee OBICTpPBIE U
JeTIeBble SKCIEeANIINY aBTOMAaTHYEeCKUX CTAaHIIMM K TaJIbHUM TIIa-
HetaM COJTHEYHOM CHUCTEeMBI, co3maHue 0a3bl Ha JIyHe u moser Je-
JloBeKa Ha Mapc.

Y HACA ectb 11aHbI IO BhICAJKe YeJIOBEKA Ha IpoJieTalolue psi-
nom ¢ 3emeit acrepousbl K 2025 roagy 1 Ha Mapc — B 2030-x rogax.
BrinonHenue takoi skcneaunuu 1o 2061 roga BoJiHe peajbHO.
B xauecTBe TPOMEXYTOUHBIX IIATOB paccMaTpUBAIOTCS OJIM3KIE
acTepoudbl, TOBTOPHEIM BU3NUT Ha JIyHy 1 ocBoeHue Poboca.

MpoeKTbl YaCTHbIX KOMNaHUW NO OCBOEHUIO KOCMOCaA

KomnaHusa MpoekTt

Space Exploration Kocmunueckun kopabne Dragon ans opbuTanbHOro Typus-

Technologies Ma y)Xe npoLlen UcnbiTaHus B kocMoce B 6ecnmnoTHoOM
(SpaceX) BapuaHTte
Virgin Galactic Co6CTBEHHbBIN NPOEKT KOCMUYECKOro Kopabns, KoTopbI

MOXET Ha4aTb NoneTbl ¢ TypucTamu no cybopburtans-
Hon TpaekTtopuu B 2012 rogy. bunetbl CTOMMOCTbLIO
200 000 gonnapoB npuobpenu yxe 6onee 400 yenosek

Bigelow Aerospace [IpoekT No co3gaHuio HagyBHbLIX KOCMUYECKNX OTenen

Shackleton Energy  TpoekT no otrnpaBke Ha JlyHy pasBefbiBaTenbHbIX pobo-
Company TOB C Lienbio opraHnsaumm busHeca no npogaxe Tonnmea
K KOHLYy AecaTuneTums

«CeneHoxon» Mocne no6eabl B koHKypce Google Lunar X PRIZE xowm-
naHus NNaHUpyeT 3aHATbCA Ao0Oblvel pecypcoB Ha JlyHe
n actepougax

Bapak XyccenH Obama
(pom. 1961) — memncTaytoLLMiA
44-i1 npeanpeHT CLLUA.
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An Xénapuk Oopt
(1900-1992) —
HWAEPNaHACKWIA aCTPOHOM,
€r0 OCHOBHbIE Hay4Hble
paboTbl NOCBALLEHDI
1IcCneoBaHmio CTPOEHMS
W AMHaMuKV [anakTuku

11 BONPOCaM KOCMOTOHUN.

O6nako OopTa — obnako,
COCTOSILLEE U3 KOMETHbIX

TeN v NpocTupatoLieecs

[10 OAHOTO CBETOBOTO rofa

o1 ConHua. Bnepsble naes
CyLLECTBOBAHMS TAKOro
obnaka bbina BbiABUHYTA
3CTOHCKM aCTPOHOMOM
OpHCTOM OnnkoMm

B 1932 roay.

B 1950-x rogax nnes

Oblna He3aBMCUMO
BbIBMHYTa HULEPNaHACKUM
actpodmankom Axom OopTom.

«OPpPUOH» — NpoekT
MUIOTUPYEMOTO PEaKTUBHO-
MMMYNBCHOTO KOCMUYECKOTO

kopabnsi («B3pbIBONIETY)
QNS UCCreaoBaHns
ME3XMIaHETHOrO

1 MEX3BE3[HOMO
MpOCTPaHCTBa,
paspabarbiBaemblit B CLUA
B 1950-1960 rogax.
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3. IIpuHIMIINAJIBHO HOBBIE IIYTH OCBOEHHMS KOCMOCA MOCJIEe CO3/Ia-
HHSI HAHOPOOOTOB U OCBOECHHUS NMPOU3BOACTBEHHBIX HAHOTEXHOJIO-
TUH.

A. TIpou3BoacTBo BbICOKO3(p(peKTUBHBIX KOCMUYECKUX KOpaleid.
Hamnpumep, ogHocTynmeH4YaTble M B3JIETalOIIMEe KaK CaMOJeT KOCMU-
yeckue Kopabjim Ha 3emJie CMOTYT HNPOU3BOAUTHCS (DaKTUUECKU IO
IIeHe KOHCTPYKTUBHBIX MaTepuaioB. Takke MOXXHO OyAdeT co3maTh KOC-
MUYECKUN TUGT UM IPYTO METalpoeKT MO BHIBOAY I'PYy30B Ha OKOJIO-
3EMHYIO OpOUTY.

B. OcBoeHnne KocMoca ¢ MOMONIbIO POOOTOB-PEMIUKATOPOB. Jo-
CTAaTOYHO OyIeT OTIpPaBUTh POOOTOB MAacCOM HECKOJIBKO MWJIIUTIPAMM
Ha HEKUI acTepou, YTOObl OH 3a HECKOJILKO JieT (MU JHEM, eciu Oy-
IYT pelIeHbl IIpo0aeMbl CHAaOXKEeHUsT HAHOPOOOTOB HEPrueit) Impeood-
pa3oBaJ BCIO €ro MacCy B HEKHME MEXaHU3MBL.

B pesynbraTe BO3HMKHET CUTYyallusl, KOrla CHOBAa CTAaHET BO3MOXKHA KOC-
MHU4YecKasi ToHKa BoopyxkeHuii. [1pu aToMm acTepona, HOKPBITHIIA IPOuU3-
BOACTBEHHOU MH(PPACTPYKTYPOI, OyIeT MOYTH HEYSI3BUM JIJIST TaJIbHEM -
IIMX BTOP>XKCHUM.

3a 3TuUM moclieayeT ronka K okpauHaM COJTHEYHOM CUCTEMbI, KOTOPBIMU
sBisieTcst oonako Oopra. OHAa MOXET 3aHSTH IECATUICTHASI, 1 KOHTPOJIb
HaJ Hell MOXeT OBITh yTpadeH, eCId He OyIeT co3maHa earHasi BCeMUp-
Hasl cucTeMa KOHTpoJs. I1ossBUTCS BO3MOXHOCTh OCYIIECTBIISITh Tep-
pOoMOPMUHT IJIaHET U aCTEPOUIOB, TO €CTh CO3IaHME HAa HMX YCIOBUM
3€MHOTIO THUIIA.

B pesynpraTe cTOMMOCTD XWJIbSI B KOCMOCE CTaHET T'Opa3io MEHbIIIE, YeM
Ha 3eMJie, 1 OTPOMHOE KOJIMYECTBO JIIOAei OyoyT UMETh BO3MOXHOCTh
M XKeJIaHYe XXKUTh B UICKYCCTBEHHBIX MOCEICHUIX 3a IIpeaeiaMu 3eMIIH.
OmHakKo eCThb OHNACHOCTh, YTO 30HIbI-PEIUIMKATOPHI BBIMAYT M3-II0I
KOHTPOJISI 1 HAYHYT HEOrpaHMUYEHHO PacIIpOCTpaHsThCs 1o BceeneH-
HoI1. /17151 3TOTO OCTAaTOYHO OJHOTO HEBEPHO 3aIpOTPaMMUPOBAHHOIO
30H/IA.

4. Co3maHne «HAHO3BE3J0JIETOB». Takue ycTpoiicTBa BECOM B He-
CKOJILKO TpaMMOB OYOyT Pa3TOHSThLCS Ha YCKOPUTENSIX, a 10 MPUIIETY
K LI 3aMeIIThCSI B MAaTHUTHEIX TOJISIX M 3aTEM CO3[aBaTh HYXKHYIO
MPOU3BOACTBEHHYIO HMHQPACTPYKTypy. B mpuHIUIIE 4YelToBeYeCTBO
MOIJIO 3aIlyCTUTh MEX3BE3IHBIN KOpabib ellle Ha TeXHOJIOoTusaX 1960-x
TOJIOB, UCIIONbL3YsI IBVKEHUE 3a CUET B3PHIBOB SIIEPHBIX O0MO («IIPOEKT
OpuoOH»), HO €ro co3gaHue MOTpeOdoBalo Obl MHOTUX NECATWICTUN U
TPUJUIMOHOB HonapoB. Co3maHue 3BE30JICTOB ¢ ITOMOIIBLIO HAHOTEXA
BPSIA JIX IPOU30MIET paHbllle, YeM co3maHune cruibHoro M.

5. PacceneHue yejioBevYeCcTBA WM ocTaoael no I'anakruke. B ue-
JIOM HeT (U3UYECKUX 3alPpeTOB Ha TO, YTOOBI MPOU3OIIIO OCBOECHUE
Bcell Haulei ['anakTuku, HO Ha 3TO NOTPEOYIOTCS MUJJIMOHKI JieT. [1pu
9TOM MBI HE HaJeeMCsI Ha MOSIBJISHUE CPEICTB TPaHCHOpPTa CO CBEpPX-
CBETOBBIMU CKOPOCTSIMU.

6. N3yyeHne KocMOCa C MOMOIIBIO OOBIYHBIX U PA/THOTEJIECKOIOB.
CaMblii THTEPECHBIN BOMPOC — OYAYT JIM OTKPBITHI BHE3EMHBIE ITUBU -
JIM3allMu U JOCTUTHET Ju ycnexa nporpamma SETI? AHanus nmponyck-
HOU CMOCOOHOCTY KaHAJIOB PaaINUOCBI3U MTOKA3bIBAET, YTO UX TOCTATOY -



HO, YTOOKI ITepeciaTh HA MEX3BE3AHbIC PACCTOSIHUSI OTPOMHBIE 0OBEMBI
UHOpMaLIUU.

Bo3MoXXHO, MO KaHajlaM pairMoCBsI3M HaM MOTYT IEepeciaTb ONUCAHUE
KOMITbIOTEpPA U MPOTPaMMBbl K HEMY, KOTOPbIE MOXXHO OyIE€T NOCTPOUTH
U 3aIyCcTUTh Ha 3emie. Bpsino a1y yemoBeyecTBO OTKaXKeTCs OT cobas-
Ha co31aTh €Tr0. A IOCKOJBbKY BCE KOMIMBIOTEPH Ha 0a30BOM ypOBHE
COBMECTUMBI (ThIOPMHI-MAIIIMHBI), 3TOT MHOIUIAHETHBIM KOMIIBIOTEP
MOXHO 3MYJIMpPOBaTh Ha JOOOM 3eMHOM KoMmiibloTepe. M ecinu 3rta
nporpamMma sIBJISIETCSI CaMOOOyYaloIIECs, TO €CTh MPEACTaBIASIET COOOM
WU -3aponbliil, TO BCKOPpE MbI TTIOJIy4MM MHOI pa3yM Ha Hallleil njaHe-
Te, NIEUCTBYIOIINI C HEM3BECTHBIMM HaM LieJisiMU. OH MOXET peain3o-
BbIBaTh BUPYCHOE MOBEAEHNE, PACHPOCTPAHSISICHh OT OMHOMU LIMBUIU3A-
LUK K APYroM, 3axBaThiBasi X OOMaHOM U TpaTsl BCE MX PeCypcChl Ha
PAaCChUIKY CBOUX KOITHIA.
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«ABaTap» — amepuKaHCKuit

(haHTacTU4eCKUt (unbm,
CHATLIN [keAMCOM

KamepoHom no cobcTeHHOMY
cueHapwio. flenctame unbma
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npovcxoguT B 2154 rogy
Ha MNangope — nyHe

B 3BE3JHOW CUCTEME
Anbdbl LieHTaBpa.

BupTtyanbHas
peanbHOCTb

BupTtyanbHaa peanbHocTb (BP) — 9310 cosgaHHas
KOMMNbIOTEPHBIMW  METOAaMU MoAesflb peanbHoro mMupa u
CEHCOPHOrO OMnblTa B HEM.

Hanuyue ceHCOpHOTO OIbITA, TO €CTh M300paXkeHUil U 3BYKOB, 3TO
maBHoe oTinyue BP oT oObIuHOM Moaenn Mupa, KOTopasi MOXET OBbITh
YUCTO MaTeMaTudeckoii. BupTyanbHas pealibHOCTb Bcerga oOpallleHa
K 3pUTEIIO.

HepBHe I/1306pa)K€HI/IH HCCYHICCTBYIOIIUX ITPEAMETOB YCJIIOBEK CO3-
JaBaJl €€ B KOHIIC MMaJICOJIMTA, YTO ITOATBCPKAAIOT ITPOU3BCACHU A
HCH.IGpHOﬁ KMBOITMUCH.

Ponb nnno30pHbIX M300pakeHU MOCTOSHHO PACcTET B XKU3HU JIIOACH.
Haxe ¢acambl MHOTMX 3JaHUI «M300paxkaroT» apXUTEKTYypy, a HE OT-
paxaloT peajibHyI0 KOHCTPYKIIUIO TTOCTpoiiku. KojJnyecTBo 1 KauyecTBO
BUPTYaJIbHOI peaJbHOCTU MOCTOSIHHO PAcTyT, OHA CTAHOBUTCS Bce 00-
Jiee peaIMCTUYHOM, ITUTEbHOM MO BpEMEHU U TIPUBJIEKAET BCe OOJIbIIIe
YeJI0BEYECKOro BHUMAHUS. YBEJIWYUBACTCS U YUCIO JOCTYITHBIX YeJio-
BEKY BCEJICHHBIX BUPTYaJIbHON PEAJIbHOCTH, a TaKXKe UMCIIO XUTeeil
B KQXXIOM OTAEIbHOM BCEJIEHHOMN.

TpI/l OCHOBHbIX NCTOYHUKaA cospemeHHoM BMpTyaHbHOVI peanb-
HOCTU — KMHO, KOMMNbIOTEPHbIE UTPbl N COLUMalibHblE CETW.

OCHOBHasI TEHISCHLIMSI Pa3BUTHSI BUPTYaJIbHOM pealbHOCTU 3aKJioya-
eTcsl B TOM, YTO OHAa CTAaHOBUTCS BCe OoJiee peaIMCTUYHOM. DTO JETKO
MPOCJIEAUTh Ha MPUMepe KUHO, KOTOPOE 3a CPOK HEMHOTMM 0oJiee BeKa
pa3BUJIOCh OT CTaTUYECKOM (oTorpacduu 10 TpeXMEepHOIro «ABaTapar.
KpoMe Toro, mocTosstHHO pacTeT pa3Mep 3KpaHOB JTOMAIIHUX TeJIeBU-
30pOB/KMHOTEaTPOB, a U300pakeHWe Ha HUX CTAaHOBUTCS Bce OoJiee e-
TaJIM3UPOBAaHHBIM. MHOTHE COOBITUS, IIPOUCXOMISIINE B BUPTYaIbHBIX
MHpax, CTAaHOBSITCSI OYEHb BaXKHBIMU [JIs1 YesioBeKa. TaK MOCTENeHHO
BUPTyaJibHasl peaIbHOCTh 3aHMMAaeT BCe OOJIBIIYIO YacTh (PU3NIECKOTO
MUpa, BBITECHSIST «pealibHYIO PEalbHOCTh».

Dransl CO31aHUS MOJHONH WILJIIO3HH PEAJIbHOCTH BUPTYaJIbHOTO MHPA
1. AKTUBHBIH TTIepeXo] B KWHO Ha TPEXMEPHOCTb.

2. Coznanue apdpexTa chepuueckoro BOCIPUITHUS, KOTAA SKpaH OyaeT
OKpYXaTb YeJI0BEKa CO BCEX CTOPOH.

3. Ucnonbp3oBaHUEe CEHCOPHOTO KOCTIOMA, CITOCOOHOTIO MepenaBarh Te-
JIECHBIE OLIYIIEHMUSI.



4. HpI/IMeHCHI/IC MHTCPAKTUBHOCTHU KaK B KOMIIbIOTCPHbIX UTpax.

5. Ilpssmast TpaHCISIMS MO 1 00pa3a MBICIEH BOCIIPUHUMAEMOTO
IepcoHaxa.

B pesynbpraTte pasHuIa MexXay OOBIYHOM pealbHOCTBIO M BUPTYaJbHOM
oymeT ctupaTbcsi. OOBEKTH pealbHOTO MUpa OYyIyT CTAaHOBUTHLCS BCE
OoJiee INIACTUYHBIMU U YIIPaBISEMBIMU, TO €CTh 0OJiee BUPTYaJlbHbI-
MU, a B BUPTYaJIbHOM MUpPE TOSIBSITCS KOIIMU pealbHOrO Mupa (B Iyxe
Google maps u Second Life), KoTopble OyayT Bce OoJiee MpudIUKaThCs
K peajJbHOMY MUpY.

B KOHIIe KOHLIOB, IS YEJIOBEYECKOTO MO3ra J1o0ast peaibHOCTb SIBJISI-
eTCs TONBKO BXOIsAIIel nH(opMaluneil, Ha OCHOBE KOTOPOM OH PEeKOH-
CTpyMpYeT MOAEJb OKpyXatouiero mupa. Jpyrumu ciioBaMmu, MUp, KOTO-
pbIA MBI CYUUTAEM peaIbHBIM, — 3TO TOXE PEKOHCTPYKILIMS, CO3AaHHAas
HallIMM MO3IrOM Ha OCHOBE BXOJSIIIIMX CBETOBBIX U 3BYKOBBIX CUTHAJIOB.

BP coctout kak us PECAINCTUYHOTO I/1306pa}KCHI/I$I, TaK U1 U3 MOICJIN
HCEKOIro Mmpa, B KOTOpOM MOXHO CylI€CTBOBAThb. YeM clloxkHEe U He-
IIPOTUBOPECUYUBEC 3Ta MOACJIb, TEM Oosee 3axBaThiBalolia BP.

Spxum npumepom BP gBISIOTCS MHOTOIIOIB30BaTEILCKUE POJIEBBIS
onnaH-urpel (RPG), B KoTopble OMTHOBPEMEHHO MOTYT UT'PaTh COTHU
TBICSIY YEJIOBEK M3 pPa3HbIX YTOJKOB IJIaHEThl. A Apyroe HampaBieHHUE
pazButusi BP — co3naHue moaHOCTBIO M30JIMPOBAHHBIX BUPTYaIbHBIX
MUPOB.

B nmeiicTBUTEIBPHOCTH — 3TO CaMbIii €CTECTBEHHBIII BMUI TBOPYECTBA.
W dgenoBedeckme CHBI, M OeTCKHMe (aHTa3WMM CHadaja CO3MAI0T MHUD,
a BHYTPH HETrO OTIeJIbHEIC «IIPOM3BEACHMS UCKYCCTBa»: IIECHU, KapTH-
HEI, GUIEMEL. PojieBbIe UTPBI KOHIIEHTPUPYIOTCS BOKPYT TAKOTO BUPTY-
aJIbHOTO MUpa.

