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BCTyI'II/ITeﬂbHOS 10B0

B.0.TypuuH. OeHoMeH HayKu [ Tutyn ] [ OrnaBnenue | [ Bnepea |

BcrynurenbHoe c1oB0

B 3701 KHUre, NepBoe U3faHue KOTOPOil CTano bubnuorpaduueckoii peaKocTbro cpasy nouie Bbixoaa B 1993 roay, BblAALLMIACA YYeHbIi
BaneHTux OegopoBuy TypumH n3naraeT (BOW KOHUENYU MemacucmemMHO20 nepexo0d, 00bACHAIOLYH CTPYKTYPY CKauKoB
B 3BOMIOLUM 1 YKA3bIBAIOLLYIO “NIOYKI pocTa” ¢ KnbepHeTUYecKol Touku 3peHus. Ero dunocodus npeanaraer oTBeTbl Ha
MUpOBO33peHyeckie Bonpocbl — “Kto A?”, “OTKyaa A npuwen u kyaa ugy?”, “Ckonb MCTUHHO Moe 3HaHK1e?”, “YTo ecTb J06PO 1 UTO
ecTb 310?".

KoHLenuua meTacucTeMHOro nepexofa NpoxoauT KPacHoii HUTbIO Yepe3 Bce paboTbl B.0.TypuuHa. B 1976 roay oH Hanucan cneaytowuyto
nocne “QeHomeHa Hayku” kuury “MiHepyus cmpaxa. Coyuanusm u momanumapu3sm”L, B weii 6bin fan ananus
COCTOAHNA COBETCKOro 00LLeCTBa KaK IBOSIOLMOHHOIO TYNMKa 1 BbICKA3aHbl NPeANooKeHNs 0 TOM, Kak JOMKHO N3MEHUTbCA
001LeCTBO, uT06bI OHO 610 CMOCOOHO K AanbHeliLIeMy HEOrpaHYEHHOMY Pa3BUTHIO C BbICOKIMN Lienamu. B matematinke oH
CKOHCTPYUPOBaN HOBble KUGEPHEMUYECKUe OCHOBAHUSZ, a B NPOrpaMMUPOBAHIN 1 MHGOPMATHKe pa3paboTan MeTas3blK
Pedan n 3anoxun 0CHoBbl MEMABbLIYUCIEHUU, NPeAN0XINB KaueCTBEHHO HOBbIN MeTOA Npeobpa3oBaHuA 1 ONTUMM3ALMNA
NporpaMm — CynepKOMNUAYUIOS. ITH JOCTUKEHINA Y3Ke UCTIONb3YKTCA B BbICOKOTEXHONOrMUHbIX KOMMEpUECKUX NPoeKTax. Vi
ycneLuHoe NpUMeHeHKe 1 anbHeliluee pa3BuTie TpebyeT NOHMMAHNA NeXalleil B MX 0CHOBE KOHLIENLMI METaCUCTEMHOr0 Nepexofa.

KubepxeTnueckmii nogxoa TypumHa pa3BuBaeTCA CEroHA MeXAyHapoAHbIM KOMNEKTUBOM YYeHbIX B pamKax /IHTepHeT-npoekTa

Principia Cyberneticas, uenb KoToporo — BbIpaboTKa KNGEPHETUYECKOTO B3T/IS/A Ha BCE ABNIEHIA BINOTb 0 BONPOCOB 0 CMblCTe
X13Hu 1 “Yro ectb bor?”.

B koHLe XX Beka Mbl ¢ Bamu cTanu cBuieTenamm KpynHbix npeo6pa3oBaHmii Kak B NPOMBILLIEHHOCT U TEXHONOMAX — KOMMbOTEpHas
1 MHOOPMALIMOHHAA PEBOMIOLMIA, TAK U B 00LLIECTBEHHOM pa3BuUTUN. [IpounTas 3Ty KHUry, Bbl noiimeTe, Kak 1 noyemy 370 6b110
3aKOHOMEpHO (XOTA 1 He NpeAoNpeAeNeHo), Kakue NpeALIecTByloLne CoObITA B pa3BUTUM MaTepUANbHOI 1 IYXOBHOIA KyNbTypbl
yenoBeyecTBa roTOBMM 3TN CKAUKM 11 UTO MOXHO 0XWAATb B ONKaiLLne AecATUNETUS.

Noporoit yutatenn! Xotenoch v Bam B (BOeil HayuHON, TEXHUYECKOIA MW JPYroOil AeATeNbHOCTY NONAraTbCA He Ha yAauy B C1yYaiiHbIX
6Ny aaHNAx, a pykoBoACTBOBATLCA LIENIOCTHOI CUCTEMOIA MOHATUIA, KOTOpaA nomMorana bbl “3a AepeBbAMU BUAETH Nlec”, 0TNNYATH
BaXXHOE OT HeCyLLIeCTBEHHOTO, NOHMMATb, KyAia WAET pa3BuTIe, YTo6bl NpUNaraTb CBOU TBOPYECKIUE YCUINA B NIOLOTBOPHOM
HanpasneHuu? Eam fa, To cmeno oTKpbIBaiiTe 3Ty KHUry!

AHOpel Knumos

1 Knura B.0.Typumna “Unepuns crpaxa. Coumanuam v Totanutapusm” Obina U3/jaHa ToNbKO B aHrnuiickom nepesoge; “The Inertia of
Fear and the Scientific Worldview”, n3gatenbcrBo “XpoHuka”, 1978. Ha pycckom a3bike oHa goctynHa B MHTepHeTe B OTKpbITOI Pycckoit
IneKTpoHHoit bubnuoteke — http://orel.rsl.ru/.
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2A constructive interpretation of the full set theory”, The Journal of Symbolic Logic, Vol. 52, No. 1, March 1987.

3 Wuopmauma o pabotax no Pedany u cynepkomnunsin JoctynHa 8 UTeprere no appecy http://www.refal.net/.

4 Apeca npoekTa Principia Cybernetica B Wnteprere — http://pespmcl.vub.ac.be/ u http://pcp.lanl.gov/.
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I'Ipenmcnosvle peaakTopa

B.0.TypuuH. OeHoMeH HayKu [Hazan ] [ Tutyn ] [ OrnaBnenue | [ Bnepen |

IlpenucnoBue pemakTopa K NepBOMY PyCCKOMY M3 aHNIO

Cpeau orpoMHOIA MacCbl HAYYHOIA U HAYYHO-NOMYNAPHON NUTEPaTypbl COBCEM HEMHOIO KHUT, KOTOPbIe MOMHO CYUTaTb BeXamil Ha NyTU
YyenoBeyecTsa B GopmMUpOBaHIN LLENOCTHOTO U ONTUMMCTUYECKOr0 MUPOBO33PEHIAS, T. €. KHUT GUI0COPCKMX B UCTUHHOM CMbICIE 3TOMO
(oBa. KHura, KoTopyIo 1epXuT B pyKax uutaTesib, HeCOMHEHHO, NPUHAANEXIT K 3TOI peKoit kaTeropuu. M 310 He C1yyaitHo, TaK Kak ee
aBTOp ABNAET 000 peAKMiA TUN YUeHOro-ecTeCTBEHHIUKA, KOTOPbIA GUNOCOGCTBYET He NOTOMY, UTO 3TO MOJHO, MPECTUKHO UK,
ckaxem, NpuHATo. OH punocopcTyeT Ana Toro, uTobbI NPUBECTU B NPAMOE COOTBETCTBUE GUNOCODCKIE 3HAHUA U NPAKTUKY
COOCTBEHHON XU3HU.

ABTOp n3naraet OPUrMHaNbHy TEOPUI0 3BONTIOLIUN, 6a3l/lpyﬂCb Ha COBPEMEHHbIX Kl/l6epHeTl/I‘JECKVIX KOHLIeNLUAX 1 Ha 0JHOI OCHOBHOIA
naee, a UMEHHO — naee MeTaCcMCTeMHOro nepexo/ia Kak KBaHTa 3BOJIOLIAN. BHelwHe Bce oueHb npocro. Ecm Y BaC e(Tb HEKOTOpaA
NcxXoaHaA KM6epHeTVI‘JECKaﬂ ncrema (ameﬁa, yenoBek, 001LeCTBO 1 T.I'I.), TO METaCCTEMHBIA nepexoa — 370 nepexoa K HGKOTOpOVI
npyroﬁ CMcTeme, BKMIOYaLLLeid B Ce0A MHOMXECTBO CUCTEM TIUNA UCXOAHOIA. [To CyTn 30€Cb BCErld BO3HUKAET HOBbII YPOBEHb
ynpaBnexua. ﬂleMepr: nepexon ot I'IpOCTEVILI.IVIX OJHOKNTIETOYHbIX OPraHU3MOB K MHOTOKJIETOUYHbIM, BO3HUKHOBEHNWE HepBHOVI
UcTembl, mo3ra, peyn u 1.A4.

Ho 3acnyra aBTOpa He 0rpaHNMUMBAETCA TEM, UTO OH BbICKA3bIBAET €0 METACUCTEMHOTO Nepexo/a Kak KBaHTa 3BofoLum. OH
MPOCNEXNBAET C NO3ULMM 3TON UAEN IBOMIOLIMIO Ha 3eMA1e 0T NPOCTENLLIMX MaKPOMOJEKYN 10 COBPEMEHHOI HayKu (MaTeMaTuKM,
dunocodun) n KynbTypbl. lenaeT oH 370 CTONb APKO U UHTEPECHO, UTO HE OCTAETCA HUKAKMX COMHEHWI B OTPOMHOI MOLLHOCTY UCXOHOIA
uneu. Mo cytu coeii “OeHoMeH HayKin” — rny60oKas HayuHO-GUNOCOPCKAs KHUFA, HO HAMMCaHa OHa KaK POMaH U, 4To0bl NpoYecTb ee,
JI0CTaTOYHO t0OONbITCTBA U 3HAHUI B 00bEME CPEJIHEN LUKOMbI.

Yutatenb, KOTOpbIiA BO3bMET Ha CebA TpyA NOCIeA0BATH 3@ aBTOPOM, Y3HAET MacCy UHTepecHeiilmX BelLei. OH, B YaCTHOCTH, Y3HaeT,
KaK/UM BUAUTCA MIAD FNa3amMil NATYLLKK, YEM e BCe-Takin (OAHUM 1 NPUHLMNMANBHBIM) OTMYAETCA MbILLNIEHNE XKUBOTHOTO (CobaKw,
00€3bAAHbI) OT MbILLNEHUA YENOBEKA, UTO OSIKHO ObII0 NPOU30ATY B MbILLAEHMN YeNOBEKA, YTOObI OHO U3 “NPUMUTUBHOMO” CTaNo
“CoBpeMeHHbIM”, UTO TaKoe OMOP 1 Ha KaKOil CTaZui IBONIOLIAN OH BO3HUKAET, YTO TaKoe HayuHaA TeopusA 11 Yem OTANYAeTCA
“XopoLuas” Teopus 0T “NNOXO0”, MHOTO I Ha CAMOM [ieNe 3aBUCUT OT NPOCTOr0 YenoBeka (“BUHTMKA”") B 06LLecTBe, uTo ecTb [lo6po,
Bbicwee 6naro 1 Boicwas wenb, 1 ewe MHoroe apyroe.

(Ka3aHHOro, iyMato, AOCTaTOYHO, uT0ObI UMTaTeNb NONYUMA NPeACTaBAeHIe 0 NpeAMeTe 11 XapaKTepe KHUrn. Yrnybnatbca B Aetanu Het
CMbIC/A, TaK KaK Mpy 3TOM NPULLNOCH Obl HEBONbHO 1 6e3HAZEXHO KOHKYPUPOBATb C aBTOPCKIAM TEKCTOM, OAHOBPEMEHHO Napa3uTupyA
Ha HeMm. [lo3aTomy bynem cunTaTb (BOeil fanbHeillLeli 3afayeil — pacckazaTb HEMHOT0 06 aBTOpe 1 KOPOTKO 0CBETUTb UCTOPUIO €ro
ANCCMAEHTCTBA. Befb Korfa nucanach KHura, B.0. TypumH 6bin COBETCKIM rpaXaaHnHOM, a ¢ okTA6pA 1977 . oH xmBeT B AMepuke,
pa6oTaeT npodeccopom B 0651aCTM KOMMbIOTEPHBIX HayK B Hblo-IopKckom ropopickom yHusepautete 1 B 1982 r. nonyuun rpaaaHcTso
CLUA.

B.0.Typunt poaunca B 1931 r. B MockBe. Okonuun pusmnueckuit akynotet MI'Y u ¢ 1953 no 1964 r. pabotan noa Mocksoit B 06HUHCKe B
Ou31K0-3HEpreTUYeCKoM UHCTUTYTE, FAe U3yyan pacceaHne MeasIeHHbIX HEATPOHOB B XKUAKOCTAX 1 TBEPABIX TENaX 1 3aLuTin
JOKTOPCKYt0 AnccepTaumio. B 33 roga oH yxe 6bin M3BECTHLIM QU3MKOM-TEOPETUKOM C 00/IbLIMMM NEPCNeKTUBAM.
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W Tem He meHee B 1964 1. B.0.Typunn octaBnset dusmky, nepexoaut B UHctutyT npuknagHoit matematuki AH CCCP (HbiHe MHcTuTyT
um. M.B.Kenzbiwa) n norpyxaetca B uHdopmatiky. Hamek Ha npuumHy Takoii puckoBaHHoI CMeHbl Cpefibl COAEPXMT NpeanociefHuil
ab3au cnegyloLuero Aanee aBTopckoro npeauaioBua. OH 0CTaBun HayKy pagu MeTaHayKu.

B uHdopmaruke, Kak 1 B pusmke, emy conytctyet ycnex. OH C03aeT HOBbIN A3bIK NPOrpaMMUPOBaHInA — s3blK Pedan, Ha KoTopom
y06HO ONUCbIBAKOTCA ANTOPUTMUUECKME A3bIKM, TPAHCNATOPbI, CUMBOJIbHbIE MaTeMaTYeCKIe NPeodpa3oBaHus 1 MHOTOE JIpyroe.
bonee Toro, Bokpyr B.0.TypumHa cknafibiBaeTca HepopManbHas HayuHas LKONa — Hay4HOe HanpaBneHIe, KOTOPOE XXMBET U YCMELIHO
Pa3BUBAETCA 10 CUX NOP, aXKe NOCTe 0Tbe3a, a TOUHee U3rHaHus ero nnaepa un3 CCCP.

YuTatenb ye MOr AOrafaTbCA, UTO UesioBeK C TakiM HayuHO-GUNoCodCknM ananasoHom, Kak B.0.TypunH, 06b1uHO MMeeT yeTkyto
TOUKY 3peHNA Ha COLMANbHO-NOAUTUYECKME NpoLieccbl B Mupe 1 Tem 6onee B cBoeit ctpaHe. K uectn B.O.TypumHa, oH He TONbKO nmen
TaKyl0 TOUKY 3peHnsa, Ho 1 He 60AncA ee Bbicka3biBaTb. B 1968 r. oH Hanucan cratbto “VHepuma crpaxa” v npeanoxun ee ana
ny6nukauum xypHany “KommyHuct”. B Heit, B yaCTHOCTY, 10Ka3bIBaOCh, UTO TOTAIUTApHOE 00LLeCTBO 00peyeHo, 1 npeanaranca
BapMaHT nepexo/a 0T TOTAIUTaPHOro 06LLeCTBa K cBoboAHOMY. (KopHi nepecTpoiiki, Kak BUAUTE, MOXHO 0OHAPYKNTb MHOTO paHbLue
80-x ropoB.) (1aTbA He 6biNa HaneyaTaHa, HO eCTECTBEHHO UMena “nocneacTBUA” ANA ee aBTopa. HebonbLuoe KONNYeCTBO 3K3eMNAPOB
XoAuno B “camu3aate”; B 1976 r. cratbA 6bina nepepabotaHa B conuanyto knury “UHepuna crpaxa. Coumnanuam n Totanurapusm’,
KoTopaA rofom no3xe obina onybnukosaHa B CLUIA Ha pycckom, a 3aTem 1 Ha aHMMIACKOM A3bIKaX.

OpnHum 13 nepBbIx unTateneil “UHepuun crpaxa” obin A.Jl.CaxapoB. C 1968 r. obuiecTBeHHan AeATeNbHOCTb ITUX NtofeN NPOTeKana
coBMecTHO. /imeHHo no nhnumatuse B.0.TypuuHa B 1970 r. 6610 HanucaHo 1 HaNpaBNeHo B NPaBUTENbCTBO NMUCbMO, O KOTOPOM
pacckazan A.[l.CaxapoB B CBOMX BOCMOMUHAHUAX. B nucbMme 06palLianoch BHUMaHKe Ha He0bXoANMOCTb bepanu3aLim u
AEMOKPaTM3aLum 061LecTBa, NOCKOMbKY 6€3 3T0ro 3KOHOMMKE CTPaHbl YrpoXaeT NosHbIIA Kpax.

Ho BepHemca K KHure “OeHomeH Haykin”. OHa Obina HanucaHa B 1970 1. no goroBopy ¢ n3fatenncreom “Coetckan Poccua”. Xota oHa u
cobpana camble NONOXUTENbHbIE PeLieH31N, TPY rofia TAHYNACb BONOKMTA C ee HAOOPOM. B peaakumm “He noHUManu”, Kak MOXHO
NONOKMTb Ha CTON IMABHOTO PeAAKTOPA KHUTY C TaKoli nocneaHeli rnaBoit. CTMWKoM 04eBUAHBIM ObINo NpoTUBOpeYNne ayxy
MapKCUCTCKO-NEeHNHCKOI Gunocodum. U Bce xe K 1973 1. KHura bbina HabpaHa u npotuna craguio Bepctkit. J1o Bbixofa B (BT
0CTaBaNoCb COBCEM HEMHOTO, HO... Hauanacb kamnanua npotus A.[l.CaxapoBa. B ueHTpanbHoli npecce ny6nuKyeTca OTKPbITOE MACbMO,
KnelimaALLiee ero no3opom, 3a noanucamu 40 uneHos Akagemuu Hayk... B.0. TypumH BbiCTynaeT Ha npecc-KoHdepeHuum nepes
NHOCTPaHHbIMU KoppecnoHaeHTamu B 3almTy A.Jl.CaxapoBa. Bckope nocie 310ro eMy 3BOHAT U, U3BUHAACH, 06BACHAIOT, UTO B
TMNOrpaduu T M PyXHyna WTYKaTypKa C MOTOMKaA, TO I PyXHYN BeCb MOTOJOK Kak pa3 Ha Habop KHUTA, TO I Cam Habop PyXHyn ¢
MOJIKI Ha MOJ, HO BOCCTAHOBMTD €ro HET HIKAKOI BO3MOXKHOCTU. BoT HekoTopble 06CToATeNbCTBA, NPONMBALOLLME CBET Ha TO, IOYeMy
nepeBoAbl KHATW Ha QHIMUACKINA 1 AMOHCKMIA A3bIKI BbILLM MHOTO PaHblLLe PYCCKOTO OPUrMHana.

B Hauane 1973 1. B.0.Typuut nepexoaut B LHAMUAC (LleHTpanbHblii HayuHo-cCNe0BaTeNbCKMil NPOEKTHbII MHCTUTYT aBTOMATM3aLMN
B CTPOUTENbCTBE) HA JO/KHOCTD 3aBeAytoLLero nabopatopueii. 3aech Cbirpany ponib ABa CoobpaxeHus. Bo-nepsbix, OH cuutan (Boe
HOBOE MeCTO paboTbl MeHee PeXIMHbBIM U, Cle[10BaTeNbHO, 6onee COBMECTUMbIM C TEMU KOHTAKTaMI, KOTOPble Hen36eXH0 BO3HUKanu
B (BA3M C €10 NPaBO3aLUMTHON AeATeNbHOCTbH0. Bo-BTopbIX, B LLHUTMNAC bbinm 0beLanbl bonee Wwmpokue BO3SMOXHOCTI Ans
OpraHu3aLMoHHOro oGopMEeHNsA HayyHoii WKosbl B.O. TypumHa.

B anpene 1974 r. B.0.TypuuH cTaHoBUTCA NpecefaTeNneM MOCKOBCKOro oTaeneHna Amnesty International — rpynni
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I'Ipenmcnosvle peaakTopa

“MexayHapoiHas aMHUCTUA”, BbICTYNAIOLLeN B 3aLLUTY Y3HUKOB COBECTU BO BCeX CTPAHAX HE3aBUCUMO OT UX MONUTUYECKON CcucTembl. B
Tom e 1974 r. yuenbiii coBet LIHUATMNAC He nepeatTecToBbIBAET €70 B JOMMKHOCTY, MOC/IE YEro ero “Kneiimat no3opom” Ha cobpaHun
COTPYAHUKOB 11 YBONbHAIT. Bce fanbHelilume NOMbITKI NONYYNTb XOTb KaKyto-Hubyab paboty bbuim TweTHbl. Cemba ¢ AByMA
CbIHOBbAMI 0Ka3anach Ha 3apnnate XeHbl T.11.TypunHoil — MnajLLero HayYHoro COTPYAHUKA MHCTUTYTa HedTexumcuHTesa um.
['y6KuHa.

B nekabpe 1976 . B.0.Typumn nonyyaet “nocnegHee npegynpexaenue” ot KI'b: nubo oH yesxaet, nnbo ero xaet apect. 06bIcK u
0MPOCbI K TOMY BpeMeHu oH e npotuen. B 1977 r. Havanuc apectbl uneHoB XenbcuHkckoli rpynnbl: 0.0pnosa, A.fun36ypra, A.
LlapaHckoro 1 ap. Xota B.0.TypuuH 1 He 6611 dopManbHO uneHoM XenbCMHKCKOIA Fpynnbl, HO FOTOBIA MaTepuanbl Ans Hee u
yyacTBOBaN B npecc-KoHpepeHLmm XenbCMHKCKOIA Fpynnbl B kKauecTe npeacraButena MexayHapogHoil amHucTun. Mpuwnoch Aenatb
“BblOOp”. KT0 6610 01113K0 3HaKOM € B.00.TypumHbIM, 3HAeT, Kak OH He XoTeNl ye3xaTb. BoT BKpaTLe Te 06CTOATeNbCTBA, NPU KOTOPbIX
HaLLa Hayka notepana TypumHa, a amepuKaHckas — Haluna.

[InA NoNHOTbI KApTUHbI CeayeT elle (ka3aTtb, uto B.0.TypunH — Becenblid, Xu3HepasocTHbIA, 0CTPOYMHbIN UenioBekK, bnectAwini
pacckazuuk. ObLLeHre C HUIM — 3T0 Bcera pagoctb. OH Obin kanutaHom KomaAbl KBH ropoaa 06HuHcka B 1963 1., koraa KBH Tonbko
HauuHanca. Komanzaa nog ero BoAUTenbCTBOM nobefuna komanay u3 [lyoHbl! OH xe Obin 04HUM 13 cocTaBuUTeNeld CO0pHUKOB “Du3nKm
WyTAT” 1 “OU3nKM NPOAOMKAIOT LWYTUTL”, AOCTABAAIOLLMX CBOUM YUTATENAM MHOTO BECENbIX MUHYT 1 CTaBLLMX JABHO
bubnnorpauueckoil peaKkocTbH.

Yutatenn! Bac ket BCTpe€ya C B€CbMa HEOPAUHAPHbIM aBTOPOM, YUEHLIM W TPpaXAaHUHOM. CyactnuBoro I'I)/TI/I!

B 3akntoueHue xouy BbIpa3uTb 611arofapHoOCTb BCem, KTO COAeACTBOBaN n3ganuio khuri. 0cobylo bnarogapHoCTb A Bbipaxato
Heckonbkim Nioaam. A.b.Xoaynes yctaHoBIUN Ha KomnbloTepe 1 HacTpoun cuctemy LATEX, KoTopoid A nonb30Banca npu NoAroToBke
opuriHan-maketa kKHuri. OH e 6bin MouM yuntenem no cucteme 1 6e30TkasHbIM KoHcynbTaHTom. T.H.Manbiwesa v H.b.[13anaeBa
B3/ Ha cebA 0ueHb 6onbluyio paboTy no nepBoHauanbHOMY BBOAY B KomnbloTep Tekcta KHuru (B cucteme LEXICON). Camyto
pa3Hoobpa3Hyto nomoLLb A nosyyan ot AHA.B.KnumoBa, KoTopbli, B YaCTHOCTH, OTANYHO BbINOAHAN QYHKLIN “KaHana BA3n” ¢
“ynaneHHbIM” aBTOPOM.

Konnera B.0).Typuuna
no MHcTuTyTy NpUKnagHoil MaTematukm

B.C.IUtapkmaH

deBpanb 1992r.

[ Hazag ] [ Tutyn | [ Ornasnenue | [ Bnepes ]
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B.0.TypuuH. OeHoMeH HayKu [Hazan ] [ Tutyn ] [ OrnaBnenue | [ Bnepen |

IIpepucnoBue

Pycckoe n3faHue 3Toii KHTM BbIXOAWT Yepe3 ABAALATb CIMLIHNM NET NOCe ee HanuCcaHuA. 3a 3T0 BpeMA Hayka CyLLIeCTBEHHO
NpoABMHYNacb Bnepes. [I0CTaTouHO BCMOMHUTL PacKpbiThe FeHeTNYeCKoro Koaa, OTKPbITIA B aCTPOQU3MKE, HOBYIO TEOPHI0
3NeMeHTapHbIX YacTul. [lepcoHanbHble KOMMbIOTEPbI BOLLAW YYTb /N He B Kaxblil oM. Mexay Tem KHIra BbIxoauT B TOM BUAE, B
Kakom oHa 6bina noarotoBneHa k neyatu B 1970 r. Ecnn 6b1 4 cran uto-T0 106aBAATH K HElt, TO 3T0 NPeBPaTUNOCH Obl, B KOHEYHOM
CyeTe, B HanMCaHWe HOBOW KHITU, TOPa3A0 00sIbLLeil M0 00beMy, 1 OHa BKNtouana Obl B e CTapyto NpakTUYecki LLennkom 1 6e3
nepemeH. 1160 0cHoBHaA TeMa KHUrM — JBoNtoLA BceneHHoil Kak nocej0BaTeNIbHOCTb METACMCTEMHbIX NEPeXofoB — He
nocTpafana ot BpemeHn. HanpoTus, noABMAMCL HOBbIE YKa3aHKA Ha NNOAOTBOPHOCTb ITOMO NOAX0AA. B HacToALLee BpeMaA Mbl €
rpynnoii konner Hauanu pa6oty Hag npoektom PRINCIPIA CYBERNETICA, KoTopbiil BKlOYA€eT AanbHeliLuee pa3BuUTIe ITUX UAEIA.
HekoTopoe npeacTaBneHue 06 3ToM npoekTe faeT HanuCaHHas MHOK COBMeCTHO ¢ Knudpom [xocnnHbIM cTaTba “KnbepHetnuecknii
MaHudecT”. ITa (TaTbA TaKXKe BKNKOYAET KPaTKOe U3N10XKeHNe OCHOBHDIX MAeIA KHUM 1 BKIOYEHA B KauecTBe NpUNoXeHns K
HACTOALLEMY M3[aHMIO.

“(DeHOMeH HayKu" BbILLeN B aHINACKOM U ANOHCKOM nepeBofax. fl 0ueHb pafl, uTo OH MOXET, HaKOHEL, BbIATU 1 B PYCCKOM OpUriHane.

0nHo MecTo B “DeHomeHe Haykn” TpebyeT KOMMeHTapuA B CBeTe NOCIeAHNX AOCTUXKeHW Pu3nki. B paspene “Cymacweaiume Teopum u
MeTaHayka" A BbICKa3an MblCib, YTO 1A TOr0, UT0ObI pa3peLLuTb TPYAHOCTI B COBPEMEHHOI TEOPI 31eMeHTapHBIX YacTiL, Hafo
pa3pabotatb MeToAbl “MeTaHayki”, T. e. TeOpUM 0 TOM, Kak CTPOUTb Teopui. [prunHy A ycMaTpuBan B TOM, UTO OCHOBHbIE NOHATIA
GU3NKN Ha paHHNX CTAAMAX ee Pa3BUTUA OPannCh U3 HaLLel UHTYULIMI MAaKPOCKONMYeCKoro Mupa. Ho And no3HaHUA 3aKOHOB
MUKpOMIUPa (a TOUHee, ANA NOCTPOEHNA MaTeMATYECKMX MOJENei 3TOr0 MUPa) HaLLA “MaKpOCKONMUeckas” MHTYMLMA HeaZeKBaTHa.
ECnm HTYMUMA He JaeT Ham BRPAMYIO TeX “KonecukoB”, U3 KOTOPbIX MOXHO CTPOUTb MOZENM MAKPOMIPA, TO HAM HYXHbI KaKine-To
TeopUM 0 TOM, KaKk 3T KONecuKI BbIOUpaThb 1 Kak MOAeNH CTpouTb. 310 1 OyeT MeTaHaykKa.

Crex nop Kak Obina HanMcaHa MosA KHUra, (I)VBI/IKa 3NEMeHTaPHbIX YacTul caenana 0Fp0MHbII71 Liar snepeg —u 0e3 BcAKoi METaHayKH,
d JINLlb Ha 0CHOBE CTap017I naen, yto 04HN Yactubl MOTYT Kak Obl COCTOATb U3 APYTuXx, bonee JJIEMEHTAPHbIX YaCTUL. Tem He MeHee 4
NnoJiarat, Yto MOA JIOTMKa 0CTAeTCA B Cuile, U eCIn He Ha IAHHOM, TO Ha KaKOoi-To I'IOCJ'IED,)’IOI.I.I,QVI (Taann pa3BUTUA TOUHDBIX HAYK
METaTeopeTnyeckne MeTobl A0KaXyT CBOK M10J0BUTOCTD.

B.0.TypuuH

06HUHCK, aBryct 1990 .

[Hazag ] [ Tutyn | [ Ornasnenue ] [ Bnepen ]
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BBenenmne

Y70 TaKoe HayuHOe No3HaHMe AelicTBUTENbHOCTU? OTBETUTD Ha 3TOT BOMPOC C HAYUHOIA e TOUKM 3peHIs — 3HAUUT B3MNAHYTH Ha
YENoBEUECTBO KaK Obl CO CTOPOHDI, 113 KOCMIYECKOr0 NPOCTPaHCTBA. TOT/a Moy NPeACTaHyT B BUAE ONPE/eNeHHOro pojia
MaTepuanbHbIx 00pa3oBaHuii, COBEPLLALLMX ONPe/IeNeHHbIe eACTBIA, B YaCTHOCTI MPOU3HOCALLNX KaKIe-TO CI0BA U MALLYLLMX
KaKue-To 3HaKi. Kak BO3HUKAIOT 3TW IEACTBUA B NPOLIECCE IBOMOLIM XN3HN? MOXHO NI 00BACHUTD UX NOABNEHIUE HA OCHOBE KAKMX-TO
00X NPUHLIMMOB, OTHOCALLMXCA K NpoLieccy dBontouun? Yto npeactaBnseT coboii HayuHas AeATeNbHOCTb B CBETE ITUX 00LLIMX
NpUHLMNOB? TaKoBbI T€ BOMPOCHI, Ha KOTOPbIE Mbl MOMbITAEMCS OTBETUTb B 3TOIA KHUTE,

MpUHLKMNBI, CTOb 06LLIE, YTO OHIM MPUMEHMMbI KaK K Pa3BUTHIO HAYKK, TaK 1 K 61oNorinueckoi 3BontoLum, TpebyioT and cBoero
BbIPAKEHNA CTONb Xe 06LMX NOHATYIA. Takne NOHATUA JaeT KubepHeTKA — HayKa 0 (BA3AX, yNPaBEeHNM 1 OpraH13aLin B 06beKTax
No60i npupogbl. B knbepHeTuecknx NOHATUAX C PaBHBIM YCNEXOM OMUCHIBAIOTCA ABNEHIA PU3MKO-XUMUMUECKue, bronornyeckue,
coumanbHble. IMeHHO pa3BuTie KNOEPHETUKI 1 0COOEHHO ee Ycrexit B ONUCAHUN U MOZIENMPOBAHIM LiENeHANPABEHHOT0 NOBeAEHIA U
pacno3HaBaHuA MOHATUI CAIENani BO3MOXHbIM HanucaHue 3Toi KHuru. Moatomy bonee ToUHO ee npeMeT MOXHO ONpeaeNnTb Tak:
KnbepHeTUYeCKuil NOAXOA K HayKe Kak K U3y4aeMoMY ABNEHMIO.

VineitHbim (TepXHEM KHUTN ABNAETCA MOHATNE 0 METACMCTEMHOM epexoje, T. €. nepexoje ot KM6epHETquCKOI7I cancTembl K
MeTacucTeme, BKMI0YaloLLeil B (e0A MHOXECTBO CUCTEM TIUMA UCXOAHOIA, OpraHN30BaHHbIX 1 yNpaBNiAEMbIX ONpeaeNeHHbIM o6pa30M.
CHauana 37o noHATMe 6bI0 NONOXKEHO dBTOPOM B 0CHOBY aHaJ13a pa3BUTWA 3HAKOBbIX CUCTEM, NCNONb3YEMbIX HayKOVI. 3atem, 0f1HaKo,
0Ka3aJ10Cb, YTO UCaIe0BaHKE NOA 3TUM YINIOM 3pEHUA BCel 3BOMTIOLIMM KN3HM Ha 3eMAe N03BONAET BOCCO3AaTb (BA3HYIO U
NOAYUHEHHYI0 €ANHbIM 3dKOHOMEPHOCTAM KapTUHY WK, nyyLle CKa3aTb, KWKHONEHTY, KOTOPAA HAYNHAETCA C NEPBbIX XKIBbIX KJTETOK U
KOHYA€TCA COBPEMEHHDBIMU HayYHbIMU TEOPUAMU U cncTemoit MPOMBILLNIEHHOT0 NPON3BOACTBA. JTa KMHOMeEHTa YKa3bIBa€T, B
YaC(THOCTU, MeCTO (I)eHOMEHa HayKku B pady apyrux ABNEHNIA Mupa 1 packpbIBaeT e€ro 3Ha4eHle Ha (I)OHE obuer KAapPTUHbI 3BOJTIOL MK
BceneHHoii. Tak BO3HUK 3aMblcen HacToAwel KHurn. Ckonb y6em/|Teano HAapuUCOBaHa KapTUHA, Mbl NPeA0CTaBUM CYyAUTb YATATENTHO.

