Hopb6epT BuHep
TBopen u podoT

Mpeagncnoene aBTopa

Heckonbko net Ha3ag B kKHure "KnbepHeTmke n obliecTtBo" s pacCcMoTpen
HeKoTopble 3TMYeCKMe W COouMoNIorMyeckme CneacTBus, BblTeKawlume w3
Moen npepabiaywen pabotbl "KnbepHetmka" **, nocBsweHHOM BOMpocaMm
ynpaBneHuss M CBSA3M B MallMHaX WM XUBbIX opraHm3Max. B ToT nepuopg
knbepHeTnka 6blna OTHOCUTENIBHO HOBOM MAEEN U HU ee HayyHoe, Hu
coumanbHoe 3HadyeHue He 6bI10 ewe BNoaHe gcHo. Cenyac - noyTm
nAaTHagUaTb NeT cnycta - KkubepHeTuMKka yxe okasana onpeaeneHHoe
coumanbHOe M Hay4yHoe BO3AelCTBMe, M 3@ 3TO BPEMS B MMpe MPOM30LLI0
HeMasio Takoro, YTo onpasBAblBAET NOSABEHNE HOBOW KHUIN.

* N. Wiener, The Human Use of human Beings; Cybernetics and Society,
Houghton Mifflin Company, Boston, 1950 (H. BuHep, KnbepHeTuka wu
obuwecTBo. M3paTtenbCTBO MHOCTPAHHOW NinTepaTypbl, 1958).

** N. Wiener, Cybernetics or Control and Communication in the Animal
and the Machine, The technology Press and John Wiley & Sons, Inc., New
York 1948 (H. BuHep, KubepHeTnka nnmn ynpasneHne n CBA3b B XXUBOTHOM
n MmawwnHe. N3patenbctBo "CoseTckoe paano”, 1958).

Bespabotnua, nopoxaaemMasa asBToMaTulaumen, He aBnsdetca 6onee
npeaMeToM NpeanosioXXEeHUN - OHa CTanla OAHOM M3 XMBOTpEenewyLwmnx
npobnem coBpemMeHHOro obuiecraa.

Kpyr naen kmbepHeTukn U3 niaHoB M ynoBaHUW Ha byayliee npespaTusics
HblHE B pabounn annapaTt, NpUMeHseMbli B TeXHUKe, buonorum, meauumHe
N COLMONOrMn; OH NpeTepren nNpu 3ToM 60/blLIOEe BHYTPEHHEE pa3BUTHE.

S npoyen He OAMH UMK NEKUMK, CTpeMsacb obpucoBaTb BAMSIHWME 3TOro
Kpyra uaen Ha oblecTBO, 3TUKY WU penuruio, U s rnonarat, 4YTo MpuULLIo
BpeMs MonbITaTbCA AaTb CUMHTE3 CBOMX B3rns40B B 3ToM obnactm um
paccmoTpeTb  nogpobHee  coumanbHble  MOCNEACTBUA  KMOEPHETUKMU.
HacToswas KHura nocsBsiLleHa HEeKOTOPbIM acrnekTaM 3TUX MOCNeACTBUMA,
NO3BONSAKOWMM MHEe (XOTb 9 U COXPAHAD Maen U MHOrMe nNpuMepbl U3 KHUMU

"KnbepHetnka n obwectso") paccMoTpeTb NpeaMeT rnybxe n noaHee.



30ecb s xoten 6bl OTMETUTb 60MbLUIYHD MOMOLWb, KOTOPYK MHE oKasanu
CBOEeW KpUTUKOM Apy3bsa € obomx 6eperoB ATNAHTUKKU, U B YaCTHOCTM M-H
Mut F'eH n3 PyHrctaa-Kiocta B8 daHuun, a-p JlopeHc OpaHK n3 benbMoOHTa,
wT. Maccauycetc, n npod. Kapn [eitu n3 Wenbckoro yHusepcuTeTa, a
Takxke MHorne papyrme. Kpome TOro, 8 xody nobnarogaputb MoOero
cekpeTtapsa, r-xy EBy-Mapuio Putrtep, 3a ee noMowb B MOAroToBKE
PYKOMUCH.

51 “Men BO3MOXHOCTb pa3BUTb CBOM MAEU B Kypce fieKUNi, NPOYNTAHHbIX B
sHBape 1962 roge B lMenbckoM yHuBepcuTeTe M Ha CeMUHape,
OpraHuM3oBaHHOM neTtoM 1962 roga Ha MexayHapoAHOM GUI0codHCKOM
Konnokenyme B PyanemoHe 6nm3 [lNapuxka. XoTs HacTosdwas KHUra u
COAEPXUT MaTepuman M3 MOUX BbICKa3sbiBaHWM B 0H60OMX MecTaX, OH 6bin
NOMHOCTbIO nepecMoTpeH W nepepabotaH. C 6narofapHOCTbO MHOIMUM,
OKasaslKMM nomoub B 310K paboTe.
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B aTon kHUre 9 HamepeBatocb 06CyauTb He BCO NpobneMy OTHOLEHUS
penurmm n HaykKum, a Nuwb onpeaesieHHble BOMPOCbl, CBSA3aHHble C TOM
obnacteto 3HaHKWSA, KOTOpas npeacTtasBnsger Ansa MeHsa Hauvbonblumn
WHTEpeC, - C HayKon 06 ynpaBneHun n ceaA3n. MHe KaxeTcs, YTO BOMpPOChI
3TU pacnonaratTca B6AM3M TOro pybexa, rae Hayka cralkmBaeTcs C
penurnen. S xoten 6bl Npu 3TOM um3bexaTb NOrMYECKUX MNapafoKCOB,
KOTOpble SBNAKTCA CriefCTBMEM KpalHUX (XOTS U MPUBbIYHbLIX) NMPETEH3UIM
penurnm Ha UCTosKoBaHne abCconToB.

Ecnn Mbl 6yaeM paccMaTpuBaTb NO3HaHME TONbLKO C NMo3uvuni BceseaeHus,
BN1aCTb - TONIbKO C NO3uumMin BceMoryuwecTtBa, a KyabT - TO/IbKO C NO3MLNIK
EanHob0oXxuns, TO Mbl 3anyTaeMcsi B MeTaPU3NYECKUX XUTPOCMNETEHUNAX
ewe [0 TOro, Kak npucTtynuM K AeUCTBUTENIbHOMY WCCea0BaHUIo
OTHOLUEHWNI MeXAy penurnen n Haykom.

TeM He MeHee CyWecTBYeT MHOr0 MOJIOXKEHUN, KaCaloWKUXCA 3HaHuS,
BNacTM U KynbTa, KOTOpble MNpUXoAssT B CTOJIKHOBEHWE C MNoCAeAHUMU
OAHHbIMKU HayKu. Mbl mornn 6bl cBO60AHO 06CYAUTb 3TU MONOXKEHMUS, He
obpawancb K YMNOMSHYTbIM abCOMIIOTHBLIM MOHATUSAM, OKYTaHHbIM CTOJb

CNOo>XXHbIMN SMOUNAMU U TAKUM MUETETOM, UYTO HET HWKaKOW BO3MOXHOCTU K



HUM MOACTYNUTbCSA, He BO3byXxaas CcTpacTen.

Ho 3HaHWe, BNacTb, KynbT - 3TO onpeaeneHHble PpakTbl AeNCTBUTENbHOCTH,
N dakTbl 3TM AOCTYMHbI 4YenoBeYEeCKOMY WCCNeAoBaHMI COBEPLUEHHO
HEe3aBUCUMO OT MPUHATON Teonorun. Kak peanbHbie daKTbl, 3TU ABNEHUS
NoAAATCS U3YYEHMIO, MPU KOTOPOM Mbl MOXXEM BOCMO/1b30BaTbCSA HaLIMMU
CBEAEHMAMU O 3HaHWK, BMacTU M KynbTe U3 apyrmx obnacren, 6onee
OOCTYMNHbIX AN METOAOB eCTeCTBeHHbIX HayK. M HaMm He3auyem TpeboBaTb
OT u3yyawLulero, 4Tobbl OH Cpasy Xe MOSHOCTLK BOCMPUHSAA TOUKY 3peHus
"credo quia incredible est" *.

* "credo quia incredible est" (nat.) - "Bepto, NOTOMYy 4YTO HeBEpPOATHO". -
34ecb U ganee npuMm. nepes.

MOXHO cKasaTb, 4TO, BblbMpas CBOWM OTMPaABHOWM MYyHKT BHe cdepsbl
pennrum, s cpasy xe nuwar cebsa BO3MOXHOCTM 06CyXaaTb OTHOLIEHUS
Mexay penurmern u Haykom, XOTa 3TO W noapasyMeBaeTcss 06LwWuM
3aMbIC/IOM HACTOSILWLEero ovepka.

Mo3ToMy fyylle C caMOro Hadasa TOYHO onpefenuTb CBOK TEMY, yKa3aTb
paMKW, W3 KOTOpPbIX S He HaMepeH BbIXOAUTb, W OTMeXeBaTbCs OT
HaMepeHun, 4yXAablX TOW cneymduyeckon 3agade, KOTOPYH S NoCTaBun
nepea cobon. A yxe rosopwsa, 4YTO B TeyeHue psaa ner pabotan Haa
npobnemMamu CBA3M M yrnpasieHUs B MalMHaX U XWUBbIX OpraHuM3Max, Haj
HOBbIMU WHXEHEPHbIMKU U (HU3NONOTMYECKUMN METOAAMU, CBSA3AHHbIMU C
3TUMU MAEAMU, U Ha4 WM3Yy4YeHMeM NoCneaCTBMW 3TUX MeTodOoB ANs Aen
yenoBeYecKmnx.

3HaHMe TeCHO nepenaeTaeTcsa CO CBA3bk, BMACTb - C ynpaBfeHueMm, a
OUEHKa 4yenoBeyeckunx agen - ¢ 3TUKOM U CO BCEN HOPMATUBHOM CTOPOHOM
penvurmnm.

MoaToMy, nly4yas 3aHOBO OTHOLUEHUS MeXAy HayKon U penuruen, yMecTtHo
nepecMoTpeTb Halwe npeacrasneHne o6 3TUX npeaMeTax B CBeTe
nocnegHuX AOCTUXEHUN Teopun U NpPaKTUKU. BO3MOXHO, YTO 3TO elle He
6yaeTr nayyeHnMeM CcaMom HayKu U ee OTHOLUEHUS K penurm B cCO6CTBEHHOM
CMbICNle, OAHAKO, BHE BCSKOr0 COMHEHMS, 3TO MNOCNYXWUT HeobxoaAuMbIM
BBEAEHNEM K TaKOMY U3YYEHMUIO.

Ecnu Mbl XOTUM MoOAy4uuTb 4YTO-NMB60 OT MOAO6HOro wnccnefoBaHWs, Mbl
OO/MKHblI 0CBO6OAUTLCSA OT HAC/IOMBLUMXCS NpeapacCynKoB, KOTOPbIMU Mbl

KakK 6y,C|,TO 3awmuaeM csoe 6naroroseHue nepea CceBATbiIMMU KN BEJTMKUMU



Bewamn, a Ha gene 06bIKHOBEHHO CTpeMMMCs M36aBUTbCA OT 4YyBCTBa
HEMNOJIHOLLEHHOCTU, KOTOpPOE WCMbITbiIBaEeM, BCTpevyasicb C HernpuaTHOMU
OENCTBUTENbHOCTBIO M ONACHbIMM CONOCTaBNEHUSIMMA.

Ecnn 3TOT Haw o4epK A[O/MKEH YTO-TO 3HauuTb, TO OH JAO/DKEH ObiTb
peanbHbIM aHanM30M peanbHblX Npobnem. [lyx, B KOTOPOM €ro Haa/exwuT
npoBecTn, - 3TO AyX OMepauMoHHOW, a He puUTyanbHOro nnaaya Haa
yconwum. LlleneTnnbHOCTb 34eCb HeyMecTHa, Mbo OHa rpaHumumna 6bl C
KOWYHCTBOM. Mbl ynogobunucb 6bl MOAHbIM MeauMKaM MpoLWoro Beka,
KoTopble Yy nmocTenn 60/bHOr0O nNpsaTann Xupypruyeckume wuribl Mo4
LWEeNIKOBbIMWU NlallKaHaMn CBOMX YepHbIX CHOPTYKOB.

KakoBo 6bl HM 6bINO coaepXaHune penurm B Hem 4acTto 3aKJIIOYEHO HeyTo,
HanoMKHatwLwee 3anepTylo roCTUHY depMepckoro AoMa HoBown AHrAum, c
ONYLEHHbIMN LWITOPaMM, BOCKOBbIMU LIBETaMW Moj CTEKNSHHbIM KOJSINaKoM
Hag KaMUHOM, NO30/104EHHbIMM KaMblLLaMHU, obpamnsaowmmm
HE3aKOHYEeHHbIN MOopTpeT AeaylwKn Ha MmonbbepTe, U ducrapmoHuen wms
YepHOro aepesa, Ha KOTOPOM UrpakT NMWb Ha cBaabbax M MNOXopoHax.
Mnn wnHaye, Mbl HaxoaMM 34eCb HEKWA MOpasibHbIX  3KBUBAJEHT
Heano/AUTaAaHCKOro KaTtadanka - TOM BeMKONEnHoOM YEpPHOM KapeTbl C
3epKanbHbIMM CTEK/IAMU, C KOHSMU NOA YepHbIMKU CyNTaHaMu, KOTopas Kak
6bl MepeHOCUT AOCTOMHCTBO MOYMBLUEro B MOTYCTOPOHHUM MUP WK, BO
BCSIKOM CNnyyae, BCenseT Haaexay COXpaHuTb ero.

Mbl AOMKHBI pe3KO OTAeNsATb pacCMOTpPeHMe CTOJ/Ib Cepbe3HOoro npeaMmera,
Kak penurns, oT nwboro aHanusa AYXOBHbIX LEHHOCTEN MeHbluen
3HAa4YMMOCTU, YEM CaMa penurus.

S roBopua yXe O HaCNOMBLUMXCA npeapaccyakax, npensaTCcTBYOWMX
obcyxaeHntio npobneM TOM BaxHoOM nepexoaHon obnactn, rae Hayka
CTafIKUBaeTCca C penurnmen: Mbl-4e He MOXEM CTaBuUTb B CBOMUX
paccyxaeHmax bora un Yenoseka Ha OAHY AOCKY - 3TO KOLLYHCTBO.
MopobHo [ekapTy, Mbl AO/MKHbI 6AKOCTM  AOCTOMHCTBO Yenoseka,
OCHOBbIBAsSICb B CBOWX PaCCYyXAEHUAX Ha TOYKE 3peHus, COBEPLUEHHO
OT/INYHOM OT TOM, C KOTOPON Mbl OLEHMBAEM HU3LINX XXUBOTHbIX.

Teopuss 3BOAKOLMM U MPOUCXOXAEHUSA BMAOB - 3TO OCKBEPHEHWE
yenoBevyecknx AOCTOMHCTB, WU, KaK yxXe 0bHapyXwn paHHWE CTOPOHHUKU
[JapBnHa, B MUpe, C Nog03peHNEM OTHOCSLLEMCH K HayKe, YYeHOMY KpalHe

onacHoO noaaep>XmBaTtb noaobHbie naen. bonee Toro - gaxe B MUpPE HayKu



OMacHO BbICTYNaTb NPOTUB YCTaHOBNAEHHOM Tabenu o paHrax. Hm B Koen
Mepe HEeno3BO/IMTENbHO CTaBUTb Ha OAHY [AOCKY >XWBble CyllectBa U
MaLUUHbI!

XXuneble cywecrsa - 3TO XMUBble CyLeCcTBa BO BCEX CBOMX YACTHAX, MaLUUHbI
XXe cAenaHbl U3 MeTa/sIoB U APYrnX HEOPraHMYyecKuX BeELWeCcTB U He
obnagatoT  TOHKOWM  CTPYKTYpoOW, oOTpaxawlwen ux uenesble wunu
KBasuuenesble GyHKUMU. Pn3nka - nam 4To 06bIYMHO MOHUMAETCHA NOA Hel
- He 3HAeT HUYero O Uuenun; BO3HUKHOBEHME Xe XU3HWU npeactaBnsiet cobon
HeYTO coBeplweHHO WHoe. Ecnm Mbl 6yaeM npuaepxuBaTbCA BCEX 3TUX
Taby, TO Mbl, BO3MOXHO, NpnobpeTteM rpoMKyto CnaBy KOHCEPBATUBHbLIX U
TPE3BO MbICAAWMX NHOAEN, HO NPU 3TOM, YBbl, OYEHb Masio cAeNnaeMm Ans
AanbHenwWwero nporpecca 3HaHwms.

HeoTbeMnieMol 4epTON YUYEHOr0, PaBHO KakK YMHOr0O, YeCTHOro nucartens,
KaK M YMHOro, 4ecTHOro npeacraBuTenss AyXOBEHCTBA, AOMKHO ObiTb
CTpeMneHne noABEeprHyTb 3KCMepuMEHTasIbHOW MNpOBEpPKE epeTnyeckue
WAW 3anpeTHble MHEHUS, AaXe eC/IM B KOHEYHOM WuTore ux npuaetcs
OTBEPrHyThb.

Bonee TOro, 3TO HenpuaATME HOBbIX B3rNsSA0B HE AO0/KHO 6biTb
6e3n0Ka3aTesibHbIM C MepBbIX WAroB, M B TO Xe& BPeMsi OHO He AO0JIKHO
cBoamMTbCa K 6ecnnogHbiM YMCTBEHHbLIM YMNpa)XHEHUsIM, Korga C CcaMoro
Ha4yana CTAaHOBUTCHA O4YeBMAHbLIM, YTO 3TO He 6onee 4yeMm urpa, B KOTOpPOM
04Ha U3 CTOPOH AEMOHCTPUPYET CBOKO MHUMYIO HenpeaybexaeHHOCTb. DTO
OTBETCTBEHHOE Aeno, u bpatbCs 3a Hero cneayeT CO BCEN CEpbe3HOCTbIO.
OHO npuobpeTaeT CMbICA TONbLKO TOrga, Koraa CBSI3aHO C peasnbHbIM
PUCKOM BMacTb B epecb; U eCcnIu 3Ta epecb BnedyeT 3a cobonm puck
OYXOBHOr0 MPOKAATMSA, TO Ha 3TOT PUCK HYXHO MATM 4YECTHO M cmeno!
foBopsa cnoBamMu KanbBUHUCTA: "TOTOB NM Tbl 6bITb MNPOKAATBIM paau
BALWEN cnasbl rocrnoga?"

BoT noyeMy HaM HeobXOAMM YEeCTHbIW U NbITAUBbIA KPUTULUU3M, U B
YaCTHOCTM B [AUCKYCCUSX Ha pPennrnosHble TeMbl, rae YKJOHeHue OoT
UCTWUHbI BbI3blBAETCH NTIOXHbIM MOHMMAHNEM NPEBOCXOAHbIX CTEMNEHEN.

S y)Xe ynomMuHan o 3aTpYAHEHUSAX, BO3HMKAKOLWMX NpU 06CYyKAEHUN TaKUX
NoHATUI, Kak BcemoryuwecTtso, BceseneHne um T.n.

OTU 3aTpyAHEHMST BO3HMKAKOT B CaMbIX MpUUyanuBbIX opMax, Hanpumep,

Korga Kakon-Hmbyab 6e360XXHMK, Cny4dyarHO nonasBWwUii Ha PeUrmosHoe



cobpaHue, cnpawueaeT: "MoxeT nn bor co3aaTb KaMmeHb, KOTOPbIM OH He
cmor 6bl noaHATE?" ECAM OH He MOXET, TO ero MOrywecrtBo OrpaHU4YeHHOo
WM, N0 KpamHen Mepe, MOXHO nofaratb, UYTO CYyLIEeCTBYeT npeaen ero
MOryLLeCcTBY; €C/In OH MOXET, TO 3TO CHOBa O3HA4aeT, YTo ero MorywecTso
OrpaHU4eHHo.

Jlerko BbINTUM W3 3TOro 3aTPyAHEHMSs, CKas3aB, 4YTO 3TO NuwWb Kanambyp,
OAHaKO 3TO0 HeyTo 6onbwee. DTOT NapajokC - OAWMH W3  MHOMUX
napagoKCoB, CBA3aHHbIX C NMOHATMEM B6eCKOHEeYHOCTU B €é pa3Hoobpas3HbIX
¢dopmax. C o4HOM CTOPOHbI, Manenwass MaHUNyNsaUMs C MaTeMaTU4eCKuUM
NOHATUEM GECKOHEYHOCTM CBSI3aHa C MOHATUMEM O AEeNIeHUMM HYNS Ha HY/b
nnu 6eckoHeyHOoCTH Ha 6eCKOHEeYHOCTb, nnu npousseaeHum
6eCKOHEYHOCTM Ha  HyNb, WAXW  BblYUTAHMM  6ECKOHEYHOCTU U3
6eckoHeYHoCTW. oTn BblpaXXeHuns Ha3bIBalOTCA B MaTeMaTuke
HeomnpeaeneHHoOCTAMU, U NpUuHUMNUanbHas TPyAHOCTb, CKpbiTass B HUX,
3aKkyaeTcas B TOM, 4TO 6€CKOHeYyHOCTb He coBnagaer C 06blYHbIM
NOHATMEM O 4YUCNEe UNMN KONu4YecTBe, TakK 4YTo CUMMBON ¥/¥ oO3HavaeT Angd
MaTeMaTMKa NnWb Npeaen oTHoweHusa X/y, Korga X u y ctpemsatcs oba K
6ecKkOHeYHOCTN. DTOT npenen MoxeT 6biTb paBHbIM 1, ecnn y = X; OH
MOXET paBHATbCA 0, eciny = 1/x2 mnam ¥ ,ecimy = 1/x, n 1. 4.
CywecTtByeT Takxe apyron Bua 6e€CKOHEYHOCTU, KOTOpbI BO3HMKAET Mpu
cyeTe. MOXHO MNoKasaTb, YTO NOHATME H6ECKOHEYHOCTM TaKoro poaa TOXe
npmeBoaMT K napagokcaMm. CKONbKO 4ucen B Knacce Bcex yucen? MOXHO
nokasaTb, 4YTO BOMPOC MOCTaB/IeH HEeNpaBUAbHO W 4TO, KakK 6bl HK
onpenensnocb YACNO, YNCNOo Bcex ymcen 6onbwe nwboro yncna. 310 OAUH
n3 napagokcos ®pere - Paccena, CBSA3aHHbIN CO CAOXHOCTAMWU - Teopuu
TUNOB.

CyTb Bonpoca B TOM, 4TO noHATUA Bcemorywectsa U BcesBepoeHus B
OENCTBUTENBHOCTU SABASKOTCA HE MPEeBOCXOAHbIMU CTENEHSMWU, a NUllb
HeonpeaeneHHbIMM (hopMaMn BblpaXKeHUst 04eHb 60/bLLION BIACTU N O4YeHb
6onbwmnx 3HaHWK. OHM BbIpaXarT 4YyBCTBO 61aroroBeHmMsi, HO He
npeacTaBnalT cobon yTBepXAeHUSA, KOTOpoe MOXHO 6b1110 6bl 3awmaTb C
MeTadmn3nyeckmx No3nLni.

Ecnn Bor npeBOCXOAWUT 4esiOBEYECKUM pasyM M He MOXET OblTb MOHSAT
NpUCYLWMMN YenoBeky (popMamMu MbIWIEHUSA - @ 3TO NO3ULUKUSA, KOTOPYO MO

KpaIZHEVI MEpe MOXHO 3aWnlaTtb, - TO C TOYKMN 3pEHUNA pa3yMa HEHECTHO



CBOAUTb Ha HET WHTenneKkTyasbHble CW/bl 4YyenoBeka, BTUCKkuMBas bora B
Takne @QoOpMbl, KOTOpble AO/KHbl MMeTb BeCbMa onpeaefnieHHoe
paunoHasibHOe COoAEpXaHue.

TakuMm obpas3oMm, korga Mbl obHapyxwuBaeM cuTyaumun, 06ycrnoBNEHHbIE
onpeaeneHHbIMM 06CTOATENbCTBAMM, NMPOSUBAOWMMKU, NO-BUANMOMY, CBET
Ha HeKkoTopble obuime NONOXEHUSA PENUTMO3HBIX COYMHEHUIN, MHE KaXeTcH,
Hepa3yMHO cbpacbiBaTb MX CO CYETOB TOJSIbKO MOTOMY, YTO OHM HE MUMEKT
abcontoTHoro, 6eckoHe4yHOro M BceobbemoLWero xapaktepa, KOTOpbIn
06bIKHOBEHHO NPUAAETCHA PENUTMO3HbIM AOrMaM.

OTO yTBEPXAEHME AAET KUY K MOHMMaHUIO Lenen HacTosWwen KHUMN.

S xoTten 6bl paccMOTpeTb HEKOTOpble MOoSoXeHUs, obcCyxaaBlwmecs B
pPeIMrMO3HbIX COYMHEHUAX B TEONOMMYECKOM acnekTe, HO aHanornyHble BO
MHOIOM ApPYrMM MOJSIOXXEHUSAM, KOTOpble ABMAKTCA NpeAMEeTOM HayKu, U B
YaCTHOCTM HOBOWM HayKm - KuMOBEepHeTUKW, u3ydawLllerh 3aKOHOMEpPHOCTU
CBSA3W M ynpaBneHUs B MallMHAX M XMUBbIX OpraHusaMmax. S npepgnarato
NCNONb30BaTb OrpaHW4yeHHble B N3BEeCTHOMN Mepe aHanormm
KnbepHeTnyecknx cuTyaumin, 4tobbl NpPONUTbL CBET Ha HEKOoTopble
peNrno3Hbie MONOXKEHUS.

OcywecTteBngasa 370, 4, 6e3ycnoBHO, BbIHYXAeH 6yay KakK-TO BTUCHYTb
penurno3Hble NOJSIOXKEHUS B paMKM CBOero knmbepHetuyeckoro nogxopa. A
B MOSIHOM Mepe oTaat cebe OTUET B TOM, KakOe Hacunue s AOSIKEH Mpwu
5TOM coBepwuTb. MouM onpaBaaHMeEM MOXET CNYXWTb TONbKO TO, 4TO
CKanbnenb aHaToMa caenan aHaToMUI0 HayKoOW M 4YTO CKasnbnesb aHaToMma -
3TO WMHCTPYMEHT, KOTOPbIA MO3BONSET uccnenosaTb NpeaMeT, yBbl, NUWb
Npv NOMOLLKX HACUUS.

II

C 3TMMKN NpeaBapuTeNbHbIMW 3aMeyaHussMn obpaTtnuMcsa K CO6CTBEHHO TeMe
3TOMN HE6ONbLLOW KHUMN.

B knbepHeTuke CywecTByloT, N0 KpanHen Mepe, Tpu y310Bble Npobnemsl,
KOTOpble, MHEe KaXeTCs, OTHOCATCHA TaKkXe K npeaMeTaM pesiMrmo3HbIX
CNopoB.

MNepBas OTHOCUTCS K 06y4aroLWLMMCHA MalLMHaM,

BTOpas - K MallMHaM, COoCObHbIM K CAaMOBOCIMPOU3BEAEHUIO,

TpeTbs - 3TO NpobnemMa KoopAnHaLUMM MaLLUHbI U YesoBeKa.

A MOry ckKalatb C A0CTaTO4HbIM OCHOBAQHMEM, 4YTO TaKMWUE€ MaAllUHbI



AencTeutenobHo cyuwecteytoT. O-p A. Camioanb n3 "NHTepHenwHn 6usHec
M3OLWMWH3  KOoprnopewwH" coctaBun  AnAa  BbIYUCAUTENIbBHOW  MallWHbI
nporpamMMmy, KOTopasi No3BoJisieT el UrpaTb B LUALWIKK, NPpUYEM B X0A€ Urpbl
MawuHa oby4yaeTca unu, No KpanHen Mepe, cCo3daeT BrevyaT/eHue, 4TOo
obyyaeTcs, ynydwas CBOK Urpy Ha OCHOBE HaKOMJIEHHOro €k onbita? *,
30eCb yXe coaepxaTcs onpeneneHHble YTBepXAeHWUs, HyxXAaawwumecs B
JoKa3aTenbCTBe WAM NO KpaMHEW Mepe B pa3bsACHEHUSAX, KOTOpPbIM £
NOCBSILLY YacCTb 3TON KHUIU.

* A.L.Samuel, Some Studies in Machine Learning, Using the Game of
Checkers, I B M, "Journal of Research and Development, vol.3, 210-229
(July, 1959).

ObyuyeHMe ecTb CBOWCTBO, KOTOpOE€ Mbl 4acTo NpUNUCbIBAaeM
NCKIOYNTENBbHO cucTeMaM, obnagarowmm CaMoCO3HaHMEM, U NOYTU BCeraa
XWBbIM CcMCTeMaM. DTOT (PeHOMeH B cBoen Hambosiee xapakTepHon ¢opme
NposiBNSETCA Yy 4YenoBeka, obpasys oauMH u3 atpubyToB, KOTOPbIN 06bIYHO
Nnerko CBSA3blBAeTCs C €ro penMrMo3HOM XU3Hbtko. B camom pgene, TpyaHoO
npeactaBuTb cebe, Kak CywecTBo, He nogaarlieecs obyyeHuo, cMorno 6ol
NPUOBLLNTLCS K penurumn.

