[image: image1.jpg]PRy uwuxwu v Y
! HE ERYE
. D; L:i,f '
AW

TAE XXMBYT
TPOIOAUTbI

TEATP
3NEOHOPbLI AY3E

Mactyxu CTpaHbI pajaen





[image: image2.jpg]I T TN

bV ALSLY A

~

RmE
B
65
T
>
| D
=

)
2





[image: image3.jpg]www.vokrugsveta.ru - CEHTAEPL 2009 131




[image: image4.jpg]APMAPKA UAEH

anpene 2009 roza npecTiKib HayHbit
JKypHan Science coOGUIILT 0 MHKPOGHOTO-
TUNCCKOM OTKPHITHN — B AMHHOI CepHit
OMITOB Gyt BHARTEHH GYHKLIMH 12 reHOB.
ApovoKeii S. cerevisiae. PeayibTaT JA/IEKO He CeHca-
LHOHHBLIt H MOT GHIT OTYGIHKOBa B Y3KOCTeLH-
bHOM KYPHATE, €CTH Gbi HE OAHA 0COBEHHOCTS,
Bcio paory (0T BHABIKEHI TIIOTeS 1 IIAHHPO-
BAHIA DICTICPHMEHTOB 0 HX TPOBEACHHS H OPMY-
MPOBaHIS BBIBO/IOR) BHITIONHIT «AZaM» — aBTOMA-
THeCKIti HCCTEAOBATe ICKHIY KOMILIEKC, CO3aBas-
wiics ¢ 1999 roza b Vupepenrere AGeprcrynTan
panax npoexra Robot Scientist («PoGoT-yienbi»).
Ero paspaBoTikan OCTanock Il MOATOTOBHTS
CraTbio K nyGKaLH. OCBOGOAHBIIECs BpENT ORI
TpATAT Ha «EBY» — HOBYIO MHTEIEKTYATBHYIO YCTa-
HOBKY, KOTOpast 3ai{MeTC: TIOHCKOM 1eKapeTsa o1
MATAHH. «AZaM> GYZET TIONOTAT eff ¢ IOATOTORKOHi
APOHOKEBBIX KYIBTYP A1 GHOXHMHYECKIIX TECTOB.
TIpivep «Azamas 1 <EBbi» BHOBS NOAHNMAET
CTaphle BONPOCH: MOTYT JIH MAILIHHb MHICTHTS,
CNIOCOGHBI 11 OHM K TBOPUECTBY M KaK AA/IeKO
MOJKeT 3aiiTH MX paspuTHe? B TpaKTate Summa
Technoligiae («Cywma TexHonOrHM»), ony6HKO-
bantom b 1963 roxy, pasract u dyryporor Cra-
Hycran Jlem 3aaBascs BONPOCOM: «[OBOPAT, 4TO
MOKHO YT ABTOMATHSDOBATS TONBKO HETBOPe-
CKYIO YMCTBHHYIO AeSTe/IbHOCTS. TAe AOKa3aTeIh-
ctBa?» M cam e oTseya: «MxX HeT u, Gonee Toro,
He MOKeT GHITh>. 33 NPOLICALIE NIOBEKA YHHBEp-
CanbHBIE HCKYCCTBeHHBI HHTEIUIeKT TaK H He 10~
BILICH, H CTICUHATHCTS CTANH CKONTHYECKH OLe-
HHBATh KpEATHBHbE BOIMOXHOCTH MAIMH. JlaKe
KOTAQ KOMIIBIOTEB! GE30TOBOPONHO TPEB3OUTH
“e/IOBeKa B LIAXMATAX, B STOM He YCMOTDETH 1po-
ABTEHIA MAWHHHOTO TBOpYecTsa, [TepeGop Baph-
HTOB, MYCTh J@KeE OTITHMMINPOBAHHBIi 3 CeT
OTGpaCkBaIA GecriepCreKTHBHbIX BeTBeil, Hero-
XOX Ha TROPUECKHi] aKT UeN0BEKa, CPA3y OTKPHI-
Balouyii Kau BepHOE peeHie.
TIpoGeNia COCTONT BTOM, Y10 HETIOCPEACTBEHHO
M1 BOCTIDHHIMAEM TROPHECTRO THIL CYGLEKTHBHO,
Kak opMy caoei coBeTaeHHOT ACATEALHOCTH. Mbi
TOTOBBI AONYCTHTS AHATOTHYHYIO CTIOCOGHOCTS Y
ApYTHX TIOAei, IOCKONBKY O TIOXOKH Ha Kac. Ho
MOXKHO TH B IIDHHUMIIE FOBOPHT O TBOPHECTE B
TIpHMEHEHII K CHCTeMa, OveHb AQTIeKITN OT Heo-
beKa? C aHTPOIOLEHTPH4ECKOF TOKH 3peHI, A1
KOTOPOFi KIIOHEBbIM S/ICNCHTOM TBOPCCTEA ABIA-
107Cs CONPOBOAAAIONLIE €ro BHYTPEHHHE TIEPEH-
BaHIS, MBI HHKOTIA He CMOXEN OTBETHTS Ha ITOT
Bonpoc. Ho ¢ MO3HIH BHEIHEro 0GBeKTHBHOTO
"HAGTIOXATE.I MBI BMAVIM, WO TIOAH NIORBILTHCS Ha
enure b pesynbTaTe GHONOTHIECKOl SBOTOHM
EC/IH He NPEATIONarars, 4T0 CIOCOGHOCTh K TBOP-
“eCTRY BOSHHIUTA Y HAC GIATOADS BMEIIATE CTBY
CBEPXBECTECTBEHHbX MHCTHYECKIX CHUI, TO HETb3
HCKTIONHTS 3apOAACHIA AHATOTHHHbIX CTIOCOGHO-
CTeli H y TeXHIECKILX CHCTeM, Tem Gojee UTO X
PaSBHTHE BO MHOTOM TIOFOGHO PASBHTHIO KH3HH.