B cOOTBETCTBMM € 3aMbICTIOM KHUTU B Heil N3NaraeTca MHOT0 (I)aKTOB I KOHLLenumm, KOTOpbl€ BECbMa Pa3HOPOHbI. OaHun 13 (I)aKTOB
XOpOLLIO U3BECTHbI, 0 TAKUX Mbl CTapaeMCA roBOPUTb KPaTKO, NpuBOAA UX B CUCTEMY U COOTHOCA C OCHOBHOW naeen KHITu. ﬂ,pyrme (I)aKTbI
MeHee U3BeCTHbI, TOra Mbl 0CTaHaBINBae€MCA Ha HUX nonp06Hee. To e 0THOCUTCA U K KOHLLENLMAM: HEKoTopble 06I.I.|,€I'Ipl/IHﬂTbI,
Apyrue meHee U3BeCTHbl 1, BO3MOKHO, CMOPHbI. Pa3H0p0D,HOCTb MaTtepuana NpUBOANUT TaKXe K TOMY, UTO Pa3Hble€ pa3aenbl KHATU
TpEﬁyIOT OT YNTATENA PA3/INYHbIX yCVIJ'IVII7I. OAHM 13 HUX ONUCATENbHDBI 1 NErKN ANA YTEHUA. Bnp)’rle MeCTax, npuxoanTca yrnyﬁnmbcn B
JI0BONIbHO CNneLnanbHble BONPOChl. HOCKOJ'Ibe KHUTA paCC4iTaHa Ha LIJVIpOKVII?I Kpyr yuTaTenen u He npeanonaraer MO3HaHil BHe pamok
nporpammol (pe,D,HEI7I LUKOJIbl, Mbl BO BCEX TaKUX CTy4aAX coobLaem yntaTento HeobXxoauMble Teopetunyeckne cBeiIeHNA. I (TPaHuLbl
ﬂOTpEﬁyIOT OT HernoAroToBNIEHHOI0 YnTatena onpeneneHHoﬂ pa60TbI.

BaxHoe MecTo B KHMre 0TBOAUTCA Npobnemam Teopiu NO3HAHUA 11 IOTVIKK; OHYU TPAKTYIOTCA, KOHEUHO, C KOGEPHETUUYECKIX NO3NLINIA.
KnbepHeTunka ceituac BeAeT HacTynneHue Ha TPaaNLIMOHHYI0 GUIOCO(CKYI0 THOCEONOTWIO, AaBaA HOBYH, eCTECTBEHHO-HAYYHYH
UHTEpPRpeTaLNio OAHUM ee NOHATUAM 1 0TBepraa Apyrue Kak HecoctoaTeNbHble. HekoTopble punocodbl NpoTUBATCA ITOMY
HACTYNNEeHWIo, CYNTAA ero NoCAraTeNbCTBOM Ha CBOK Tepputopuio. OHN 06BUHAIOT KNGEpHETUKOB B “orpybneHumn” u “ynpoweHum”
WCTHDI, B UTHOPUPOBAHUN “NPUHLMNNANBHOTO pa3nuuna” mexay Gopmamin ABUKEHUA MaTepuut (11 3T0 HECMOTPA Ha Te3IC 0 eNHCTBE
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mupal). Ho dunocod, kotopomy uyxzao 3emneBnagenbyeckoe OTHOLIEHME K Pa3fiYHbIM 0611acTAM 3HaHUA, AOMKEH NPUBETCTBOBATD
aTaKm KnbepHeTKOB. B cBoe Bpemsa pa3BuUTMe QU3NKM 1 ACTPOHOMIM YHUUTOXMNO HaTyphunocoduio, u36asus Gpunocoos ot
HeobX0ANMOCTY rOBOPUTD MPUONN3UTENBHO O TOM, O YeM yueHble MOryT roBOpUTb TOuHO. QueBMAHO, pa3BuTye KNOEpHETUKN caenaet
T0 e ¢ GunocoPcKoi rHoceonorneit m — ckaxem Hoee 0CTOPOXKHO — CO 3HAUMTENbHON ee YaCTbH. ITOMY Haf0 TONIbKO
pagoBatbca. Y dunocopos Bceraa bynet 40CTaTOYHO CBOUX 3a00T: HayKa n36aBnAET X OT OAHIX, HO JOCTABNAET Apyrite.

TaK KaK KHUra noceALLieHa HayKe B LieNIOM Kak onpezeneHHoMy Cnoco0y B3auMoZelcTBUA YeNoBeyeckoro 06LiecTBa ¢ okpyxatlLei
Cpefoit, B Heil MOYTU HUYEro He roBOPUTCA 0 KOHKPETHbIX eCTECTBEHHOHAYYHbIX ANCLUNANHAX; U3NO0XeHNe 0CTAeTCA LeNNKOM Ha
YPOBHE NOHATUI KOEPHETUKI, IOTUKN U MATEMATUKN, KOTOpble 00LLe3HauUMbl ANs BCeil COBpeMeHHON Haykin. icknioueHue fenaetca
TONbKO ANA HEKOTOPbIX NpeCTaBNeHNi COBPEMEHHOI GU3NKM, UMEIOLUX MPUHLMNUANBHYI0 BaXHOCTb N1 TEOPUN 3HAKOBbIX cucTeM. B
HaLLy 3aZ1ayuy He BXOAWUT Takxe KOHKPETHbIA aHanu3 B3auMoZeicTBUA HayKi C IPON3BOACTBOM 1 00LLECTBEHHOI XM3HbI0. 3TO
OTAENbHbIA BONPOC, KOTOPOMY NOCBALLEHA 00LLMPHAA IUTEPATYPa; Mbl 1 3eCb 0CTAEMCA Ha YPOBHE 0OLLIMX MOHATUIA KNOEPHETUKMU.

[MonbITKK CORANHUTD B LIENOCTHOIA KapTuUHe 00NbLLOE KONMYECTBO MaTepuana U3 pasyinyHbIX obnacteit 3HaHuUA Bceraa ypeBarbl
OMACHOCTbI0 MCKAXKEHNA IeTaneli, b0 YenoBek He MOXKeT BbITb CNeLanincToM BO BCEM. ﬂOCKOJ’Ibe [laHHAA KHUTa ABNIAETCA UMEHHO
TaKoil NOMbITKOIA, BeCbMa BEPOATHO, UTO CNELNANTCTDI B 3aTPOHYTLIX 34€Cb obnactax HayKku Hal7lﬂ,yT B Heil ynyLweHna n HETOYHOCTH.
Huuero He nopenaeLub, TakoBa LieHa, KOTOpPYI0 NPpUX0ANUTCA NNATUTD 3d KaPTUHbI C 0ONbLLIMM 0XBAaTOM, HO TaKue KAaPTUHbI Heo6XoanMblI.
ABTOpy 0CTaeTCA TONbKO HAA€ATbCA, YTO KAPTUHA, HAPUCOBAHHAA B 3TOil KHUre, COAEPUT NNLLDb TaKKe NOrpeLHoCT B AeTanAx,
KOTOpble MOTyT ObITb Y(TPAHEHDI be3 ymep6a JNA KaPTUHbLI B LIENOM.

[Hazan ] [ Tutyn ] [ OrnaBnenue | [ Bnepea |
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B.0.TypuuH. OeHoMeH HayKu [Hazan ] [ Tutyn ] [ OrnaBnenue | [ Bnepen |

I'maBa 1. HayanpHbIe cTaguy 5BOTIOIN

1.1. OcHOBHOII 3aKOH 3BOTIOIIN

B npouecce 3B0JIOL NN N3HWN, HACKONbKO HaM U3BECTHO, BCEria NPOUCX0Aun0 1 NponcxoanT ceityac yBenuyeHne 061w Maccbl XX1BOro
BeLlecTBa U yU0XKHEHWNE €ro oOpraHu3almnn. YanoxHas OpraHu3auuio bronornyeckmx 06pasoBaH|/||7|, npuponaa ﬂ,el7|CTByeT no MeToay
np06 M OLINGOK. CyLI.I,eCTByIOLI.I,I/IE 06paSOBaHI/IFI BOCMPON3BOAATCA BO MHOTUX 3K3eMMIApaX, KOTOPbl€, 0[1HAKO, He BMOJIHE
TOXAECTBEHHDI OPUTIHANY, a OTAYAOTCA OT HEr0 HaNNYnem HebOoNbLLINX cnyua|7|Hb|x B&pl/l&]Ll,I/II7I. 3t IK3eMNNAPbI CNYXKAT 3aTEM
MaTepuanom anAa ecreCtBeHHOro 0T60pa. OHu MOTYT BbICTYNaTb 1 Kak OTAENbHbIE XNBbl€ CYLLECTBA — TOIAd 0T60p npuBoaANT K
3dKpernJieHnto nosie3HbIX del/l&Ll,I/II7I, I KaK 3nemeHTbl 6onee CNoXKHOro OﬁpaSOBaHI/IFI —T0rad 0T60p HanpaBJ1eH TaKXKe 1 Ha CTPYKTYPY
HOBOI0 06pa3OBaHI/IFI (Hanpmmep, npu BO3HNKHOBEHUI MHOTOKNETOYHDIX OpFaHI/BMOB). NBTOMUB Jpyrom aiyyae 0T60p ABNAETCA
pe3ynbtaTtom 60pb6bl 34 CylLecTBoBaHue, B KOT0p0I7I bonee Xn3HeCNoCoOHbIE 06pa3OBaHI/Iﬂ BbITECHAKT MeHee XN3HeCnocobHble.

3TOT MeXaHU3M Pa3BUTUA XKIU3HN, OTKPbITbIIt Yapnb3om [lapBIHOM, MOXHO Ha3BaTb OCHOBHbIM 3aKOHOM 3BONOLMN. B HaLy Lenm He
BX0ZMT 000CHOBaHIE WIN 06CYX/EHME ITOT0 3aKOHA C TOUKM 3PEHMSA TeX 3aKOHOB NPUPO/bI, KOTOPbIE MOXHO ObiNo Obl NPOBO3rNACKTL
6onee pyHAAMeHTANbHbIMU. ByieM NpUHUMATL OCHOBHOIT 3aKOH IBOMKOLIM KaK HEUTO JJaHHOE.

1.2. Xummaeckas spa

WcToputo Xu3HM 110 NOABNIEHMS YeNOBEKA MOXKHO pa30uTb Ha IBa nepuoza, KOTOPble Mbl Ha30BEM «XUMUYECKOI» IPOI 1
«KnOepHETUUECKOI» IpOil. [paHNLLeit MeXy HUMM CTYXUT NOSBNEHNE XKUBOTHBIX C YETKO 0OPMAEHHOI HEPBHOI CUCTEMOI,
BKJI0Ual0LLIei OpraHbl UYBCTB, HEPBHbIE BOJIOKHA N1A Nepeaaun UHHOPMALMI U HepPBHbIE Y37bl ANA ee npeobpa3zoBaHusa. Takas
TEPMUHOMOTMSA HE 03HAYAET, KOHEUHO, UTO MOHATUA U METOAbI KUOEPHETUKN HENPUMEHNMbI K XIU3HU «XMMUUYECKOI» 3pbl; MPOCTO
KUBOTHOE «KMOEPHETUYECKOI» IPbI ABNAETCA KNACCUYECKIAM 00BEKTOM KUOEPHETUKM, Ha KOTOPOM OHa BO3HUKNA 1 0hOpMUNACh Kak
Hay4HaA ANCLANANHA.

WUcToputo n noruky 3BontowumM B 00KUGepHeMuU4YeCKoOM nepuo0e Mbl pacCMOTPUM nLLb 6erno, CCbinasch Ha BO33peHus
coBpeMeHHbIX 61onorosL. B 3Tom nepuosie MoXHO BblAENNTb TpH 3Tana.

Ha nepsom smane 3aknaablBaloTcA XMMIUUeCKIe 0CHOBbI 13HM, 06pa3yTCA MaKpOMOSEKYbl HYKNEMHOBBIX KNCIOT 1 6eKOB,
obnagarowyne BOIACTBOM peOYNIUKAUUU — CHATUA KOMWIA, <OTNEYaTKOBY, KOrAa 0AHa MaKpoMONeKyna Cy»IT Matpuueil Ana
CMHTE3a U3 3N1eMeHTaPHbIX PaAnkanos nofo6Hoi el Makpomonekynbl. OCHOBHOI 3aKOH 3BOMIOLNN, KOTOPBII BCTYNaeT B AiCTBME Ha
3TOM 3Tane, NPUBOANT K TOMY, UTO MaTpiLibl, 06nafatoLLe 60NbLueil MHTEHCMBHOCTBIO BOCMPOU3BEAEHNA, NOAYYAIOT NPENMYLLIECTBO
nepes MaTPULLAMI C MeHbLLEIA MHTEHCUBHOCTBIO BOCMPOU3BEAEHA, B pe3ysibTaTe uero 06pasylotca Bce 00see CIOXHble 1 aKTUBHbIE
MaKpOMOJIEKY/bl 1 CUCTeMbI MaKpoMoneKyn. brocuntes Tpebyet cBoboaHoM SHepruu. TepBUUYHbIM ee MCTOYHNKOM ABNAETCA
CONHeyHoe u3nyyerue. [poayKTbl YaCTUYHOTO pacnaza XKMBbIX 00pa30BaHNiA, HeNOCPEACTBEHHO UCMONb3YIOLNX CONHEYHYHD SHEPIUI
(boToCnHTe3), TaKXKe coaepXaT HEKOTOPbIIl 3anac CBO6OHOI IHEPTIAN, KOTOPbII MOXET ObITb peanu3oBaH C NOMOLLbH YXKe
UMeloLLelica XUMuM Makpomonekynbl. OH 1 peanusyeTca cneynanbHbiMi 00pa3oBaHNAMM, ANA KOTOPbIX NPOAYKTbI pacnaja clyxar
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BTOPUYHBIM NCTOYHNKOM (B060AHOIA SHeprun. TaK BO3HMKaeT pacdioeHune Xn3Hu Ha paCTMTEHbeIIZ W XKUBOTHBbIIA MWPbI.
BmOpOlj aman seoJnoyuu — BO3HUKHOBEHWE U pa3BUTUE Y *KUBOTHbIX ABUraTENbHOI0 annaparta.

B XapaKTePUCTIKe A0CTyNa K NCTOYHUKY SHEPTUN €CTb CYLLECTBEHHOE Pa3finyie MeXAy pacTeHUAMMN N KUBOTHbIMU. ﬂle JaHHON
0CBELLEHHOCTU UHTEHCUBHOCTb MOTTOLLEHNA CONHEYHOM SHEPrin 3aBUCUT TOJIbKO OT BEJTUYWUHBI NOBEPXHOCT PaCTe€HUA, HO HIUKAK He 0T
TOro, ABUKETCA OHO W NOKOUTCA. COBepLIJEHCTBOBaHI/Ie paCTEHl/II7I noLuno no nyTu Co34aHNA BbIHOCHDLIX CBETO)/J'IOBI/ITEJ'IQVI — 3€eJIeHbIX
NNCTbeB, KPenALLKUXCA Ha cucteme onop u crpen — ctebneit, BETOK M T. M. KOHCprKLI,VIﬂ 3Td OTJINYHO pa60TaeT, obecneunBas
MeaneHHoe nepemetleHine 3eeHbIX I'IOBerHOCTEVI K CBETY, 0TBEYatoLlee MeANIEHHOMY U3MEHEHWNI0 0CBELLIEHHOCTU.

CoBceM fipyroe nooXeHue y XIBOTHOTO, B YACTHOCTM, Y CAMOTO NPUMMUTUBHOIO XIUBOTHOTO, Hanpumep, amebbl. IcTouHMK sHeprum —
NILLA — 3aN0NHAET cpefy BOKpYr Hero. TpUToK 3Heprin onpeaensaeTca CkopocTbio Audhy3um NuLLEBbIX MoeKyn Yepe3 060/10UKy,
0TAENAIOLLYH NULLEBAPUTENbHDIN annapaT 0T BHeLwHel cpeabl. CkopocTb AN dY31n 3aBUCUT He TONbKO — 1 laXKe He CTONIbKO — OT
BENNYNHBI NOBEPXHOCTY NULLLEBAPUTENILHOTO annapaTa, CKOMbKO 0T ABUKEHNA 3TOI NOBEPXHOCTI OTHOCUTENBHO CPEAIbl, AAIOLLLETO
BO3MOXHOCTb BbleJaTb MILLY U3 Pa3NYHbIX ee y4acTKoB. [103TOMy Aaxe NPOCTOe Xa0TMueckoe ABMXKEHNE B CPefie UM, HanpoTuB,
[BIKEHME CPefibl OTHOCUTENbHO OpraHi3ma (Tak Aenalot, Hanpumep, rybKku, NporoHas yepe3 ceba BOAY C NOMOLLbIO PeCHUYEK) MmeeT
60nbLLIOE 3HAUEHME ANA NPUMUTUBHOTO XUBOTHOTO U, CIEI0BATENbHO, NOABNAETCA B NPOLIECCe IBONOLMI. BO3HMKAIOT celnanbHble
00pa30BaHuA (BHYTPUKNETOUHbIE — Y OAHOKNETOUHbIX OPraHU3MOB 1 COAEPKALLeE rPYNNbl KNETOK — Y MHOFOKNETOYHBIX), OCHOBHOIA
($YHKLMeIA KOTOPbIX ABNAETCA NPON3BOACTBO ABMXKEHNA.

Ha mpemeobem smane 380/1104uUU ABWKEHNA XIBOTHBIX CTAHOBATCA HANPABAEHHbIMIA, 1 Y HUX MOABAAKTCA 3a4aTKM OpraHoB
UYBCTB 1 HEPBHOM CMCTEMbI. ITO TaKxe ABNAETCA eCTeCTBEHHbIM CefICTBEM OCHOBHOI0 3aKoHa. MIBOTHOMY BbIroJHee ABUraTh(A B
TOM HanpaBfeHN, rae KOHLEHTPALMA NULLN BbiLle, @ YT0ObI 0CYLLeCTBIUTD ITO ABUKEHIE, HAL0 UMETb AATUMKI, XapaKkTepusyoLme
COCTOAHYE BHELLHE cpefibl B pa3NuHbIX HanpaBneHnax (oprabl YyBCTB), U MHPOPMALIMOHHDBIE KaHaNbl CBA3M MeX.Y STUMM
[lATYNKAMI 1 ABUTaTeNbHbIM annapaTom (HepBHaA cuctema). BHauane HepBHas cucTema upe3BblyaitHo NpUMUTUBHA. OpraHbl UyBCTB
Pa3NNYaIOT NNLLb HECKOMbKO CUTYaLIMIA, Ha KOTOPbIE XXIUBOTHOE JOMKHO pearupoBath no-pasHomy. 006bem MHdOPMaLK, KOTOPbIil
nepedaeT HepBHasA CucTeMa, HUYTOXeH. CneLmanbHbIi annapat And 06paboTku Hdopmavum oTcyTcTByeT. ( TeueHnem BpeMeHN
OpraHbl YyBCTB YUI0XHAKTCA 1 NOCTAaBNANT Bce 60nbLue uHGOPMaLMM 0 BHeLHeM Mupe. OZHOBPeMeHHO COBePLLEHCTBYeTCA
[iBUraTeNbHblil annapar. 370 npefbABNAET BCe YBeNMUMBaloLneca TpeboBaHns K nponyckHoi CnocoOHOCTI HEPBHO CUCTEMDI.
MoABnAKTCA CnewnanbHble 06pa3oBaHNA — HepBHbIe Y3/bl, KOTOpble nepepadaTbiBaloT MHGOPMALMIO, NOCTYNALLYHO OT OPraHoB
4yBCTB, B MHOPMaLI0, yNpaBAAIOLLYI0 OpraHami ABMKeHNA. HaunHaeTca HoBasA — «KubepHeTnyeckas» Jpa.

1.3. Kubepnernka

AHanu3 3Bonouun B KI/I6€pH€TI/NECKI/II7I nepuoj, BCKPbITE 3aKOHOB, N0 KOTOPbIM MPONCXOAUT YCNOXKHEHWE OpraHn3aLun XuBbIX
CYLLEeCTB 3TOr0 N€Puoja — Mbl 6yneM ANA KPATKOCTU HA3blBaTb UX (<KI/I6€pH€TI/IlleCKI/IMI/I MKUBOTHBIMU», — TpEﬁyET BBEAEHNA
HEKOTOPbIX ¢yHna|v|eHTaanb|x MOHATUIA 1 3aKOHOB KI/IﬁepHETI/IKI/I.

Cam TePpMUH «KVI6€pH€TVIKa« BBEJ1, KaK N3BECTHO, H0p6epT BVIHep, onpeaenunB ero onnCaTeSibHO Kak yueHne 0 CBA3AX U yNpaBNeHUN B
XWUBOM OpraHu3me 1 malluHe. Yt06bI HoNnee TOyHO AaTh onpeneneHne KVI6epHETVIKVI, KaK U1 BCAKOM Haquon ANCUUNNHBL, Mbl JOJTXHbI
BBECTY ee 0CHOBHble NoHATMA. (0OCTBEHHO roBopA, BBECTN OCHOBHbIE MOHATUA — 3TO U 3HAUUT YKE ONpPefeNnTb AaHHYIO HayKy, n6o
0CTAeTCA TONbKO 100aBUTb. ONUCaHue Mupa C NOMOLLbHO 3T0il BOT CUCTEeMbl NOHATUI U eCTb JaHHaA KOHKPETHAA HayKa.

http://www.refal.net/turchin/phenomenon/chapter01.htm (2 u3 13) [11.06.2008 13:58:08]



'naBa 1. HauanbHble cTaguu 3BontoLum

B ocHoBe KI/I6€pH€TI/IKI/I NeXuT npexae BCero noHATE cucmemeol Kak HEKOTOPOro MaTepuanbHOro 06beKTa, cocToALLero 13 Apyrux
00beKTOB, Ha3blBaEMbIX nodcucmemamu AaHHOM cucteMbl. [loacncrema HEKOT0p0I7I aactembl, B CBOK o4epeib, MOKET
paccMmaTpuBaTbCA KaK CUCTEMA, COCTOALLLAA U3 NOACUCTEM. ﬂoaTomy, €CM ObITb TOYHBIM, CMbICT BBEIEHHOTO HAMU MOHATUA
3dKJT0YaeTCA He B TepMUHE «CUCTEMa» CaMOM MO cebe,T.e. He B NPUNNCbIBAHNN HEKOTOPOMY Oﬁ'bEKTy (BOICTBA «ObITb CUCTEMOIA», UTO
[0BOJIbHO 6ecconep>KaTeano, 160 Kaablil 00EKT MOXKET CUNTATbCA CUCTEMOIA, @ B CBA3M MeXxay TepMiHaMI «CUCTEMa» U
«noacucrema, mpamaromeﬁ onpeaeneHHoe OTHOLLEHNKE 061beKTOB.

BTopoe BaxHeiiLuee NOHATUE KUOEPHETUKIN — NOHATUE COCMOAHUA cucTeMbl (noacucTembl). [og06HO TOMY Kak NOHATUE CACTEMI
HenoCpeACTBEHHO ONMPAETCA HA HaLLY MPOCTPAHCTBEHHYIO MHTYULIAK, MOHATIE COCTOAHNA HENOCPEACTBEHHO OMMPAETCA HA HaLLY
VHTYMLMIO BPEMEHM, U €r0 HEBO3MOXHO ONPEAENT MHAYe, Kak COUNABLUMC Ha OMbiT. Kor/ia Mbl BUAMM, UTO 06EKT B YeM-TO
M3MEHWUNCA, Mbl TOBOPMM, UTO OH NepeLLen B Apyroe cocToAnme. Kak n noHATMe cUCTeMbI, NOHATUE COCTOAHMA ABNAETCA CKPbITHIM
OTHOLLEHMEM — OTHOLLEHUEM MEXAY ABYMA MOMEHTaMM BpemeHI. Ecm 6bl Mup Obin HENOABIXKHBIM, NOHATME COCTOAHUA He MOTIIO
Obl BO3HUKHYTb, U B TeX AUCLMMAMHAX, FAe MUP PACCMATPUBAETCA CTATUYECKN, HANPUMEP, B FEOMETPUN, MOHATUE COCTOAHNSA
OTCYTCTBYET.

KunbepHeTuka u3yuaet opraHu3aLuio CACTeM B NPOCTPAHCTBE U BpEMEHH, T. €. TO, KakiM 00pa3om CBA3aHbI NOACUCTEMbI B CUCTEMY U
KaK BIIUAET U3MEHEHME COCTOAHMA OiHIX NOACUCTEM Ha COCTOAHMeE Apyrix noacuctem. OCHOBHOI ynop AENaeTca, KOHeUHo, Ha
OPraHN3aLmio BO BPEMEHM, KOTopas B Cyyae, KOr/a OHa LieNieHanpaBeHHa, Ha3blBaeTca ynpassieHuem. [puumnHbl (BA3M MeXay
COCTOAHUAMI CUCTEMbI U BbITEKAKOLLIME OTCHOIa 0COOEHHOCTI €€ NOBEEHNA BO BPEMEHN YACTO HA3bIBAKOT 3aUMCTBOBAHHBIM U3 GU3MKN
TEPMUHOM OUHAMUKQA CUCTEMbI. ITOT TEPMIH B PUMEHEHIN K KMOEPHETUKE HEeyaueH, Tak Kak, rOBOpS 0 MHAMUKE CUCTEMbI, Mbl
CKNOHHbI PACCMATPUBATb €€ Kak HeuTo LieNoe, B T0 BpeMA Kak B KWOEPHETMKe rMaBHbIM ABNAETCA UCCNe0BaHIe BO3AEACTBIA APYT Ha
Apyra noacucrem, 06pasytLLmx JaHHyto cuctemy. MosTomy Mbl npeanourTaemM roBopuTb 06 op2aHuU3ayuUU 80 8pemMeHuU,
ynoTpebnaa TepMmuH OUHAMuUYeCcKoe onucaHue TONbKO TOFAA, KOTAA ero HYKHO NPOTMBONOCTABUTL CMAMUYECKOMY ONNCaHI,
YUYUTBIBALLEMY NNLLb NPOCTPAHCTBEHHDBIE OTHOLIEHUA MEXAY NOACUCTEMAMM.

KVI6epHeTVI‘JECK06 OnncaHne mo<etT UMeTb pa3ﬂl/ILIHbII7I YPOBEHb A€TaNN3aLNN. 0,£|,Hy N TY e CMCTEMY MOXHO OMUCbIBATb nn6o B 061X
yepTax, pa36|/|B €€ Ha HECKOJIbKO KPYMHbIX NOACUCTEM, «bnokoB», Nnbo bonee aeTanbHo, ONNCaB (TPOEHNE 1 BHYTPEHHKE (BA3K
kaxkaoro 6noka. Ho Tak unu nHave KI/I6epH€TI/ILIe(KOE OMnuncaHne BCeraa UMeeT Kakon-To KOHEeUHbIN YPOBEHD, rny6>Ke KOTOpPOro OHO He
pacnpocTpaHAeTca. MoacucremMbl 3T0r0 YPOBHA pacCMaTPUBAOTCA KaK 3N1IEMEHTAPHbIE, HE Pa3N10KUMbI€ Ha COCTABHbIE YaCTH. PeanbHas
(I)VI3I/I‘4€CK&FI npupoaa snemMmeHTapHbIX NOACUCTEM Kl/l6epH6Tl/IKa HE NHTEpEeCYeT, eMy BaXHO TOJIbKO, KaK OHW (BA3dHbl MEXAY coboii. [ga
(I)VI3I/I‘4€CKVIX o6bekTa MOTYT PaAiKaNbHO OT/IMYATbCA APYT OT Apyra no (BOEMN npupoae, HoO eCIN Ha KAKOM-TO YPOBHE KI/I6epHETI/NeCKOr0
OMnUcaHNA OHW OPraHn30BaHbl U3 NoAcCTeM 0AHAKOBO (C YUYETOM ANHAMUYECKOr0 acneKTa!), TO CTOYKK 3peHNA KI/I6epHETI/IKI/I nx
MOXHO CYUTaTb — Ha [JdHHOM YPOBHE OMUCaHUA — TOXAECTBEHHbIMU. I'IoaTomy OAHN U TE Xe KI/IﬁepHETI/ILIeCKI/le coo6pa>|<eH|/|ﬂ MoryT
ObITb MPUMEHNMbI K TaKUM Pa3HbIM 06beKTaM, Kak paanoTexHuyeckaa cxema, nporpamma ana BbIUNCIUTENBHON MALLUHbI MK
HepPBHaA CMCTEMA XKIBOTHOIO.

1.4. InckpeTHble ¥ HEMPEePBIBHBIE CUCTEMBI

CocToAHMe cucTembl onpeaenAaeTca yepes COBOKYMHOCTb COCTOAHMI BCEX ee NoACUCTEM, T. €. B KOHEUHOM cyeTe 3NEMEHTAPHbIX
noacucrem. 3HEMEHTaprIe nojcucTeMbl 6bIBatOT JBYX TUNOB. C KOHEYHbIM 1 6ECKOHEYHbBIM YNCIOM BO3MOMHbIX COCTOAHMIA
Moacucreml NepBoro TuMna Ha3biBalOT TaKXe noAacucreMamia ¢ AUCKPETHbIMI COCTOAHUAMK, BTOPOr0 TUNa — C HENpPepbiBHbIMU
COCTOAHNAMMN. ﬂpVIMEpOM noACMCTEMbI C ANCKPETHBIMKU COCTOAHUAMMN MOXKET CNYKUTb KONIECUKO apVIq)MOMETpa W C4ETYUKA B TaKCK,
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HopmanbHo 3T0 KoNeCKo HaX0AUTCA B OAHOM U3 IECATI NONOXEHWIA, COOTBETCTBYHLLMX AecaTi Ldpam ot 0 o 9. Bpema ot BpemeHn
OHO MOBOPAYMBAETCA 1 NEPEXOANT U3 OHOTO COCTOAHMA B AIpYroe. ITOT NpoLecc NoBOpoTa HaC Mano uHTepecyer. MpaBunbHas pabota
cuctembl (apudmMoMeTpa, CUeTUKA) 3aBUCUT TONbKO OT TOTO, KaK CBA3aHbI MeX 1y C000ii <HOpPManbHbIe» NONOXeEHUA KONECMKOB, a Kak
NPONUCXOANT NEPEX0Z U3 OIHOrO NONOXKEHUA (COCTOAHNA) B AAPYroe — HecyLecTBeHHO. [103ToMy Mbl M MOXKEM pacCMaTpUBaTh
apuOMOMETP KaK CUCTEMY, FNEMEHTAPHbIE NOACUCTEMbI KOTOPOIA MOTYT HAXOAUTHCA TONBKO B ANCKPETHBIX COCTOAHMAX. COBpeMeHHas
6bICTpoAeACTBYOLLAA UMPPOBAA BLIUMCINTENBHAA MALLIMHA TaKXKe COCTOMT U3 NoACACTEM (TPUTTEPHBIX CXeM) C AMCKPETHBIMM
COCTOAHNAMM. Bce, uTo Mbl 3HaeM B HacToALLee BpeMSA 0 HEPBHOI CMCTEME KIBOTHBIX 1 YENOBEKA, YKA3bIBAET Ha TO, UTO PELLaLoLLLyHo
ponb B ee paboTe urpaeT B3aUMOoAeACTBIE NOACMCTEM (HEAPOHOB) C ANCKPETHBIMI COCTOAHUAMM.

Cnpyr0|7| (TOPOHDbI, YENIOBEK, KaTALMIACA Ha Benocune e, UNn aHanoryHaa BbIYUCIUTENbHAA MALLNHA AAl0T HaM npumepbl CNCTEM,
KOTOpbIe ONMUCbIBAKTCA KaK COCTOALLME U3 NOACUCTEM C HENPEPBLIBHBIMKU COCTOAHNAMIU. B (nyyae BesiocuneancrTa TakoBbIMn ABNAKTCA
BCe ABUXYLLMeCA Apyr OTHOCUTENbHO ipyra 4acTii Benocunea u yenoBeyeckoro Tena. koneca, neaani, pynb, Horu, pyku n . . Wx
COCTOAHNA — 3TO UX NONOKEHNA B MPOCTPAHCTBE, ONMUCbIBAKOLNECA KOOPANHATAMNU (HI/ICJ'IaMI/I), KOTOpbl€ MOTYT NPUHUMATb
HENPEPbIBHbIE MHOXE(TBA 3HaYeHui.