B kauecTtBe TIpuMepa BUPTYaILHOTO MHMpPa MOXHO MPUBECTU BCe-
JIEHHYI0 «3Be3IHbIX BOH». MHTEepecHBI!t MPOEKT KOJIEKTUBHOTO
TBopuecTBa — «Pyka OpuoHa» (Orion’s Arm unu OA). DTo Kojek-
TUBHBIN OHJAWH-MIPOEKT IO CO3JAHUIO HAyYHO-(PaHTACTUUECKOTO
BBIMBIIIIJIEHHOTO MUpPa, MOAAEPXKMBAEMbIi OOJIBIIMM COOOIIECTBOM
y4acTHUKOB. JI1000i1 Xenarolmii MoKeT BHECTHU BKJIa/l B IIPOEKT CBO-
MMM CTaThsIMU, paccKa3daMu, rpadu4ecKUMMU padoTaMu WUJIU MY3bl-
Koii. [leficTBUe MPOUCXOAUT B AaJIeKOM OynylieM — OoJjiee YeM yepes
10 000 met. Ha BceneHHy1o OA oka3anu BAWsSHUE ITpor3BeneHus AHa
bankca (cepus «Culture»), BepHopa Bunmxa (cepusti «KsHr-Xo»),
HeBuna bpuHa u apyrux aBTopoB. OmHON U3 KJIIOYEBBIX SBJISIETCS
KOHIIEIIIMS TEXHOJOTMYECKOIl CUHTYISIPHOCTH, co3naHHas BepHe-
poM BuHmxeM.

Bcenennas «3Be30HBIX BOMH» — BBIMBIIIUIEHHAS BCEJICHHASI ¢ MUJLIAO-
HaMM pa3yMHBIX pac, COTHSIMHU 3BE3IHBIX CHCTEM M OYEHb OOraToil
WCTOpHUEH U KyJAbTYpPOI, HAa4aJIO Pa3BUTUIO KOTOPOU ITOJIOXWJIA OTHO-
MMeHHas paHTacTUUecKasl cara, CHSATasi aMEpUKaHCKUM PeXHCCePOM
Hxopmxem Jlykacom B 1977—2005 rogax.

Google maps —
BecnnatHblit
KapTorpaduieckuit
CEPBYC, COAEPXKALLMA PSLL
NPUNOXEHMIA, MO3BONSHOLLM

X

npocmatpueatb CNyTHUKOBbIE

thoTorpachum noBEpPXHOCTH

3emny npakT4eck B Ntobon
TOYKE MMPa, NPOKNabIBaTh

MapLpyTbl nepeaBuxeHns,
Habnioaatb TpexmepHble

MPOEKLMN HEKOTOPbIX FOPOJOB

W ynuL,

W i

Second Life—
TPEXMEPHbIN BAPTYarbHbIi
MUP C 3aneMeHTaMm

CoLManbHOM CeTH, KOTOPbIN
HacuMTbIBaET CBbILLEe 1 MITH

aKTUBHbIX NONb30BATENEIA.
[MpoekT BbIn paspabdoTaH

v 3anywieH B 2003 rogy
komnaHven Linden Lab.
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DOasunpg MNupc —
aHrmuAckuiA nnocod,
OCHOBONMOMOXHHK
«napagans-uHXUHIPUHray,
OfVH U3 OCHOBaTENEN
BcemunpHoi
TPaHCryMaHUCTNYECKOI
accoupaumu, nosxe
N3MEHVBLLEI Ha3BaHWe
Ha Humanity +
(«YenoseyecTso+).

BP sBnsieTcs HeoTbeMNeMom YacTblo GyayLiero «napagamns-
UHXUHUPUHTa» — CO3[aHusA naeanbHOro MMpa cyacTbs.

Ve ceiluac 4yea0BEeK TPaTUT OOJIbLIYIO YacTh XKM3HU Ha BP — cHBHI,
WUTpbl, KHUTU, KWHO, MHTEpHeT uiau Oeceabl HAa OTBJICYEHHBIE TEMBbI.
O4eBUIHO, YTO 3HAYMTEIbHAS YACThb KOMIIBIOTEPHBIX PECYPCOB Oyny-
mero OyneT HampaBJieHa Ha CO3JaHUE CUMYJISIIWU pealbHOrO MUpa,
B KOTOpbI€ O€CCMEPTHBIN YeTOBEK MOXKET MOrpy>KaThbCsl Ha IECATKU JIeT
BUPTYaAJIbHOTO BPEMEHM, YTOObI OTHIFPATh OYE€Hb CJIOXHBIE UIPHI, HA-
OpuMep CaMOMY TIPOKUTD KU3HU BEJIMKUX UCTOPUUYECKUX TUYHOCTEH.

B cBsg3u ¢ atuM anrmuiickuii ¢punocod Huk bocTtpom 3amaercst BO-
MpOCOM, KaKOBa BEPOSITHOCTb TOTO, YTO Mbl CaAMU XUBEM BHYTPHU CHU-
MYVJISILMHT, CO3JaHHON BBICOKOPa3BUTON LUBMWIN3auMe. OH NPpUXOIUT
K BBIBOlY, YTO BEPHO MO KpalHENW Mepe OIHO U3 TPEX CIACAYIOLIMX yT-
BEPXKICHUNA.

1. BecbMa BepOsITHO, YTO YEJIOBEYECTBO BBIMPET A0 TOr0o, KaK JOCTUT-
HET «IOCTUYEIOBEUYECKO» (da3kbl.

2. Kaxnas mocTyenoBeveckass IMBUIM3AINS C KpaliHE Majloil BEpOsIT-
HOCTBIO OyIIEeT 3amycKaTh 3HAYUTEIbHOE YMCIIO0 CUMYJISILUI CBOEI 3BO-
JIIOLIMOHHOM MCTOPUM (UJIM €€ BApDUAHTOB).

3. MBI oyt OIIpCaACJICHHO XKMBEM B KOMHBIOTCpHOﬁ CUMYJIALINA.

CBoU BBIBOIbI BOCTpOM OCHOBBLIBA€T HAa TOM, YTO MHOXECTBO CYILIIECCTB
BO BCEJICHHOM, >KUBYIIUX B CUMYJISLIUIX, TOJIKHO OBbITh ropasaoo 00JIb-
II€ MHOXECTBA PEAJIbHBIX CYIIIECTB, U IO3TOMY MBI C OTPOMHOM BEPOSIT-
HOCTbBIO HAXOOAUMCA BHYTPU CUMYJIALMU, €CJIU OHU BOOOIIIE CyHIC€CTBY-
I0T. A €CJIM OHU He CYLIECTBYIOT, TO 9TO CBA3aHO JIN0O0 ¢ HEU30EKHBIM
BbIMUPAHUEM PA3YMHBIX LIMBUJIN3ALUNA, Jmbo ¢ TEM, YTO BC€ IMBUJIN-
3allMM pelIaroT HE Co3aBaTb CUMYJIALIUUA.



[naBa 11
TpaHCryMmaHU3m



MenuHga lNentc

(pog. 1964) — xeHa bunna
lelTca, MEHEmKEP HEKOTOPbIX
npoaykTtos Microsoft,
conpeacenarens Poxpa
Bunna n MenuHapb! leite.

Tepn TépHep

(pog. 1938) — amepukaHckuit
613HECMEH, OCHOBATENb KPY-
FTIOCYTO4YHOrO HOBOCTHOTO KaHa-
na CNN, BbiBLUMA MyX aKTpUCI
[bkeitH ®oHAbI, CTOPOHHNK
COKpALLEHWS YCTIEHHOCTM
HaceneHus 3emnu, 13BecTeH
CBOMM 3asIBNEHMEM «Y HAC
CIMLLIKOM MHOTO NHOZeiy.
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Pa3/inyHblie
npencraBneHusd

o Oyaywiem

JleiicTBUS o€, IPUHSITUE PELISHUIN KOpropauusiMyA 3aBUCSIT OT UX
npeacraBieHuid o OynyiieMm. bojee Toro, pasauyHble TPYINbI JIIOASH
CTPEMSITCSI HaBsI3aTh CBOE MpPEACTaBIeHUE O OyAyIlleM BCEMY OCTaIbHOMY
MUDPY, a 3aTEM BOIUIOTUTh €ro B >KM3Hb. PaccMOTpMM OCHOBHBIE MpE-
CTaBJICHUS O OyOyIIIEM.

1. Oxunanusa OOJBIIMHCTBA JIoAeil. MHorue oo He 3aayMbIBa-
I0TCSI O OyaylIeM ¢ MPaKTUUYECKON TOYKM 3peHUs JUOO IoJaraloT ero
MPOJOKEHHBIM HACTOSIIMM. DTO caMmasl pacOpocTpaHeHHas MOMAEb
oynyiiero.
VY nmogeii HET HUKaKoOi Moaenn Oyayllero — OHU MPOEeLMPYIOT Ha
HEero U3BeCTHBII UM Habop (pakToB 0 HacToseM. ITnaHbl oueHb He-
MHOTUX YYUTBIBAIOT paauKalibHble IEpEMEHBI OKPYXKaIOLIeil cpeabl.
MMeHHO Mo3ToMy OOJILLIMHCTBO AOJTOCPOYHBIX TUIAHOB JIIOACH He-
cOBITOYHBI. 1 M OCTaeTcsl TOJbKO YAUBIISITHCS, KOTJIa OKa3bIBaeTCs,
4TO UX NMpodeccuss HUKOMY He Hy>kHa. i1 Hao60poT, HEBO3MOX-
HOE paHee 0Ka3bIBaeTCs pealbHbIM.

2. I1naHbl BOEHHBIX BEIOMCTB Pa3HbIX CTPaH Mupa. BoeHHBIC Be-
JIOMCTBA 1IeJTMKOM OPUEHTUPOBAHBI HA TIJIAHUPOBaHUE OynylIeil BOWHBI.
OryacTu (Tak KaK MHOTOE 3aCEKpPeUeHO) MOXHO OLIEHUTh MX MPEACTaB-
JIeHUs 0 OyayieM, ucxonas u3 ¢hopMrUpyeMoro MMM BOEHHOTO 3aKasa.

IlenTaron HamepeH K 2035 romy KOHBEpPTHUPOBATH BCe MMEIOIIHNECS
Ha BOOPYXEHUM BEPTOJECThl B OSCIMIOTHBIE BEPCUM C BO3MOXHO-
CcThlo TTMJIoTUpOoBaHus yemoBekoM. K 2030 romy moskHO OBITH pa3-
BEPHYTO 15 MOJIHOCTBIO YKOMIUIEKTOBAaHHBIX Opuran Future combat
systems. DTo moTpedyeT pa3padbOTKHN TOBOJIBHO MolHoro M.

3. ITo3unua buuna leiitca U psaga apyrux MuiMapaepos. [eiitc
roJjiaraeT, YTo OCHOBHOI Mpob6JaeMoit Oyayliero OyaeT rnepeHaceaeHue,
Y CUYMTAET BaXKHBIM CHMXXEHME YMCIEHHOCTU HaceneHus Ha 10—15% ot
MaKCcMMyMa B 9 MJIpJ, KOTOPBI MOXET ObITh JOCTUTHYT K CEpeAHE BeKa.
OH cobupaetcd notpaTuTh 10 Mapa HOAIapOB HAa CO3IaHUE M paclipo-
CTpaHEeHHE B CTpaHaX TPEThEro MUpPa BaKIMH OT OCTPOM IMapeu, IMHEB-
MoHuu, Tyoepkynesa, CIIMda u mansgpun. DTO OOJKHO MPUBECTU K
craceHuo 9 MiH xusHeit geteit 1o 2020 roga. I'eiiTc McXoouT U3 TOTO,
YTO POCT YPOBHS XXU3HU U POCT YBEPEHHOCTU Marepeil B TOM, YTO MX
JeTU HEe IOTUOHYT, CHU3UT CPEIHEe YMCJIO0 POKACHUI Ha ONHY XEHILUHY.
OH TaKkxe cTpeMUTC K CHUXEeHUIO BhiOpocos CO, o Hyins K 2050 romy,
BKJIaJIBIBAET ACHBIU B Pa3pabOTKy HOBOTO TUIIA SACPHBIX pEaKTOPOB.

®onp bumra n Menmuuaas IeiiTc mogaepXuBaoOT (PUHAHCAMY U IpyTrue
amMepukaHckue muanuapaepsl: Jxxopmk Copoc, Marikin biym6Gepr, Ten
Teépuep, Yoppen badbdet, Onpa YHubpu u np. B noBeneHnn Muinapae-
POB MOXKHO Ha0JII0AaTh KaKyl0-TO CTPAaHHYIO CTATHOCTh Y OMHOOOKOCTb.



OHu BBIpBAIX M3 INIOOAJIPHOTO KOHTEKCTa KaKyI0-TO OOHY IIpoOJieMy,
BO3OMHIUIM €€ CaMOI BaXKHOM M MIBITAIOTCS M3MEHUTH €€, He TOCTHUTas
yCIiexa Jaxe B 9TOM.

4. Oopa3ssl Oyayniero, cosmaBaemMblie HAYIYHOH (PAHTACTHUKOM U KM -
HO. COBpeMEHHOE MacCOBOE KMHO SIBJISIETCSI MOIITHBIM (DAaKTOPOM, TTPO-
rpaMMUPYIOIINM YCTAaHOBKHM YeJIOBEUYECTBAa, OCHOBBIBAsICh Ha DKOHO-
MUWYECKNX MHTEpecaxX KWHOUHIYCTPUU.

HaubGonee cunbHOe BAMSHUE HA TIpeAcTaBleHUE O OyaylleM OKa-
3aim puabpMbl «TepMuHaTop», «Marpuua», «Ocoboe MHEHHUE»,
«ITaTeiii anemMeHT». B 3TUX punbmMax Oyayiee BBHITJISIUT MTOJTHBIM
KaTacTpod, HO IIPU 3TOM OKOHYATEIbHOM TMOeIN YeIoBeYeCTBa He
MPOUCXOAUT. 3pEJIMIIHBIC TEXHOJIOTUYECKUE aTPpUOYTHl JOMUHUPY -
10T, HO HET paauKaJbHOTO U3MEHEHUS YEJOBEUECKOM IIPUPOIHI, Ye-
JIOBEUYEeCKHMEe MOTPEOHOCTU U CTPYKTypa oblecTBa (pakKTUUEeCKU He
MECHSIIOTCS.

B 1iennoM, B KWHO He co3maHO 00pa3a MO3UTUBHOTO OYIyIIIeTo, 32 MCKITIO-
YeHUEM, TTOXKayil, COBETCKOTO IETCKOTO0 cepualia «[o0cThs U3 Oyny1iero».
B coBerckoil ¢haHTacTMUECKOU uUTEepaType HanboJjiee TpUBJIeKaTeb-
HbI1 06pa3 oyayimiero y . A. Edbpemona u 6pareeB Ctpyrankux. Yac-
TO KaKasi-TO OJlHa 4yepTa OymayIiero TurepTpodupyeTrcs, Toraa Kak Bce
OCTaJIbHBIE TTapaMeTPhl MUPA OCTAIOTCSI HEU3MEHHBIMU.

Hamnpumep, B punbme «CypporaTbl» OCHOBHBIM JOMYIIIEHUEM SIB-
JISIETCsl co3maHre poOOTOB-ABOMHUKOB, KOTOPHIE MOTYT yIaJIeHHO
MpPeaCTaBIsITh JIOAel, a B OCTaJIbHOM MUP MaJIo OTJIMYaeTCs OT Ha-
mero. O06pa3sl KWHO TaKXKe OMHOOOKM, 1 00ojiee TOTO, YaCTO HaMme-
peHHO co3maioT ¢GabIIUBLIN 00pa3 OyayIiero, ynoOHBIN s pa3-
BUTHUS CIOXKETa WM IIpoIlaraHabl UASOJOTHUIA.

5. Byaymiee ¢ TOYKM 3peHUs] PATUKAJIBHOIO MCJAaMu3Ma. DTO IJ1aH
M0 co3JaHMuI0 Xaiudara — BCEMHUPHOTO TEOKPAaTUUYECKOro rocymap-
CTBa, XKUBYIIero 1mo HopMmam Iapuarta. [lociae cozmanus xanmdara Ha
HUCJIaMCKMX 3eMJISIX XpUCTUAHCKUE TOCYIapCTBa OCIA0HYT U OKaXYTCs B
MMONYMHEHHOM K HeMY IIOJIOXKEHUM. PaguKailbHBIe NCIIaMUCTHL paccMa-
TPUBAIOT TePaKThl HE KaK CPEICTBO BbIpaxKeHUS MpOTecTa, a KaK cTpa-
Tern4ecKuii THCTpyMeHT 60pbs0bl ¢ CILA n gpyrumu 1mbepaabHBIMHA
IeMOKpPaTUYECKUMU ToCyIapCTBaMU, KOTOpble MEIIalOT CO3AaHMIO Xa-
mmdara. OHU TaKKe 3aMHTEPECOBAHBI B pa3XKUTaHUU KOHMINKTA MEX-
ny Uaaueit u IMakucranoM, o61agaronium saepHbIM opyxkueM. OTHUM
13 00pa30B OyIyIIeTro, KOTOPHIN IIPUBJIeKaeT IIaxuga, — 3TO ero oymy-
11asi XKU3Hb I1OCJIE CMEPTH B pato ¢ 72 TypUsIMU — XOTS, KOHEUYHO, Ues
noJjioBoro pasMHoxeHus U nepegayu JAHK 6ombliomy ynciay ocodeit
B HETBAapHOM MUpe — abCypaHa.

6. XpucTHaHCKMid OTHAJIEHHBI 00pa3 Oyaymero — BTOpoOe MpH-
mecTBHe M KOHel cBera. [lpuinecTtBue AHTHXpUCTa, apMaremioH,
BTOpPOE MpHIIEeCTBUE XPUCTAa, BOCKpelieHue yMmepiuux u CTpaliHbIi
CyIl — BOT OoXuaaeMoe Oynyllee HICTUMHHO Bepyrolero yenoBeka. [1apo-
JIOKCaJIbHBIM 00pa3oM PeBOJIIOIIMOHHOCTh OXUIAaeMbIX COOBITUI coue-
TaeTcs ¢ KpailHE! KOHCEpPBAaTUBHOCTBIO LIEPKBU B 00JIaCTH JIOOBIX HO-
BOBBEICHUI — MPOTUB BpalueHus 3emsin, nporuB MHTepHera, MHH,
KJIOHMPOBAaHMUSI.