CywectByeT, 0AHAKO, APYroM acnekT XW3HU, KOTOpblin  0O6bIYHO
CBSA3bIBAETCS C pennruen.

bor, yuut penurus, cosgan 4denoBeka no csoemy obpasy u nogobuio, u
TOYHO  TakKk  Xe pa3MHOXeHue yenoBe4vyeckoro poaa MOX>HO
WHTEPNpPETMPOBaTb KakK MNpouecc, KOTOPbIA MO3BOSSSIET OAHOMY >XWMBOMY
CyLlecTBy BOCMpOMU3BOAUTL Apyroe o ceBoeMy o6pasy u nopobuio.
CtpemneHne nwogen BO3BbICMTb bora Haa 4denoBekoMm, a YenoBeka Hapg
MaTepuen, eCTeCTBEHHO, NPMBOAUT K MNPeArnosioXEHU0, 4YTO MallnHa He
MOXET co3aaBaTb ApyrMe MawuHbl No csoeMy obpasy um nogobuto; aTo
CBOMCTBO B KAKOW-TO Mepe CBS3aHO C pPe3KUM pasiMynMeM >XWUBbIX W
HEXWMBbIX CUCTEM U B ewe 6onblien cTeneHn ¢ AMXOTOMUen Apyroro poaa -
C pa3niMumem mMexay TBOpLOM N ero TBOPEHUEM.

OpHako Tak nm 310? OANH 13 pa3aesioB 3TOM KHUMM S MOCBSLLY U3N0XEHUIO
HEKOTOpbIX COOBpaXkeHui, KOTopbie, MO MOEMY MHEHWID, MOKa3blBAKOT, UYTO
MallMHbl BNOJIHE CNOCO6HbI co3a4aBaTh ApyrMe MawuHbl N0 cBoeMy obpa3sy
n nogobuto. Tema, o KoTopon s 6yay 3aecb roBoputb, cyrybo cneuymanbHa

M B TO Xe€ BpPEMA OYEHb AE/IMKATHa. Ee He cneagyetr npUMHMMaTb CIAULWLKOM



cepbesHo, KaK  peanbHytO  MoAenb  npouecca  buonornyeckoro
BOCMNPOM3BEAEHMS M elle MeHblle KaK MOJIHYy Moaenb 60XXeCTBEHHOro
TBOPEHUSI; HO B TO Xe& BpeMsa K Hel Henb3sd OTHOCUTbCA C
npeHebpexeHneM, Tak Kak oHa NposaMBaeT CBeT Ha 06e 3TN KOoHLuenuuu.
3TN ABe 4acTU KHUMM MOryT paccMaTpuBaTbCsA KakK AOMOJHSWMe Apyr
Apyra.

06ydyeHne mHaAMBMAA - 3TO NpoLEecC, KOTOpbIN NpoTeKaeT Ha MPOTSXEHUMU
€ro Xu3HW, B paMKax OHToreHesa. buonormyeckoe socrnpousseneHue - 3710
SIB/IeHMe, KOTOPOoe MPOTEKAET Ha NPOTSXKEHMN XU3HN YeNoBevyeCcKoro poaa,
B paMKax dunoreHesa; O4HAKO 4YenoBeYeCcKUn poa B LesioM obyyaeTcsa B
Kakon-TO Mepe TaK Xe, KakK 3To jJenaet wuHAMBMA. [JapBWUHOBCKWM
eCTeCTBEHHbIN OT6Op - Ppa3HOBMAHOCTb Mpouecca poaoBoro obydeHus,
KOTOpbI MNpoTekaeT B rpaHuuax, 06yCnoBneHHbIX BOCMpPOU3BeAEHNEM
WHOMBUAOB.

TpeTbs rpynna TeM 3TOM KHUIMM TakXe OTHOCUTCHA K npobnemamM obyyeHus.
OHM KacalTcs B3aMMOOTHOLUIEHUA MalUMHbI C XMBbIM CYLLECTBOM, a TakKxe
C CUCTEMOM, BKIKOYaKLWeNn MexaHobunonormyeckne sfieMeHTbl. 34ecb péub
naet 06 acnekTax HOpMaTUBHOIO WM, TOYHEe, 3TUYeCcKoro xapakrepa. Ux
paccMOTpeHue BbiBASeT Haubonee cepbe3Hble MOpasibHble NIOBYLIKW, B
KOTOPbIX MOXEeT OKa3aTbCs COBpeMeHHoe rnokoneHne. OHM TakxXKe TeCHO
nepensieTaloTcd CO MHOXECTBOM 4YesioBeYeCKUX TpagauuuMn U nereHj,
conpuKacarLwmxcs ¢ Marmem u ToMmy nogobHbIMK BeLLAMMU.

Bo3Bpalasace K obyvalowmMmMcsa MalwnHaMm, BBeAEM, Npexae BCcero, NnoHaATne
OpPraHM3yrLWnNXCa CUCTEM, Noa KOTOpbiIMK Mbl 6yaeM MOHMMaTb CUCTEMBbI, -
npeobpasyrowme B COOTBETCTBUM C onpefenéHHbIM NMPUHLMNOM HEKOTOpoe
BX0AHOe cooblieHne B BbIXOAHOE.

Ecnn sTOT NnpuHumMn npeobpasoBaHna NOAYNHAETCH HEKOTOPOMY KPUTEPUIO
3(pheKTUBHOCTM N ecnun crnocob npeobpa3oBaHMsA MOXET peryimpoBaTbCs
TaK, 4TO CUCTEMA CTPEMUTCHA TMOBLICUTbL CBOKW 3PHEKTUBHOCTL B
COOTBETCTBUM C yKa3aHHbIM KpuUTepuMeM, TO O TaKOW CUCTEME FOBOPSAT, UTO
OHa obyuaeTcs.

OyeHb NpOCTOM TUM CUCTEMbI C NIErKO WHTEPNPETUPYEMbIM KpUTepuem
3 PeKTUBHOCTN NpeacTaBnsger cobon mrpa, Kotopas AOSIKHA BECTUCb MO
onpeneneHHbIM Npasunam, npuyem kputepuem 3hPeKTUBHOCTU SBNASETCA

KOHEYHbIN BbIUIrpbILW, ANOCTUraeMbli B COOTBETCTBMU C 3TUMMU npasuiamMu.



Cpeamn Takux Urp CyLecTBYHOT Urpbl C COBEPLUEHHOW TeOpUeEn, KOTopble He
npeacTaBnaoT MHTepeca. lNpumepamm nNogobHbIX Urp aesnasTcs "HUM", no
ByTOHY, 1 "KpecTnkm n Honukun". B 3TUX Urpax MOXHO HE TOJIbKO HaWUTWU
TEOpETUYECKN Hawuydlyl cTpaTeruto, Ho U paspaboTaTb ee BO Bcex
aetansx.

Nrpatwwwme B 3Ty urpy (nNepBbii amM BTOPOM UIrPoOK) BCeraa MoryT BbiIMrpaTb
WIn, BO BCSIKOM cny4vae, AoOBUTbCA HUYbeWn, NpuaepXunBasicb M3bpaHHON
cTparterun.

TeopeTnyeckn nwbas urpa MoxeT 6biTb AoBeAeHa A0 TAKOrO YpPOBHSA -
TakoBa wuaess nokomHoro [xoHa ¢oH HenmaHa. OaHako, KakK TOJIbKO
Kakasa-nnbo murpa AencTBMTENbHO A0BOAMTCS A0 NMOAOOBHOro ypoBHS, OHa
CTQHOBUTCA  COBEpPLUEHHO  HeuHTepecHOW wn  6onee He  MOXeT
paccMaTpuBaTbCS AaXe KaK pa3B/ieyeHue.

Takoe Bce3HalwlLllee CyLwecTBo, Kak bor, Hawo 6bl, YTO WaxMaTbl U LWaLLKK
ABNATCA NpuMepaMnm WUrp B YKasaHHOM (OH HelMMaHOM CMbICie, HO
yenoBek WX MOJIHOW TeopuW elle He co3jasn, M Mo3TOMY OHM BCe elle
npeacTaBnaoT cobolt BAOXHOBEHHblE COCTA3aHUS B CUNE WHTYUUUU U
n3obpetatenbHoct. OAHAKO 3TU Urpbl HE BCerga BeAyTCca B Ayxe Teopuu
¢doH HenmaHa. A OHa cBOAMTCA K TOMY, 4TO, urpas, Mbl Aenaem
Haunyywmm w3 BO3MOXHbIX XOA4OB B MNpPeAnosiOXXEeHUN, 4YTO MPOTUBHUK
caenaeT Hauyudlwuin U3 BO3MOXHbIX XOA40B B NPearnofioXXeHUn, YTO Mbl, B
CBOIO o4epenb, caenaeM Hauayylwmnim U3 BO3MOXHbIX X040B, U T. 4., A0 Tex
nop, noka OAWMH W3 WUIPOKOB HEe BbIMFPAET WAW Urpa He 3aKOH4YUTCSH
nosTopeHneM xoaosB. B camom pgene, cnocobHOCTb BeCcTM wurpy B Ayxe
cTpaterun ¢oH HenMaHa oO3Ha4yaeT, NO CyLlecTBy, OBflaAeHMe MOSHOMU
TEopuen Urpbl, a 3TO HU3BOAUT €e A0 YPOBHSA TPMBUANBLHOIO 3aHATUS.
Mpobnema o06yyeHUss, B 4YACTHOCTM B €€ MNPUIOXKEHUN K MallMHaM,
CnocobHbIM 06y4yaTbCs MrpaM, MOXET MOoKa3aTbCA HECKONbKO Aanekon oT
penurnn. Tem He MeHee, CyllecTByeT Teonoruyeckas rnpobnema, K KOTopom
BblLLEeNnpuBeAEeHHbIE pacCyXXAeHUs UMeKT OTHOoLWeHmne. DTo npobnema murpbl
mMexay TBOpUOM U ero TBOpeHueM. DTo TeMa KHurnm Noea un "lMoTepsaHHOro
pas".

B oboux aTux coumHeHmax ObsBos Benet urpy ¢ 60rom, npuyem CTaBKOWM
angerca aywa Wosa wnm Boobwe aywu nwgen. Ho, cornacHo

OopTOoAOKCaAJIbHbIM - MyneﬁCKMM n XpUCTMaHCKMM BO33pPEHUSAM, ObsiBon -



oAHO u3 TBOpeHun bBora. Jlioboe aApyroe npeanosioxXeHue npueesno 6bl K
MOpasibHOMY Ayasin3My C MNPUBKYCOM 30poacTpu3Ma WM TOro OTNpbICKa
30poacTpm3Ma N XpUCTUAHCTBA, KOTOPOE Ha3blBAETCA MaHUXENCTBOM.

Ho ecnn [bsBon - ogHo w3 TBOpeHuMW bora, To urpa, cocrasnstowas
cogepxaHue kKHurn Noea n "lMoTepsHHOro pasa", npeacrasnser cobon urpy
mexay borom u ogHMM mn3 ero TBOpeHun. ogobHas wmurpa c nepBoro
B3rngna NpeacraBfiseTcsa 4pe3BblHaMHO HEepaBHOMPaBHbIM COCTA3aHUEM.
Bectn nrpy npotms BCcemoryliero, BcesHatuwero bora - 3aHgatue raynoe, a
Mexay TeM M3BEeCTHO, 4YTO [bABON - TOHKWI MacTep KoO3Hewn. Jlioboe
BOCCTaHMe aHresioB obpeyeHO Ha nopaxeHue. YTobbl AoKas3aTb 3TO, HeET
HyXabl B MgaTexe CaTtaHbl, u3obpaxeHHoM B "MaHdpeae". [da wu
BcemorywecTso, KOTOpoe ANs CBOEero caMoyTBepXaeHusi medeT C Hebec
MOJIHUM, BOBCe He Bcemorywecrtso, a nuvwWwb o4vyeHb 6onbwas cuna, u
BOCCTaHME aHrenoB Morso 6bl 3aKOHYUTLCS BOCxOxaeHuem CaTaHbl Ha
HebeCHbIN TPOH M HUCMPOBEPXXEHNEM U BeYHbIM NpoknsTmem bora.

Taknm obpas3om, ecnm Mbl He 3anyTaemMcs B Aormax Bcemoryuwectsa wu
BcesHaHus, KOHPANKT Mexay borom v [bsaBonoM NpeacTaHeT nepes Hamu
KaK peasibHblh KOHMAUKT, @ bor - Kak He4yTto MeHblee, YyeM abconoTHOe
BcemorywecTtso. bor AencTBUTEeNbHO BOBMeYEeH B KOHMAWMKT CO CBOUM
TBOPEHWEM, MNpUYEM OH Jlerko MoXeT npourpaTtb. W, oaHako, 3TO ero
TBOpEeHMe Co34aHO MM Mo ero cobCTBeHHOM BONEe u, NO-BUAMMOMY,
npuobpeno BCHO CBOK CNOCOBHOCTL AencTBusa OT camoro bora. Moxer nu
Bor BeCcT cepbe3Hyl Urpy co CBOMM COBCTBEHHbIM TBOpeHMEM? MoXeT nu
nobon TBOpeu, AaXe OrpaHW4YeHHblIM B CBOUX BO3MOXHOCTSIX, BeCTU
Cepbe3Hyl Urpy co CBOMM COHBCTBEHHbBIM TBOPEHMNEM?

N306peTaTtenb, KOHCTPYUPYS MallMHbI, C KOTOPbIMWU OH MOXET BECTU Urpy,
npuceounn cebe B onpeaeneHHbIX npegenax GyHKUMn TBOpuUa, KakoBa 6bl
HM 6blna npuvpoaa Co34aBaeMbiX WM  UIFPOBbIX YCTPOWCTB. IDTO B
0CO6EeHHOCTM BepHO B OTHOWEHMWM WrparwWux asBTOMaTOB, KOTOpble
obyuyatoTca Ha cBoeM onbiTe. Kak $ yXe ynoMWMHanN, Takue MallWHbI
cywecTBYHOT. Kak Xe OHM pYyHKUMOHMPYIOT? Kakoro oHn 4ocTuram ycnexa?
Oka3sblBaeTcsl, 4YTO WX AOENCTBMA B 3HAUMTENbHO 60ONblen CTeneHu
HanoOMWHatT MaHepy 06blyHOro NUrpoka, yem cTpaTteruio,
COOTBETCTBYIOLWYIO Teopun poH HenmaHa. Ha kaxaon ctagmu mrpbl Bblbop

oyepeaHoro xoaa noAYMHEH YCTAHOBJ/IEHHbIM nMpaBuilaM, a W3 pdaa



BO3MOXHbIX O4yepefHbIX X0A0B A0/KeH 6biTb BblbpaH OAWH - COrAAacHO
HEKOTOPOMY HOPMATMBHOMY KPUTEPUIO XOPOLUEN Urpbl.

OnbIT Urpbl, HAKOMJIEHHbIA YeNoBEKOM, NpeacTasBisieT HaM pa3HoobpasHble
cnocobbl Bblbopa Takoro kputepus. B waxmatax (Mam wawkax) o6bl4HO
HEeBbIrOAHO TepATb cBOU duUrypbl (LWaWKM) 1, HAaNpPoOTUB, 06bl4HO BbIFOAHO
6bpatb durypol (Wawkn) npoTMBHUKA. WrpoK, KOTOPbIN COXpaHsieT
NOABUXXHOCTb CBOMX uryp, n npaso Bbibopa XO4OB M B TO Xe BpeMs
nepxut nog 6oem 6onbLIOE YNCNO MOMen Ha Aocke, 06bIYHO UrpaeT nyywe
CBOEro NpoOTUBHWKA, HE NMPUAAIOLLEr0 3HAYEHNS STUM d/IEMEHTaM Urpbl.
DTN KPUTEPUM XOPOLLEN UMPbl COXPAHSOT CBOK CUY HA NPOTSXEHUN BCEWN
napTum, HO eCTb U ApYyrve KpUTepun, KOTOpble OTHOCATCSA K OTAE/bHbIM ee
cTaamsaMm. B sHAwnNwune, Kkorga Ha AOCKe ocTaeTcs Mano ¢uryp, cbnmxerHme
C NPOTUBHUKOM U B3ATUE ero duryp Bce bonee 3aTpyaHsaeTcs. B aebiotHomn
CTaann urpbl - U 3To 6onee BaxHbI haKTOp B WAxXMaTax, YeM B LIALLKAX, -
durypbl pacctaBrieHbl TaK, YTO OHWU NMLWEHbI CBOEW MNOSIHOW NOABMXHOCTU U
cunbl. BcneactBue 3atoro Tpebyercs passutue Guryp, nossonstollee
pacwmpuTb UX None AencTBusi, HeobxoamMmoe Kak Ans HanageHus, Tak u
Ansa 3awuTtbl. Janee, B waxmatax, ¢ ux 6onbwmnM pasHoobpasmeM duryp
MO CPaBHEHMIO C LWAWKAMW, €CTb MHOXEeCTBO crneuunanbHblX KpuTepues
XOpOLUEeN Urpbl, BAXXHOCTb KOTOPbIX AOKAa3aHa MHOMOBEKOBbLIM OMbITOM.
CoyeTas Takue kputepun (aganmtmBHO wnu 6onee CnoXxHbIM cnocobom),
MOXHO AN18 OLEHKW o4yepegHOro Xxoda WrpoBoro asToMaTa MoJsyuuTb
HEKOTOPbIA 4YMUCIOBOM rMokasaTenb 3MPEeKTUBHOCTU. IDTO MOXET ObITb
cAenaHo A0 WM3BECTHOW CTeneHu Mpou3BOJSIbHO. Torga MaluHa, CpaBHMB
Mexay cobor nokasatenu 3PpHEeKTUBHOCTM BO3MOXHbIX Oo4YepeaHbIX X040B,
BblbepeT xo4, COOTBETCTBYOWMN HanbonblleMy rnokasaTento. OTO0 OAUH U3
MeToAOB aBTOMaTu3aumu Bblbopa oyepeaHOro xoaa.

Takaa aBToMatusaumsa Bbibopa ovepenHOro xona B H60AbWINHCTBE Cly4daes
He ob6s3aTtenbHO obecneymBaeT onTUManbHbIN BbIGOP, HO BCE Xe 3TO
KakKon-To BbI6Op, M Ha ero OCHOBE MallMHa MOXEeT NpoAo/XaTb urpy. Ans
OLUEHKM Takoro criocoba MexaHm3sauumum urpbl creayeTt OTPeLwnTbCs OT BCeX
npeacTaBNeHUN O MexaHu3npyemoMm obbekTe, UCMOSIb3YEMOM B U3BECTHbIX
HaM TeXHUYEeCKUX YCTpoMcTBax, unm oT duamndeckoro obpasa uenoseka,
CoOTBeTCTBYKOWEro o06bl4HOMY WUrpoky. K cyacTblo, BbINOAHUTbL 3TO

HETPYAHO, TaK KakK MMEHHO 3TO U A€NaloT WaxXMaTuUCTbl, Urpatowne aApyr C



APYyrom no nepernucke.

Mpn urpe no nepenucke napTHepbl NOCbIIAKT CBOM XOAbl APYr APYry Mo
noyte, TaK 4YTO EAMHCTBEHHOM CBSA3bKD MeXAy WrpoKaMm CIyXWUT
MUCbMEHHbIN AOKYMeHT. [Jaxke npu TakoM cnocobe urpbl ONbITHbIA UIPOK
BCKOpe BblpabaTbiBaeT onpeaeneHHble npeacTaBNeHns o INYHOCTU CBOEro
NPOTMBHWKA, BepHee, O ero waxMaTHOW MHAMBMAYasnbHOCTU. OH y3HaeT,
TOPOM/IMB WM OCTOPOXEH €ero rMpoOTUBHWUK, JEerko M ero npoBecTH,
npoHuuaTeneH M OH U cnocobeH Nn yCcBOUTb TPIOKM CBOEro MpPOTUBHUKA
MM MoXeT 6blTb CHOBa M CHOBaA "MoMMaH" Mpu MOMOLUM TOM Xe CcaMou
3/1IeMeHTapHon cTpaTternn. Bce 3TO y3HaeTcs, 9 MOBTOPS, HE U3 KAaKOMW-
nmbo gononHUTeNnbHOWM MHpOpMaLNM, a B Xo4e CaMOW urpobl.

C oTOoM TOYKM 3peHnsa Nwbon Urpok - byab TO 4YesioBEeK WM MaluHa, -
MoJSIb3YKLWMNCA NPOCTbIM HABOPOM KaudeCTBEHHbIX MPU3HAKOB, M36paHHbIX
pa3 u HaBcerga, co3paeT BheyatneHue  "XeCcTKon"  waxmaTHOM
nHanmeBmayanobHocTu. Ecnnm BaM yaanocb HaWTu y Takoro urpoka cnaboe
MecCTo, TO Bbl Hawnu 3To cnaboe mecto Hascerga. Ecnu Bbl paspaboTtanu
NPOTMB Hero cTpaTernto, oHa Bcerga okaxetcs 3ddekTmBHON. [Ang
BbISIBIEHNUSA €r0 TeXHWKM AO0CTAaTOYHO CbirpaTtb C HMM O4YeHb Hebonbloe
KONMYeCTBO NapTui.

Bce 3TO OTHOCUTCA K MeXaHW4YeCKOMY MUrpoKy, KOTOpbIM He obydyaeTcs B
xoae wurpbl. OAHaKO HWYTO He MewaeT eMy HayuuTbca urpatb 6onee
pasyMHo. C 3ToM uUenbi OH AO/DKEeH COXpaHATb B CBOEM NaMATU 3anucu
NpowsblX Wrp. 3aTeM B KOHLUE KaXAOW Wrpbl WK KaXAOW Cepunm urp
onpefeneHHoro Tuna ero MexaHu3M [OJ/DKeH nepecTpamBaTbCA  Ha
COBEpLEHHO MHOW o0bpa3 AenCTBUN.

Mpu dopMmpoBaHuM nokasatens 3PpdHeKTUBHOCTM [OUEeHOYHOW PyHKUMN] B
Hero BBOASATCA HEKOTOpble KOHCTaHTbl, KOTOpble MOXHO BblbupaTtb
pa3nnyHbiM  obpa3oM. Tak, HanpuMep, COOTHOLIEHME  KOHCTaHT,
COOTBETCTBYKOLWMX OTHOCUTENbHON cune ¢uryp, uxX MNOABMXHOCTU U
3KBMBANEHTHOMY 4MUCNy, MOXeET cocTaBnatb 10:3:2 BMecTto 9:4:4. HoBbIN
cnocob npuMeHeHUst peryimpyeMom MawuHbl  COCTOUT B U3Y4YEeHUMU
npoBeAeHHbIX wUrp, C TeM 4Tobbl, YyuyuTbiBas WX UCX0A4, HAUTK
COOTBETCTBYHOLWMNE UM nokaszatenm  3hdPeKTUBHOCTH [oueHOoYHble
dyHKUMU], oTpaxatowme AUHAMUKY STUX UTp.

TakuM o06pa3oM, oueHOYHass QYHKUMS MoABEpPraeTcss HenpepbiBHOM



rnepeoueHke, npu KoTopon 6onee BbICOKOE 3HAYeHMe 3TON YHKUUK
npucBamBaeTca MNO3UUMAM, XapaKTEpPHbIM AN BbIMFPAHHbIX NApTUNA, WU
MeHbllee 3HayeHue - No3uuMsiM, CBOMUCTBEHHbIM 60nbluer 4acTblo
npourpaHHbiM naptmsaM. Wrpa A[o/mkKHa npoAaonXkaTbCA yXe C  HOBbIM
3Ha4YeHNneM OUeHO4YHOM @YyHKUMKW, KoTopas MoxeT ObiTb onpeaeneHa
pasnnyHbIMKM crocobamm, OTNMYalWMMUCS NNWb B AeTansax. B pesynbTtaTte
3TOro MrpoBor asTomaT byaeT HenpepbiBHO Npeobpa3oBbiBaTbCA B HEKYHO
OT/IMYHYKD OT WUCXOAHOM MAWMHY B COOTBETCTBMM C  WUCTOpPUEN
pa3BepTbiBatoLWenca urpbl. B 3ToM cnydae, Kak Ana MaluHbl, TakK U ANnsa ee
NPOTMBHWKA - 4enoBeka 6yayT MMeTb 3HadeHue MX npowsible OnbIT U
ycnex.

Mpn wnrpe Cc TakoW MaWMHOM, KOTOpas 4YacCTb CBOEN UIFPOBOW
WHAMBUAYANbHOCTM MepeHuMaeT OT CBOEro MNpoTMBHMKA, 3Ta MWrpoBas
WHAMBUAYANbHOCTb He ocTaeTtcs abcCcontTHO HeusMeHHOW. [MpOTUBHUK
MOXeT BApPYyr O6HapyXuTb, 4TO CTpaTterum, KOTOpble B MPOLUIOM
NPUBOANAN K yCnexy, OKa3blBalOTCA HEeCOCTOosTeSIbHbIMW. MallMHa MOXeT
BblpabaTbiBaTb, TakKnM 06pa3oM, cBOeobpasHyo 6€CXUTPOCTHYHO XUTPOCTb.
MOXHO CKasaTb, 4YTO BeCb 3TOT HEOXMAAHHO BO3HMKLUMA MaALUMHHbIN
WHTeNnnekT 6bin coobuweH MalWwmHe ee KOHCTPYKTOPOM M NporpaMMmncToM. B
HEKOTOPOM CMbIC/le 3TO BEPHO, HO He BcCeraa CrnpaBeasiMBo yTBEPXAEHMUE,
4YTO BCE HOBblE NPMEMbI MalIMHbI €e KOHCTPYKTOp nNpeasmaen A0 Manenwmnx
aetanen. Ecnn 6bl 310 6bIN10 Tak, TO eMy 6bl10 6bl HE TPYAHO HaHeCTw
nopaxeHme cobCcTBEeHHOMY TBOpeHuto. OAHaKo 3TO He COOTBETCTBYET
OENCTBUTENbHOM NCTOPUM MaWKHbl A-pa CaMi0ans.

B camoM pene, B TeyeHue 3HAUUTE/IbHOrO Nepuoja BpeMeHM MalluHa
Comioana 6bi1a B COCTOSSHMM  AOBOSIbHO  perynsipHO  HaHOCUTb  eMy
nopa)eHuns nocne nNnpMMepHoO O4HOAHEBHOW TpeHnpoBku. CneayeT ckasaTb,
yto C3MI031b, NO ero COB6CTBEHHbLIM YTBEPXAEHUAM, He O6bl1 ONbITHLIM
WALMCTOM N YTO nocsie HebOoNbLWON NPAaKTUKU U TPEHUPOBKU OH YXe CMOr
obbirpbiBaTh CBOE TBOpeHne. O4HAKO He HaAo M NpeyMeHbluaTb 3HaYeHue
Toro dakrta, 4yto O6bIN nepuoa, Korga MawMHA [AOBOJbHO peryaspHo
BbIXOAMNa U3 cocTtasaHus nobeantenbHuuen. OHa BbiUrpbiBana He cpasy,
OHa Hayuywnacb  BblMrpbiBaTb, nNpuyeM  MeToabl ee  obydyeHus
NPUHUMAMANBHO OT/IMYanMCb OT MeToaoB 06yyeHus denoBeka wurpe B

LalKn.



Bolbop cTpaTtermu, AOCTYNHOW MallMHe, Wrpatowen B LWaLKW, NoYTH
HaBepHsika 6onee orpaHu4yeH, 4yem BblbOp CTpaTermu, AOCTYMHOM
yenoBeKy, HO BEpHO TaKXe M TO, 4YTO Bblbop 3deKTUBHOM cTpaTeruu,
OOCTYNMHON 4enoBeKy-wawuncTy, ToxXe He 6e3rpaHuyeH. [lnana3oH ero
BblbOopa onpegensieTcs  TONbKO  BO3MOXHOCTSMM  ero pasyMa MU
BoOb6paxeHnsi, HO OHU, eCTeCTBEHHO, BeCbMa OrpaHM4YeHHbl, N NMPUTOM B
Takol Mepe, KOTopass He C/AUWKOM OTAn4YaeTcs OT npeaesnbHbIX
BO3MO>HOCTEN MALUMHBbI.

TakuMm ob6pas3oM, MaluHa, urpawwas B LWaALKK, YXe cendyac [O0BOSbHO
XOpOLLO oBflagena 3ToM UrpoKn, ecsin Xe OHa "M3yumnT" HeCcKosbKo raybxe
CTaguio aHAWNuNS n npunobpertetr HaBblKk B NpuMeHeHUU coup de grace *,
TO OHa Ha4yHeT npumbnmxaTbCs K YpPOBHKO Mactepa. Eciam 6bl MHTepec K
WaleYyHbIM TypHUpaM yxe He 6bla1 6bl 3HaUMTEeNbHO ocnabneH "HuyenHon"

AL

npupoaomn" obbIYHOM YenoBEeYEeCKOM Urpbl, TO MOXHO 6bif10 6bl YyTBEpXAaTb,
YTO MallMHA, UrparoLLlas B LWALIKKW, NOJTHOCTbIO YHUUYTOXUAA 6bl MHTEpeC K
3TON wurpe. HeyaAuBUTENbHO MO3TOMY, UTO YyXe Tenepb AW HaunHaT
cnpawmnBaTb, @ He CAy4yuTCs JIM TO Xe camoe C waxMmatamu? U korga
cnepyeT oXuaaTb 3TOW KaTacTtpodbl?

* Coup de grace (¢paHu.) - 3aBepLiarownn yaap.