Ecnm cuctema cocTouT MCKNKUNTENBHO 13 MOACUCTEM C AMCKPETHBIMI COCTOAHMAMM, TO U CAMA OHA MOXKET HAXOANTLCA INLLb B
KOHEUHOM Uncie COCTOAHMIA, T. €. ABNAETCA CUCTEMOI C AMCKPETHBIMU COCTOAHMAMMN. Takme cucTeMbl Mbl 6yieM Ha3blBaTb MPOCTO
OUCKPEemMHbIMU CACTEMAMK, @ CUCTEMbI C HeNpepbIBHBIM MHOXECTBOM COCTOAHUIA — Henpepbl8HbIMU. [IMCKPETHbe CUCTEMDI
BO MHOTUX OTHOLLEHUAX NPOLLE ANA aHaNU3a, YeM HenpepbIBHbIE. B YacTHOCTI, NepecyeT uncna BO3MOXKHbIX COCTOAHNIA CUCTEMDI,
KOTOpbIil UTPAeT BaXKHYI0 Posib B KUOEPHETUKE, TPeOYET B AMCKPETHOM Clyyae NULLIb 3HAHUA INeMeHTapHOIA apudmeTukn. Mycrb
MCKpeTHaA cucTema A COCTOUT 13 IBYX NOACACTEM 84 1 &y, NPpUYeM NOACUCTEMA 81 MOXET UMETb N, @ noacucrema 8, — Ny

BO3MOMHbIX COCTOAHUIN. ﬂ,OI’IyCKaH, UTO KaXJi0€ COCTOAHME CUCTEMbI A1 MOXET COUETATbCA C KaXbIM COCTOAHUEM CUCTEMbI Ay, Mbl

HaxoAnM, uto Ynno N BO3MOXHBIX COCTOAHMI cucTembl A ecTb NyN,. Ecn cuctema A coctont ns m nogcucrem ai, rgei=1,2,..,m,

TO

N= nyng..n_.

B nanbHeiilem Mbl 6yaeM pacCMaTpuBaTh TONbKO AUCKPETHbIE CMCTEMbI. Kpome TOro nparmaTiyeckoro coobpaeHunsa, Yto oHu
NPUHLMNMANbHO NPOLLE, YeM HenpepbIBHbIE CUCTEMbI, CYLLIECTBYET eLLie ABa J0BOAA B N0/b3Y LieNIeC000pa3HOCTI TaKOro OrpaHnyeHus.

Bo-nepBbix, Bce HenpepbiBHbIE CUCTEMbI MOXHO, B IPUHLNNE, PACCMATPUBATD KaK AUCKPETHbIE CUCTEMbI C YPE3BbIYANHO HONbLIMM
YICTIOM COCTOSIHMIA. B CBETE Tex 3HaHMIA, KOTOPbIE lana HAM KBaHTOBaA QM3NKa, TaKoiA NOAX0 AAXe CIeAyeT PaccMaTpUBaTh Kak
TeopeTiyecku bonee npaBunbHbIiA. MpuuinHa, no KOTOPOil HenpepbIBHbIE CUCTEMbI BCE e He UCUE3aI0T U3 KNOEPHETUKN, — 3TO
Hanuuue BecbMa COBEpPLLEHHOTO annapaTa — MaTeMaTUYecKoro aHanu3a u, B nepayio ouepesb, AudpdepeHLnanbHbIX ypaBHEHNIA Ana
PACCMOTPEHMS TaKMX CUCTEM.

BO-BTOprX, Camble CNoKHble KI/I6€pH€TI/NeCKI/I€ CNCTEMDI, KaK BO3HUKLLE eCTECTBEHHbBIM NMYTEM, TdK 1 CO3[1aHHbIE PYKAMI YEJI0BEKA,
HEN3MEHHO 0Ka3bIBAlOTCA ANCKPETHBIMMN, 0cobeHHO HarnAAHO 3T0 BUAHO Ha npumepe X1BOTHbIX. OTHoCMTENbHO npoctbie
broxuMmnyeckne MexaHu3mbl, perynupyiowne Temnepatypy Tena, CoaepkaHue B KpoBU pa3iiyHbIX BELWECTB U T. N., ABNIAITCA
HenpepbIBHbIMUW, HO HEPBHAA CUCTEMA YCTPOEHA NO AUCKPETHOMY NPUHLANY.
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1.5. HameskHOCTD AUCKPETHBIX CUCTEM

I'quemy e, Koraa Heo6XoanMOo BbINONHATD CIOXKHbIE (I)yHKLI,I/WI, JNCKPETHbIE CUCTEMbI 0Ka3bIBAlOTCA NPEANoOYTUTENIbHEE, YEM
HEI'IpeprBHbIe? HOTOMy YTO OHU OTNINYAIOTCA Bonee BbICOKON HAIEXHOCTbI0. B KMﬁepHETMHECKOM )’CTPOVICTBE, 0CHOBAHHOM Ha
npuHuune ANCKPETHLIX COCTOAHUN, Kaxas JJIeMeHTapHaA noacncTeMa MOXKeT HaXxoAUTbCA JINLLDb B HeHONbLLIOM UnCNe BO3MOMXHbIX
COCTOAHUHA, M03TOMY OHa, KaKk NpaBu10, UTHOPUPYET MaJible OTKJIOHEHWUA OT HOPMbI Pa3/INYHbIX (I)VI3I/I‘4€CKVIX MapameTpoB CUCTEMDBI,
BOCCTaHaBJNBaAA «B I'IepBO3ﬂ,aHHOI7I 4ucroTe» 04HO U3 CBOUX AONYCTUMbIX COCTOAHNA. B T0 e BpemA B HEI'IpprIBHOVI cancreme marnble
BO3MYLLEHNA HENPEPLIBHO HAKANNNBAKOTCA U, €N CUCTEMA UTULLKOM (J10*KHa, OHa NepecTaeT npaBuiibHO pa60TaTb. KoHeuHo, n B
)J,I/ICKpETHOVI caacreme Bceraa CywecrTByeT BO3MOXKHOCTb 604, n60 HebonbLLNe U3MEHEHUSA (I)VI3I/I‘4€CKVIX MapamMeTpoB BCe-TaKW NPUBOAAT
K KOHEUHOM BEpOATHOCTK nepexoa NoACKUCTEMDI B KHENPABUIbHOE» COCTOAHNE. I Bce-Takn npenmyLLecTBo, 6ECCI'I0pHO, Ha CTOpPOHE
JUCKPETHDLIX CUCTEM. [TokaxeM 3T0 Ha aeaylowem npoctom npumepe.

MycTb Ham Haf0 NepeaaTb CO0HLLLEHME C MOMOLLbHO 3NIEKTPUUECKOT0 NPOBO/AA Ha paccToaHme, ckaxkem, 100 km. U nycTb uepes Kaxaplit
KUNOMETp NPOBOAA Mbl IMeeM BO3MOXHOCTb NOCTABUTb aBTOMATUUECKYH CTaHLMI0, KoTopasA OYAeT ycnBaTh CUrHan A0 TOi
MOLLIHOCTM, KOTOPYIO OH UMEET Ha NpeAblayLLeil CTaHLIN, 1 — eCTN HYXKHO — KaK-To Npeo6pa3oBbiBaTh ero (puc. 1.1).

JucEpeTiaan CHCTEMA

S — e g

|'|‘.]-..|.I.,'a_||n.|g TMpo ey TOMHLIE CTalEEHH ITpHesHn K

Puc. 1.1. Nepepaua curHana B HenpepbIBHON 1 ANCKPETHO cCTeMaX. 3aTeHeHeM nokasaHa 06nacTb HeonpeaeneHHoCTH CurHana

,U,OI'I)ICTI/IM, 4T0 MaKCMManbHaA BeNNYNHa CUrHana, KOTOprVI NO3BOJIAET NOCNATb HAlla annapaTypa, COCTaBNIAET 1Buuyto
(peHeKBaApaTUYHOE NCKaXKEHWNE CTHaa Npu nepeaayve oT CTaHLUKN K CTaHLUK (I'IOMEX&]) PpaBHO 0,1B.

PaccmoTpum cHayana HenpepbIBHbIil CNocob nepeaaun nHGopmavuu. Toraa copepkaHnem coobLieHns byaet BeNMUMHA HaNPAXKEHNS,
MPUN0XKEHHOT0 K NPOBOAY Y ero Hayana. Benuumna HanpsxeHuA Ha Apyrom KoHLe NPoBofa — NPUHATOE CoobLieHne — byaeT n3-3a
NOMEX 0TAINYATLCA OT HauaNbHOro HanpsxeHns. Kak Benuko byeT 370 otnnume? CunTas NOMEXI Ha Pa3NNYHbIX YUYacTKaX TNHUN
HE3aBUCUMbIMM, Mbl HAXOAUM, UTO NOC/IE NPOXOXKAEHUA CTa CTAaHLMIA C(peHEKBAZAPATUYHAA BeNMUMHA NOMeXM cocTaBuT 1 B
(cKnagbIBaloOTCA CpeaHue KBaapaTbl momex). Takium 06pa3om, nomexa B cpeiHeM paBHa MaKCUMaNbHOMY CUTHany, N0O3TOMY ACHO, UTO
HIKAKOIA N0NIe3HOM MHOPMALIMIA Mbl GAKTUYECKM He MONYYUM. SHAUEHIe NPUHATOTO HANPSAXKEHNA MOXKET COBNAAATh CO 3HAUEHNEM
nepeaaHHOro HanpsAXXeHNA pa3Be yTo cyyaiiHo. Ecnu, Hanpumep, Hac ycrpanBaet TouHocTb B 0,1 B, TO BepOATHOCTb Takoro CoBNazieHna

paBHa npumepHo 1/,
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Tenepb paccMOTpUM AMCKPETHbIIA cnocob nepeaaun. Onpeaenim ABa «OCMbICTIEHHBIX» COCTOAHNA HAYANbHOTO YYacTka NPOBOAA: Koraa
NPU0XKEHHOE HANPAXKEHNeE PAaBHO HYMHO M KOTAA OHO MakcuManbHo (1 B). Ha npoMeXyTouHbIX CTaHUMAX YCTaHOBUM aBTOMaTHYeCKie
YCTPOWCTBA, KOTOPbIE B OHOM Cllyyae, eCiv NPUHATO HanpsxeHune MenbLue 0,5 B, nepegalot ganblue HyneBoe HanpseHune, a e OHO
6onbuue 0,5 B, nocbinatoT HopmanbHblii curHan B 1 B. (negoBatenbHo, B JaHHOM Cllyyae 3a OUH pa3 (OAHUM CUTHANOM) nepedaeTca
MHGOPMaLIMA BIUAA <A UK KHET» (TaKoe KONNYeCTBO MHGOpMaLM — efnHILa MHopMaLm — Ha3biBaeTca 1 6um). Kakosa
BEPOATHOCTb NOMyUYeHNA NpaBUAbHOI HopMaLn? OHa CIbHO 3aBUCUT OT 3aKOHA pacnpezeneHina BepoATHOCTI ANA BeMUMHDI
nomexu. Kak npaBuno, nomexu NoAUMHAKTCA TaK Ha3biBaeMOMY HOPMaNbHOMY 3aKOHY. [IpUHAB 3TOT 3aKOH, MOXHO HaliTK, UTo
BEPOATHOCTb OLUMOKN NP Nepeaye OT NPeAbIAYLLEIl CTaHLMN K cnelyloLuelt (paBHaA BePOATHOCTM TOro, uTo nomexa npesbicuT 0,5 B)
paBHa 0,25x10-6. CnegoBaTenbHo, BePOATHOCT OLIMOKIA NPU Nepeaye Ha BCio AnuHy nuknn ectb 0,25x1074, Yto6bl nepeaarb 10 xe
Co00LLieHKe, UTO 1 B NPebAyLLEM CTyJae, T. €. 3HaueHne C TOUHOCTbio A0 0,1 HekoTopoil BennuuHbl, nexaueii B npegenax ot 0 go 1,
HaM J0CTaTOYHO NOCIATh YeTbipe CUTHaNa BiAa «Aa» Um «HeT», BepoATHOCTb TOro, UTo X0TA Obl B 0AHOM 113 CUrHaNoB OyAeT AonyLyeHa
owwn6Ka, pasHa 1074, Utak, nonHas BeposTHOCTb ownbKy npu auckpetHom cnocobe coctasnset 0,01% npotvs 90% npu HenpepbIBHOM
cnocobe.

1.6. ndopmanus

Hauas onucbiBaTb KOHKPETHYI0 KnOepHeTUYeCKyIo CUCTeMY, Mbl HEBOJIbHO ynoTpebndaem TepmMuH UHGOPMAyUSA, KOTOPBbI B (BOEM
Pa3roBOPHOM, He(OPMasbHOM 3HaUeHIUM XOPOLLIO 3HAKOM U NMOHATEH KoMy KyNbTypHOMY YenoBeky. Tenepb Mbl BBefieM
KnbepHeTiyeckoe NoHATIE UHGOPMALMK, UMEIOLLee TOUHbII KONNYECTBEHHbIIA CMbICT.

MpencraBum cebe ase nopcuctembl A u B (puc. 1.2), cBA3aHHble Mexay C000ii Takum 06pa3oM, UTO U3MEHEHME COCTOAHNA CUCTEMbI A
BJIEUET U3MEHEHIe COCTOAHNA CUCTEMbI B. IT0 MOXHO BbIpa3uThb TaKiMU CoBaMIA; MoACUCTeMa A BO3[€ICTBYET Ha noacuctemy B.

A bar

Puc. 1.2. (BA3aHHbIe nofcucTeMbI

Pacecmotpum nopcuctembl B B HekoTOPbIi MOMEHT BpeMeHn ty 1 B 6onee no3AHMA MOMeHT BpemeHU Ty, llepBoe 0603Haunm yepes Sy,
BTOpoe — uepe3 Sy. CoctosHme Sy 3aBUCHT OT COCTOAHMA S. OHAKO OHO He OnpeenaeTca CoCToAHUeM S1 0AHO3HAUHO, a 3aBUCUT OT

HEro BEPOATHOCTHBIM 00pa3oMm, 160 Mbl pacCMaTpPUBAEM He UAeaNN31POBAHHYI0 TEOPETUYECKYIO CUCTEMY, NOAYUHAIOLLYIOCA
IETEPMUHICTIAYECKOMY 3aKOHY ZIBUXKEHWS, @ PeaNbHYI0 CUCTEMY, COCTOAHNA KOTOPOIA S CyTb pe3yNbTaThbl ONbITHBIX AaHHbIX. [p1 Takom
MOAX0ZE TOXE MOXHO FOBOPUTD 0 3aKOHE ABIMKEHNA, NTOHUMAs €ro B BEPOATHOCTHOM CMbICTIE, T. €. KaK YCTIOBHYH BEPOATHOCTb
COCTOAHNA Sy B MOMEHT Ty NP yCnoBIK, UTO B MOMEHT t; ccTema umena coctosHme Sy. Tenepb 3abynem Ha MIHYTY 0 3aKOHe

AwkeHnA. 0603Haunm yepe3 N nosHoe Yncno BO3MOXHbIX COCTOAHNI nofacucTeMbl B 1 6yaem npeactaBnaTh cebe Aeno Takum
06pa3om, uTo B 10001 MOMEHT BpemeHu noacucTeMa B moxeT ¢ paBHOI BEpOATHOCTbI0 NPUHATD Ntoboe 13 N CoCTOAHMIA He3aBUCMMO
0T TOr0, KaKoe COCTOAHME OHA UMeNa B npeablayLLni MOMeHT. [onbiTaeMcs KONNYECTBEHHO BbIPa3uTb CTeNeHb (UK Ciny) NPUUMHHO-
(NefiCTBEHHOTO BAMAHUA NOACUCTEMBI A Ha Takylo 0e3blHepLMOHHYI0 1 «be33akoHHYo» noacuctemy B. Mycb B nog aelicruem A
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NepexoauT B HEKOTOPOE COBEPLUEHHO OnpeaeNeHHoe COCToAHMe. ICHO, UTO «Cuna BANAHUAY, KOTopaa TpebyeTca And 31oro ot A,
3aucut ot ynana N n tem 6onblue, yem 6onbe N. Ean, Hanpumep, N = 2, To cuctema B, aaxe 6yayum coBepLueHHO He (BA3aHa C A,

N0/ AEVICTBIIEM KaKVX-TO ClyUaiiHbIX IPUUMH MOXET C BEPOATHOCTbIO 1/, nepeiiTit B To camoe cocTosHme, KOTOPOE «peKoMeHayeT»

ancrema A. Ecun ke N = 109, To, 3ameTuB Takoe conazieHue, Mbl BpSifi I YCOMHUMCS BO BUAHUM A Ha B. (neoBatenbHo, Mepoii
«CUNbI BANAHNA» A Ha B B JaHHOM eIMHUYHOM aKTe, T. €. N0 CYLLIeCTBY MepOii UHTEHCMBHOCTY MPUUYMHHO-CNEACTBEHHOI (BA3N MEXY
[BYMA COObITUAMI — COCTOAHMEM NOACUCTEMbI A B MHTepBane BpeMeHU oT ty Ao t) 1 cocToAHnem nogcucTemMbl B B MoMeHT ty) —

NO/KHA CNYXKUTb Kakas-To MOHOTOHHO Bo3pacTatolLan GyHKuMA N. B KubepHeTuKe 3Ta Mepa Ha3bIBAETCA KOMUECTBOM UHGOPMALH,
nepegaHHoil o1 A k B mexay MomeHTamu BpemeH ty 1 ty, a MOHOTOHHO Bo3pacTatoLueii GyHKLMeid CnyuT norapudm. Utak, B Hawem

npumepe KonuuectBo MHGopmaumu |, nepesantHoe ot Ak B, pasHo log N.
Bbi6op norapudmuueckoii GyHKLUM onpeaendeTca TeM ee (BOICTBOM, UTO

log Ny N, =log N + log N,.

Myctb cucrema A fieiicTByeT Ha cuctemy B, coctosLuyto u3 iByX HeaBucuMbIX noacucrem By u B, ¢ Bo3moxHbIM unciom coctoanmit Ny
n N, cootBetcTBeHHo (puc. 1.3). Toraa uncno cocrosnmii cuctembl B ectb Ny <N, a konuuectso uidopmavun |, Kotopoe Hago

nepeaatb cacreme B, ut0bbl OHa NPuHAIa 01HO onpeaeneHHoe CoCToAHue, eCTb 6naronapﬂ YKa3aHHOMY CBOI7ICTB)/ norapmbma (YMMa

| =log N; N, =log Ny +log N, =1, + 1y,

rae Iy 1, — konuuecta uxdopmavuu, notpedHble noacucremam By u B,. bnarogapa stomy BoiCTBY MHPOpPMALMA NPUHUMAET

OnpefieNneHHble YepTbl CyOCTaHL MK, OHA pacnpeaenseTca No He3aBUCUMbIM NOACMCTEMAM NOA0OHO XIUAKOCTH, pa3NMBaLOLLLEACA NO
cocynam. Mbl roBOPUM 0 CIMAHNM 1 Pa3aieNeHInit MHPOPMALIMOHHBIX NOTOKOB, 06 MHYOPMALIMOHHOI EMKOCTH, 0 NepepaboTke

UHGOPMALIN 1 ee XpaHeHUN.

Puc. 1.3. Bo3peiicTBue Ha ABe He3aBUCUMbIE MOACUCTEMbI

Bonpoc o xpaHeHu nHdopmaLn (BA3aH C BONPOCOM 0 3aKOHE ABIXKEHNA. BbliLie Mbl MbICIEHHO OTKMIOUMM 3aKOH ABUXKEHNA, YTOObI
ONpeAenuTb NOHATUE Nepeaayn MHGopmaLmn. Ecu Mbl Tenepb paccMOTPUM 3aKOH ABUXKEHUA C HOBOI TOUKM 3PEHNA, TO OH CBOAUTCA K
nepenaye MHHopMaLyN oT cucTeMbl B B MOMeHT BpemeHm ty K Toii e camoii cucteme B B MomeHT t,. Ecnm cocTosHme cucTembl He

MEHAETCA C TeueHem BpeMeHH, TO 3T0 U eCTb XpaHeHue nHdopmauum. Ecm cocroatne S, 0AHO3HauHo onpeenseTca cocToAHneM Sy B

I'Ip@j.'l,blﬂ,yl.l.l,Vlﬁ MOMEHT BPEMEHN, TO CUCTEMY Ha3bIBAKT NOJTHOCMbIO aemepMUHUpOBGHHOl:I. Ecnv umeet mecTo 0IHO3HAYHaA

http://www.refal.net/turchin/phenomenon/chapter01.htm (7 u3 13) [11.06.2008 13:58:09]



'naBa 1. HauanbHble cTaguu 3BontoLum

3aBUCUMOCTb S1 0T Sy, TO CUCTEMY Ha3bIBAT 0OpamMumou; ana 06paTUMOIl CUCTEMbI MOXHO, B IPUHLIMME, N0 33AaHHOMY

COCTOAHINIO BLIYNCUTD BCe NpefblayLLMe COCTOAHMA, TO3TOMY NoTepy MHGopMaLuK He npoucxoauT. Ecm cuctema HeobpaTuma,
UHdOpPMaLMA TepAeTCA. 3aKOH ABUKEHIA B CYLLHOCTU eCTb HeYTo, perynupytoLLee noToK MHGOpMaL K BO BpeMEHN OT CUCTeMb K Hell
CaMoI.

X

3
- Rl —

Puc. 1.4, Kanan cBasu

Ha puc. 1.4 n3o6paxeHa cxema nepesaum uHdopmauum ot cuctembl A k cucteme C uepe3 cuctemy B. 31a nocneHas HoCUT Ha3gaHme

KaHana ceA3u. Ha coctoanne B MoxeT BIUATH He TONbKO COCTOAHME CUcTeMbl A, HO eLLe Kakoi-1nbo He noaJatoLLmMIACA KOHTPONH
dakTop X, Ha3blBaeMblil Tomexoil. KoHeuHoe cocToAHMe cucteMbl C B 3TOM Cllyyae 3aBUCUT He TONbKO OT COCTOAHNA A, HO 11 0T pakTopa
X (nckaxkeHue nHpopmaumn). Ewe oaHa BaxkHaa cxema obmeHa nHdopmavum n3obpaxeHa Ha puc. 1.5. 310 Tak Ha3biBaeMas (xema

o6pamHoa cea3u. CocToaHne cuctembl A B MOMEHT BpemMeHn t]_ BNNAET Ha COCTOAHME B B MOMEHT BpemMeHn tz, d3To nodiegHee

BANAET Ha COCTOAHME CUCTeMbl A B MOMEHT BpemeHn tg. IyTb nHGopMaLun 3ambikaeTcs.

L

Puc. 1.5. 06bpaTHas cBA3b

Ha 3TOM Mbl NoKa OrpaHNYynM Hallie 3HaKOMCTBO C 06LI.I,I/IMI/I NOHATUAMN KI/I6epHETI/IKI/I 1 BEPHEMCA K 3BONTIOLINN XU3HU Ha 3emne.
1.7. Heiipon

BHewwHwit BuA HepBHOI KneTki (HepoHa) Noka3aH cxemaTuuecki Ha puc. 1.6. HelipoH coctouT u3 4oBonbHO kpynHoro (10 0,1 Mm)

Tena, 0T KOTOPOro OTXOAAT HECKONbKO 0TPOCTKOB — OeHOpUIMO8, AallLLmX Hauano Bce bonee 1 6onee TOHKUM OTPOCTKAM, No06HO
BeTBAM JiepeBa. Kpome AeHAPUTOB, OT TeNa HEPBHOW KNETKI OTXOAUT eLLe OAUH OTPOCTOK — AKCOH, HaNOMUHAIOLWNIA ANIMHHbIN
TOHKMIA NpoBOA. AKCOHbI 6bIBAIOT 0UEHb ANMHHBI — 10 METPa — 1 3aKaHUMBAIOTCA, NOAO0OHO ieHAPUTAM, APEBOBUAHBIM
pa3BeTB/ieHneM. Ha KoHLax BeToueK, 0TXOAALLMX OT akCOHA, MOXKHO BUAETb MaeHbKue NAACTUHKN AN IYKOBUYKM. JIYKOBUYKM OAHOIO
HelipoHa 6113K0 NOAX0AAT K Pa3NYHbIM YUacTKaM Tefa Uau JeHAPUTOB APYroro HelipoHa, MoYTH NPMKACaACh K HUM. ITI KOHTAKTbI
HOCAT Ha3BaHWe CUHANCOB; Yepe3 HUX HePOHbI B3aUMOJEUCTBYIOT APYT C ApYrom. Ynano nykoBryek, NOAX0AALLMX K AeHAPUTaM
O/IHOTO HelipOHa, MOXKET UCUNCAATLCA AeCATKAMM I AaxKe COTHAMIA. Takim 00pa3oM, HellpOHbI 0UeHb TECHO (BA3aHbI APYT C APYrOM:;
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OHU 00pa3ylT Hep8HyH ceme.

EHNG D

Puc. 1.6. (xema cTpoeHna HelipoHa

C TOUKM 3peHus QU3NKO-XMMUYECKUX CBOICTB, B NEPBYH0 0uepeab pacnpeaeneHna SNeKTpUUecKoro noTeHwuana no noBepxHoCTy
KNETKI, HeAPOH MOXET HaXOAUTBCA B OZHOM U3 1BYX COCTOAHII, KOTOPbIE Ha3bIBAKT COCTOAHUAMIA IOKOA UK BO3OYXIEHNSA, U BpeMS
0T BpEMEHI HelipoH Nof BO3AEICTBIUEM APYriX HEAPOHOB UMK Ka-KUX-NN60 BHELIHIX GAKTOPOB NEPEXOANT U3 OJHOMO COCTOAHNA B
[ipyroe. 3T0T NPOLIeCC, KOHEYHO, 3aHMMAET HEKOTOPOE BpeMs, TaK UTo UCCIe0BaTENb, U3YYatoLLAi, HANPUMEP, AUHAMUKY
NEKTPUYECKOTO COCTOAHNA HelipOHa, PACCMATPUBAET €ro Kak CUCTEMY C HeNPEpbIBHbIMI COCTOAHUAMM. OZHaKO, CBEAEHIS, KOTOPbIMY
Mbl pacrionaraem B HacTosLLiee BPeMS, YKa3blBaIoT Ha T0, YTO 1A PabOTbl HEPBHOI CUCTEMDI B LIESIOM CYLLECTBEHHBIM SBAETCA He
XapaKTep NepexofHbIX NPOLLeCCoB, a CaMblii GaKT HAaX0XAEHNA TeX AN UHbIX HEiPOHOB B CMOKOIHOM UNK BO30YXAEHHOM COCTOAHNM,
M03TOMY MOXKHO CUMTaTh, YTO HEPBHASA CETb — ITO INCKPETHAA CUCTEMA, COCTOALLASA U3 3NIEMEHTAPHBIX MOACUCTEM — HEPOHOB — C
IBYMS COCTOSHUAM,

Korpa HEI7IpOH BO36y)KIlEJETCFI, BOJIHa JJ1IEKTpUYeCKoro noTeHuuana bexut no dKCOHY 1 1OX0AMT 10 NYKOBWYEK Ha €r0 pa3BETBJIEHHbIX
KOHLaX. CJ'IyKOBI/ILIEK yepes CHancobl BO36)I)KI1€HI/I€ nepeaaeTca Ha COOTBETCTBYIOLLME YYACTKIA KNeTOYHOM MOBEPXHOCTU APYrux
HEVIpOHOB. [loBeneHue HEI7Ip0Ha 3daBUCUT OT COCTOAHKUA, B KOTOPOM HAX0AATCA €ro CUHanCbl. ﬂpoaeﬁmaﬂ mofAenb (I)yHKLI,I/IOHVIPOBaHI/IFI
HEpBHOVI CETU NCXoanT 13 npeanonoeHua, 4to CocrtoaHue H8I7Ip0Ha B KaXIblil MOMEHT BpemMeHn eCTb 0JHO3HAYHaA (I))/HKLI,VIFI
COCTOAHNA ero CHancoB.. 3KCI'IepI/IM8HTaJ'IbH0 YC(TaHOB/EHO, YTO BO36Y>K)J,EHI/I6 0AHUX CNHAMCOB CI'IOCOGCTB)/ET BO36y)Kﬂ,6HI/IIO KneTkn,
Apyrue CMHancbl, HanpoTuB, 6)/;!,)"4[4 BO36y)KIleHbI, npenATcTByIoT BO36)/)KD,€HI/IIO B KneTke. HakoHeul, HEKOTOpbIE CUHANCbI MOTYT BOBCE
He NpoBoAUTb 3036y>|<neHme 0T NYKOBWYEK U, CNEA0BATEJIbHO, HE BJIUATb HA COCTOAHKE HEVIpOHa. YcTaHoBREHO TaKxe, uto
npoBOANMOCTb CiHANCA YBENNYUBAETCA NOC/E NEPBOr0 MPOX0XAEHNUA Yepe3 Hero BO36y)K)J,6HI/I$I N HECKOJIbKUX CnefyoLwnx
ﬂpOXO)K,[I,EHI/II7I. HPOI/ICXOLI,I/IT Kak 6bl 3aMblKaHNe KOHTAKTa. ITO 00bACHAET, KaKUM o6pa30M 63 3MeHeHNs NONOXKEHNS Hel7lp0HOB Aapyr
OTHOCWUTENBbHO ApYyra MOXeT MEHATbCA CMCTEMa (BA3eit mexay HEI?IpOHaMI/I N, Cne10BaTeIbHO, XapaKTep (I))/HKLI,VIOHI/IPOBaHI/Iﬂ HepBHO|7I
ceTn.
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MpeacTaBneHue o HelipoHe Kak 0 MTHOBEHHOM nepepaboTumKe MHGopMaLMi, NOCTYNAIoLLeN 0T CUHAMCOB, ABNAETCA, KOHEUHO, CUITbHO
ynpoLLeHHbIM. HelipoH, KaK 11 BciKaA KNeTka, — C10XHaA MalliHa, paboTa KOTOpOiA eLie Mano 3yyeHa. 3Ta MalliMHa obnajaet
60NbLLOI BHYTPEHHEN NaMATbI0, N03TOMY ee peaKLii Ha BHeLLIHee BO3[eiCTBUE MOTYT OTMUATLCA O0MbLLINM pa3Ho06pa3neMm.
0aHaKo, uToObI NOHATH 061LME 3aKOHOMEPHOCTY PABOThI HEPBHOIA CUCTEMbI, Mbl MOXEM OTBIEUbCS OT 3TUX CNIOXKHOCTEI! (Y Hac,
COOCTBEHHO rOBOPS, HET ZIPYroro BbIX0/a!) U UCXOANTD 13 OUEPUEHHOI BblLLIE MPOCTON MOAENH.

1.8. HepBHas ceTb

061wan cxema HepBHOI CUCTEMbI <KMOEPHETUYECKOTO XXMBOTHOO» B €r0 B3aUMOAECTBIAM C BHELLHeli Cpefioil npecTaBneHa Ha puc. 1.7,
UYyBCTBUTENbHbIE HEPBHDIE KNETKM, BO30YXaloLMeca noj AelicTBUEM BHELLHUX GaKTOPOB, HOCAT Ha3BaHUe peuenmopoa (T. e.
nonyyarteneit), 6o OHIM CTyaT NePBUYHBIM NPUEMHIUKOM UHGOPMALINK O COCTOSHUN BHELLIHEN cpefibl. 3Ta MHGOpMaLINA NOCTynaeT B
HEPBHYHO CeTb 11 NepepadaTbiBaeTcs elo. B pe3ynbTate B30y 1al0TCA HEKOTOPbIE U3 HEPBHbIX KIIETOK, Ha3blBaeMbIX
a¢hchekmopamu. PazBeTBneHUs PHEKTOPHBIX KNETOK NPOHM3bIBAIOT Te TKAHW OPraHN3Ma, Ha KOTOPbIe HEPBHAsA CACTEMa
0Ka3blBaeT HENOCPe/ICTBEHHOE BNUAHME. Bo3byxaeHne 3G deKTopa Bbi3bIBAeT COKPALLIEHME COOTBETCTBYIOLLEN MbILLILIbI UK
CTUMYNPYET AeATENbHOCTb COOTBETCTBYIOLLEN ene3bl. COCTOAHIE BCeX PELIeNTOPOB B HEKOTOPbI MOMEHT BPEMEHM Ha30BEM
cumyayuedti B 3701 MomeHT. (TouHee 6bin0 6bl FOBOPUTL «pe3yNbTaT BO3AEACTBIA CUTYaLMI HA OPraHbl UYBCTBY, HO 3TO UTNLIKOM
nnnnHo.) CoctosHme BCex 3G heKTopoB Ha3oBeM Oelicmauem. (nefoBaTeNbHO, poib HEPBHOI CETH CBOAUTCA K Npeobpa3oBaHimt
cumyauyuu B deticmeaue.

Hepbuar cems

ey enmopst J@EENTTIa b1

Cpeda
Puc. 1.7. HepBHas cucTeMa «K1GEPHETUYECKOrO XUBOTHOFOY

Mop «cpenoi» Ha puc. 1.7 ya06Ho NOHUMATb He TONbKO NPeAMETbI, OKpYXKaloLLe XKMBOTHOE, HO TaKXe U ero KOCTHO-MbILLEYHYH

ancremy un BOOOLLE BCE TO, YTO He BXOAWT B COCTaB HepBHOI7I CMCTEMbI. ITO CHUMAET HEOOXOAUMOCTb I/I306pa)KaTb Ha (Xeme 0TAe/1bHO
TENO0 XKUBOTHOTO 1 «HE TeNo», Tem 6ofee YTo HUKAKOro MPUHLUMUNNANbHOT0 3HaYeHUA ANA NeATENbHOCTI HEpBHOI7I cancrembl 310
pasrpaHnyeHne He UMeeT. BaxkHo nuwwb To, uto BO36)’)K£I,EHI/I€ 3¢¢EKTOPOB npuBoANUT K onpeaeneHHbIM NepeMeHam B «Cpeae», npl/l
TOM 06L1eM NoAXoAe K npoﬁneme, KOTOprI7I NEXUT B 0CHOBE Hallero paccMoTpeHud, Ham 0CTaTOYHO KBaJ'II/I(I)I/IU,I/IPOBaTb 3TN
N3MEHEHNA KaK «None3Hble» UNn «BpeiHble» 114 UBOTHOI 0, HE BlaBaACb B AanbHeliwwme I'IO)J,pOﬁHOCTI/I.