[IBE 3BO/IOLMM

Bee B Toit e «Cymme TexHonOM > Jlem npoBo-
AUT napazens Mexay GHOTOTHHECKOl 1 TeXHO-
norHueckoli IpoMmONNMEiH. AfANTAIA K SKOTOTH-
4CCKIM 1 PHHOSHBIM HIIAM IOPOAAACT HOBIE
BB OPraH3MOB H MOZENH YCTPOVICTS, KOTOpie,
JIOCTHIHYB PaciIBeTa, BHTECHTIOTCA Golee coBep-
IEHHBIMI KOHKyPeHTamy. Kor/ia B depesie MOAH-
puauii BO3HMKAIOT LAYGOKHE IPHHLMITHATHbBIE
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YCOBPILICHCTBOBAHIA, OHH TIOHAAY MOTYT BHITA-
T HeopeKTHBHBIN 1 AKe fe1aTs CBOUX HOCH-
‘renei Goree ya3pmneiH. Ho OTKpbIBaEMbIE 1M
KANeCTBEHHO HOBHIE BOIMOKHOCTH NO3BONAIOT
3aXBATHIBAT NYCTYIOLIVE HIIK, A TIOTOM YCIIEWIHO.
BTOpraTBCH M B 3aHATHE.

TI00GHe GHo- H TeXHODBOMOWHH He Cyailto.
B ocHoBe 0BOMX NIPOLCCOR IEKAT H3MEHIHBOCTS 1
0160p. B GHO/IOTHH rexeTiHecKitii Kox nozsepra-
TCs CayHaliHBIM MYTAIMAM H IEPETACOBHIBACTCH
npi cxpemBaniy. Oco0H KOHKYPHPYIOT MEKAY
OG0t B CTpeMICHIH IDOOTIKHTS PO H IEpesaioT
110 HACTE/ACTBY CBOIO BEPCHIO TeHOMA. B TexHUKe
DOTb FeHOMA HTPACT KOHCTPYKTOPCKaR IOKYMeH-
Tas, KOTOpast AETATBHO OMHCHIBAET YCTPOFICTEO
WaenMi 1 CTIOCOD UX POMIBOACTBA. BHOCHMbIE
B Hee NONpaBKH 0GECTIeUHBAIOT HIMEHIHBOCTD
MauIHH, a 0TGOP YAAUHEIX KOHCTPYKIM BLNOMA-
TR B X0 MOACTMPOBAHIS, HCTIBITAHHIL 1 PHHOY-
HO¥t KOHKYpEHIHH.

BriepBbie CXOACTBO SBOMIOUMOHHEIX ponei
reHOMA 1 TEXHHYECKOiH OKYMEHTALIM OTNETI
B cepezuiie 1970-X rozoB npodeccop MU Bopue
Mparosiy Kyapui. Paspipas GHOTOTHYECKYIO
MeTadopy, Ot CTal OTTHCHBAT TEXHHYECKYIO pea-
HOCTS B TpMHHAX IO, TOMYLALHIi M SKOCHCTEM.
Tlo aHaOTHI ¢ GHOLICHO30M OH BBE IOHATHE TexX-
HOLIEH03a KAK OARHHEHHOTO B IPOCTPACTBE 1
BpeNeHH CooBIIIeCTBa WyTeNHii PASHLIX BHIOB, pac-
CMaTpUBAEMOrO KaK exuHoe nenoe. TpinepanH
TeXHOIIEHO30B MOTYT CIXHT 3450, FOPOA W
HeKa 1X NOACHCTeMa, HANPUMEP METPOTIOTHTER.
‘TexHONEHO3 CylecTByeT AOMbIE GOTBIMHCTEA
CoCTaBAAIOIX €ro HIACAMi 1 MOZeMeit 10 OTHO-
LICHIIO K HiM HIPACT POTb OKPYKAIOWE/i CpE.

Misetienue B3anMoCBA3el MeXAY TexHOIE-
HO3AMH (HATIPHMEP, YePe3 CTaHAAPTH, CTOHMOCTS
PECYPCOB, COCTaR BHITYCKaeMOH IPOAYKILHH) Che-
UIACT B HItX <OKOIOTHHECKOE» PABHOBECHE B IOTB3Y
ORHIX YCTPOIHCTB 32 CHeT APYTHX, @ TaIOKe MpOBOL-
DYeT nOABHHE X HOBHIX MOZHGHKALLT. Tak Ha
YPOBHE TEXHOLEHO30B WIeT 0TGOp Mozeneii. Xor
b 5TOM npollecce yACTByeT HeToBeK, npuHiMaE-
MEIE HM DelIeH I, KaK NpaBiLIo, MPOIHKTOBAHE!
‘BHYTpeHHeI JIOTHKOJi GYHIIHORHPOBAHHA TeXHO-
LieHo3a. V1 A@ske KoTAa HIDKeHEp BoeH AeiicTBo-
BATH 110 COGCTBEHHOMY YCMOTPEHHIO, CAeNaHHbii
1M BHIGOP Cpazy MONAZAET b PEIIETO TEXHOIBOMO-
LHOHHOTO 0T60pa.

Ho mexcay GHo- 1 TextodBOMONHeli €CTS Bak-
Hoe pasmitine, KoTOpOE MOAYEPKHBA eine Jle.
VI3MeHeHNUs, BHOCHMBIE B FEHOM CIyHaiiHBIMK
MYTaLUAM, BCET/a MHHIMATBHEL, W TI03TOMY
LieToKa 0T ApeBHEiLIIX OpraHM3IMOB KO COBe-
MEHHbIX TIOYTH HeTIpEpHIBHA. B TO e Bpenst Hero-
beK, KOTOPHI CAYKIT ABHTATEIIeM TEXHOIBOTIOLH,
CII0COGeH LeneHANpARTCHHO W 0P} PAAHKATHHO
MeHSITH KOHCTPYKIIHH YCTPOFCTS.