7. KoOMMyHUCTHYECKHE MEUThI O OyaymeM. MHoOrne KOMMYHUCTBI
XKIYT, 4YTO KAIIUTAJIUCTUUYECKAsd CUCTEMA ITOTEPHUT Kpax, U BUASAT B Te-
KyllleM KpU3MCe Hadajao 3Toro kpaxa. Ilocie 3Toro, mo mx MHEHHUIO,
€CTeCTBEHHBIM 00pa30M BO3HUKHET «KOMMYHU3M 2.0».

Dxopmk Copoc
(poa. 1930) — amepukaHckuin
(PVHAHCKCT, MHBECTOP 1
chunaxTpon, co3garens CeTH
6raroTBOpUTENbHBIX OpraHi-
3aLui, M3BECTHbIX Kak «POHA
Copocay; B CpeHeM eXxeronHo
TPaTUT Ha CBOW HEKOMMEpYe-
ckue npoekTbl 0kono 300 MiH
J0nrnapos.

CaMbli U3BECTHbI pOMaH
VBaHa Echpemosa
«TymaHHOCTb AHApOMEbI»
(1955-1956) pucyeT oTaaneH-
Hoe OypyLee 3emmm

kak eauHoro Mupa ¢ Heobblvat-
HbIM Pa3BITEM HayKM W 1C-
KyCCTBa, NMOKOPEHWEM KOCMOCa,
WCKYCCTBEHHbBIM YIyULLEHVEM
3eMHOr0 NaHawadiTa v Knnma-
Ta, U3MEHEHVEM NMCUXONOMI
yenoBexa.

Anb-Kanpga —ogHa

13 CambIX KpyMHbIX
ynbTpapasukanbHbIX
MCIaMCKNX MEXAYHAPOSHbIX
TEPPOPUCTUYECKNX
OpraHu3aLuit Baxxabutckoro
HanpaeneHus 1cnama,
co3aaHHasi B 1988 roay.
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Ompoc kommyHHCTOB B 2K2K 1T0Ka3air, 4To y HUX HET SBHOTO BHUIC-
HUS TIO3UTUBHOIO CIIeHapHs OyIyIIeTro, XOTs XOPOIIOo pa3BUT He-
TaTUBHBIN — KPHU3UC KallMTaaIn3Ma.

8. «New age». DTo cMellIeHNe Pa3INIHBIX PEJIMTIO3HBIX U 330Teprye-
CKHUX TEYEHM M, KOTOPHIE IIPEAII0NararoT CKOPYIO «IyXOBHYIO TpaHC(HOP-
MAalLIMIO YeJIOBEYEeCTBa» — U3MEHEHME CO3HAHUS JII0[ei1, IOBCEMECTHOE
pacIpoCTpaHeHME pPa3JINYHBIX 3KCTPACEHCOPHBIX CIOCOOHOCTEN H
YCTaHOBJICHUE CBSI3U C OHyxaMy. MHOTOMWUIMOHHAsI apMUs IIpeacTa-
Butelieil «New age» CUMTAET, YTO 3Ta TpaHchopMalus yxXKe Hadajlach
WJIA BOT-BOT HAYHETCS.

9. JInOepanbHas yronusa. JeMoKpaTus, KaluTajJu3M M CBOOOTHBIN
PBIHOK BeIyT K IIpOLIBeTaHUIO oOluecTBa. HamumoHanabHBIC TpaHUIIBI
CTUpPAIOTCS.

10. TeokpaTuueckue Moaeau oOyaymero. Hebonblime peanurno3Hbie
rpynnbl — rocyaapctBo byraH, amumu B CIIA, ctapoobpsimueckue
oO0muHbB B Poccuum — monaraloT cCBOWM IyTh pa3BUTHUSI €NUHCTBEHHO
MPaBUJILHBIM M CO3HATEIbHO U30JIUPYIOTCS OT TEXHOJOTMYECKOIO MPo-
rpecca. OHU OXMOAIOT, YTO OCTAJbHOW MUpP MOTMOHET B pe3yJbTaTe
KOHIIa CBETa WJIM BHYTPEHHUX IPOTUBOPEUYMIA, 2 OHU UJIU «YHACTEAYIOT
3eMJIIO», WJIU TIepeiayT B «11apCTBO HEOECHOE».

11. HanpoHaaucTuyeckKue npeacraBjieHusa. DTo o0pa3bl OyaylIero
MHUpa, B KOTOPOM TOCIIOACTBYET Ta WJIM WHAas HAIlWS, IPU 3TOM €€ IPo-
TUBHUWKHU TTOJTHOCTBHIO YHUUYTOXEHBI, 4 OCTaJbHBIE HAIlUM CYIIeCTBEHHO
ocJiabJICHHI.

12. ITocranokamuncuc. B 3Toli KapTuHe MUpa 3CTETCKOE JTI000BaHIE
oOpasaMu pa3pylicHHsI He IIpeAriogaraeT KejJaHUsI UX HPaKTHIeCKOMN
peamm3anuu. OIHAKO CYILIECTBYIOT IIPUBEPXKEHIIBI CIOpBaiiaan3Ma, KO-
TOPBIE TOTOBSTCS K ITOCTAIOKATUIITUIECKOMY MUPY, 3aHUMASICh BBLKI -
BaHMEM Ha IPUPOIEC WUIN CTPOUTEIBCTBOM OYHKEPOB.

13. 3eenoe Oyaymiee M PYyCCOMCTCKHE MEYTAHHS O BO3BpPAIEHUM
K npupoae. Hauboiee sipkuii mpuMep U3 HETaBHETO BpEMEHU — KHHTa
Jxeiimca KyHcTinepa «Mup, cienaHHbI pyKaMu» O XXU3HU MOCJIe UcYep-
maHus 3amacoB HeTu. K 3TOMy clieHapuIo OTHOCSTCS M MEUTHI 00 3KO-
JIOTUYECKU YUCTOM OyayiieM B Mupe 6e3 HedTH, MallluH 1 3arpsI3HEHUA.

14. Kocmuueckoe Oyaymiee. OCHOBaHO Ha OXUIAHUSIX, B KOTOPBIX
HauOoJIblliee 3HAYEHME IIPUIAETCSI OCBOCHHUIO KOCMOCAa M BO3MOXHO-
CTU CO3IaHHWSI CaMOMNOMAEPKMBAIOIINXCS YETOBEYECKUX IMOCEIeHU B
KocMoce. DT o0pa3bl IpUBJIeKATEeIbHbBI 111 00pa30BaHHONW HAay4YHO-
TEXHUYECKOM MoJiogexu. OHU ObLJIM OYeHb MONYIIpHBI B 1960-€ roapbl,
Ha 3ap€ KOCMMYECKOM 3PHI.

Bce nepeuncieHHbIe TIpeaCTaBICHUs O OyAyllleM — O4YeHb pa3HbIe, HO
3a KaXIbIM M3 HUX CTOSIT OTPOMHBIE CHJIbI, TOTOBBIE OOPOThCS 3a CBOIO
Meuty. [Ipy 3TOM HET NMPSMOM KOPPEISIIUN MEXIY PEeaTUCTUIHOCTHIO
3TOI MEYTHI U YMCJIOM €€ MPUBEPXKEHIIEB: Jaxe caMble HepeaaucTrud-
HbIE OKUIAHUS MOTYT MMETh MHOTO CTOPOHHUKOB.

B kaxx10oM 13 3TUX TeUYEHU I OOWH N3 aCII€KTOB p€aJJbHOCTHU BbIACIACTCA
KakK FJ'[aBHBIﬁ, TOorga Kak Apyru€ OTHOCHUTCJIbHO UTHOPUPYIOTCA.

B aToli kHUre Mbl Bblpaxxaem TpaHCryMaHUCTMYeckoe npeacTas-
nexHve o bygywieM — pasBuTMe TEXHOMOrUii OTKpbIBaeT nepes
4erloBeKOM HOBble BO3MOXHOCTU M BEAET kK GeccMepTuio.



NUcTtopua
TPpaHCrymaHu3ama

INoHsATHE «TpaHCTyMaHU3M» B COBpeMEHHOM Buie copmuponBan PDe-
peinyH DcdeHnmuapu, M 3TO TMTOHSITHE OBIJIO COKpallleHUeM OT transitory
human, To ecThb «IepexoaHbIl YeloBeK». TaKUM UYeIOBEKOM SIBIISIET-
csl TOT, KTO, XXUBSI B HbIHEIIIHEE BpeMsl, CTapaeTCsl MPOJOXUTh TOPOTY
K HOBOMY, IIOCTYEJIOBEUECKOMY COCTOSTHUIO.

B 1980-¢ ronsl B KanudopHuu odbpazoBanach IpyIla eIMHOMBbIILIICH-
HUKOB-TpaHCIryMaHUCTOB. MUx oO0beamHuau ugeu PobGepra DTTUHTEpa
o beccmepTuu, Opuka pekciaepa — o HaHopoOoTax, 'aHca Mopase-
Ka — 00 UCKYCCTBEHHOM WHTEJIEKTE.

®epengyH M.
AccpeHamnapu
(1930-2000) —
nucatenb-gaHTacr,
cyTyporor v durnocod,
OVH U3 OCHOBaTENen
TPaHCTyMaHUCT4ECKOrO
ABvxeHus. B 1966 rogy

dTanbl pa3BUTUA TpaHcrymaHuama (TI)

BpemeHHble

OH NpuHsAn ums FM-2030,
BbIpa3viB TeM CaMbIM Haaexay
npoxuTb 100 ner.

B 2000 roay Sccperamnapy
6bIn kproHuposaH B CLLA.

dTtan BbipasuTtenu Upen
pamkun
MpoTo-TI HaunHas ¢ PenurnosHeie geatenu MpeobpaxeHne Yyenoseyeckon NpUpoabl 1 npe-
caMbIX ApEeBHUX U unocodbl BpallleHne B CBEPXCYLLECTBO — MAEN O COBEPLUEH-
CBALLEHHbIX CTBOBaHUM B 1Nore, BbipaboTka «pajy>KHOro Tenax»
TEKCTOB B Tnbetrckom bynamsme, ynogobrneHune Xpucty B

XpUCTUAHCTBE

Mpegteun TI

Onoxu Bospox-
aeHus n MNpo-
cBelleHus

JleoHapgo oa Bunun, XXaH
AHTyaH KoHpopce, aHUm-
knoneauctbl XVIII Beka

Noes yHMBEPCanbHOro N CaMoaoCTaTOYHOIo 4erno-
Beka. Migewn o cune nporpecca

PacnpoctpaHe-
HVe atencTuye-
CKOTO MbILLIeHNS

XIX Bek

Ortoct KoHT, Kapn Mapkc,
dpugpux Huuwe

Woen nporpecca, pauuoHanmimMma u npoaosnkeHmna
aBoNnoUnn YenoBeka

Pycckun koc-

MU3M n pyTypu-
CTbl

XIX Bek — Ha-
yano XX Beka

H. ®. ®épopos n
K. 3. Llnonkosckui

®épnopos Brnepsble hopMynupyeT 3agadvy BocKpe-
LeHNnAa yMmepLnx Kak rnaBHyr 3agadvy umsmnusauunn
Byaywero

HayyHnasa daHTa-
cTuka XX Beka

CepegnHa —
koHel XX Beka

CraHucnas Jlem, 6paTbs
Crtpyraukune, Ansek Asu-
moB, 'per UraH, knbep-
naHk

dopmMmpoBaHue Hay4HO BO3MOXXHOIO U OQHOBPEMEH-
HO nNpuBnekaTenbHoro obpasa Gyayuiero, B KOTOPOM
4enoBevyecTBO AOCTUraeT HeobblYalHbIX BO3MOX-
HOCTewn

CtaHoBnenve Tl 1980-1990-e PaimoHg Kypugenn, Bep- Co3sgaHue kpyXka TpaHCryMaHUCToB, (hOpMUpOoBa-
rogbl Hep BuHax, Makc Mop, HUe nagen TEXHONOrMYECKON CUHIYNSIPHOCTH
Oasug MNupc, Pobept
OTTUKHrep, NaHc Mopasek
PocTt nonynspHo- Havano XXI Hwuk BocTtpom, Onnesep CosnaHne Poccumnckoro TpaHCryMaHUCTUYECKOro
ctu vgen T Beka KOgkoBcku, Hatawa Buta  gBwxeHus B 2005 r. NpoHukHoBeHue TI-ngen Bo

Mop, 0. A. Meosenes

BNacTb MeToaom anddysuun. Poct nonynspHocTu
vaen Tl no mepe pas3BUTUS HAYYHO-TEXHUYECKOIo
nporpecca
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PobepTt 3TTMHIrEp
(1918-2011) — npocheccop
(OW3MKM, aBTOP KHUMM
«[NepcnekTuebl beccmepTusy
(1964), ocHoBatenb UHcTUTyTa
KPUOHMKM.

FaHc MopaBek

(poa. 1948) — cpyTyporor,
13BECTEH paboTamm no
po6OTOTEXHMKE

W UCKYCCTBEHHOMY
WHTENNEKTY, aBTOpP KHUT
«[etn pasyma» (1988)

1 «Bnactb nepexoant

k komnbtoTepy» (1998).

B 2007 romy 3a pyb6exkoM OBII ITPOBEIeH PEeOpPEHIWHT TpPaHCTY-
MaHHCTUUYECKMX OpraHM3alui W OBLUIO IPHUHSITO HanMeHOBaHUE
Humanity+ nnm xopotko «H+», KoTopoe ropasmo iydiine momacp-
KMBAET ITO3UTUBHBIC aCIIEKTHI TpPaHCTYMaHM3Ma.

OCHOBHbIE HAMPABITEHNA
B COBPEMEHHOM TPAHCI'YMAHW3ME

1. IIpeBpamieHue B cBepx4YeJoBeKa ISl N30paHHBIX (OCHOBAHO HA
uHTepnperamun puiocohun @puapuxa Humme).

CTOPOHHUKM 3TOTO MUPOBO33PEHUS OXUAAKT OT HOBBIX TEXHOJIOTUMA
MOJIy4YeHHSI CBEPXBO3MOXHOCTEM MJIs1 U30paHHBIX, YTO CO3aeT peaslb-
HYIO yTPO3y PACCI0EHUS YeJIOBEUYECTBA HA MHOXECTBO BUOB, KOHKYPHU -
PYIOLLMX UACOJOTNYECKU Y DKOHOMUYECKU. A 3TO TPO3UT LIMBUJIN3ALIM -
OHHBIM KOHMJIMKTOM, KOTOPBI B YCIAOBUSIX HATMYUS CBEPXTEXHOJIOTUI
MOXET MPUBECTU K I1obanbHOU KaTacTpode. KpaitHasa ¢opma Takoro
KOH(pIMKTa — KeJIJaHWe MPOTUBOMNOCTABUTh MCKYCCTBEHHBbI WHTEN-
JIEKT 4YeJIOBEYECTBY, BIUIOTh IO YHMUYTOXEHMWS LMBUIMU3aALMU. Takoi
MOAXOM Mbl CYMTAEM HEMPUEMJIEMBIM U OMACHBIM.

2. OcHoBanHoe Ha «(puiaocoduun odmero aeaa» H. @. dénoposa,
€ro ujaee 00 00bEeAMHEHHUH YeJI0BEYEeCTBA B 00OpbO€Ee CO CMEPTHIO U
00JIe3HSIMHU, NOCTHKEHHE (PM3NIECKOro 0eccMepTHs M BOCKpelle-
HHS BCEX KOIIa-JIM00 yMepIIHUX JI0dei.

Mpbi1 nosiaraem, uyto Bo33peHust @EnopoBa He MPOCTO TyMaHHee, 1obpee,
HO U pallMOHaJIbHee, YeM uaeun oeccMepTus A u3dpaHHbiX. Eciu 671a-
ro OyaeT JOCTYIHO BCEM, TO Topa3ao OOoJblile IIaHCOB MTONACTh B YUCIO
3THUX BCEX, YeM 0Ka3aThbCs OMHUM W3 HEMHOTHX IOJyOOTroB, OOpedeH-
HBIX Ha KOH(IMKTHI IPyT ¢ IPYyroM. DTO HaIlpaBJeHUE IIpeariojiaraeT
co3fgaHue APYKECTBEHHOTO MCKYCCTBEHHOTO MHTEJUIEKTa, OECTBY-
Io1Iero Ha 6Jiaro Bcex Jlonei.

HNHTepecHo, 4TO aHaJOTMYHAs OTUXOTOMMS OBLIa CBOMCTBEHHA W
paHHeMy Oyn113My, B KOTOPOM CYIeCTBOBAJIO pa3/iejieHue Ha 1IIKO-
abl XuHasgHbl 1 MaxasgHbl, To ecTh Majoit u boabsmioit KosnecHuir.
IlepBas n3 HUX cTpeMMUIIaCh K IIPOCBETIICHUIO JIMIHO JIJIs YeJI0BeKa,
a BTOpas — AJIs BCEX XKUBYIIINX CYIIIECTB.

Oco60 HaI0 OTMETUTH, UTO HA COBPEMEHHOM 3Tare TpaHCTyMaHM3M,
CTaBALIUN TJIaBHOM 3ajlayeii MaKCUMAaJIbHOE paclIMpeHUE BO3MOXHO-
CTEM YeJIOBEKA, MIPAKTUYECKU TOXIECTBEHEH UMMOPTAJIN3MY, L1€1b KO-
TOPOTO — HEOTPAHUUYEHHOE IMPOIJIEHUE YEJIOBEUECKOMN XKU3HU.
Bo-nepBhix, paciiMpeHre BO3MOXHOCTE yelioBeKa O3HayaeT U Jyd-
IIYIO BBIXKMBAEMOCTb B MEHSIOIIUXCS YCITOBUSIX.

Bo-BTOphIX, cpeacTBa JOCTUKEHUS 3TUX Liejeil TakKKe MOJTHOCTbIO COB-
nagalT — 3TO Mobena Hall CTapeHUEM, CO3aH1e HOBBIX OpTaHOB, 00¢-
CIIEYEHUE COXPAHEHUS JIUYHOCTHU, B TOM YHUCJIE ITYTEM TIEPEHOCA CO3HA-
HUS HA UHbIE HOCUTEJIU.



PauvoOHaNnbHOCTDb
KaK OCHOBaA
TPpaHCrymaHu3ama

OcHOBa TPaHCTYMAaHUCTUYECKOTO MUPOBO33PEHUSI — paldOHAaJIb-
HOCTb. DTOT TEPMUH IIPOUCXOIUT OT CJIOBA «PallI0», TO €CTh «Pa3yMy.

PaumoHanbHOCTb 03Ha4YaeT CnoCOOHOCTbL NPMXOAUTb K OOHO-
3Ha4yHbIM BbIBOAAM Ha OCHOBaHWM UCXOOHbIX MOCHLINOK, 6e3
Kaknx-nmbo owmnbok, CKpbITbIX BIUSHUIA, NPOW3BONBLHOCTEN,
TO €CTb B OCHOBE pauMoOHanbHOCTM NEXUT Normka.