KakoBa 3aaua HepBHOVI cnctembl? CNOCOOCTBOBATH BbIXKMUBAHMIO U Pa3MHOeHUI0 XNBOTHOTO. HepBHaﬂ ncrema pa60TaeT Xxopotuo,
Koraa BO36)/)KD,EHI/I€ 3(])(I)GKTO|I)OB npuBoANT K NOJIE3HLIM C 3TON TOYKN 3peHNA U3MEHEHNAM COCTOAHKNA CPebl, U NJI0X0 — B
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NPOTUBHOM Cilyyae. COBEPLUEHCTBYACH B NPOLIECCE IBONIOLMMN, HEPBHAA CUCTEMA BbINONHAET 3Ty 3ajauy BCe SiyuLue 1 yyiue. Kakum
06pa3om 310 yaaetca? Kakum 3aKoHaM NOAUNHAETCA NPOLLECC €€ COBEPLUEHCTBOBAHNA?

Mbl nonbiTaemcA 0TBETUTb HA 3TN BONPOChbl, BblAENNB B 3BONOLIUN HepBHOI7I CNcTembl KNBOTHbIX HECKONIbKO 3TAlO0B, YETKO
OTNNYAKOLLNXCA mexay coboli ¢ KI/I6€pHETI/NECKOI7I TOYKMN 3PEHNA, U NOKA3aB, UTO N3 OCHOBHOI0 3dKOHA 3BONIIOLIMN CEAYET
Hen36eXXHOCTb nepexoda 0T KaXaoro npeablAyLero 3tTana K Kaxaomy nocneayowemy. Tak Kak B K|/|6epHeTv|quKyro 3py aBonounA
*KUBbIX CYLLLECTB — 3TO NpeXKe BCEro 3BoNLNA UX HEpBHOI71 aicTemsl, nepuoaunsalna passutua HEpBHOI71 aacTembl faet
nepnoan3auinio pa3BuTiA XnU3HN B LLENOM.

1.9. IIpocroii pedrexc (pasmpakxuMocCThb)

MpocTeiLunii BApUaHT HePBHOI CETM — 3T0 BOOLLLE €€ 0TCYTCTBUE. B 3TOM Cyyae pewienTopbl HENOCPEACTBEHHO CBA3AHbI €
AQdeKTopamu 1 Bo36YXKeHIe C OAHOMO UMK HECKONbKIX PELIENTOPOB NepeaaeTca Ha ONH WIN HECKONbKO 3$deKTopoB. Takyto npamyto
(BA3b MEXY BO30YXKAeHNeM peLienTopa i 3GdeKTopa Mbl Ha30BeM NPOCMbIM pegh/IeKCOM.

10T 3Tan — TpETI/Il7I MO HaLlen CKBO3HOIA Hymepauumn 3TanoB 380U — ABNAETCA NOrPAHUYHbIM MEXAY XUMUYECKO 1
KI/IﬁepHETI/ILIECKOVI 3Pamu. Tvn KNLLEYHONONOCTHbIX NPeacTaBaAET XNBOTHbIX, 3aCTbIBLUNX Ha YPOBHE NPOCTOro peq)neKca. Bozbmem,
Hanpumep, rnapy, KOTopyto n3y4atoT B LLKOJIE KaK TUNMUYHOTO NpeacTaBUTENA KULIEYHOMOJIOCTHDIX. Teno rmapbl (QI/IC. 18) nmeert Bua

YIANVHEHHOTO MELLIOYKa. Ero BHYTPEHHOCTb — KMLLEYHas NoN0CTb — COOBLLIAETCA ¢ BHELLHEl Cpe/1oii Yepe3 PoToBOe OTBEPCTHE,
OKPYXKEHHOE HECKOMbKIMMU LiynanbLami. CTEHKI MELLOYKa COCTOAT U3 JABYX CJIOEB KNETOK: BHYTPEHHEr0 (IHMOOEepMa) i BHELLHEro
(3kmodepmal). Il B 3kTOZEPME, U B IHTOZIEPME MHOTO MbILLIEUHbIX KNETOK, COAEPKALLMX BOSIOKOHLIA, KOTOPbIE MOTYT COKPaLLATbC,
NPUBOASA TENO rMApbI B ABUKEHNE. Kpome Toro, B IKTOZEpMe eCTb 1 HEPBHBIE KIIETKM, NPUUEM KIETKM, PACMONOXKEHHble O11xKe BCero K
MOBEPXHOCTH, — 3TO PELIENTOPbI, @ KNETKN, 3a10KeHHbIe Ty6xe, cpean MbiLuL, — 3GheKTopbl. ECM K ripe npuKkocHyTbCs UINoi,
OHa OKIMAETCA B KOMOYEK. ITO NPOCTOil pehreKc, Bbi3BaHHbI nepeaueii Bo30yXaeHNA 0T peLenTtopoB K dpdekTopam.

Puc. 1.8. Crpoenue ruapoi

Ho rmapa CNOCOOHa 1 K ropaspo bonee (NOHOMY NOBEAEHUIO. 3axBaTuB D,Oﬁbllly, OHa NOATArMBAET €€ LynaibLlaMi K POTOBOMY
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0TBePCTUIO0 U 3arnaTbiBaeT. Takoe NOBeAEHMNe TOXe MOXHO 00BACHUTD COBOKYMHBIM AEiCTBUEM NPOCTbIX pedneKCoB, CBA3bIBAILLMX
3dpeKTopbI U peLienTopbl N0KaNbHO — B NpeAenax 60abLIOro yyacTka Tena. Hanpumep, aieayiowwas Mogenb LynanbLa 06bACHAET ero
cnocobHOCTb 06BMBaTHCA BOKPYT NafatolLmx npeametos (puc. 1.9). MpeactaBum cebe HeKOTOPOe KONNUYECTBO 3BEHbEB, COEANHEHHDIX
Mexzy co60ii WwapHUpamu (Ans NpocToTbl paccMaTpuBaem nAockyio kapTuny). Toukn AuB, A'uB',BuC, B'uC' uT. o. coeanHeHbl
Mexzy co60ii TAKamI, KOTOpbIe MOTYT COKPALLATLCA (MbILLLbI). Bce 3TM TOUKN ABNAIOTCA UYBCTBUTENbHBIMY, BO36YXaACb OT
NPMKOCHOBEHUA K NpeaMmeTy (pewenTopbl). Bo3byxaeHue Kax0ii TOUKIN NPUBOANT K COKPALLIEHNIO IBYX COCEAHMX C HElO TAXKeI

(pednekc).

Puc. 1.9. Mogenb wynanbua

1.10. Cno>xubrit pedrnexc

MpocTas pednekTopHas (BA3b MeXY BO3OYANMOIA U MbILLEYHOI KNETKaMIM €CTECTBEHHO BO3HMKAET B MPOLIECce IBOMIOLIAN N0 METOAY
npo6 1 oLINOOK: eCN OKa3bIBAETCA, UTO KOPPENALMS MEXY BO30YK/IEHNEM 0IHOM KNETKI 11 COKPALLIEHNEM Apyroii nofe3Ha ans
KIBOTHOIO, TO 3Ta KOPPENALYA YCTaHaBNUBAETCA 1 3akpennaeTca. [pu MexaHnueckom KonupoBaHNM CBA3aHHbIX KNETOK B npoLiecce
POCTa ¥ pa3MHOXEHMSA NPUPOZA MONYYAET CACTEMY NapANeNbHO ACTBYIOLMX MPOCTbIX pedneKcoB, NoA06HYH WwynanbLy ruapsl. Ho
Kor/ia B ee (Mpupo/ibl) pacnopsxeHInn 0Ka3bIBAETCA MHOXECTBO PeLienTopoB U 3PPEKTOPOB, CBA3AHHBIX MOMAPHO UM JIOKANBHO, Y Hee
«BO3HMKAET UCKYLLIEHME» YUTOXKHUTD CUCTEMY CBA3EI MyTeM BBEAEHUA MPOMEXYTOUHBIX HEPOHOB. BbIroAHOCTD 3TOr0 CeAyeT U3 Toro,
YTO NPV HANMUMN CUCTEMbI CBA3EIT MEX1Y BCEMU HEliPOHAMI CTAHOBATCA BO3MOMHBIMU TaKie GOPMbI MOBEEHNS, KOTOPbIE
HEBO3MOXHbI NPV OrPaHNUEHNM NAPHBIMI N NOKaNbHBIMU (BA3AMN. [ocneHee yTBepXIeHNE MOXKHO J10Ka3aTb NPOCTbIM
MO/ICYETOM BCEBO3MOXKHbIX CNOCOO0B NpeobpasoBaHna cumyayuu e delicmaue npu ToM 1 apyrom cnocobax ceasi. Myctb,
Hanpumep, y Hac ecTb N NONapHO (BA3aHHbIX PeLienTopoB 1 3¢ deKTopoB. (BA3b B Kax10ii Nape MOXET ObITb MO0 NONOXKUTENbHAS
(B030y/1eHMe BbI3bIBAET BO30YX/EHNE, NOKOI — NOKOIA), Nb0 0TpuLIaTeNbHan (BO30YXKaeHUe BbI3bIBAET NOKOIA, NOKOH —
B030yx/eHue). (enoBaTeNbHO, BCEro BO3MOXHO 21 BapUaHTOB (BA3M, T. €. 2" BapuaHTOB noBeeHus. ECu xe npeanonoXutb, uto
CUCTEMA CBA3EIA MOXKET ObITb NPON3BONbHAA, T. €. COCTOAHME BO30YX/AEHUS UK NOKOA KaXKA0T0 IQHEKTOPa MOXET NPOU3BONIbHBIM

00pa3om 3aBUCETb OT COCTOAHNA BCeX peLienTopoB, TO NOACYET BCEBO3MOMHbIX BAPUAHTOB NMOBEAEHNA MPUBOANT K Uncy 2(2n)n,
Henamepumo bonbluemy, yem 2", CoepLLEHHO TaKOI e pacyeT NPUBOANT K 3aKNKOUEeHNI0, YT 06beaHeHNe oObIX NOACUCTEM,
(BA3bIBAIOLLMX HE3ABIUCUMO APYT OT Apyra rpynnbl peLentopos 1 3P¢eKTopoB B eAUHYI0 CMCTEMY, BCETAa NPUBOANT K OTPOMHOMY
BO3pACTaHMI0 YMCNA BO3MOXKHbIX BAPUAHTOB noBeeHNA. [103TOMY Ha NpOTAXKEHNM BCeI UCTOPUN XKM3HY IBONIOLNA HEPBHOIA CUCTEMbI
NPOXOANT N0J 3HAKOM YBENNYEHMA LieHTPaNN3aLm.

0nHaKo LEHTpanu3aLma LieHTpann3aLum po3Hb. Ecnm cBA3aTh Bce HeilpoHbl B 0ANH 6eCCMbICTEHHO 3anyTaHHbIIi KNy6oK, T0, HeCMOTpA

http://www.refal.net/turchin/phenomenon/chapter01.htm (12 u3 13) [11.06.2008 13:58:09]



'naBa 1. HauanbHble cTaguu 3BontoLum

Ha KPaiiHIOK KLIEHTPaNN30BaHHOCTbY TaKO CUCTEMbI, OHA BPAZ v OY/IET MMETb LIAHCbI BbIKUTL B 60pbOe 3a CylLecTBOBaHMe.
LleHTpanu3auua craBut cneaytoLyto npobnemy: Kak 13 BCex MbICIUMBIX CMOCO60B cOeiMHEHNA MHOMX PeLLenTopoB C MHOrMM
ypdekTopamu (C NOMOLLbI0 NPOMEXKYTOUHDBIX HEliPOHOB, N NOTpebyeTca) BbIOPaThb TaKoil CNocob, KOTOPbIN ByAeT Kax ol cuTyaLuu
COMOCTaBNATb NPABUBHOE, T. €. N0Ie3HOE /1A BbKUBAHUA 1 pPa3MHOXeHUA, feiicTBue? Beab noaasnatLLee 60bLIMHCTBO CM0C060B
coeqHeHNA He 06N1aaeT STUM CBONCTBOM.

Mbl 3HaeM, UTO KaX[blii HOBBIIA LLAT Ha MYTY YCTIOMHEHNA XUBbIX CTPYKTYP NpUpoaa AenaeT no metoy npo6 u owmbok. Mocmotpum,
YTO JaeT HEMOCPe/CTBEHHOE NPUMEHEHNE MeToAa NPob 1 oLIMOOK K HaLwei npobneme. PaccMoTpum Ana npumepa HebonblLyio cuctemy
U3 CTa PeLienTopoB 1 cTa 3QheKTopoB. ZlonycTim, 4To B HaLeM pacnopAXKEHNI CKOMIbKO YTOAHO HEiPOHOB AA CO3/aHNA
MPOMEXYTOYHOI HEPBHOI CETU 1 YTO Mbl YMEEM JIETKO ONpeAeNaTh, AaeT U AaHHbIA CNOCob COeMHEHSA HEAPOHOB NPABUNbHYIO
PeaKLMIo Ha Kaxkayto cuTyaumio. bynem nepebupatb Bce MbICIUMbIE CIOCOObI, MOKa He HaToNKHEMCS Ha HyHbliA. Mpu N = 100 uncno
(YHKLMOHANbHO Pa3NNyHbIX HEPBHBIX CETEI MeXIy N peLienTopamin U N d3hdeKTopami ecTb

2(2")M ~ 10(1032)

Yucno 310 HeBOOOPa3MMO BesKo. Mepebop Takoro uMcia BapuaHToOB HeZOCTYMEH He TONbKO HaM, HO 11 HalLeil MaTywwiKe-npupoae. Ecnu
Obl KX /Iblii aTOM BO BCeil BUAMMOI HaMU YacTh BceneHHo 3aHUMancs pocMoTpOM BapuaHTOB 1 nepebupan bl X €O CKOPOCTbIO
MUNAMAPA WTYK B CEKYHAY, TO 11 32 MUINMAPA MINNAPA0B JET (a Halla 3emna CyLecTBYeT He Honee AecATU MUNNMAPAOB NIET) He Obina
Obl IPOCMOTPEHA 1 MUNANAPAHAA A0NA 0LLIETO UMCTA BApUAHTOB.

Mexay Tem Kak-To Befib IPOMCX0ANT GopMupoBaHme 3QGeKTUBHO paboTatoLueit HepBHO ceTu! lpuuem Yncio peLienTopos 1
3QHEKTOPOB Y BbICLLINX XKMBOTHBIX MCUMCIACTCA HE COTHAMM 1 HE ThiCAUAMIA, @ MUANOHAMMY,

Pa3rajika KpoeTca B uepapxuyeckom CmpoeHUU HePBHOI CUCTEMBI.

3/1eCb HaM CHOBA He0OX0/1MM 3KCKYpC B 06MacTb 06LLIeKNOEPHETUYECKIX NOHATHIA. HeTBePTbI 3Tan IBONKOLIAN Mbl Ha30BEM 3TaNoM
CJI0XKHO20 pechieKca, Ho AaTb Onpeaenerme 3ToMy NOHATUI0 CMOXKEM JIMLLb NOCTE TOT0, Kak MO3HAKOMUMCA C HEKOTOPbIMY
haKTamu 06 epapxuyecku yCTpoeHHbIX HEPBHBIX CETAX.

1 Mbi cnenyem B ocHosHom goknagy C.3.WHona «CywHOCMb XU3HU. MHBApUAHMHOCMb 06Ue20 HANPAasIeHUS
6uosnozuyeckol 380s104uU ([InanekTika n CoBpemMeHHoe ectectBo3HaHue: Matep. cemutapa. [lybHa, 1967)

[Ha3zag ] [ Tutyn ] [ OrnaBnenue | [ Bnepea |
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B.0.TypuuH. OeHoMeH HayKu [Hazan ] [ Tutyn ] [ OrnaBnenue | [ Bnepen |

I'maBa 2. Mlepapxuyeckue CTpyKTypbl

2.1. IloHsATNE MOHATUA

PaccMOTPMM TaKyto HEPBHYIO CETb, KOTOPAs Ha BXOZIe MMEET MHOTO0 PeLienTopoB, a Ha BbIX0Jie — BCEro 0A1H YQheKTop, TaK uTo
HepBHaA CeTb AENUT MHOKECTBO BCEX CUTYaLyiA Ha [1BA NOZAMHOXECTBA: CUTYaL/K, Bbi3biBakoLLMe BO30YXaeHNe dhdekTopa, 1
CUTYaLyI, OCTABNALLE €ro B NOKOE. 3a/jauy, PeLLaemyto B 3TOM Cllyyae HepBHOI CETbH, Ha3bIBAIOT 3ajjaueil pacno3HA8aHuUA
(MmeeTcA B BIAY pacrio3HaBaHIe NPUHAANEXHOCTI CUTYaLMI K TOMY UK MHOMY MHOXeCTBY). XKMBOTHOMY B 6opbbe 3a CyLiecTBOBaHMe
MPUXOAMUTCA CMIOLb W PAZOM PELLATb 331auy Pacno3HaBaHIA, HaNPUMEP: OTANYUTD CUTYaLIAI, ONACHYIO ANA XIU3HN, OT HEOMACHOIA,
OTANYMTb Cbe100HbIE MPEAMETbI 0T HeCbe06HbIX 1 T. M. 3T0 TONbKO Haubonee ApKIe NpUMepbl, AeTaNbHbIil aHANN3 NOBEAEHNS
KUBOTHOTO NPUBOAWT K BbIBOAY, UTO /1A BbINONHEHMSA CKONb-HUOY b CNOXHOTO AeACTBUA OHO AOJIKHO HEMPEPbIBHO PelLaTh
MHOXECTBO MEJIKIX» 3a/1ay Pacno3HaBaHus.

MHOMeCTBO CUTYaLMil B KNBEPHETUKE Ha3bIBAKT NOHAMUEML, YTo6bi Nyullie yACHUTb, Kak KUBEPHETUYECKOR MOHMMAHIE C10Ba
«TIOHATIE» (BA3aHO C €ro 00bIYHBIM MOHUMAHNEM, JONYCTUM, YTO PELIENTOPbI PACCMATPUBAEMOIA HAMI HEPBHOI CETU — 3TO
(BETOUYBCTBUTENbHbIE HEPBHbIE OKOHYAHMA CETUATKM TN1a3a UM e BOOOLLe KaKie-To (BETOUYBCTBUTENbHbIE TOUKM Ha IKpaHe,
NoAatoLLemM MHGOPMALINI0 B HEPBHYH CeTb. PeLienTopbl BO30YXAAHTCA TOrAa, KOraa COOTBETCTBYHLLNIA YUaCTOK IKPaHa OCBELLEH
(TouHee, KOraa ero 0CBELLEHHOCTb 60/bLLIE HEKOTOPOIA IOPOrOBOI BENINUYMHDI), U OCTAKTCA B COCTOAHNM NOKOA — B NPOTUBHOM Cllyuae.
Ecnu Ha MecTe Kaxoro Bo36y»aeHHOr0 peLientopa npeacTaBuTh cebe CBETNYH TOUKY, a Ha MecTe KaXaoro HeBo30YeHHOro —
TEMHYI0, TO MONYYMTCA KapTUHA, KOTOPAA OTINYAETCA OT U306paxeHna, NaZaloLIero Ha IKpaH, NLLb CBOEN IMCKPETHOCTBIO (T. €. TeM,
YTO OHA PaCNaJIAETCA Ha OT/ENbHbIE TOUKM) M OTCYTCTBUEM MONYTOHOB. byieM cuuTaTh, 4T TOUEK (PELIENTOPOB) Ha IKPaHE AOCTATOUHO
MHOT0, @ U300paXeHus, KOTOPbIe MOFYT 0Ka3aTbCA Ha IKpaHe, — WX Mbl 0y1eM Ha3bIBaTb <KapTUHKAMM» — NPefeNbHO KOHTPACTHbI,
T. €. COCTOAT JALLb 113 6ENOro v uepHoro LBeTa. Toraa Kax/aaa cuTyaums COOTBETCTBYET ONpe/eNneHHOl KapTUHKe.
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Puc 2.1. KapTunku, npeactasnaioLLye pasninyHble NOHATUS

/

CornacHo TpaAULIMOHHON (apUCTOTENEBCKON) NOMUKE, KOTa Mbl IyMaeM UK FOBOPUM 0 KaKOii-To onpeaeneHHol KapTuHKe (Hanpumep,
0 TOIA, KOTOPasA HAXOANTCA B IEBOM BEpXHEM Yy Ha puc. 2.1), To Mbl UMeeM fien1o ¢ e0UHUYHbIM NOHATEM. Kpome enHNYHbIX
NOHATHIA, eCTb elle obwue, un abcmpaxkmHsie, NoHATUA. Hanpumep, Mbl MOXeM iyMaTb 0 NATHe Boo6LLe — He 0 KaKOM-Nn60
KOHKPETHOM NATHe (Z0MyCTiM, 13 YiCna M300paXkeHHbIX B BepXHEM pAAY Ha puc. 2.1), a 0 NATHe Kak TakoBOM. TOUHO TaK e Mbl

MOeM 0611a1aTb a6CTPAKTHbIM NOHATAEM NPAMOI MK, KOHTYPa, YETbIDEXYTONbHYKA, KBaApaTa U T. .2

0nHaKo uTo 3HAUMT «06NaAaTh abCTPAKTHBIM NOHATUEM»? Kak MOXKHO NPOBEPUTD, 06M1aAAeT NN KTO-TO JaHHbIM abCTPaKTHBIM
NOHATIEM, HANPUMEP NOHATUEM «NATHO»? QUEBMAHO, TONILKO OHUM CNOCOBOM: MPEANOXNTD UCNBITYEMOMY CEPUI0 KAPTUHOK U
NONPOCATb, YTOOBI OH O KaX/0iA U3 HUX CKa3an, MATHO 3TO WA HeT. ECIn OKaXeTcA, UTo OH Ha3bIBAET MATHOM TONbKO Te 1 BCe Te
KapTUHKI, Ha KOTOPbIX «1306pakeH0 NATHO» (3TO YXKe C TOUKI 3peHUA UCTIbITYOLLEr0), TO, 3HAUNT, NOHATMEM NATHA OH 06najaeT.
\Haue roBopA, Mbl JOMKHbI IPOBEPUTH €ro CNOCOBHOCTb Pacno3HaBaTh NPUHAANEXKHOCTb NH060II NpeAbABNEHHON KAPTUHKM K
MHOXeCTBY KapTUHOK, KOTOpbIe Mbl OMUCbIBAEM COBOM «NATHOY. /TaK, abCTpakTHOE NOHATME B 06bIYHOM CMbICIE 10BA — BO BCAKOM
C1yyae Korja peyb MAEeT 0 UyBCTBEHHO BOCMPUHIMAEMbIX 06pa3ax — COBMA/AeT C BBei€HHbIM HaMM KNOePHETUYECKUM NOHATIEM
NOHATUA KaK MHOXeCTBa cuTyaumit. [o3ToMy 3a1auy pacno3HaBaHuA Ha3blBAIOT TaKkXKe, XKeNas ¢enaTb TepMuH 6onee KOHKPETHBIM,
3a/aueii pacno3HaBaHua 06pa3os (MMeeTca B Biy «0600LLeHHbIX» 00pa30B) UnK 3aiaueil pacno3HaBaHNA NOHATUIA (MMeeTCA B BUY
Pacno3HaBaHiie YaCTHbIX CTyyaeB NOHATUN).

MHOXeCTBY, COCTOALLEMY U3 OAHOI CUTYaLN (KapTUHKN), COOTBETCTBYET B TPAAMLIMOHHON JIOrMKe KOHKPETHOE MOHATME «JaHHaA
KapTuHKa». OTHOLLEHNA MeX 1y MHOXECTBAMM UMEIOT CBOM HENOCPeICTBEHHbIE aHAIOr B OTHOLLEHNAX MeXAY NOHATUAMN. Ecn
6onbLummun 6ykBami 0603HaUMTb MOHATYA, 3 MaNeHbKMI — COOTBETCTBYIOLL/IE MHOXECTBA, TO AOMONHEHNE MHOXECTBa &, T. e.
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MHOeCTBO BCeX MbICIMMbIX CUTYaLIUiA, He BXOAALLMX B @, COOTBETCTBYET NOHATHIO «He A, [lepeceueHne MHoXecTB @an b, T. e.
MHOEeCTBO CUTYaLuiA, KoTopble BXOAAT U B @, U B b, cooTBeTCTBYeT NoHATUN «A 11 B 0iHOBpeMeHHO». Hanpumep, ecnn A — noHaTue
«MpAMOYTONbHUK», 3 B — noHaTie «pomb», To «A 1 B 0aHOBpemMeHHO» — noHATHe «kBaapaT». 06beAnHeHe MHOXecTB an b, T. e.
MHOXeCTBO CUTYaL|iA, KOTOpble BXOAAT X0TA Obl B 0HO M3 MHOXeCTB a 1 b, cooTBeTCTBYET NOHATHIO «nbo A, nubo B, nubo A n Bo.
Ecnu MHOXECTBO @ BKJI0UAEeT B ce651 MHOXKECTBO D, T. €. KaXblil SNeMeHT MHOXECTBa b BXOAUT B MHOXECTBO &, HO He Ha060poT, TO
noHATHe B ecTb yacTHbIii cnyyait noHaTua A. Mpu 3Tom roBopAT, uto noHATUe A 6onee obuiee (abCTpakTHoe), uem noHATMe B, a
noHATue B 6onee koHkpeTHoe, uem A. Hanpumep, KBaipaT eCTb YacTHbIii Cyyaii npAMOoyronbHuMKa. HakoHew, ecnn MHoxectBa an b
C0BNajatoT, T0 NoHATA A 1 B no cylwecTBy TOXAECTBEHHDBI 11 OTINYAIOTCA, ObITb MOXET, UL BHELIHeR pOpMONE UX ONUCaHNA —
Cnocobom pacno3HaBaHuA. Bcras Ha TOUKy 3peHns KMGepHETUKIA, T. €. OTOXKAECTBUB NOHATME C MHOXECTBOM CUTYaLMiA, Mbl JOMKHbI
paccMaTpuBaTh NepeyncieHHble COOTBETCTBUA He Kak onpeseneHne HoBbIX TEPMIUHOB, @ NPOCTO KaK YKa3aHWe Ha Haluume B Hallem
A3blKe HeCKONbKMX Nap CUHOHMMOB.

2.2. PaciosHaBatenmm u KraccupukaTopsl

HepBHyto ceTb, peLuaroLuyto 3aJ1auy pacno3HaBaHuA, Mbl Ha30BeM pacno3HAsamersiem, a cocTosHne IhdekTopa Ha ero Bbixoge
6yaem Ha3blBaTb MPOCTO COCTOAHMEM pacnio3HaBaTena. 0TNPaBAAACb OT NOHATUA Pacno3HaBaTeNs, Mbl BBEZIEM HECKObKO bonee
obLee NoHATUE KSTaccughukamopa. Pacno3HaBaTeNb AeNUT MHOXKECTBO BCEX MbICIMMbIX CUTYaLIMii Ha 1BA HenmepeceKatoLLuXcs
noamHoxectBa: A u He A. MoXH0 npeacTaBuTh Cebe AeneHue NoNHOro MHOXECTBA CUTYaLyii Ha MPOM3BOSIbHOE YACIO N
nepeceKarwLynxca NoAMHOXeCTB. Takie NOAMHOXeCTBA Ha3bIBakT 06bIUHO K/1accamu. Tenepb Boobpasim Hekyto nogcuctemy C,
MMEHLLYI0 N BO3MOXKHBIX COCTOAHNIA U CBA3AHHYHO HEPBHOI CETbHO € peLienTopamu Takim 06pa3om, uTo, KOraa CUTyaLus NPUHAANEXUT
K i-my knaccy (i-my noatuto), nogcucrema C npuxoauT B i-e coctosue. Takyio noacMcTeMy BMeCTe C HEPBHOI CETbI0 Mbl 6y aem
Ha3blBaTb KJITACCUGPUKAMOPOM NO MHOXecmay N NOHAMUU (K1accos), a, roBopsA 0 COCTOAHNM Knaccuukatopa,
noppasymeBatb coctosiHue noacuctembl C (BbIXoAHOI noAcucTeMbl). Pacno3HaBatenb — 310, 04eBUAHO, KNAacCUUKATOP C UUCIOM
COCTOAHUA N = 2.

B cucteme, opraHiu30BaHHoi Mo ABOMYHOMY NPUHLIAMY NOA0OHO HEPBHOI cucTeme, noacucTema C ¢ N coCTOAHNAMM BY1ET, KOHEUHO,
COCTOATD 13 KAKOT0-TO YNC/IA 3NEMEHTAPHbIX MOACMCTEM C ABYMS COCTOAHUAMIM, KOTOPbIE MOXHO PacCMaTpUBATh Kak BbIXOAHbIE
noacuctembl (3¢pdekTopbl) pacnosHapateneit. CoctosHne Knaccudukatopa, CefoBaTenbHo, 6yeT ONNCbIBaTbCA YKa3aHUEM COCTOAHMUIA
psiAa pacno3HaBateneid. OiHaKo 3TW pacno3HaBaTenn MOryT ObiTb TECHO CBA3aHbI MEXAY C000i Kak Mo CTPYKTYpe CeTU, TaK 1 no
BbINONHAEMOIA QYHKLIAM B HEPBHOI CUCTEME, 1 B 3TOM Clyuae WX CelyeT paccMaTpUBaTh B COBOKYMHOCTI KaK O/MH Knaccuukatop.

Ecnn He HaknadbIBaTb HUKAKMX OFPaHINYEHI Ha YUC/IO COCMOAHUU, TO NOHATUE «Knaccudpukatop» GakTUyeckn TepaeT CMbIC.
[leiicTBUTENbHO, BCAKAA HEPBHAA CeTb CONOCTABAAET KaXA0MY BXOAHOMY COCTOAHMI0 OHO ONpefeneHHOe BbIXOAHOE COCTOAHME;
(N1eJ10BaTeNbHO, KaXA0MY BbIXOAHOMY COCTOAHMIO COOTBETCTBYET MHOXECTBO BXOAHbIX COCTOAHMUIA, M 3T MHOXECTBA He NepecekaloTca.
Takum 0bpasom, BCAKOe KnbepHeTyeckoe YCTPOIACTBO € BXOAOM 1 BbIXOAOM MOXHO GOpManbHO paccmaTpuBaTh Kak knaccudukarop.
MpunaBas 3Tomy NOHATHIO O0Nee y3KNiA CMbICT, Mbl OYieM CYNTATb, UTO YUMCIO BbIXOAHBIX COCTOAHMI KnaccudukaTopa ropaszao
MeHbLLE, YeM YN0 BXOAHBIX COCTOAHMIA, TaK UTO KNaccudpukatop AeiCTBUTENbHO «KNaccudpuLmMpyeTs BXOAHbIE COCTOAHNA (CUTYaLum)
N0 OTHOCUTENbHO HeHONbLUIOMY YMCNY B0NbLLMX KNACCOB.

2.3. Vlepapxust nOHATHI
Ha puc. 2.2 npuBeaeHa cxema KnaccuukaTopa, opraHu30BaHHOTO N0 epapxuyeckomy NpUHLUNY. Mepapxus BoobLue — 370 Takoe
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NOCTPOEHUe CMCTeMbI U3 NOACMCTEM, KOT/A KaX Aol NocucTeMe NPUNMCLIBAETCA ONpeseNneHHoe LieNoe YACo, HabiBaemMoe ee
YpOBHeM, piyeM B3auMopaelicTBIe NOACUCTEM CYLLECTBEHHO 3aBUCUT OT PA3HOCTI X YPOBHEI, NOAYNHAACH HEKOTOPOMY 06LLemy
npuHLyny. 06bIYHO 3TOT NPUHLIN — Nepeaaya UHGOPMALMN B ONPeeNeHHOM HanpaBieHU (CBEPXY BHU3 U CHIA3Y BBEPX) OT
[IaHHOTO YPOBHA K ClielyloLemy. B Halwem ciyyae pewientopam NpUNUCLIBAETCA HYNEBOI yPOBEHb, U MHHOPMALIA PacnPOCTPAHAETCA
CHu3y BBepxX. Kaxaan nogcucrema nepBoro ypoBHA (BA3aHa C HEKOTOPbIM YUMCIOM PELIENTOPOB, 1 ee COCTOAHME ONpedenaeTca
COCTOAHUAMM COOTBETCTBYHLLMX PeLienTopoB. TOUHO TaK Xe Kax/as NoACACTEMA BTOPOrO YPOBHA (BA3aHA C pALOM NOACUCTEM NEPBOTO
YPOBHA U T. 4. Ha Bbiclwem (Ha (xeme — YETBEPTOM) YPOBHE HAaXOAUTCA OAHA BbIXOZHAA NOACMCTEMA, KOTOPAs U BBIHOCUT
OKOHYATENbHbIil NPUroBOp 0 NPUHAZNEXKHOCTU CUTYALIMN K TOMY UNIU MHOMY Kraccy.