CaysaiisocTs Wi 3aMicen? Tox 3HaKkoM
37070 BONpOCa BTOPOE CTONIETHE BeAET HeyTH-
XaIOWaA MOTIEMIKA BOKPYT TEOpHH dBOMIOLHH, Ee
NIPOTHBHMKH, KpEALHOHHCTH! 1 CTOPOHHMKN TeO-
DHI PA3YMHOTO 3AMBICAA, YACTO MPHBOIT <apry-
MEHT YaCoBILIKay: HailAA Ha A0pore wBeifliapeKite
ack, Bbl BPAA A NPCATIONOXIITE, 4TO HX COBEp-
LICHHE MXAHIIM BOSHHK B DESyISTATe emouKit
cayuaiinocteii. Ho xiuBbie OPraHH3Mbl YCTPOCHB!
r0pa3A0 COKHEE HACOB, TAK 4TO GBUIO GHI ecte-
CTBEHHO BIACTS M B HUX 3aMbICEN PA3YMHOTO
KoHCTpyKTOpa. -

Ynpasnenme
nonoxenuem
=nBueHe

Hacri wnerk oBperaior
CnocoBHOCTS K CKOOPAH-
HUDOBHHOMY ABHKEHiG.
Teneps Groxummseckm
MexaHuIMaM He HaRo
AT CAYYaIAHOTO COnH-
KEHWR HYWHBIX MAKPO-
MOReKYT, €70 MOKHO
nposouMposars
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3MpyiOTCA Ha BOCNpUA-

HHpOBaHHOE pearupo-
Hue Ha Hee

npownsift onbir

KoTOpOM noBeenite
oprau3ma 3asuckT He
TONEKO OT BHEWHero 803-
AefiCTBUA, HO U OT BHY-
TpemHero cocTonHu ero
HeipoHOB, NoMHALINX

awipaGarbisaet orgent-
Helih pednexc Ha Kax-
it KOHKPETHBIA CAyyai
aewnero sospeAcrows,
a Gopmupyer yuusep-
cansibie nporpansl,
cnocoBsie patorars

B pasHbIX CATYLUAX

ACCOUAMPOBAHHA OTHPS-
Baer Heorpanuuentbie
BO3MONHOCTI NOCTPOBHUA
CROXHBIX cHiCTeM Npea-
cragnennit v 3namenyer
pogenvie pasyma

HUpOBaHHOE pearupo-
Banve Gonbwwx rpynn
nionei Ha macwTaGHble
npoueccs!

W3MEPEHME CJIOKHOCTHU

Typ4¥H: TEOPHA METACUCTEMHOTO NEPeXOAa

Y0A06M8 T8OpHeCTBO 380MOUM, Mt
AOMKHI 6bi NepecTaTh YABNATLCA TOMY,
70 32 MUNNKADASI NET & NPHPORE BOSHHKM
CUCTeMbI, KOTOPbIE NIPEBOCKORAT 0 COK-
HOCTH TBOpeHNA YenoBeseckoro pasyma. Ho
PauOHansHbie ApTyMEHTS! HaCTO GeccunbHbl
NPOTHE aMOLMA. M30WPEHHOCT YCTPOR-
CTBa WHBBIX OPTAHU3MOB NPOUIBORNT TaKoe
HEWIMaRUHO BEYaTIEHHE, TO TPYANO
NOBEPHTS B X NOABNEHHE NYTEM CAYHaliHbIX
D06 1 OWMGOK.

CROKHOCTS 1 COBEPLIEHCTEO KAKYTCA Hat
PAMOR NPOTHBONONOKHOCTBI0 ECTECTBEHHO-
T Cayu@RHOCTH. HO 47O bt 3uaen 0 Hix?
110 KaKWM NPU3HAKAM OTAYEEM COKNOE

T NPOCTOrO? CROKHOCTS He W3MepHTs npi-
6opom, Kak Maccy wn Temneparypy. Hacro
ANA 3TOF UEN NPEATAraT HCONb308aTb,
IHTPONMIO, «Mepy GeCnopAAKa 8 cHCTeMen,
2k OBACHAIOT € CMBICA & NONYAAPHBIX KHH-
rax. Kaanoce G, 4ew Croee cuctema,
e BbiLuE €@ ODFAHM3AUAR 1 HINKE SHTPO-
iR CHaxem, y TeKCTa «BOFiHSI 1 MAPan OHa

B HECKONLKO Pa3 MeHbe, Yel y CnyuaiiHO/
nocneaoBaTensHoCTH GyKs (npuBeT oSe3bane
33 ULy LR MAWUKKOT). ORHAKO Camas Hi3-
KaR IHTPONMA y TPUBHANLHOTO NOBTOPEHHA
0AHOM ByKBbi OT «3aNMNLIEH» KHOMKA Ha KAa-
BmaType. Tak 470 Ha PO7b MEPbl CNOKHOCTH
SHTPONHA He roawTCs,

B 10BCEAHEBHOT KI3HH CHOXHOCTS OLeHH-
B30T 10 TPYACEMKOCTU AOCTUKEHYA TOTO

WA wHOTO pesynerara. Ho 8 Takom cnyuae ee
"MDWIOM CTaHOBATCA Haluy CNOCOBHOCTU M
OrpanHIeHIA, OBHaKO y IPUPORSI U Yenosera
PasHble NPeACTaBNeHHA 0 NPOCTOM U CNO-
Hom. Macrepy-rpasepy, Hanpumep, KyHO
MHOTO e, 470Gbi BOCNPOU3BECTH Ha cTe-

KAE PUCYHOK HIMOPO3H, 3 MONEKYbI BOALI
CaMW CKNaZLIBAIOTCA B ITOT Y30, 1, MOXOXE,
A13 KX 370 He cocTasneT TpyAa. C APYrOft
CTOPOH, 33 MHMMADALI €T 3BONIOLN NpH-
PoAa Tak 1 He u306pena Koneca. CAOXHOCTHOE
«H3MEpEHWEn PEANbHOCTH elle HAET CBoero
KonepHuKa, KOTOpHIF OCBOBOAUT er 0T aHTpo-
MOLEHTPAYCKN HCKaeHITi.