MawwuHbl, urpawwme B LWaxMaTbl WAW, NO KpalHen Mepe, CrnocobHble
NPOBECTU 3HAUUTESNIbHYK YacTb LIAXMaTHOM NapTUKU, YXe CYLLeCTBYIT, HO
OHW UrparT CpaBHUTENbHO cnabo. B nyyweMm cnyyae wux wurpa He
NPeBOCXOAUT YPOBHS KBanudUUMPOBaHHbIX WUIPOKOB, He MpeTeHAYHLWNX
Ha 3BaHWe MacTepa; TakKuMe WrpoBble aBTOMaTbl AEWUCTBUTENIbHO OYEeHb
peAKo MpeBOCXOAAT 3TOT YPOBEHb. IDTO B 3HAYUTENILHOW CTENEHMU
0b6bscHaeTCa ropa3go 60/blIEN CNOXHOCTBIO LWAXMAT B CpaBHEHUU C
WawKaMM Kak B OTHOWEHWUW pa3Hoobpasusa duryp M xodoB, Tak U B
OTHOWeEHUM 6onbliero pasnuMuusa B CTpaTernu, NpuUMEHseMon Ha
pa3fnyHbIX 3Tanax urpbl. OTHOCUTENLHO HEHOsbLIOE YMCNIO NapaMeTpos,
HeobXxoaMMbIX ANs aBTOMaTusauuMu Urpbl B Wawku, U Hebonblwas cTeneHb
pasnnuma Mexay pasHbiIMW CTagusiMU 3TOW Urpbl pe3KOo OT/INYaKT ee oT
Lwaxmar.

TeM He MeHee, Mo 06LWEMY MHEHWIO, MOWX ApPY3€eW, AOBOJSIbBHO OMbITHbLIX
LWAXMATUCTOB, AHU LWWaxMaT KaK MHTEPECHOW YesiloBEYECKON Urpbl COYTEHDI.

OHu CYUTAIOT, YTO 3a nNepumoa oT AECATU A0 ABaAUATU NATU NET KnacCC Urpbl



lWaxMaTHbIX aBTOMaTOB [AOCTUIMHET YpPOBHSA MacTepoB, a Torga - ecnu
TONbKO 3(PHEKTUBHbIE, HO HECKOJIbKO MalMHOMOA06HbIE MeToAbl PYCCKOWM
WKOMblI MO3BOAAT LWAxMaTaM MpocywecTBoBaTb CTO/b AOJAM0 - OHU
nepecrtaHyT BoobLie MHTepecoBaTb Il0AEN KaK urpa.

MycTb Tak, HO elle OCTAHEeTCHs MHOro Apyrux wurp, KoTopble npuBieKatoT
BHUMaHME WHXEHEPOB, 3aHATbIX KOHCTPYMPOBAHMEM WUIPOBbIX aBTOMATOB.
K aTuM mnrpam oTHocutcsa urpa "ro", nonynspHas Ha JanbHeM BocToke, B
KOTOPOM pasninyatoT ceMb unn 6onee pasnnyHbIX YPOBHEN MacTepcTBa.
PasBuBas 3T naenm, MOXHO CKasaTb, YTO BOMHa u H6M3HeC npeacTaBnsoT
cob60M KOHMNUKTbI, HANOMUHAKLWME Urpbl, U BCNeACTBUE 3TOM0 OHWU MOTyT
6bITb (popManbHO cBeAeHbl K cBoeobpas3HbIM urpam C onpeaeneHHbIMU
npasunamm. U B camMoM pJene, y MeHS HET OCHOBaHWM OTBepraTtb
npeanoxeHune, 4to opMann3oBaHHble BapMaHTbl Taknx "nrp" cosgaroTcs B
KayecTtBe Mogenen. Mmewwmx uUenbko onpeaennTb CTpaTermi Haxatus
Bonbwon KHoOMKKW, cTpaTernto, KoOTopasi, MO 3aMbiCNy ee co3aaTenen,
AO/HKHA COXKeyb Hawy 3eMi A0TNa paju HOBOro nopsiika Bewen, MeHee
3aBMCMMOI0 OT HEHAAEXHOCTUN Yesl0BEYECKOro noBeaeHus.

B obwem cnyyae wurpoBon aBToMaT MoXeT OblTb WCNOAb30BaH Ans
aBTOMaTU4yeckon peanusaunmm nwbon dyHKUMKM, ecnu 3TOT npouecc
NoAYNHEH YeTKO BblpaXeHHOMY Kputeputo 3ddeKTUBHOCTU. B wawkax u
Wwaxmatax 3TOT KpUTepuin CBOAUTCSA K BbIUIPbIlWy, AOCTUIAEeMOMY COrlacHO
yCTaHOBNEHHbIM rpasuiam. [lpaBuia 3TU, B KOPHE OT/IMYHblE OT HOPM
nobpoxenatenbHOCTM, NpPOCTbl M 6€3)XanoCTHbl. IDTO He Bbl3blBaeT
COMHEHUN faxe y Tex Of4apeHHbIX AeTen, KOTopble CNOCOOHbI YNOBUTbL AyX
3TUX MpaBu/l, MUMONIETHO MNpocnexunsasa cobbiTus, pa3BepTbiBalOLLMECS HA
lWwaxMaTHOM Aocke. Urpok MOXeT MOpoK MUCNbITbIBATb CU/IbHblE COMHEHUS
OTHOCUTEeNbHO Bbi6Opa nydwero nNyTm K nobege, HO y HEro HeT HMU
Manenwmnx COMHEHNI B TOM, HYXXHO JIN BbIMIPbIBaTb UIN MPOUTrpbIBaTb.
OCHOBHOW KpuUTepui, NO3BONIAKOWMIN Bblpa3nuTb MoBeAEHME 4YenoBeKa B
TEPMUHAX WrpPbl, 3aBUCUT OT TOro, cyuwecrtsyeT /M 06bEKTUBHO
pasfIMuNMbIA  KPUTEPUMN 3TOro noBeaeHusd. B npoTMBHOM cnyyae wurpa
CTAaHOBUTbLCA CTO/b XXe HeonpeaeneHHOW, Kak urpa B KpokeT u3 "Anucol B
CTpaHe u4ygec", rae wapamu 6biM exXxun, KOTOpble He MOI/IN KaTuUTbCH,
MONIOTKaMu CNy>Xunu ¢GAamMuHro, AyXKaMu - WUrpyleyHble conaaTukm,

MapLlUMpoBaBLUME NO MO, a CyAbel B urpe 6bina Koponesa Yepsei, Bce



BpeMs MeHsiBlas npasuna urpbl M OTCblNaBwass MUrpokos K [lanauy,
KoTopbIn pybun nm ronosbl. B aTnx ob6cToATENBCTBAX MOHSATME BbIUIPbILA
TepseT BCSAKMW CMbIC/, @ YCNEWHON TaKTMKe Henb3st 06yunTbCs, Tak Kak
KpuUTepus ycnexa He CyllecTByeT.

OnHako ecnn O6BLEKTUBHbLIM KpUTEpUI ycnexa 3afaH, MOXHO MOCTPOUTb
WUrpy C UCnosb3oBaHmMeM camoobyyeHuns, npuyem ee metoabl 6yayT ropasno
6anxe K TeM npuemam, KOTopble Mbl MPUMEHsieM, KOrga y4mMmcs urpaTthb,
HeXenn K urpe B ayxe Teopun ¢poH HenmaHa. besycnoBHoO, MeToaAnKa urp c
npUMeHeHneM camMooby4yeHunss [oKHa ObiTb WCNOAb30BaHa B CaMbIX
pasnnyHbIX chepax vYesioBe4yeCKOn AeAaTeNbHOCTU. TeM He MeHee, KaK Mbl
BUAWM HUXeE, YCTAHOBJSIEHNE TOYHbIX KpuTepmneB 3DPEKTUBHOCTM TOFO MUAN
WHOrO AEenCTBUS NOAHMMaeT MHOro npobnem, CBSA3aHHbLIX C Wrpamu, B
KOTOpbIX NpMMeHsieTca camoobyueHue.

III

ObyuyeHue, Ha KOTOpOe Mbl CCbllannUCb A0 CUX NOp, - 3TO 0by4yeHue
nHaMBMAA, npoucxoasiuiee B npegenax ero MHAMBUAYANbHOW JINYHOM
Xun3HU. CyLlLecTBYeT elle ApYron, He MeHee BaXXHbl acnekT oby4yeHus -
3TO obyyeHne B paMkax dwuioreHesa, TO €CTb B paMKax WUCTOpuuU
CywecTBOBaHMA Buga. DTO TOT TUN 0by4yeHusi, KOTOpbIA NOAy4Ymnn OAHO U3
dyHOaMeHTanbHbIX 060CHOBaHWM B Teopuun ecTecTBeHHoro otbopa
JapBuHa.

Tpwu pakTopa nexaT B OCHOBE eCTeCTBEHHOro oTbopa.

Bo-nepBbiX, 3TO Takoe ABAeHWe, KaK HacneACTBEHHOCTb, KOTOpPOe HaxoauT
CBO€ BblpaXXeHMe B TOM, 4YTO OTAeSIbHOe pacTeHWe WU XUBOTHOE JaeT
NOTOMCTBO No obpasy csoemy n nogobuto.

Bo-BTOpbIX, HEMNONHOe cooTBeTCTBME o06pa3y u nogobuto poauTtens;
NOTOMCTBO MOXeT OT/M4aTbCAa OT CBOEro poautenss no Kakum-nmbo
npusHakaM, TaKXe nepefarwmnMca MexaHM3MOM HacneacTBEeHHOCTU. B
3TOM CYyTb U3MEHYMBOCTM, HUKOUM 0bpa3oM He npegnonarawlwen, ogHako,
BeCbMa COMHWTENbHOM nMepejavynm MO  HacneacTsy npuobpeTeHHOoro
npusHaka.

TpeTbs COCTaBHas 4acTb 3BOKOLMOHHON Teopuu [apBUHA 3MXKAETCS Ha
TOM, 4YTO CaMOMpPOM3BOJIbHAA W3MEHYMBOCTb OrpaHMYMBaAETCA  BO
BCEBO3MOXHbIX HanpaBfeHUSX pas/iMynmeM >XWU3HeCnoCobHOCTU pa3HbIX

MyTaumn. Ona 6onblien 4acTu 3TUX MyTauui XapaKTepHO YMeHblueHue



BEPOSATHOCTU ANUTENbHOIO CyWeCTBOBAHUA BMAA, XOTH ANs HEeKOTOPbIX
BapuaHTOB (BO3MOXHO, BECbMa HEMHOIMMX) CBOMCTBEHHO MOBbILIEHNE 3TOM
BEPOSATHOCTMU.

OcHoBa BbIKMBAHUS W MU3MEHEHWs BuAa - OCHOBA 3BOJIOLUMM - MOXET
0Ka3aTbCsl 3HAYUTENbHO C/0XKHEE M3J/I0XKEHHOro, 1, N0 BCEN BEPOSATHOCTH,
3TO TakK M ecTb. Hanpumep, OAWH OYEeHb BaXXHbIA TUMN U3MEHYMBOCTM - ITO
N3MEHYMBOCTb BbICLUEro nopsiaka, TO €CTb M3MEHUYMBOCTb M3MEHYMBOCTMU.
30eCb CHOBA B MexaHM3M HacneACTBEHHOCTM UM M3MEHYMBOCTU 06bIYHO
BXOASAT nMpoueccbl, KoTopble B (MYHKUMOHASIbHOM OTHOLWIEHWUM Onucan
MeHgenb; B CTPYKTYPHOM OTHOLLUEHMW OHU CBOASTCS K SIBIEHMIO MUTO3a, TO
eCTb npouecca YABOEHUS TeHOB M UX pasfesieHus, WX CKOMNEHUS B
XPOMOCOMax, UX CBSA3N U T. 4.

TeMm He MeHee, B OCHOBE BCel 3TON aHTACTUYECKM CAOXKHOM uenu
NpoLeccoB NeXWT BecbMa NpocTon ¢akT. [pyM Hanuuuum noaxoasiwen
nuTaTenbHOW cpeabl, 06pa30BaHHOMW W3 HYKEMHOBbLIX W AMUHOKMUCIIOT,
MOJIeKyfia reHa, cocrosiwas cama u3s ocobo cneundmnyHonm KoMbUHaUNM Tex
Xe ABYX BWAOB KWUC/OT, MOXET 3acTaBUTb Cpeay neperpynnmpoBaTbCs B
Apyrve Monekynbl. DTWU MOJieKysibl B CBOKO ouyepeib OKasbiBatoTcs nmbo
MONeKynaMm TOro Xe reHa, nmMbo ApyrMx TreHoB, OTAMYAOWMXCH
CPaBHUTE/IbHO HEMHOTUM.,

[lenctBuTenbHO, paHee nonaranu, 4Tto 3TOT Npouecc CTPOro aHasornyeH
npoueccy, npuM NOMOLWM KOTOPOro Mosnekysna supyca (BUA MONEKYISAPHOro
napasuta) MoxeT o06pa3oBaTb M3 TKaHEW XO035iMHA, WrparoWuX posb
nuTaTesibHOW cpeabl, Apyrve MOneKynbl BuMpyca TOro xe Tuna. MIMeHHOo
3TOT aKT MOJIeKYNIIPHOro pa3MHOXeHus, byab TO C reHamm wamn cC
BMpYyCaMun, Kak 6yaTo npeacraBnsieT O4HY U3 AOCTUMHYTbIX HaMW CTyneHen
aHanunsa o6LWMPHOro 1 C/I0XKHOro npouecca BOCNPOU3BeAeHMUS.

Yenosek co3gaeT yenoseka no ceoemy obpasy v nogobuto. OTo NOXOXe Ha
3X0 WAM Ha NOBTOPEHMe aKTa TBOpPEeHUs, KOTopbiM bor skobbl co3pan
yenoseka no obpasy m nogobuto csoemy. MoxeT nu yto-nmbo nogobHoe
NnPONCXoanTb B MeHee CNOXHOM (M, BO3MOXHO, 6osiee NOHATHOM) ciydae
HEXWBOW CUCTEMbI, KOTOPYIO Mbl Ha3blBaeM MalLUNHON?

Yto Takoe "o6bpasz" MawwuHbl? BO3MOXHO 51K, 4YTOObl HanMume 3TOro
"obpasza", BOMIOWEHHOro B OAHOM MalwWHe, no3BoAuno 6bl nobon

MawuHe, He obnagawwen KaknMm-nnbo cneundurnyeckuMn QyHKUUAMU,



BOCMPOM3BECTM TaKyl Xe MalunHy, KoTopas 6bina 6bl nmMb6o abcontoTHO
NOXOXen Ha UCXOAHYI, NMbOo cnerka oTnmM4yanacb OT Hee, NpuU4YeM TakK, 4YTo
3TO OT/IMYME MOXHO 6b1S10 6bl UCTONIKOBATb Kak pe3ynbTaT M3MEeHYNBOCTN?
MoxeT /M  HOBas WM  HECKONbKO  W3MEeHeHHas  MalumHa cama
(YHKUMOHMPOBATb B KayecTBe MNpOTOTMMNA Aa)e B TOM C/llyvyae, Korga oHa
cama OT/NiM4yaeTcs OT CBOero cCo6CTBEHHOro MalWHHOro rnpoobpasa?

B paHHOM pasgene aBToOp MNOCTaBM CBOEM LeNbl AaTb OTBET Ha 3TU
BOMPOCHI, U OTBET NOJSIOXKUTENbHbIN. 3Ha4YeHne TOro, YTo 9 34eCb BbICKaxy,
WIn, BepHee, TOro, YTO yXe BbiCKa3biBaa B 60nee cneumasnbHOM acnekTe B
KHure "KnbepHeTunka", cBA3aHO C TeM, YTO MaTeMaTUKM O6bIYHO Ha3biBaAKOT
[0Ka3aTeNbCTBOM CYLLECTBOBAHMS.

34ecb 9 HaMepeH aaTb HabpoCcok 3TUX naen. S npueeay Nulb OAUH METOA,
KOTOpbI MO3BOASET MallMHaM BOCMPOM3BOAUTbL camMux cebsa. S He xouy
3TUM CKa3aTb, YTO 3TO €AUHCTBEHHO BO3MOXHbIA METOA BOCNpOU3BEeAeHUs,
TaK KaK 3TO He TakK; S He X04y TaKXe CKasaTb, YTO 3TOT MeToA4 MALIMHHOIo
BOCMNpOM3BeAeHns nNpurogeH ans 6monormyeckoro BOoCNpom3BeAeHus, Tak
kKak 2T0, 6e3ycnoBHO, He Tak. OagHako kak 6bl HWM OTAMYaNocb
MexaHu4yeckoe BocnpousBeneHMe OT 6uMonormyeckoro, 3TO MNpPOLECCHI
CXOAHble, 3aBeplialowmecs OAHMMM U TEMU Xe pe3ynbTaTamMu, U BOT
noyeMy aHanu3 OA4HOro npouecca MOXeT NPUBECTU K BbIBOAAM, UMEILWMM
3HauYeHWe AN nccnefoBaHusa Apyroro npouecca *.

* Mopenb BOCNpOU3BEAEHUA FeHa MNpu pacliensieHnn ABOMHOW cnupanu
OHK ong nonHoTbl A0MXKHA CONPOBOXAATbCA ONMMCaHUEM COOTBETCTBYHOLLEN
AVHaMUKKM Xo4a npouecca.

Ona cepbe3HOro paccMoTpeHus npobnembl Co34aHUA OAHOM MaLUMHOW
ApPYyror MalwmnHbl No cBoeMy o6pasy M nNogobuio Mbl AONXKHbI OCTAHOBUTLCS
nogpobHee Ha noHATUM "o06pa3 n nogobue" n yTouyHuTb ero.

CnepyeTr npuv 3TOM MNOMHUTb, 4TO CywecTByoT ob6pasbl M o6pasbl.
NMurmannoH cospan crtatyto Manatem no obpasy n nogobuio ceoero maeana
BO3Nt06/1€HHON, HO, NoCne TOro Kak 60orn BAOXHYMN XU3Hb B €ro craTylo,
OHa cTana obpa3om ero BO3MO6NEHHON B 3HaumMTenbHO 6osiee peanbHOM
cmbicie.  OHa npeBpatunacs 13  3pumoro obpasa B obpas
(PYHKUMOHANBbHbIN.

KonnpoBanbHbI CTAaHOK MOXeT BOCMPOM3BECTM MO MOAENN PYXENHOWN

NNOXKHU 06pa3eu,, KOTOprfllI B CBOKO o4epeOb MOXET O6bITb MCNOb30BaH AN



CO3[aHUSA PYXEUHOM JI0XW, HO 3TO BO3MOXHO TMPOCTO MOTOMY, 4TO
Ha3Ha4YeHMe CaMOWM pYXeMHOM NOXW O4YeHb NpocTtoe. B oTanume oT 3TOrO
2NeKTpuyeckasi CXeMa MOXET BbIMNO/HATb CPaBHUTE/IbHO  C/IOXHYHO
dyHKUMIO, a ee un3o0bpaxeHne, BOCCO3JAHHOE MevyaTHOW MaLIMHOW, Npu
nomMowm  TUNorpadCcKom MeTalsInyeCcKomn Kpacku, MOXeT  caMo
dYHKUMOHMPOBATb B COOTBETCTBMM C OTOOpaxaemom CXeMon. ITu
neyaTtHble CXeMbl Celyac HalM O4YeHb LMPOKOe pacnpocTpaHeHne B
pasnnyHbIX 061acTaxX COBpEMEHHOW PaaM03/1EKTPOHUKN.

TakuMm o6pas3oM, nNoMMMO m3obpaxxeHun, nepefarownx 3puMbin obpa3s
obbekTa, Mbl MOXeM WMeTb W ero @YHKUMOHaNbHbLIM o06pas. 3Tu
dyHKUMOHaNbHble 06pa3sbl - KOMWW, BbINOJHAKOWME QYHKUMN CBOEro
opurnHana, - MoryT uMeTb, @ MOryT U HE UMEeTb 3PUMOro CXOACTBA C HUM.
HesaBucumo ot TOro, 6yayt mnm He 6yayT OHM UMETb 3TO CXOACTBO, OHWU
MOryT 3aMEeHUTb OpUrMHanN B ero AeUCTBUKU, U 3To byaeT ropasgo 6onee
rnybokmm nogobuem. 3aecb Mbl paccMoTpenm BO3MOXHOCTb
BOCMNPOM3BEAEHMS MALINH C TOYKKN 3peHuns nx MyHKUMOHaIbHOro nogobus.
Ho 4yTOo Takoe MawwuHa? C HEKOTOPOM TOYKM 3pPEeHUs MaLMHY MOXHO
paccMaTpuBaTb KaK MepBMYHbIN ABUratenb, TO €eCTb KaK WCTOYHUK
3Heprun. B 3TON KHUre Mbl 6yaemMm ncxoamTb U3 APYron TOUYKK 3peHud. Ons
Hac MawuHa - 3TO YCTPOMCTBO A9 npeobpa3oBaHUs BXOAHbIX COObLLEeHWI
B BbIXOAHbIE.

C 3TOM TO4YKM 3peHns coobuieHne ecTb nocnenoBaTeflbHbIM psag BEIUYNH,
npeacTaBnaoWmMx Cobon COOTBETCTBYHOWME CUrHANbl. Takne BeNNYUHbI
MOryT OblTb M 3/1eKTPUYECKUM TOKOM U HanpsXXeHWeM, HO OHU He
NcYepnbIBalOTCA NMWb 3TUMKU ABYMSA dU3MYECKMMKU BenndmHamm. Kpome
TOro, COCTaBHble curHanbl MoryT 6bITb NMb60 HenpepbiBHbIMU, NMB0
OVNCKpEeTHbIMW. MawmnHa npeobpasyer onpeaeneHHoe Uucio Takux
BXOAHbIX coobueHnin B onpeaeneHHoe YMCNo BbIXOAHbIX coobweHun. Mpu
3TOM Kaxkaoe BbixogHoe coobuweHne B ntobon MOMEHT BPEMEHM 3aBUCUT OT
BXOAHbIX COO6WEHMN, NONYYEHHbLIX A0 3TOro MoOMeHTa. Ha cBoeM
TEXHUYECKOM XaproHe MHXXeHep Bbickaszan 6bl 3Ty MbiCib Tak: "MawuHa -
3T0 npeobpasoBaTesib CO MHOXECTBOM BXOA40B U BbIXOA0B".

Bonblasa yacTb paccMaTpMBaeMbIX 34€Cb BOMPOCOB MO0 HE OYeHb CUITbHO
oTnnyaetcsa, nmbo, HaobopoT, pe3kKo OoTaM4yaeTcs OT BOMPOCOB,

BO3HMKaOWKUX MPU paCCMOTPEHUU npeo6pa3OBaTene|7| c oAHMM BXOAOM WU



OAHWM BbIXO4OM. DTO MOXET HATOIKHYTb MHXEHepa Ha MbIC/b, YTO Aanblue
NOMAET peyb O XOPOLIO eMy M3BECTHOW 3ajaye, TO eCTb O K/aCCUYeCKOM
3apa4ve onpegeneHus uvMmnegaHca WM agMUTAHCA 3/1eKTPUYECKOW uenu
nnn xe 06 onpegeneHnn KoadbduumeHTa TpaHchopmaunm.

OfoHako 3TO He CcOBCeM TOYHO. MMnepaHc, agMUTaHC U KoO3hDUUMEHT
TpaHcdhOopMaUUN - MOHATUS, KOTOpble MOryT 6biTb MCNONb30BaHbI C Ntob6omn
CTeneHb TOYHOCTU NULLb B Cllyvae SIMHENHbIX Lenen, TO eCTb uenen, Ans
KOTOpbIX  CyMMa nocnenoBaTesIbHOCTU BXOAHbIX curHanoB  3a
onpeaeneHHoe BpeMs COOTBETCTBYET CyMMEe COOTBETCTBYHLNX BbIXOAHbIX
CUrHanoB..

OTO yC/oBME BbINOJSIHAETCA B LensxX, COCTaBJIEHHbIX M3 YMUCTO aKTUBHbIX
COMPOTUBNEHUN, €MKOCTEW, 4YUCTO WHAYKTUBHbLIX COMPOTUBNEHUN, U B
Lensax, NoOAYMHAWNMXCA 3aKoHaM Knpxroda n coCToAaWwmMX UCKIUYMUTENIbHO
M3 KOMOMHaAUMM BTUX 31eMeHToB. [Ong 3TuX uenem BXOAHOW CurHan, c
MOMOLLbI KOTOPOro MOXHO MCNbITaTb AAHHYK CXeMy, npeacrtasnsieT cobon
HanpshkeHue, OnucbiBaeMoe TPUrOHOMETPUYECKMM pSAOM; 4acToTy 3TOro
CUrHasa MOXHO WM3MeHATb, a aMrauTyda U dasa ero TOYHO M3BECTHbI.
Torpa BbIXOAHOW CcUrHan 6yaeT npeacrtaBnaTb cobon ceputo KonebaHumn
TOM >Xe 4acToTbl; MpW 3TOM, CpaBHMBAs aMnanTyay u ¢asy BbIXOAHOMO
CUrHana € BXOAHbIM, MOXHO MOJIYYMUTb MOJHYIO XapakKTeEPUCTUKY Lenu uam
npeobpasoBartens.

Ecnn uenb HennHeMHa W COAEPXWUT, HaNpuMep, BbINPAMUTENN WK
orpaHuunTenn  HanpsikeHmsa W agpyrme noaobHble  npubopbl, TO
TPUrOHOMETPUYECKMA  BXOAHOW CUrHan yxe He 6yaer Haumbonee
noaxoaawmm NCrnblTaTeNbHbIM CUrHaNOM. B 3TOM cnydae
TPUrOHOMETPMYECKUN CUrHaN Ha Bxoae, Boobue rosops, He 6yaeT aasaTtb
TPUrOHOMETPUYECKOro CuUrHana Ha Bbixoae. bonee Toro, CTporo roesops,
NVHENHbIX Lenen He CylecTBYeT, a CYLWeCTBYIT TO/IbKO LEnn C Ay4ylinMm
UAn XyAwum NnpnbnmxeHneM K TIMHENHOCTMN.

NcnbiTaTenbHbI BXOAHOW CUIHAN, KOTOPbIA Mbl Bbibpanu ans HeNMHENHbIX
uenen (KCTaTv, UM MOXHO MNOSb30BATbCA U ANS JIMHEWHbIX Lenewn), nmeet
CTAaTUCTUYECKNI XapakTep. TeopeTnyecku, B oT/n4yune oT
TPUrOHOMETPUYECKOro BXOAHOM0 CUrHana, 4acToTy KOTOPOro HYXHO
M3MEHATb BO BCEM JAuanasoHe 4acToT, 3TO eAWHbIM CTaTUCTUYEeCKUi

aHcaMbnb BXOAHbIX CUrHanoB, KOTOpbleE MOTyT OblTb MCNONb30BaHbl AN



BCcex npeobpasoBartenen. TakoM CUrHan W3BECTEeH NO4 Ha3BaHWEM
"apo6oBbi WyM" *. FeHepaToOpbl WyMa - 3TO XOPOLIO U3BECTHble npubopsl,
KOTOpble BbINyCKATCA pAaoM npubopoCcTponTenbHbIX GUpM.

* Paspewmnte MHe O06bSACHUTb 34eCb, 4YTO Takoe "apoboBbin LWyM".
DNEeKTpUYecTBO TeyeT He HernpepbiBHO, @ B BWAE MNOTOKA 3apsXXeHHbIX
yacTuu, Kaxaas U3 KOTOpbIX UMeeT OAHOMMEHHbIN 3apad. O6blYHO MOTOK
3TUX 4YacTul, NpoTekaeT BO BpPeEMEHW He paBHOMEPHO, a pacnpenensercs
XaoTuyecku. ITO pacnpepeneHne noToka 4acTuy HaknaablBaeTcs Ha
CcTaumoHapHble KonebaHus 3/eKTPUYECKOro TOKa, KOTopble SBASTCH
HEe3aBUCUMbIMM AN HEe MepeKpbiBalOWKUXCSs WHTEpBasnoB BpPeMeHU. ITO
NPUBOANT K MOSBNEHUIO LLYyMa, paBHOMEPHO pacnpefeneHHoro no yacrore.
LLyM 3TOT B 60/MbLUMHCTBE CNy4yaeB SBMASETCA HeAOCTaTKOM, OrpaHuMymBas
NPONYCKHYK CMOCOBHOCTb NUHUM CBA3WU. CyLlecTBYIOT, OAHaKO, ciay4yawm,
KaK, HanpuMmep, HaCTOALWMNIK, rAe 3TN HeperynsipHoCTU NpoOn3BOAAT KaK pa3
TO, YTO Mbl XeflaeM MNOJIyYUTb; UMEKTCss KOMMepyeckue YCTpPOMCTBa ANs
nonydyeHma atoro adpdekta. OHM Ha3bIBAOTCSA reHepaTtopaMu wyMa. -
MNpumM. aBT.

BoixogHOM curHan npeobpasosaTeni, MNOAYy4YaloWMNCA Mpu  3a4aHHOM
BXOAHOM coobLeHnn, - 3To cooblieHne, KOTopoe 3aBUCUT OAHOBPEMEHHO
OT BXOAHOro coobleHns n oT CBOMCTB caMoro npeobpasosartens.

Mpn cambix 06bl4HbIX YycnoBuSAX MpeobpasoBatens 3ajaeT Cnocob
npeobpasoBaHnsa coobleHns, 1 Mbl pacCMaTpUBAEM BbIXOAHOe cooblieHne
Kak npeobpa3oBaHHoe BxoAHoe coobuweHne. OaHako cywecTByeT psaa
06CTOATENBCTB - M OHWM B OCHOBHOM BO3HMKAKT, KOrga BXOAHOE
coobuieHne HeceT MUHMMYM wuHdOpMaumMu, - KOrada Mbl  MOXEM
paccMaTpuBaTb WMHQOpMaUUIO, CoAepXalylCcsa B BbIXOAHOM coobLlieHun,
KaK ucxoaswyt rnaBHbiM o6pa3oM OT camoro npeobpasosatens. Henb3s
npeacraentb cebe BxogHoe coobuieHMe, KOTOpoe HeceT MeHblue
MHpOPMaLKMN, YEM XaOTUYECKUN MOTOK SNEKTPOHOB, Co3atoWwmx ApoboBbIn
WyM. Taknum obpasom, BbIXO4HOWM curHan npeobpasosaTens,
BO36yxaaemoro  Apob6oBbIM  LWWIYMOM, MOXHO paccMaTpmBaTb  Kak
coobuweHune, oTobpaxatowee aencreme camoro npeobpasosartens.