Puc. 2.2. Nepapxua knaccudmkatopos

113 3Toro onpeaeneHna, KoTopoe TpyaHO Ha3BaTb LWeAEBPOM ACHOCTU MbICTW, MOXHO BCE-TAKU 3dKITHOYUTD, UTO 06Lme noHATMA,
KoTopble o6pa3y|0Tc51 He nyTem nepeundieHna e AUHUYHbLIX 00beKTOB, BXOAALLMX B HErO, a NYyTeEM YKa3aHUA pAfa NPU3HAKOB,
00bABNAEMbIX CYLLECTBEHHbIMUA, 11 OTBJIEYEHNA OT OCTANIbHbIX (HEC)’UJ,GCTBEHHbIX) NPU3HAKOB, MOXHO TaKXe CYUTATb 86CTpaKTHbIMVI.
Mbl 6y,U,EM pacCMaTpuUBATb TONIbKO TakKune 00L1e NOHATMA U 6yD,EM Ha3bIBaTb UX Take a6CTpaKTHbIMVI. Hanpmmep, aGCTpaKTHbIVI
TPEYroNbHUK — 370 NoboiA TPEYroNbHWK, HE3aBUCUMO OT BEINYNHDI €10 CTOPOH W YTNI0B U €r0 NON0KEHNA HA SKPaHE, U1E€A0BATENbHO,
3T0 36CTpaKTH06 noHATue. Takoe yn0Tpe6neHl/|e TEPMIAHA (<36CTpaKTHbIl7|» UMeeT MecTo B 061Mx0/e, a Takxe B MaTeMaTuke. B 1o xe
BpemsA, cornacHo yqe6an<y NOTUKK, KTPEYTONbHUKY, KKBaAPAT» U T. M. CYyTb KOHKPETHbIE 06Lyne NOHATYUA, @ BOT «TPEYrofbHOCTb» 1
«KBalpaTHOCTb», KOTOPbIE UM (BOVCTBEHHbI, 3TO MOHATHA a6CTpaKTHbIe. Mo ywecrsy, 34€Cb B paHr noruyeckoro B03BoANTCA YNCTO
rpamMmaTnyeckoe pasinuyune, 60 aaxe C TOUKN 3peHnA CTOPOHHUKA Nod1eJHEro BapnaHTa TEPMUHONOT U obnapaHue 66CTpaKTHbIM
MOHATUEM PaBHO3HAYHO obnapaHuio COOTBETCTBYHOLINM 00LMM NOHATUEM.

Bce noacucTeMbl NpOMEXYTOUHbIX YPOBHEIA Takxe ABNSIOTCA KnaccudukaTopamit. HenocpeactBeHHbIM BX0Z0M K-To ypoBHA Cyxat
COCTOAHMA Knaccudukatopos K-1-ro ypoBHS, COBOKYNHOCTb KOTOPbIX ABNAETCA ANA HET0 CUTyaLel, noanexallleil knaccudukaumn. B
MepapXuyeckoii cucteme, copepxallieit 6onee 0fHOro NPOMEXYTOUHOT0 YPOBHS, MOXKHO BbIAENNTb epapXuueckue noacucTeMbl,
0XBaTbIBaOLLME HECKOMbKO YPOBHeiA. Hanpumep, B KauecTBe BXOAHBIX CUTYaLii AN KNacCcuduKaTopa TPETbero ypoBHA MOXHO
PaCcCMATPUBATb COCTOAHNA BCEX CBA3AHHDIX C HUM KNaccMdUKaTopoB NepBoro ypoBHs. llepapxuueckiue cuctembl MOXHO 40CTPanBaTh
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«BLUMPbY 1 «BBbICb» NOJ0OHO TOMY, KaK 13 BOCbMU KYOUKOB MOXHO CT0XMUTb KyOuK ¢ BABOE 00NbLUMM pebpoMm, a U3 3TUX Ky6uKkoB —
eLue 6onbLUNil KyOUK N T. 4.

TaK KaK ¢ KaX/ibIM KNaccuuKaTopom CBA3aHa CucTeMa NOHATUIA, nepapxua KNaccudukatopoB NOpoXKaaeT nepapxuio MOHATIIA.
MepeaaBadcb OT YpOBHA K YPOBHI0, MHHOpMaLMa npeobpasyeTca, BbipaxadAcb B TepMUHaX Bce Gonee «BbICOKOMOCTABNEHHbIX» MOHATHIA.
Mpy 3T0M KoNMUECTBO NepeaBaeMoil NHPOPMALIM NOCTENEHHO YMEHBLUAETCA 3a CYeT 0TOpacbBaHINA MHGOPMALUN, HECYLLECTBEHHOI]
C TOUKM 3pEHUA 3a4auM, NOCTABNEHHOIA Nepes «BEPXOBHbIMY (BbIXOAHbIM) KNacCUPUKATOPOM.

[oACHUM 3TOT npouecc Ha npumepe KapTUHOK, M306pa)KEHHbIX Ha puc 2.1. HYCTb MoCTaBN€Ha 3a/la4a pacno3HaBaHUA «1OMUKOBY.

BBenem ABa NPOMEXYTOUHbIX MOHATUIHBIX yPOBHA. Ha NnepBOM pa3mMecTm COBOKYMHOCTb MOHATHIA <OTPE3KM», Ha BTOPOM — MOHATIA
«MHOrOYroNbHMKIAY. [OHATIE «JOMIKY OKAXETCA Ha TPETbEM YPOBHE.

Moa NOHATEM «OTPe3KU» Mbl MOHNMAeM COBOKYMHOCTb MOHATUI «OTPe30K C KOOPAVHATaMM KOHLOB X1, Y1 1 Xy, Yo, Tl unana Xy, Y,
Xy, Y7 MOTYT NPUHNMATD Nllo6ble COBMECTUMbIe C YCTPOICTBOM 3KPaHa 1 CUCTeMOIA KOOPAMHAT 3HaueHus. UToObl 6biTb KOHKpeTHee,

fonyctium, uto 3kpaH cogepxut 1000 x 1000 cBeTouyBCTBUTENbHDBIX TOUEK. TOrAa KOOPANHATAMM MOTYT CTYXIUTb A€CATUPA3PAAHbIE
nBonuHble uncna (210 = 1024 > 1000), a 0Tpe30k ¢ 3a7aHHbIMIN KOHLAMM TPeBYeT A1 CBOEI XapaKTepUCTUKM YETbIpe TakuX YU, T. e,

40 BonuHbIX pa3psnoB. Beero, cnegosatenbHo, cytiectyet 240 Takux NOHATHIA. MX-T0 1 JOMKHBI pa3nuyaTh KNAccuPUKaTopbl NepBoro
YPOBHS.

He Hagi0 AymaTb, UTO 0TPE30K C 3aaHHBIMU KOHLAMI — KOHKpemHOe NOHATHE, T. e. MHOXeCTBO, COCTOALLee 13 0AHON KapTUHKN.
Knaccuduumpya npeabaBneHHyH0 KapTUHKY Kak 0TPe30K € 3aaHHbIMM KOHLLAMU, Mbl 0TBIEKAEMCA 0T He3HAUUTENbHBIX UCKPUBEHNI]
NIIHWK, BApUaLAi ee TONLWIMHBI 1 T. 1. (cM. puc. 2.1). Kputepuii Toro, Kakue OTKIOHEHNA OT HOPMbI HaM CleflyeT CunTaTh

HE3HAUUTENTIbHbIMU, MOXKET Y(TaHABNNBATbLCA M0-Pa3HOMY. Ceilyac 3710 Hac He NHTEpecyer.

Kaxaplit kKnaccudumkaTop NepBoro ypoBHaA A0MKEH MMETb Ha Bbixoge noacuctemy 13 40 ABOMYHbIX pa3pAA0B, Ha KOTOPbIX «3anucaHbi»
KOOpAMHATbI KOHLOB 0Tpe3ka. (KOMbKO HYXHO KnaccudpukaTopoB? ITO 3aBUCUT OT TOT0, KaKie KapTUHKM 0XKIAAKTCA Ha BXOAE CMCTEMDI,
Jonyctum, uto ana onucanua nio6oii kaptuxki gocratouno 400 otpe3skos. 3Hauut, foctatouHo 400 knaccudukatopoB. Pazgenum 31T
skpaH Ha 400 kBappaToB (50 X 50 ToueK) 1 CBAXEM C Kax/bIM KBaZPaTOM KNaccuukaTop, KoTopblit 6yaeT GuKcMpoBaTh GMKAALLINI K
HEMY, B KaKOM-TO CMbICle (AeTanu pa3AeneHna Tpyaa Mexay KnaccudukaTopamm HecyLLecTBEHHbI), 0Tpe3oK. Ean oTpeska HeT, nycTb
Knaccuukatop NpUHMMAET Kakoe-To CTaHAapTHOe «6ecCMblCeHHoe» COCTOAHNeE, HanpuMep: BCe YeTbipe KoopAnHaTbl paBHbl 1023,

Ecnu npeabABMTD Halleli cucTeMe KapTUHKY, Ha KOTOPOIl M306paXeH0 CKOMIbKO-TO OTPE3KOB, TO COOTBETCTBYHLLEE YNCIO
KNnaccuuKaTopoB NepBoro ypoBHA YKaKeET KOOPANHATbI KOHLIOB OTPE3KOB, a OCTasIbHble MPUMYT COCTOAHINE KHET OTPe3Kay. IT0 1 eCTb
ONUCaHKe CTYaLUN B TEPMUHAX MOHATHIA «<0Tpe3KIy. CPaBHUM KONMYECTBO MHQOPMALMIA Ha HYNEeBOM 1 Ha NepBOM ypoBHAX. Ha
HYNEBOM ypoBHe HaLueit cuctembl 1000 x 1000 = 106 pewentopos nonyyaiot MHhopmaLmio B MunAnoH 6ut. Ha nepsom yposke 400
KnaccupukaTopos, Kaxaplil u3 KoTopbix coaeput 40 ABOMYHBIX pa3pAaoB, T. e. 40 6ut undpopmauum, Bcero 16 000 6ut. Mpu nepexoae
Ha NepBbli yPOBEHb KONNYECTBO MHMOPMALWMI YMeHbLLMAOCH B 62,5 pa3a. (ucTema coxpaHuna Ty MHGOpMaLMIo, KOTOPYH OHa Couna
«none3Hoit» 1 0Tépocna nHGopmaumto «becnonesmyio» ¢ ee TOUKM 3peHnA. OTHOCUTENBHOCTb 3TUX MOHATII BUAHA U3 TOTO, YTO e
npeabABNEHHaA KAPTMHKA He COOTBETCTBYET NepapXun NOHATMIA CUCTeMbI Pacno3HaBaHNA, TO peakLna cucTeMbl 6yaeT HenpaBUbHOI
unm npocto beccmblcneHHoit. Ecnu, Hanpumep, Ha kKapTuHke 6onee 400 oTpe3koB, T He BCe 0Tpe3ki byayT 3aQUKCUPOBaHbI, a eI
NpeabABUTL KapTUHKY C MATHOM, TO peakLyA Ha Hee OyaeT Takas Xe, Kak Ha MyCTYH0 KapTUHKY.
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CoBOKYNHOCTb MOHATUI KMHOTOYTONIbHUKIAY, 3aHUMAIOLLYI0 BTOPOIi YPOBEHb MepapXuit, Mbl AENIMM Ha [iBE MEeHbLLIX COBOKYMHOCTM:
paBHOOeapeHHble TPeYrofbHIUKN 1 Napannenorpammol. /13 yncna napanienorpammoB Mbl Bbienaem B 000y COBOKYMHOCTb
npAmoyronbHuku. CunTasn, uto AnA 3aaHnA yrna i ANMHbI Hapo cTonbko xe 6ut (10), Kak n AnA KOOPAMHATbI, HAX0AMM, UTO ANA
3a/1aHnA onpeeneHHoro paBHobeapPEHHOro TpeyronbHka Haao 50 6ut uHpopmauum, napannenorpamma — 60 6UT, NpAMOYroNbHIKA
— 50 6uT. Co0TBETCTBEHHO 3TOMY AO0MKHbI ObITb CKOHCTPYMUPOBAHBI KNacCU$UKaTOpbl BTOPOro YPOBHA. J1erko BiaeTb, YTo BCA HYXHasA
UM MHGOPMALIA NIMEETCA B HANNYIN Ha NepPBOM yPOBHe. Hanuume MHOroyroabHKa KOHCTAaTUPYETCA NpY HaNNUNK HECKOMbKINX
0TPE3KOB, HAX0AALLMXCA MeXay 000/ B OnpefieneHHbIX OTHOLeHKUAX. [pu nepexoae Ha BTOPOI ypoBeHb NPOUCXOANUT AaNbHeilluee
oKatue nidopmaumu. 0TBoaA n3 nonHoro unaia 400 0Tpe3KoB N0 0AHON TPETI Ha KaxAblii BUA MHOTOYrONbHUKOB, MOMyYaem CUCTEMY,
cnocobHyto 3aduKcnpoBath 44 TpeyronbHuka, 33 npamoyronbHika u 33 napannenorpamma (0gHoBpeMeHHo). Ee nHdopmaumonHas
emKocTb 5830 61T, T. €. NOUTM BTPOE MEHbLLE, YeM EMKOCTb NePBOro YPOBHA. 3aT0 Nepes HenpaBUIbHbIM TPeYrobHUKOM UK
YeTbIpexyrofbHIKOM CUCTeMa BCTaHET B Tynuk!

MoHATME «AOMIK» NIETKO ONKMCATb Ha A3bIKe MOHATI BTOPOro YPOBHA. IOMUK COCTOUT 13 YeTbIPeX MHOTOYrOIbHUKOB: OZHOTO
NPAMOYTONbHIKA, 0AHOT0 PaBHOOEAPEHHOI0 TPEYroNbHIKA M IBYX NapannenorpaMmmoB, HaXoAALLMXCA B ONpeeNieHHbIX 0THOLLEHUAX
APYT K Apyry (ocHoBaHMe paBHOOeaPEHHOr0 TPeYronbHIKa COBMAAAET C OAHOI CTOPOHOI NPAMOYTONbHIKA U T. 1.).

Bo u3bexxanue HepopazymeHuii crieyeT yKasaTb, YT0 MepapXinA MOHATUIA, 0 KOTOPOIA Mbl FOBOPUM, UMeET ropasao bonee obLyuii
CMbIC/1, YeM WepapXua NOHATHIA N0 aBCTPaKTHOCTH (0BLLYHOCTIA), KOTOPYIO YACTO HAa3bIBAKOT NPOCTO «MePapXiNA NOHATHIA. Mpumepom
Mepapxuu No 06LLHOCTI MOXKET CYXKITb NUPAMUAA MOHATHIA, OTHOCALLIMXCA K CUCTEMATIKe XMBOTHBIX. Ha HyneBom ypoBHe
PacnonaralTca OTAe/bHble 0C00U XKUBOTHbIX (<KOHKPETHbIE» MOHATMA), Ha NePBOM — BUbI, Ha BTOPOM — POfbl, 3aTeM —
CEMEIACTBA, OTPAAbI, KNaccbl, TUMbl. Ha BepLuMHe NMpamuzbl HaXOAUTCA MOHATUE WKUBOTHOE. Takas npammaa ABNAETCA YaCTHBIM
C/yyaem uepapxuiA NOHATUIA B 06LLEM CMbICTE, OTAMUAIOLLIMMCA TEM, UTO Kaxz10e NoHsTUe K-ro ypoBHA 06pa3yeTcsa u3 HeKoToporo
yiucna NoHATUIA K-1-ro ypoBHA nyTem ux 06beANHERNA. ITO COOTBETCTBYET OUEHb NPOCTO YCTPOEHHBIM Knaccudukatopam. B obuiem
C1yyae Knaccudukatopbl MOTYT BbiTb YCTPOEHDI Kak yroHo. Pacno3xaBaTenu, Hy»Hble XIBOTHOMY, — 3T0 CKOpee epapXxun no
CNOXHOCTI M TOHKOCTI MOHATWA, @ He N0 06LHOCTY.

2.4. Kak BO3HUKaeT nepapxms

BepHEMCﬂ CHOBa K 3BONOLMN HepBHOVI cuctembl. Moxet nm nepapxua KJ'IaCCI/I(I)I/IKaTOpOB BO3HUKHYTb 3BONIIOLMOHHbIM I'IyTEM?
OueBUAHO, MOXET, HO npu 0AHOM YCN0BIUK: €N C03[1aHNe KaXK0ro HOBOro YPOBHA nepapxun i ero nocneaytowlero pacilinpeHna
noJie3Hbl XNBOTHOMY B 60pb6e 3a X13Hb. 13 (I)aKTa CyLeCTBOBAHNA MUBOTHbIX C Bbl(OKOOpFaHVI3OBaHHOI7I HepBHOI7I CUCTeMOil Mbl
[ieNaeM BbIBOJ, YTO Tak OHO 11 eCTb B 1GCTBUTENIbHOCTY. Kpome TOro, n3y4yad NPUMUTUBHBIX XUBOTHbIX, Mbl BUAUM, 4TO CUCTEMA
NOHATUIA, KoTopble cnocobHa pacno3HaBaTb X HEPBHAA CUCTEMA, TAKXKE BECbMa NMPUMUTNBHA. (nenoBatenbHO, B N0Mb3e HIPKAILLEro
YPOBHA nepapxuni KﬂaC(VI(I)I/IKaTOPOB Mbl Y6E)KAHEMCFI BOOYMIO.

Habpocaem B 061y uepTax NyTb Pa3BUTIA HEPBHOI CUCTEMbI. Ha HauanbHbIX CTAANAX Mbl HAXOAIUM Y XUBOTHOTO BCET0 HECKOMBbKO
peLenTopoB. Yncio BO3MOXKHbIX CNOCOHOB CBA3M MeXy HUMU (COEAUHEHNIA) OTHOCUTENBHO HEBENMKO 11 LONYCKAeT npAMoii nepebop.
Mo meToay Npob 1 oLNOOK HAXOAUTCA BbIFOAHOE COeANHEHIe, To, UTO BbIFOAHOE COEANHEHME MOXET CYLLIECTBOBATD JaXKe NP 0YeHb
MasoM umMcne HeiApOHOB, NErko BUAETb Ha Takom npumepe. MycTb ecTb BCero AiBa (BETOUYBCTBUTENbHBIX peLientopa. Ecnm oHu
PacnonoxeHbl Ha Pa3HbIX CTOPOHAX TeNa, TO MHPOPMALYNA, KOTOPYIO OHU AaI0T (PAa3HOCTb OCBELLEHHOCTE), JOCTATOUHA, YTOObI
KIBOTHOE MOI/I0 1BUraTbCA Ha CBET UM NPOTUB cBeTa. Koraa BbirogHoe CoefiMHeHNe HallLeHO 1 OCYLLLECTBAIEHO, AONYCTAM, C TOMOLLbH
0[IHOTO NPOMEXYTOUHOT0 HeilpoHa (Takue HelipOHbI Ha3bIBAIOTCA ACCOUUAMUBHbBIMU), BCA TPYNNa B LieSIOM MOXET 6bITb
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pa3MHoXeHa. Tak BO3HUKAET CUCTEMA aCCOLMATUBHDIX HEAPOHOB, PErUCTPUPYHOLLIAX, HANPUMeE, Pa3HOCTU MeX.Y 0CBELYEHHOCTAMIN
PeLLenTopoB 1 CyMMUPYIOLLMX 3TW pazHocTy (puc. 2.3).

Puc. 2.3. MpocTeiime TUNbI (BA3EN MEXAY peLienTopamu

MoeT 6bITb pa3MHOKEeHa Takxe Nto6as YacTb CUCTEMbI CBA3AHHBIX HEIiPOHOB, HAMPUMEp, OfMH AN HECKONbKO peLenTopoB. Toraa
BO3HUKAET CUCTEMA CBA3eI TUNa M300pakeHHoI Ha puc. 2.3,6. (xembl 0601 TUNOB 06PaA3yIOT B COBOKYMHOCTY NEPBBIN YPOBEHD

MepapXui, 0CHOBAHHDIIA Ha MOHATAX CYMMbl M Pa3HOCTI OCBELLIEHHOCTEIA. [0CKONbKY ANst KOPPEKTUPOBKM [ABWXKEHUS XKMBOTHOTO 0YEHb
BAXHO PErnCTPUPOBaTb U3MEHEHNE OCBELLEHHOCT B JaHHOI TOUKE CO BPEMEHEM, MOKHO MPEANONOXNTb, YTO Ha CAMbIX PaHHUX
CTaANAX OMKHDBI MOABUTHCA HEiPOHbI, CPabaTbiBaloLLME NPU M3MEHEHIN OCBELLIEHHOCTI B TOUKE. 3TO MOXET ObiTb Kak peLientop, Tak i
acCOLMATUBHDIil HEliPOH, CBA3AHHDIA C OHUM WIN HECKOMIbKUMU peLienTopamit. B obLem Buae MOXHO 0XapaKTepu30BaTh
KNaccudpuKaTopbl NepBOro YPoBHA Kak PErucTpupytoLLye Cymmbl U pasHoCTY BO30YXKAEHI PELIenTOPOB B NPOCTPAHCTBE U BPEMEHM.

[loka3aB CBOK NONE3HOCTb 1A XKMBOTHOTO, KJ'IaCCVI(I)I/IKaTopr nepBoro ypoBHA NPOYHO BXOAAT B YN0 €ro Cpeacts 60pb6bl 3d
CyLLeCTBOBAHNE. Toraa HaunHaetca ceayroulad cepua np06 N oLn6oK: HebonbLIoe YuCno KJ'IaCCI/I(l)I/IKaTOpOB nepBoro ypoBHA (TOque,
NX BbIXOAHbIX I'IOﬂ,CVICTEM) (BA3bIBAETCA MeEXTY 06011 B 0H I'Ip06HbII7I KJ'IaCCVI(I)I/IKaTop BTOPOro YpoBHA, MNOKa He MONyYnTCA nonesHoe
coeaiHeHue, 3aTeM 0Ka3blBaeTCA NoNe3HbIM Pa3MHoeHne 3Toro coeguHeHus. MoxHo npeanonounTb, YT0 Ha BTOPOM YpOBHE
Nepapxmn — MocKoJIbKy 3T0 KaCa€TCA 0PraHOB 3PEHNA — NOABNAKTCA TaKNE NOHATUA, KaK rPpaHunLia MeXIY CBETOM U TEHbIO, CPEAHAA
OCBELLEHHOCTb NATHA, ABUMEHKE rPpaHNLIbl MeXOY CBETOM U TEHBIO U T. N, Takum xe MYyTEM BO3HUKAKT U CneayloLue ypoBHN EPapXun.

HabpocaHHas Hamu cxema HaBOAWT Ha MblC/b, UTO Nt06as CNOXKHAA CMCTEMA, BO3HUKLLASA B NPOLIECCe IBONOLIM N0 MeToAY Npob K
OLUMOOK, IOMKHA UMETb MepapXMUECKyto OpraHu3aumio. leiicTBUTENbHO, He MMes BO3MOXHOCTI NepebpaThb BCe MbICIUMbIE
COeINHEHNA HONBLLOTO UNCIA INEMEHTOB, NPUPOAA NePebUpaeT COeAMHEHNA U3 HECKONKIX HIEMEHTOB, a HailZiA Noe3HyI0
KOMOUHALMI0, PA3MHOXAET €€ 1 MCNOMb3YET KaK LEN0e B KauecTBe INeMeHTa, KOTOPbIii MOXET ObITb CBA3aH C HEOOMbLLIUM YNCIOM
IPYTUX TaKNX e INeMeHTOB. Tak 11 BO3HIKAET epapXus. 3TO NOHATUE UrPaeT OrpOMHYI0 poiib B KinbepHeTuke. DakTiueckin Bcakas
CU10XHAA CMCTEMA, KaK BO3HUKLLASA eCTECTBEHHO, TaK U CO3/1aHHAsA YENOBEKOM, MOXET CUMTATbCA OPraHM30BaHHON, TONbKO €CIN OHA
0CHOBAHa Ha HeKOIl MepapXxun N1 NepenneTeHInn HeCKONbKUX nepapxuii. Bo BCAKOM ciiyuae, 710 CUX NOP Mbl He 3HAaeM OpraHu30BaHHbIX
CACTEM, YCTPOEHHbIX MHaYe.

2.5. Koe-uTo 0 peanbHBIX MepapXusax

[lo cux nop HaLuy BbIBOAbI ObIK YACTO YMO3PUTENbHDI. Kak OHI NOATBEPXKAAIOTCA PeanbHbIM CTPOEHIEM HEPBHOI CUCTEMbI XKIBOTHbIX
1 UTO MOXHO CKa3aTb 0 NOHATUAX MPOMEXYTOUHbIX YPOBHEN MepapXui, peanbHO CKNazibiBAIOLLEACS B NPOLECce 3BOMHOLIAN?

[py CpaBHEHNN HaLLEeli CXeMbl C AeliCTBUTENIbHOCTbIO He0OX0AUMO YUnTbIBATH CledyloLLee.
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[leneHue cuctembl NOHATHIA Ha YPOBHU He ABAAETCA CTOMb 6€3yCIOBHLIM, Kak Mbl MONYanueo npegnonarani. MoryT ObiTb cyyan,
Korzia NoHATNA K-ro ypoBHA HenocpeCTBEHHO UCMoNb3ytoTca Ha K+2-M ypoBHe, Minkya K+1-ii. Ha puc. 2.2 Mbl BTUCHYNN TaKy1o

BO3MOMHOCTb B 00LLYI0 (XeMy, BBEAA KNACCUPUKATOPbI, CBA3AHHBIE NNLLb C OAHUM KNAcCUPUKATOPOM NpeblAyLero YpoBHS 1
MOBTOPAOLLME €10 COCTOAHUA; OHN U300paXkeHbl nepeyepkHyTbIMM KBaApaTUKamit. B eACTBUTENbHOCT, KOHEUHO, WX HET, UTO
3aTPYAHACT pacuneHeHne cucTeMbl Ha YpoBHN. [lanee, nepapxus knaccudpukatopoB, n306pakeHHaa Ha puc. 2.2, UMeeT YeTko

BbIPAXeHHbIIi MUPaMUAANbHbIIT XapaKTep: UeM BbiLLe YPOBEHb, TEM MeHbLLE KNAcCUPUKATOPOB, a Ha BEPXHEM YPOBHE OH BCET0 OZUH.
Takas cuTyaumns MMeeT MecTo, Korfja CMcTeMa upe3BbluaitHo «LieNeHanpPaBieHHay, T. €. CTYXUT ANA KaKoil-To BeCbMa Y3K0il L, Ans
KaKOro-To YeTKO OnpefiefieHHoro cnocoba KnaccudukaLmm cutyawmii. B npumepe, KoTopblil Mbl IPUBOAUM, 3T0 6b110 pacno3HaBaHue
«IOMMKOB». /| Mbl BUIEAN, UTO Y>Ke HenpaBusIbHble TPEX- Ui YeTbIPEXYroNbHIKM AN1A TaKOi CUCTEMbI 0Ka3bIBAKOTCA
«BEeCCMBICTIEHHBIMIY; OHI He BMUCbIBAKTCA B MEPapXUt0 MOHATHIA. YTo0bl ObITb Gonee yHUBEPCANbHON, CUCTEMA IOMKHA ObITh
noi06HOI He 0/HOI MMpaMUAE, @ MHOTUM NUPaMILAM, BEPLUNHBI KOTOPbIX PACcnonoeHbl NpUOAM3NTENbHO Ha OHOM YPOBHE U
00pa3yioT MHOKECTBO NOHATHIA (@ TOUHEE, MHOXECTBO CUCTEM NOHATIAN), B TEDMUHAX KOTOPbIX MPOUCXOAMUT YNPABAEHIE AeACTBUAMN
XKWUBOTHOTO 1 KOTOPble 06bIUHO 0OHAPYKMBAIOTCA NPU MCCIe0BaHIM €ro noBeeHus. 06 3TUX NOHATUAX TOBOPAT, UTO OHU COCTABAAIT
OCHOBY OMpe/IENEeHHOro «06pa3a» BHELIHET0 MIUpPa, KOTOPbIN CKNafibIBAeTCA B MPEACTABNEHM XIUBOTHOTO (UK yenoBeka). CoctosHue
KNaccu$puKaTopoB 3TOr0 YPOBHA ABNAETCA HENOCPEACTBEHHOI MHGOPMALMEil ANS UCMONHUTENBHON YacTi HepBHOI ceTH (T. €. B
KOHEUHOM cueTe 1A 3G deKTopoB). Kaxkablii 13 3TUX KNaccMduKaToPOB ONMPAETCA Ha ONPE/ENEHHYH0 UepapXito KNacCuUKaTopoB —
nupamuay, no KOTOPOil ABUXKETCA MHHOPMALNA TaK, KaK 3T0 ObIN0 onncaHo Bbitue. OfHAK0 NMpamifbl MOTYT NePEKpPbIBATHCA B CBOMX
CPeIHMX YacTAX (M 3aBeIOMO NePeKPbIBAOTCA B CBOEI HIKHEN YacTi — pelenTopax). 06Liee Ynco BepLUNH MUPaMUAbI MOXKET ObiTb
TEOPETUYECKM KaK YTOZHO BEINKO, B YACTHOCTI, OHO MOXET ObITb MHOTO 60NbLLE 06LLIETO UMCNA PELLENTOPOB. ITO TOT CIyYald, KOTAa
0[1Ha 1 Ta XXe MHPOpMaLWs, 0CTABAAEMAs PELIENTOPaMN, NPeaCTaBNAETCA MHOXECTBOM MMPaMU B MHOXECTBE Pa3finuHbIX GopM,
PACCUNTAHHBIX Ha BCe C1YYalt XKU3HU,

OTmeTuM eLlie 0HO 00CTOATENBCTBO, KOTOpOE CneAYET YYUTbIBATb MPU NONUCKAX Nepapxun B peaanon HepBHOVI cetu. Ecm mbl BuaNM
HEVIpOH, COeQIMHEHHbII CMHANCamm € COTHei peulenTopoB, TO 3TO €LLie He 3HAYUT, YTO OH (I)VIKCVIpyET KaKoe-T0 NpocCToe noHATHe nepeoro
YPOBHA TUMa CYMMAPHOTo Yncia BO36Y>K£I,EHI/II7I peLenTopoB. Nornyeckas (I)yHKLl,VIﬂ, (BA3blIBalOLLaf COCTOAHNKE H9I7Ip0Ha C COCTOAHNEM
peuenTopoB, MOXET ObITb BeCbMa CIOXHOI 11 UMEloLLIeiA COﬁCTBEHH)’IO Nepapxuyeckyto CTpyktypy.

2.6. Mup rmasamMu JIATYIIKH

[inA uccnenoBaHnA MepapxuiA KNaccudukaTopos U MOHATHIA, OTHOCALLIXCA K 3pUTENbHOMY BOCTIPUATHIO Y XKMBOTHbIX, Upe3BblUaiiHO
MHTepecHa paboTa ueTbipex yueHblx U3 MaccauyceTckoro TexHonornueckoro MHCTUTYTa ([K.JleTBuH n ap.) <410 co0bLLaeT rnas nAryLwKm
MO3ry narylku»3, Jlaryiika 6bina u36paHa aBTOpamm B KauecTse NOAOMbITHOTO XUBOTHOr0 NOTOMY, UTO €€ 3pUTENbHbIN annapat
0651aaeT HEKOTOPbIMIA KAUECTBAMM NPOCTOTbI, KOTOPbIE AeNatoT ero YA0OHbIM AnA n3yueHus. Mpexze Bcero, ceTyaTka rasa NAryLKm
0ZIHOPO/HA; OHA HE UMeEET B OT/IMUIE OT [Na3a YesioBeKa 06MaCcTH ¢ NOBbILIEHHOI YyBCTBUTENBHOCTbIO, HA KOTOPYIO HYXKHO
NPOEKTMPOBATL HalboMee BaxHYI0 YacTb M306paxeHns. Mo3Tomy 1 B3rAZ NATYLIKM HENOABUXKEH, OHA He CNEANT B3MNALOM 33
[BUrAIOLMMCA NPEAMETOM, KaK 3T0 Aenaem Mbl. C Apyroii CTOPOHbI, €N NATYLLKA KAYaeTCA, (MAA Ha JIACTE KYBLLUHKN, ee ra3a
COBEPLLAIOT TaKue BWXeHNA, KOTOPble KOMNEHCUPYIOT KauaHue, Tak uTo U300paxeHie BHELUHEr0 MUPA Ha CETYATKe 0CTAeTCA
HenoABWKHbIM. IHGOpMaLnA 0T CeTUaTKM NepesaeTca No 3pUTENbHOMY HepBY K TaK Ha3biBaeMOMY 3puTenbHOMY 6yrpy Mo3ra. 3Tum
NATYLIKA TaKXKe OT/IMYAETCA OT YeoBeKa B CTOPOHY MPOCTOTBI, TaK KaK Y YenioBeKa ecTb ABa KaHana nepeaaun UHGopMaLim oT ceTyaTku
K MO3ry.
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3peHue UrpaeT 60/1bLLYI0 POIb B XKU3HN NIATYLLKN: C €70 NOMOLLbE OHA OXOTUTCA 1 CMAcaeTcs 0T BParoB. MccneoBaHme NoBeAeHNA
NAYLLKM NOKA3bIBAET, UTO OHa OTNMUAET 106bIuy OT Bpara no pa3mepam i COCTOSHMIO ABUKEHNA. QUeHb UHTEPECHO, UTO IBUKEHIE
MrPaeT 34eCh PeLLAIoLLYI0 POsb. 3aBUAEB MaNeHbKMI (Pa3MepoB HACEKOMOTO MN YepBA) ABWKYLLMACA NPeAMET, NATYLIKA NpbiraeT i
CXBaTbIBAET €ro. JIAryLIKY MOXXHO 00MaHyTb, packaunBas Ha HUTOUKE MaNeHbKUil Hecbe0bHbIN npeameT. Ho Ha HenoaBUXKHOTO
yepBAKa WA HaceKOMOE NIATYLLKA He 00paLLaeT HA ManeiiLLero BHUMaHIA, U OHA MOXET yMepeTb C FOI0AY Cpeau 06UAna nuLwm, ecn
3Ta MWL HeMOABWXKHA. bonbLume ABMXYLMECA NPEAMETbI NATYLIKA CYUTAET BparaMu 1 CNacaeTca 0T HUX OercTBom.