Www.vokrugsveta.ru - CENTABPb 2009

(Op¥H U3 NORKOA0B K 3TOT NPOBEMe NPeATOHIN
W3 U NpOTpammCT BaneHTun DenopoBKY
Typukh & knure «Deowen Hayu. KubepHery-
eCKiTi NOZXO K 3BOMIOUHYY, HaNVCAHHOT BCe.
& 1e e 1970-¢ rogu. LienpansHoe nowsTe
KHHTU — METACHCTEMHBIT TEpexog, Cayalo-
WA, KOFA3 HECKOMBHO OAKOTHAHBIX OB eKTOB
WM CTDYKTYP COBAUHAIOTCA 1 32 CHeT CoBMecT-
HOFO KOOPAHHHPOBHHOTO NOBeAEHHR OBpe-
TalOT KUECTBEHHO HOBbIE BOSMOKNOCTI A1
ananTauun K okpyKaoLLei cpene. Moacuvaiire
HCHO TaKUK NEPEXOA0B, HEOGXORMMbIX A1
"NOCTPOFKH CCTEMb! W3 EMEHTAPHBIX KUPIH-
KO, M Bb1 RONYHUTE TPYGY0 OUEHKY ee CTOK-
WocTi, Hanpimep, Ha nyTH O MHBoR ket 0
en0BeUECKOM KYBTYPbI TYPUMH HaCuHTbIBaET
WeCTb KPYTHbIX METACHCTeNHIX NePEXOROS.
Kaabif 13 HUX Gbin COBBITEN peBOnIOUHOH-
Wit 1, BEPOATHO, TPEGOBa OTPOMHOTO WCa
P0G U 0LMGOK. 1 BCe e Cepu Takitk nepexo-
'A0B YHe He BBITIAUT CTON> HEBEPORTHON, KaK
CnyuaiHas CGOPKa 3 MANNMAPAOB HYKIEOTHR0D
B uenouky IHK.
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Mepesiit & mHpe asTomo-
Gunb Patent Motorwagen
6uin nocrpoen 5 1885
roay Kapnom enuen.
O umen mouocrs
MeHbe 1. ¢. u pasro-
HANCA BCero 10 13 Km/y.
Ceroni asromo6uns —
OAUH U3 Cambix ycnew-
HbIX TEXHOBHA0B, Onpe-
AeRAIOLNX W3MeNeHA
nanAwadroB nnaweTs!

NEROTONOSTOCKRHOTO

T1apazioKe, OAHAKO, COCTONT B TOM, 4TO Ha
camoM Aee WBeiilapeKie Yack BOSHHKAIOT
MMEHHO B X07€ ECTECTReHHOI IDOIOLIH, ABITKH-
MOJi Y@M, X0TA OHA H BOCTIPHHIMACTCA HaMH
KaK BOTUIOLIEHHE 3aMbICAa. YTOObI [IOHATD 3TO, HaM
TI0HAZ0GHTCA /TaIbHO Pa3oGpaTh MpolieCch, pi-
BOASILME B ABIKEHHE TEXHOIBOMIOLIIO, PACCNO-
TPETH €@ MEXAHH3M Ha MUKPOYPOBH.

ECTECTBEHHbIM OTEOP WAER
CoBepUIEHCTBY# YCTPOFICTBO, HEKEHEP CTPEMHTCS K
OMpEeeHHOT EH: AOCTHY KOHKPETHBIX I0Ka3A-
‘Tenei 110 5 EKTHBHOCTH, HaZEXHOCTH, dyHKLHO-
HaIBHOCTH, CTOMMOCTH. EMY HY)H0, 4TO0b YCTpOii-
CTB0 GbU10 BoCTpeGoBaHo. TorA KOMNAHIA TIOYAHT
TIpHGBLIL, & MHKeHep — 3apIUTaTY. PHHOK MOpOK:-
/2€T KOHKYPEHIIIO H OCYIIIeCTRIACT 0T60p TeXHi-
eCKHX YCTPOIICTB, 4 MHKeHep GOpeTcA Ha HeM 3
BLDKHBAHIE CBOWX PA3PAGOTOK. ITO NIPANOE 1POJOI-
JKeliHe ero COGCTBEHHONO GHONOTHYECKOr CTpeM:-
eHIT K BEUKHBANHIO W TIPOAO/KEHMIO POAA — OK
OTKeH 3apAGOTATS Ha KH3Hb  OGECTIONHTS Cebe
coumanbHBili cTatyc. MHCTpYMEHTOM 9T0ii G0pbGb
CYKAT TeXHIECKHE WieH, MEHAIOLIE KOHCTPYK-
IO, W13 IPUMEHEHHE Pa3THYHbIX YCTPOHCTS.
Kak BO3HMKIOT HivkeHepHbie naen? Yacto
TOBOPAT 0 TBOPUECKOli HCKDE, BAOXHOBEHIH, 03a-
pettiu. HO paceMOTpHM NOIIECE HIKEHEPHOTO
‘TBOpUecTBa NI0APOGHee. IbITasiCh YIYUIINTS Xapak-
TeHCTUKH YCTOFiCTB, HEKeHep epeGHpaeT b
yMe BO3MOKHOCTH: 3aMeHHTb OAHY AETaNb APY-
TO¥i, 1IePECMOTPETS KOMIIOHOBKY Y3108, BGPaTS.
WHOIi PeKMM PaGOTSL... H3 OrpOMHOTO uHCna Baph-
aHTOB BLENETCH HECKOMBKO HAHGOEE YAAUHBIX
/A7IA TUATENBHOTO H3YHeH M. JlOCTHIAeTCS JIH HYH-
it appexct? Hagesxio mm pewerie? CoamecTino
1 ¢ ApyriMH nozcHcTemann? He Hapymaorcs
T dyKie natenTsi? XBaTHT 1H BpEMeRH Ha 0Tpa-
GoTKy? B HTOrE BeE CBOAMTCA K OAHOMY KOMIVICKC-
HOMY CYTIepKPHTEpHIO: OKYIATCA JIH 3ATPATHI B YCTa-
'HOBJICHHBIE CPOKH, CTOUT JIi OBMHHKA BEIACTKM?
PasMHILLLA 06 STOM, HIDKEHEp MbICTCHHO MOJe-
JIMPYeT BOSMOKHBlH GyayLMii 0160, € KOTOpBIM
DIPE/ICTONT CTOMKHYTHCS HOBOMY YCTPOFiCTRY. Borh-
1A HACTH BOSHHKAIOLLULX TEXHINECKIE HART MI0CTE.