OnmHako palliOHAJIBHOCTD — 3TO OOJBIIE, YeM IIPOCTO JOTUIHOCTD pac-
CYXXIeHMI, IIOCKOJIbKY OHA YYUTHIBAET BCE pa3HOOOpa3re OKpyKalolle-

ro Mupa.

B npuBeneHHOI HuXe Tabaulie MPEACTaBIEHO HECKOJbKO IMOAXOI0B
K pallMOHAJbHOCTU

CunbHas cTo-

HasBaHue CopepxaHue nogxona pona Cna6as cTtopoHa OcobeHHOCTU
OGbIYHbIV 3apa-  JTOT Noaxon UCXo- CnocobBHocTb YacTto urHopupyeTt HoBble pagu- MwmeeT orpa-
BbI CMbIC OWT N3 UEeNOCTHOCTH OTAENsATb IBHO KanbHble BO3MOXHOCTHU, a Takxe HUYEHHbIN

YyeroBeka, ero uenemn OpepnoBble, X0TH HEKPUTMYECKN MHKOPMNOPUPYET B TOPU3OHT MpPo-
1 NnpeacTaBneHnn o M NOTNYHbIE cebs HekoTOpbIE pasgensemble rHo3a ASIMHOM
MUpe, U3 pasfensiemMblXx  MNOCTPOEHMS 0o6LLlecTBOM CyeBepuUs U 3HaYU- B Yyenose-
obuecTsoM HOpM ” (a 6pen cymac- TernbHO NoABepPXXeH KOrHUTUBHbLIM YECKYH XN3Hb
oXunagaHum weaLwmnx 4acTto NCKaXKeHUsM
no-cBoemy
Norn4yeH)
PauuoHans- BkntoyaeT Takne otpac- CosgaHue BbiBOALI MOTYT pagunkanbHO OT- MpeacraBu-
HOCTb Ha OCHOBE I 3HAHWS, KaK TeOpUsSt  JONTOCPOYHbIX pbiBaTbCHA OT peanbHOCTW B yrogy  TENsiMuU 3TOro
dopmarnbHbIX NPUHATUS PELUEHNIA. cTparermn rMNOTETUYECKUM CLIEHaAPUSIM. HanpasneHusi

npaBun Hay4-
HOro mMetoaa,
NPUHLMNOB No-
rMKN 1N TEOPEMBI
Bawneca, a Takxe
MeTodoB ycTpa-
HEeHUSI KOTHUTUB-
HbIX UCKaXeHUN

OTa hopmanbHaga
pauuoHanbHOCTb JaeT
OCHOBY ANSl MPUHATUS
TOYHBIX PELUEHUI B He-
NPOCTbIX CUTyauusX,
0COGEHHO B TEOPUM UMP

Hanpumep, paccyxgeHunsi o Tom,
KakoBa LIeHHOCTb CYLLEeCTBOBAHUS
munnuapga niogen yepes 10 000
neT, MOryT NpeacTaBnsATb 60sb-
LUNIA MHTEPEC, YEM aKTyarnbHble
YCUMMUS1 MO COXPaHEeHUo COBCTBEH-
HOro 340pOBbS

ABMATCHA BO
MHOIOM y4acT-
HUKK canTa

lesswrong.com

PauunoHans-
HOCTb KaK CMHO-
HUM PasyMHOCTH

[aHHoe onpegeneHve
pauMoHanbHOCTH no-
3BONSAET He ynpoLjatb
ee [0 Kakoro-To Ha-
6opa npaewun, coxpa-
HSAS 32 HeW BCIO cuny
WHTennekTa

OnupaeTcs Ha
pearnbHbli ONbIT
Hay4YHoW paboThbl
W He 3aBUCUT OT
OrpaHNyYeHHoro
Habopa npasun
n gorm

OnpepgenexHne paunoHanbHo-

CTM OKa3blBaeTCsl B HEKOTOPOM
CMbICMe MUCTUYECKMM, TaK Kak
Mbl HE MOXeM daTb onpeneneHune
pasyma, He co3fas A

OTy TOuKY 3pe-
HWA BblpaXxaeT
I. 0. Ilobap-
CKui
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HasBaHue

CopepxaHue nogxopa

CunbHas cto-
poHa

Okxonuarnue maba.

Cna6as cTtopoHa

Ocob6eHHOCTH

Kputnyeckni
noaxof

BblpaxaeTcs ckenTtu-

KaMu, OCHOBHas Lenb
KOTOPbIX — OMNpPOBEp-

XKEeHWe Yyxnx 3abnyx-
OEHUN, HEBEPOATHbIX

Maen n HegoKasaHHbIX
3asABrneHnn

PasBuBaeTt Ha-
BblkM OOHapyxe-
HUs ownboK B
nobbIX paccyx-
OeHuAX, ABns-
eTcsl MPOTUBO-
aavem nNpoTue

CkenTukun, obnagas npodeccuo-
HamnbHbIMW HaBbIKaMWU KPUTUKM,
MOTyT HE OCTaBUTb KaMHsl Ha
KaMHe OT No6bIX NOCTPOEHUIA.
OHK cnocobHbl YOUTb NHTEPECHYIO
naer B 3apoabiwe. ATOT NOAXOA
HMYero He co3aaeT, MOCKONbKY Ha-

Camblin n3secTt-
HbIA U3 CKENTU-
koB — [xenmc
Pangn

6e3ymHbIX naen LeneH Ha paspylueHue

Feoprum IOpbeBUY
NroGapckumn

(pop. 1959) — kaHompar
Bronormyecknx Hayk,

aBTOp NonynsipHoro 6nora
«ivanov-petrov» B 40K,
nocBsiLLEeHHOro npobrnemam
3BOMIOLIMMN, TEOPUM HAYYHOTO
3HaHWst 1 COLMONOrnn.

Oxenmc PaHagu

(pog. 1928) — amepukaHCKmiA
WNMIO3MOHKCT M CKENTUK, rapaH-
TMPOBAN BbINNATY NpK3a B OAUH
MWNTMOH JONNapoB nobomy,
KTO CyMeeT NpoAEMOHCTPUPO-
BaTb Ntoboe yMeHue aKcTpa-
CEHCOPHOTO, NapaHOpPMasbHOTo
VNN CBEPXBECTECTBEHHOTO
XapakTepa B ycrnosusix nabopa-
TOPHOTO KOHTpons. [lo cux nop
MpW3 HUKOMY He BPYYEeH.
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B uenom PallMOHAJIBHOCTDb BCE€raa BOZHUMKACT B OTBET Ha 3alIpoC O A0-
Ka3zaHHOM U HaaACKHOM 3HAHUMU.

Pasnnuus B nHTEpnpetTaunn paunoHarnbHOCTUN €CTECTBEHHDbI,
HO BCe Moaenn paunoHarbHOCTU CBA3aHbl C I'IOTpe6HOCTbI'O
B UCTUHE, OAHO3Ha4YHOCTU U ACHOCTW.

Haie nonumanue pPalMOHaJIbHOCTHU COCTOUT B TOM, YTO MbI OITMpacM-
Cd Ha JJydli€€ BO BCEX OCHOBHDBIX ITOAXOdaxX:

1) ImojgaracéM, 41O TpaHCryMmaHM3M — 3TO KBHUHTOCCCHIMA 3ApPaBOIo
CMbICJIA,

2) UCIIOJIb3YeM METOMbI IOTMYECKOM pallMOHAJIBHOCTH, YTOOHBI 3KCTpa-
HOJUPOBATh 30PaBBIN CMBIC B CTOPOHY JAJILHEMIIIET0 Pa3BUTHS Ue-
JIOBEKA, HO IIPU 3TOM HE CUMTaeM, YTO CITMCOK (POPMaJIbHBIX IIPUH-
LUIIOB PallMOHAJIBHOCTHU SIBJISIETCSI IOJIHBIM;

3) ucnoJjib3yeM KpUTHUYESCKMI MOAXOM IS aHaIW3a CBOUX U UYXKMX 3a-
OyXXIeHUIA, HO IPU ITOM COXpaHsIeM T'OTOBHOCTh IIPUHSTH HOBBIE
UAEeH, J1axe eclii ux ¢opMa He Bceraa MOJIHOCThIO JOTUYHA.

OpaHa 13 OCHOBHLIX NpobGneM pauMoHanbHOCTM — npobnema
BblGOpa rnaBHbIX LEenen n Hauny4vwmnx cnocoboB ux 4OCTuxe-
HUSI.

3apaBblil CMBICT JaeT HaM IJIaBHbIE 1EJM: Jydllle XUTh JOJIrO
U cyacTiupo. Ilpu 3TOM MeTombl MOCTHMXKEHUM Mbl OepeM caMbie
paavkKajabHble W HE BIOJHE COOTBETCTBYIOIIME TPUBBIYHBIM HOP-
MaM — KPUOHHUKA, TPSAMOE BMeIlIaTeIbCTBO B MO3T, KMOOPru3alus.
Bribop OeccmepTusi sBiAsIeTCS HauOoJiee palMOHAJIBHBIM ITOBEe-
HUEM H3 TeX MOoesei, KOTOpble Mbl MOXEM ceiidac TpelCcTaBUTh.
MMeHHO TO3TOMY MBI CUMTAaeM OTHOILIEHUE K KPMOHUKE TECTOM Ha pa-
LIMOHAJILHOCTb.

beccMmepTre gaeT BO3MOXHOCTb pealu30BaTh JIOObIE ApPyrue LEJIu.
Kpome Toro, 6eccMepTHOE CylIecTBO OoJiee APYTrUMX 3aMHTEPECOBAHO
U B OecCMepTUU LUBWIN3AlMU U B peaau3aliid APYyTUX J0JTOCPOYHBIX
CTpaTerui.

MmeHHO BbIbop GeccmepTusi 06beaAnHAET 34paBblii CMbICH
N pagukanbHbI paLMoHanm3am.



TpaHCrymMmaHu3m
n pennrns

Penurusi — omHa M3 4denoBedeckux yHuBepcanuii. Ilpaktuyecku Bce
coo0111ecTBa JI0JE — OT aOOpPUTreHOB KPOILIEYHBIX OCTPOBOB 10 I'pax-
JIaH CaMbIX Pa3BUTHIX CTPAaH — UMEIOT PEJIUTMO3HbIE IIPEACTABICHUS.

PCJ'II/IFI/IH, IO OOHOM U3 Bepcnﬁ, BO3HMKIJIAa 9BOJIOOMOHHBIM ITYTEM KakK
croco6 IIPOTUBOCTOATL CTpaxy CMCPTH, KOTOprfI ITOABMIICA Y YEJIOBEKA
C pa3BUTUEM MBICJIUTCIIbHBIX CITOCOOHOCTE.

Bepa — 3TO MppaLlMOHaHbeIVI nepeckoK OT pealjibHOCTU
K yBEPEHHOCTUN B 4eM-TO HEMO3HAHHOM.

OnHako B OOJBIIMHCTBE PUIOCOGCKUX Y PEIUTUO3HBIX YUSHUMN TTpU-
CYTCTBYIOT 3ayaTKW MJAEH, COCTABJSIOIIMX OCHOBY TpaHCTyMaHU3Ma:
uneit o 6eccMepTUU U CaMOCOBEPILIEHCTBOBAHUM.

OcHOBHOI Bonipoc GpuiaocoPu — o TIEPBUIYHOCTA MaTepUU U CO3HA-
HUSI — 3TO BO MHOT'OM 3aByaJIMPOBAaHHBII BOIIPOC O BO3MOXHOCTU (U~
3udeckoro 6eccMmeptusi. Ecau cosHaHMe MEepBUYHO, TOTAA IS IIPOI-
JICHUsI XXKM3HU HUKaKue ACUCTBUS B MaTepUabHOM MUPE HE HYXXHBI.
A ecliu IepBUYHA MaTepUsi, TO MOXHO HOOUTBHCS IPOIJICHUS XU3HU
TEXHOJIOTUYECKMMU METOTAMM.

dunocodckast MBICTb CTOJIETUAMU 3aHUMaJach OIPaBIaHUEM CMEP-
TU U 3a4aCTYIO0 ITOMCKOM 330T€PUYECKOIO PEILIEHUs 3TOU MPOOIEMBI.
TpaHcryMaHU3M MOKa3bIBAET APYroil MmyTh — OeccMepTue BO3MOXKHO
U1 Ha MaTepuanmucTuyeckoil ocHoBe. [Toa mpakTuyeckuMm GeccMepTUEM
MBI TIOHMMAEM HEOTPAHUYEHHBIN POCT MIPOIOIKUTEIBHOCTH KU3HU.

BoabIIMHCTBO pPEIUTMO3HBIX TEYCHUI oOOeIIaeT 4YelIoOBeKYy Heorpa-
HUYEHHOE pa3BUTHUE CIIOCOOHOCTell U GeccMepTue, HO TOJIBKO ITOCHE
CMEpTU VI IIOCJIe MHOTUX JIET acKe3hl (iiora). [IpoBepuTh 3TO HEBO3-
MOXHO, II03TOMY aAeNThl BBIHYXKIEHbI IPUHUMATh Bce Ha Bepy. Dak-
TUYECKU TaKue 00elaHus 1al0TCsI, YTOOBI MOOESAUTDH €CTECTBEHHO IIPH-
CYIIM YeJIOBEKY CTpaxX CMEPTHU, a KpOMe TOr0, 3aCTaBUTh €ro aeJiaTh TO,
YTO BBITOIHO LEPKBU U OOIIECTBY (BO MHOI'MX PEIUTUSIX OeccMepTue
HYXKHO 3aCJIy>KUTb XOPOIIUM ITOBEACHUEM).

Muorue pennrno3Hble naen HanoMnMHarT TPpaHCryMaHUCTU-
yeckme. EQMHCTBEHHas pa3Hnua B TOM, YTO TPAHCTyMaHUCT
nweT peanncTtnyeckne, a He nppaunoHasribHble MeTobl BO-
NIOWEHNSA 3TUX UAEN.

HanpuMep, B XpUCTUAHCTBE CYUTAETCS BAXKHBIM COXPAHUTH TeJia JIIOAEH
1o CTpalrHoro cyna, Koraa mpou30oiaeT ux Gu3andeckoe BOCKpelleHue,
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¥ OHU npencTaHyT repen borom. TpaHcryMaHUCT cunTaeT BaXKHBIM CO-
XpaHUTbh TeJIa YMEPIINX J0 CO3MaHMUS U pacIIPOCTPAHEHUS TEXHOJIOTUM,
CIIOCOOHBIX BOCCTAaHABIMBATh XM3HEACITCIPHOCTh B KPMOKOHCEPBH-
POBaHHEIX TejlaX, JU0O0 CUYUTHIBATH MH(POPMALIUIO U3 TOJOBHOTO MO3-
ra. OH ITIOHMMAET, YTO BaXXHO COXPaHUTh MH(POPMAIINIO, 3aIUCAHHYIO
B HEHpoHax, KOTopasi 0€3BO3BpaTHO TePsETCs IIPU OOBIYHOM 3aX0pO-
HEeHUH. DTy UHOPMAIINIO MOXHO COXPAaHUTH pa3HBIMU CIIOCO0aMU —
IIOMECTUTb MO3T B INIYOOKYIO 3aMOpPO3KY WJIM CIellaTh Cpe3bl MO3ra,
XUMUYCCKM 3a(pUKCUPOBATh UX M HAKJIEUTh Ha CTCKIISTHHBIC IJ1aCTUHBI
WJIM HaliTU HOBhBIE, O00Jiee 3P (PeKTUBHBIE METO/bI.

M ana xpuctnaHuHa, u ans TpaHcrymaHucTa BaXXHeNLWen LeH-
HOCTbIO SBNAETCH YenoBeyecKasa XU3Hb.

Ho mosuius Bepylolllero yejoBeKa JOBOJILHO 3allyTaHa: ¢ OMHOI CTO-
POHBI, IJI HEro XXU3Hb — INIaBHAS LIEHHOCTb, a C APYTroii — CMepTh —
3TO HE CTPAIIHO, TaK KaK I10C/Ie Hee HaunHaeTcs 6eccMmepTue. [To3uiims
TpaHCTyMaHUCTa OoJjiee IMOCAenoBaTeIbHA: OH MoJaraeT, YTO KaXKIbIi
YeJI0BEK 3aCyXKMBACT BEYHON XMU3HU HA 3TOM 3eMJIe U YTO CMEPTh —
3T0 abCoIIOTHOE 3J10. [1py 3TOM OH HEe OTpULIAET OTYJILHO BO3MOXHOCTD
CYIIECTBOBAHMS JIIOOBIX HETIO3HAHHBIX SIBJICHUIA, HO TPEeOYeT UX IKCIIe-
PUMMEHTAJbHOTO 10Ka3aTeJIbCTBA.

TpaHCryMaHUCT He MCKIII09aeT BO3MOXHOCTH, YTO OH XHUBET B KOM-
OBIOTEPHOM CUMYJISIINUA, CO3MAHHOM HMHTEJIEKTOM 00Jiee BBICOKOTO
nopsinka. M1 aToro «rBopua Mmpa» MOXHO paccMaTrpuBaTh Kak bora.
OmHaKo TPaHCTYMaHUCT HE BEPUT B 3TO CJIEIIO, a IOITYCKaeT TOJbKO KaK
OIHY M3 BO3MOXHOCTEN C ONpeneeHHOM BEpOSITHOCThIO, KOTOPAast MO-
JKeT MEHSITBCS 110 Mepe MOCTYIJICHUSI HOBBIX SMIIMPUYESCKNX (DAaKTOB.
IToka TakuMu ¢paKTaMu MBI HE pacIiojlaracM.

B cBoe BpeMs MapKCcu3M BecbMa IIpeycIiell B pa3o0ladeHUN PeIMI03-
HBIX MEXaHM3MOB OOMaHa TPYISIIUXCS, OMHAKO TO, YTO OH IIpeajiarai
B3aMeH, — CIIpaBeIJIMBOE OOIIIECTBO — OBLIO TOPa3no MEHee IIPUBIIC-
KaTeJbHBIM, YeM OeccMepTHe U 0ECKOHEYHOE IMYHOE pa3BUTHE, KOTO-
peie obemana penurus. [1onbITKI MapKCcU3Ma CO30aTh pallMOHAJIbHYIO
CUCTeMYy HeJieli B IpOTUBOBEC PEIMTUO3HOM BBUIMIIMCH IIPOCTO B HA0OOP
morMm. ImaBHaAS mpUYMHA IIpoBajla — MNACCMBHOE OTHOIICHME K TeXHU-
YeCcKOMY IpOoTpeccy, Ha3bIBAEMOMY B MapKCU3Me «pa3BUTHE IIPOU3BO/I -
CTBEHHBIX CUJI».