B camMom pene, BbIXOAHOW CUrHan XapakTepusyeT AOencTBMe Ccamoro
npeobpasosatens npu AO60OM BO3MOXHOM BXOAHOM COOb6LEeHNU. ITO

npouncxoanT 6narop,aps=| TOMY, 4TO B KOHEYHOM WHTEpPBAJZIE BpPEMEHU



CylecTByeT KoHe4yHas (XOoTs M Manasi) BEeposSTHOCTb TOro, 4to Apo60BbIN
LWYM Ha BXOAe cOo34acT Ha Bbixoae ntoboe Bo3MOXHOe coobuieHne ¢ nobon
33a@aHHOM CTeneHb TOYHOCTWU. Mo 3TOM NpUYMHE CTaTUCTMKA COobLueHus,
noay4yaemoro Ha BbIXo4e npeobpasoBaTtens npwm 3aaHHOM
HOPMUPOBAHHOM  CTaTUCTUYECKOM  BXOAHOM  curHane, dopmupyet
"byHKUMOHaNbHbIN 06pa3" npeobpaszoBatens, U BMNOAHE MOHATHO, YTO OH
MoXeT  OblITb  MCMOAb30BaH  AN8  BOCCO34AaHWA  3KBMBANEHTHOMO
npeobpasosatens B ApyromM GusmyeckoM wucrnosHeHun. CnepoBaTenbHO,
eCcnm Mbl 3HaeM, Kak npeobpasosBaTtenb 6yaeT pearmpoBaTb Ha BXOAHOM
LLYMOBOM CUrHan, To Mbl 3HaeM ipso facto, kak OH 6yaeT pearmpoBaTb Ha
ntobon BXoaHOM curHarn.

Taknm ob6pa3oMm, npeobpaszoBaTenb - MallMHa, BbICTynawwas, C OAHOWM
CTOPOHbI, Kak npubop, a Cc Apyron - Kak coobuieHne, - HaAaBOAMT HAC Ha
MbIC/lb O CTONlb AOPOroM (u3nKy Ayanumame, NPpMMEpPOM KOTOPOro CNYXWUT
ABOWCTBEHHAs NpuMpoAa BOJSIH M YacTuul. DTOT Ayann3M yKasblBaeT Ha ToO,
YyTo CyTb OMONOrM4Yeckom CMeHbl MNOKOAeHUN, OblTb MOXeT, MEeTKO
BblpaXkaeTcsi M3BeCTHbIM bon mot (He NMOMHI, KOMY OHO MNpUHAANEXUT -
BepHapay Loy wunmn Comiwoanto batnepy): "Kypuua - 3TO cpeacrtso Ans
anua cosgaTb Apyroe anyo". Utak, MawmHa MOXeT co3aaBaTb cooblieHune,
a cooblieHne MOXeT co3daBaTb APYry0 MalMHY.

PaHee 3Ta MbICNb 6bi1a yXe MCnosb30BaHa MHOK; B YaCTHOCTU, S FOBOpPUI,
4yTO B MpPUHUMMNE BO3MOXHO MepecnaTb 4enoBeyeckoe CyLlecTBO no
Tenerpady. [lo3BonbTe MHEe TyT Xe 3aMeTUTb, UTO TPYAHOCTH,
BO3HMKAKOLWME nNpu 3STOM, HaMHOro npesbIWAT MOW CNOCOBHOCTU
npeoaosieTb UX U YTO 9 He cobupatoCb BHOCUTL elle 6onblyo CyMAaTULy B
paboTy enesHbiX A0pOr, npu3biBas AMEpPUKAHCKYK TenerpadHyo u
TenedOHHY KOMMAaHWUI BbICTYMUTb B KadyecTBe MX HOBOrMo KOHKypeHTa. B
HacToslee BPeMsA, a BO3MOXHO W B TeyeHue BCero CyLlecTBOBaHUSA
yenoBeyeckoro poaa, 3Ta WKnaes MOXeT O0Kas3aTbCsa MNpaKTUYeCcKu
HEOCYLLEeCTBMMOM, HO 3TO HEe 3Ha4uT, 4YTO M3-3a ITOr0 ee HEBO3MOXHO
NOCTUYb.

[laxxe coBepLUEeHHO He KacasiCb TPYAHOCTEN NPAKTUYECKOr0 MCNOb30BaHUS
3TOW magen B Cliydae C 4enoBekoM, oHa, 6e3ycnoBHO, ocyulectBMMa B
Ccflyyae CO3[4aHHbIX 4YenoBeKOM MallMH MEeHbLWeN CTeneHu CNOXHOCTH.

MMeHHO 2TO 4 WM npeanaratd B KayecTBe MeTofa CaMOBOCMpou3sBeneHUd



HennHenHblX npeobpasosaTtenen. CoobuieHUs,, B KOTOPbIX MOXeT ObITb
BonaoweHa dyHKUuMA 3agaHHoro npeobpasoBaTtens, 6yayT Takxe
OXBaTblBaTb BCe Te MHOrne BOMOLWeHna npeobpasoBaTens, KOTopble
MMEKT TOT Xe (dyHKUMOHanbHbIM 06pa3. Cpean BCex 3TUX BOMJOLLEHWI
MMEeTCHa MO MEHbllel Mepe OoAHO C onpeaeneHHbIM TUMoM (U3NYECKoMn
CTPYKTYpPbl, U WMMEHHO 3TO BOMJIOWEHNE S npeasarald BOCCO34aTb MO
coobuieHunto, HecyweMy pyHKUMOHaNbHbIN 06pa3 MaluuHbI.

Mpn ONMCAHMM KAKOro-TO KOHKPETHOro BOMJIOWEHUS, KOTOpoe 6yaeT MHO
BbibpaHO aAna  @yHKUMOHaNbHOro obpasa MalwuHbl, noAjsexallen
BOCMpPOM3BEAEHUIO, S OMNUCbIBAlD TakXe QopManbHble MPU3HAKM 3TOrO
obpaza. Ans Toro 4tobbl 3TO onucaHue 6bI10 YeM-To H6OMbWIKMM, YEM MNA0A
pacnnbiB4aTON (PaHTasum, OHO AOSIKHO 6biTb 06S1e4YeHO B MaTeMaTuyeckue
TEPMUHbI, @ MaTeMaTU4yeCKMn £A3blIK - 3TO 43blK, Mano AOCTYMHbIN
LUMPOKOMY KPYry yuTaTesien, Anst KOTopbiX 3Ta KHUra npegHasHa4vaeTtcs. S
yXXe Bblpasuvn 3TM wMaen MaTeMaTUyeCKMM $3blIKkOM B CBOEW KHure
"KubepHetnka", B rnase IX, BbINOSHMB TEM CaMbiM CBOW [OAI nepej
cneuymanuctamm. OpgHako, ecnn 6bl s OCTaBW/1 pacCMOTpeHWe AAHHOro
npeamMeTra Ha 3TOM CcTaamu, s 6bl He BbINOJHMA CBOEro Aosra nepej
ynTaTenem, Ans KOTOporo npegHasHadeHa 3Ta kHura. C ogHOM CTOPOHbI,
MOXeT MoKasaTbCs, 4YTO MHOK 34ecCb npuBeaeHbl HeobOCHOBaAHHbIE
yTBepxaeHusa. C Apyron CTOpOHbI, NOAPOOHOE M3N0XKEHUME MOUX MbICNENn
34ecb 6b1710 6b1 coBepweHHO 6ecnone3Ho. Bcneacreme 31oro 8 nocraparoch
OrpaHNUYMTbCA  TEM, 4YTO CBOMMW  CNOBaMM  MepecKkaxy  CMbICN
MaTeMaTMYeCKMUX BbIKNAAOK, BblpaXawLWmMX CyTb JAaHHOro npegMmera.
Botocb, 4TO paxe nNpu  3TOM nocaegywwme  cTpaHuubl  6yayT
BOCMPUHMMATBLCA C TpyaAOM. TOMy, KTO >enaet npu BCEX YCN0BUSX
ns3bexarb Kakux-nmbo TpyAHOCTEN MNPU UYTEHUU AAHHOW KHUIMN, COBETYIO
onycTuTb 3Ty rnaBy. A Hanucan ee nvwb AN9 TeX, KTo obnagaer
AocrtatodHo 6onbwon Nbo3HATENbHOCTbIO, 4TO6blI MOByAUTb KX K

,qaaneﬁLueMy YTEHUIO HEB3NPaAd Ha noaobHbIe npeagynpexaeHus.

v
YutaTenb, Tbl NONYYMS HaANexalwee npeaynpexaeHne, u C HacTosALWEero
MOMEHTa BCe, 4TO Tbl Oyaewb roBopuTb B ywepb Hmxecneayowemy

TEeKCTY, MOXeT bbITb 06paweHo npoTne Tebs camoro!



MOXHO YMHOXWUTb BbIXOAHOW CUrHan MalWHbl, CKaXeM JIMHENHOro
npeobpa3soBaTens, Ha MOCTOSAHHYIO BEVYUHY W CYMMUPOBATb BbIXOAbl
ABYX MawwuH. PaHee Mbl YCNOBWAUCb, 4YTO MNOA BbIXOAHbIM CUMHANIOM
MalWHbl NOApa3syMeBaeTCs 3MeKTPUYecknin norteHuman (HanpsKeHue),
BE/IMUMHY KOTOPOro Mbl M3MEpSieM, He Harpyxas BbIXOAHYIO UuUenb (Ha
XOJIOCTOM X04y). DTO OCYLEeCTBMMO MNpWU WUCMNOb30BAaHUU COBPEMEHHbIX
YCTPONCTB,  Ha3blBaeMblX  KaTOAHbIMM  mnoBTOpuTenamu.  [pumMeHsas
NOTEHUWOMETPbI MM TpaHCHOPMATOPbl, Mbl MOXEM YMHOXMWTb BbIXOAHOM
curHan npeob6pasoBaTtens Ha /O6Y0 NONOXUTENBHYIO MW OTpULATENbHYIO
NOCTOAHHY. Ecnu wumeetca naBa unu 6onbluee 4YUCIO pasaenbHbIX
npeobpasoBaTenen, TO MOXHO CYMMUPOBATb MX BbIXOAHbIE HAMpPSXKEHUS
npyM OAHOM W TOM >Ke& 3HAYEeHUM BXOAHOrO HaMpsXeHus nyTeMm
nocnegoBaTeNbHOro coeauvHeHus npeobpa3oBatenein. B pesynbTate Mbl
NOIy4aeM C/I0XHOe YCTPOMCTBO C BbIXOAHbIM CUIHANOM, paBHbIM CyMMe
BbIXOAHbIX CUFHANOB ero COCTaBHbIX YacTeW, YMHOXEHHbIX Ha
COOTBETCTBYIOLUME NOSOXKUTENbHbIE UK OTpULUATENbHbIE KO3MMDULMEHTHI.
TakuMm obpa3oM, Npu aHanuse U CUHTE3e MaWMH MOXHO MCMOJSb30BaTb
Takme Wu3BEeCTHble MeTOoAbl, KaK pasfloXXeHUS MHOMOoYJIEHOB U pAAabl
(HanpumMep, TpUrOHOMETpUYecKMe pasnoxeHus n psaabsl Oypoe). OcTaeTcs
Tenepb AaTb COOTBETCTBYOLUUI nepeyeHb NoAXOASALLMNX
npeobpasoBaTenen, Npm NOMOLLN KOTOPbIX MOXHO opMmnpoBaTb NoA0bOHbIE
psaabl. 2TO JAacT HaM CTaHdapTHyl d¢opMy Ana peanusauuu, a,
cnepoBatenbHoO, U Anga AyébnmposaHusa dyHKUMOHanbHOro obpasa.
N3BeCTHO, YTO CylwecTByeT CTaHAAPTHbIN NepedyeHb NpoCcTenwmx MawmnH, C
NMOMOLbIO KOTOPbIX MOXHO NMpUGAM3UTENbHO NpeacTaBuTb by MalnHy
c nobon cTeneHbo TOYHOCTM B MOSIHOM CMbIC/e 3TOro cnosa. OnucaTb 3TO
B MaTematuyeckon ¢opMe [AOBOJIbHO C/NOXHO, HO paau MaTemaTuka,
KOTOpPOMY MOryT CAy4YalHO nMonacTbCsa Ha rfnasa 3TUM CTpaHuubl, A
cchopMynupyto 3To Tak: Ansa nboro BXxoaHOro coobuweHns 3tm yCTpomcTBa
obpasyT npousBeseHMS NOAMHOMOB 3OpMuTa B KoadbduumeHTax,
BblpaXkaloLWMXCcs Yyepe3 MoSIMHOMbI Jlareppa npeawecTByoWwero BXo4AHOMo
coobuieHns. ITO 3BYYMT CneumdUUHO U CAOXHO, HO 3TO AEUCTBUTENbHO
Tak.

Foe xe npuobpectn noaobHble ycTponcTtea? [lymaro, 4To B HacTosuee

BpeMs Bpsi4 M Bbl NOSy4YUTE UX CO Cknaaa B ¢opme nprubopoB 3aBOACKOIO



nsrotoeneHnsa. OAHaKo 3TW yCTpoMCTBa MOryT 6biTb CobpaHbl MO TOYHbLIM
cneundurkKaumsam, NOCKONbKY OHM COCTOAT M3 aKTUBHbIX COMPOTUBIIEHUN,
€MKOCTen U MHAYKTUBHOCTEN, TO €CTb U3 LWMPOKO M3BECTHbLIX KOMMOHEHTOB
NnHenHbIX Npeobpas3oBaTtenen. Hapsay ¢ aTuM Ansa NosyvyeHus AMHENHOCTH
Heo6Xx0aMMbl YMHOXWUTENU C ABYMS BXOAHbIMU HAMps>KeHUSIMN U BbIXOAHbIM
CWUrHasoM, paBHbIM TMpPoOU3BeAEeHMI0 BXOAHbIX. [loAo6Hble YCTpOMCTBA
UMEIKTCS B Npojaxe, W, eC/in OHW HECKOJSIbKO AOPOXe, YyeM XoTenocb 6bl,
nMes B BMAY MNOKYNKYy 60/blINX KOMMYECTB 3TUX YCTPOMCTB, AanbHenwee
MX YCOBEpLUEHCTBOBaHME MOXET CHU3UTb MX CTOMMOCTb; BO BCSKOM
cnydae, 3aTpaTbl M BO3MOXHOCTU - 3TO (paKTOpbl pa3HOro nopsiaka.
NCcKNIOUYNTENbHO MHTEpPECHOEe YCTPONCTBO NOAOBHOro Xe poaa, OCHOBaAHHOE
Ha nbe3o3aneKkTpuyeckoM 3ddekTe, 6bINO0 co3gaHO B nabopatopuu
npodgeccopa [abopa B WMnepckoM Konneaxe HaykKMm U TEXHUKWU TMpwU
JIOHAOHCKOM yHUMBepcuTeTe. Mabop NpMMeHUn ero B KayecTBe YCTPOWMCTBA,
KOTOpOe OTNMYaeTcss BO MHOMMX OTHOLWIEHMAX * OT BbIlWEYNOMSHYTOro,
OAHAKO OHO TakKXe WMCMNOoJsb3yeTcs A1 aHanM3a U CMHTEe3a Kakux yrogHo
YHUBEpPCasbHbIX MaLLWH.

* D. Gabor, Electronic Inventions and Their Impact on Civilization, of
"Inaugural Lecture", March 3, 1959, Imperial College of Science and
Technology, University of London.

Bo3Bpawascb K KOHKPETHbIM YCTPOMCTBaM, YMNOMSIHYTbIM MHOK BblLUE,
cnepyeTr ykasaTb, 4YTO OHM obnagalT Tpems cBoucTBamu, 6naropaps
KOTOPbIM WX MOXHO MCNONAb30BaTb ANS8 aHanmM3a W CuHTe3a wbon
MaLUUHbI.

Bo-nepBbiX, 3TM MawuHbl 06pasylT 3aMKHYTYK) COBOKYMHOCTb. WHbIMK
cnoBamMm, KOMOBUHMPYS MalLUWHbI C COOTBETCTBYHOLWMMU KO3 DUUMEHTaMN,
MO>XHO anmnpoKCMMUPOBATb CTPYKTYPY KakoW YrogHO MalUWHbI.

Bo-BTOpbIX, 3T MaWMHbl MOXHO HOPMWPOBATb B TOM CMbIC/IEe, YTO MNpwU
€AVHUYHO-CTaTUCTUYECKOM UMMMYyJibCeé Ha BXOA4e OHWM AaAdyT Ha BbiXoae
MMNYbCbl TakKXe eANHUYHO-CTAaTUCTUYECKOW BENUYMHDbI.

B-TpeTbnX, 3TW MawWMWHbl OPTOroHajsibHbl. DTO O3HA4YaeT, 4YTO eCcnn Mbl
BO3bMeM Nobble ABE U3 HMX M NOAAAMM Ha WX BXOAbl OAMH W TOT Xe
HOPMUPOBAHHbIN APO6OBbLIA WYM, a 3aTeM MepeMHOXWUM WX BbIXOAHblE
CUrHanbl, TO nNpou3BeAeHne 3>TUX BbIXOAOB, YCPeAHEHHOoe Mo BCeM

BO3MO>XXHbIM BUAAM BXOAHbIX CUTHAJIOB, 6y,qu pPaBHO HYNIO.



Mpn MCNOMHEHMN MaLUWH B TAaKOW (pOpMe MX aHaNn3 OKa3blBAETCS CTOMb Xe
NpPOCTbIM, Kak U CuHTe3. [peanosnoXuM Tenepb, YTO Y HAC eCTb MallnHa B
BMAe "4epHoro swmnka", To eCTb MalwuHa, BbINOAHAKOLWAN OnpeaeneHHY
yCTOMuMBYy0O onepauunto (He nepexoasiytd B  CaMOMpoOU3BOJIbHbIE
kKonebaHus), NpuyeM BHYTPEHHSAS CTPYKTypa 3Toro "4yepHoro fwmnka" Ham
HeJOoCTynHa WM Heu3BecTHa. [1peanonoXuM Tenepb, 4YTO Y HAC Takxke
nmeetca "6enbim AWKMK" - MawMHaA C W3BECTHOW HaM CTPYKTYypown,
npeacTaBnaoWeNn O4NH N3 SN1IEMEHTOB CTPYKTYpPbl YHEPHOIO SALWMKA.

Torpa, ecnn BXOAHble KNeMMbl 060MX SALWMKOB MOAKMAYUTE K OAHOMY
reHepaTopy wWyMa, a BbIXOAHble KNEMMbl - K MHOXWTenbHOMYy npubopy,
YMHOXalLWeMy WX BbIXOAHble CWUrHasabl, NpOMU3BeAEeHMEe WX BbIXOAOB,
yCcpeAHeHHoe Nno BCeMy pacnpegeneHuto wyma Ha wmx obuwem BbiIxoae,
bynetr BblpaxaTbCs KO3(dduumeHTOM 6enoro swmnKa B Pa3/IOXKEHUM,
COOTBETCTBYHLWIEM CTPYKTYpe 4YepHOro siwimka, npeacraBleHHOW B BuAe
CYMMbI BbIX0A40B 6enbiX AWMKOB C COOTBETCTBYOWMMU KO3 DUUMeHTamu.
[JOCTUIHYTb 3TOr0 KaXeTCsi HEBO3MOXHbIM, MOCKOJ/IbKY 3TO, NO-BUAWMOMY,
notpebosano 6bl nccnegoBaHMa AaHHOW CUCTEMbl BO BCEM CTAaTUCTUYECKOM
AvanasoHe LIYMOBbIX BXOZ4O0B. OpHako cyliecTesyeT BaXKHoe
06CcTOATENbCTBO, MNO3BOASAKOLWEE HaM MpeoaoneTb 3TO 3aTpyaHeHune. B
MaTeMaTM4yeckon (pusnkKe MMeeTcs Teopema, Aatwen HaMm BO3MOXHOCTb B
onpeneneHHbiX  Cay4dasix 3aMeHUTb  BEe/IMYUHbLI, YCPeAHEeHHble Mo
pacrnpefeneHunio, BeIMYMHaMKU, YCPeAHEHHbIMW [0 BpPEMEHW, - He B
KaXAOM OTAESIbHOM C/ly4yae, a B MX MOJIHOW COBOKYMHOCTWU, AN KOTOPOM
obuwas BeposTHOCTb paBHa eauHuLe.

B yactHOM cnydyae apob6oBoro sdpdekrta MOXHO CTpOoro AokasaTb, 4TO
yCNoBUS, Npn KOTOPbIX AaHHAs TeopeMa crnpaBeasivBa, BbIMONHUMbI. Taknm
obpa3oM, Mbl MOXEM 3aMeHWTb YCPeAHEHHYID no BCeMy aHcambnio
BE/IMYNHY BO3MOXHbIX LIYMOBbLIX CUFHANOB, HEOHBXOAMMbIX ANS NOSyYeHUs
KoadduuneHToB 6enbiX SWUKOB, BXOAAWMX B pPaA3/IOXKEHME YEPHOro
SlWNKa, BESIMYNHOW, YyCpeAHEHHOW N0 BPEMEHW, U Mbl NOAYYUM
NpaBuIIbHbIN KO DOUUMEHT C BEPOATHOCTLIO, paBHON 1. XOTH 3TO C TOYKMU
3peHusa Teopum He obecneumBaeT MOJSIHOM AOCTOBEPHOCTU, HA MNpakTuKe
OHMW 3KBUBANIEHTHbl AOCTOBEPHbIM pe3ysibTaTaM.

C 3ToM UuUenbld Mbl AO/MKHbI YMETb onpeaensdTb CPeaHIo BeTUYUHY

Hanpsa>XeHnsa no BpEMEHMN. K cuacTtbto, |'|pM6op Ansa nonydyeHus noao6HbIX



CpeAHUX BeNIMYMH N0 BpEeMEeHM XOpowo WU3BEeCTeH, W ero Jierko
npnobpectn. OH COCTOUT NMWb U3 CONPOTUBAEHMN W KOHAEHCAToOpOB, a
TakXe YCTPOUCTB ANs U3MepeHus Hanpsi>XeHuin. TakuMm obpas3om, Haw Tuvn
CUCTEM B paBHOW Mepe MpUrodeH M AN aHanusa M 419 CUMHTe3a MalluH.
Ecnu Mbl CNonb3yeM OAMH M TOT Xe annapaTt v ANs aHanu3a MawuH v ans
MX CMHTE3a, NpPOBOAMMOro B COOTBETCTBUM C pe3ysibTaTaMun aHanm3a, TO Mbl
Bocrnpou3seseaeM @GYyHKUMOHaNbHbIM 06pa3 3ToM MawuHbl. Ha népBbii
B3rNs4 MOXET MoKasaTbCs, YTO 3TO noTpebyeT BMelwaTenbCTBa YenoBeka.
OpHako nerko (HaMHOro nerye, 4eM NpPoBeCcTM aHanu3 U CUHTe3) fobuTbCH
Toro, 4tobbl pe3ynbTaTbl aHann3a NpPeacTaBNsAINCL HE B BUAE OTYETOB MO
wkanam npubopoB, a B BuaAe 3aPUKCUPOBAHHBLIX  MOSIOXEHUN
NOTEHLMOMETPOB.

NTak, HAacKOMIbKO HaM MO3BOJISET YMCO AOCTYMHbIX 3/IEMEHTOB M TOYHOCTb
COBpPEMEHHON TEeXHWKM, Mbl 3aCTaBWUIM YepHbI SAWMK HEU3BECTHOW HaMm
CTPYKTYpbl nepeHectn dyHKUMOHanbHble cBoMCTBa (0bpa3 AencTBus) Ha
KOMMMIEKCHbIN  6enbli  AWMK, nepBOHA4YanbHO MPUCNOCOBNEHHbIN K
BocnpuaTuo nboro pyHKUMOHaNbLHOro obpasa. 3To, B CYWHOCTU, OYEHb
noxoxe Ha TO, Y4TO MNPOUCXOAMT B  OCHOBOMOSArawweM aKTe
BOCMpPOM3BEAEHNS XMBOW MaTepun. 3aecCb Toxe cybcrpaT, cnocobHblin
NPUHATE MHOXeCTBO (opM (B AaHHOM cClyyae MOJIeKYNSApHbIX CTPYKTYpP),
3aCTaBNsAOT MPUHATL  KaKylo-TO  onpeaeneHHyw d¢opmy 6naropaps
HanMunIo CTPYKTYpbl, KOTOpasa yxe obnagaet gaHHoOW opMon.

Korpa s npeacraBmn pe3ynbTaTbl CBOEr0 aHanM3a CaMOpPa3MHOXaKLWMXCS
cucteM Ha cyn dwunocodoB M BUMOXMMWUKOB, TO OHO 6bIO BCTpeYeHo
cneagywowuMm 3assneHmeMm: "Ho Beab 3TM ABa npouecca COBEPLUEHHO
pasnuuHbl! Jltobas aHanorns Mexay XMBbIM U HEeXWBbIM OyaeT TONbKO
NOBEPXHOCTHOM. B  HacToswee BpeMs npouecc 6buonornyeckoro
pPa3MHOXEHMS PacKpbIT A0 MefbYyaulunx AeTanen, U OH He MMEeEeT HUYero
obuwero ¢ npoueccom, KOTOpPbIA Bbl NpUNUCbIBaeTE Pa3MHOXEHMIO MaLlUnH".
C o0AHOM CTOpPOHbI, MalWHbI, CAenaHbl M3 CTanu W NaTyHW, TOHKas
XUMMYyeckasi CTPYKTypa KOTOpbIX He uMeeT Huyero obuwero ¢ ux
GYHKUMAMN KaK 4YacTen MawunH. XunBas Xe MaTepuss OCTaeTCs >XUBOM
BMJOTb A0 MeNb4yanlmMx 4YacTer, KOTOopble XapaKTepu3ylT ee Kak OAWH U
TOT Xe TUM MaTtepuu, a UMEHHO A0 MosieKysbl. KpoMe TOro, pasmMHoOXeHue

XNUBOM MaTeEPUnN nNponcxoamT Xopowo Wn3BECTHbIM nMyTeEM, B KOTOpPOM



Leno4vyka HYK/EeMHOBbIX KUCIOT Kak MaTpuua onpeaensieT pacrnosioxeHue
aMUHOKUCIOT B CUHTE3MpPYeMbIX MosieKyfnax, W 3Ta uenodyka ABOWHas,
cocToswas 13 napbl 4OMOSHUTENbHbIX cnupanen. Korga oHM oTaensawTcs,
TO Kaxkxaas u3 Hux BbupaeT B cebsa MonekynsapHble ocTaTkm, HeobxoanMble
A9 BOCCTaHOBNEHUS ABOMHOW CnNMpann MCXOAHOM LEMOYKM.

SIcHO, 4TO B JeTansax npouecc BOCMPOM3BEAEHMS XMBOMO BellecTBa
OT/IMYaeTCcsa OT npouecca BOCMPOM3BEAEHMS MalMH, KOTOpbIM S 34ecCb
Habpocan. lMabop B paboTe, ynNnOMSHYTOM MHOK paHee, yKasan nyTu
BOCMNPOM3BEAEHMS MaLUMH, KOTOpble ByayT onpeaensaTbCs MeHee XeCTKUMMU
3aKOHaMu, 4eMm TOT, KOTopbln A npusen. OHW, - noxanyn, B 6onbwen
cTeneHn 6yayT CXOXMU C SAB/IEHMEM PAa3MHOXEHUS XMBbIX CyLecTB. XuBas
MaTepusi, 6e3yCnoBHO, MMeeT TOHKYK CTPYKTypy, 6onee npucywyto ee
PYHKUMAM M MpoLecCy pasMHOXEHUS, YeM 4acTuM HEXMBOW MaLUMHbI, XOTSH
3TO U MOXET He OTHOCUTbCH B PpaBHOW Mepe K TeM HOBEWLUMM YCTPONCTBAM,
B KOTOPbIX WCMONb3YKTCA MNpuHUMNbl dusnkm TtBepaoro Tena. OpHako
[aXe XUBble CUCTEMbl He SABASKTCS XUBbIMK (NO BCEN BEPOSATHOCTU) HUXE
MONEKYSAPHOro ypoBHSA. KpoMe TOoro, npu BCeEM pasfiMumn Mexay >XWBbIMU
cucrteMamm M O6blYHBIMWM MEeXaHWYeCKUMU CUCTEMaMU HeBepHO 6b1o 6bl
OTKa3blBaTbCA OT MbIC/IN, YTO CUCTEMbI OAHOrMO TUMA MOryT B KakKOMW-TO
Mepe NMOMOYb HaM pPacKpbITb CYLHOCTb OpraH1M3aunumn cucTem Apyroro tuna.
Takon cnyyam BMOSIHE  BO3MOXEH, KOrga nMPOCTPAHCTBEHHAs WU
pyHKUMOHaNbHas CTPYKTYpbl, C O4AHOW CTOPOHbI, 1 COOBLLEHNS BO BPEMEHM
- C Aapyron, B3auMmoobpatumbl. LLabnoHHoe paccMoTpeHue npouecca
BOCMPOM3BEAEHUSA e€lle He pacKpblBaeT HaM MOSIHOCTbIO BCEW KapTWHbI
3TOr0 C/I0XHOro npouecca. [onkeH, no-BMAMMOMY, CyLWeCTBOBATb KaKOW-
To o6bMeH uHdoOpMaumen Mexay MosieKynamMu reHoB M MONEKYASPHbIMU
OCTaTKaMmn, KOTOPbIA HYXXHO UCKaTb B NUTATENIbHOM XWAKOCTU, Npuyem 3Ta
CBA3b A0/KHA 6bITb AMHaMU4YecKon. bbino 66l BNONHE B AyXe COBPEMEHHOMN
dU3MKN NpeanonoXuTb, 4YTO MOCPEACTBYIOLWMM 3BEHOM B TakKOW CBS3U
OOMKHbl  6bITb  KakMe-To nons  wm3nydeHus. HesepHo 6bi10  6bl
KaTeropmyecku yTBepXaaTb, 4YTO MeXAy MpoueccOM BOCMPOU3BEAEHUS Y
MaLIMH M Y XNBbIX CYLECTB HeT Huyero obuiero.