cexyHaHOro 06AYMbIBaHNA OTOpachBaeTCA, Tl
HeMHOTHE Y0CTaNBaIoTCA GoTee MPOAOTKHTE -
HOrO BHHMaHN. CreAyiouii ypoBer 0T60pa —
nOSBTEHHe 3aMHCedi, SCKNIOB, NOACHETOB. Cidi-
5O Ha GyMare CTaHOBATCA IEPBEIM MATEpHATE-
HBIM BOILIOLIICHHEM HITEDECHbIX KOHCTPYKTOPCKILX
pewtenii. T1poias QILTP TexiiECKOTO coBeTa,
OHI BHPAKAIOTCA B GOPME JOKYMEHTAIH PasHOji
CTemeHH NPOPAGOTAHHOCTH: OT SCKH3HOTO POCKTa
10 ACTATBHbIX YepTeseli H TEXHOTOTYECKHX CXeM —
elue HeckobKO YpoBHeii 0TGOpa. 3aTeM HITOTABTH-
BAIOTCH H HCMBITBIBAIOTCS MUIOTHbIE DK3EMIAPE
HOBOTO YCTPOJiCTRa. DTO BechMa 3ATPATHOE A0,
W LIS Ty I TEXHHMECKH PeLIeHIS AKHBAIOT
0 TOii CTaZM, 2 YCTIeIIHO IPOXOMAT e GYKBATBHO
eaunnup. HakoHel, yeTpoiicTsa nonazaior ¢ 3aBo1-
CKOPO KolBeiiepa Ha PHIHOK, I TeNeph yke MoTpe-
GHTeTH peInaloT, HACKOTHKO YAAYHBIM TOTY I
PE3YILTAT, TOTOBBI JIH OHH 32 HeTO IIATHTS. Yerlex
TIO3OMT HIVKeHEPaM KOMIIAHHH CACTATS CACAYIo-
i T B PABHTHH CBOVX Pa3paGOTOK.

Ha Bcex 3Tanax ONHCAHHOTO NPOLeCCa pasTits-
HbIC IeH MOTYT B3aHMOJHCTBOBATS MeAAY coBoli,
MOQHUHPYACS  NPHCIOCABABAACH K Tpe6oRa:
Wi 0TG0pa. [10 KyApHHY, pors resoMa B TexHo-
BOIONIH HIPAET KOHCTPYKTOpCKAst AOKYMEHTa-
wpst. HO B OTIMAHE OT AKHBBIX CHCTEM B TeXHHKe
OHa e AYGIHPYETCA B KAOM DK3EMILIApE YCTpOIi-
CTBA, @ XPAHITCS OTACTHO, GTATOAGPA MY MOKET
3MMCTBOBATECA H 3AMEHATHC 110 YACTAM. YAQU-
HbIE PellIeHIT, HAIACHHBIE A OAHOTO BHAA TeX-
HHKH, MOTYT IePeHOCHTBCA Ha APYTHE, YTO 3HAUH-
TebHO YCKOPET TEXHODBOMOLMIO. B HKUBO/ Mpi-
POAE TAKOrO MOYTH He CIyuaeTes (BNpoteN, ret-
Hast MHKCHEPHA YKe PaGOTAeT Haj YCTpaHeHHeM
at0r0 HegocTaTIa).

‘Tak B OGUNIX HEPTAX BHICIAAHT MEXAHHIM Tex-
Hossomoni. Ho b 370fi KapTHHe ocTaeTest Herpo-
ACHEHHLI O1HO KITIOUEBOE 3BEHO: KK BOSHUKAIOT
Te NepBIHYHBIE HAH, KOTOPBIE b AAbHEFiIeN n0-
Bepraiotcs oT60py? [o3TOMY NPHCMOTPHNCA K
HIDKEHEpHOMY TBOPIECTBY elle BRUMATEbHeE.

AHATOMUSA TBOPYECTBA

B OTBET HA HECAOKHYIO 3842ty HETOREK OBHITHO
cpasy npenaraet napy papianTos peuerns. Toxy-
MaB, OH HA3OBET ellle HECKOTIbKO, A eCH HAPA-
JKETCA, TO, BOIMOKHO, A0GABHT KAKHE-TO HEOKH-
JAQHHEIC WK, BHANHT, PELICHHs HE NEKAT «Ha
TI0BEPXHOCTH COBHANHSL, 4TOGH! B 1IOGOM MOMEHT
MOYHO GBUTO HX B3ATS W TIEPENHCTHTS. BapHaHTh!
Pa3BEPTHIBAIOTCS TIEPE MBICTCHHBIM BIOPOM HIAe-
Hepa, NORBCh Kak GYATO HHOTKYA. <A {IT0 ecit
TaK?» — 0B, 343CTYI0 COMPOBOKAAIOLMNE TaKOE
nosBrenue. «<Her, He MOTYMUTCA», — HauGonee
wacTii oTBeT Camowy ceGe Ha 51T ponpoc. Haen
BBIUIBIBAIOT 13 [Ty GHH IOACOSHANHS, TAC UAYT Bea-
OTHETHEIC NIPOIIECCH: OAHH HEFIPORHBIC KOMILICKCH:
BO3GYKAAIOTCA, APYTHE 3ATOPMAXHBAIOTCH. Moaro-
BHIC TIPOLICCCH CHOKHO HHTEPEPHPYIOT, racs i1
YCWIHBAA APYT APYTa, # THUTb HEKOTOPHIE «CTIOOXH
TI0ACO3HAHH» NOPOKAIOT <BCTBINIKH> AOCTATON-
HO¥i CIUTBY, 4TOGH MPHBEH OCO3HARHOE BHITMA-
HHe W 3ATYCTHTS OTIMCAHHBITi BHIILI NPOLICCC pali-
oHanbHoro oT60pa.

Heiipogu3monorH 1oka He MOryT AeTansHO
OTCICANBATS MPOTEKAIOIIME B MOSTY TIPOLECCH,
a°TeM Goiee COTIOCTABATS HX C TMH IWTH HHbIMH
acnexramm novcka HyxHoii wien. Ho b camoii
DEQIBHOCTH IOACO3HATENLHOTO TIOHCKA COMHEHIHI| -
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Bcenennan camuKom
BenKa 41 denosexa
B €ro HbiNewnen suge.
Ho Texo3sonouma
MOWeT NOpouTS npak-
ThdecKu GeccepThble
runepuenossi, cno-
coGHbie 3acenuTs Ges-
FpaKMuHbI KOCMOC.