KoMmmyHUcTUYeckne naen 6nmskm TpaHcrymaHmamy, HO B HUX
OTCYTCTBYIOT Mepapxusi 3agay 1 YeTKO NoCTaBlEHHbIE Lienw.

TpaHcryMaHM3M O3HavaeT OTKa3 OT pabcTBa (PU3MUECKOTO MOHOTOH-
HOTO Tpyaa, pabcTBa KOHCEpPBATMBHOW MoOpaju, pabcTBa Hempuemie-
MBIX COLIMAJIbHBIX YCIIOBUi, HaB3bIBAEMBIX IIEHHOCTEI, CTaHIApPTOB
U CTePEOTUIIOB, pabCcTBa O0JIE3HE U CMEPTH.



TpaHCrymMmaHUCTU4eCKumn
MaHudecT

TpaHcrymaHuam — maTtepuanuctuyeckoe uocoqckoe TeveHue,
cynTalLLlee rMaBHOW LEeNbio BCEX W KaXAOro pasBuUTME Hay4HO-TeX-
HWUYEeCKOro nporpecca, HanpaBfneHHOEe Ha MOBbILEHWNE XM3HECNOCcob-
HOCTM YyenoBeka, paankanbHoe npoaneHne XusHu, obecneyeHme He-
OrpaHUYEHHOro pasBUTUS BO3MOXHOCTEN NNYHOCTN.

TpancryMaHu3M — KOHIEHTPHPOBAHHOE BbIPAXKEHHE 3IPABOr0 CMbICJIA.
KusHeHHBIe IEHHOCTH Y KaXKIO0T'0 CBOU — CEMbsI, I€TH, TBOPUYECTBO, JTIOOOBD,
Kpacora, cBo0ona, IeHbI'U, TyTelIeCTBUS, CEKC, BacTh... Ho Bce oHU UMeOT
CMBICJT TOJIBKO TOIJa, KOTJa YeloBeK XKuB. bazoBoe ycioBue s peaar3aluu
U CYILLIECTBOBAHUS BCeX LIEHHOCTe — X13Hb. Ee pagukanbHOe IIpoaJIcHUE pa-
LIMOHAJIbHBIMM, HAYYHO JOKa3yeMbIMU METOIaMM — caMasl pa3yMHasl cTpaTe-
TUSI JJTSE KaXKA0Tro M3 Hac.

TpaHCryMaHHU3M — CTpPeMJIEHHE K BBICHIEH CNIPABEIJIMBOCTH U CYACTHIO.
Het Huuero 6osece HecnpaBeIIUBOro, 4YeM cMepTh. JIloou He 3aciIyKUBalOT
cMeptu. CMepTh, CTAapOCTh M OOJIE3HU JIeIAlOT YeJloBeKa HecuacTHBIM. boprba
3a COPaBeIJIUBOCTD U CUACThE [JIs KaXKI0ro — 3TO 60pbda ¢ 60Je3HIMU, CTpa-
JaHUsIMU, 60pb0a 3a paauKalbHOE NPOMJICHUE YEJIOBEUYECKOM KMU3HMU.

TpaHCTyMaHHU3M — €CTECTBEHHOE NMPOSBJIEHNE YeJI0BEeYECKOM CYIIHOCTH.
CyTb 3BOMIOLINY — B Pa3BUTUM, U YEIOBEK MaKCUMAJIbHO 3TO oTpaxaeT. I1o
CBOCH MpUPOIE OH CTPEMUTCS K PACIIMPEHHUIO BO3MOXHOCTEI, 9KCHAHCUU
U YBEIMYECHMIO MACIITaA0OB IMYHOCTH.

Tpancrymanuam — (aKkTop YCKOpPeHHUsl SBOJIONMM YeaoBeKa. Ku3Hbp —
370 ¢hopma opraHu3alluU MaTepuU, HaAllpaBjJeHHas B MEPBYIO OYepeb Ha ca-
MocoxpaHeHue. 2Ku3Hb — 3TO aHTURHTPONUIHBIA Mpouecc. YeloBek Hale-
JIEH CITOCOOHOCTBIO K CAMOCOBEPIIIEHCTBOBaHU 0. OH MOXET Mojiy4yaTh HOBbIE
3HAHUS W HAaBBIKW W YJIy4ylllaThb C UX MOMOUIbIO CBOW OpPraHU3M. DBOJIOLUS
yesioBeKa JaBHO yXe MTPOUCXOIUT HE TOJIbKO B OMOJIOTUYECKON MJIOCKOCTU, HO
U B HAYyYHO-TEXHOJIOTUYECKOU U coltmaiibHOM. [Ipexie Bcero aTo OTHOCUTCS K
9BOJIIOLIUU JIMYHOCTH.

TpancrymMmaHu3M — pe3yJbTHPYIOINUI BEKTOpP mporpecca. Bca ucropus
YeJI0BEeYSCTBA — HMCTOPHS POCTa BO3MOXKHOCTEH M YBEIMYCHUS IIPOHOJIKI-
TeIbHOCTHU XKU3HU. Bce, 4To menaer Hally XuW3Hb Jydline, KoMpOpTHEl, Ha-
CBHILIEHHEN U IIPONOJIKUTEIbHE, — pe3yabraThl IIporpecca. Ilpu aTom cy-
IIECTBYIOT ONACHOCTU U PUCKM, CBSI3aHHBIC C Pa3BUTUEM HAyKU U TEXHUKHU.
OHU oTpazkaloT CUJIBI perpecca U SHTPONUU. DTU SIBJACHUS HaO0 pacCMaTpU-
BaTh KaK HEpeIIeHHbIe 3a1a49u IIporpecca. TpaHCTYyMaHU3M aKTyalu3upyeT
3a7ady yCKOPeHMSI HAayIHO-TeXHMYECKOTO IIpOorpecca B MHTEpecax KaxXaoro
YeJIoBeKa.
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TpancrymMmanu3mM — cTpeMJIeHHE K COXpaHeHHMIO nmuBmin3anuu. OmHa u3
po0JIeM YeI0BeUeCTBA — MIOOATbHBIE PUCKM — COOBITUS, B PE3YIbTaTe KO-
TOPBIX MOXET ITOTUOHYTh NuBMIM3anus. HeobxoguMo 3apaHee mMpoCUYUTaTh
9TU PUCKU U IIPOTUBOCTOSTH pPeaJn3alli BCEX BO3MOXHBIX HETaTUBHBIX CIIe-
HapueB. TpaHCTYMaHM3M CTaBUT 3a1a9y HEYHUUTOXMNMOCTH YeJIOBECUECCTBA.

Tpancrymanu3iM — $SICHOe NOHHMAaHHE O€3yCJOBHOH HMepapxud 3a-
aad. B YCJIOBHUAX OI'PaHNMYCHHOCTU (bI/IHaHCOBHX n MHTCIICKTYaJdb-
HBIX pPECypCoOB H606XOI[I/IMO BbIICIIUTDH Hauooiiee BaXHBIE 3agadyn wu
COCPE€OOTOYUTHCA Ha HUX PCILICHUNUN. BCSYCHOBHO, BaKHeuen HOUBUJIN3Aa-
HI/IOHHOfl 332[3‘16171 ABJIACTCA paduKaJlbHOC IIPOAJICHME 2KM3HMN YCIOBCKA.
Hanpumep, nojier Ha Mapc BaxkeH [Jisl pa3BUTHUS Mporpecca, HO ceiluac
HC€ CTOJIb aKTyaJICH, ITOCKOJIbKY JIIOAM YMHUPAIKOT OT CTApOCTU U OoJIe3HE.
B pCﬁTHHFC HUBUJIIN3AallMOHHBIX 3agayd (bYHI[aMeHTaI[LHbIG NCCJIIEA0OBaHUA
B o0JTacT; IIPpOMJICHUA 2XKN3HU JOJIKHBI CTOATDb Ha IIEPBOM MECTCE.

TpaHCryMaHHU3M — KOOPAMHATOP HANPaBJIE€HWI HAYYHOro moucka. s
pa3paboTK HAyYHBIX METOAMK W TEXHOJOTWI pamuKaabHOTO IIPOIJICHUS
XKU3HU HanmboJiee MepCHneKTUBHBIMM HAIIpaBICHUSIMU SIBJISIOTCS: pereHepa-
TUBHaSI MEIUIIMHA, IepCOHAIbHAS MEIUIINHA, IPeBEHTUBHAS MEAUIINHA, 13-
yUcHHEe HeMporeHe3a W BIMSHUS BBICIIC HEPBHOM NESITEIBHOCTU Ha IPO-
LISCCHI CTapeHUs, HelipoMoIeIMpoBaHNue, N3ydeHe OMOMapKepOB CTapeHUs,
reHeTUYeCcKas U SIIUTeHeTUUecKas peTysauus, n3ydeHue nudepeHIupoBKNT
KJIETOK M KJIETOYHOM KapTUHBI CTapeHUsI, KJIeTOYHAsI M TOPMOHAaJIbHAasI Tepa-
MUSI, TKaHeBasi UHXXEeHEePUS U CO3aHMe NCKYCCTBEHHBIX OpTaHOB, COBEPIIICH-
CTBOBAaHNE METONOB M3YYCHMS MOJEKYISIPHO-OMOJIOTMYSCKUX ITPOIIECCOB,
pa3paboTKa MeTOIOB KpUOCOXpaHESHMS KPYITHBIX OMOJIOTMIeCKIX OOBEKTOB,
MaTeMaTH4eCKoe MOISINPOBAaHUE CTapEHUSI, CO3MaHNe NCKYCCTBEHHOTO WH-
TeJUIEKTa W YHpaBIISIEMbIX HAHOPOOOTOB, 3BOJIOLMOHHASI OMOJIOTHS CTape-
HUSI, U3y4YeHNEe CUHTSTUYECKON U (PpaKTaIbHOM TCOPUiIl CTapeHUsI, a TaKXKe
TEOPHHU CO3HAHUSI, pa3BUTUE (GYTYPOJIOTUU W U3YICHUE SIBJICHUSI CUHTYJISIP-
HocTU. Pa3BuTme »THMX HayYHBIX HaIpaBJICHUN TpaHCTYMaHU3M aKTUBHO
MIpomnaraHaupyeT U IIOAIepPXKIBaeT.

TpancrymMaHu3M — aKTHUBHAA XXKU3HEHHAas no3unuAa. [Ipu cymecTBylomieil
OrpaHUYEHHOCTU BPEMEHHBIX PAMOK UYeJI0BEeYECKON KU3HU HeAaTbHOBUIHO
MacCUBHO OXWAATh NJOCTUXeHUI mporpecca. HeobxoquMo aenats BCe BO3-
MOXHOE€ AJ1s1 IPOAJIEHUSI COOCTBEHHOM XKM3HU — MCHOJb30BaTh METOIbI IPO-
¢unakTUKM 3a00JeBaHUi, BECTU 300POBbIIA 00pa3 XM3HM, MOBBIIIATH COO-
CTBEHHYIO HAyYHYIO KOMIIETEHTHOCTb, aKTUBHO CHOCOOCTBOBATh HAyYHBIM
HUCCAEeI0BAaHUSIM, OTBEYAIOIIUM LIEJSIM TpaHCTyMaHu3Ma, NponaraHagupoBaTh
ero uaeu, MoaAepXMBaTh KPMOHUKY KaK CITOCOO BOCCTAHOBJIEHUS B OyayllEeM
KU3HEASITEAbHOCTU YMEPIIUX JIIOASH.

TpaHCcryMaHU3M — 3TO CTpPeMJIeHHMEe K PACHIMPEHHMI0 BO3MOXKHOCTEM
yejioBeka. JI1a yenoBeka XXM3HEHHO HEOOXOAMMBbI: YyCUJIEHUE UHTEIIEKTA,
yXa, BOJIM, 1IEJIeYCTPEMJIEHHOCTH, OTBETCTBEHHOCTHU, JTOCTUXKEHHE CBOOO-
Jbl JUYHOCTU OT OMOJIOTMYECKOTO HOCUTENSI, MOBBIIIIEHWE CTEIIEHU OCBOE-
HUS MPOCTPAHCTBA U YPOBHS YIIPaBISIEMOCTU MaTepreid M sHeprueii. 3amada
TpaHCTyMaHU3Ma — JOOUTHCS, YTOOBI 3T BO3MOXHOCTH TMOSIBUJIMCH Y KaXK-
JIOTO YeJI0OBeKa, M OH MOT B ITOJIHOM Mepe X peau30BbIBaTh.



nasa 12

YnaneHHoe
oyayuwee



Hukonan CeméHoBuY
Kapaawos

(pog. 1932) — poccuiickuii
aCTPOHOM, aKafieMMK

PAH, gokTop ¢huamko-
MaTemMaTU4eCKumx Hayk,
cneumanuct

B 0bnacTn acTpodmankm

11 PagnoacTpOHOMIM, OOWH U3
SHTY31acTOB MOWCKA CUrHaNoB
BHE3EMHbIX LIMBUIN3ALINNA.

®pumeH [xoH [lancoH
(pom. 1923) — amepuKaHcKui
(PU3NK-TEOPETMK, OANH U3
cosfarenei KBaHTOBOM
3NEKTPOANHAMMUKM,

aBTOP KOHLeNLM cchepbl
[aiicoHa, nero KoTopoil OH
no3aMMCTBOBAT M3 KHUMM
«Co3pnatenb 38e3a» haHTacTa
Onada CtanngoHa.
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OT uMBMAN3aUUnN —
K CBepXLuMBUIN3aLun

VnaneHHbIM MBI Ha3biBaeM Oyayllee, KOTOpPOE€ HACTYNUT IIOCie
XXI Beka. Ero rmaBHOI 0COOEHHOCTBHIO OyIeT HeorpaHUYEHHasl DKC-
naHCHUsI pa3dyMa B KOCMOCE, B TO BpeMsl KaK OCHOBHBIMU COOBITUSIMU
XXI Beka OyayT TOJBKO CO3IaHNE U OCBOCHUE CBEPXTEXHOIOTUIA.

Mu1 NCXOOUM U3 TOI'O, YTO U3BECTHbLIC 3aKOHDbI (I)I/I3I/IKI/I HC MOIyT OBITH
MN3MCHCHBLI, B YaCTHOCTHU, CKOPOCTb CBE€TAa HaBCE€raa OCTaHETCA MaKCU-
MaJIbHO BO3MOXKHOW CKOPOCTLIO HYTemeCTBHﬁ.

MCTOpVII'O 3eMHON UMBUNM3aLNN MOXXHO ONMcaTh Kak nyTb npe-
BpalleHNA ee B cBepXumnBunmn3agyuto.

CoBerckuii actponoMm H. C. Kapnamos B 1963 rony BBen Kiaccudu-
KallIo TUIIOB CBEPXIUBMIN3ALINI II0 YPOBHIO UX D9HEPIOMOTPEOIeHMSI,
KoTopas Onlna pa3suta Kapinom Caranom.

LLkana paHXupoBaHUs LMBUNn3auum
Nno YPOBHIO NOTPEONAeMON UMUN IHEPTUMN

O6beM aHepro-

Tvn UnBunusauyusa HoTpeGhokis
Tun 0 MepBoGLITHOE 06LLECTBO —
Tvn 1 UnBnnunsaums, notpebnsioLias aHepruto, B 700 pa3 Gonblue
(nnaHeTap- 9KBUBAIIEHTHYIO MO CUIe BCEW COMHEY- 3HepronoTpebneHns
HbIA) HOW 3Hepruu, nagawlen Ha 3emIo 2007 ropa
Twn 2 LinBnnusaunsa, notpebnstoLias BClo B 10 mnpa pas 6onb-

(3Be3gHbIN) 3HEepruto LeHTpansHOn 3Be3bl, Hanpu-

Mep ¢ nomoLubto ccpepbl [laricoHa

e, YeM y LMBUNM3a-
umm Tuna 1

Mogtnn 2.5 LinBunnsauyus, ocsomsLLas NnpocTpaH- B MunnuoH pas 6onb-
(mexsBe3n- CTBO B HECKOJIbKO COT CBETOBbIX NET e, YeM y uuBMnIm3a-
HbIW) BOKPYI MaTEPUHCKOW MiaHeTbl, KOTopoe uuu Trna 2

BKMOYaeT B cebsA OkoNno MunnmoHa

3Be3[, cpean KOTOpbIX €CTb ThICAYMN 3EM-

nenopobHbIX NnaHeT
Tvn 3 UnBnnusaums, notpebdnsiowias aHepruto, B 10 mnpa pas 6onb-
(ranak- paBHyt0 aHepruu Bcen [anakTukm we, yem Tvn 2
TUYECKNIA)
Tun 4 LinBunusaums, notpebnsaiowas aHepruo B 10 mnpa pa3s 6onb-

e, YeM y UUBMUNIM3a-
uum TMna 3

(BceneHckni)  Bcen Buanmon BceneHHom




Baxho OTMCTUTDb, YTO CBCPXIMBUIN3AIINA HC o0s13aHa MCMOJb30BaTh
BCIO 9Ty OHCPIUIO — OHa ITPOCTO NMECT €€ B CBOCM PACITIOPAKCHUN.

Hanpumep, uuBuan3aius MoXeT TpaTUTh Bcero 1% 3Toit sHeprumn
B OOBIYHOM COCTOSTHMH, U B CUJIY 3TOTO He OyaeT HabJIoaaThCsl HU-
KaK1X 0COOBIX aCTPOMHXKEHEPHBIX CJICIOB €€ NeITEIbHOCTU B KOC-
Moce.

Btopoit BaXHBII MOMEHT — BBIYMCICHUS SKBUBAJCHTHBI PAacCXOLy
9HEPIUu, TO €CTh CYIIECTBYeT MUHUMAJIbHBINA YPOBEHDb S9HEPTUU, KOTO-
pBI BCEIla pacXoayeTcsl IpH KOMITbIOTePHBIX ollepanusx. B cury aTo-
r0 MOXHO COIIOCTaBUTbH BBIYMCIUTEIBHYIO MOIIHOCTb IIMBUIM3AILINU
U IOCTYIHEIC eii SHEPTreTUIECKUE PECYPCHL.

OyeBMaHO, YTO CKOPOCTb CBETa OrpaHUYMBaET TEMMN 3BONIO-
UMY LMBUNM3ALMIA OT OOHOIO TUNa K Apyromy.