(CeTuaTKa rnasa NAryLKM, Kak 1 APYrux NO3BOHOUHbIX, UMEET TPU (110 HEPBHDIX KNETOK. BepxHuii (camblit BHELLHWI) cnoii 0bpa3ytoT
(BETOUYBCTBUTENbHbIE PELLENTOPbI — MANOUKM 1 KONBOUKM. 3aTeM UAET C10/ aCCOLMATUBHDIX HEAPOHOB HECKONbKIX TUMOB. OfHM 13
HIX (TaK Ha3blBaeMble GUNOIAPHbIE K/IeMKU) AT NPeMMYLLECTBEHHO BEPTUKA/bHbIE aKCOHbI, 10 KOTOPbIM BO36YX/eHue
nepegaetca B 6onee rny6okue cnon. pyrie (ropu3oHTanbHble, UM AMAKPUHHbIE K/TemKU) (BA3bIBAIOT HEAPOHbI,
PacnonoxeHHble Ha 0AHOM ypoBHe. llocneHuil o rybuHe 3aneraHna — TpeTuii cnoii — 06pasyioT Tak Ha3blBaemble
2AH2/1UO03Hble KiemKu. VX ieHapuTbl NonyyaoT MHGOPMALMIo 0T KNETOK BTOPOTO (104, a aKCOHbI NPe/CTaBAsIoT 060 ANMHHbIE
BOJIOKHA, KOTOpbIE CMINETAIOTCA B XKIYT — 3pUTENbHbIii HEPB, COBANHAIOLLMIA CETYATKY C MO3TOM. ITH aKCOHbI BETBATCA, BXOAA B
3puUTENbHbIil 6yrop Mo3ra, 1 nepedatoT MHGOPMALNI IEHAPUTAM MO3TOBbIX HEAPOHOB.

[na3 NArywWKI1 MMeeT 0KONO MINIMOHA PELLeNTOPOB, OKOMO TPEX MUINOHOB acCOLMATUBHBIX HEAPOHOB BTOPOro G104 U MONMUINOHA
FaHrMMO3HbIX KNETOK. Takas CTPYKTypa CeTYATKM AT OCHOBaHIE NPeANoNoXNTb, YTO aHaNN3 306paxkeHIs HAUMHAETCA YXKe B a3y
KMBOTHOTO M 306parkeHIe NepeaaeTca no 3puTeNbHOMY HEPBY B TEPMIHAX KaKMX-TO MPOMEXYTOUHbIX NOHATUIA. CeTyaTKa KakK Obl
ABNACTCA BbIHECEHHOI HA NepUdEpUI0 YacTblo MO3ra. 3TO NpeanoNoXeHNe NOATBEPKAAETCA TEM, UTO PACNONOXeEHME HA NOBEPXHOCTY
3puUTeNbHOro byrpa Touek BXoJa HePBHbIX BONIOKOH (aKCOHOB) COBMAJAET C PaCnoNOXeHNEM COOTBETCTBYIOLLMX FAHTIMO3HbIX KNETOK Ha
BbIXOZle CETUaTKIA. I 3T0 HECMOTPA Ha TO, UTO HA MPOTAXEHMI 3pUTENHOMO HEPBA BONOKHA MHOFOKPATHO NepenseTanTca apyr ¢ APYrom
1 MEHAIOT CBOE NONOXeHMe Ha Cpe3e HepBa. HakoHeL|, K TOMY ke 3aKNKueHNIo NPUBOAAT U JaHHble IMOPUONOTIAN 0 Pa3BUTUN CETUATKM,

B onucbiBaeMbix OMbiTax B 3pUTENbHbIiA HEPB NATYLUKN BBOAUNCA TOHKII MNATUHOBbIN INEKTPOJ, UTO NO3BOMIANO PErUCTPUPOBATH
B030Y>KeHIe OTAENbHbIX FAHIINO3HBIX KNETOK. JIAryLiKa nomeLanach B LIEHTp aloMIUHIEBOI NoNychepbl, MetoLLleil (13HYTpK)
MaToBO-Cepblil LBeT. [0 BHYTPEHHeli NOBEPXHOCTY NOAycdEepbl MO NEPEMELLATHCA Pa3NNYHbIE TEMHbIE NPeAMETbl —
NPAMOYTONbHUKI, ANCKI 1 T. M., NOAAEPXKNBAeMble C TOMOLLbI0 MATHUTA, PACNoNOXEHHO0 C BHELLHEIA CTOPOHbI NONYChepbl.

Pe3yanaTb| IKCMEPUMEHTOB Mbl MOKEM CYMMIPOBATDL CieayoLWNM 06p330M. Kaxaas raHrnno3Has Knetka umeet onpeaeneHHoe
peuenmugHoe novJie,T. €. yUaCToK CETYATKK (MHO)KQCTBO peLlEHTOPOB), CKOTOpOro OHa C06leaET VIH(I)OpMaLI,VIIO. CocToAHue
peuenTopoB BHE peLenTUBHOro NonA HUKAK He BNNAET Ha COCTOAHNE FQHTNINO3HON KNETKN. PEBMepr peuenTuBHbIX nonen Y KNETOK
Pa3HOro Tuna, eCNN U3MEPATDL UX YIIT0BbIMI Pa3mepamu COOTBeTCTByIOLI.I,EVI BUAUMOI 0bnacTy, BapbUpyOTCA OT 2n015°8 Jnametpe.

[aHrNO3HbIE KNETKI AIENATCA Ha YeThbIpe TUNA B 3aBUCUMOCTY OT TOF0, KaKOil NPOLIECC B CBOEM PELIENTUBHOM MONIE OHY PErUCTPUPYHOT.
3TV TUNbI CeAyoLLue:

« [leTeKTOpbl ANNTENBHO COXPAHALLETOCA KOHTPACTA. ITU KNETKIN He pearupyoT Ha BKIIOUYEHMe UMK BbIKAKYeHIe 06LLero
0CBeLLeHuA. Ho ec B peLienTUBHOM Nosie NOABNAETCA Kpail 06beKTa, bonee TeMHoro uin bonee BETNO0, Yem (oH, LBETa, TO
KneTKa cpa3y e HaulHaeT reHepupoBaTh UMNYNbCbI.

« [leTeKTOpbl BbINYKNbIX KPaeB. ITH KNETKN BO3OYKAAKTCA B TOM Cyyae, eCIiA B peLenTUBHOM Mojie NOABAAETCA MaNeHbKIii
(He 6onee 3°) BbINyKNbIit 06bEKT. MakcumanbHoe B30y aeH1e (4acToTa MNYNbCOB) AOCTUTAETCA, KOTAa AaMeTp obbeKTa
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COCTaBAAET NPUMEPHO NOMOBUHY AUaMeTpa peLienTUBHOro nona. Ha npAmoit Kpaii 00beKTa KneTka He pearupyer.

« [leTeKTOpbI ABMKYLLMXCA KpaeB. Wx peuenTiHOe none 06naaeT WupnHoi npumepHo 12°. Knetka pearupyet Ha nto6oii
pasnuuuUMBblil Kpaii 00bekTa, 6onee TeMHOro UK bonee CBETNOro, Yem GOH, LIBETA; HO TONbKO NPU YCIOBUN, YTO OH JBUXKETCA.
Ecnu uepe3 none nnaBHo nepemeLaeTca npeaMeT LWNPUHOK 6onee 5°, TO BO3HMKAIOT 1B PeakLiu: Ha NepeaHunii i Ha 3aaHNI
Kpail.

« [leTekTopbl 3aTeMHeHus nona. OHU NOCLINAKT CepuIo UMNYNbCOB, €N BHE3AMHO YMeHbLUAETCA 00LLas 0CBELLEHHOCTb
peLienTUBHOro NoniA.

Upe3BbluaiiHO MHTEPECHO, KaK PacnoNoKeHbl OKOHYAHMA 3pUTENbHBIX BONOKOH B 3puTebHOM byrpe Mo3ra. Mbl yxxe roBopunu, uto B
NNaHe 370 PacnoNoXeHue COBNAAALT C PACMONOMKEHNEM COOTBETCTBYIOLLMX FAHMMO3HDIX KNETOK B ceTyaTke. Ho, kpome Toro,
0Ka3blBAETCA, UT0 OKOHYAHIA BONIOKOH KaXKAOro TUNA HaX0AATCA B 3pUTeNbHOM 6yrpe Ha onpezeneHHol rnybuHe, Tak uTo B MO3ry
NACYLWKM UMEETCA YeTblpe C0A HeliPOHOB, BOCTPUHMMAIOLLMX 3pUTENbHY MHPOPMALINIO, U KaXKAbIA C10il KaK Obl NONyUaeT 0TTUCK
CETYATKM, HO B ONpefieNieHHOM acneKTe COOTBETCTBEHHO OAHOMY W3 YeTbIpPeX TUMOB FAHINO3HbIX KNETOK. ITU CIOM U ABAAITCA
[ATUNKAMU MHGOPMALIN AN BbICLINX OTAENO0B MO3ra.

OnbITbl, N1000HbIE ONMCAHHBIM, 10BONILHO CNOXHbI, 1 N0 noBOAY UX UHTEPNPETALUN NHOT1d BO3HUKAKOT CNOpbI. [leTanu onncaHHoit
CUCTEMDI MOTYT U3MEHUTLCA UNKU NONYYUTD APYroe TOJIKOBaHKeE. Tem He meHee 06Luit XapakTep cacrembl NOHATUIA nepBoro ypoBHA
Y(TaHOBJIEH, MO-BUANMOMY, NOCTATOUHO TBEPLO. Mbl BUAUM nepexoA 0T TO4EYHOro OMUCaHNA K NOKaJIbHOMY, YYUTbIBAKOLLEMY
HENpepbIBHYIO CTPYKTYPY V|306pa>|<eva. [QHrO3Hble KNeTKN CNyXat pacno3HaBaTeIAMN TAKUX NMEPBUYHDBIX MOHATUN, KaK Kpal7l,
BbINYKNIOCTb, ABMKEHNE, OTHECEHHDIX K OI'IPELI,GJ'IEHHOVI obnactu Buammoro Mupa.

2.7. O01IOMKU CUCTeMbI IOHATUI

Y yenoBeKa NOHATUA HUXKANLLETO YPOBHA, OTHOCALLNECA K 3pUTENIbHOMY BOCNPUATUIO, BEPOATHO, MaNo OTNNYAKOTCA OT MOHATUIA
NATYLWKN, Bo BcAkom ny4yae, CTPYKTYpa CETYATKKN Y MNTEKONUTAIOLLKX U YEJI0BEKA TaKaA e, KakK Uy 3€MHOBOAHbIX.

HEKOTOpOE npeacraBieHne 0 NOHATUAX J1eAYIOLNX ypOBHEVI nepapxun faet ABEHUE HapyLeHNA BOCNPUATUA CTa6VIJ'IVI3I/IPOBaHHOI'0 Ha
ceTyaTke M306pa>|<eva. 370 0YeHb NHTEpecHoe ABNeHune. OHo cocTouT B aieayrouem.

Koraa uenoBek CMOTPUT Ha HENOABIKHDIN 00BEKT, «UKCUPYET» €50 rasamu, rnasHble A0M0KM He 0CTaloTCA abCoNTHO
HenoABMKHbIMM, @ C03epLaloT HeboMbLLE HeNPOU3BOMbHbIE ABMXKEHNA. B pe3ynbTaTe n306paxeHune 06beKTa Ha CeTyaTKe HaxoAUTCA
B NOCTOAHHOM ABUKEHM, CKNAAbIBAKLLEMCA U3 MEANIEHHOr0 Apeiida 1 CKaukoobpa3HbIX CMeLLEHNIA, BO3BPALLAIOLLMX N300paxeHNe K
TOUKe MaKCUMAnbHOI yyBCTBUTENbHOCTM. OHO «TONUETCA Ha MecTe» B OKPECTHOCTY 3TOI TOUKM.

MoHo c03AaTb Ha ceTyaTKe CTabUAN3MPOBAHHOE, He TONUYLLeecs Ha MecTe n3obpaxkeHue. [1na 3T0ro Hago, 0UeBUAHO, YTOObI 00 bEKT
ObIN XKEeCTKO CBA3H C INa3HbIM A6N0KOM 1 BUranca BMecte ¢ HUM. locturaetca 310 Tak (puc. 2.4). Ha rna3 HazieBaloT KOHTaKTHYI0

JIH3Y, K KOTOPOIA NPUKPENAeH ManeHbKuii crepienek. CTepskeHeK HeceT MUHUATIOPHDIA ONTYECKII NPOEKTOPA, B KOTOPbIN MOXHO
BCTABAATb AMAN03UTUBbI Pa3MepOM B HECKONbKO MIIMMETPOB. cnbiTyemblil BUAUT M300paxeHue KaK yaaneHHoe B 6eCKOHEYHOCTb.
TaK Kak npoeKTop NOBOPauMBaeTCA BMeCTe C [Na3oM, M300paxeHue Ha CeTyaTKe HenoABUXKHO.

ﬂpvl npeabABIEHUN NCMbITYEMOMY CT&6I/IJ'II/I3I/I|I)OBaHHOF0 |/|306pa>KeH|/m OH B TeYEHNe nepBbIX HECKONbKNX CEKYH/ BOCMPUHUMAET €ro
KaK Npy HOpManbHOM 3peHUI, HO 3aTEM HaYNHAIOTCA HaPYLLUEHKA. I/I306pa>KeH|/|e TO NCYe3aeT, 3aMEHAACb CEPbIM WA YEPHBIM (I)OHOM,
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Puc. 2.4. YcrpoiictBo Ana crabunusauum n3obpaxeHua Ha ceTuatke

YKe cam GaKT HenpaBuIbHOTO BOCTIPUATYA CTaBUAM3NPOBAHHOTO 306paXeHIs BeCbMa npumeuaTtesieH. C 1ornueckoi TOUKN 3peHus
HET HUKaKOIA HeOBX0AUMOCTH, UT0ObI 300paXKeHIe HEMOABIKHOTO 00bEKTA FYAN0 MO ceTuaTKe. KonuuectBo MHGOPMALLMK 0T ITOTO He
yBENMUNBAETCA, a 00pabaTbiBaTb ee CTaHOBUTCA TpyAHee. U AeiicTBUTENbHO, KOria aHANOTMYHbIE 3a1aukl BCTAKOT B 0071aCTH TEXHUKN,
Hanpumep, Npu nepeaaye U300paxkeHus no TENEBU30PY AN NPy BBOZE MHHOPMALNM C IKPAHA B BLIYUCTUTENbHYI0 MALLIHY, TO
NPEeANPUHMMAKTCA CieLanbHble YN, utobbl CTabuNM3NpPoBaTh M300paXkeHme. A UeNOBEUECKNIi [1a3 He TOIbKO NPUCTIOCobneH K
MpbIraoLLemy n300paxeHito, Ho M PELLIMTENbHO 0TKA3bIBAETCA NPUHUMATD M300paXKEHME, eCTIA OHO HEMOABYUXKHO. ITO CBUAETENCTBYET
0 TOM, UYTO NOHATUA, CBA3AHHbIE C ABIXKEHIEM, NOZ06HDBIE, BEPOATHO, TeM, KOTOPbIE Mbl HAOMIOAANIA Y NATYLUKM, FYHOKO YKOPEHUANCH
FZe-TO B HUKHUX 3TaXax UepapxiuK, v eciin COOTBETCTBYIOLLME KNACCMGUKATOPbI BbIBECTIA U3 UFPbI, TO NpaBUibHaA 06paboTka
MHGOPMALMN HapylTcA. C TOUKIA 3PEHNA KOHCTPYKTOPa UT0XHOr0 annapata, nofobHoro rnasy (moc 06paboTka MHdopMaLim), Takoe
YCTPOIACTBO ABNIAETCA CTPaHHbIM. KOHCTPYKTOP, HaBEPHOE, BCE HIMKHIE 3TaXM 3aHAN Obl CTaTUYECKUMU MOHATUAMN, @ ONUCaHKe
[IBKEHNA 00BEKTOB YKe MPoBoAWN Obl B TepMIHaX 6osiee BbICOKOr0 YpoBHS. Ho nepapxus 3puteNbHbIX MOHATMIA BO3HUKNA B NpoLiecce
3BONIOLUMN. [N HALLMX AaneKux NAryLwKonogo6HbIX NpeaKoB Obin upe3BblyaiiHO BaxHbI MOHATIA, CBA3AHHbIE C ABUNKEHNEM, U1 UM
HeKor1a Ob110 X/1aTh, MOKa Y HIX Pa30BbIOTCA CNOXKHbIE CTaTUUECKMe NOHATUA. [03TOMY MPUMUTUBHbIE IUHAMUUECKIE NOHATIR
BO3HUKIN Ha CaMblX PaHHUX 3Tanax pa3BUTUA HEPBHOI CUCTEMDbI, @ TaK KaK MPUPOIA UCNOMb3YET HaiiZieHHbIe et 6NIOKM Ha CeytoLuX
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3Tanax CTPOUTENbCTBA, 3TV MOHATIA NPOYHO 3aKPENUANCH B CAMOM HI3Y UEPAPXUM MOHATHIA. YTOObI OHM MOTTIN PaboTaTb, rasHoMy
A6MOKY NPUXOANTCA COBEPLUATD «BPOYHOBCKIE» [IBUKEHNS.
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Puc. 2.5. OparmeHTauma crabunu3npoBaHHOro M306paxeHns

Ewe nHTEpecHee xapakTep pacnaga u3o6pakeHna Ha yactu (GparmeHTaums). lpoctble Gurypbl, HanpuMep, OAMHOUHBIN OTPE3OK,
MCYe3aloT 1 BOCCTaHABNNBAIOTCA LENNKOM. bonee cnoxHble Gurypbl MHOrAA TaKKe UCUe3atoT LieSIMKOM, a MHOTAa pacnaJatoTca Ha

4acTy, KOTOpbIE UCYE3aK0T U NOABAKTCA HE3aBUCMMO APy OT Apyra (puc. 2.5). OparmeHTaLna NPOUCKOAUT HE XA0TUYHO U He
He3aBUCMO OT BUAA U300paxeHns, Kak OblBaeT, Hanpumep, KOrfa PUCYHOK Ha L0CKe CTUPAKOT TPAMKOIA, @ B COOTBETCTBUM C KUCTUHHOI»
CTPYKTYpOil n306paxeHua. (10BO «UCTUHHAA» Mbl GepeM B KaBbluKIN OTOMY, YTO Ha CAMOM Jefie, KOHeUHO, GparmMeHTaLma NPOMCXOANT
B COOTBETCTBUM CO CTPYKTYPOil BOCNPUATUA U300paxeHNA CUCTeMON a3 — Mo3r. Mbl He 3HaeM B TOUHOCTY, KaKOBA MEXaHUKA
HapyLIeHNA BOCNPUATUA NPYU CTabunn3aumi, Mbl 3HaeM TObKO caM QaKT, uTo CcTabuniu3auma BbIBOAUT U3 CTPOA KaKOIA-TO KOMMOHEHT
CucTeMbl BoCnpuATMA. Ho 1 0TCloia MOXHO (aienaTb HekoTopble BbiBoZbl. [lpeacTaBbTe cebe, UTo B apXUTEKTYPHOM COOPYKeHU
BHE3aMHO MCYe3NK, PacTBOPMBLLMC B BO3JYXe, HECKOMbKO BaXHbIX 3/1eMEHTOB KOHCTPYKLMU. 3AaHIe pa3BanuTCA, HO, BEPOATHO, Ha
YacTi 0YeHb Pa3NNYHbIX Pa3mMepoB. 34ecb Bbl BUAUTE OTAENbHbIE KUPMNYN U KYCKIA CTEKNA, TAM — YaCTb CTEHbI U KPbILUK, @ TaM
COXpaHUACA Lenblit yron goma. lpumepHo Takoe 3penuiue 1 ABnseT coboi BocnpuATIe CTabMAM3MPOBAHHOTO U306paxeHns. OHo JaeT
BO3MOXHOCTb NPe/CTaBUTb XapaKTep MOHATMI BbICLUET0 YPOBHSA (U BbICLUMX YPOBHEN), HO He OLEHUTD X B3aUMHbIe CBA3M I
3aBucUMOCTI. Hafio 0TMeTUTb, UTo B GOPMUPOBAHUN MOHATUI BbICLIETO YPOBHA Y YeN0Beka 00/bLLYI0 PONib UrPAET ero INYHbIIi
KI3HEHHbI 0NbIT — 0OYyYeHue, eI ToBOPUTDb A3bIKOM KibepHeTUKN. (310 byaeT Cnedyiolm 3Tanom 3BOKLIN HEPBHOIA
CUCTEMDbI, TaK UTO 34eCb Mbl HeCKoNbko 3aberaem Bnepes. Ho Ana uccnegoBaHuns epapxum NOHATUI He MMeeT 00/1bLLIOT0 3HaYeHuA,
NoNyyeHa OHa No HacneACTBY unu 6naronpuobpeTeHa CBOUM TPyAOM.)

anIBe,ZIEM HECKO/IbKO BblJeprKeK 13 )/I'IOMHH)/TOVI BbiLLE pa60Tb|.

KOHT)/prIVI yenoBeyeckuit I'IpO(I)VIJ'Ib BCeraa ncyesaet n BOCCTaHABINBAETCA OTAENbHbIMU AUCKPETHO
OpraHn30BaHHbIMK 3JIEMEHTAMI. HQPED,HHFI YacTb JilLia, 3aAHAA CTOPOHA roJi0Bbl, KOMMNEKC NIUHWIA BOKpPYr rna3 uin
BOKPYT yXa UC4€3at0T 1 NOABNIAKTCA BHOBb KaK Li€fble 3N1EMEHTbI, B OTAENIbHOCTL APYT OT ApYyra Uik B pa3inyHbIX
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KOMOUHaLmAX. B npoTBONON0XKHOCTL 3TOMY PUCYHOK, COCTOALLIMIA U3 MHOTUX BONHUCTBIX IMHIIA, PacnONOMXeHHbIX
HeynopAA0UYEeHHO, NpY NePBOM e NpeabABNEHNM BOCTPUHUMAETCA Kak Upe3BbluailtHo akKTUBHBII 00bEKT.
OTaenbHble 3aBUTKI ObICTPO MCYE3AI0T U BOCCTAHABAMBAITCA... 3TW U3MEHEHUA NPOUCXOAAT TaK ObICTPo, uTo
UCMbITyeMble He MOFYT 1aTb TOYHOTO 0TYETa 0 HUX. [locne ANUTENbHOTO paccmaTpuBaHIA HeboNbLUMeE rpynnbl
33aBMTKOB HAUMHAIOT CYe3aTb 11 BOCCTAHABNMBATBCA KaK efilHble INeMeHTbI. T! 3aHOBO 0OPMNEHHbIE KOMOMHALMMN
COXPAHAKTCA B TeyeHue bonee JONMNX NPOMEXYTKOB BPEMEHM...

BaXHOCTb NMHEITHOIT OpraHM3aLln Kak GakTopa rpynnupoBKi NoAYepKNBaAeTCA GparMeHTaLmeli
CTabunU3MpoBaHHOT0 U306paXKEHNA, COCTOALLIEro U3 PAAA KBAAPATUKOB. BUAMMbIMI 00bIYHO OCTAIOTCA NOMHbI
FOPU30HTaNbHbII, BEPTUKANbHDIA AW AUAroHasbHblii pAbI, KOTOpble 3aTeM TaKXKe UCYe3aI0T, 1 0CTAETCA NULLb
OTAENbHbIiA KBAAPATUK BO BCEM NOME 3peHNA. /IHOra ncue3aiot Bce 0iHOUMEHHbIE CTOPOHbI KBAAPATUKOB... Ecn
NPeABABNAITCA 6eCNOPALOUHO Pa3bPOCaHHbIE TOUKH, TO MOTYT UCYE3HYTb OTAENbHbIE FPYNNbl TOYEK, a 0CTaBLIMECH
pacnonarakTca npubnn3uTeNbHO BLOMb 0AHOIA NMHIK... [p1 paccMaTPUBAHINM PUCYHKA, COCTOALLETO U3 NPAMbIX
NMHIA, 3TV NOCNEHINe BOCTPUHIMAIOTCA KAk HE3aBUCMMble ApYr OT Apyra, puyem PUCYHOK pa3buBaeTCA Ha YacTu B
MecTax nepeceyenus. JIMHUM MCYe3akoT M NOABNAKTCA BHOBb Kak eiMHOe Lienoe S1M6o NooauHouKe, nbo BMecTe ¢
PYrvMu; BMECTE YacTo NOABAAKTCA NapannebHble MUK, 1 3aMeHe pUCYHKa, COCTOALLEro U3 NMHIIA,
3aTyLLEBAHHON GUrYpOil BMECTO NMHINIA HE3aBUCMMBIMM SNEMEHTaMU CTAHOBATCA YIbl. icue3HoBeHMe
CTabunn3MpoBaHHOT0 N306paKEHMA HAUMHAETCA C LIEHTPA, @ PE3KO 0YepUeHHble Yribl Mcye3atoT no ouepeay. Mpu
BOCCTAHOBAEHUM M306paXeHns OHO NOABNAETCA NOMHOCTbI UM YACTUYHO C PE3KO 0YePUEHHBIMM YTaMU.

2.8. Ilenb u perynupoBaHue

Mbl onvcanu nepeylo NONOBIUHY AEACTBIA CTIOXKHOTO pedneKca, KOTOpas COCTOUT B aHaNKM3e CUTYaLyiA C NOMOLLbH MepapXiu
KnaccudukaTopos. bbiBatoT Ciyuan, Koraa BTopas — UCMONHUTENbHAA — MONOBIHA pedneKca Upe3BbluaiiHo NpocTa U CBOANTCA K
B030Y/EHMI0 KaKOI-TO NOKasbHOIA rpynibl 3QGeKTopoB, Hanpumep, 3OPeKTOPOB, aKTUBIU3UPYHOLLIX AEATENBHOCTD ONpeaeNeHHOI
ene3bl. IMEHHO B TaKuX YUI0BUAX NOCTABIEHO 60/bLINHCTBO 0nbiToB IA.M1.MaBnoBa, KoTopble Cbirpanit BaxHyH posib B UCCIEA0BAHUN
BbiCLLEIi HEPBHOIA 1eATENbHOCTY XKMBOTHDIX M MPUBESIA K CO3AAHINI0 M LUMPOKO U3BECTHOTO YUEHNA 0 6€3yCNOBHDIX U YCIOBHBIX
pednekcax. 0iHaKo IneMeHTapHble HabNKAeHNA HaJl NOBEEHNEM XKUBOTHBIX B €CTECTBEHHDIX YCTIOBMAX NOKa3bIBAKOT, YTO OHO He
MOXET ObITb (BE[IEHO K COBOKYMHOCTI PeGEKCOB, KOTOPbIE HUKAK He CBA3aHbI MeXaYy C060iA, a CBA3aHbI TOMIbKO € COCTOAHMEM BHELLHEI
cpefibl. Bcakoe cKosb-HMOYAb COXKHOE JiACTBIE COCTOUT U3 NOCTE0BATENbHOCTI B0fee MPOCTbIX AEACTBUIA, 00beAMHEHHDIX 001l
Lienblo. YacTo 6bIBAET, UTO OT/ENbHbIE KOMMOHEHTDI B 3T0/ COBOKYMHOCTY [€/CTBHIA HE TONbKO 6ecrofe3Hbl, HO 1 BPeHbI XKUBOTHOMY,
eC/IA OH He COMPOBOXAAKTCA APYTMI KOMNOHeHTamMin. Hanpumep, uTo0bl NPbIrHYTb, HAA0 NPeABAPUTENbHO NPUCECTb, YTOObI
CXBaTUTb [100bIUY y06HEE, HAI0 HA KaKoe-TO BPEMA ee BbIMyCTUTb. [lBe $a3bl AEACTBIS — NOATOTOBUTENbHAA U UCNONHUTENbHAS,
KOTOpble Mbl BUANM B 3TUX NpUMePaX, — He MOTYT ABUTbCA CNIEACTBUEM HE3ABUCUMbIX PerIeKCoB, TaK KaK NepBoe AeiCTBIE CAMO M0
cebe 6eccMbICTEHHO 1, 3HAUUT, TaKOTo pedreKca BbIpaboTaTbca He MOrno.
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Puc. 2.6. (xema perynupoBaHus

MoHATUE 0 pecl)neKce npu onnucaHu noseaeHna 0JIKHO ObITb 1ONONHEHO NOHATUEM 0 UesTU 1 0 peaysiuposeaHuu. (xema
perynupoBaHuA M306pa)KEHa Ha puc 2.6. [leiictBue, KOTOpOE NnpeanpuHUMAET CUCTeMa, 3aBUCUT HE TOJIbKO OT CUTYalui camoit no cebe,

HO TaKXe 1 0T YeJ1u, T. €. 0T TOli CUTYaLM, KOTOPYH CUCTEMA CTPEMUTCA OCTUTHYTb. [lelicTBIE CUCTEMbI ONPeeNseTca B pe3yNbTaTe
CPaBHEHUA CUTYaLM 1A LLeNIA M HAnpaBAeHO K YCTPAHEHMIO HECOOTBETCTBUA MEXAY CUTYaLlMeit 1 Lienbto. Yepe3 60K cpaBHeHNA
CUTYaLua onpefendeT aeiicTBue. Yepes M3meHeHue cpefibl eNCTBUE OKa3biBAET 00PaTHOE BAUAHME HA CUTYaLI0. 3Ta NETA 06paTHOIA
(BA3M ABNAETCA XapaKTePHOI UepToil Cxembl PEryNMPOBaHUA, OTMUAIOLLEN ee 0T CXeMbl pereKca, rae CUTyaLs NPOCTO Bbi3blBaeT
fieicTBMe.

2.9. Kak BO3HMKaeT peryIupoBaHue

Kak morna B npoviecce 3BONOLIMN BO3HUKHYTb CUCTEMA, YCTPOEHHasA N0 (xeMe perynupoBaHua? Mbl BUAUM, UTO BO3HUKHOBEHUE
nepapxuyecki YCTPOEHHbIX KNAcCUdUKaTOPoB MOXKET ObITb 00BACHEHO KaK pe3ynbTaT COBMECTHOr0 IeiCTBUA AABYX OCHOBHBIX GaKTOpOB
3BOMIOLNM; peaynnanKaumun 61uonornyeckinx CTpyKTyp U HaXoXAeHNA Noe3HbIX CBA3e N0 MeToAy Npob n owmboK. He npusoaut nu
JieiicTBME 3TUX GAKTOPOB 1 K MOABNEHMI0 CXeMbl PErynpoBaHna?

RS RARARAR

Puc. 2.7. Pegynaukauuna peuentopos

He umes BO3MOXHOCTI ONEPETbCA Ha JaHHbIE 0 TOM peanbHOM SBOMIOLIMOHHOM MPOLIECCe, KOTOPbIA MARINOHDI NIET Ha3az NOPOIN
CNI0’KHYH0 HEPBHYI0 CUCTEMY, Mbl BbIHYXKAEHDI YI0BNETBOPATLCA UMCTO FUNOTETUYECKUM KOMOUHATOPHBIM NOCTPOEHUEM,
MOKa3blBatOLLIM TEOPETUYECKYH0 BO3MOXKHOCTb BO3HUKHOBEHNA CXEMbI PEryNNpOBaHNA. byaem cucrematiuecku nccienoBaTb Bee
BO3MOXHOCTH, K KOTOPbIM NPUBOASAT peayninkauus u otéop. ECTecTBEHHO NpeanonoXuTb, YTo B NPOLIECce pedynanKalim
COXPAHANTCA KaK CBA3M BHYTPU yABOAEMOIA NOACUCTEMDBI, TaK U CBA3M €€ C TEMM YacTAMU, KOTOpble He peaynanuuupytotcs. U ete mbi
MPEAMONOXMM, UTO MEXAY TOSIbKO BOSHUKLLNAMIA NOACUCTEMAMU CYLLIECTBYET BCIEACTBIE WX 6IM3KOMO PacnonoeHus CBA3b, KOTOPYIO
Mbl by/1eM 1300paxkaTb LUTPUXOBOI INHMEI M KOTOPAs MOXET IN60 YKPenuTbCA, 60 1cue3HyTb. HauHem ¢ camoro Hauana, T. €. € Toro
Clyyasn, Koraa Mbl BUAVM BCETO OJIHY HEPBHYIO KNETKY, ABAALLYIOCA 0IHOBPEMEHHO 1 peLienTopom, 1 3hdekTopom (puc. 2.7,a). 3aech
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BCEro 04Ha BO3MOKHOCTb peaynnuKauun, KOTopad npUuBoOANUT K NOABNEHNIO ABYX KNETOK (QI/IC. 27,6) Ecnv oaHa n3 HUX 0Ka3biBaeTcA

Gr1xe K MOBEPXHOCTM, a APYras — K MbILLIEYHbIM KNeTKaM, TO Noe3HO paaeNneHinne Tpyaa Mexay HUMU. Tak BO3HUKAET cxeMa
peuentop — 3ddekTop (puc. 2.7,8). 3aecb yxe ABE BOIMOXKHOCTM peaynanKkaLyi. YiBOEHe peLientopa AaeT cxeMy 2 Ha puc. 2.7,

KOTOpasA NOCe UCUE3HOBEHNA LUTPUXOBOI CBA3M Npeobpa3yeTcs B cxemy 0. AHaNOrMYHbII NPOLIECC MOPOXKAAET C(XEMbI €, XK U T. .
Takum 06pa3zom NpoUCXoAUT pa3pacTaHue HyNeBOrO YpOBHS nepapxim (PeLienTopos), 0 KOTOPOM rOBOPUNOCh BbILLIE.