O wir3Hi venosexa

B UX COCTaBE MOXHO
s banTasuposars.
Uvewnusauna 6opros
W3 cephana «3sespHbii
nyTen — OANa U3 TaKNX
MpasHbIX banTazmA

HeT. OMTHIT CTIEWHATHCTa BO MHOTOM OTIpEACTAETC
TeM, YTO B €ro MO3TY CKIIAZbIBAIOTCS HEFipOHHHIE
CTPYKTYDH, GHICTPO BHIAGIOUIYE YAQUHBIE TOAXOS!
K pelIeHIio onpeAeNenroro Knacea sazat. Ho ti
CTPYKTYPEI IPUBOAATCA B ACHCTBHE CHIOHTAHHOI
AKTHBHOCTEIO MO3Ia, KOTOPAst He MOJUIACTCA CO3HA-
TETLHOMY KOHTPOIIO  MPOTeKALT B SHAHTE5HOTH
Mepe NOMHMO BOH YenopeKa. CyGHeKTHBHO 310
BOCTPHHIMACTCA KaK TROPHECKan ACATENBHOCTD.

110 Gl HeBepHO FOBOPHTS, GYATO B NOACO-
SHAHUH 0GPALLAIOTCA OTOBbIE TEXHHNECKHE HAEH.
Ciopee, 90 NPOU3RONEHO BOIHHKAIOLLIE BOIBYK-
JCHIS, OTBESAIOIHE ONPEACTCHHOMY YCITHIO 1A
‘06pasy, BpOAE TeX, 4O COMPOROAAAIOT NOHCK HEO-
HAGHHO 3a6HITOTO CT0Ba. B1arozaps oprasisauiit
MO3ra 11 COCPEAOTONeHHI0 Ha TIOCTABTeHHOf 3a7ate
OAHH (OPMBI AKTHBHOCTH FACATCA, ADYTHE YCITH-
BaloTCs. COHTAHHbIE MO3TOBbIe BOSGYKACHHS Kak
b1 GOPIOTCA 32 BHOKHBAHHE B JAZAHHOI| OKpYKalo-
iefi cpete ¥ NOABEPTAIOTCs OTGOPY, KOHKYPHPY
33 0CTYT K OTPHINCHHOMY pecypey cosHaTens-
HOTO BHIMaRHS. DAKTIHYECKH ITO BCE TOT ke Mpo-
Liece ecrectselHoro oTGopa.

C nosmuuit 9TOr0 aKaTH3a CMIOp MEAAY B0~
TIOMOHHCTAMH 1 CTOPORHHKAMH «Pa3yMHOrO
3aMBICTIa» TOMYYAET HEOKWAAHHEL TIOBOPOT. OKa-
3MIBACTCS, MOZETh (el IO TEOPECTRO, 1 CYTH,
KBHBATEHTHA MOAETH «CY4aI{HOCTS IIOC 0TGP,

BOJIA TEXHOLIEHO3A

“Textika, Ha CoatHe KOTOPOH M TPATHM CBO
THOpHECKIHe CIUTH, B A@HICTBHTETbHOCTI BO3HUKAET
KaK MPOAYKT BOIOLIH GHCTPO MEHAIOLIHXCH Heii-
POHHBIX CTPYKTYP. C APYTOi CTOPOHEL, SBOMIOLMIO
KHIHH, KOTOPAA CKAAABIBAETCA H3 0T00PA C1ySali-
HLIX MYTaLtH, MOHO PaCCMATPHBATH Kak KOTOC-
canbHbITi TBOpYECKHI PazyM, AQTEKO NPEBOCKORA-
L 110 CBOMM BO3MOKHOCTAM Ye/I0BeNeCkii MO3r,
HO aBOTaIOWIi B MILLTHOH A3 MEAIeHHEe.

B MUIMOH PA3 BbICTPEE JM3HU
TeHeTHvCCKe MYTaLIHi IPOXOT OTGOP, ML pea-
TH30BABLIICH B GOPME OCODH, 4°TO  TPYMIT 0COGeil
310 ouens MeIeHHbIl npouecc. Jlae y Gaxrepiit
YXOAST YaCh! Ha TO, TOGH TIOPOHTS HOBOE TIOKOTIE-
HHe. Ay KDYIHBIX BJOB — CATKH eT. B TexHuKe
/IeMERTApHHIM MyTALIHM COOTBETCTBYIOT dOp-
MMpOBAHIE I PACITA, HeHPOHHBIX CBA3ei B MOSIY.
BpevelHoit MacuITaG aTix ABTeHHIi CCTaBAAET OT
COTHIX A07Iel] cexyHAB, KOTAA BO3GYKzeHHe rackeT,
He JOCTHTs COBHAHILA, A0 MHHYT, KO B COCTORHMH
TANCa CXBATBIBACTCA OCOBCHHO CTOKHbI 00pas. To
CCTh TeMI BOSHMUKHOBEHI 1 OTCEBA TAKHX TIOACO-
3HATIBHIX <MYTALIMiL> B OYeHb IPyGOM NpHGTIDKe-
I B MILTHOH P33 BHILE, HeM GHOTOTHECKI, W BO
CTOTBKO e pas GHICTpee WET TeXHODBOTIOLI.

Ecait B GHO/OTHH BpEMS CyLICCTBOBAHIA BHAG
MIMEPACTCA MIUUIHOHAMH JIET, TO B TeXHMKE —
roAaMH. IOV KI3HH Ha SeIe OT reveTHe-
CKOrO KO/ia POCTEHIIMX /10 HesIoBeKa 3aHsa 4 M-
THapAa TeT. TeXHO3BOTIOLIN NOTYT NOTpeGoBaTECH
He MIUUIHADAH, & BCETO HECKOTbKO THC TeT, WToBst
TIOPOZMTS CHCTENB, CONOCTABHMbE 110 CTOKHOCTH
 venoBeKoM. KOHeHO, 3T0 oters rpyGas oteika,
TAK 41O HeT CMBICHA BEIICHATS, OTKYAQ BECTH OTCHeT
TOFO CPOKA — OT TIOABICHH e, MHICHMEHHOCTI
WIH KHHOneNaTaHyA. SICHO TOTLKO, YTO 32 BpEN,
HHUTOKHOR 110 CPABHEHHIO € JUIHTEABHOCTEIO GHO-
HOTHHeCKOT SBOTIOLH, TEXHIKA IPEBIONAET e 1o
CHOKHOCTH  COBEPIIEHCTBY CBOMX CoaHIi.