Ilepexon k Tumy 3 motpedyet He MeHee 100 000 meT, a K Ty 4 — MWJI-
JmapnoB JieT. OgHAaKO IMMOYTH HaBepHsIKa K KoHIy XXI BeKa MBI cTaHEM
nuBuAM3anueii 1-ro tuira, oBirageB Beell sHeprueit CoiHIla, KOTOpas
magaeT Ha 3eMI0. A IIpU CaMOM paauKajJbHOM pPa3sBUTUU COOBITHUIA,
eCJIM HauHeTCs aKTuBHAas TpaHcdopmaniuss COTHEYHOM CUCTEMEL C I10-
MOIIIBIO POOOTOB-PEILUIMKATOPOB, MBI MOXXEM MPHUOIN3UTHCSI 1 KO 2-My
TUITYy, TO €CTh HauaTb CTPOUTH cepy JlalicoHa 1 MOTpeOdJIsITh OONBIIIYIO
yacTb 3Heprumn CoJrHIa.

KoHeuHo, y CBepXLIMBUIN3AIIMI MOTYT OBITh M COBCEM IPYrve UCTOU-
HUKU 3HEPTUM, KpOMe CBETa 3Be31. DTO, B MEPBYIO 0Yepeab, BOAOPO/I,
HaKOIUJICHHBIN B IIJIJAaHETaX-TUTaHTaX, ITOJHOE CXHIaHHE KOTOPOTO
5KBUBAJICHTHO MO YHEPIMU MUJIJIMOHAM JIET COJTHEYHOM CBETUMOCTH.
Jpyroit UICTOYHUK — cOpachIBaHME MaTepUU B UCKYCCTBEHHbBIC YEPHBIC
IBIPbI, TP KOTOPOM IIPUMEPHO TTOJIOBUHA MAcChl Tafaloliero Belle-
CTBa MEPEXOIUT B DHEPTUIO B BUJEC U3JIYyUYCHMs, KOIJAa OHO CXXUMAaETCs
Tepel MOBEPXHOCTHIO YEPHOM IBIPhl — TaK CBETAT KBa3apbl. Bo3aMOXHO
OTKPBITHE MPUHIIMITHATIBHO HOBBIX ICTOYHUKOB SHEPIUH.

C Hamei TOYKu 3peHUSI OUEBUIHO, YTO CBEPXIIUBUIN3ALIMS SIBISIETCS
MNOCTCUHTYJISIPHOU LMBUIM3ALIUEN, TO €CTh OHA TaK WU UWHAYe yNpaB-
nsietcs ¢ momotbio MM, KoTopelit 061amaeT IMMOTHOM BAACTHIO HAJT aTO-
MapHOM MaTepuel ¢ IIOMOIIbIO HAHOTEXA.

— Yy T
Cdhepa faricoHa —
TUNOTETUHECKWI
aCTPOVHXEHEPHBIN NPOeKT
®pumena laitcoHa,
npeacTaBnstoLLmit cobon
OTHOCUTENBHO TOHKYIO
cehepuyeckyto 060m0uKy
6onbLuoro paguyca (nopsaka
paauyca nnaHeTHbIX opbuT) co
3BE30M B LiEHTpE.

KBaszapbl — 0c060
MOLLHbIE 1 fanekve sapa
aKTWBHbIX ranakTuK, OaHU U3
CaMmblX spkux 0OBEKTOB BO
BcerneHHo, MOLHOCTb UX
W3NyYeHUs VHOTAA B ECATKN
11 COTHW pa3 NpeBbILLAeT
CYMMapHYH MOLLHOCTb BCEX
3Be3[] TaKUX ranakTuK, kak
Halla.

YepHas abipa —obnactb
B MPOCTPaHCTBE-BPEMEHH,
rpaBUTALMOHHOE NPUTSKEHNE
KOTOPOW HaCTOMbKO BEMMKO,
uTO MOKMHYTb €€ He MOryT
Aaxe 06BbEKTHI, ABMXKYLLMECS
CO CKOPOCTBHO CBETA (B TOM
ymcrie W KBaHTbI Camoro
cBerta).



MpoekT «depan» —
MPOEKT HENUIOTUPYEMOrO

MEX3BE3HOr0 KOCMYECKOro
annapara, KoTopbIi NPoBOAWIT-
cs1 ¢ 1973 no 1977 rog rpynnon

13 Y4eHbIX 1 NHXEHepoB

EpVITaHCKOFO MEeXnnaHeTHoro
obuectsa. MpoekT npeaycmar-

pvBan CTPOUTENbCTBO

Ha opbute KOnutepa moLLHOro
[ABYXCTyreH4aToro 6ecnunoTHo-
ro kopabns ¢ TepMosiHepHLIMM
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asuratensamn.

CpeacrtBa
MeX3Be34HOro
TpaHcnopTa

HeobxonumbiM anI/I6YTOM CBEPXIMUBUIN3ALIUN ABIAIOTCA MEXK3BE3I-
HBbIC ITYTCIICCTBUA.

IIpoexThl MeXK3Be3IHOr0 TPAaHCHOPTA

1. ATOMHBII «B3pbBIBOJIET> — NPOEKT «Opuon». Mcnoab3yeTr sHep-
TUIO SIICPHBIX B3PLIBOB IJI NBMXKEHUS BIiepen. JeTajlbHbIe pacyeThl
OBLIM BBIIOJHEHBI B paMKax Ipoekra «OpuoH».

B 1968 rony ®@pumen JlaiicoH onmyOJMKoOBaa cTaTblo «Mexk3Be3/ -
HBIII TPaHCHOPT», B KOTOPOM MNPOMU3BEI BEPXHIOI M HIKHIOO
OIIEHKY peain3yeMOCTH 3TOT0 MpoeKTa. B KoHcepBaTMBHOM Bapu-
aHTe, He MPeanojararileM HUKaKIX TEXHUYEeCKUX CBEPIIeHUI, OH
oleHua crouMocTh npoekTa B 1 BBIT CIIA (600 Mipn goisiapoB
CIIIA Ha MOMEHT HaITMCaHUS CTaThH ), CTAPTOBYIO MacCy 3BE3I0e-
Ta — B 40 MJTH TOHH (M3 HUX 5 MJTH TOHH TTOJIE3HOM Harpy3kKm), Bpe-
Ms rroneta 1o Anbdsl LleaTaBpa — 1200 net. B 6oyee mpomBUHYTOM
BapmnaHTte — ctonMocTh coctaBnusieT 0,1 BBIT CIIA, Bpems momne-
ta — 120 net, ctaproBas macca — 150 000 rouH (13 Hrx 50 000 TOHH
MOJIE3HOM HAarpy3KM).

B nmpuHIIMne, uCIonb3ysl IBYXCTYIEHUYATYIO CXeMy, 0ojiee COBEpIIeH-
HBIE TepMOSIIepHbIe OOMOBI 1 OTpaxkaTear, MOXHO COKPAaTUTh BPEeMs
noJjerta no oyvkaiimieit 3se3abl 1o 40 net. st pa3roHa 3Be3moJieTa Tpe-
OyIOTCSI B3pBIBBI COTEH THICSTI aTOMHBIX 00MO, HO B IIPUHIIUIIE €TI0 KOH-
CTPYKIIMS TOCTATOYHO IIPOCTA, ¥ €70 MOXHO OBLIIO HA4aTh CTPOUTD €IIIe
B 1960-¢ romsl. [IpaBna, mpoekT He MpeAIioarai mojera Ha3an. B mo-
0oM citydae MpoeKT «OpHUOoH» TEXHUYECKM TOCTATOYHO IIPOCT U JOKa-
3BIBACT IPUHIMINAIBHYIO BO3MOXHOCTb MEX3BE3THBIX MyTCIICCTBUIA.

2. TepmosinepHblii 3Be3/10J1eT — NMPOEKT «Jlemam». DTo Oosee mpo-
TIBUHYTHIN MMPOEKT, B KOTOPOM HCITOIB3YIOTCSI HECYIIECTBYIOIINE TTOKa
TepMosiiepHbIe peakTopbl. OMHAKO €CTh NeTalbHBIE PAcYEThl 3TOTO
YCTPOMCTBA, U OHO TTOYTH HaBEepHsIKa TEXHUIECKN peain3yeMo. Tepmo-
SIICPHBIN 3BE3I0JIET UMEET MEHBIINI BeC M OOJIBIITYI0 CKOPOCTh, YeM
aTOMHEIN «B3phIBosieT». [1o pacueram, «Jleman» nomkeH 6601 3a 50 J1eT no-
JIeTeTh 10 3Be3Ibl bapHapna (omHa 13 OvKaiIix 3Be3) U 110 paTruoKaHa-
JIy TIepefiaTh pe3y/IbTaThl MCCISIOBAaHWI Ha 3eMITIO, HE TIPOU3BOIS TOPMO-
JKEHHE B CICTEMe TIEITH.



3. 3oun ¢pon HeilMmaHa — NPOEKT KOCMHYECKOro Kopaodjs, CIo-
COOHOrO0 K caMonpeIimKanuu. He sBiseTcss caMOCTOSITEIbHBIM KJIac-
COM 3Be3I0JIETOB, HO MOXET OBITh IOJIE3HOI HAarpy3Koi JII00Oro Tuiia
3Be300J1eTOB. [1o MpUOBITUM B APYrylo 3BE3IHYIO cUCTEMY 30HI (HOH
Heiimana HaunHaeT MOOBIUY PyI, CO3MaHHE CBOUX KOIMUI M OTIPaBKY
nx majpiie. Takum oOpa3oM, JOCTATOYHO CO3IaTh OMWH TaKOM 30HI,
YTOOBI «OCBOUTEL» BCIO BeeneHHyTO0.

B 1980 romy P. A. @peiitac mpemIoXuiI MPOEKT ocBOeHUsT JIVHEI
C TTOMOIIIBbIO caMOBOCHpou3BoAsIIeiica ¢pabpuKu, UCXOOHAsT Macca
KoTopoi coctapiseT 100 TOHH, HO IS yIpaBjieHUsI KOTOPO He-
00XOINM UCKYCCTBEHHBIN MHTEIEKT.

Ecnau 3011 ¢pon HelimaHa HacesieH JI0AbMU, TO €CTh MPEACTaBIISIET
co00ii «<kopabIb TOKOJEHUIi», U €T0 TToJIe3Hast Macca J0J>KHA ObITh
nmopsiika MUJUIMOHA TOHH. Ho ecliu MCToib3yI0TCS HAHOTEXHOJIO-
UM, TO Macca MOJe3HOM Harpy3K1 MOXET OBbITh HECKOJIBKO MUKPO-
rpamMM. JlocTtaTouyHO OyaeT MocjaaTh OAHOTO HAHOPOOOTa B APYTYIO
3BE3IHYIO CUCTEMY, YTOOBI OH ITOTOM PEIUIMIIUPOBAJICS B 1OCTATOY -
HBIX KOTIMSX HA TIOBEPXHOCTU KaKOTO-HUOYAb acCTepouaa U co3mal
Heo0XoauMyto MHMPACTPYKTYpPY I JaJIbHEHUIIIEro pacinpocTpaHe-
Hus 1o BcenenHoii. s TpaHCIIOPTUPOBKM HAHOPOOOTA MOXHO
WCITOJIb30BaTh HAHO3BE3/IOJIET.

4. Hano3Be3/10J1€T, pa3roHsieMblii JIa3epHbIM JIy4OM, — YCTPOUCTBO
MUKPOCKOMUYECKUX Pa3MEepPOB, PA3TOHIEMOE 10 OKOJOCBETOBBIX CKO-
pocteil. Takue HaHO3Be340JIEThl MOXKHO OBLIO Obl Pa3TOHSITH B YCKOPU-
TeJae MUJJMOHAMU, HAAESCh, YTO XOTbh OAWH M3 HUX IOJETUT IO LIEIU.
Takxe X MOXXKHO CHA0XaThb IMapyCcoM-3epKajioM U Pa3roHSITh J1a3€POM.
B HacTosIMiA MOMEHT 3Ta KOHLETILUS SIBASIETCS TOBOJbHO TUITIOTETH-
YECKOM, MOCKOJbKY HE SICHO, KaK OyaeT BO3IeiCTBOBaTh HA HAHO3BE3-
JI0JIETbl KOCMUYECKOE U3JIYYEHUE, U HE PEIISHbl MPOOJIEMbl TOPMOXKE-
HUS TAKUX YCTPOMCTB.

5. HUcnoiab30BaHHE TPABHTAIIMOHHBIX MAHEBPOB OKO0JIO HCKYC-
CTBEHHBIX YepPHBIX AbIp. Eciii ymactcsa co3garh mapy BpalllalOLIMXCS
BOKPYT IPYT Ipyra YepHBIX ABIP (BO3MOXHO, MUKPOCKOITMYECKHUX), TO
X MOXHO MCIIOJIb30BAaTh JIJIST ITOYTH MTHOBEHHOTO pa3roHa HeOOJIbIINX
00BEKTOB, MOOOOHO TOMY, KaK cefiuac ITaHEeThI UCITOIb3YIOTCS IJIsI Tpa-
BUTAIIMOHHBIX MAHEBPOB KOCMUUYECKMX aMliapaToB. 31ech anmnapar Oy-
JIET YBJICKATHCSA ITOJIeM OTHOM M3 IBIP M ITOYTU MTHOBEHHO Pa3TOHSIThCS
IO CKOPOCTH €€ BpallleHWsI BOKPYT ApYyroul. it TopMOXKEHUS MOXHO
HCIIOJIb30BAaTh TaKYIO K€ Mapy YSPHBIX AbIP, BpalllalOIIMXCS BO BCTpeU-
HOM HaIlpaBJICHUMN.

6. Mcnoab3oBaHue HOBBIX (pusndeckux 3¢ @eKToB, BepoOsATHO,
CBA3AHHBIX C rpaBuTanMeil. Henb3s MCKIIOYUTH TOTO, YTO OYAYT OT-
KPBITHI HOBbIE (DU3UUECKIME MPOLECCHI, TIO3BOJISIONIAE TPUOIUZUTHCS K
CBETOBOMY 0apbepy, a MOXET JaXe U MEPEIPHITHYTh €r0. DTU 3(P(HEKTHI
MOTYT OOHapYXUThCS MPU UCCIENOBAHUU CBOWCTB I'paBUTallMU, MTPO-
CTpaHCTBa M BaKyyma.

[xoH hoH HerimaH
(1903-1957) — amepukaHckuit
Marematuk, KOTOprI?I MU3BECTEH
kak npaoTeL| COBPEMEHHO
APXUTEKTYPbI KOMMbIOTEPOB,
NpYMeHeHem Teopun
0nepaTopoB K KBAHTOBOW
MeXaHuKe, a TaKxe Kak
co3faTenb TEOpUM Urp 1
KOHLIeNLUMWN KNEeTOYHbIX
aBTOMATOB.

3oHA ¢poH HenmaHa —
CamMOBOCMPOU3BOASALLNICS
KocMU4eckuil kopabrib,
OCHOBaHHbIN Ha naee
aMepUKaHCKOro MaTematiika u
thuanka [xoHa choH Helmara
0 CaMOBOCTPOM3BOASALLMXCA
MalLLMHaX, KOTOPbIX OH

Ha3Ban «yHWUBepcasnbHbIMU
chopLumkammy.
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7. NudopManioHHOE pAaCIPOCTPAHEHUE — PATUOKOHTAKT C yaaJleH-
HBIMH OPYTUMU IWBIIM3ALUASIMHA U OTIIPaBKa UM KOMITBIOTEPHOM IIPO-
rpammebl ¢ U u «oncanuem cebsi».

Uocud Camyunosuy
LLknoBckumn

(1916-1985) — coseTckui
acTPOHOM, acTpPOU3NK,
aBTop paboT no npobremam
CYLLIECTBOBAHWS BHE3EMHBIX
umBmMnmu3aumi. Ero kHura
«BceneHHas, n3Hb, pasym»
MpVBREKNa LWMPOKoe
BHUMaHKe K npobreme
CYLLIECTBOBAHWS Pa3yMHOV
KW3HW 33 Npeaenamn 3emnu.

HagepHsika B OynyiieM CTaHYT BO3MOXHBI U JPYrve CIOCOOBI
MEX3BE3IHOIro TpaHcnopTa. B KoHIle KOHIIOB, MPOAJICHUE XU3HU
moneit ;o 1000 net, KoTopoe MOXeT oKa3aThcsl 0ojiee MPOCTOM 3a-
Jayeil, yeM pasroH A0 OKOJIOCBETOBOM CKOPOCTH, IMO3BOJUT OTKa-
3aThCs OT OOJIBIINX CKOPOCTEl mepeMelleHUs U co3aaBaTh OoJjiee
SKOHOMUYHBIE armnapaTthl. birarogapst aTuM cpencTtBaM TpaHCHoOpTa
CBEPXLUMBUIM3AINAA 00pa3yeT BOKPYT ce0sl «yaapHYylO BOJIHY pa3s-
yMma» (tepmuH M. C. IIIknoBcKoro), Kotopasi pacrpocTpaHseTCs
C MaKCUMMaJbHO OOJBIION CKOPOCTHIO.

W3 craten U. C. llIxmoBckoro «CymIecTBYIOT I BHE3eMHBIC 111~
BUJIM3AaLIIK?», OIyOIMKOBaHHON B 1985 romy B XypHaie «3ems
u BceneHHas»:

«C Hen30eXHOCTHIO ,,yIapHas* BoJHA pa3yMa Ha4yHET paclpocTpa-
HSATBCS Ha BCIO [allakTuKy, Ha 4TO BIIEpBBIE OOpaTuJl BHUMaHUE
H. C. Kapgaumes. /I oBageHus1 pecypcaMu 3Be3IHONA CUCTEMBbI U
IOJTHOTO ee MpeoOpa3oBaHUsI, II0 CaMbIM KOHCEPBAaTUBHBIM OLICH-
KaM, MOTpeOyeTCsl TOJIbKO HECKOIBKO MUJIJIMOHOB JIeT. DTOT CPOK
COBEpPILIEHHO HUYTOXEH Mo cpaBHeHHUIO ¢ 10—15-Munnuapmoner-
Helt uctopueit aBoounu l'anaktuku win gaxe ¢ 200-MUIIUOHO-
JIETHUM TIEPUOIOM €€ BpallleHUsI!».



ACTpOuHXeHepHada
OeATesNIbHOCTb

Eme onuH aTpuOyT CBEPXLUBUIN3ALUN — CIIOCOOHOCTh MAHUITYJIMPO-
BaThb MaTepueil B TUTAaHTCKUX Maciutabax. Hanmbosee oueBUAHBIN 1
Hac ceiiuyac cnmocod AOCTUYb 3TOTO — UCIIOJb30BaHE POOOTOB-PEIIN -
KaTOpPOB, KOTOPbIE MOTYT IIEPEHOCUTh HEOOJIbIINE KYCOUKA MaTepuH,
MOTOOHO MypaBbhsIM B MypaBeliHUKE.

IMpocTteiimnii TUIT KOCMUYECKUX METacTPyKTYp — 3TO OpOMTaIbHBIE
CTAaHLIUM Y KOCMHUYECKHE JIMMTHI, HO HAC NHTEPECYIOT OOBEKTHI 3BE3/1-
HOro Maciiraoa.