OCTOpPOXHbIM M KOHCEepBaTUBHbIM YyMaM paccyxaeHums nogobHoro poaa
4aCTO KaXXyTCH MeHee PUCKOBAHHbIMW, YeM nocnelHble BbiCKa3blBaHUSA 06

aHanormm >XmBoro m Hexwmsoro. OAQHaAKO ecnn ornacHo YTBEPXAATb 6e3



AOCTATOYHbIX AOKA3aTeNbCTB, YTO CyLEeCTBYEeT aHanorus, B paBHOW Mepe
OoMnacHo oTBepraTb aHanoruto, He AoKa3aB €e HeNOrMYHOCTb.
NHTennekTyanbHass YECTHOCTb - 3TO HE TO XXe, YTO OTKa3 OT MPUHSATUSA
WHTENeKTyanbHOro pucka, a oTkas Jaxe pacCMOTpeTb HOBYH KOHLENUUIO,
BbI3blBAOLWY  3MOUMOHanbHOe BO36yXxaeHWe, He wuMeeT ocoboro
onpaBAaHMs C 3TUYECKON TOUYKM 3PEHUS.

PaccyxaeHus o ToMm, 4To bor skobbl co3gan 4enoBeka M XMBOTHbIX, YTO
XMBble cyuwectBa nopoxaawT cebe noaobHbIX WM 4TO cCywecTByeT
BO3MOXHOCTb BOCMPOU3BEAEHUS MALWIMH, - BCe 3TO CYXAEHUS OAHOro
nopsiika, Bbi3blBaloLMe Takoe Xe 3MOuMOoHaNbHoe BO3byxaeHue, Kakoe B
CBOe BpeMs Bbi3Basia Teopus [apBuHa 06 3BOMOUMM U MPOUCXOXAEHWUMU
yenoseka. Ecnm cpaBHeHue 4enoBeka C 06e3bsSSHOWM HAHOCWIO yaap Mo
HaweMy camontobuio N Mbl TeENEpPb YXXe Npeoaonenu 3ToT npeapaccynok, To
ewe 60NbWKMM OCKOPG/EHMEM HbIHE CUYMTAKOT CpaBHEHME 4yenoBeKka C
MawwuHoM. Kaxxaas HoBasi MbIC/ib B CBOM BEK BbI3biIBAaET HEKOTOPYH A0/
TOro OCYXXAEHMS, KOTOpOe Bbi3blBaa B CpegHNE BeKa rpex Koa40BCTBa.

Sl y)xe ynoMmumHan O BO3MOXHOCTW Hac/ieAoBaHMs CBOMCTB B npouecce MX
CaMOBOCNpPON3BEAEHNS N O AAPBMHOBCKOM TEOPUU 3BOJOLNM, OCHOBAHHOM
Ha 3aKoHe ecTecTBeHHoro otbopa. B  "MawwWHHOM  reHeTuke",
paccMaTpuBaeMol B KayecTBe OAHOro M3 TWUMOB 3BOJKOUMKM 4epe3
€CTECTBEHHbIN OTOOpP, Mbl [OO/MKHbI Y4YUTbIBAaTb WM WU3MEHYMBOCTb, U
HacnegoBaHMe UW3MEH4YMBOCTU. [lpeanonaraemblii HaMW BUA TEHETUKM
MalWnH oxBaTbiBaeT ob6a dakTopa. WM3MEHUYMBOCTb BO3HMKAET MU3-3a
HETOYHOCTM OCYLUEeCTBJ/IEHMSA nMpouecca KOMMPOBaHWS, KOTOpbIn 6bi
PacCMOTPEH Bbille, B TO BPEMS KaK CKOMMPOBAHHAas MallMHa, B Ka4yecTse
npumepa Kotopon 6bin npuBeaeH 6enbii AWMK, CaMU MOXET CIAYXWUTb
NpoOTOTMNOM, ANS AanbHENLWero KonMpoBaHus. B AeNCTBUTENbHOCTU, B TO
BpeMsl, KaKk B MCXOAHOM OAHOCTYMEeH4YaTOM MpoLecce KOMMpOoBaHUS KOMUS
OKa3blBAaeTCA MNOXOXEW Ha OpuruHan He nNo BHeWHeMy Buay, a Mo
dyHKuMoHanbHOMY o06pa3y, Ha nocneaywuwen Craanum KOMMpoBaHUSA
NPOCTPAHCTBEHHAsi CTPYKTypa COXpPaHAETCs M nocfeaywas Konus
COAEPXUT YXKEe N BHEWHNE U PYHKLMOHANbHbIE MPU3HAKKU OpUrnHana.
O4yeBNAHO, YTO B Mpouecce KOMMPOBAHMS B KAyecTBE HOBOro OpurnHana
MoXeT OblTb MCnonb3oBaHa npeablaywas konus. WHbIMM  crioBamuy,

N3MEHEHUA HacneayeMbiX CBOMCTB COXpPaHATCA, XO0TA OHU n



noABeprarTcs AaflbHENLWNM U3MEHEHUSM.
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MHe npuxoaunocb YyXe roBopuTb O TOM, UYTO OCYXAEHME, KOTOPOMY B
npoLsble BeKa noABeprasocb KOAOBCTBO, TeNepb B YMax MHOMMX noaen
NEpeHOCUTCH Ha COBPEMEHHYI0 kKnbepHeTuky. A Bpsaa v owmnbycb, CKa3as,
YTO ewe neT ABECTM Hasad Y4YeHbl, NbITaBWMNCA C€O34aTb MalUWUHBbI,
cnocobHble oby4daTbCA WrpaMm UM pasMHOXaTbCs, 6bln 6bl obnayeH B
"caHbeHuTO" - 6anaxoH AN XepTB WMHKBM3MUMKM - U npeaaH orHw, mbo
"mnponntna kKpoBu 6bITb He AOMKHO". U3bexaTb KoCTpa eMy yaanocb 6bl
pa3Be NuWb B TOM ciy4dae, ecnm 6bl KTO-HMOYyAb W3 ero BbICOKUX
nokposuTtenen nosepun, 6yaTo OH BageeTr Marnm4yeckMM MUCKYCCTBOM
npeBpawaTtb MpOCTble MeTaaNbl B 30/10TO, KaK Hekorga uMnepatop
Pynonbd nosepun npaxckomy paBBUHY JIEBU, UTO CBOMMU 3aKIMHAHUSMU
OH CcrnocobeH BAOXHYTb XU3Hb B MMUHSAHOMO Yenoseka - Fonema.

Ho paxe ecnn 6bl B Hawe BpeMsa saBWUICA uM3obpeTaTesib, KOTOPbIA CyMen
6bl AoKaszaTb Kakon-mbo KOMMaHuMM MO MNPOM3BOACTBY BblYMCAUTENbHbIX
MalWMWH, YTO ero Marms MoOXeT el MpUrogmTbCs, OH MOr 6bl, HMYEM He
PUCKYS, 3aHMMATbCS CBOEN YEPHOM Marmem A0 BTOPOro NpuULIECTBuUS.

YTO Xe Takoe KOMAOBCTBO M MOYEMY OHO OCYXAAEeTCHA Kak rpex? llouemy
rnynbli Mackapag "4yepHon Meccbl" Bbi3blBasl Takon rHeB?

Putyan "4yepHol Mecchbl" nerye MoHATb, €C/IM Mbl CTAHEM Ha TOYKY 3peHus
OpToAOKCanbHOrO Bepytowero. Ana octanbHbIX 3TO 6eCccMbICNeHHas wam
Aaxe HenpuctomHas uepeMmoHus. OAHako Te, KTO MPUHUMMAeT B HeWn
y4yacTtme, ropasno 6amxe K opToaoKcanbHOM Bepe, 4eM 60/bLIMHCTBO U3
Hac AaymaeT. [naBHbIM 37eMeHT "yepHoM MeccCbl" He npoTUBOPEYNUT
06bIYHON XPUCTMAHCKOM A0rMe, Mo KOTOPOW CBSAWEHHWK TBOPUT 4yado,
npespawas Ayx B Nj0Tb U KPOBb XpuCTa.

Bepyrownii XpUCTUaHMH N KONAYH CXOAATCS Ha TOM, YTO, KakK TONIbKO 4yAo
npeBpaleHns CBepLlniocb, 60XecTBeHHas CTUXMa CcrnocobHa TBOPUTb
HOBble 4yaeca. OHW corfacHbl, KpoMe TOro, M B TOM, 4TO 4yao
NepeBoOnIOWEHNA  MOXET COBEpPWWUTb TONbKO  CBALEHHOCNYXUTENb
onpegeneHHoro caHa. W, HakoHeu, OHW cornacHbl B TOM, 4YTO TaKoM
NnacTblpb HUKOrAa He yTpauuBaeT CBOK YYAOTBOPHYIK CWUIY; €C/IN Xe OH
yynoaencTeyet, 6yayuum OTpELEHHbIM OT caHa, TO €My rpoO3UT BeEYHOoe

MpoOKNATUNE.



Ncxoas u3 aTux npeanocbisIoK, MOXHO CYMTaTb COBEPLUEHHO eCTEeCTBEHHbIM
M TakoW cny4yaw, Koraa HeKOeMy 4esnioBeKy - O HaType 3/10MYy, HO
XUTPOYMHOMY - MPUAET MbIC/b MOAYYUTb BNACTb Ha4 Marn4yecknMm AyXOM n
ynoTpebutb ero cunbl pagn cob6CcTBeHHOM Bbiroabl. IMEHHO B 3TOM, a He B
KOLLYHCTBEHHbIX OPrmMsiX U 3ako4yaeTcs rMaBHbIM rpex "yepHoin Meccol".
Beaob Marma gyxa no npupoae ceoen gobpa. CtpemneHve HanpaBuTb ee K
LensM, NpoTUBOMOJIOXHBLIM BsiLLEN craBe 60XXben - CMepTHbIN rpex. Takum
n 6bln TOT rpex, KoTopbli 6ubnenckas nereHga npunucbiBaet CUMOHY-
BOJIXBY, MbITaBWIEMYCHA KynuTb Yy anoctona [laBna 4yAOTBOPHbIE CWJbl
XPUCTMAHCTBA.

A Xopowo npeacrasnsito cebe 3aMelwlaTenbCTBO WM oropyeHue 6egHsarun,
Korga OH y3Hasi, YTo 3T YyAOTBOPHbIE CUbl HE MPOAAKTCHA U YTO anocTon
MNMaBen oTkasancsa oT caenku, Nno MHeHnto CMMOHa, YeCTHOW, NpuemMsiIeMon U
COBEpLIEHHO eCTeCTBEHHOM.

Takoe noBeaeHne arnocrtona [laBna noMMeT BCAKWMW, KOMY Cny4yanocb
OTKa3blBaTbCA OT NpoAaxu cBoero mlobpereHns, HeCMOTpS Ha BecCbMa
BblFrOAHbIE  YCNOBUS, NpeanoXeHHble eMy KakuM-nnbo KanuTaHoM
COBpPEMEHHON NHAYCTPUMN.

XpUCTmaHcTteo, 4to 6bI TaM HWM TrOBOPWAKM, BCEraa CcuYuTano rpexoMm
CUMOHUID, TO €eCTb KYynaK W NpoAaxy LUEPKOBHbIX [AO/HKHOCTEN W
YyAOTBOPHbIX CU, KOTOpPble UM NPUNUCbIBANUCL. [aHTe cyuTan 3TOT rpex
OAHUM U3 TAryanwmx; 6eccTblfHO MNOrpsaA3WnMX B HEM COBPEMEHHMKOB OH
HM3Bepr Ha camoe AHO cBoero "Aaa". OgHako rpex 3ToT, 6bIBLIWIA rNaBHbIM
UCKYLIEeHMEM B 4pe3BblHaMHO CyeBepHyl 3mnoxy [aHTe, 6e3yCcnoBHO,
OTMUpPAET B COBpeMeHHOM, 6onee pauMOHaINCTUYECKOM U paunOHaIbHOM
mupe. OH oTMupaeT! OH oTMupaeT... OTMUpaeT nn?..

MyCcTb Cunbl MalWWHHOMO BEeKa Ha CaMOM Jene Henb3d cyuTaTbh
CBEpXbeCTeCTBEHHbIMM, HO BCE€ XE& OHW He YyKIaabiBakTCcs B
npeacTaBneHnsa NpoCTOro CMepTHOro O eCTeCTBEHHOM rnopsake sewen. U
XOTS Mbl 60MblUE HE CYMTAEM CBOMM AOJITOM MPUBOANTL 3TU KONOCCasbHbIE
CUNbl B ABWXEHMEe paan BsAwen cnaebl 60Xben, TEM He MeHee, HaM
NpeacTaBNaeTCs HenpueMneMbiM MyckaTb UX B XOA4 paAu CYeTHbIX WUNu
KOPbICTHbIX Lenen.

pexonageHne Hawero BpeMeHM B TOM, UYTO Marmyeckue Cuibl

COBpeMeHHOI‘/II daBTOMaTU3aunn cCcnyxat And nonyyvyeHunda euwe 6onbLINX



npubblien nnm NCNoAb3YyTCS B LeNsax pa3Bs3biBaHUS S4epHOM BOWHLI C ee
anoKanunTUYyecKknMun yxacamu. Ecnm aToMy nopoky crnenyet AaTb UMS, Mbl
BrNpaBe Ha3BaTb ero CUMOHMEN MU KONAO0BCTBOM.

N60 He3aBMCMMO OT TOro, BEPSAT WUAM He BepAT Ntoan B 6ora, He Bce M
[03BONEHO0. B oTnmuume oT nokonHoro Agonbda Mmtnepa Mbl HE AOCTUMIN
eue B CBOEM HaZAMEHHOM MOpanbHOM 6e3paznnunm TOro
KYJIbMMHALMOHHOIO MYHKTA, KOTOPbIA CTaBUT HAc Mo Ty CTOPOHYy Aobpa w
3na. N go tex nop, noka Mbl XO0Ts 6bl B Manenwen CrteneHn CoxXpaHuMm TO
HpaBCTBEHHOE 4yTbe, KOTOpOe MO3BONSET pasnmyatb [06po u 350,
NnpUMeHeHne BeNMKUX CWU/1 Hallero Beka B HU3MEHHbIX uensx 6yaeTr B
MOpaJsibHO-3TUYECKOM [JlaHe COBEpPLIEHHO pPaBHO3HA4YHO KOJAOBCTBY U
CUMOHUMN.

Kosib CKOpO CyLlecTBYeT BO3MOXHOCTb CO34aHNUS aBTOMaToB B MeTanne uiu
TONIbKO B 4epTexax W pacyeTax, M3ydyeHue MX Npou3BOACTBA U Teopuu
ABNSAETCS eCTeCTBEHHOW da3on 4yenoseyeckon nwbosHaTenbHOCTU. Molb
yenoBeYvYecKoro pasyMa CBOAUTCS Ha HET, eC/In caM 4YesloBeK CTaBUT Kakue-
TO XXEeCTKMEe rpaHuubl CBOEN MbITAMBOCTU. M BCe Xe CyweCcTBYIT acnekTbl
aBToMaTusaumm, KOTopble BbIXOAAT 3a paMKu Y3aKOHEHHOW
Nto603HATENBHOCTU M CTAHOBSATCS MPEXOBHbLIMM MO CBOEN CYTU. DTO MOXHO
NOSICHUTL Ha TnMpuMepe TexHUYecKoro pykosoamTensa ocoboro Tuna,
KOTOpPOro s Ha3ean 6bl MaWMHOMOKAOHHMKOB.

MHe oO4YeHb XOpOWO W3BECTHbl MALMHOMOKIOHHUKM Hawero mumpa C Ux
No3yHramu csobogHoOro npeanpuvHMMaTenbCTBa M SKOHOMUKW, OCHOBAHHOWM
Ha CTpeMneHUn K Haxwuee. H AyMmakw, 4YTO MaLMHOMOK/IOHHUKM MOryT
CyWeCcTBOBaTb N CYLLECTBYT U B KOMMYHUCTUYECKOM MUpeE.

Bnactb n Xaxpa BNactu - 3TO, K HECYacCTblo, peasibHble CUbl, KOTOpble
BbICTYMAKOT B pa3HoobpasHbix obnadveHusax. Cpean daHaTUUHbBIX XKpeLoB
CWUNbl BCTpeYaeTCcss HeMano TaKuX, KOTOpble HEeTeEpPnMMO OTHOCATCH K
OrFpaHUYeHHbIM BO3MOXHOCTSIM 4enoBe4yecTBa, M B 0cCObeHHOCTM K
OrpaHUYeHnaM, CBSA3AaHHbIM C HEHAAEeXHOCTbd W HenpeackaslyeMOCTblo
yenoBeyeckoro nosedeHnsi. IOTU  O06bIYHO CKpblBaeMble CKJIOHHOCTU
PYKOBOAUTENST MOXHO BbISIBUTb MO O06JIMKY MNOAYMHEHHbIX, KOTOPbIX OH
cebe Bblbnpaetr. OHN CMUPEHHbI, HE3aMETHbI U rOTOBbI BbINOJIHUTL Nt0b6oe
€ro pacnopsiXeHume; WMMEeHHO MO3TOMY OHM B 06WeM-TO OKa3blBalTCsA

6eCI'IOMOU_I,HbIMVI, Koraa HEeOXNnaaHHO nepecrtarT 6bITb TOJIbKO



MeXaHW4YeCckKMMn ucnonHuTenamm ero Boan. CrnocobHble MposiBUTH
OrpOMHOE ycepane M B TO Xe BpeMs MOYTU JNULWEHHble COBCTBEHHOM
WHULUMATUBbLI, OHM MNoAO06HbI €BHyxXxaM B rapeMe wuaen, C KOTOpbIMU
obBeHYaH nx cynTaH.

NMOMMMO TOro0 4YTO MALUMHOMOK/IOHHMK MPEKSIOHAETCS nepes MalMHOW 3a
TO, 4TO OHa cBob6oAHa OT 4YenoBe4YeCKUX OrpaHWYEeHU B OTHOLUEHMUMU
CKOPOCTM M TOYHOCTW, CyLLecTBYyeT ewe OAMH MOTMB B ero noBeAeHuwn,
KOTOPbIN TpyAHEEe BbISBUTb B KaXXAOM KOHKPETHOM C/ly4yae, HO KOTOpbli
TEM He MeHee JO0/KEeH wurpaTb BecCbMa BaXHYyK pofib. MoOTMB 3TOT
BblpaXkaeTcsi B CTPEMNIEHMN YUTU OT JINYHOM OTBETCTBEHHOCTW 3a OrnacHoe
nnn rnbenbHoe peweHue. [MobyxaeHUs Takoro poaa nposIBAATCS B
NoNbITKaxX NMepenoXuTb OTBETCTBEHHOCTb 3@ NOAOOHbIE pelleHns Ha 4YTo U
Ha KOro yrogHo: Ha cry4val, Ha HayanbCTBO, Ha €ro NMoJAUTUKY, KOTOPYHO-
A€ He MOoNoXeHOo obcyxXaaTb, UM Ha MeXaHW4YeckKoe YCTPOMCTBO, KOTOpoe
AKO6bl HEBO3MOXHO TMOJSIHOCTLKD MNOCTMYb, HO KOTOpoe obnagaet
6beccnopHo 06BbEKTUBHOCTLIO.

BepoATHO, @ MOTMBbI Takoro e poAa ABWMXYT  MNOTepneBLUMMU
KopabnekpyweHune, Korga OHW TSHYT Xpebui, 4Tobbl OonpenenuTb, KTO
AomkeH 6biTb cbeaeH nepBbiM. [10A0B6HLIMWM  aprymMeHTaMM WUCKYCHO
onepupoBana 3awuta DMxXMaHa. M3 Taknx e MOTUBOB UCXOAAT U Te, KTO
pasgaeT o4HMM congataMm, UCMOJSIHAKWMM NpUroBop o paccrpene, 6oesble
NaTpoOHbl, @ APYrMM - XOJSI0CTble, TeM YTOObI KaxAbli congaT Tak HUKoraa u
He y3Han, yyacTBoBan nm oH B ybuncree. HeCOMHEHHO, 4YTO NoA06HbIMKU Xe
ynoBKamMu 6bynoer  nbiTaTbCqd  ycnokamBaTb  CBOK  COBeCTb  TO
BbICOKOMOCTaB/MIEHHOE [AO/DKHOCTHOE JIMLO, KOTOpOEe OCMENUTCH HaxaTb
KHOMKY nepsBoi (1 nocnegHen) aTOMHON BOMHbI.

DTO CTapblii KONAOBCKOW TPIOK, 4YpeBaTbii, NpaBaa, Tparnyeckumu
nocneacTBMsIMM: NOCMEe yAA4YHOr0 WMCXO0Aa PUCKOBAHHOrMO npeanpusaTus
NPUHOCUTCS B XXEpPTBY MNepBOe BCTPEYHOEe XMBOE cyuwectBo. Kak Tonbko
TAaKOW rocrnogmMH HadMHaeT CO3HaBaTb, 4YTO HEKOTOpble 4yenoBeyeckue
dyHKUMM ero paboB Moryt 6bITb nepedaHbl MalMHaM, OH MNPUXOAUT B
BOCTOpr. HakoHeu-TO OH Halwes HOBOro MNOAYMHEHHOrO - 3HEPruyHoro,
YCNY>XIMBOrO, HAAEXHOro, HWKOrA4a He BO3paXkawuwero, AEeUCTBYHOLLEro
6bICTPO K 6e3 Manenwmnx pasmblineHnn!

MopgymMHeHHbIM Takoro Tuna BbiBeaeH YanexkoMm B ero nbece "R. U. R.". Tak



Xe Kak un pab u3 "Jlamnbl AnagavHa', oH Hu4ero He TpebyeT. OH He
NPOCUT KaXAyl Heaent BbIXOAHOrO AHA WU He HYXAaeTcs B TeneBusope
Anga ceoero xunuwa. OH gaxe He HYXAAeTcs B Xunuvwe. Ho CTOUT ToNbKO
notepeTb Jlamny, Kak OH MoSABASETCA U3 HUOTKyAa. N ecnu pagum Bawux
Lenen Bbl pewmnTecb NyCTUTbCA B NJaBaHWe NpPOTUB BeTpa 06LWEnpUHATON
Mopanun, Baw pab HWKOrga He ocCcyaAuT Bac, paxe He 6pocmT Ha Bac
BoMpowlatouero B3rnsaa. Tenepb Bbl CBO6OAHbI MAbITb, KyAa Bac Bneyer
cyabba!

Takasa ncMxosnornss CBOMCTBEHHA KONAYHY B MOJIHOM CMbIC/ie 3TOro C/oBa.
KonayHoB Takoro poaa npeaocreperarT He TObKO LEPKOBHbIE AOKTPUHDI,
HO W OpraHM4yeckn TnpuUCYLLMA  4YesioBeYyecTBy  34paBbli  CMbICH,
BblpaX€eHHbIW B flereHgax, Mudax wn TBOPEHUSAX 34pPaBOMbICASALMX
nucatesnen. Bce OHM CXOAATCA Ha TOM, YTO KONAOBCTBO He TONIbKO rpex,
BeAylWMA B aa, OHO TauT B cebe OonacHOCTb A/ CaMOM XM3HW Ha 3emne.
3T0 06010A00CTPbLIN MeY, KOTOPbIN paHO UM NO34HO MPOH3UT Bac.

340eCb YMECTHO BCMNOMHWUTb UCTOpUIO O pblibake U [XUHHE u3 "Tbicaun u
oaHon Houun". Pbibak, 3abpocuB ceTb B6AM3M 6HeperoB [lanecTuHbl,
BbIJIOBMT 3aKYMNOPEHHbIN MMHAHBIN KYBLWKWH C nedyaTtbio uapsa ConomoHa.
OH B3naMbiBaeT ne4yaTb, U W3 KyBWWHA BbipblBaeTca cTtonbé AbiMa,
NPUHMMAOWMN POPMY MMraHTckoro >KMHHa. [>KMHH roBopuUT pbibaky, 4To
Hekorga oH, [XWHH, 6bl1 OAHUM M3 MATEXHWUKOB, KOTOPOro BEIUKWUI Lapb
CONOMOH 3aMKHYN B KyBLWH. BHavane [XWHH HaMmepeBasca BO3HaArpaguTb
cBoero ocsoboautensa BnacTtbto M 6oraTctBOM. HO npoxoaunu Beka, wu
TOrA4a OH pelnn yMepTBUTb NEPBOro XXe CMePTHOrO, KOTOPOro OH BCTPETUT,
W npexae Bcero cBoero ocsoboautens.

Ha cBoe cuyacTtbe, pblbak oKasanca Haxoa4yMBbIM  MasblM, WCKYCHO
BNajeBLLINM opyxueM nectn. Urpas Ha Twecnasmu [>XMHHa, OoH ybexaaer
€ro nokasaTb, KakK Takoe orpoMHoe CylecTBO MOXET BTUCHYTbCS B CTOJb
ManieHbKU cocya. KMHH, AOKasblBasg 3TO, CHOBA BJie3aeT B KYBLUWH.
Pbibak TyT Xe 3anedaTbiBaeT ero, 6pocaer 310CHACTHbLIA KYBLUWH B MOpEe U
nosapasnseT cebs co cnaceHmeM. C Tex NOp OH XWBET, He 3Has rops.

B Apyrnx nereHaax repow, CTaskuBasiCb C Marmem yxe He CTONb Clly4alnHo,
nnbo oKka3sblBaeTCs Ha rpaHu katactpodbl, MM60 TepnuUT MOAHbLIA KpaX. B
CTMXoTBOpeHMU eTe "YueHunk Yyapoaes" n3obpaxeH HbIN cyra, KoTopbin

YNCTUT oadeXAay CBOEro Xo3damHa - BO)'ILUEﬁHl/IKa, noaMeTaeTr noa Un HOCUT



Boay. OgHaxkabl, NONYy4YMB NpUKa3 HaMoSHUTL 6OUYKY BOAOW, cayra ocTancs
OAWH. TloaBepXXeHHbIA TOWM JeHu, 4YTO SBNSAETCS WCTUHHOW MaTepblo
n3obpeteHnn (OT TakoW >Xe NeHW Apyron Manbyuwka, paboTaBwnin y
MawwHbl HbloKOMeHa, Npuuenus Kak-ToO BepeBKY OT KpaHa, BnycKawLero
nap, K 6anaHcmpy, co3gaB TeM CaMbiM MEPBbIA AaBTOMATUYECKUIM KnanaH
*), reTeBCKUM Yy4YeHUK 4Yapoaesi, 3arnoMHWU OTPbIBKM MNOACNYLUAHHbIX UM
3aK/IMHAHUM X035IMHa, MNpPOM3HEeC MX M 3acTaBuU/l MET/y KadaTb BOAY B
60uKy. DTy 4acTb 3a4ayM MeTna UCMONHAET 6bICTpO M aHepruyHo. Koraa
Xe€ BOAA Hayana nepenuBatbCa 4Yepe3 Kpah 604YKM, ManbyuK BAPYr
obHapy>xun, 4To oH 3abbln 3aK/INHAHUSA, KOTOPbIMM Yapoaen ocTaHaBnBan
MeTny. Manbuunk 3axnebbiBaeTcss M NOYTU TOHET B BOAE, HO TyT Yapojen, K
CYacCTbl, BO3BpaWaeTcsl, MNPOU3HOCUT HECKONIbKO BNACTHbIX CHOB,
ycMupsawwmx 6yHT Bewen, a 3aTeM 3ajaeT CBOEMY YYEHUKY M3PSAHYHo
B36yuky. [laxxe B 3TOM Cny4yae KaTacTpody yaAaeTcsas OTBpaTUTb JMWb C
nomoulbto deus ex mashina *.

* Mo npepaHunto, 3To n3obpeteHne 6bIN10 caenaHo aHrMUMNCKUM ManbyYnMKOM
Fremdpun MNoTTepom.