?

- o — — ®

a b c d

Puc. 2.8. Peaynnukauma s¢dektopos

Ha puc. 2.8 nokasaHbl cxeMbl, KOTOPblE BO3HMKAIOT 13 CXeMbl 2.7,8 NyTem peaynankauum 3pdekTopa. B cxeme 6 B30y aeHMe 0AHOTO

peLienTopa JI0/KHO No IBYM KaHanam nepefaBathcs ABYM dhdekTopam. OHaKo U3BECTHO, UTO INEKTPUUECKOE CONPOTUBIEHNE
CUHANCOB PE3KO NajiaeT Noce TOro, Kak Mo HIAM NepBbIii pa3 MPOXOAUT Tok. [103TOMY e BO30Y/eH1e HanpaBUTCA NO OAHOMY
KaHany, T0 3TOT KaHan (BA3Y Oy1eT 3aKPENsIeH, a BTOPOIA OKAXETCA LLYHTUPOBAHHBIM I MOXET «OTCOXHYTb (CXeMa 8). 3aTeM
B030Y>/EHME MOXET NPOJOMKUTD 0POTY Uepe3 LUTPUXOBYIO CBA3b (CXEMA 2), UTO 3HAMEHYeT 3apoXKaeHie NepBoro YpoBHsA
KnaccuuKaTopos.

Ha puc. 2.9 npeacTaneHbl BO3MOXHbIe BapUaHTbI Pa3BUTUA TPEXHEPOHHOI cxeMbl 2.8,2. Tpu rpynmbl <xeM COOTBETCTBYIOT
peaynanKaLm pa3nnyHbIX NoACUCTEM MCXOAHOI cucTeMbl. Pegynnnumpyeman noacuctema obBeieHa Kpyxkom. lepeas rpynna (a, 6,
8) 00bACHACT pa3pacTaHine HyNeBoro ypoBHsA, BTopas rpynna (2, 0, ) — nepBoro ypoBHA nepapxin Knaccuukatopos. B tpeTbeii
rpynne (X, 3, U, K) Mbl BUAMM CXeMbl, BO3HUKaIOLLME NPV PeAynanKaLmm1 0AHOTo Knaccudukatopa nepBoro ypoBHA 6e3 CBA3aHHOMO ¢
HUM peuienTopa. llepexog 0T cxeMbl 3 K CxeMe U 06bACHAETCA TeM «OTCbIXaHUeM» LYHTUPOBAHHOTO KaHana, KOTOpOe Mbl ONUCany
Bbiwwe. (xeMa K, NOABNBLUAACA B KOHEYHOM CYeTe, CYLLIeCTBEHHO OT/IMYAETCA OT BCEX OCTA/IbHbIX CXeM, NPeACTaBAABLLMX NepapXuu
Knaccupukatopos. B 31oil cxeme 0fNH 13 KNACCUPUKATOPOB «NOBUCAET B BO3AYXe» — OH He NoAyyaeT MHHOPMALK 13 BHELLHErO
Mupa. MoxeT nin Takas cxema ObITb NONE3HOIA XNUBOTHOMY? [la; Befib 3T0 U eCTb (XeMa perynmpoBaHua!

http://www.refal.net/turchin/phenomenon/chapter02.htm (15 u3 23) [11.06.2008 13:58:46]



InaBa 2. Mlepapxuyeckiue cTpykTypb

b A b

e

IR R

!

Puc. 2.9. BapuanTbl pa3BuTIA TPEXHENPOHHOI CXEMbI

MbI MoxeM npeanononTb Takoe, Hanpumep, BornJjioLeHune cxembl 2.9,K. Pa(CMOTpVIM HEKO0€e rmnoTeTuUYECKoe X1NBOTHOE, XIBYLLIEE B

MopcKoii Boge. [lyctb R — pewenTop, BoCNpUHUMAaloLnil TeMnepaTypy OKpyatoLLeil cpeabl. Bmecte ¢ HUM pernctpupyetr — nytem
U3MeHeHNsA YacToTbl UMNYNbCOB BO3OYXeHNA — TemnepaTypy Bofbl U knaccudukatop A. Tlyctb bonbLuee unm meHbluee
B036yxaeHue 3ppekTopa E BbI3bIBaeT pacTaxeHne unu okatme 060M104KN XXMBOTHOO, BUTEACTBME Yero ero 06bem U3MeHAETCA, 1 OHO
160 NOAHMMAETCA K MOBEPXHOCTI MOPA, MO0 ONycKaeTcA Bry6b. M nycTb ANA HaLlero XUBOTHOr0 none3Hee BCero Kakas-To
onpefenexHas Temneparypa, ckaxem 16°C. Toraa Heitpou Z ($ukcatop Lienm) omKeH COXpaHATL ONpejeneHHyI0 YactoTy MMNYIbCOB,
PaBHYI0 TOV YacToTe, KOTOpyto UMeeT HelipoH A npu Temnepartype 16°C. dddekTop E fomKeH perucTpupoBaTth pasHoCTb BO36YaeHi
HelipoHOB A 11 Z 11 COOTBETCTBEHHO C €€ 3HAKOM NOAHUMATb XKIBOTHOE K TOBEPXHOCTY, TAie BOAA Teniee, K NOrpy»atb B bonee
NPOXNaJHbIe HIKHIE (0K BOAbI. Takoe NpucnocobneHne npemMHoro cnoco6cTBoBano Obl 671aroeHCTBINK N3MbILLNEHHOr0 HAMMN
KMBOTHOTO.

2.10. IIpeacraBnenus

Peaynnukauma pasnnyHbIX NOACMCTEM HEPBHOIA CET MOXET NOPOAUTL MHOMXECTBO Pa3NNYHbIX FPYNA KNaccuduKaTopoB, «MOBMCAIOLLMX
B Bo3ayxe». (peau HX MOTYT NOABUTLCA AYONNKATbI LieIbIX STaXel Mepapxuu, COCTOAHIUA KOTOPbIX B TOYHOCTI COOTBETCTBYIOT
COCTOAHUIO TeX «0CBeAOMIEHHbIX» KNaccMPUKaTopoB, KOTOPbIE NOMyYalT MHPOPMALNI0 OT peLienTopoB. COOTBETCTBYIOT, HO He
COBNAJAIOT. 3TO Mbl BUAUM Ha Npumepe HeilpoHoB A 1 Z Ha puc. 2.9,K. B CnoXHbIX cucTeMax HeoCBeAOMAEHHbIe Ay6nuKaThl
0CBeAOMIEHHDBIX KNacCUPUKaTOPOB MOTYT XpaHUTb 60/IbLLIOE KonnuecTBo uHdopmavmi. CoCToAHNA ITUX Ay6nMKaToB Mbl bynem
Ha3blBaTb NpedCcmas/ieHuUAMU, 0TAaBasA cebe ACHbIA 0TYET, YTO TeM CaMbiM Mbl JaeM OnpeieNieHHyH0 KnbepHeTYecKyio
NHTEpRpeTaLMto 3TOMY NCUXONOTMYECKOMY NOHATUI. QueBUAHO, UIMEET MeCTO TeCHaA (BA3b MeXAY NpeACTaBNeHnAMM 1 CUTYaLmMAMN,
KOTOpble Befib CyTb He UTO MHOE, KaK COCTOAHIUA aHANOMNYHbIX KNACCUPUKATOPOB, HO NOMyYaoLMX MHGOPMALMIO OT peLienTopoB. Lienb
npeacTanAeT o0l YaCTHbIA CTydaii NpeACTaBaeHIs, a TOUHee TOT C1yyald, KOrfia CpaBHeHe NOCTOAHHOTO NpeACTaBNeHNA 1
MEHAIOLLEICA CUTYaLIAN UCMONb3YeTCA ANA BbIpabOTKN AelicTBUA, COMMKatoLero ux apyr ¢ apyrom. OnucaHHoe Bbile runoTeTuyeckoe
%uBOTHOe 060xaeT Temnepatypy 16°C, n «cBeTnblit 06pa3» 370l GnaxeHHOi CUTYaLIM, KOTOPAA eCTb ONPEeNeHHan YacToTa
UMMYNbCOB HeilpoHa A, MBET B ee NaMATM B BIAJe TOUHO TAKOI e YacTOTbl UMNYNbCOB HelipoHa Z.
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370 0ueHb NPUMMUTUBHOE NpeACTaBeHMe. Yem BblLe OpraHin30BaHa «0CBeOMIIEHHAA» YaCTb HEPBHOI CUCTEMbI, TEM CTIOXKHEe I ee
ny6nukatbl (Mbl 6yfeM Ux HasblBaTb hukcamopamu npedcmassieHull) n Tem pasHoobpasHee npezcTaBnenms. Tak kak
KNaccudpuKaTopbl MOTYT NPUHAZNEXATb K Pa3HbIM YPOBHAM epapXik 1 CUTYaLIUA MOXET ObITb BbIpaXKeHa B pasHblX CMCTeMaX
MOHATIN, NPeACTaBNEHNA TaKXKE MOTYT Pa3NNUaTbCA CBOUM «MOHATUAHBIM A3bIKOMY, MO0 OHI MOTYT ObITb COCTOAHUAMM QUKCATOPOB
Pa3HbIX ypoBHeii. [lanee, cTeneHb yCTORUMBOCTY COCTOAHMI GUKCATOPOB NPeACTABNEHNIA TaK)Ke MOXET 6bITb BECbMA Pa3NUUHOI.
Mo3Tomy NpeacTaBAeHIs CUNbHO OTANYAKTCA MO CBOEIA KOHKPETHOCTI 11 CTabUNBbHOCTU. OHIM MOTYT 6bITb TOUHBIMI 11 KOHKPETHBIMA,
NOYTY YyBCTBEHHO BOCTIPMHIMaEMbIMU. KpailHim cyyaem 3aecb ABNAETCA TaNIIOLMHALNA, KOTOPas CyObeKTUBHO BOCIPUHIMAETCA
KaK peanbHOCTb M Ha KOTOPYI0 OPraHu3M pearupyer TaK e, Kak Ha COOTBETCTBYHLLYI0 cutyauuio. C Apyroil CTOPOHbI, Npe/CTaBeHms
MOryT 6bITb 0UeHb NPUONM3UTENbHBIMM KaK 13-3a CBOEI HEYCTONUMBOCTY, TaK U U3-3a (BOeI abcTpakTHoCTI. MocneaHuil cyvaii yacto
BCTPEYAETCA B XYA0KECTBEHHOM 1 HAYUHOM TBOPUECTBE, KOT/AA NPe/iCTaBNEHMA BbICTYMAIOT KaK LeNb AeATeNbHOCTI. YenoBeK cMyTHO
YyBCTBYET, UTO eMY HAZ0, U MbITAETCA BOMNOTUTD 3TO B TBEPAOI NPEAMETHOI GopMme. Y HEro 0Aro HUYETo He NONYYAETCs, NOTOMY UTo
ero NpeACTaBneHna He 06MafaoT HeobXoAMMON KOHKPETHOCTbI0. OAHAKO B OZMH NPEKPACHDIA MOMEHT (1 3T0 AeACTBUTENBHO
NpeKpacHbIl MOMeHT!) OH BAPYT 06MBAETCA CBOEH LIENM M ACHO 0CO3HAET, UTO OH CAENaN UMEHHO TO, UTO XOTeN,

2.11. ITamaTp

MyTem pegynnmkaLumn Moxet ObITb NoNyYeHo, B IPUHLIANE, CKONbKO YroAHO GUKCaTopoB npeAcTaBneHuil. Ho TyT BO3HUKaeT BOMPOC: a
CKOMIbKO 11X HYXKHO X1BOTHOMY? CKOMbKO HYXHO Ay6n1KaToB «0CBeAOMAEHHbIX» Knaccudukatopos? OauH? [1Ba? flecats?

113 06wwLmx coobpakeHuit CnedyeT, uto AyONNKATOB HYXHO MHOTO. Beaib duKcaTopbl NpeaCcTaBNeHnA CnyXaT AnA OpraHu3aLim onbiTa u
noBefeHNA Bo BpeMeHu. DUKCaTop Liefin XpaHUT CUTYaLuio, KOTOpaA AOMKHA, Mo Aee, 0CyLlecTBUTLCA B byaywem. [ipyrue dukcatopbl
MOTYT XPaHWUTb CUTyaLyK, KOTOpble peanbHo Obinn B NpoLwnom. BpemeHHaa opraHu3auna onbita HeobXoAnMa XBOTHOMY,
CTpeMALLEMYCA NPUCNOCOOUTBCA K Cpefie, B KOTOPOIA OHO XMBET, 60 3Ta cpesja 0OHApYXMBaeT HEKOTOPbIe 3aKOHOMEPHOCTH, T. €.
KOppenAaLum mexay npoLuibimin n 0yaywwumn cutyaumnami. MoxHo npeackasathb, UTo NOCe KaKoro-To HauanbHoOro yBeauyeHua uncna
PeLEenTopoB AanbHeiiLLee COBEPLLIEHCTBOBAHME HEPBHOI CUCTeMbI NOTPebyeT C034aHNA PUKCATOPOB NpeACTaBAEHNIA, NPUYEM CO3AAHNA
ux B 60nbLiom yncne. N6o HeT cmbicna NpoAoIKaTh HApaLLMBATL YNCIO0 PELLENTOPOB 11 KNACCUGMKATOPOB 1 YYYLLATh TeM CAMbIM
«MrHOBEHHbIE CHUMKI» OKPYXKatoLLeil cpefbl, €M CMcTeMa He ymeeT 06HapymBaTb Koppenawun mexay Humu. Ho utobl
00HapYXUTb KOPPENALN Mexy <XMrHOBEHHbIMI CHUMKaMIA», HAJ0 UX FAe-T0 XpaHuTb. Tak 1 BO3HMKAIOT GUKCATOPbI NpeaCcTaBNeHui,
NHaye roBopa NAamMAMeb. XpaHeHue Lienu B NpoLecce perynupoBaHna — 3T0 NPOCTeLLMIA UTyyaid UCNOb30BaHNA NAMATH.

2.12. Viepapxus nenei 1 INIAaHOB

B cxeme perynupoBaHua Ha puc. 2.6 Lienb M306paeHa kak HeuTo eauHoe, Lenoe. OHaKoO Mbl XOPOLLIO 3HAEM, UTO ObIBAIOT CNIOXHbIE

Lienn, B MPOLLECCe AOCTUMKEHMSA KOTOPbIX CMCTEMA CTaBUT Npef 060/ NPOMEXYTOUHbIE, <YaCTUUHbIE®, Lien. Mbl yxe npuBoauM
npUMepbl ABYX($a3HbIX ABUKEHNIA; 4T0ObI BCNPbIFHYTb Ha CTYN, KOLUKA CHayana NpuceaeT, a NoToM NoAnpbiruBaeT. B 6onee CloXHbIX
CUTYaLIMAX Lienn 00pa3yIoT MepapxiAto, COCTOALLYIO 3 MHOTIX YpoBHeiA. [peanonoxum, Bbl cTaBUTe nepes coboii Lenb npuexatb 13
[10Ma Ha paboTy. 370 BalLa «BbICLIAA» LieNb B AaHHbIA MOMEHT. [punuiem eii iHAeKC (Homep ypoBHA) Hyfb. YT06bI MpuexaThb Ha
PaboTy, BaM HYXHO BbIATY 13 JOMa, NPOIATI K 0CTaHOBKe aBTO6YCa, Z10€XaTh 10 HYXKHOI OCTAHOBKM 1 T. f1. 3TO LieIN C MHAEKCOM MUHYC
efuHILa. YT06bl BbIIATI U3 JOMA, HAZ0 BbIATY U3 KBAPTUPbI, CNYCTUTHCA B NTE U BbIATY U3 NOABE3/A. ITO LN C MHAEKCOM MUHYC
n1Ba. Yt00bl CyCTUTHCA B NTE, HA0 OTKPbITb [IBEPb, BOWTM B INQT U T. . — UHAEKC MUHYC TpU. YT00bI OTKPBITL ABEPb NPT, HAAO
MPOTAHYTb PYKY K ABEPHOI PYUKe, HaXaTb Ha Hee U MOTAHYTb K cebe — WHIEKC MIAHYC YEThIPE. ITI LIESIN MOXKHO Y3Ke, MoXKanyid,
CYNTaTb ANEMEHTAPHBIMA.
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Llenb BMecTe ¢ yka3aHuem cnocoba ee AOCTUXEHNA, T. €. pa3N0oKeHUA Ha NOAYMHEHHDIE LieNIu, Ha3bIBAKT NJIAHOM [eicTBuA. Haw
npumep ecTb $pakTUeCKI ONUCaHKe NNaHa npuesaa Ha paboty. B uenu camoil no cebe, KoTopas B JaHHOM Clyyae ecTb NpefcTaBeHune
«A — Ha pabouem MecTe», HUKAKOI nepapXnyeckoii CTpyKTypbl HeT. OCHOBHOI TOrnyeckoii efuHuLEi, 06pasytoLLei nepapxiuto,
ABNAETCA NAAH, a Lienu 06pasyioT nepapxuio ULb NOCTONbKY, NOCKOAbKY OHU ABAAKTCA NeMeHTaMu NfiaHa.

Amepukanckue ncuxonorin x.Munnep, E.Fanantep u K.Npubpam B cBoeit KHure «[1naubl u CTPyKTypa NoBeAeHUA» NPUHUMAIT NOHATHE
MNaHa B KauecTBe OCHOBbI ONUCAHNA NOBeEHNA YenoBeKa 1 XXMBOTHbIX. OHU NOKa3bIBAOT 0C00EHHOCTb U N0A0TBOPHOCTb TaKOro
noaxoaa. B otnune ot knaccuueckoii pednektopHoit ayry (6e3 0bpaTHOI (BA3M) NOruyeckan efnHNLA ONUCAHNA NOBEAEHNA,
MCNoNb3yemas STUMI aBTOPaMN, COBEPXKUT NeTiio 06paTHoi cBA3n (puc. 2.10). 3Ty eanHMLLY OHM Ha3biBaloT cxemol T-O-T-E, no

HayanbHbIM OYKBaM aHIMIACKIX (0B test-operate-test-exit (npoBepka — onepauys — npoBepka — Bbixof). [IpoBepka 3aech
03HayaeT NPOBePKy COOTBETCTBUSA CUTYaLI 1 LienU. B lyyae HECOOTBETCTBIA NPOU3BOAMUTCA ONEpaLIA, B C1yyae COOTBETCTBUSA NaH
CUMTAETCA BLIMOMHEHHDIM, U CUCTEMA UAET Ha «BbIX0A». B KauecTBe npumepa Hi puc. 2.11 nokasaH nnaH 3abMBaHuA rBo3As B JOCKY,

npeAcTaBneHHbIl B Buge eanHiubl T-O-T-E.

test -
- match

mismatch

operate

Puc. 2.10. EnninuaT-O-T-E (test-operate-test-exit)

test of nail’s |head level vit!r_
position surface

head of nail
protruding

hammer blow

Puc. 2.11. 3abuBaHue reo3as

(xema T-O-T-E Ha puc. 2.10 n306paxaeT T0 Xe camoe ABNeHNe perynnpoBaHua, Kotopoe 6bino n3o06paxeHo Ha puc. 2.6. Otauume
Mexzy HuMN B cnocobe n3o6paxkeHna. (xema Ha puc. 2.6 — cmpykmypHas, Ha puc. 2.10 — ¢pyHKYUOHaAnbHAA. 3Tv NOHATUA
Ha/10 MOACHUTb. 330HO Mbl YTOUHMM MOHATUE YNIPaBNEHNA.

http://www.refal.net/turchin/phenomenon/chapter02.htm (18 u3 23) [11.06.2008 13:58:46]



InaBa 2. Mlepapxuyeckiue cTpykTypb

2.13. CtpykTypHbBIe 1 QYHKIMOHATbHbIE CXEMBbI

Ha cTpyKTypHoii cxeme KnbepHeTInueckoli Cuctembl yKa3blBaeTCA, U3 KaKMX NOACUCTEM COCTOMT AaHHaA cucTeMa. HacTo yKasbiBaeTcs
TaKxe, KaK HanpasneHbl NOTOKN MHGopMaLMKM Mexay noacuctemamu. Toraa CTPYKTYpHaA (xema npeBpaLyaetca B 2pacg. B
MaTeMaTiKe Ha3blBalT 2pAhoMm cucTemy Touek (8epLiUH rpada), HeKoTopble U3 KOTOPbIX coeuHeHbl nnHuAMM (Oy2amul). [pad
Ha3blBaeTCA OpUEHMUPOBAHHbIM, eUIN Ha K0l Ayre YKa3aHo onpefieneHHoe HanpasneHue. (TPyKTypHas cxema C ykasaHuem
NOTOKOB MHQOPMALIM eCTb OPUEHTUPOBAHHDIN rpad), BepLLMHBI KOTOPOro 1306paXaloT NOACUCTEMDI, @ Ayrvt — NOTOKM MHGOPMALIAN.

TaKkoe onucaHme KubepHeTUUECKON CUCTEMbI He ABNAETCA eIUHCTBEHHO BO3MOXHbIM. YacTo HaC MHTepecyeT He CTONbKO CTPYKTYpa
CUCTEMDbI, CKONbKO €€ QYHKLIMOHMPOBaHMe, AeiicTBIe. ElLle yaLlie Mbl IPOCTO HUYET0 He MOXEM CKa3aTb TONIKOM 0 CTPYKTYPE, HO KOe-uTo
MOXeM CKa3aTb 0 YHKLIMOHMPOBAHUN. B TaKux ciiyuasax MOXHO NOCTPOUTb hYHKYUOHAIbHYHO CXEMY. ITO TOXe
OPUEHTUPOBAHHbIA pad, HO BEPLUMHBI 371€Cb M300PAXKaIOT Pa3NMUHble MHOXECTBA COCTOAHII CUCTEMDI, @ Z1yTY — BO3MOXHbIE
nepexoAbl MeXay COCToAHNAMM. [lyra coeAUHACT IBE BEPLUMHBI B HANPaBNEHNUM 0T NepBOii KO BTOPOIl B TOM C1yyae, eCii X0Ts 6bl U3
0[IHOTO COCTOAHMUA, OTHOCALLETOCA K NEpBOIi BEPLUNHE, BO3MOXEH NEPEX0f B KaKoe-NN6o CoCTOAHNE, OTHOCALLIEECA KO BTOPOI BEPLLNHE.
MHOXecTBa COCTOSIHMIA Mbl 6y1eM Ha3blBaTb 0606UWEHHbIMU COCMOSHUAMU. (ef0BaTeNbHO, Ayra Ha CXeMe yKa3blBaeT
BO3MOXHOCTb Nepexo/ia 13 0HOro 0006LLEHHOro COCTOAHNA B Apyroe. Ecu CTpyKTypHas cxema 0TpaxaeT rnaBHbIM 00pa3om
MPOCTPAHCTBEHHbIN aCNeKT, TO GYHKLIMOHaNbHAs — [NaBHbIM 00pa3oM BpeMeHHOi. DopmanbHO B COOTBETCTBIM € JaHHbIM BblLLe
onpezeneHnem GpyHKLNOHaNbHas CXeMa BOOOLLE HIKAK He 0TPaXaeT NPOCTPaHCTBEHHOO acneKTa — pa3eNieHus CUCTEMbI Ha
noacucrembl. OZHaKo, Kak NpaBuio, pa3aeneHine Ha NOACUCTEMbI HAXOAUT OTPaXeHUe B Cnocobe onpezeneHms 06061LEHHbIX
COCTOAHMIA, T. €. pa3aeneHins MHOKECTBA BCEX COCTOAHUI CUCTEMbI Ha MOAMHOXECTBA, <MPUNMCAHHBIE K PA3NIMUHbIM BepLUNHAM rpada.
Pa36epeM 3T0 Ha NpUMepe CUCTEMBI, CTPYKTYpHaA (xeMa KOTOpoii NpeacTaBNeHa Ha puc. 2.12. 310 cxema ynpaesieHus.

K-y IpaBARMILLIES
yeTpolictao
Ay As Ay Ay

Puc. 2.12. (TpykTypHas cxema ynpaBneHus

0z4Ha 13 noAcncTem, HasblBaemas yNpasnALLMM YCTPOIRCTBOM, NoNy4aeT MHPopMaLMio oT «pabounx» nopcuctem Ag, Ay, As, ...,
nepepabatbiBaet ee i nocbinaet noacuctemam Ay, Ay, A, ... npukasel (ynpasnatoLLyio MHGOPMaLKI), BCTEACTBIE Yero 3Tu

noACACTEMbI MEHAIOT CBOE COCTOAHME. Hafio 0TMETUTb, UTo, CTPOro roBopA, No6asa MHGOPMaLNA MEHAET COCTOAHIUE CUCTEMDbI, KOTOPas
ee nonyyaet. lHdpopmauuio Ha3bIBAIOT ynpaBnAoLLel B TOM Cyyae, KOrfia OHa MeHAET HeKOTOpble BbleNeHHble NapaMeTpbl CUCTEMDI,
OMUCbIBAEMbIE KaK KOCHOBHbIE, KBHELLHMEY, <HabNofaemblex 1 T. . Yacto 6biBaeT, uTo ynpapnAtoLee yCTPORCTBO Mo CBOEV
NHOOPMALIMOHHOI eMKOCTY 11 MPONYCKHOI CMOCOOHOCTI HEBEAMKO U CYXKUT UL ANA NePeKIYeHna MHGOPMALIMOHHBIX MOTOKOB,
peanbHas 06paboTka aHHbIX 1t BbIPabOTKa NPUKA30B NPOU3BOAATCA 0AHOI 13 noacucTeM Aq, Ay, Ag, ... I B COOTBETCTBIN C

XpaHaLLeiics B Heil iHopmaLmeit. Tora roBOPAT, UTo ypaBieHUe NEPEXOANT B 3Ty NoAcACTeMY. TaK, B YaCTHOCTI, 06CTOUT Aeno B
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BbIUNCINTENbHON MaLLnHe, e Aq, Ay, Ag, ... — 3T0 Aueiiku onepaTuBHOi namATh. OHN U3 Aueek Cofepart NaccuBHYI0

MHGOpMaLmio (Hanpumep, uucna), Apyrue — npukasbl (KomaHabl). Koraa ynpaBneHue HaxoauTca B Aueiike, Cofepalleil KomaHay,
yNpaBAsioLLee YCTPOIACTBO BbINONHAET 3Ty KOMaHAY. 3aTem OHO NepeaeT ynpaBneHine B Apyryto AYeiky uT. a.

Puc. 2.13. OyHKumoHanbHas cxema nepefauv ynpasneHua

[lna cuctem ¢ nepegayeli ynpaBneHna GyHKLMOHANbHYI0 Cxemy CTPOAT cieaylowum obpasom. Kaxaoii BeplumHe rpada conocTaBnawT
OZIHY U3 noAcucTeM A, U MHOXECTBO BCeX COCTOAHMIA CUCTEMbI, NP KOTOPbIX yNpaBAeHne HaXoaUTCA B AaHHOI nogcucteme. Torga ayru
(cTpenku) 03HaualoT Nepefayy ynpaBeHna 0T 0fHOI NoAcucTeMbl K Apyroi (puc. 2.13). Ha Takoli cxeme Aaxke npiu NoaHoil

ACTEPMUHUPOBAHHOCTU KaXKA0ro ieayowero CoctoaHna npeablaywnm moryT ObITb pa3BeTBNeHUA 6naronapﬂ TOMY, UTO KaKaad
BEPLUNHA COOTBETCTBYET 06LIJI/IpHOMy MHOXeCTBY COCTOAHUIA U nepenaya ynpasyieHUA MOXKET 3aBUCETb OT COCTOAHUA YNPABNIAIOLLETO
yCTp017ICTBa mwin noacucTemol, B KOTOpOI7I HaXxo4unTCA ynpaBneHune., (D)’HKLI,VIOHaJ'IbeIe C(XEMbl YacTo pUCyoT 06061LL1eHHO, nponyckad
KaKie-To HeCyLleCTBEHHbIE IETANIA U LWarK. Toraa MoXeT 0Ka3aTb(A, YTo T0, N0 KakoMy NyTn B Pa3BETBNEHUN nepeﬁneT ynpaBneHue,
3daBUCUT OT COCTOAHNA HECKONbKUX Pa3INYHbIX NOACUCTEM. Ycnoswe, NP1 KOTOPOM OCYLLECTBIIAETCA [aHHbIN nepexon, 00bIYHO
BbIMUCbIBAOT PAAOM CO CTpEJ’IKOVI. CXEMy Ha puc. 2.10 MOXHO NOHMMaTb B TaKOM UMEHHO CMblcNe, Toraa B Heil noapasymeBaeTca, 4to

CUCTEMA UMeeT fiBe noacucTeMbl; 610K NpoBepKi 1 60K BbINONHEHNA ONepaLyiA, U ynpaBneHre NepexoAnT 3 0AHOIA B Apyryio B
COOTBETCTBIM CO CTPENKAMU. Y CuCTeMbI MOTYT ObITb 11 Apyrite NOACUCTEMbI (B JAHHOM Cly4ae — Cpefia), HO OHU HUKOT 1 He NoNyyYaloT
ynpaBneHua 1 N03TOMY He 1300paxaloTca Ha cxeme (TOUHee, Te MOMEHTDI, KOT/1a Cpefia MeHAET COCTOAHME CUCTEMbI WA MEHAET (BOe
COCTOAHME Nop AeiiCTBUEM CUCTEMDI, BKHOYAIOTCA B NPOLIECC AEICTBUA OAHOIO U3 6710KOB).

MoXXHO 0TOIiTH elLle AanbLLe 0T CTPYKTYPHOI cxeMbl. llepeiaua ynpaBneHus B HEKOTOPYIO MOACUCTEMY 03HAUAET ee AKMUBAYUIO, T.
€. BbIMOIHEHNE TOro AeACTBYUA, ANA KOTOPOro NoAcucTeMa npeaHa3HaueHa. Ho Mbl MOXeM 1 He 3HaTb, Kakas NOACMCTEMA 0TBEYAET 3a
[laHHOe Habniopaemoe AeitcTue. Toraa BepLUMHbI rpada Mbl 6yeM 0TOXAECTBAATD C ASACTBUAMIA KaK TaKOBbIMY, a Apyrue OyayT
03HayaTb NEpeXo/] 0T OZHOT0 AeMCTBIA K Apyromy. loHATUe «aelicTBIE KaK TaKOBOEY, eCNM ONPeAeNsTb ero CTporo, Hazio
OTOXAECTBAAT C MOHATUEM «0606LLIEHHOE COCTOAHME» (KMHOXECTBO COCTOAHMIA®), N 3TO BO3BPALLIAET HAC K NEPBOMY — CaMOMY
abCTpakTHOMY — onpefieneHmio GYHKLMOHaNbHOI CxeMbl. B camom fiene, Koria Mbl FOBOPUM, UTO CoBaKa «OEXIT», «IAeT» UK
«BEPTUT XBOCTOMY, TO M0/l KaX0€ U3 3TUX ONpeeNeHuil NOAXOAUT MHOMXECTBO KOHKPETHBIX COCTOAHMI cobaku. MpaBaa, 3aecb
6pocaeTca B rnasa 0/IHa HeCO0OPA3HOCTb: «COCTOSHUE» ECTb HEUTO CTATUUYECKOE, B TO BPEMS KaK «[IE/CTBIE» — HEUTO ABHO
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ANHAMUYECKO., CKOpee U3MEHEHME COCTOAHNA, YEM CaMO COCTOAHME. ECTn Ha MrHOBEHHOI! GoTorpadum XBOCT cOBaKi He BbIXOAUT 13
MNOCKOCT CUMMETPUIA, TO €LLe HEU3BECTHO, BEPTUT OHA M WA OH 3aCTbIN B HEMOABUXKHOCTU. ITO NPOTUBOPEUNE CHUMAETCA TeM
3aMEUYaHNeM, YTo B MOHATIE COCTOAHWA BXOAAT He TOMIbKO BEMIMUMHbI TUMA MONOXKEHIE», HO 11 BENNYNHDI TUNA KCKOPOCTbY,
«yCKOpeHue» u T. 1. B uacTHocTy, yKazaHue coctoaHMA cobaku BKNKYAET YKa3aHe HAaNPAXXEHHOCTI MbILLIL| ee XBOCTa 11 BO30YAEHHOCTY
BCeX HEe/POHOB, PETYNNPYHOLLIMX COCTOAHME MbILLILL,

2.14. Ilepexop K (peHOMEHOTOTNYECKOMY OIIMCAHNIO

WtaK, ¢0pmaano, AeiCTBIe Ha q)yHKLI,I/IOHaJ'IbHOI\/JI (XemMe — 3T0 MHOXECTBO COCTOAHMIA. Ho (Ka3aTb, UTO IaHHOE AIeiCTBIE eCTb KaKoe-
TO MHOXeCTBO, — 3TO NOYTU HUYEro He cka3aTb. Hago YMETb OnpeaesinTb 370 MHOXECTBO. U1 ecnt Mbl He 3HaeM CTPYKTYPbI CUCTEMDbI 1
cnocoba ee (I)yHKLI,I/IOHI/IpOBaHI/IFI, TO C1€J1aTb 3TO CTPOro NPakKTUYECKN HEBO3MOXHO. OctaeTca [0BONLCTBOBATLCA HEMONHBIM,
Cf)eHOMeHOﬂOZU‘-IeCKUM onpeaeneHnem, 0CHOBaHHbIM Ha BHELLHE NPOABNIAEMbIX CNEACTBUAX BHYTPEHHUX COCTOAHMNA. Bot
TaKUMK-TO q))/HKLlVIOHaJ'IbeIMVI Cxemami ¢ bonee Unu MeHee TOUYHO onpeaesieHHbIMK [eNCTBUAMU B BepLUNHAX rpa¢a 1 onncbiBaeTca
noBeaeHNe COKHbIX, HEN3BECTHO KaK YCTPOEHHDIX CUCTEM, noA06HbIX XXMBOTHBIM WA YENOBEKY. (xembl Ha puc. 2.10n m ABNAIOTCA,
KOHEYHO, UMEHHO TakumMi cxemMamu. DeHoMeHONornyYecknii Noaxox K EATENbHOCTU MO3ra 0CyLLleCTBNACTCA IBYMA HayKamu.