570 M03BOAET MO-HOBOMY BIIHYTH Ha POT>
“e/I0BeKa, HAXOAILErOCs Ha CThIKE ABYX TPAHAH-
OIHBIX SBOTIOUHORHBIX OTOKOD — GHOTIOTHYE-
CKOrO 1 TexHItECKOro. Mbl ABHIHCH HTOTOM Y10
BHILHO MeeHHbIX TparChOpMALKI reHeTHe-
CKOTO KOZA, KaKAas GYKBa KOTOPOro HATHCAHa
AKH3HBIO M CMEPTHIO MIITHOHOB Cymects. Ho
Teneph HALL MOIT KOMOHHHPYET GYKBB ¢ HEMBIC-
MO 11O FEHETHIECKIN MepKaM GHCTPOTOl, 1
GOUIHCTBO HOBHIX KOMGHHALM OlieHHBaCTC
G MaTepHaTbHONO BOMUIOER .

TPYAHO CMHPHTBCA € 3TOI MBIC/IBIO, HO Cepoe
BeleCTBO HetoBeKa MrPAET Pob cyGCTpaTa

Mpeacrasnetue o TexHoueno3ax Kyapuh
oTpaGarsisan Ha npuMepe 3HameHHTOR
«MarkwTkwn. M3y4as InexTpooGopyaoBaHHe
OTPOMHOO METanTYpriseckoro NpeanpHs-
T3, OH HaCHWTan nopAAKa 100 000 nek-
THUECHIX MaLIMH, OKONO MANIHOHE HI3KO-
BONLTHLIX ANNAPATOB, ACCATHM MUMOHOB
1IPOBOROG W KaGened, a 6 UEnoM MAAMAPAL
PaINMYHbIX INEKTPOTERHWYECKNX H3eNUT,
6n0KoB, Aeraneit. OKazanace, 4To & KaKAO#
HiIWE WMEIOTCA 1—2 Camble PAcnpoCTPa-
HeHHble MOAENM, 3 OCTaNbHBIR 06pazyioT
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AW XBOCT BCe Gonee peakiX (opM.
TONHO TaKO e 3aKOHOMEPHOCTH NORNHA-
€TCA YHCIEHHOCTS BUAOB 8 VB0 NPUPORE.
HIKTO NpEAHaMepeHHo He 3aKnaLiean o Tex-
HOLeH03 370 pacnpenenene. OHO BO3HHKNO
ecrecTBeHHbM 0GPA30N, NOMHMO UHANBHAY-
ansHoR BOAM nlogel, KoTopbie pazpasaTt
BT W OGCRYWABNM TEXHUKY. ORHH U3RETHA,
OKa328MCh SHEKTHBHBIMH, WIHPOKO PaC-
NPOCTPAHATHCS, APYTHE OTTOpranwCs, TPeTbi
NPAMEHATHCS MWL U3PEAKa. TEXHOLEHO3 Kak
6yaTo 6ot 06nagaer savarkamy ca0GoRHO

B0nM  «npogaBNMBaET OnpeAeneHHbe
Pewen. /IR KIKETCA, 4TO OH Camw OT
Wavana R0 KoHLa onpeAenAIoT paseuTe Tex-
HUseCHAX CHCTM. ORHAKO yiewK Kyapwha
npotheccop IHarioK oTmesaer, uro nioGo
POEKTHPOBLYIK BCETAA HAXORMTCA «B WecT-
X THCKaX CHCTeM TexHMeCHNX TeGio:
Huit. Kak npasuno, on He suiGupaer 3agayy,
2 ninub & mepy Coowx cnocoBHOCTER Haxoput
a(bibexTHBNBI Cnocob ee pewenna. Tak npo-
ABNACTCA BONA TEXHOUEH03a H BKTIONERHOCTS
wenosea b ero cTpyKIypy.
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Kucnopoauas armoc-
hepa 3eman 1 MHoO-

e reonoruseckie
cTpyKTypu chopmpo-
Baibi 8 X0ge 800N
HU3HH. B0NOLHA Tex-
HHKA MOXKET NpWBHECTH
Kyaa Gonee macuaGhsie
nepemensi, Muwb cneu-
anHble ycumA 10360~
DA COXPaHNTH OCTPOBKM
NePBO3AAKHOR NPHPOAS.
Ha ocransHoft wacri nna
Her ye dopupyeTca
uckyccTBeHas cpesa
obwranmn
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IS TEXHHYECKOH BOMIOUMH. B Hawmx rososax
DOAAIOTCS 1 YMHPAIOT HIeH, KOHKYPHPYIOLLe
34 IPaBO peaM3aLMHK «B Kee3er, B padoTy nayT
s cansre SbeKTHBRbIE U3 HUX. DTO HMEHHO
O BCCr0 32 HECKOTBKO THCAYCACTH PAAHKATHHO
MSMEHIUTH AaHAIAGT IIAHeTH M GOPMHPYIOT Gyay-
YO TEXHHUECKYIO CPE/y OGHTAHMS, BHTECHHB
HALLIX HABHIX KOHKYPEHTOR-HHBOTHBIX B PECp-
BauuK 3anoseHHKoB. Ho BoamoskHOCTel MO3ra
HaM ye HEJOCTATORHO, 1 MBI CO3AACM KOMITBIO-
Tepbl, CrIOCOGHHIE eltie GHCTpee KOMGHHHPOBATH
CHMBOTH 1 OTGMPATH BAPHAHTS