* deus ex mashina (nat.) - gocnoBHo "6or u3 MawwuHbl". B nepeHOCHOM
CMbICNe-4yyao, MasioBeposTHasi CyacTiMBasl pa3BsA3Ka ApaMaTUyecKomn
cuTyaumm.

xakob6C, aHrMMNCKUA NucaTenb Hadyana XX Beka, AoBes 3TOT NpuHUMN A0
CBOEro normyeckoro koHua B noeectn "Ob6esbsaHbA nana", koTopas
npeacrasnser cobonm oaAMH U3 Knaccuyeckux obpasuos "nuTepartypsbl
y>xacoB". B noBectTM onNucbiBaeTca aHrnmnckas pabodas cembs,
cobpaswasaca kK obeay Ha KyxHe. CblH BCKope yxoauT Ha ¢dabpuky, a
CTapUKM poanTenu CAyLwatoT pacckasbl CBOEro rocTs, CTaplero CepxaHTa,
Bo3BpatuBLleroca ns NHamu. NoCtb pacckasbiBaeTr 06 MHAMNCKON Marmu u
NnoKasblBaeT Ta/IMCMaH - BbICylWeHHY o06e3bsHbio nany. o ero cnosam,
WHAWNCKUIA CBATOWM Hagenwusn 3TOT, TaJMCMaH MarmyeckMMm CBOWCTBOM
WUCMOMHATL MO TpWU XenaHus nboro n3 Tpex CBOUX MNOCieaoBaTesbHbIX
Bnagenbues. [OCTb roBOpuT, 4YTO 3TO NOAXOASWMWA ClyyYyanm uUCNbITaTb
cyabby. OH He 3HaeT nepBbiX ABYX XenaHWW npeabiaywero Bnagenbua
Ta7MCMaHa, HO €My WU3BEeCTHO, 4TO NOoCAeAHUM XefllaHueM  ero
npeglwecrtseHHMKa b6bina cMepTb. CaM OH 6bl1 BTOPLIM BnagesnbLleM, HO TO,

4YTO OH UCMNbITanA, CINWLKOM CTpalWHO NeEpeCKa3blBaTb. ocTb Y>XX€ HaMepeH



6pocuTb BONWEDBHYK fany B KaMWH, HO XO35IMH BbIXBaTbiBaeT ee U,
HEB3Mpass Ha MNpeaocTepexeHus, nNpocuT Yy Hee JABecTun (QyHTOB
CTEPJINHIOB.

Yepe3 HeKOTOpoe BpeMs pasfaeTcs CTYK B ABepb. BXOAUT O4YeHb BaXkHbIl
rocnoavH, cayxawun Ton dupMmbl, B KOTOpon paboTaeT CbiH Xxo3sauHa. Co
BCEMN MArNKOCTbIO, Ha KOTOPYK OH crnocobeH, rocnoauH coobuiaeT, 4To B
pe3ynbTate HecyacTHOro cny4yas Ha ¢dabpuke cblH Xxo3amHa normb. He
cumtas cebsa HM B KOEW Mepe OTBETCTBEHHOM 3a cny4duBweecs, dupma
BblpakaeT ceMbe normbwero ceoe cobonesHoBaHME U MPOCUT MNPUHATb
nocobue B pasMmepe ABYXCOT (PyHTOB cTepnuHros. ObesymeBlune OT rops
POAUTENN YMOMSIOT - U 3TO UX BTOPOE XenaHue, - YTobbl TaAMCMaH BEPHY/
MM CblHa... BHe3anHO BCe MOrpyxaeTcss B 3/10BELUYD HOYHYK TbMY,
noaHumaetcsa 6yps. CHoBa CTyk B ABepb. Pogutenn kakum-to ob6pasom
Y3HaT, YTO 3TO MX CblH, HO, YBbl, OH 6ecnnoTeH, Kak npu3pak. Uctopus
KOH4YaeTCss TeM, 4YTO poOAUTENM BbIpaXkalT CBOe TpeTbe U nocneaHee
XXenaHue: OHW MPOCSAT, YTObbl NPU3paK CbiHA yAANMNCS.

JlenTMOTMB BCEX 3TUX WUCTOPUMN - OMACHOCTb, CBSA3aHHas C MNpPUMPOAON
Marm4yeckoro.

Mo-BMANMOMY, KOPHM 3TOM OMACHOCTM KPOKTCA B TOM, 4YTO Marmyeckoe
NCNOMHEHNE 3a4aHHOr0 OCYLLEeCTBSIETCA B BbiCWEN CTeneHn 6yKBanbHO U
yTo ecnn marusa Boobule cnocobHa aaposBaTb 4YTO-NM6O, - TO OHa AapyeTt
MMEHHO TO, YTO Bbl MOMPOCWIN, @ He TO 4YTO Bbl MOApPasyMeBasn, HO He
CyMenun TOYHO cpopMynmpoBaTb.

Ecnn Bbl npocute ABeCcTU (yHTOB CTEP/SIMHIOB M He OroBapuBaeTe npwu
3TOM, YTO He XenaeTte WX MNOAYyYUTb LEHOK >XWU3HM Balero CbiHa, Bbl
nony4ymte cCBoM ABeCTU (DYHTOB HE3aBMCMMO OT TOro, OCTaHEeTCs /1M Ball
CblH B XWBbIX WIn ympert!

He wuckn4yeHo, 4YTO MaruMs aBTOMaTU3auMM M, B YACTHOCTU, NIOrM4Yeckune
cBoMcTBa camoobyyarwwmxca aBToMaTtoB 6yayT NposBAATbCA CTOJMb Xe
6yKBasibHO.

Korpa Bbl Begete urpy, cobniogas Bce npasuia, U HacTpavBaeTe MallMHY
Tak, YyTobbl OHa Mrpana Ha BbIUIPbIW, Bbl NOMy4YUTE €ro - ecnm nony4yute
yto-nnbo BOOOGLWE, - HO MpM 3TOM MalIMHaA He 06paTUT HWM Manenwero
BHMMaHMA Ha ntobble coobpaxeHus, 3a WUCKIIYEHMEM TeX, KOTopble,

COrnacCHoO yCtaHOBJIEHHbLIM MpaBwmnaMm, NpuUBoAAT €€ K BbIUIpbIlly. Ecnn Bbl



BeAEeTe BOEHHYI Urpy C HEKOTOPOM YCNOBHOM MHTepnpeTaumnen nobeabl, To
nobena 6yaner pocturHyta 060N LEHOW, Aaxe LEeHOM YHUUTOXEHUS
Bawen CcOB6CTBEHHOM  CTOPOHHDI, eCnn  TOMbKO  COXpaHeHune  ee
XM3HecnocobHoCcTn He 6yaeT COBepLIEHHO YeTKO 3anporpaMMmMpoBaHO B
yucne ycnosun nobensbil.

37O HeuTo 6onbluee, YeM HEBWHHbIM Napadokc. MHe onpeAeneHHO HeyeM
OMNpoBeprHyTb npeanosoxeHve o ToM, 4yto CLUA mn Poccusa BbiHawmBaroT
naen MCNONb30BaHUSA MalWMH, U B YACTHOCTM OOy4arolWMXCs MaluH, And
TOro 4ytobbl onpeaenMTb MOMEHT HaXaTus KHOMKW aTOMHOW BOMHbI - 3TOro
coBpeMeHHoro ultima ratio *.

* ultima ratio (nat.) - nocneaHni [oBoOA.

NCcnokoH BeKOB apMuMu BefM BOWMHbI, KOTOpble BcCerga oTcTaBanuM oT
TEXHUYECKNX BO3MOXXHOCTEN CBOEro BpeMeHW. [0BOPAT, UTO B KaXKAoM
BOMHE XOpoLUMe reHeparsbl BOKOKT TaK, Kak BOeBasn B NOCeAHEN BOWHe, a
naoxuve reHepanbl - Kak B npeanocneaHen. [encTBuTeslbHO, MeToAbl
BeaeHus 60eBbiX AENCTBMK B "BOEHHOW urpe" HMKoraa He nocrnesalrT 3a
N3MeHeHnsMn peanbHon ob6cTaHoBKKW. DTO 6bINO BepHO BcCerga, XoTs B
nepuoabl, u3obunosaBwMe BOWHAMKW, MOPOM HAXOAMNIOCb AOCTATOYHO
BOMHOB, CYMTaBLUMX, YTO BOMHA, B KOTOPOM OHWM y4yacTBOBa/W, npoTekana
B CpPaBHUTENbHO MeANleHHO W3MEHSBLUMXCA YCNoBUSAX. WIMEHHO 3Tu
WUCMbITaHHblE BOMHbI W SABASAKOTCA BOEHHbIMWM 3KCNepTaMnm B UCTUHHOM
CMbICNe cnosa.

B HacTosillee >e BpeMs 3KCNepToB BeAeHUSs aTOMHOW BOWHbI He
CywecTByeT. DTO 3HAYUT, YTO HEeT TakuX Naen, Kotopble obnaganu 6ol
KakKuM-nnmbo OnbITOM B BOEHHOM KOHMNMKTe, rae obe CTOPOHbI
pacrnosiaraloT aTOMHbIM OPYXMWEM U NPUMEHSAIT ero. PaspylieHne ropoaos
B aTOMHOM BOWHe, AeMopanusauus nwoaen, ronod, 601e3HM U KOCBEHHbIE
rybutenbHble NocneacTBms BOMHbLI (KOTOpble MOryT Bbi3BaTb 3HAUUTENbHO
6onblee YNCNo XepTB, YEM B3PbIBbl M NPSMOE BbiNageHne paanoakTUBHbIX
0CaAKoB) - BCE 3TO M3BECTHO /INLWb NPeAnON0XNTENbHO.

BepodATHO, NO3TOMYy W psagaTca B MaTpuMoTUYECKMe oaexabl Te, KTOo
npeyMeHbllaeT NoTepu 4enoBeyecTBa M MNpeyBenYMBaeT BepOSATHOCTb
BbIDKMBaHMSA HApoAOB B YCNOBUSAX MUPOBOM KaTacTpodbl HOBOro tuna. Ho
€eC/nin aToOMHas BOMHa NpUBOAUT K MOJTHOMY CaMOYHUUTOXEHUID, a 06bluHble

BOEHHblE AENCTBUS TEPAIOT BCAKMNI CMbIC/n1, TO, O4YeEBUOHO, cCoAeEpXaHume



CYXOMYTHbIX BONCK M BOEHHO-MOPCKOro ¢noTa OKaXeTcs B 3Ha4YUTENbHOM
Mepe 6ecuenbHbIM, a 6eaHble, NpeaaHHble cnyxbe reHepasnbl M agMupansl
ocTaHyTcsa 6e3 paboTbl. ®MpMbI MO NPOM3BOACTBY pakeT He 6yayT 6onblue
UMeTb TOro naeasibHOro pblHKa cbbiTa, rae Bce U3aennsa npegHasHavyaloTcs
ONS  OAHOKPATHOrO  WMCMOSib30BaHMA M MO3TOMY He BCTynawT B
KOHKYPEHUMIO C npoayKuuen, KOTOpyk ele npeactout M3roToBUTb.
[yxOBeHCTBO bynet NNLWEHO BO3MOXHOCTHU NposiBUTb CBOIO
BOCTOPXEHHOCTb M 3K3anbTauul, BcCeraa COonyTCTBYHOLWME KpPeCcTOBbIM
noxogam. FoBops KOopoye, ecinm HadyHeTcs "BoeHHas urpa" ¢ nogobHoi
NporpamMMon, TO HanAeTCa MHOrO NuL, KOTopble, YNycKas M3 nossi 3peHus
BO3MOXHble MOCNeACTBMSA, NOTpebyloT cBoM ABEeCTU (YHTOB CTEpPJSINHIOB,
3a6bIB YNOMSAHYTb, YTO CblH AOJ/IXXEH OCTaTbCsl B XXMBbIX.

MOCKONbKY Halle AeNCTBUTENIbHOE XeNnaHne Bceraa MoXeT 6biTb BblpaXKeHo
HETOYHO, MNOCNeACTBUS 3TOr0 MOryT CTaTb 4Ype3Bbl4aMHO Cepbe3HbIMU
Torga, Korga npouecc UCMOSIHEHUS HAWMX XenaHWW OCYLEeCTBSeTCs He
NpsSMbIM NYTEM, @ CTENEeHb UX peanim3aunm He AcHa A0 CaMOro KoHua.
O6bI4HO Mbl OCYLLUECTBASEM HaWM XenaHus, ecnn Boobule Mbl CNOCO6HbLI B
CaMOM fefie OCywecTBUTb MX, C MNOMOLbIO npouecca obpaTHOW CBsA3M,
KOTOpasi MO3BONSET CpaBHMBATb CTeNeHb AOCTUMXEHUS MPOMEXYTOYHbIX
uenem c HawwuMm BocnpusaTuem. [lpu TakoMm npouecce obpaTHas CBA3b
NpoxoAuT 4Yepe3 Hac M Mbl MOXEM - MOKa elle He CAMWKOM MNO034HO -
NnoBepHYTb Ha3aa. Ecin xxe mexaHM3M o6paTHON CBA3M BCTPOEH B MALUUHY,
OENCTBME KOTOPOM He MoXeT 6biTb MPOKOHTPOSIMPOBAHO A0 TeX Nop, noka
He AOCTUrHyTa KOHeyHas ueflb, BepOsATHOCTb KatacTpodbl 4Ype3BblYaMHO
Bo3pacTtaeT. MHe, Hanpumep, 6b110 6bl B BbICLUEN CTENEHW HENPUSTHO
y4yacTBOoBaTb B MEepPBOM WUCMNbITAHUM aBTOMOOGWNSA, YynpaBAseMoro nmnpu
rnomMowm HOoTOINEKTPUYECKNX YCTPONCTB 0bpaTHOM CBA3U, ecnm bbl B HEM
He 6bl10 PYKOSATKM, KOTOpas NO3BOMISIET B3sATb ynpasBsieHne Ha cebs B TOT
MOMEHT, Koraa 3aMedaellb, YTO aBTOMO6UIb HEeCeTCa Ha AepeBo.

Jliogn C ncuxonorvem MaAWMHOMOKIOHHWUKOB 4acTo MUTalT WANO3ULO,
6yATO B BbICOKOABTOMaTU3WMPOBaHHOM Mupe noTpebyeTcd MeHblue
n3obpertaTtenbHOCTM, YeM B Halle BpeMsi; OHW HAAewTCs, 4YTO Mup
aBTOMaToOB BO3bMeT Ha cebsa Hanbonee TpyaHYH 4YacTb Halen YMCTBEHHOM
AesaTeNbHOCTM - KakK TOT rpeyeckmn dunocod, KOTOpbIM B KayecTse

pPUMCKOrIo pa6a 6bin NPUHYXAEH AyMaTb 3a CBOENro rocnoanHa.



JTo saBHoe 3abnyxaeHuwe. LleneHanpaBnieHHbIW MeXaHW3M BOBCE He
ob6s3aTenbHO 6yaeT uckaTb NyTEN AOCTUMXKEHUS HAWMX Lenein, ecin ToNbKo
Mbl HE paccyMTaeM ero cneumasbHO ANSA peleHusa 3Ton 3agayn. MNMpuyem B
X0A4e MNpOeKTUPOBaHMS TakKoro MexaHu3mMa Mbl AO/KHbl NpeaBuaeTb BCe
CTYNeHW npouecca, AN9 YyrnpasB/eHUs KOTOPbIM OH CO343aeTcs, a He
NPUMEHATb NpUBAMXKEHHbIe MeToAbl MPOrHO3MpoBaHUA, 3PEdEKTUBHbIE
VWb A0 onpeAenieHHOro NyHKTa, Aajsiblle KOTOPOro pacyeTbl BeAYyTCS Npu
BO3HWKHOBEHWU HOBbIX 3aTPyAHEHUN.

Pacnnata 3a owunbkM B MPOrHO3MPOBaAHMM W B Hawe BpeMsl AOCTAaTOYHO
BeNMKa, HO OHa elle b6onblie BO3pacTeT, KOrAa aBToMaTusaums AOCTUTHET
NOSHOrO pa3sMaxa.

B Hawe BpeMsa cTana o4YeHb MOAHOW uAaes npefoTBpaLleHUs HEKOTOPbIX
onacHocTen M B 0CO6eHHOCTM Yrpo3, CBsI3@aHHbIX C aTOMHOW BOWHOW, Npu
NOMOLLKM aBTOMaTUYECKNX YCTponcTB Tuna "fail-safe" ?.

Noesa >Ta ocCHOBaHa Ha nNpeanooXeHMW, 4YTO [OEeNCTBUMEe YCTPOWCTBA,
Bblleawero u3 3a4aHHoOro pexumma pabotbl, MOXHO o06e3BpeaunTb.
Hanpumep, ecnu obHapyXeHO, YTO pexumMm Hacoca BeAaeT K aBapuu, TO,
noxkanym, ropasgo nyduwe, 4tobbl OHa mnpou3owsa OT OTKAa4YKu BOAbI,
HeXenu oT B3pbiBa MNpu M36bITOYHOM AaBneHuu. Ecnuv Mbl MMeeM ageno ¢
XOpOLWO MOHATOM OMACHOCTbK, TEXHWKa aBTOMaTUYECKOW 3awuTbl TUMa
"fail-safe" * npaBoMepHa n nonesHa. OQHAKO OHA HEMHOroro CTouUT nepea
/INLOM ellle He NOHATOW OMacHOCTMW.

*  Top yctpouctBoM Tuna  "fail-safe" noHumatoTca  ycTponcTsa
AVCTAHUMOHHOIO KOHTPOSIA W YyrpasBieHUss cuctemamu, no3songowme
NnpefoTBPaTUTb HENPaBWbHbBIN XO4 KOHTPOAMPYEeMOro npouecca B ciy4dae
HEMCnpaBHOCTM annapaTypbl

Hanpumep, korga oTaaneHHas, HO Heu3bexHas OonacHOCTb Yyrpoxaet
yesioBeyecTBY  YHWUYTOXEHuMeM, TO JMWb  TwWaTesbHOe  U3y4yeHue
06LEeCTBEHHbIX SIBIEHUW MO3BOJIUT CBOEBPEMEHHO BbISBUTb 3TY POKOBYHO
yrposy.

OnHako noTeHuManbHble Yrpo3bl TaKOro poAa NMWeHbl Orno3HaBaTeNbHbIX
apnblkoB. [loatomy, xoTa wMetoabl “"fail-safe", npepgHasHavaemble AN
6/10KMPOBKM OMNACHbLIX pPeXnMoB paboTbl aBTOMATU3NMPOBAHHbLIX CUCTEM, U
MOryT CTaTb Heo6XoAMMbIMM ANSA NpeaoTBpaleHns MUMPOBOK KaTacTpodebl,

MX HN B KOEM CJly4da€e HENb34d CHYUTATb AOCTATOYHbIMU.



NMockonbky TexHuka Bce B 6onbwen Mepe npuobpetaeT CnocobHOCTb
OCYLLEeCTBNATb yesioBeyeckume HaMepeHus, nx MaTemaTmyeckas
dopMynmpoBkKa AoKHa cTaTb Bce 6onee n 6onee 0b6bIYHLIM AENOM.

B npownoM HenonHas v owuboyHas oueHKa 4YenoBeYeCKMX HaMepeHuin
6blna OoTHOCUTEeNbHO 6e3BpeAHOM TOMIbKO MOTOMY, YTO el conyTCTBOBanu
TEXHUYECKNE OrpaHuUYeHusl, 3aTpyaHSBLUME TOYHYH KOJIMYECTBEHHYHO
OLIEHKY 3TMX HaMepeHUNn. DTO TONIbKO OAMH U3 MHOMMX NMPUMEPOB TOro, Kak
beccunne yenoseka orpaxgano Hac A0 CUX MNOP OT pas3pyLLUUTESIbHOro
HaTUCcKa yenoseyeckoro 6e3paccyacrtaa.

MHbIMM cnoBamu, XOTS 4YenoBeyecTBO B MNPOWIOM UM CTalKMBasioCb CO
MHOIMMMM OMACHOCTAMM, C HMMW ObIIO 3HAUMTENbHO Nlerye CnpaBAsATbCS
6bnarogaps TOMy, 4TO BO MHOMMX CAy4Yasax yrposa npossBnsnach
OAHOCTOpPOHHE.

B Bek, korga ronoa CTaHOBUTCS 60/bWION Yrpo30iM, MOXHO WCKaTb
CnaceHus B yBeJIMYEHUU MPOM3BOACTBA MULLM, U OKA3bIBAETCs, YTO yrposa
yXe He CToNb Benuka. Npu BbICOKON CMEPTHOCTM (B 0COBEHHOCTU AETCKOMN)
M Npn Oo4YeHb CnaboMm pasBUTUKM MeAUUMHbI XU3Hb KaXA4oro yenoseka 6bina
601bLLION LEHHOCTbIO, M MO3TOMY JHOASM CrpaBeanBO MpeanucbiBanochb
NAOANTBLCS N pa3MHOXATbCSA. Yrpo3a rosoAa oka3sbiBasia Ha Hac AaBneHue,
noaobHoe AaBfIeHUID CUbl TAXECTU, K KOTOpOoW Bcerga npucrnocobrieHbl
HalIW MbIWLbl, KOCTU U CYXOXUNUS.

NepeMeHbl B  HamnpsH»XeHHOCTU COBPEMEHHOW  XW3HW, Bbl3BaHHblIE
NOsIBIEHNEM HOBbIX YCTPEMAEHUA WU WNCYE3HOBEHWEM CTapblX, MOXHO
CpaBHUTb C HOBbIMW rpobnemMamm KocMuyecknx nosetoB. CoOCTOSAHME
HEBECOMOCTM B KOCMMYECKOM Kopabne ocBoboxaaeT Hac OT MOCTOSAHHOW,
HanpaB/IEeHHOMN B OA4HY CTOPOHY CWUJ/Ibl TSXXECTU, K KOTOPOM Mbl MPUBbLIKIN B
Hawen noBceaHEBHOWN XWU3HWU. [lyTewecTBEHHNKY B KOCMMYECKOM kKopabne
HY>XXHbl PYKOSITKM, 4YTOOblI AepXaTbCs; HYXHbl Tybbl, UTO6blI BbKMMaTb U3
HUX MULLY WU MUTbE; HYXHbl pasnnyHble Npnbopbl, YTObbI ONpeaensaTb CBoe
NoNoXeHne, 1, x0T BCE 3TU NpuMcnocobneHus nomoratT TOMY, 4TOObl
dunsnonornyeckoe CoCTosiHMe nyTewecTBEHHNKA He CULWIKOM, HapyLlanoch
BCE XXe OH He MOXEeT 4YyBCTBOBaTb cebsa Tak yaobHO, Kak eMy XOTesnioCh bbl.
Cvna 3eMHOro npUTSXEHUS CTOMb XXe [APYXECTBEHHAa HaM, CKOJib U
BpaxkxaebHa.

To4yHO TakK Xe, Korga wanm He CTpaaalotT OT rojioga, CepbeE3HbIMU



npobnemMamMm MoOryt CcTaTb NepenpomM3BOACTBO MPOAYKTOB MNUTaAHUS,
6ecuenbHOCTb CyLLEeCTBOBaHUSA U pacTouMTENbCTBO. PasButme MeanuuHbI -
oaMH K13 aKTOpoB, CroCOb6CTBYOWMX NepeHaceneHno, 3TOM BecCbMa
Cepbe3HoM yrpose, nepeg nMUOM KOTOPOM CTOUT cenyac yenoseyectBo. K
CTapblM MpUHUMNAM XUTEMCKOM MyApOCTW, TaKuM, HanpuMmep, Kak
"konenka pybnb 6epexet", - npuHUMNaM, Tak AONTO CNYXUBLWWUM NOASAM B
npowsoM, 6onblue HeNb3si OTHOCUTLCH KakK K 6eCCropHbIM.

Kak-To s npucytcTtBoBan Ha obepe B Kpyry Bpaden. HenpuHyxaeHHO
b6eceays mexay cobo nm He 60sCb BbiCKa3biBaTb BeWM HEOObIYHbIE, OHMU
cTann ob6CyxaaTb BO3MOXHOCTWU pelunTenNbHOro HacTtynnaeHus Ha 6onesHb,
Ha3blBaeMY JereHepaumern 4YenoBe4yeckoro opraHusaMma, Wanm nonpocTy
ctapoctbto. OHM He paccMaTpumBanu 3TOT BOMPOC BHE KOHKPETHbIX
BO3MOXXHOCTEN WU CpPeAcTB, HeobXoAMMbIX ANA TaKOro HacTyMJeHWUs, HO
OCHOBHOE BHWMaHMe CropsLWmnxX CcoCpeaoToOYnSIOCb Ha ero KOHeYHbIX
pe3ynbTatax. CobecegHMKN CTPEMUNINCL 3arnssHyTb Bnepen, B TOT, 6bITb
MOXET, He TaKOoM yxe pJanekunh 3aBTpaWwHuM [eHb, Koraa MOMeHT
Hen3bexHOM cMepTu MOXHO byaeT oTAansATb, BEpPOATHO, B Heobo3pumoe
byayuwiee, a cama CMepTb CTaHEeT CTOJIb Xe C/y4YanHOW, Kak 3To GblBaeT y
MraHTCKUX CEKBOW U, KAXeTCH, Y HEKOTOPbIX pblb.

Sl He yTBepXaar, 4TO OHW O6blM NpaBbl B CBOMX MNpennosioxXeHuax (u s
COBEpLIEHHO YBEPEH, YTO OHW M He npeTeHAOoBanM Ha uTo-nmbo 6onbliee,
yeM npearnonioXeHusl), HO MMEHa Y4YeHblX, noAAepXuUBalwLWmMx 3Ty
rmnoTtesy, 6blAM HACTONbKO aBTOPUTETHbI - Cpeau Hux 6bin  aaxe
HobeneBCcKkM naypeart, - 4YTO 9 He Mor cebe MO3BOAUTb OTHECTUCb K MX
BbICKa3blBaHUAM npeHebpexuTenbHo.

N xoTs rmnoTtesa 6yaywero ceBepx AOMArONETUS 4YesioBeKa Ha MepBbli
B3rnsag mMorna nokasaTtbCs ype3BblYanHO yTewunTenbHou, ee
ocyuwecTtsieHne 6bi10 6bl CTpawHbIM HecyacTbeM, M Npexae BCero Ans
Bpayven. N60 cpaly CTaHOBUTCS SACHbIM OA4HO - Yes10BE4YeCTBO He CMOrio 6bl
OONro BbIHECTM 6GECKOHEeYHOro npoANeHUs BCEX XU3HEW, KOoTopble
poXxaarTcs Ha 3eMmne.

N peno He TONbBKO B TOM, 4YTO 4acCTb HaceneHusi, He cnocobHas
nogaepXxumeatb COBCTBEHHOE CyLleCTBOBaHWE, HaMHOro npeB3onaeT
YMCNOM TY 4YacTb HaceneHus, OT KOTOpOW ee CyLleCTBOBAHWE 3aBUCUT;

bena n B TOM, 4TO, I'Ip66bIBaF| B B€YHOM HeonnatHOM AoJiry nepen



npuenbLuamm n3 npownoro, Mbl oKaxeMmcs COBEpLIEHHO
HENoAroTOBMIEHHbIMM K peleHnto Tex npobneMm, KoTopble MOCTaBUT nepes
Hamu 6yayuiee.

CuTyaumsa, npu KOTOPOM XM3Hb BCEX rpaxaaH MOXEeT NpoAo/KATLCS CKOJb
yroaHo Aonro, HembicinMa. Ecnu xe, oagHaKo, BO3MOXHOCTb 6€CKOHEYHOro
NPOANEHUSA XU3HU OCYLWECTBUTCHA, TO pelleHue MNosIoXUTb npeaesn Yben-
nMbo XM3HU nnn xXoTa 6bl OTKa3aTbCsA OT MPOASIEHUS ee CTaHeT AefioM
BpayebHoOM Mopanu.

Ho kak e Torga 6bITb C NMpecTuKem Bpaden, B KOTOPbIX Mbl MPUBLIKIN
BUAETb CBSILEHHOCNYXUTenen, 60proWnXcs CO cMepTbi, 6e33aBeTHbIX
cnyr mmnocepana?

Sl ponyckat, YTO Aaxe B Halle BpeMs BCTpeyarTCsa c/yyau, Korga Bpayu
CYMTAOT CBOMM [JOJITOM HEe TMpUHMUMaTb Mepbl ANS MPOANEHUSA >KU3HU
6ecnonesHon, HEBbIHOCMMO My4uuUTesIbHOMW. He nydwe nn oTKasaTbCs OT
nepessi3blBaHNSA MyNOBUHbI HOBOPOXAEHHOMY ypoay W obneryntb CMepTb
CTapuKy, CcTpajaloweMy OT He onepupyemMoro paka u rmbHywemy oT
rMNoCTaTUYECKOMN NMHEBMOHWUMN, 3TOro "Apyra CTapukos", BMECTO TOro 4Ttobbl
LEHOWN He4yesioBeYECKMX CTpafaHWUM elle HEMHOro NpoasinTb €ro >XU3Hb.
Yale Bcero tTakume Belm genatoTcs 6e3 wyma n ¢ A0/HKHbIM cobniogeHnem
NPUANYMA, N TONbKO KOrga Kakom-HMbyAb HeBO3AEpXaHHbIM Ha A3bIK
Aypak BblbanTbiBaeT BpayebHylO TalHy, OHa CTaHOBUTCSA AOCTOSISHWEM ra3eT
W CyaoB, NOAHMMAOWMX WYM O "HAaCUNbCTBEHHOM yMepLBaeHun".

Ho u4to 6yaper, ecnn nopobHble peleHuss CTaHyT He peakuMm WU
HenpeaBUAUMBIM UCKAKOYEHWEM, a AOJ/KHbI 6yayT MpUHMMaTbCA NO4YTU B
KaXkioM cslyyae, CBA3aHHOM CO CMepTesibHbIM ncxogom? Yto byapert, ecnu
Kaxkablh 60/1bHOM HaYHET OTHOCUTLCS K Bpayy He TOJIbKO KaK K cnacuTento,
HO M KakK K CBOeMy BO3MOXHOMYy nanayvy? CMOXeT N Bpay Hectn bpems
AOBEpeHHbIX eMy cun gobpa u 3na? CMOXET M 4YenoBeyecTBO CaMo
BbIHOCUTb 3TOT HOBbIM NOPSAAOK Bewen?