HanpapjeHus: aCTPOMHKEHEPHOM AeATeIbHOCTH

1. Co3nanue cdep JdalicoHa BOKPYT ITOBEPXHOCTHU 3BE31bI JJIS yIaB-
JIMBaHUSI BCETO €€ U3JIy4eHUsI U MpeoOpa3oBaHUs B MOJE3HYIO DHEp-
ruo. OmHAaKO TaKoe COOpYy:KeHHe B BUE IIapa OyAeT rpaBUTALIMOHHO
HecTabWJILHO, TO €CTh MOXET OOBaluThcs BHYTpb. IlpemioxeHo He-
CKOJIBKO aJIbTepHATUBHBIX PEIICHUI ¢ MCIOIb30BaHUEM KOJIell, SKBU-
MOTEHUMAJILHBIX TOBEPXHOCTE MU OTACIBLHO ABMXKYIIUXCS IO CBOUM
op6uTaM 3jieMeHTOB (poii JdalicoHa).

BHyTpeHHsIss moBepxHOCThb cdepbl JalicoHa MOXET ObIThb Tep-
podopMupoBaHa, TO €CTh MpeBpalleHa B mogodue 3eMHOU To-
BE€PXHOCTH, HAa KOTOPOM MOTYT XWUTh JIIOAU. DHEprus, Boipada-
ThiBaeMasi cepoii, MOXeT MCIOJb30BAThC AJISI CUHTE3a PeaKUX
3JI€MEHTOB, BEIYUCIIEHU, TOAAEPXKAHUS XKM3HU CYLIECTB, pa3ro-
Ha MeX3BEe3MHbIX KOpadjeil 1 111 KOCMUUYECKOTO OPYKUS.

2. Co3naHue pPa3sroHHBIX YCTPOMCTB 111 MEX3BE3IHOI0 TpaHCIIOpTa
WIA CAaMMX TUTaHTCKUX KOpaoJei.

3. IIpeoOpa3oBaHue ILJIAHET I10J YCJIOBUS XU3HU YejloBeKa (Teppo-
dopMUpoOBaHNE) WM CO3IMaHUE YHMCTO MCKYCCTBEHHBIX ITOCEJICHUII B
KOCMOCe, HaIllpuMmep IToH KYyIIOJIOM Ha acTepoumax. MHTepecHa umes
obuTaeMoro «Mupa-kKojblia», npemnoxeHHass Jlopencom HuBeHoM B
1970 romy, KoTopoe IpeacTaBlisIeT cOO0M HeuTo BpoJe cpe3a chephl
JlaiicoHa.

ITocne Bbixoma KHUTH «MUP-KOJbIIO» aBTOPY MPUILIO MHOXE-
CTBO IIMCEM OT YMTaTesieil, B KOTOPBIX CPEeAu IIPpOYero Iipemjiara-
JIUCh pa3jIMYHbIE UIEU IO YCOBEPIICHCTBOBAHUIO KOHCTPYKIIMH
M 110 BBIUMCJICHMIO pa3IMYHBIX MapaMeTpoB Kojbla HuseHna. Bo
BpeMsi BcemupHoro KonBeHTa HayyHoii ¢daHTacTuku 1971 roma
CTyAeHTbl MaccauyceTcKOro TeXHOJIOTMYeCKOTO MHCTUTYTAa CKaH-
IUpOBaau B xojutax orefs: «Koiblio HeycToiiuuBo!». deo B TOM,
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PoGepTt Bpaabepu
(1957-2011) —
amepUKaHCKUN YYeHbIN,
cneuypanmct B obnactv
NpUKNagHoi MaTemMaTiku 1
MUKPOBMONOrvK, MPEaNOXMN
TepMuH «Mo3r-maTpeLukay
Kak anbTepHaTUBY KOHLieNLM
«fOnuTEprUaHCKNX MO3roB.

Jln CmonwuH

(pog. 1955) — amepukaHckui
(DU3MK-TEOPETHK, HAYYHbIE
MHTEPEChI KOTOPOTO BKITHOYaT
KOCMOMOTHI0, TEOPUO
3MeMeHTapHbIX YacTu,
OCHOBbI KBAHTOBOWN MEXaHMKN
11 TEOPETUYECKOI Bronorum.
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YTO IIpemIoXeHHass HwmBeHoM Momenp He oOJjlagaeT IpaBHTAlIM-
OHHOM YCTOMYMBOCTBIO. IlOSBMIMCH HaydHBIC CTaThU, KOJIWYE-
CTBEHHO OIICHMBAIOIINE 3Ty HEYCTOMYMBOCTH. B 0ojee mo3mHumxX
KHUTaX — IMPOIOJIKEHUAX «MHpa-Koablla» — ObUIU HPEAI0XKEHBI
aKTUBHBIC MEXaHU3MBI (TaK Ha3bIBacMbIe IBHratelnm baszzapma),
crabmian3upyoinre BpameHue Kombna.

4. Pa360pKa mJIa"HeT M acrepomaoB Ha COCTaBJJIAIOIIME MHWHEpPAJIbI
14 CO30aHUA APYIUX aCTPOMHXKCHCPHDBIX 00BEKTOB.

5. Co3manne MasikOB B IIOMOIIb APYTMM LIMBHJIM3AIMSAM IJISI yCTa-
HOBKU KoHTakTa B npouecce SETI. Mnu Hao6opoT, ITOTHOE COKPHITHE
CBOCH AeSITeIbHOCTU, €CIU IMBWIN3AIUN HE XOTST, YTOOBI X OOHApY-
KN,

6. Co3nanne <«lONUTEPpUAHCKHUX MO3IOB» — CYIEPKOMITLIOTEPOB
pa3MepoM c LieNyIo TIaHeTy, chepudyeckast Gopma KOTOPBIX MO3BOJISIET
OCYILIECTBJISITh HanboJiee OBICTPBI 0OMeH MHPopMaLueit. Jpyroi Tun
TaKUX METacTPYKTyp — «MO3TH-MaTpelIKi», KOTOPbIE MCIOJIb3YIOT
MCKJIIOYUTEIBHO JJISI BEIYMCIIEHUI BClo aHepruio cdep Haiicona, Bio-
>KEHHBIX OfHA B APYTyIo s Haubosee 3¢ PeKTUBHOTO UCIOJb30BaAHUS
SHEPruu nepensayyaeMoro cBeTa.

7. YnpaBlieHue Cyab0aMH pa3BUTHA 3Be3A. DTO MOTYT AcaaTh LIU-
BIJIM3ALIM TAIAKTUUECKOTO TUIA, HAaIlpUMeP CIIOCOOCTBYS POXISHUIO
CBEPXHOBBIX.

8. Co3nanue HOBBIX BCEJIECHHBIX U ONpeesieHue ux (pusnmuecKnx
3aKoHOB. CoBpeMeHHas HayKa 3HaeT IOCTaTOYHO MHOTO O BPpeMEHU
Bonbiioro B3peiBa M O CaMbIX MEPBBIX MTHOBEHUSX CYIIECTBOBAHUS
BcenenHoii. Cuuraercs, 4TO TOTAa B KaKOW-TO MOMEHT MMEJIO MECTO
CBEPXCBETOBOE paciIMpeHre BeemeHHoI, KOTopoe Ha3bIBaeTCsT «<KKOCMO-
Jjornyeckast uHQIsIusi». B Xome Hero BO3HUKIIO OTPOMHOE IPOCTPaH-
CTBO C ITy3BbIPSIMU-BCEJICHHBIMU, B KOTOPBIX JI€HCTBOBAIN Pa3IMIHbBIC
(usnueckne 3aKoHBI. BO3MOXHO, MOXOXHWE MPOIECCHl MPOUCXOAAT B
YEepHBIX AbIpax: TaKyl TEOPUIO pa3BUBAECT KPYITHBIM aMepUKaHCKUIA
¢u3uk JIu CMOJIMH.



Mapapokc @epmu
N BHE3eMHOU pa3ym

IMapagokc ®epMu COCTOUT B TOM, UTO HECMOTpsI Ha OOWIME 3BE3N
U IUIaHeT Bo BcelleHHOIM, MBI He HAOMIOgJaeM HUKAKUX CJICIOB BHE3EM-
HOro pa3yma. 3HaMeHUTHI Borpoc MepMmu, BeIcKa3aHHEIN B 1950 romy:
«M tne xxe oHM?» Mo-NpeXXHEMY BUCUT B BO3IyXe.

CyliecTByeT MHOTO BO3MOXHBIX PEIIeHUI 3TOro Imapamokca. MHorue
13 HUX OITMCaHbI B KHUTe aHTuiickoro ¢pu3uka CtuBeHa Ba606a «50 pe-
meHui mapagokca Pepmu». Bece oHM pacnangarorcss Ha TpU OOJIBIIMX
KJjacca.

1. Pa3zymHas »XKu3Hb BO3HUKAET BO BcesleHHOIi Kpaiine peako. Mbl
sIBJIsieMCs1 IMOO eIMHCTBEHHON IMBUIMU3alLueii B Bugumoii BeceneHHoid,
JIM0O0 OTAENeHBI OT APYrOM HUBUIU3ALMN HA MUJIJIMAPIbl CBETOBbIX JIET.
DTO BO3MOXHO M3-3a PEIKOCTU MOIXOASIINX IIaHET, peIKOCTU XXU3HU,
PEIKOCTU MHOTOKJIETOUHOMN XXKU3HU U T. 1.

2. Bce BO3HMKIIINE IMBUJIN3ALNY NOTU0AIOT paHbIlle, YeM yCneBa-
IOT 3aMYCTUTh YCTOWYMBYIO «yAAPHYIO BOJIHY pa3yma». CyliecTByeT
HeKasi YHUBEpCcaJibHasl MPUYMHA, BEeAylllasi K CAMOYHUUYTOXEHUIO BCEX
LIMBWJIM3ALMI Ha paHHEM dTalle UX CyIIeCTBOBAHUS, 10 TOTO, KaK OHU
3anmycTtaT 30HA GoH Heitmana. I[Tockonbky yenoBeueckasi LIMBUIN3A-
1S BITOJTHE MOXET 3aIyCTUTh TaKOU 30H1 B Onmxkaiiinue 100 e, To 3Ta
MpUYMHA JOJKHA KacaTbCs M Hallledl nuBuiaudanuu. [Tpumepsl Takux
MPUYMH: HEYCTOMYMBOCTb CBEPXCIOXKHBIX CUCTEM, OTIACHBIE DKCIIepU-
MEHTHI C KOJUTaliiepoM U T. T1.

3. BHe3eMHble HMBUJIM3AIMH CYIIECTBYIOT, HO He HAOJII0IaeMBbl.
MoxXeT ObITb, MBI IPOCTO HEAOCTATOUHO XOpolllo uileM (rpoekt ATA
cobupaeTcsl IPOCKaHUPOBAaTh MUJUIMOH 3BE3/, a pPaHbIIle CYET IIeJl Ha
TBICSIUM) UJIM «OHU» YK€ TIPUCYTCTBYIOT B paiioHe 3eMIn, HO HE XOTST
BCTYIIaTh B KOHTAKT, WM Y «HUX» €CTh IPUIUHBI IJISI MACKMPOBKU, UJIN
«OHU» OTKa3aJUCh OT KOCMMYECKUX MYTEIIeCTBUI U CUASAT Ha CBOUX
IUIAaHETaxX, WM Mbl MOTJIM BO3HUKHYThH TOJIBKO B Te€X perMoHax BceneH-
HOIi, B KOTOpHIE TT0Ka HE 3aXBaYeHbl YHUUYTOXAIOIIMMU BCE XXKMBOE 30H-
namu ¢oH HelimaHa.

Munan Hupkosudy u Huk bocTpoM OMUCHIBAIOT 3Ty CUTyalMIO TaK:
CyIIeCTBYeT HeKUil «bojpiioit puabTp», KOTOPHIA HPEISITCTBYET IIH-
BUJIM3AlLIMSIM BO3HUKATh U BCTPEUAThCS APYT ¢ ApyroM. Y1 Mbl TOIXKHBI
IIOHSITh, HAXOMUTCS JIX 3TOT (UJIBTP II03aa1 HAC WX BIIEpeOU B IINBU-
JIM3allMOHHOU ucTopuu. Eciiv peub UAET O peIKOCTU OOUTAeMBbIX ILjia-
HeT, TO GMIBTP Io3aau, 1 HaM He4ero ero onacarbces. Ecim peys uaet o
Hen30eXXHOCTY BOMH BHYTPH LIUBUJIN3AIINI, TO TAKOU (PUJIETP BIEPEIU.

OHpuko Pepmu
(1901-1954) —
UTanbSHCKWUA PU3MK, OauH
113 OCHOBOMONOXHWKOB
KBaHTOBOW (hn3unku, naypear
Hobenesckoit npemun no
chmamke (1938) 3a ceputo
paboT o nonyyeHmnio
pafy1oaKTUBHbIX NIEMEHTOB
nyTem HENTPOHHOM
6ombapanpoBKM 1 3a
OTKPbITWE SAEPHbIX PeaKLMi
nog AeiiCTBUEM MELTIEHHbIX
HENTPOHOB.

MpoekTt The Allen
Telescope Array
(ATA) — coBMECTHBIiA
npoekT NHcTuTyTa SETI

1 PaAMoaCTPOHOMUYECKON
nabopartopum
KanudopHuiickoro
yHuBepcuTeTa B bepknn.
Teneckon npeacTtasnseT
coboi peLueTky 13 Bonee yem
350 CyTHUKOBBIX aHTEHH-
Tapenok, AMameTpom 6 M
Kaxaas.

Mwunan UunpkoBuy

(pog. 1971) — cepbekuin
acTPOHOM, UccriefoBaTeNb
npo6nem rnobanbHbIX PUCKOB
11 BHE3EMHbIX LIMBUIN3ALMIA.
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Cet WocTak

(pog. 1943) — BepyLmn
acTpoHoMm npoekTa ATA

v nugep WHetutyta SETI.

Kak MBI yke oTMedasii, caM ITOMCK BHe3eMHBIX curHainoB SETI
TanuT B cebe OIpelesIecHHYI0O OMAaCHOCTDL, ITOCKOIBKY €CII TaKue
CUTHAJBI OyoyT HalOeHBI, €CTh BEPOSITHOCTh, YTO OHU OYIOyT CO-
IepKaTh ONMCaHe KOMIThIOTepa W MpOTpaMMBI IJTIST HETO, KoTopas
3aXBaTUT 3eMJIO U MCITONB3YyeT IS JadbHENIIE pacChIIKA CBOUX
kormit. JImpep Mactutyra SETI Cet llocTak B 2010 rogy mpusHad,
YTO BHE3EMHOI pa3yM cKopee BCETro MpeacTaBiieH B popMe UCKYC-
CTBEHHOTO MHTEJJIEKTAa, a He OMOJIOTMIEeCKIX OPTaHN3MOB, 1 HaIO
UCcKaTh UMEHHO ciienbl BHe3eMHoro M.

EnuHCcTBEeHHBIN c1oco6 y3HaATh IpaBay o napagokce MepmMu — 370 110-
CETUTh MUJIJIMOHBI IPYTUX TaJaKTUK U Y3HATh, IIOYEMY Ha UX IJIaHeTax
He pa3BUJIMCh KU3Hb U LIMBUIU3ALIUS.

Ecnu gpyrue cBepXumBUIM3allUU CYylLIECTBYIOT, TO, BepOsITHO, BceneH-
Has ojJejeHa Ha UX 30HbI BIUSHUS, Ha TpaHUILIaX KOTOPBIX MOTYT MPO-
UCXOOUTH BOMHBI.

OnHako BO3MOXHO M COTPYOAHWYECTBO MHOXECTBA LIMBUJIM3ALMA BO
BceneHHoli, KoTOpble 00pa3yloT «rajJlakTuyeckuii MHTepHeT», TO eCTh
OOMEHUMBAIOTCSI 3HAHUSIMU Yepe3 paauoIociaHus, KaK Iojaraet poc-
cutickuit actpocdusuk A. . ITaHoB. Ecaum uWHOMJIaHETHbBIE paauo-
CUTHajbl OynyT OOHapyXeHbl, TO, MO0 €ro MHEHUIO, MOAKJIIOUEHHE K
«ranaktuuyeckomMy MHTEpHETY» BO3MOXHO yXe B 3TOM BeKe, U TOoraa
YeJ0Be4YeCTBO MTHOBEHHO CTaHET CBEpPXLUUBUIM3ALIUEH, TOUHEE, OYECHb
MaJIEHBKOM €€ 4acThIO.



BockpelueHue
BCeX yMepLuux

Bo3HuKaeT BOIPOC: BO3MOXHO JIM TEOPETUYECKM BOCKPECUTh BCEX
YMEpPIIMX CMJIaMU OYeHb Pa3BUTOM CBEPXUMBUIM3ALIUM, KaK 00 3TOM
MeuTan BeIuKuil pycckuii mpicauteab H. ®@. dEmopon? C omHOIL CTO-
POHBI, MBI BUAUM, YTO BpEMS CTUpAaeT CJIEIbl BCEro, KOrma-Iu0o KuB-
mero. C apyroit CTOpoHbI, Mbl 3HaeM, UTO uH(opmalus Bo BcenenHoii
OKOHYATEeJbHO HE TEPSETCs, a TOJbKO 3aIMyThIBAETCs, KaK 3TO CleayeT
13 Teopuii XOKMHTa 0 YePHBIX IbIpaxX M X 3HTpoIrmu. Kpome Toro, mmo
Mepe pocTa CyMMapHOTO MHTEJJIEKTa IMBUIU3AlM1 PacTET €€ CIoco0-
HOCTb PEKOHCTPYUPOBATh MPOILIOE.

Bonpoc o BOCKpelleHWM yMepLUMX paBHO3HA4YeH BOMPOCY
0 TOM, NPEBBLICUT NN CNOCOBHOCTL K PEKOHCTPYKLUM NPOLLSIOro
CKOPOCTb paspyLUeHUst MHOPMaLMKN O MPOLLIbIX COObITUSAX.

DTOT BOIIPOC MOXKHO yKe 00CYKIIaTh B TEpPMUHAX TSOPUU NHGOPMALIAN.

BHauasie OyayT BOCKpeIIeHbI T, KTO ObUI KPpUOHUPOBAH WJIM Yeii MO3T
ObLI COXpaHEeH ApYruM criocodom. [pu 3TOM U3 HUX CAMBIMU ITEPBBIMU
OYyIyT OKUBJICHBI T€, KTO ObLI KPUOHUPOBAH C HAMMEHBIIIMMU TTOBPEX-
NEHUSIMU, TO €CTh MOCACIHUMU I10 CUETY.