TUNEPLEHO3bI — CTUXMM BY/IYLLETO
AHTPOTIOUEHTPUSM NIOATAIKHBAET HAC AYMATH
0 TeXHMUKe I KAK 06 MHCTPYMEHT, OAKOH-
TPONLHOM Ye/IOBeKY  PACLIHPAIOLLIEM BOIMOAKHO-
CTH €70 OpraHOB. M’y Tem Cama TexHHKa yIpap-
JIAeT 4e0BEKOM eABa JH He B Gonbileii CTenen
Mbi OCBaHBaEM YCTPOCTBA i MPOTpaMMB, MPH-
CrocaGmMBaeMCs K uX GyHKUMAM, BCTpAHBACNCA
B TeXHOJIOrHYECKHE UeNOYKH  TPATHM FOXbI Ha
npHOGpeTeHHe ¥ MOAepKaHHE KBaTupHKaLHM.
VIMEHHO BOKPYT TeXHHHECKHX BO3MOKHOCTeI 1
NIPOGIent OPMHPYIOTCst HOBHIE PHIHKH, BB A€~
TeIbHOCTH i AaKe OPMbI COHATBHOI ki, Mt
NIpeBO3HOCM (1TH Pyraen) XHTpOYMHBIX H30Gpe-
‘Tateneli, HO co31ABAEMBIC MMM YCTPOIICTBA PACTDO-
CTPAHAIOTCH He paHbille, YeM TeXHU'ecKas Cpesa
TOTOBA HX MPHHATS. A TIOTOM 9TO CTaHOBHTCA Mllh
BOTIDOCOM BPCMEHH: TEXHOIBOMIOLYIA WAET XOTH 1 B
HAIIX MO3FaX, HO MOMHMO Haeit Bot. Ee Hepo3-
MOJKHO OCTAHOBHTS, 110 Kpaiiteil Mepe COXpaHHB
“4e10BeKa i OBLIECTRO TAKMMH, KaK Mbl HX 3HACM
MlcKyceTBeHHbie OrpaHHYeHHs H 3aNPETs MOTYT
UL BpEMEHHO 3aeiKaTh ee XX Han Hafo roto-
BUTBCA KHTH B HOBOIi OKpYXaIOlIei cpeze, OTse-
“aloleii TeXHIECKOMY 3Taity SBOONIH, KOTOpHII
npHILIeN Ha Chely GHOTOTHIECKOMY.

Taxoe pugeHMe GyAyulero moxer myrats,
NIOCKOMbKY HETOHATHO: HAJLACTCA 1 B HeM MecTo
HENOBEKY WIH HaM OTBEZEHa PO HEZOITOBEUHOTO
NIPOMEIKYTOHHOI 3BeHa MEKAY GHOTOTHEi M Tex-
HOOTHeli? Yike CeroAHst ecTh MPUIHAKI TOTO, 41O
e/I0BeK CTAHOBHTCS Y3KHM MECTOM /U PA3BHTHS

TexHMKI. Me/UleHHas PeaKLus HeioBeKa 3acTas-
JIACT CHIDKAT CKOPOCTH Ha 10POraX. BOTbIIMHCTBO
ABHAKATACTPOG CIYHACTCA H3-32 YEMIOBEUECKOTO
¢axopa. TTOUTH HHKTO YoKe He TIOHNMAET BO Beex
TAX PaGOTY COBPMEHHBIX KOMITbIOTEpOB, Tak
KaK MHOT¥E 11X KOMIIOHEHTHI CaMH CO3AAI0TCA KON-
nbioTepaMH 110 GoJlee I MeHee 0BIIHM CrielHGH-
Katusam. TI09TOMY y4aCTHe YelloBeKa B yNpaBieHHI
‘TexiKoli GYAET H ATbllle COKPALATACA.

1A BCe e TEXHHKA ellie HAXOANTCS Ha OeHb Pak-
Hew srane cpoeii aBoowtH. pocpeccop BHKTOp
Mbaosiu THATIOK, yenyk Kyzpwia, cpabHipaeT
COBpeNeHHble TEXHONEHO3bI ¢ TyKaMM, KHIIAUMH
NepBH4HOIi POTOXH3HbIO. Be3 yuacTi Heoneka
OHM T10KA HE MOTYT PEMOHTHPOBATHCA, CAMOBOC-
NIPO3BOTECS 1 MOZMPHUMpOBATECS. J11 poTe-
KaHUS TEXHUYECKOl MHKPODBOIOMH HEOGXOMMM
Mo3r n3oGpeTatess. TAK 4TO JIOAH ellle KaKOe-To
BPEMS OCTAHYTCH KJTIOYERHIM SIEMEHTOM TeXHo-
cheps, a COBMECTHA FBOTIONHS ITOFO CHMGHO3A
GyAIeT CONPOBOKAATHCA TEXHIUYECKHM COBepIIe
CTBOBaHHEM HET0BEHecKOr0 OpraHaMa.

BDAZL T KApTHHY KH3HH B TaKOM CHMGHO3E
CTONT PHCOBATS B MPaSHbIX TOHAX, KAk 3T0 AeNa-
€TCs B AHTHYTOMHAX, IA€ YE/I0BEK BOIORT C Malli-
Ham# Wi nopaGotuer nmi. Ckopee, Hale B3an-
MOJeHiCTBHE C OKpy3Kaolijeii TeXHOCHEPOit MOKHO
YHOZOGUTH OTHOUIEHHIM HALINX NPEAKOB C IpH-
POAHBIMH CTHXHAMM, TPHHOCAILMMH TIONb3Y WK
BpeA B 3ABHCHMOCTH O 0GCTOATEbCTS. H, B03-
MOKHO, MHBI, HAZ/IAIOIE CTHXHM CBEpXUe-
OBeueCKINMH BONETi 1 PA3YMOM, MOTYHAT TOTA
BRONHe HayuHOE 06OCHOBaNHe.

Ho paHO WIH M103AHO TeXHHUECKHE CHCTEMBI
OGPETyT CNI0COGHOCTS K CAMOPA3BHTHIO 1 CTAHYT
oGxoamTECA Ges denoneia. MogHOUUHPYs ceGs
110 4aCTSAM, OHH CMOTYT H3GABATECS OT Headdek-
TMBHBIX SBOJIOLHOHHEIX HACTOCHHI 1 CYILECTRO-
BATh HEOPAHIYEHHO JOTINO, NPHCIIOCAGAHBASIC K
0Goii cpeze 0MTaHHA. THATIOK HA3HBAET TaKie
CHCTEMBI THIIEDUEHO3aMH  CIHTAET, HTO HMEHHO
OH B KOHENHOM CHeTe CMOTYT PACCeTHTECA 0
TanakTuKe H 3a ee npeaenami. Beab ATA wenoBeKa
€ €0 OrpaHWEHHBIM CPOKOM JKH3HH BeeneHHas
CmuIKOM BerHKa.
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