OTHOCUTENbLHO NEerko oTCTamBaTb A06pPO M COKpylwaTb 370, KOraa OHU
YeTKO OTAesieHbl Apyr OT Apyra pasrpaHUYuUTesIbHbIMU JIMHUSAMU U KOraa
Te, KTO HaxoauTCs No Ty CTOPOHY, - HaluW SIBHble Bparn, a Te, KTO Mo 3Ty
CTOPOHY, - HallM BepHble CO3HUKN. HO KakK bbITb, €Cnm B KaxaoMm cnydae
Mbl [OJIKHbI CripawmeaTtb, rae Apyr v rae spar? Kak xe Ham 6bITb, ecnu,

nMOMMUMO 3TOr0, Mbl €WLE Nepeaanan peweHmne BaXXHenLWmnx BOMPOCOB B pPYyKu



HEeyMOMMOro yapoaes Unm, eciam yrogHo, HeyMosIMMoOn KnbepHeTudeckom
MallWHbI, KOTOPOW Mbl AO/IKHbl 3ajaBaTb BOMPOCbI MPaBWAbHO M, Tak
ckasaTb, Hanepea, euwe He pa3obpaBWKUCb MOAHOCTbKD B CyllecTBe TOro
npouecca, KoTopbln BblpabaTbiBaeT OTBETbI?

MOXHO N1 B 3TUX YCNOBUSX A0BepATb 06e3bsiHben nane, y KOTOPOW Mbl
NONpPOCUIN ABECTU (PYHTOB CTEPJINHIOB?

HeT, 6yayliee octaBnseT Mano Hagexa ANns Tex, KTO OXMAAET, YTO Halum
HOBble MeXxaHundyeckume pabbl co3gaayT As19 HAaCc MUpP, B KOTOPOM Mbl byaem
ocBob6OXAeHbl OT HeobXxoAMMOCTUM MbICAUTb. [IOMOYb OHM HaM MOryT, HO
npu YyCNOBMW, YTO HaAWKM 4YeCcTb U pa3yMm 6yayT yaoBNEeTBOPSTb
TpeboBaHMAM CaMOM BbICOKOM MOpasu.

Mup 6yaywero notpebyer ewe 6onee cyposon 6opbbbl npoTMB
OrpaHMYEeHHOCTM Hawero pasyMa, OH He MO3BOJINT HaM BO3/exaTb Ha
noxe, oXunaasa rnosiBjieHns Hawux pobotos-pabos.

VI

OgHa w3 Benukux npobneMm, C KOTOPOM Mbl HEU3BEXHO CTOSIKHEMCS B
6byaywem, - 3To0 npobsieMa B3aMMOOTHOLUEHWUS 4esioBEKa U MallWHbI,
npobnemMa npaBubHOroO pacnpegeneHns GyHKUMKW Mexay HuMK. Ha
nepBbin B3rNs4 MOXeT nMoKasaTbCs, 4YTO MawuHa obnagaer psaaoM
o4yeBMAHbIX Npeumywects. B camom pgene, oHa paboTaeTr 6bicTpee U C
6onbwnm eanHoobpasmeM nnmM No KpamHen mepe MoxeT obnagatb 3TUMU
CBOMCTBaMM, ecnu ee npaBuIbHO NOCTpouUTb. Lndposas BbluMcanTenbHas
MallMHA 3a OAMH AEeHb MOXET BbINOJHUTbL Takon ob6beM paboTbl, C KOTOPbIM
Lesion KoMaHAe BblYMCAUTENEN He CrpaBuUTbCA U 3a rod, nNputoMm pabora
6yaeT BblNO/IHEHA C HAMMEHbLUWUM KOJIMYECTBOM OLINOOK.

Bmecte ¢ TeM 4enoBek obnagaetr HECOMHEHHbIMWM npeuMmyllecTtBamu. He
roBops yXe 0 TOM, YTO Nt060M pasyMHbIN YesloBEK BO B3aMMOOTHOLLUEHUAX
C MAWWHOW CYUTaeT nNnepBOCTEMEHHbIMU CBOM, 4esloBEYECKMEe Lenu,
MallMHa B CPaBHEHWWU C 4YesIOBEKOM Jasieko He TaK C/NIoXHa, a cdepa ee
OENCTBUN, B3ATbIX B MX MHoroobpasmu, ropa3go MeHbwee Ecnm obbem
HeMpoHa Ceporo BellecTBa MO3ra Mbl NpuMeM paBHbIM 10-6 kKybuueckoro
MunanmeTpa, a 06beM HauMMeHbluero M3 COBPEMEHHbIX TPaH3UCTOPOB -
nopsiaka ofgHoOro kKybuuyeckoro MuaiMMeTpa, TO Takas oueHKka He byaert
CNIMWKOM HebnaronpuaTHOM C TOYKM 3peHUs NpeuMyLecTs HermpoHa. Ecnn

6enoe BewWweCcTBO MO3ra CuUMTaTb 3SKBMBAJSIEHTHbIM CXeMe CcoeanHEeHUM



BblYMCAUTENBbHOMW MalWIWHbI, @ KaXAbll HEWpOH paccMaTpmBaTb Kak
(hYHKUMOHANbHbIN aHanor TpaH3uncTopa, TO rmnoteTnyeckas
BblUMCNUTENBbHAs MallMHa, 3KBMBaANeHTHas MO3ry, pa3sMectunacb 6bl B
Lape OKOJI0 AEBATU METPOB ANAMETPOM.

B pnencrButenbHOCTU 6b110 6bl HEBO3MOXHO MOCTPOUTb BbIYUCAUTENBHYIO
MaWMHY C MJOTHOCTbKDO MOHTaXxa, B KaKOM-TO Mepe CXOAHOM C
OTHOCUTESIbHOMN NAOTHOCTbIO MO3roBoro BeLWecTBa, a nobas
BblYMCAMTENBbHAs MallMHA, N0 CBOMM BO3MOXHOCTSAM CpaBHMMasi C MO3roMm,
nMena 6bl pa3mepbl A0OBOAbHO 60NbWOr0 aAMUHUCTPATMBHOIO 34aHMS,
ecnu He Hebockpeba *. Bpaa nM MOXHO CUMTaTb, YTO MO3r B CPABHEHUN C
COBPEMEHHbIMU BbIYUCAUTENBHLIMWU MalUMHAMW HE MMEET OonpeaeneHHbIX
NpeMmyLlecTs, CBSI3@aHHbIX C ero  OrpoMHbIM  (YHKLMOHANbHbIX
AnanasoHoM, Hecom3mMepumo 60nblIMM, YyeM MOXHO 6bl10 6bl O0XuaaThb,
y4nTbiBas ero pusnyeckmne pasmepsl.

* Cnegyer uMmeTb B BuMAY, 4YTO OypHbIM nporpecc B o065aCcTM MUKPO
MUHMaATIOpM3aumm  (co3gaHuMe TaK  Ha3blBAaE€MbIX  WHTErpanbHbIX U
NJIEHOYHbIX CXEM) MOXET MpuBecTu B Gnmxanwme roabl K AasibHenwemy
paavKanbHOMY YMEHbLUEHUIO rabapnToB BbIYMCAUTENbHbBIX MALUWH.
NnaBHOE W3 3TUX MNpPeMMyLlecTB - MN0-BMAMMOMY, CMOCOBHOCTb MO3ra
onepupoBaTtb C HEYETKO OYepYEeHHbIMU MNOHATUAMKU. B Takux cny4dasax
BblYNCNMTENbHbIE MalWHbLI, MO KpanHen Mepe B HacCTosillee BpeMsl, NMo4vTu
He cnoCobHbI K cCaMO nMporpaMmMmpoBaHuio. Mexay TeM Haw Mo3r cBo60AHO
BOCMPUHMMAET CTUXW, POMaHbl, KapTWHbI, COAepXXaHWe KOTopbIxX Nntobas
BblUMCAUTENBbHAA MallMHA Ao/mkHa 6bilna 6bl OTOpPOCUTb, KakK HeyTo
amopdHoe. OTaamTe Xe 4enoBeKy - 4yenoBeyeckoe, a BblYMCAUTENbHOM
MallMHe - MaLIMHHOE.

B 3ToM u [gomxHa, nMo-BMAMMOMY, 3akKa4yaTbCsa pas3yMHas JIMHUS
noBeAeHns Npu opraHn3aunm COBMECTHbIX AENCTBUIN NOAEN N MALLUNHY.
JInvHma 3Ta B paBHOM Mepe paneka WU OT  YCTpeMJIEHUN
MaLMHOMOK/IOHHUKOB, U OT BO33PEHUI TeX, KTO BO BCSAKOM MCMNOb30BaHNMU
MeXaHN4YeCKMX MNOMOLWHUKOB B YMCTBEHHOM AeATeNbHOCTU YyCMaTpuBaeT
KOLYHCTBO M MPUHMXEHME YesioBeKa. B Hawe BpeMsa Mbl OCTPO HyXAaemcs
B O6bEKTMBHOM M3Yy4YEHUM CUCTEM, BKIOYHAKOWKMX W buonornyeckume, u
MexaHunyeckme aneMeHTbl. K oueHKe BO3MOXHOCTEW 3TUX CUCTEM HeNb34

noaxoamtb nNpeaB3dTo, TO €CTb C MO3NLUMIA MEXaHUCTUYECKOro WK



AQHTUMEXaHUCTUYECKOro ToNKa. A AyMalw, UYTO Takme uccnenoBaHus yxe
Hayanucb M YTO OHM MO3BONAT Ayylle NOHATb NpobaemMbl aBToOMaTM3aUNN.
OagHa mn3 obnacren, B KOTOPbIX Mbl MOXEM WMCMNOb30BaTb U MUCMNOb3yeM
TakMe CMelaHHble CUCTeMbl, - 3TO CO34aHue nMpoTe30B, YCTPOMUCTB,
KOTOpble 3aMeHSAKT KOHEYHOCTU WAM MNOBpeXAEeHHble OopraHbl 4YyBCTB.
[lepeBsiHHaa Hora - 3TO MNPOCTO MeXaHW4yeckKas 3aMeHa YTpayeHHOW HOoru
M3 NJOTU N KPOBW, @ YesloBEK C AEPEBSAHHOM HOrMOW npeacrasnsieT cobomn
CUCTEMY, COCTOSILLYIO U3 MEeXaHUYECKNUX N BUONOrNYeCcKnX 31eEMEHTOB.
MNMoxanyn, knaccumyeckas AepeBsillka BMECTO HOMM He CTOJ/Ib MHTEpecHa,
MNOCKOJIbKY OHa 3aMeHseT YTpayeHHYK KOHEYHOCTb CaMblM MPUMUTUBHbLIM
CcrnocoboM; HeHaMHoro 6onbWWK MHTEpeC NpeacTaBnseT U AepeBSHHbIN
npotes, nmetowmnii dopmy Horu. Bnpouem, Hemanasa paboTta Hag co3gaHuem
MCKYCCTBEHHbIX KOHeYyHocTen Beaetcs B Poccun, CLLUA v B Apyrux ctpaHax
rPynnon y4yeHblX, K KOTOPOW MpuHaanexy u . OTa pabota no CBOUM
NPUHLMNAM HAMHOIO MHTEpPEeCHeN, TaK KakK OHa AENCTBUTENIbHO UCMNOb3yeT
KnbepHeTnyeckue naen.

MpeactaBuM cebe, 4YTO 4enoBEK JUWUACA KUCTU pykn. OH AULWWIKUACS
HEKOTOpPbIX MbIlWL, KOTOpPble MO3BOMIA/IMN €My B OCHOBHOM CXUMaTb U
pa3XuMmaTb Nanblbl, 04HAKO 6onblias 4YacTb MbiWwL, 06bIYHO ABMrarOLWKMX
PYKOW W nanbuaMm, COXpaHwnacb B KyfnbTe JIOKTEBOWM 4vactu pyku. [lpu
COOTBETCTBYIOLWEM BO3AENCTBMW ISTU MblWLUbl, XOTS OHWM U He MOryT
NpUBeCTU B [ABWXEHME KWUCTb WU Manblbl, KOTOPbIX HET, BbI3bIBAIOT
onpeneneHHble anekTpuyeckne 3ddeKkTbl, Ha3biBaeMble MOTEHUMaNaMn
OEeNCTBUA. DTU NoTeHuMasnbl MOryT BOCMPUHMMATbCA COOTBETCTBYHOLMMMU
3NeKTpoAaMn, a 3aTeM YCUIMBaATbCs U KOMOMHMPOBATLCA TPAH3UCTOPHbLIMU
cxeMamu. Takume noTeHuuanbl MOXHO WCMOosb30BaTb AN yNpaBiieHus
OBMXEHUSAMU  UCKYCCTBEHHOM  pYyKM  NpM MOMOWM  MUHMATIOPHbIX
3N1EeKTPOMOTOPOB, KOTOpble nMuUTaktTca OT 6aTapel unnm akKymynssTopos, a
CUrHanbl  ynpasfieHMs  MONYy4YarT OT  TPAH3UCTOPHbLIX  YCUAUTENEN.
NCTOYHMKOM ynpaBnsoWwmx CUrHANOB CNYXWUT 06blYHO LEeHTpasibHas 4acTb
HenoBpeXXAeHHON HEPBHOM CeTn, KoTopas U AOJ/KHa 6bITb MCNO/b30BaHa B
TaKuUX cry4dasx.

NMoaobHble NCKYCCTBEHHbIE PYKWU YyXe 6blnn M3rotosneHbl B POCCUKN, N OHU
AaXe MO3BOSIMAM HEKOTOpPbIM MHBANMAAM BEPHYTbCS K MNPOAYKTUBHOMY

Tpyay. DTO CTano BO3MOXHO 6naroaaps TOMY, YTO HEKOTOpblE€ HEPBHbIE



CUrHanbl, KOTOpble BbI3blBaIN 3MGHEKTUBHYO MbIWWEYHYD peakumio Ao
amnyTaumm, octatotca 3dEKTUBHBIMU U MPU YNPaBIEHUN UCKYCCTBEHHOM
PYKOM MNpW MOMOLLM MWHMATIOPHOrO 3neKTpoMoTopa. [Mo3ToMy m3ydyeHue
BO3MOXHOCTEN MCMNOJSIb30BaHUS TaKMX MCKYCCTBEHHbIX PYK CTasio ropasao
6onee nerkMMm M ecteCTBeHHbIM AesOM.

O4HaKo WCKYCCTBEHHass pyka B NoAobHOM BuAe He MOXeT o0caA3aTb
npeaMeTbl, TOrAa KakK eCcTeCTBeHHas pyKa CAYyXWT B TaKOW Xe Mepe
OpraHoOM O0CA3aHuUs, KakKk W ABWMXeHUs. HOo no3BoAbTe, Mo4YeMy Xxe
NCKYCCTBEHHas pyKa He MOXeT ocsa3aTtb? He npeacrasnser Tpyaa
BMOHTMPOBATb AaT4MK JAaBJeHUst B MNasiblUbl WMCKYCCTBEHHOM PYKW Tak,
4yTObbI aneKTpuyeckne UMMYNbChbl nepegaBasMCb OT  HUX B
COOTBETCTBYWOLWY Uenb. [locnegHas B CBOW o4yepeab 3acTaBiseT
paboTtaTb YCTPOWCTBO, BO3AEUCTBYIOLLIEE HA XMBYIO TKaHb, HanpuMmep Ha
KOXY KynbTW. TakuMm ycTporcTBamum MoryT 6biTb, HanpuMmep, BubpaTopbl.
OTUM MeTOoAOM Mbl MOXEM BbI3BaTb MCKYCCTBEHHOE OcCsi3aTesibHoe
olwlyLleHMe W HayuYuTbCA 3aMEeHsATb WM aHaNOrM4yHble eCTeCTBEHHble
BoCnpuaTMa. bonee Toro, B NOBPEeXAEHHbIX MblWLAX UMeEKTCH
YyBCTBUTENbHbIE (CEHCOpHble) KMHEeCTeTUYeCcKue 3NeMeHTbl, KoTopble
MOryT 6bITb TaKXe MCNosb30BaHbl ANs NoaobHbIX Lenen.

Taknm 06pa3oM, CTAHOBUTCHA BO3MOXHOWM HOBAs TEXHWKA NpOTe3MpoBaHUS,
OCHOBaHHass Ha CO34aHMM  CMELWaHHbIX CUCTEM, COCTOSIWMX U3
bnonormyecknx u MexaHmyeckmx 4acter. OAHaAKO HOBYK TeXHWKY He
cneayeTr orpaHuMuMBaTb TOMIbKO 3aJayaMM 3aMeHbl YTpaudeHHbIX 4YacTewn
Tena.

CyLecTBYIOT NpoTe3bl U ANS TaKUX OPraHoB, KOTOPbIX YesI0BEK HE UMeeT,
W HukKoraa He wumen. [enbduH npoknagbiBaer cebe nytb B BOoAe npu
NOMOLLM NNAaBHMKOB N 06X0AUT NPEensaTCTBUSA, BCNYLIMBASACb B OTPaXeHHble
OT HUX 3BYKM, KOTOpblE OH CaM MOpoXAaeT. YTo Takoe BMHT KOpabnsa, Kak
He napa WCKYCCTBEHHbIX MNaBHMKOB? A He 4BNsSeTca NuM  3X0N0T,
namepsowmnn rnybuHy mops nog kopabnem, 3ameHuTeneMm 6Monornyeckux
MEXaHMU3MOB, M3ny4darwWwmMx WU o6HapyXuBaWLWKUX 3BYK, MNOAOOHbIX TeM,
KOoTOpble eCTb Yy AenbduHa? Kpbinba M peakTUBHbIE ABUraTenu camosneTa
3aMEeHSI0T Kpblibsl Op/aa, a pagmMosiokaTop 3aMeHsIeET ero rnasa, B To BpeMms
Kak "HepBHas cuctema", KoTopas obbeanHSeT U KOOPAMHUPYET 3TuU

OpraHbl, - 3TO aBTONU/IOT U APYIrMe€ HaBUrauMOHHbIE YCTpOﬁCTBa.



CnepoBaTenbHO, MexaHobwuonormyeckme CUCTEMbl HaxoAsT  LWMPOKOe
NnpUMEeHeHMe, a B HEKOTOpbIX C/lydasiX MNpPOCTO He3aMeHUMbl. Mbl yxe
BMAENN, 4TO obyyatowmecs MallnHbl 4OSIKHbI AEMCTBOBAaTb B COOTBETCTBUM
C HeKoTopbiMM HOpMaMu "xopolero"” noseaeHus. OnpegeneHne 3TUX HOPM
He BbI3blBaeT 3aTpPyAHEHUM B Cy4vYae wurparwwmx asToOMaToB, Koraa
A0NyCTUMble XOA4bl MPOM3BOJIbHO YCTaHaBNMBAOTCA 3apaHee, a uesib Urpbl
- BbIUIpbIW, AOCTUraeMbli NO NpaBwuaaM, KOTOpble ONpeaenstTcsa, NCXoas
M3 CTpOrmux YCNOBWM BbiUrpbiwa unam npourpbiwa. OAHAKO CylecTByeT
MHOIO BMAOB AEATENIbHOCTU, KOTOpble Mbl X0Tenn 6bl ycoBepLIeHCTBOBaTb C
NOMOLLbIO Npouecca obyyeHns; X YCNewHoOCTb MOXET ObiTb OUEeHeHa Ha
OCHOBE  psja  KpuTepues,  BKJYaWMX  CYXXAEHUA  4yenoBeka.
MNpeobpa3oBaHne Taknx KputepueB B opMasibHble MpaBuia - Henerkas
3ajava.

OpHa mn3 cdhep yenoBeyeckon AedATeNbHOCTU, KOTopas OCTPO HYXAAeTcs B
aBToMaTM3auMM W rae ouwylwaeTrca noTeHuuanbHass HeobXoaMMOCTb B
camoobyyarowmxca asToMatax, - 3TO MaWWHHbIM nepesoi. B cBete
HbIHEWHEro MeTacTabunbHOro COCTOSIHUS MeXAyHapoaHoM 06CTaHOBKM
CLLUA n Poccmsa ncnbITblBAOT B3aMMHYO NOTPEObHOCTbL B MH(OPMaLKUK O TOM,
YTO rOBOPUT M AyMaeT Apyrasa ctopoHa. lNMockonbky B 06enx cTpaHax 4ncno
BbICOKOKBa/IMMUUMPOBAHHbLIX NEPEBOAYMKOB OrpaHUYEHHO, Ka)Xxaas CTpaHa
nccneayer  BO3MOXHOCTM  MalMHHOIO nepeBoja. Takow MnepesBoA,
BbINOJIHAEMbIA NO onpeaeneHHoMy obpasdy, OCyLlWeCcTBMM, HO HW ero
nuTepaTypHble, HW CMbIC/IOBblE [AOCTOMHCTBA He Bbi3BanM  601bLIOIo
3HTy3Ma3ma B obenx cTpaHax.

Hn ogHa w3 cucTeM MaWMHHOIO rMepesBoja He JoKkasana, 4YTo OHa
3acnyxuBaeT AoBepuss B Tex C/ydasx, Korga OT TOYHOCTM nepeBoaa
3aBUCUT NPUHATME BaXXHbIX peLleHUn.

BepoaTHo, Hanbonee obelwaowmin NyTb aBToMaTn3aumMn nepesoga CoCTouT
B NpuMeHeHun oby4darwmxca ™MawuH. [Ona obecneyeHus ycnewHoum
paboTbl TaKMX MaWMWH A0/KEH BbITb HaNAEH TBEPAbIA KPUTEPUIN XOPOLLEro
nepesoja.

TakKon KpUTEPUIA MOXHO NOAYYUTb ABYMS NYTAMU: NGO Mbl AOSIKHbI UMETH
NOSIHbIA HAbop 06bEKTMBHO NMPUMEHSIEMbIX MPaBusl, NO3BONIAIOLLNX OLEHUTD
KayecTBO nepeBoga, Mb60O Mbl AO/KHbI pacnonaraTb CpeACTBOM, KOTOpoe

caMo crnocobHo BblpaboTaTb M NMPUMEHUTb KPUTEPUN XOpOLUEro nepeBoaa



HEe3aBMCUMO OT TakuUX NpasBuJl.

Ob6bIYHbI  KpUTEPUA XOpolwlero rnepesBofda - ero MNOHATHOCTb. Jloawn,
ynTalLWme TEeKCT rnepeBoaa, AO0/HKHbI NOAYYUTb TO XKe BrneyaT/ieHue, 4YTo 1
NOAN, YuTaroWwme 3TOT TeKCT Ha s3blke opurmHana. Ecnu wucnonb3oBaTb
TaKOW KpUTEPUN 3aTPYAHUTENBHO, TO MOXHO AaTb APYron - HeobXoaAuMbIN,
XOTS W HeaocTtaTouHbin. [lpeactaBuMm cebe, 4TO y HAc eCcTb ABe
He3aBUCUMble MepeBOAHble MallWHbl: OAHA, Hanpumep, MnepeBoaAnT C
@HITIMNCKOro fA3blKka Ha AaTCKUK, Apyras - C AaTCKOro Ha aHMIMNCKUN.
NMocne Toro Kak nepsas MallMHa nepeBefeT C aHIMIMUCKOrO Ha AAaTCKURA,
NyCcTb BTOpasi MaluMHA BbINOAHUT 06paTHbLIN nepeBoj C AATCKOro Ha
aHMMUNCKNMN. B 3TOM cnyyae OKOHYaTeNbHbIX NepeBosd AO/MKEH 6biTb
3KBMBaneHTeH (C AONYCTUMbIMW  PACXOXAEHUSIMM)  OpPUrMHaNy, uTo
yCTaHaBAMBAETCA NMLOM, 3HAIOLWMM aHTTIMACKUINA A3bIK.

MoXxHO npeactaBuTb cebe Habop dopManbHbIX NMpaBui TaKOro nepesoaa,
HaCTO/IbKO 4YEeTKO onpefesieHHbIX, YTO WMX MOXHO [AOBEepUTb MalluuHe, U
NMPUTOM CTO/Ib COBEPLUEHHbIX, YTO OHW TMO3BONAAT MNOAYYUTb MepeBoa,
YAOBNETBOPSAOWMA AaHHOMY Bbllle KpuUTeputo. S He Aymato, OAHaKo, 4To
HayKa O A3blke MPoOABMHYNACb HACTOMIbKO, YTO OHa CrnocobHa yXe ceroaHs
AaTb HaM Takon Habop npaBua, AN 4To BoobLE CyWwecTBYOT Kakme-nnbo
nepcnekTuBbl 4719 TakKoro nporpecca B 6Gnmxavwem 6yaywem. [oBops
KpaTKo, MNONOXEHMe Bellen TakoBO, YTO B MAWMHHOM MnepeBoae Bceraa
€CTb BEpOATHOCTb OWMbKKW. ECIM Ha OCHOBAHWUM [AHHbIX MalWHHOIO
nepesoaa NpUHMMAETCS Kakoe-Inbo OTBETCTBEHHOE pelleHune, CBA3aHHoe
C KOHKPETHbIMU AEUCTBUSMU WU MOJIMTUKON, TO Hebonbwas owunbka mnam
AaXke Manas ee BepOATHOCTb MOryT MPMBECTU K Ype3BblYaMHO CEpPbe3HbIM
nocneacTBusaM.

Ha ™Mowm B3rnsa, Haumbonee obHagexumBalowmi NyTb OCYLWECTBEHUS
MaWMHHOIO nepesoga COCTOUT B 3aMeHe YUCTO MAWMHHOW CUCTEMbI - MO
KparHen Mepe Ha HayallbHbIX 3Tanax - CUCTEMON MexaHObnonorn4yeckon,
BK/IlOYAKOLWLEN B KayecTBe KpUTMKA M IKCMepTa 4esioBeka - ONbITHOMO
nepesoaymKa, KOTOpbiM 0bydaeT MalMHHYK 4acTb CUCTEMbl C MOMOLLbIO
ynpaxHeHunn, noaobHO TOMY KaK LWKOJbHbIA y4uuTenb obydyaeT CBOMX
yyeHunkoB. BeposTHO, Ha 6onee no3gHUxX 3Tanax B MaMATU  MalUWHBbI
HaKoOMUTCA AOCTAaTOYHOE KOJMYECTBO YKas3aHUin, 3anporpamMMpOBaHHbIX

YENOBEKOM, 4YTO nNO3BOJIUT BRoCcneactrsun MallMHE pacnpowaTtbCa C



coyyacTMeM u4esioBekKa, 3a WCKIIYEeHMEM, BO3MOXHO, Cly4yaeB, Koraa
BpPEMS OT BpeMeHM NMoHanobuTca ocBexaTb Kypc. TakuM obpa3oM MallMHa
CMOXET NpruobpecTn NNHIrBUCTUYECKNIA OMbIT.

MNopobHas cxema nepeBoAa He WCKAKYaeT Heob6XOAMMOCTM B OMbITHOM
NVHIBUCTE, CNOCOBHOCTM W CYXAEHUS KOTOPOro roJsib3YKTCS MOJHbIM
nosepueM. [lpu Takonm cucteme OH obpabotan 6bl (MM cmor O6bl
obpabotatb B 6yayweMm) 3HauuTenbHo 6onbwnii 06beEM NepeBOAHOro
TEeKCTa, Hexenu nNpu OTCYTCTBMM MalUMHHOrMO NoMowHWKa. bonblero, no-
MOEMY Mbl U HE MOXEM XAaTb OT MaLIMHHOIO nepesoja.

[Jo 3TOro MOMeHTa Mbl FOBOPWUAM O TOM, 4YTO HaM Heo6X0AUM KPUTUK,
CMOCOBHbIM K OUEHKaM 4UCTO 4YesioBe4YeCKoro CBOWCTBA, HarnpuMmep B
CUCTEME MalIMHHOro nepeBoja, rAe BCe 3/1eMEeHTbl, KpoOMe CaMoro
KPUTUKA, MawuHHble. OAHAKO eCnn 4YesioBevYecKuin aneMeHT Heobxoammo
BBOAUTb B KayecTBe KPWUTMYECKOro Hayana, TO BMOJHE pa3yMHO BBOAMUTb
ero TakXe W Ha Apyrmx 3Tanax. [py MaWwWMHHOM nepeBoAe BOBCE He
obs3aTenbHo, 4YTObbI MalWWHHbIE  3/1IEMEHTHI CUCTEMbl  AaBanm
€AVMHCTBEHHbIN M 3aKOHYEHHbIN BapuaHT nepesoja. HanpoTue, MalKMHa
MOXEeT HaM AaTb MHOroBapuaHTHbI MepeBos OTAeNbHbiX dpas, KOTopble
nexart B pycne COOTBETCTBYHLIMX FPaMMaTUUYECKUX U JIEKCUYECKUX HOPM,
NnpeaoCcTaBNas HaWeMy KPUTUKY-IKCNEPTY BeCbMa OTBETCTBEHHYIO 3ajady
oueHkn wn BblboOpa W3 3TUX MALIMHHbIX BapMAHTOB TOro, KOTOPbIN
HaunydYwmMm obpas3oM nepegaetr CMbICA. HeT, o04HaKo, HUKaKoMn
HeobxoaAMMOCTM NpeaoCcTaBNAaTb  MawuHe GOpMUPOBAHME  MOJSTHOCTbLIO
3aKOHYEHHbIX KYCKOB MepeBOAHOr0 TeKCTa Aaxe B TOM Cny4yae, ecnu OH
byaer B ULENOM KpPUTMYECKM OLEHMBATbCA W YNydllaTbCs Ye0BEKOM.
NMonpaBkn, BHOCUMble 4yenoBekoM, MoryT 6biTb BBeAeHbl M Ha ropasgo
6onee paHHMUX CTaausax nepesoaa.