Bo03MO2KHBI ABA OCHOBHBIX MOIX0a K TOTAJIbHOMY BOCKPCIICHUIO.

1. IlonHast pEeKOHCTPYKIIMA BCEl MCTOPHH YEJIOBEYECTBA HA OCHO-
BaHUHU BCell CyMMbI ocTaBIIMXCA ciaeaoB. [TocKonbKy 0oJbliias 4acTb
9TUX CJIEMOB HaXOAUTCS Ha 3emJe (XoTsa Macca MHGpoOpMaluu yieTena
B KOCMOC B BHUJI€ OTPa*K€HHOIO CBeTa, U MOKa He MPEeICTaBaAsIeTCs BO3-
MOXHBIM €€ TOTHAaTh), TO CTOUT 3a7a4ya COXpaHeHUs 3eMJIM B HEU3MEH -
HOM BHUJE U BCEX MPEIMETOB, KOTOPbIE MOTYT COAepKaTh MH(OpMALIUIO
O TTpONLIOM. DTa PEKOHCTPYKIIUS OyIEeT ComepXaTh U 00pa3bl BCEX KUB-
LIUX JIIOAEH, eCTECTBEHHO, C ONpeaeJeHHbIMU MpooenamMu. M yem najb-
1Ie MbI OyaeM MOrpyKaThCs B MPOIILIOE, TeM Oojblle OyAeT 3TUX MPO-
06eyoB. PeKOHCTpyHpPOBAaHHOE COCTOSSHUE CO3HAHWS JIIOAEU B MOMEHT
CMEPTHU B TON CUMYJISILIMM MOXHO MEePEHOCUTh HA HOBble HOCUTENIU U
aJanTUPOBaTh K BHELIHEN cpeae. DPGPEeKTUBHOCTh TAKOW pEKOHCTPYK-
LMY 3aBUCUT OT TOTO, C KAKOI CTEMEeHbIO HETOYHOCTU TOTOBBI CMUPUTh-
cg ee 3aka3unku. OHa HauboJiee MPUTOIHA IJIS TEX ITMOX, OT KOTOPHBIX
OCTa0Ch OYE€Hb MHOTO cJienoB, To ecThb a1 XX u XXI BekoB. Cobupa-
HUE BCEX CJIEMOB MOTPEeOyeT MPOCEUBAHUS BCEll 36MHOU TMTOBEPXHOCTH C
LeJIbIo ITorcKa JII0ObIX coxpaHuBiuuxcs oopa3uos JIHK. BeposTHo, aTy
3a/1a4y MOXHO OyJeT pelIuTh C MOMOIIbIO HAHOPOOOTOB.
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KBaHTOBas
3anyTaHHOCTb —
KBaHTOBO-MEXaHN4ECKoe
SBMEHE, NPU KOTOPOM
KBaHTOBOE COCTOSIHWE

ABYX Unu borbLuero

yucna o6bEKTOB JOMKHO
ONMCLIBATLCS BO B3aMOCBSA3N
Opyr C Apyrom, fjaxe ecnu
OTAENbHbIE 0ObEKTbI
pasHeceHb! B NPOCTPaHCTBE.
Bcnepnctsue atoro
BO3HWKAIOT KoppensLmmn
Mexay HabniogaembiMu
(hU13N4ECKUMU CBONCTBAMM
00bEKTOB.

2. O0HapyKeHHe HEKHX HEH3BECTHBIX ceiluac (pM3nIecKHX 3aKO0-
HOB M SIBJICHHIA, TTO3BOJISTIONINX HETIOCPEICTBEHHO CUMTHIBATh NH(POP-
MAaLIMIO U3 IIPOIIIOro UIN PaIUuKaJIbHO YCUIIMBATh €ro ciieabl. Bo3aMoxk-
HO, OymeT co3maHa Hekast (popMa ITyTEIIeCTBUII BO BpeMeHU, KOTopast
IO3BOJIUT CO3IaTh «XPOHOBU30P» U HEIMOCPEICTBEHHO CKAHMPOBAThb
npouuioe. MoxeT ObITh, IISI CHUTBIBAHUS OOJILIINX KOJIUYECTB MH(POP-
MAallMU U3 OYeHB CIa0BIX CIeA0B OYAYT UCITOJb30BaThCS KBAHTOBBIE 3(-
¢exThl, HampuMep, KBAaHTOBas 3alTlyTaHHOCTh. Ellle omHa BO3MOXHOCTD
CUMTHIBAHMSI MH(GOPMALIMK O MPOILLIOM — OOHApyXXeHHe HOBOTO TUIIA
CIIeOB, HAIIpUMEP, HEKUX €CTECTBEHHEBIX (hoTorpaduii, BOZHUKAIOIINX
IIPU pacCesTHNU KOCMMYECKUX JIy4e Ha TeJlaxX JIIOACH.

BeposrtHo, oynymuit cBepxMM MoxXeT MpemIoXXUTh MHOTO HOBBIX CITO-
COOOB TOTAIBHOTO BOCKPEIIEHUS U BBIOPATh U3 HUX JIYUIIUMA.



beccmepTtue
LMBUIN3auumu
n Touka Omera

B 2010 romy BbILLJIA CcTaThd aMepUKAHCKOTo MaTemaTuka JlaBuaa
FO6ankca «Crtpareruyd BbIXKMBaHMsI», B KOTOPOW IaeTcs MaTeMaTuye-
cKasi MOAEIb HEOTPAHWYEHHO JOJITOTO CYIIECTBOBAHUS CyOBeKTa, OyIb
TO CYLIECTBO, KOMITbIOTEpHAs MporpaMMa Ui HuBuan3anus. ns ato-
ro y HEro ecTh AB€ CTpaTeruu: Jubo caMmoperuinkanus (Hampumep, 3TO
MOXET OBITh HE MPOCTO PAa3MHOXEHNE, a CO3[aHUE BCE OONBIIIETO YUCTa
COOCTBEHHBIX apPXMBHBIX KOIUI, MO KOTOPbIM MOXHO BOCKPECUTh JIUY-
HOCTb), JIMOO HENpEepPbIBHOE TMOBBILICHUE CBOM agalTUBHOCTU U CIO-
COOHOCTU MpeacKa3blBaTh BHENIHIOW cpeny. s nuBuan3anuu nocien-
Hee 03HayaeT HeMPEPbIBHYIO KOCMUYECKYIO SKCITAHCUIO U MOBbIILIEHUE
vHTe/ieKTa. [1py 3TOM MyTh caMOpeIIMKalluu JaeT caMble HaaeXXHbIe
pe3yabTaThl, KAK Mbl MOXKEM 3aKJIIOYUTh U3 HAOIIOACHUA 32 XXUBOU Mpu-
pOloil 1 Kak cieayeT u3 MateMatuueckoi moaenu FO6aHkca.

Bmecte ¢ Tem camo cylecTBoBaHue BeeleHHOM MOXET ObITh HEBEUHO.
CylecTByeT HECKOJILKO Mojiesieii cMepTy BeeneHHoi:

® TCIIJIOBAsaA CMEPTh,

* pacrai IpOTOHOB U UCIIapEHME YePHBIX IbIPp B OECKOHEYHOM MpPO-
CTPaHCTBE;

e cxarue BceneHHOI;

e  boabuoii pa3pbiB, MOAOOHbIA HOBOMY BOJIbIIOMY B3pBIBY, CBSI3aH-
HBI C TeM, YTO NpeaMeThl BO BceneHHOoM ynansoTcs ApyT OT Apyra
CO BC€ BO3pacTarolleil CKOPOCTHIO MO/ IEVCTBUEM TaK HA3bIBAEMOU
«TEMHOU SHEPTUUN».

Hampumep, ®@pank Tumiep B kHure «Pusmka Oeccmeptus» (1994)
paccMaTpUBaET ClieHapuil myabcupympolneid BecemenHnoit. OH monaraer,
YTO CBEPXLUUBUIN3AINS MOXET 32 KOHEYHOE BpeMsI ITIOKOPUTh BCIO Ma-
Tepuio Bo BceneHHOI, M K TOMY BpeMeHM, Korga BceimeHHas HauHeT
CXKMMAThCS, IUBIIN3AUSI CMOXET MOATOTOBUTHCSI K 3TOMY COOBITHIO.
Cxartue BcenenHoii nmo Tunnaepy OyaeT MpouUCXOAUTh HEPABHOMEPHO,
U B palioHe OKOHYATEJIbHOTO CXAaTUs MPOU30iaeT 6€CKOHEYHO MHOIO
OCLWIISILUMMA ckumaroleiicss BeceaeHHOM, KOTopble 1aayT 3TOM CBepX-
LUBUIN3ALINHA O€CKOHEYHO MHOTO SHEPTUM U CYyOBEKTUBHOTO BpEMEHU
JUISI BBIUMCIEHUI. DTO 3aBepllieHUue (PU3NUECKOT0O BpEMEHHU, COITPOBO-
XKIampleecss OAHOBPEMEHHO 3KCITOHEHIIMATbHBIM POCTOM WHTEJIEKTA
CBEepXIUBUIM3alINK, Turiep Ha3biBaeT TOUKoi Omera.

®paHk Tunnep

(pog. 1947) — amepukaHckmii
K31k, MaTeMaTuK U KOCMONOT,
aBTop kHur «Kocmonornyeckuit
AHTPOMHbIN NpuHLWMN» (1986),
«®uanka 6ecemepTns» (1994),

«®u3unka XpucTaHcTean
(2007).
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IIo nmoruke Jlu CmonnHa, HUBUIN3AINKU CIIOCOOHBI YIPABIISITH CBOM-
CTBAaMM HOBBIX BO3HHMKAIOIIMX BCEICHHBIX. OHM MOTYT CO30aBaTh
omnpenelicHHbIE YepHBIe IBIPHI, BHYTPU KOTOPBHIX BO3HUKAIOT HOBBIC
BCEJICHHBIE M, BO3MOXHO, IIepeaaBaTh Tyaa nHpopMauuio. Ecte u npy-
e TUIOTeTUICCKIEC BAPUAHTHI: CBEPXIIUBUIN3AIINS MOXET 3BaKyHUPO-
BaThCd B MapajijielibHyI0 BcelleHHy0 miau B BUPTyaJdbHBIIA MHUpP C pac-
TSIHYTBIM BpEMEHEM.

Konen xxu3Hu BceneHHOIt — 3TO INIaBHBIN BBI3OB CYIIECTBOBAHUIO
CBEPXLIMBUJIM3AIIMU, HO, KAK MBI BUIMM, U 3TO €llle HE OKOHYATEJIbHbII
¢duHa.



SaKJiloyeHue.
Pewawowmn BekK

I'maBHast anbrepHaTHBa OYyIYIIEro — 3TO WJIM IIpeBpalleHue YeIoBeue-
CTBa B CBEPXIUBUJIM3ALINIO, HACEIEHHYIO OSCCMEPTHBIMU JIIOAbBMHU U
3aHUMaIOIIyIocs ocBoeHMeM lamakTukm, m1u60 riodaabHasT KaTacTpo-
¢da B OamKaMNIIeit ICTOPUUECKOM TTIEPCIIeKTUBE.

Pa3zBuiika Ha MyTU MOXKET OBITh BecbMa He3aMeTHoI. OHa MPOU30MIELT,
Koraa (pakTophl, CIIOCOOCTBYIOIIME OJHOMY U3 JBYX IJIaBHbIX CLIEHAPU -
€B, HAUHYT IIepeBellInuBaTh.

DTOT BBIOOP 3aBUCUT OT CKOPOCTHU Pa3BUTHUS TEXHOJOTUM, OT T€OMNOIU-
TUYECKOU CUTyalluX B MUPE U OT TOCIOACTBYIOIIMX 1IIEHHOCTEN!.

MBI mojaraeM, 4YTO BBIOOp IYTM HOpOU30MmeT cKopo, mexmy 2017
u 2020 ropammu.

B 3TOT IpOMEXYyTOK BpeMEHU MOTYT IMPOU30UTHU CIISAYIOIINE BaXKHbIE
IMO3UTUBHBIE COOBITHUSI.

1. Byner cosnman sk3odonHbiii (10" diorc) KoMIbloTep, U CTAaHET
SICHO, UTO OTKpPBITA MpsIMasi JOPOTa K UCKYCCTBEHHOMY MHTEJUICKTY.

2. KoMITbIoTephl Hay4daTcsl IIPaBUIbHO MOHUMATh OOJBIIYIO YaCTh Ye-
JIOBEYECKOM peUMn.

3. CraHer $ICHO, HaWAEeHO JM HOBOE CPEACTBO TMPOMOKWUTH 3aKOH
Mypa, mocie Toro, Kak noTeHlaa KpeMHUs OyaeT ucuyepraH, a UMeH-
HO B Buje rpadeHa, CMUHTPOHUKU U IPYTUX TEXHOJOTUM.

4. byneT co3gaHa MeXAyHapomHas CUCTeMa IpeloTBpalleHUus 01o-
Teppopu3Ma.

5. PacmidpoBka reHoMa Jtofaeii cTaHET MacCOBOM, a 1leHa ero pac-
mudpoBku ynaneT n1o 100 goamapos.

6. bynyTt monydeHbl yoenuTeIbHbIE TOKA3aTeIbCTBA MPOMJICHUS XKU3-
HU 4YeJoBeKa, U 3agadya OOpbObI CO CTapeHUEM CTaHeT MEeWHCTPUMOM
HayKH.

7. byaet Hauarta nmporpaMma Io Co3IaHUIO0 IMOJIHOLIEHHOTO HaHOPOoOOoTA.
8. OxoHYaTeNIbHO 3aKOHUYMTCS 3KOHOMMWUYECKHWI CIlal, HadyaBIIUIMCS
B 2008 roay. Bce paccunTaloTcst mo CBOMM AoJiraM, OyayT HalaeHbl HO-
BBIE MOTOPHI POCTA.

9. ANoKaIUIITUYEeCKNE MPOTHO3BI («MMUK He(dTU», MIOOAIbHOE IOTE-
IUIEHUE) TIOJydyaT OMHO3HAYHOE OTIPOBEPXKEHUE.

10. Pacmmipurcsa oobenuHeHHass EBporia u OyayT co3maHbl BHEHAIIM -
OHAJIbHBIE CHUCTEMBI yIIpaBJICHUSI, OTBETCTBEHHBIC 3a CyIbOBI TUIAHETHI
U 3a IIpeaoTBpallleHUE TJ1I00abHbBIX PHUCKOB.

11. CHHM3UTCS MeXIyHapomaHas HAIIPSKEHHOCTD, IPEKPATITCS BOMHBI
¥ TOHKA BOOPYXEHUH.
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12. leMoKpaThu4ecKUe MAapTUM OdepKaT IMobemy Hald aBTOPUTAPHBIMU
peXuMaMHU B MUpPE.

13. 3agaya HEYHMYTOXMMOCTH LIMBWIM3AIUX OyAeT IIpU3HaHA OOHOM
13 TJIaBHBIX.

14. TpaHncryMaHU3M CTaHET IIMPOKUM OOIIECTBEHHBIM JIBUKCHUEM.

Eciu 3t coOBITUS IIpoucCxogdT, Mbl MOXEM BUHUACTDH, YTO ABHMNXKEMCA
K ITOBUTHUBHOMY CLE€Hapuio, €CJIM HET, TO HNMNBUJIN3aIMOHHBIC PUCKU
BO3pacTalor.

IIpu sTOM IJIaBHBIN BHIOOP B CTOPOHY MO3UTUBHOIO CLIEHAPUS JIEXKUT
B NOJIUTUYECKOM MIOCKOCTH, TaK KaK TEXHOJIOTUY CaMU I10 Ce0e TOJIbKO
YBEIUYMBAIOT PUCK.

WMTtak, oT Haluux geicTBU B Oavkaiinue 5—10 et 3aBUCUT, KaK Mbl
OpoiiaeM TOYKy BbIOOpa MyTH, U KAaKOBO OyIeT JajbHeillnee Oymyiee
LMBUIN3ALIN.

Bynyuiee ropasmo 6mke, 4eM KaXkeTcst MHOTUM, U 3TO CJIeAyeT U3 YCKO-
peHust usMmeHenuii. Kak ropopusn Hukkojno MakuaBe/liv: OOHU U3ME-
HEHUS MPOKIAAbIBAIOT MYTh APYTUM U3MeHeHUSIM. [1oaTOMY pa3zBuTHe
YCKOPSIETCSI, U €r0 HEeJIb3s1 OCTAHOBUTDL. YCKOPEHUE Pa3BUTHUS CICIYET
M3 caMOoTO IIpoliecca eCTECTBEHHOIO 0TOOpa, B pe3ysibraTe Yero nmooex-
JaloT HauboJiee OBICTPO pa3BUBAIOIINECS CUCTEMBI.

3HaYUTEeNIbHOE YHCJIO JIIOASH IoJjiaraeT, 4TO OCHOBHAs ajJbTepHATHUBA
OyIyIIeTo — 3TO WM «yCTOMYMBOE pa3BUTHE», WM «HOBoe CpeaHeBe-
KOBbE». OTMETUM, YTO JIOASIM BOOOIIE CBOMCTBEHHO BHIABUTATH KOM-
IPOMHUCCHBIE TEOPUH, ITOTOMY UTO OHHM MM KaxXyTcs myapee. Tem He
MeHee CBEPXTEXHOJIOTUH B JIIOOOM CiIydae IepeCcTPOSIT MUP.

E}:[VIHCTBCHHOﬁ aHBTepHaTI/IBOﬁ ruoenu OUBUWJIN3ALUN ABJIACTCA IIPEC-
Bpalll€HUE YCJI0OBCUYCCTBA B CBEPXIITMBUIN3AIINIO.

YeM ObICTpEE Mbl JOCTUTHEM CTaAWX CBEPXLMBUIU3ALUN, TEM OOJIbIIE
y Hac IIaHCOB M30ekaTh m1obaibHOM KatacTpodrul. [IpomemiieHne He
MIOMOXET M30eXKaTh PUCKOB, a TOJBKO YBEIUYUT NEPUO YI3BUMOCTH.

CaepxuuBuin3anus OyaeT objiagaTh 06CKOHEUYHO OOJbIIMM YPOBHEM
KMBYYECTH, YeM 3aMKHYTOE Ha CBOEll IIaHETe YeJI0BEUECTBO, B IEp-
BYIO o4epellb, IOTOMY YTO OHA pacIpOCTpPaHUTCS MO Beell [anakTuke.

Ycnex HuBUIM3alMKd O3HAYAET, YTO OOJILIIMHCTBO JIIoaeii OyayT cyacT-
JIMBBI, TaK KaK OyayT M30aBiaeHbI OT CMEPTH, OOJIM, CTpadaHU 1 CTa-
pOCTH.
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