Bce BbiCka3zaHHOe O MallMHaxX-NMepeBoAYMKax B PaBHOW WM B euwe
bonbwen Mepe OTHOCUTCA K MalMHaM, COCTaBASKWMM MeaUuuMHCKME
AnarHo3bl. Takue MalWHbl CTanMm O4YeHb MOAHbIMM BO BCEX MaHax
pasBuUTUSA MeaAnUUHbl Ha bavxanwee byayuiee. 3T MaWKWHbI MOTYT MOMOYb
Bpauy YCTaHOBUTb AaHHble, KOTOpble eMy noHanobaTca Ana AnarHosa, HO
HeT HMKaKoM HeobXxoAMMOCTU B TOM, 4TOObl OHM yCTaHaBMBaNM AWArHo3
camn, 6e3 y4yactusa Bpaya. BecbMa BeposATHO, 4YTO Takas TeHAeHuums

npUMEHEHNA MEANUUNHCKUX MallUH MOXET paHO UM No34HO NMPpUBECTU K



YXYALWEHUIO 340P0BbS N0AEN U AaXKe KO MHOMMM CMepTesibHbIM UCXoA4aM.
PoactBeHHass  npobnema, Tpebyowasas COBMECTHONO  pacCMOTpeHus
BO3MOXHOCTEN MalWMHbl W 4YenoBeka, - 3TO0 npobnema 3(PpHEKTUBHOCTU
NCNONb30BaHUA n3o0bpeTeHnsa. DTOT BoNpoc obcyxaan co MHOW A-p MopAaoH
Pensbek, cotpyaHuk dupmbl "A. O. Jiuttn". B xoae o6cCyxaeHus Mbl
NpULWAM K BbIBOAY, YTO BCSKOe u3obpeTeHMe AO/MKHO OLEHMBATbLCH He
TONBKO C TOYKWM  3pEHUS  MNPUHUMNMANBbHBLIX  BO3MOXHOCTEMW  €ero
OCYLLEeCTB/IEHUS], HO TaKXe C TOYKM 3peHus TOro, Kak 3TO u3obpeTeHune
MOXET WM [O/IKHO CAYXWUTb 4enoBeKky. BTopas 4acTb 3agaym 4acTto Kyaa
CNOXHee, 4yeM nepsBasi, M ee wMeTogonorusa paspabotaHa B ropasao
MeHblen cTeneHn. Takum ob6bpa3oMm, Mbl CTankmeBaeMcss C npobnemon
yCOBEpLIEHCTBOBAHMS, KOTOpasi, NO CyLeCcTBY, HE 4YTO MHOoe, Kak npobnema
obydeHns, - He AN MexaHM4YeCcKOM CUCTeMbl B 4YMUCTOM BUAE, HO ANS
MeXaHM4YeCKOM CUCTEMbI, B3aMMoAencTByLwen ¢ obwecTtBoM. DTO MMEHHO
TOT Cny4yan, korga HeobxoauMMo paccMoTpeHue npobneMbl oNTUMasbHOMO
COBMECTHOIro UCNOb30BaHNSA YesioBeKa M MallWHbl B OAHOMN CUCTEME.
MoaobHyto 3agayvyy BeCbMa HACTOATENbHO BblABUIaeT HeobXxoaMMOCTb
npuMeHeHnss n pa3paboTkM CUCTEM BOOPYXEHUS B COOTBETCTBUM C
3BOMIOUMEN TaKTUKM U cTpaTtermn. N 3pecb npobnema 3ddPeKTUBHOCTU
NCrMosIb30BaHUA BOEHHOW TEXHUKW He MOXeT ObiTb oTAesieHa oT npobnem
aBToOMaTu3auun.

C npobnemon npucnocobneHns MawnHbl K peanibHO CyLeCTBYHOLWMUM
YCNOBUSAM MYyTEM MNpPaBUIbHOMO MCMNO/b30BaHUA UHTENNEKTa NnepeBoaymnKa,
Bpaya wan wmnsobpeTtatens Mbl CTalKMBAEMCS He TOJSIbKO CerofHs. 2Toun
npobnemMon Mbl AO/KHbI 6yaeM 3aHMMaTbCAa CHOBa WM CcHoBa. Passutue
WCKYCCTB M HayK O3HayaeT, YTO Mbl HE MOXEM MNpU3HaTb 3a Kakom-nmbo
OTAENbHOW 3Moxon npaBa Ha obnagaHme abConTHOM MyApOCTbIO. ITO,
BEpPOSATHO, CTaHOBUTCSA Hawmbonee SHACHbIM MpU  PacCMOTPEHUM ONbiTa
couManbHOro perynmpoBaHus M co3gaHmns obydarmwmxca cucteMm B obnactum
nonuTukK. B nepmoabl oTHOCUTENbHOM CTabuNbHOCTM - eCnn He B cdepe
dunnocodcknx Teopun, TO, BO BCAKOM cC/lydae, B peasibHbIX YC0BUSX,
CO34aHHbIX HaMM B OKpYXaloWeM MuUpe, - Mbl MOXEM YBEPEHHO pellaTb
HOBble nNpobnembl, BO3HUKLWIKWE TrMepes HblHEWHUM MNOKOMIeHMEM, Kak,
HanpuMmep, npobnembl, CBA3aHHble C CO34aHMEM aTOMHOM 60M6bI, 6YpHbIM

poCTOM HaceneHund, WwWnpokKmMM pacnpocrtpaHeHmneMm mMeauMumnHbl M T. A.



OfHako C Te4yeHWeM BpeMeHM Mbl [OJIKHbl NepecMaTpuBaTb CBOKO
NPEXH ONTUMMU3aUMI0 TaK, YTOObl Hawa HOBas ONTUMM3AUNSA YdYuTbiBana
BCe 3TU (haKTopbl.

CouwnanbHoe peryimpoBaHuMe, paccMaTpuvBaeT MoOe MNpPUMEHUTENbHO K
OTAENbHOMY WHAMBMAY WAN BCEMY 4eslOBEYECKOMY poay, eCTb HeKun
NnpoLuecc, camble OCHOBbl KOTOPOro AOJ/KHbl OblTb paHblle MM Mo3Xe
nepecMoTpeHbl. 3TO 3Ha4uuT, KakK s OTMeyan paHee B cTaTtbe AN
MOCKOBCKOIO XypHana "Bonpocbl punocopummn"” *, 4yto XoTa HayKa n BHOCUT
CBOM BaXHbI BKNaA B MNpoOUECC COUMANbHOro perynmpoBaHusi, OAHAKO
OCHOBHbl€ MPUHUMMbI 3TOr0 HAY4YHOro BKAada AOJ/KHbI OLEHMBaTbCS
3aHOBO MOYTU KaXAblM HOBbIM MOKoNeHneM. [1o3BosibTE MHe 34ecCb
3aMeTUTb, YTO OOLECTBEHHbIM rOMEOoCTasnc - Kak Ha 3anaae, Tak M Ha
BocTtoke B HacTosAwMe BpeMs OCYyLLeCTBASeTCS, UCXOAS W3 HaMepeHuu
XKECTKO 3aKpenuTb KOHUeNnuuu AaBHO MUHYBLWIEro nepuoaa. Mapkc Xwun B
3MOXy NepBOM MPOMbILLIEHHON PEBOIIOLMKN, @ Mbl TeENEpPb AABHO BCTYMNWUN
B nepuvoa BTOPOM MNpPOMbIWAEHHOMW peBoatoumn. 3noxe Apgama CMmuTa
COOTBETCTBYeT euwe 6onee paHHAa W ycTapeBwas da3a nepsou
NPOMBbILLINIEHHOWN PEBOTIOLNM.

* CM. ctaTbto HopbepTa BuHepa «Hayka v obwectBo», onybsIMKOBaHHYIO B
XypHane «Bonpocbl ¢dunocodbumn», N2 7, 1961, n nocnecnosue K Heu.
HenpepbiBHbIN 06WECTBEHHbIA FOMEOCTa3nC He MOXET OCYLEeCTBASATLCS,
NCXOAS M3 XKeCTKMX Npeanocblyiok O COBEPLIEHHOW HEU3MeHAeMOCTU
MapKCM3Ma, TOYHO TaK XXe KakK OH He MoXeT 6biTb peanuM3oBaH, Ucxoas us3
CTOMIb Xe >KEeCTKMX NpeanocCblsIOK, OCHOBAHHbIX Ha WAabNOHHbIX uaeax
cBobogHOro npeanpuvHMMaTenbCTBa M HaXuBbl Kak nobyanTenbHbIX cunax
3KOHOMWYECKOro pa3BuTusa. [jeno B KOHEYHOM cuyeTe He B TOW WU MHOM
ocobon hopMe OKOCTEHENOCTU, @ B CaMOW ee CyTH.

B cratbe, onybnmkoBaHHoM B  "Bonpocax d¢wunocopun",  MHe
npeacTaBnsanocb He06XoANMbIM MOAYEPKHYTb POJib HAYKM B 06LLEeCcTBEHHOM
romeocrasmce M B TO Xe& BpemMs BbICTYNUTb MPOTUB AOrMaTUYECKOro
NPUIOXXEHNS BblIBOAOB HaykKu K pa3suTtuto obuwectsa, 6yab 1o B Poccum
wnu raoe-HMbyab B ApYyroMm mecre.

Korpa 9 nocnan 3Ty cTaTtbld B XypHan "Bonpocbl dunocopun"”, s
npeasuaesn, YTo Mos MO3MUMSA B OTHOLEHUN OKOCTEHESIOCTU U AOorMaTu3Ma

BCTPETUT OCTPYHO pE€akKuuio, n B CaMOM fgene, Mo CTaTbA Oblfla HaneyaTaHa



C nocnecnosmeM ropasgo 6onbwero obbemMa - B HeM 6blin BCKPbIThI
ySA3BUMble MecTa MOoeln NoO3nLUNK, CO CTPOrO0 MapKCUCTCKOM TOUKU 3peHuns. S
He COMHEeBaloCb, UTO, ecnn 6bl MOS CTaTbsa BHadane 6bina onybnmkoBaHa y
Hac Ha 3anaae, s noaseprca 66l NOAOOHOM MM NOYTUM TAKOW Xe CTPOron
KPUTUKE CTOYKW 3pEeHUs Halmnx COBCTBEHHbIX MNpeapacCynkoB, KOTOpble
XO0TS, 6bITb MOXET, N BblpaXatTCs He CTOJSIb AOrMaTUYHO U hopMasibHO, HO
TEeM He MeHee CTOJIb XXe CU/IbHbI.

Te3nc, KoTopbin g xoTen 6bl 34eCb BbIABUHYTb, HEe SABASETCS HWU NpO-, HWU
AHTUKOMMYHUCTUYECKNM. DTOT Te3nc CBOAUTCA K aHTMAOrMaTu3My.
Mo3ToOMy 5 Bblpaxat CBOM uaeun 3aecb B hopMe, He C/IUWKOM CBA3AHHOM C
OLIEHKOW pasnMyMin B OMACHOCTSAX, KOTOPble HeCyT aHasorm4yHble, HO
NpOTUBONOJIOXHbIE (OpMbl AorMaTu3Mma. BbiBoa, KOTOpbIM 4 XoTen Obl
NOAYEpPKHYTb 34€eCb, COCTOMT B TOM, YTO Henb3s NpeoaoseTb TPYAHOCTH,
CBSI3aHHble C yCTaHOB/IEHNEM NOANIMHHOIO obLiecTBeHHOro
perynMpoBaHus, 3aMeHOM OAHOM >KEeCTKOMW CXeMbl, KoTopas He
noaBepraeTcss MNOCTOSHHOM NepeoueHKe, ApYrom >XeCTKOM CXeMown,
aHanorM4yHom no opMe n NPOTMBOMOJIOXKHOM NO COAEPXKAHMIO.

KpoMe MalwnH-NnepeBoAYMKOB M MalUWH, UrPaoLWKMX B WALIKK, CYLLECTBYIOT
n apyrme obydawwmecs MawuHbl. HekoTopble M3 HUX MOryT O6bITb
3anporpaMMmMpoBaHbl  TakK, 4YTO OHWM  npuobpeTaldT  CNOCOBHOCTb
dyHKumoHuposatb 6e3 4enoseka. [pyrnme xe, nNoaobHO MaluHe-
nepeBoauYnKy, HYXAATCA BO BMelwaTeNbCTBE  YenloBeKa-aKcnepTa,
npuBneKkaemMoro B KadyectBe apbutpa. MHe KaxXeTcsl, 4YTO CUCTEMbI
nocnegHero Tuna AOJ/KHbI MPUMEHATLCS ropasfo WnMpe MalWHHbIX CUCTEM
nepsoro tTuna. bonee Toro, Heo6x0AMMO HAMOMHWUTb, YTO B Takoro poja
"nrpe", Kak aToMHas BOMHa, 3KCNepToB BOO6LLE He CcyllecTByeT.

VII

NTak, Mbl BbINOMHMAM Hawy 3ajady, BbIIBMB psi4 AENCTBUTENbHbIX
aHanorMm Mexay TeOoNOrmyecKUMmM CUTyaumsiMm Wn S[BJIEHUSIMKU, KOTOpble
n3yyatorca kubepHeTnkon. B Xxopae 3TUX YMECTHbIX COMOCTaB/IEHWUIA Mbl
AOCTaTOYHO YybeauTenbHO MoKasanu MNpUIOXKUMOCTb KuUbepHeTuyeckoro
noaxoza K MopasbHbIM NnpobneMam JNYHOCTK.

OcrtaeTcs  KpaTKO  paccMOTpeTb  Apyryto  obnactb  NpUIOXEHUS
KnbepHeTnyecknx wunaem, a WMEeHHO WX nNpunoXeHns K npobnemam

5TMYECKOro  XapakTtepa. JTo KubepHeTumka obwectBa M  poaa



yesnoBeYvyeckoro.

C caMoro Havana cBOMX wccnegosaHuit B obnactm kubepHeTUKU 4
OTYETIMBO MOHMMAs, YTO MPUHUMMNbI YNpaBNeHUs U CBSA3W, NPUMEHUMbIE,
KaK MHe y[anoCb YCTaHOBUTb, B TEXHWUKE U (PU3NONOrNU, MPUIOKUMbI
TakXe K COUMONOrMn n 3KOHOMUKe.

O4HaKo S YMbIWIEHHO BO34ep)Xancs OT NnoAYepKMBAHWUS BO3MOXHOCTEM
KnbepHeTnyeckoro noaxoda K 3TMM cdepaM Hayku, M BOT MO KakKuM
npuynHaM. KubepHeTnka - HWYTO, €CnM MaTeMaTuKa He CNYyXUT en
OMnopoun, ecnun He in esse, To in posse *. N matemaTnyeckas coumosiorus, m
MaTeMaTMyeckass 3KOHOMWUKA, WM DKOHOMETpuKa, CTpajarT  oT
HenpasubHOIro NOHMMaHUSA TOro, Kak cneanyet NPUMEHSATb
MaTeMaTM4yeCKMin annapaTt B 06WeCTBEHHbIX HayKax MU Yyero BoobLie MOXHO
OXWAaTb OT MPUMEHEeHUs MaTeMaTuyecknx MetonoB. 10 3TOM npuyunHe A
CO3HaTeNbHO BO3J4EpPXMBANCA OT Kakux-nnbo pekoMeHZauun B 3TOU
obnactn, Tak Kak 6bin ybexzaeH, 4To 3a HUMU XJIbIHYN 6bl MOTOK He3penbiX
W NpeBpaTHO NMOHMMaeMbIx paborT.

* in esse (naT.) - B HacToAwWweM; in posse (naT.) - NOTEHUMANBHO.

Ycnexu mMatemMaTuyeckon pusmkum ctanm ogHUM U3 Bennvanwmx Tpuymdos
Hawero BpeMeHW. OQHAKO TONIbKO B XX Beke 3adayn (dusnka-teopeTnka
6blIM HaKOHel, NpaBW/IbHO MOHATbI, B OCO6EHHOCTM B UX B3aMMOCBSA3U C
3a4a4aMmn, KOTopble pellaeT pU3nkK-aKkcnepuMeHTaTop.

0o kpusuca ¢dusmnkn 1900 - 1905 romos 6bI10 06WENPU3HAHHO, 4YTO
OCHOBHbIE MOHATUS MaTeMaTU4eCcKon (GU3NKM NONYYUSIN CBOE 3aBepLueHune
B Tpyaax HbroTOHA. [IpoCTpaHCTBO W BpeMsdA, Macca W KOJIMYECTBO
OBWXEHUSA, cunia u aHeprnsa 6ol NOHATUAM, YCTaHOB/IEHHbIMU, Ka3anocCb
6bl, pa3 HaBcerga. 3agada Gu3nkm byaywero ceogumnacb UMb K
MOCTPOEHUIO Moaenen, KoTtopble 06bsiCHANM 6bl BCe euwe He U3y4YeHHble
SIBNEHUSA C NOMOLLbI 3TUX OCHOBOMOMIAraloLWmnx KaTeropui.

Mocne oTKkpbITUI MNMNaHKa N DNHWTENWHa CTano ACHO, YTO 3aA4ada dusnka He
ctonb npocrta. Kateropum dusmkm Havana XVIII Beka Henb3s 6b1s10
cymTtatb abCcoNTHOM WUCTMHOW. 3agada GU3MKOB Hawero BpeMeHU B
onpeneneHHoOM CMbICe MNpPOTUMBOMOJIOXHA TOW, KOTOPYK CTaBwuia nepeg
HamMM  HbIOTOHOBCKas  Hayka: Tenepb  Mbl  AO/MKHbI  NpPUBECTU
KO/IMYeCTBEHHble HabnwaeHUsa OKpyXakwero Hac Mupa B CTPOWHYHKO

CNCcTtemMy, MCXoaAHbIM NYHKTOM KOTOpOVI CNYXXUT 3KCNEPUMEHT, a KOHEYHbLIM -



npeackasaHue HOBbIX SBJEHUA U UX TEXHUYECKOro MNpUMEHEHMUS.
Habniopgatens nepectan 6biTb  HEBUHHbIM  pPEerncTtpaTopoM  CBOUX
06BbEKTUBHbIX HabNwAEeHWW; oOKa3anoCb, 4YTO, MOMWUMO CBOEN BOJIM, OH
AKTUBHO B/IUSIET Ha pe3ynbTaTbl SKCNEepUMeHTa.

CornacHO TeopuM OTHOCUTENIbHOCTM W KBAHTOBOM Teopuu, 3ddekT
npucyTcTBmMa Habnwpatens npuv MNoCTaHOBKE JSKCNEpUMeHTa U ero
MOANDUKAUNAX CTOMb CYLWECTBEH, YTO npeHebpeub MM yXe HEeBO3MOXHO.
OTO NOJIOXKEHUEe Bellen, KCTaTu, NpMBENo K 3apoXAeHW COBPEMEHHOro
HEeono3nTMBM3Ma.

Ycnexn MatemMaTuyeckonm GU3MKKM  Bbi3BanM Yy  COLMOSOrOB  4YyBCTBO
pPEBHOCTM K Cwie ee MeToAoB - U4YyBCTBO, KOTOpoe eaBa /M
COMpPOBOXAAN0OCb OTYETAIMBbLIM MOHUMAHUEM WHTENNEKTYaNbHbIX WUCTOKOB
3TOW CUJbl.

Pa3BUTUIO eCTeCTBEHHbIX HayK COMyTCTBOBAaNO LWWMPOKOE TrMpUMEHEHNe
MaTeMaTM4eCcKoro annaparta, cTaBlwee MOAHbIM U B 06LEeCTBEHHbIX HayKax.
NMoaobHO TOMY KakK HEKOTOpble OTCTasjible HapoAbl 3aMMCTBOBaAuM y 3anaja
ero ob6esnnyeHHble, NuWeEHHble HauMoHaNbHbIX MNpUMET o4exXAbl W
napnaMeHTckue opMbl, CMYTHO Bepsl, 6yaATO 3TKU Marudeckme obnadyeHns um
06psabl cCMOryT UX cpa3y NpuUbAN3NTb K COBPEMEHHON KYNbType U TEXHUKE,
TaK 3KOHOMWUCTbl MPUHANUCL O6sladaTb CBOWM BeCbMa HETO4YHble uMaen B
cTporne ¢opMynbl UHTerpanbHoro n anddepeHunanbHOro MCHUCNEHUN.
MocTynas  Takum obpa3zom, OHMU ABHO  0obHapyXxuBakT  CBOIO
HeAaNbHOBUAHOCTb.

MaTemaTnka, KOTOPOW MOMb3YHOTCS COUMO0rM, N MaTeMaTuyeckas gpusnka,
KOoTOpYyd OHWM 6GepyT 3a obpaseuy, - 3TO MaTeMaTMka W MaTeMmaTunyeckas
dun3mnka cepeanHbl npownoro seka. CneunmanncTt no 3KOHOMETPUKE MOXKET
TwaTtenbHO pa3paboTaTb CNOXHYH TEOpUK Crpoca W nNpeanoXeHus,
TOBapHbIX 3anacoB u 6e3pabotuubl U T. A. NPU OTHOCUTENBLHOM WU
nosHoM 6e3pasnuunm K MeToham, C NMOMOLLbI KOTOPbIX 3T 4Ype3Bbl4aMHO
NM3MEHYMBbIE BEMYMHBLI HAabNAATCa NN N3MEPSIOTCS.

K Konu4yecTBeHHbIM TeopusaM nogobHOro poga cenyac OTHOCATCA MOYTU C
TakMM xe 6e30roBopoyvHbIM AOBEPUEM, C KaKUM (DU3NKKM MNPOLUSIOro BekKa
OTHOCUIUCb K MOJIOXKEHUSAM HbIOTOHOBCKON GU3MKM. O4yeHb HeMHorue
3KOHOMUCTbI OTAAT cebe OT4YeT B TOM, YTO €C/iM OHW BCEpPbe3 HaMepeHbl

3anMCTBOBaTb CyYLWLECTBO METOAOB COBDEMeHHOI‘/lI d)MBMKVI, d He TOJZIbKO UX



BHELIHME aKceccyapbl, TO MateMaTnyeckass 3KOHOMMKA AOJIKHA HayaTb C
KPUTUYECKOro nepecMoTpa CBOMX KOJSIMYECTBEHHbIX XapaKTepucTuk W
MeToA0B nX cbopa 1 n3MepeHuni.

Kak Hu TpyaeH oT6op HaAeXHblX AaHHbIX B (u3MKe, ropasfo CroXHee
cobpaTtb 06WMPHYIO MHPOPMALMIO SKOHOMUYECKOrO MU COLMONIOrMYECKOro
XapakTrepa, COCTOSALLYI M3 MHOMOYUCIEHHbIX CEPUA OAHOPOAHbLIX AAHHbIX.
Hanpumep, AaHHble O BbIMJABKE CTalM U3MEHST CBOK 3HAYMMOCTb He
TOMbKO  NpW  KaXaoM  un30bpeTeHMM, KOTOpoe  MeHseT  TEeXHWUKY
cTanesBapeHus, HO M MNpu KaXAOM COUMANBbHOM WIN 3SKOHOMUYECKOM
casure.

BespencreytowleM Ha KOMMep4yecKyto cdepy U NMPOMbILLSIEHHOCTb B LIENIOM.
B uyactHoCTM, 3TO OTHOCUTCA K nHH6OMYy TEXHMYECKOMY HOBLUECTBY,
N3MEHSIoWEMY CrpoC W NpeasoXXeHue WM CBOWCTBA KOHKYPUPYHOLLNX
MaTepuanoB. Tak, HanpuMmep, Aaxe nepBbll HeE6OCKpeb, BbICTPOEHHbLIN U3
anlOMUHMUSA BMECTO CTanM, MOXEeT MNOoBAUATb Ha Becb 6yaylwunn cnpoc
CTpouUTeNnbHOM CcTann, noZobHO TOMYy, KakK nepBoe Au3esibHOe CyAHO
NOM0XWIO0 KOHEL, HEOCNOPUMOMY FOCNOACTBY Napoxoaa.

Takmm o6pa3oM, sKOHOMUYECKAsa MUrpa - 3TO Takas uMrpa, npasuia KOTOpPOWM
OO/MKHblI  Nepuoanyeckm noaBepraTtbCs  CyWeCTBEHHOMY MNepecMoTpy,
CKaXkeM KaxAable [ecsaTb JeT, nNpu 3TOM OHa elWe WMeeT TPeEBOXHOoe
CX0ACTBO C uUrpon B KpokeT KoponeBbl M3 "Anucbl B CTpaHe uyaec", o
KOTOpPOM S yxe yrnoMumHan. B 3Tux obcrtoatenbctBax 6e3HagexHo
AobuBaTbLCA CAUWKOM TOYHbLIX ONpeAeneHUn BefIMYMH, BCTynawwux B
nurpy.

MpunuceiBaTb TakMM HeonpeaesneHHbIM N0 CaMOM CBOEW CyTU BenuYuHaMm
KaKy-To 0cobyto TOYHOCTb 6ecnone3Ho U He4yecTHO, U, KakoB 6bl HU 6bin
npeanor, rnpuMeHeHWe TOYHbIX @QOpMyn K 3TUM C/AUWKOM BOJIbHO
onpenensieMblM Be/IMMMHAM €CTb He 4YTO MHOoe, Kak obMaH M nycrtas TpaTa
BpEMEHM.

340eCb YMEeCTHO HanoMHUTb HepaBHue paboTbl MaHaenbbpota. OH, B
YaCTHOCTU, MoKasan, uYTo crneunduyeckme HOpMbl CayyarHbIX KonebaHumn
TOBapHOro pblHKA, BblBeAEHHble W3 MPEeAnosIOXKEeHUS O NpUCyLen emy
HEepPaBHOMEPHOCTU KOHBIOHKTYpPbl, KaK MOKa3blBAOT Teopust M MNpakTuka,
ropasfo XaoTuyHen wn rnybxe, 4eM npeanonaranocb, M 4YTO O6bIYHbIE

I'IpI/I6J'II/I)KeHVIFI, ncrnonb3dyemble Anda OUEHKU AUHAMUKU C6bITa, AOJIXKHbI



NPUMEHATLCA C ropasno 6o0sblen OCTOPOXHOCTBIO WU HE MPUMEHSATLCA
BOBCe.

ObuiecTBeHHble HaykKu npeactaBnsaioT cobon ucCnbITaTeNbHYO Ccpeay,
ManonpurogHyt Ans anpobupoBaHus wuaen kubepHeTuku, ropasno
XyAwyto, yem buonormyeckme Hayku, rae AaHHble MOryT 6biTb MOSy4YeHbl
npu 6o5nee oAHOPOAHbLIX YC/IOBUSAX U B MPUCYLLEM UM MacwTabe BpeMeHMU.
OTO 06bACHAETCA TeM, 4YTOo 4enosek Kak dwusmnosnormyeckas cucrema B
oTAnyme oT obuwectsa B LUENOM O4YeHb Mano M3MEHWICA CO BpeMeH
KaMeHHoro Beka. W »Xu3Hb MHAMBMAA B TeYEeHWEe MHOIMMX NeT npoTekaeT B
dunsnonornyecknx YycnoBusix, MNoABEprawoWmMxcs KparHe MeaneHHbIM
W3MEHEHWsIM, KOTOpble K TOMY €& MOXHO npeaBuaeTb 3apaHee. ITO
OTHIOAb HE 03HA4YaeT, YTo uaen KMbepHeTUKN HENPUNIOXUMbI K COLMONOrNmn
N 3KOHOMMKE. DTO CKOpee O3HayaeT, YTo, npexae 4YeM MNPUMEHSATb 3TU
naen B CToNb aMopdHOM cdepe, OHU AO/MKHbI 6bITb UCMbITAHbI B TEXHUKE U
6uonoruu.

NMpuHMUMas BO BHWUMAHWE YyKa3aHHble OrFOBOPKM, MOXHO CYMUTaTb, 4TO
LWMPOKO MCMONb3yeMas aHanorms Mexay rocygapCTBEHHOW CUCTEMOW WU
YyesloBe4YeCKMM OpraHM3MOM onpaBAaHHa M nonesHa. C 3TOW TOYKW 3peHus
rocyfjapcTBeHHass cucteMa Ao/kHa ObiTb noaBeprHyTa BCECTOPOHHEMY
pacCMOTPEHUID C NO3ULUMK ITUKU, C KOTOPbIX HAANEXWUT aHanuM3mpoBaTb U
Ty 061acTb peMrmo3HOro MMpPOBO33PEHUS, KOTOpas MO CyLWeEeCTBY He 4To
WHOe, KaK napadpas 3TU4YeCKNUX HOpM.

VIII

N BOT A nepeuuTan 3T oyepku, obbeaAnHeHHble OAHON BHYTPEHHEN TeMOW
TBOPYECKOM aKTUBHOCTM - OT TBOpua A0 MalWHbl, - HanucaHHble noAa
OAHWM YrAOM 3peHus. MalwuHa, Kak S yXe ckKasan, - 3TO COBPEeMEHHbIN
ABOMHUK ['onema, co34aHHOro Hekorga npaxckuM paBBMHOM. [MOCKONbKY £
HacTaMBan Ha TOM, 4TO BOMPOCbl TBOPYECKOW aKTUBHOCTU creayeT
paccmaTpuBaTb B UX eQUHCTBE, noj obWwmMM Ha3BaHUEM, He pa3aenss nx Ha
OTAeNbHble 4acTu, OTHOCAWMECH K TBOpuUy, YenoBeKy W MaluHe, A He
AyMal, 4YTO 9 nNpeBbiCMA npeaenbl 0bWenpuHATOM aBTOpCcKon cBoboabl,
Ha3BaB 3Ty kHuUry "God and Golem, Inc."

MepeBenu ¢ aHrnunckoro M. ApoHs u P. ®eceHko.