NCUXoNorueil u 6UxeBNOPUCTUKOIA (M3yueHue noBeaeHna). Mepas 0CHOBaHa Ha HAONIOAEHNAX CYOBEKTUBHDIX (U3HYTPM), BTOpAA —
00beKTUBHBIX (13BHE). OHI TECHO CBA3aHbI MeXAYy CO60, U YacTo UX 00beAMHAT NOA 0OLLUM Ha3BaHMEM NCUXONOMN,
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Puc. 2.14. Nepapxuueckiit nnaH 3abuBanna reo3as

TaK KaK onepaLyuoHHbIit KOMNOHEHT efnHuLbl T-O-T-E M0XeT ObITb COCTaBHbIM 11 TPeHOBATb BbINONHEHNA HECKObKMX NOAYNHEHHDIX
nnaHoB, eanHuLbl T-O-T-E moryT umeTb nepapxuueckyto crpykTypy. Munnep, lanautep u lpubpam npusoaat cneaytowuii npumep.
Ecnu ynap MonoTkom no rBo3ato npeacTaBUTb Kak ABYXxa3Hoe AeilCTBIE, CnaratoLieecs 3 nogbema 1 onyckaHua MonoTKa, To
(hyHKLMOHaNbHaA cxeMa Ha puc. 2.11, n3obpaxatoLas nnaH 3abUBaHusA rBo3aA, NepeiileT B cxemy Ha puc. 2.14. Ita cxema B CBOIO

oyepeab MOXET BXOAUTb B Ka4eCTBe 3JIEMEHTA B OI'IGp&LI,I/IOHHbIVI KomnoHeHT cxembl T-O-T-E 6onee BbicoKoro YPOBHA.

Mbl Bienu, uTo neMeHTapHOI GyHKLMOHaNbHOIA (xeme Ha puc. 2.10 COOTBETCTBYET 3nieMeHTapHasA CTPYKTYpHaA cxeMa Ha puc. 2.6. Yto

MPOMCXOANT CO CTPYKTYPHOI CXEMOIA, KOria nnaHbl 06pa3ytoT uepapxuto? TouHee, Ha060POT: KaKite CTPYKTYPHbIE CXEMbI MOTYT
0becneynTb BbINOMHEHNE NEPAPXUUECKN MOCTPOEHHOTO NNaHa?

Mo>XHo NpeANoNoXuTb pa3fnyuHble BapUaHTbl TaKux cxem. Hanpumep, MoXHO npeacTaBuTb, UTo 610K CPaBHEHNA BCEraa OANH 11 BCeraa
NONb3yeTCA 0AHOI 1 TO Xe NOACUCTEMOI, XpaHALLel Liefb, HO COCTOAHME 3TO nocieaHeli (T. e. Lienn) MeHAeTCA NoA AeiCTBUEM
APYruX yacTeii cuctembl, 06ecreunBan BbITEKAIOLLYIO0 U3 NAIaHa CMeHy Lieneil. HanpoTie, MOXHO NpeACTaBUTb, YTo napa — 610K
CPaBHeHMA 1 LieNlb — Pa3MHOXAETCA MHOMOKPAaTHO, U NPY BbIMOSHEHN MePapXNYeCKoro NnaHa ynpasneHue nepexofuT ot 0Ho
napbl K apyroit. MoXHo npeAnoaoxnTb KOMOUHaLMI0 3TUX ABYX cnoco6oB. I BOOOLLIE MOXHO NPUAYMATb MHOMXECTBO Pa3niuHO
YCTPOEHHDBIX KNOEPHETUYECKNX YCTPOIACTB, OCYLLECTBAAKLLNX OAHY U TY Xe nepapxuyeckyto GyHKLMOHaNbHYH cxemy. ficHo TonbKo, uTo
OHM ByAYT UMETb NepapXuyecKyto CTPYKTYpY 1 UTO YCTPOICTBA TAaKOTO TUMA MOTAIN BO3HUKHYTb IBOMIOLMOHHO MyTeM peaynauKaLum
noAcucTEM 1 0TOOPA NONE3HbIX BAPUAHTOB.

KakoBbl e CTPyKTypHbIe (XeMbl, peanibHO BO3HUKLLME B NpoLiecce 3BOMoLMKM? YBbI, MOKa Mbl 3TOr0 J0CTOBEPHO He 3HaeM. [loaTomy-To
HaM 1 NPULLOCH NepeiiTh K GYHKLMOHANbHBIM cxemaM. U 3T0 ToNbKo nepBoe 13 orpaHUueHuit, KOTopble Mbl OY1eM BbIHYKAEHbI
HaKNafbIBaTb Ha CTpEMIeHKE K TOUHOMY KinbepHeTInueckomy ONMCaHmIo BbICLLe HEPBHOI AeATeNbHOCTI. Mbl 0ueHb Mano 3Haem
celiyac 0 KnbepHeTNYECKOIA CTPYKType 1 paboTe MO3ra BbICLUNX XKMBOTHbIX 11, TeM 6onee, uenoBeka. C06CTBEHHO roBOPA, Mbl NOYTH
HUYero He 3HaeM. ECTb TONIbKO 0TAeNbHbIE (aKTbl v NpeanonoxeHusa. llo3ToMmy B AanbHeliiem aHann3e HaM NpUAETCA ONUPaTbCA
[MaBHbIM 00pa3oM Ha GeHOMEHONOTMI0O — aHHbIe BUXEBMOPUCTMKM 1 ICUXONOTUIA, e ieN10 0OCTOUT HeCKONbKO NyyLue. YTo KacaeTca
KnbepHeTuecKoro acnekTa, T0 Mbl NiepeilieM Ha ypOBEHb Ype3BblyaiiHO 00LLMX NOHATMIA. Ha 3TOM ypoBHe Mbl 06HapYIM
onpezeneHHble 3aKOHOMEPHOCTIA, CTONb 06LLe, YTO OHN 0O BACHAIOT 3TaNbl Pa3BUTUA KaK HEPBHOI CUCTEMDI, TaK U YeNOBEUECKON
KyNbTYpbl U, B YACTHOCTI, HAYKI. TOT OTHOCUTENbHO KOHKPETHbII aHanu3 NepBbIX 3TanoB IBOIOLMI HEPBHOIA CCTEMbI, KOTOPbIIA
MO3BOMNO HAM CAIENATb HbIHELIHee COCTOAHIE 3HAHWIA, MOCYXKMT HaM pa3berom Ana nocneaytoLLero 6onee abCrpakTHOro aHan3a.
KoHeuHo, HaLLei UCTUHHOI LeNblo ABNAETCA MMEHHO 3TOT aOCTPAKTHbIN aHaNn3, Ho Obio Obl NpuATHee, ek Obl, 3HaA KNOEPHETUKY
MO3ra, Mbl MOITIA COBEPLUMTD Nepexoz 0T KOHKPETHOr0 K abCTpakTHOMY 60/1ee MNaBHO 11 060CHOBAHHO.

2.15. Onpenenenne co>XHOTo pedrekca

MozBOAA UTOT ONUCAHNI0 YETBEPTOTO 3Tana Pa3BUTUA, Mbl MOXeM ONnpeaeniTb CIOXHBIA pednekc Kak Takoil npoLecc, Koraa
B030YXeHue peLenTopoB, BbI3BaHHOE B3aMOZeCTBIEM C BHELLHei Cpefioii, NepefaeTca no HepBHOIA ceTu, npeobpasyacs elo, 1
AKTUBM3MPYET onpeaeNneHHblil NNaH AeCTBIIA, KOTOPbIN TYT e HaulHAeT BbINONHATLCA. B 3T0il (xeMe noBeeHuA BCe 00paTHble (BA3M
MeXzy OpraHn3Mom U Cpefioi 0CyLLEeCTBNAIOTCA B NPOLiecce perynupoBaHua AeicTBIi NIaHOM, a B LieJIOM B3aUMOLEACTBIE MeXAY
Cpenoii 1 opraHU3MOM ONUCbIBAETCA KNaccuyeckoin popmynoi crumyn — peakuus. TonbKo Tenepb peakuma — 370 akTUBIU3aLmMA TOro
WIN MHOTO NJ1aHa.

http://www.refal.net/turchin/phenomenon/chapter02.htm (22 u3 23) [11.06.2008 13:58:46]



InaBa 2. Mlepapxuyeckiue cTpykTypb

1 Mo3xe Mbl [aAMM Heckonbko bonee obuiee onpeaeneHne NOHATNA, @ MHOXKeC(TBO CI/ITyaLl,I/I|7| Ha30BeM apucToTeNneBCKUM NOHATUEM.
Ceityac Mol OnyCKaeM npuiiaraTesibHoe «apI/ICTOTeJ'IeBCKI/II7I» ANA KPaTKOCTH.

Z (ornacHo TEpMUHONOTYIA, TPUHATOM MHOTUMY NOTMKAMU, NPOTUBOMOCTABIEHE aOCTPAKTHbIX MOHATHI KOHKPETHbIM — 3T0 COBCEM
He TO XKe CaMoe, YTO NPOTUBONOCTaBNEHIe 06LLMX NOHATYIA eAUHNYHBIM. B yuebHuke noruku (Mloruka. M.. Tocnonutusgaar, 1956)
yutaem: «[loHATMe, NOCPeCTBOM NPU3HAKOB KOTOPOro NpeAMeT MbIUTUTCA KaK TaKOBOW 11 Kak aHHbIN NpefMeT, Ha3blBaeTcA
KOHKpeTHbIM. [loHATHe, NoCpeCTBOM NPU3HAKOB KOTOPOr0 MbICIUTCA He laHHbIiA NpeiMeT Kak TakoBOIA, a HeKOTopoe (BOMCTBO
npeameTa Ui OTHOLLEHNE NPeSMETOB, Ha3biBaeTCA abCTPaKTHBIMY.

113 31010 ONpeaenenuns, KOTopoe TPYAHO Ha3BaTb LLeJeBPOM ACHOCTI MbICIU, MOXHO BCe-TaKl 3aKMIOUNTb, YTO 00LLMe NOHATHS,
KoTopble 06pa3yIoTca He nyTem NepeuncieHus euHNYHBIX 00bEKTOB, BXOAALLNX B HETO, @ MyTeM YKa3aHWA pAaa NpU3HaKoB,
06ABNAGMBIX CYLLECTBEHHBIMM, U OTBIEUEHNA OT OCTaNbHbIX (HECYLLEeCTBEHHDIX) MPU3HAKOB, MOXHO TaKXe CYMTaTb abCTPaKTHBIMY.
Mbl 6yaem paccmMaTpuBaTh TONbKO Takue 06LLMe MOHATUA U OyAem Ha3bIBaTb WX Takxe abCTpakTHbIMK. Hanpumep, abCTpaKTHbII
TPeyroabHK — 370 N1060i1 TPEYroNbHUK, He3aBUCUMO OT BESIMUYMHBI €r0 CTOPOH U YITI0B 1 €r0 NONOMEHNA Ha IKpaHe, CNef0BaTeNbHO,
3T0 abCTpaKTHOE NoHATMe. Takoe ynoTpebneHne TepMUHa «abCTPAKTHBIN» UMeeT MecTo B 00MX0fie, a Takxe B MaTemaTtuke. B 1o xe
BpeMA, COrnacHo y4ebHUKY NOTUKN, KTPEYTONbHIKY, KKBAAPAT» U T. M. CYTb KOHKPETHble 00LLMe NOHATUA, @ BOT <TPEYroibHOCTbY U
«KBafpaTHOCTbY, KOTOPbIE UM CBOICTBEHHbI, 3TO MOHATIA a0CTpaKTHbIe. 10 CyLlecTBY, 34eChb B paHr NOTMYECKOro BO3BOAUTCA YUCTO
rpaMmmatuyeckoe pasnnuue, nbo aaxe C TOYKI 3peHUA CTOPOHHUKA NOCEAHEr0 BapuaHTa TepMUHONOKM 0bnajaHue abCTpakTHbIM
MNOHATIEM PaBHO3HAYHO 00/1ajaHMI0 COOTBETCTBYHLLMM 0OLLMM MOHATIEM.

3Pyc. nep. cm. B ¢6.; DrekmpoHUKa u KubepHemuka 8 6uoso2uu u Mmeduyure. M. W3a-8o Unoctp. Nut., 1963,

4 (m.:Npuvapa P. M306paxeHue Ha cemuamke u 3pumerbHoe socnpuamue [/ Npobnembl 6uoxuki. M. Mup, 1965.
Mep. canrn.; Pritchard R. Stabilized image on the retine // Sci. Amer. 1961. Vol. 204, N 6. P. 72-78.

[Ha3zag ] [ Tutyn ] [ OrnaBnenue | [ Bnepea |
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 6. Jlormuyeckuin aHaamus sA3bIKa

6.1. CHOBa 0 MIOHATUAX

HauHem c pyHAameHTanbHeNWero NOHATUA NOMMKN — NOHSATUS «MOHATUEY. Bbiwwe (B rnase 2) mbl
[anv KNbepHeTMUYeCKoe onpeneneHmne 3Toro NOHATUS B €ro apucToTeneBCcKoM BapuraHTe. Mbl
onpeaenunn NoOHAMuUe Kak MHOXKeCTBO CUTYaLUA Ha BXOAE KMOepHeTNYECKON cucTembl. Bnagetb
MOHATMEM — 3HAUYMT YMETb €ro pacrno3HaBaThb, T. €. YMeTb ONpeaenunTb, NPUHALNEXINT N Ntobas
AAHHAA CMTyaLmsa K MHOXKECTBY, XapaKTepur3yoLwwemMy NoHATAE, UK He NPUHAONEXUT. ITO
onpepneneHne B PaBHOW CTENEHN OTHOCUTCA U K CNTOXKHbBIM KMOEPHETUYECKUM CUCTEMAM
€CTeCTBEHHOIO NPOVCXOXAEHUs, 06 YCTPONCTBE KOTOPbIX Mbl UMeeM NLb obLiee npeacTaBneHne
(HanprMep, MO3r KMBOTHOTO), U K TEM OTHOCUTENTbHO NPOCTbIM CUCTEMaM, KOTOPble CO34aeM Mbl
CcaMu C NPUKNAAHbIMU U NCCNEAOoBATENbCKUMUN LENAMM.

B nepBom ciyyae Mbl NPUXOAMM K BbIBOAY, YTO CMCTEMA PacnoO3HaAEeT HEKOE MOHATME, Ha OCHOBE
HabnoaeHWA 3a BHELWWHVMM NPOSBEHNAMM AesTeNbHOCTU cucTembl. Hanprmep, Korga Mbl BUANM,
yTO CobaKa NPUXOAUT B PagoOCTHOE BO30YKAEHME, 3aC/IbILLaB rofioC X03A1Ha, U COBCEM MHaue
pearnpyeT Ha BCe OCTaJIbHble 3BYKW, Mbl 3aKJll0UaeM, UTO cobaka MMeET MOHATME «rOJI0C XO3ANHaY.
370 NOHsTUE BbipabaTbiBAaeTCA Y Hee eCTeCTBEHHbIM NyTeM, 6e3 Kaknx-nnbo yCunmii co CTOPOHbI
aKcrnepumeHTaTopa. Ytobbl BbISSIBUTb MAaKCMMaSIbHble BO3MOXXHOCTN MO3ra co6aKu, SKCNepriMeHTaTop
MO>XEeT CTaBUTb ee B HeoOblualiHble YCNTOBUSA U CNIeANTb 3a ee peakunein. MHOro onbiToB Takoro poaa
6b110 NnpoBepeHo W.MN.MaenoBbiM 1 ero wkonoi. Ecnv nokasaTb cobake dbaHepHble Kpyrv 1 KBagpaTbl
pa3HOro pasmepa v LBeTa 1 nocie npeabaABieHnsa Kpyra AaBaTb NuLly, a Nocsie npeabsaBieHUs
KBaZpaTa HaKa3blBaTb, TO cOBaKa HayunTCa pa3nnyatb KPyr U KBagpat 1 6yaeT no-pasHomy
pearnpoBaTtb Ha NpeabABneHne 3Tux ¢uryp. CnepoBaTtenbHO, cobaka cnocobHa pacno3HaBaTb
HeKoTopble o6Lme (abCTpaKTHbIE) NOHATUS, B JAHHOM CJlydae — MOHATWA Kpyra 1 KBagparTa,
OTBJIEYEHHbIE OT NPU3HAKOB pa3Mepa M LUBeTa. 3HaUnT, Mbl AOSIKHbI 3aKITIOUNTb, UTO cobaKa BlageeT
abCTPAKTHBIMU NOHATUAMMN KKPY» N «KKBAAPAT».

Ho, eaBa NPON3HECA 3TY ¢pa3y, Mbl HAYMHaeEM HyBCTBOBATb, YTO TaKOE 3aKJTIOUYEHNE, no>Kany|7|, 6b110
6bl CINLLIKOM NOCMELLHbIM. yTBepmp,eHme, yTo cobake AOOCTYMNMHO NMOHATUE «KTOJN0C XO3ANHa» (I/IMeeTCFI B
BMAy, KOHEYHO, roy1oC KOHKPETHOro l-IEJ'IOBEK&]), MOXHO MPUHATb 6e3 OroBOpPOK, HO BOT yTBEpKAEHUE,
yTo cobake OOCTYMHO NMOHATUE KBagpaTa, NpeacTaBNAE€TCA B KAKOM-TO CMbICJ1€ BEPHDBIM, a B KAKOM-TO
HeT. 3ameTuM 370 cebe, UToObI BEPHYTbCA K 3TOMY BOMPOCY NO3>Ke. A noka 3aBepLnM SKCKYypC B
obnactb YMCTBEHHbDIX cnocobHocTen cobakum YKa3aHnem Ha I'IpOCTeI7IUJI/Ie NMOHATUA, KOTOPbIE cobake
3aBe4OMO HeOCTYMHbI. I'Ipe,qnono>|<|/||v|, YTO Bbl MOKa3blBaeTe cobake AWNK, pa3,u,eneHHb||7| Ha ABe
4yacTun, B KaXaom n3 KOTOPbIX HAaXOAUTCA HECKOJIbKO 6I/IJ'IJ'II/Iap,D,HbIX LapoBs. Bbl xoTUTE 3acTaBUTbL €e
OoTNINYNTDb cnyqa|7|, Korga 4yncmio wapos B obenx yactax OQNHaKOBO, OT CJ1y4Yad, Koraa 4ncjio wapos
Pa3InyHO. Mo»Ho Oep>aTb Napw, Bbl HE JOCTUTHETE LENN. NoHaTne PaBHOYNCNIEHHOCTH cobake
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He[oCTYIMHO.

KnbepHeTnyeckne cuctembl, ob6nagatoLime CnocobHOCTbIO pacno3HaBaHWUS MOHATUIA, CO34al0TCS
TaKXe NCKYCCTBEHHO. B cBA3M ¢ KMbepHeTU3aumeln HayKn 1 NPOM3BOACTBA X 3HAUEHME HEMPEPbIBHO
BO3pacTaeT. [1ns NOHMMaHUs 06X NPUHLMMOB U KOHKPETHbIX MeXaHN3MOB PaboTbl MO3ra
pa3paboTKa NCKYCCTBEHHbIX PaCcnO3HaoWMNX YCTPONCTB UIPaEeT PeLLatoLLyto Posib. ITU YCTPOICTBA
cNy>kaT MofensiMM, C MOMOLLbIO KOTOPbIX JII0AM NbITAOTCA NPUNOAHATb 3aBeCy Haj NPOLECcCoM
MblwwneHna. Co3gaHme «MCKYCCTBEHHOMO MO3ray, BbINMOJHAIOLWEro XOTA Obl YaCTUYHO Te e GYHKUUN,
UTO M eCTECTBEHHbIV MO3T, AAaeT yKa3aHWA O TOM, KaK MOAXOANTb K UCC/IefoBaHMI0 AeATeNIbHOCTY
eCTeCTBEHHOro Mo3ra. lHTepecHo, UTo OAHMM U3 NePBbIX Pe3yNbTaTOB CPABHEHNSA NCKYCCTBEHHbIX U
€CTeCTBEHHbIX PAacMO3HaLWMX CUCTEM Oblf1 BbIBOA O Ype3BblUaHO Y3KOW LiefieHanpaBieHHOCTH,
cneuvanmsalnmm ecTeCTBEHHbIX CUCTEM. B pamKax cBoel cneumanmsaumm oHU 4OCTUMaloT BbICOKOTO
COBEPLLEHCTBA, HO 3aTO OKa3blBAOTCS COBEPLIEHHO 6eCCUbHBIMK, KOrAa 3aava BbIXOAMT 3a 3TU
pamKku. PacnosHaBaHve YyenoBeka no ronocy — 4YpesBblyaliHO TPYAHAA 3afava Anst UCKYCCTBEHHbIX
KnbepHeTMUYeCKNX YCTPOMCTB, a MO3T cObaKu pellaeT ee 6e3 Tpyda. B To Xe Bpema npocTeliwas ans
NCKYCCTBEHHOW CUCTEMbI 3aflaua CPAaBHEHMA YMCIa OUNNnapAHbIX WapPOB HEMOCUbHA AN CO6akKu.

B rnase 2 mbil paccMaTpunBalin pacrno3Hatuiee K|/|6epHeT|/|qu|<oe yCTpOIhCTBO, Ha BXO[J KOTOpPOro
nofaBaJinCb CUrHalsbl OT CBETOUYBCTBUTEJIbHbIX PeLENTOPOB, PACMOJIOKEHHDbIX Ha SKpPaHe. CI/ITyaLI,VIIO,
T. €. COBOKYMNHOCTb 3HAYEeHWUN BCEX CUTHAMOB OT peuenTtopos, Mbl Ha3biBaJln «KapTI/IHKOI‘/'I»; C
TOYHOCTbIO O NMNOJTYTOHOB OHa COBMafdaeT C I/I306pa>KeHI/IEM Ha 3KpaHe. JT0 YCTpOVICTBO
(pacno3HaBaTenb KapTI/IHOK) NOCNYXKNT HaMm ONA I/IJ'IJ'IIOCTpaLI,I/II7I 1 B HACTOALLEN rnaBe.

6.2. CBOIICTBA I OTHOIIECHU S

MpuMepbl NOHATWIA, KOTOPbIE Mbl 4O CUX NOP MPUBOAWIN, YKNaAbIBANINCh B ONpefesieHne NoHATUN
Kak MHOXeCTBa cuTyaumin. Ho Bce v NOHATUA, KOTOPble NPeACTaBAATCA HAM NHTYUTUBHO ACHBIMA 1
NPOABAAIOTCA B A3blKe, TakoBbl? OKa3blBaeTcA, He Bce. Bo3bmeM, Hanpumep, NOHATUE, Bblparkaemoe
npeanoramm «BHYTPU» UK «B» (B TOM Xe cMmblcrie). Ecnn komy-HMbyab He HPaBUTCA, UTO MOHATME
BblpaXkaeTcA NPeasiorom, MOXKHO BbIPa3nTb €ro CSIOBOCOYETAaHNEM KHAXOAMUTCA B» NN KHAXOXKAeHne
B». OTO NMOHATME NPUMEHMMO K YCTPONCTBY, Ha BXO KOTOPOIro NOAAITCA «KKapTUHKW», Hanpumep, Ha
puc. 6.1 nATHO A HaxoauTCA BHYyMpuU KOHTYpa B. HoO Mo»kem v Mbl CONOCTaBUTb MOHATUIO KBHYTPU»

Kakoe-nnmbo onpeaeneHHoe MHOXECTBO KapTUHOK? HeT, He MoXeM. DTO BUAHO, Hanpumep, 13
PacCMOTPEHUA KaPTUHOK, M306paxKeHHbIX Ha puc. 6.2. Ha KapTrHKe @ NATHO A HAaXOAUTCA BHYTPU

KOHTYpa B, Ho He BHYTpu KoHTypa C. Ha KapTuHKe b naTHO A HaxoanTcA BHe KoHTypa C, a nATHO B —
BHYTPU Hero. OTHOCUTb NN 3TN KaPTUHKU K MHOXKECTBY CUTYaL M «BHYTPU», KOTOPOE HaM Hafo 6bisio
6bl nocTponTb? JTob60o1 OTBET OYAET HeYAOBNETBOPUTENbHbBIM 1 NPOK3BOJIbHBIM, 6O Cam BONpPOC
6eccmbicnieH. MNoHATME «BHYTPU» XapaKTepusyeT He KapTUHKY (CMTyauuio) B LLIeSIOM, a OTHOLLEHME
mMeXxay ABYyMA onpeaeneHHbIMM 06bekTaMy — AeTanAaMn KapTUHKN. [ToKa He yKa3aHbl 3T 06beKTbl
— onpepaenieHHoe NATHO 1 onpefeNieHHbIN KOHTYP, CTaBUTb BOMPOC «BHYTPU USIN HE BHYTPU»
6eccMbICNeHHO.
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Puc. 6.1. [ATHO BHYTpM KOHTYpa

C ‘—A i

Puc. 6.2. MNAaTHa n KOHTypa
6.3. ApucroreneBcKkas 10TUKa

MoHAaTnA, Bblpa*katouine CBOWNCTBA cnTYyaunn B LeNIOM, Mbl 6y,qe|v| Ha3blBaTb apPUCTOTEJIEBCKNMMN, néo
JIOT'MKa ApI/ICTOTEJ'IFI €CTb KaK pa3 He YTO NHOE, KaK rnodnegoBaTtes/ibHaA TEOPUA NMNPaBUJIbHOIO
NCNOSIb30BaHMA TaKUX MOHATUN. Kamp,omy apunCToTeneBCKOMY NMOHATNIO COOTBETCTBYET
onpepeneHHoe MHOXeCTBO CI/ITyaLI,I/II7I, d MME@HHO TeX cmyau,vnh, Korga CBOWCTBO, Bblpa*KaeMoe 3TUM
NMOHATUEM, NMeeT MeCTO. |_|03TOMy APUCTOTENIEBCKOE NOHATUE MOXKHO TaKXe ONMnNcaTb Kak HEKOE
MHO>KeCTBO WIN KJiaccC CMTyaLlMVI (FIBJ'IGHI/IVI, 06beKTOB — B TOM npeaenbHo O6LU,eM CcMmbiChe, B
KOTOPOM 3TN TEPMUNHDI 34€Cb yI'IOTp66J'IFIIOTCFI, BCE€ OHN PaBHO3HAYHDbI APYTr ApPYyry U TEPMUHY KHEYTO,
KOTOprVI 13 HUX CaMbl TOYHbI, HO U CaMblIW HeyD,O6HbII7I n3-3a HeO6XOD,I/IMOCTVI CYUTATbCA C
FpaMMaTI/IKOVI). |_|03TOMy Ke BCe 3aKOHbI apI/ICTOTeJ'IeBCKOI‘/'I JIOTMKW Nerko BbiIBOAATCA U3 I'IpOCTeIhUJI/IX
CBOWNCTB OI'IepaLI.VIIh Ha MHOKeCTBaMW.

PaCCMOTpI/IM Knaccmyeckmnm npumMmep cUnormsma.

Bce nogn cmepTHbI.
CokpaT — yenoBek.

CnepoBaTtenbHo, COKpaT CMepTeH.

B atom paccyKaeHnm y4yacTBYyOT TP apUCTOTENEBCKUX MOHATUA: K4ENTOBEKY», KCMEPTEH» U ((COKpaT».
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MoHATME «YeNIOBEK» XapaKTEPU3YeTCA MHOXECTBOM CUTyaL i, B KOTOPbIX Mbl FOBOPUM: 3TO —
yenoBek. TO ke OTHOCUTCA U K OCTaNIbHbIM NOHATUAM. YTOObI cAenaTb HarnAaHbIMY CBONCTBA
MHOKEeCTB, NPeACTaBUM KaXaylo CUTYaLnio B BUAE TOUKM BHYTPU HEKOTOPOro KBagpaTa (puc. 6.3).
Torpa 3TOT KBaapaT 6yaeT ofMUETBOPATb MHOXKECTBO BCEX MbIC/IMMbIX CUTYaLWIA, UTO COOTBETCTBYET
npeaenbHo obuwemMy NOHATUIO «HeuTo». OcTasibHble MOHATUA, KOTOPbIM COOTBETCTBYIOT Pa3INYHbIe
MHO>eCTBa Touek, OyayT n306paxKaTbCa pa3nMUHbIMK 06NacTAMK B KBagpaTe. YTBEpKaeHMe «BCe
NIOAN CMEPTHbBI», MHAYe roBOPS «KaXKAbllA YENTOBEK CMEPTEH», 03HAUaET, UTo KaXkaasa ToUKa, BXoAALas
B 06/1aCTb «4YeSIOBEK», BXOAUT TaKXKe B 06/1aCTb «CMePTEH» («<CMepPTHOE CyLLLEeCTBOY), T. €, 06n1acTb
«YesIoBEK» HAXOAUTCA LeNIMKOM B 06/1aCTh «CMepTeH». TOUHO TaK e BTopas Nocblika CMIorn3ma
O3HauaeT, uTo obnactb «CoKpaT» HAXOAUTCA LENMKOM BHYTPU 0bnactu «yenosek». OTcioga cneayer,
uTo 06nacTb «COKpaT» HAXOAUTCA BHYTPU 06NACTU «CMEPTEHY, T. €. BePHO yTBepXKaeHue «Cokpat
CMepTEHY.

Heumo

Puc. 6.3. Cxema cunnormnsma o Cokparte

Heumo

Puc. 6.4. Cxema ymo3sakntoyeHua disamis

Ha puc. 6.4 npogeMoHCTpupoOBaHa CNpaBeanvMBOCTb CeaytoLen cxembl ymosakntoueHumsa (disamis no
NOTrNYeCKon TEPMUHONOTNN).

Bce A cytb B.
HekoTtopble A cyTb C.

CnepoBaTenbHO, HEKOTOpPble B CyTb C.

http://www.refal.net/turchin/phenomenon/chapter06.htm (4 n3 21) [11.06.2008 14:01:28]



[naBa 6. Jlornyeckmnin aHanus siblka

Norvika ApuctoTtens urpana BaxHyio posib B pa3BUTUM €BPONENCKON KynbTypbl. OfiHaKO OHa
He[4OCTAaTOUHO rNy6OKO NPOHMKAET B CTPYKTYPY HALLEro MbILLIEHUA, OHA HECNOCOOHa OTPa3uTb
NPOLECC pacuneHeHnss CUTYaunn Ha oTAeNbHbIe YacTu (0ObEKTbI) M UCCNEAOBaHUA OTHOLLIEHWUN
MeXay 3TMn Yactamn. Korga peub naet o ceolicmeax 06beKTOB, apuCTOTENeBCKas Norka BrnosHe
afeKBaTHa, NGO MOXXHO NPeACTaBUTb cebe N30NPOBAHHBIN OOBEKT Kak HEKYIo cuTyauuio. Obpasys
MHOECTBO TaKUX CUTyaLMii-06bEKTOB, Mbl MOJTyYaeM OTBJIEUEHHOE MOHATNE, BbiparkalolLee OfHO 13
CBOWCTB 00beKTa. He Tak 06CTOMT Aeno ¢ omHoweHUAMU. ApUCTOTENIeBCKAs NOMKa MOXET Bblpa3nTb
MOHATME O COBOKYMHOCTN OObEKTOB, HAXOAALMXCA B JAHHOM OTHOLLEHUW, HO HE UMEEeT CPeacCTB
BblpaXKeHNA MOHATMA 06 OTHOLWEHWM KaK TaKOBOM. MOXHO NpeCTaBNTb MHOXECTBO KapTUHOK,
MMEILWNX BU KOHTYPA C NATHOM BHYTPU; 3TO MHOXECTBO NMOPOXKAAET apuUCTOTENIEBCKOE NOHATUE
(CBOWCTBO) «ObITb KOHTYPOM C NMATHOM BHYTPU». HO He CyLecTByeT apuCTOTE/IEBCKOrO NMOHATUS «ObiTb
BHYTpW». Jlornka ApnctoTens CnWKom rnobanbHa, NOBEpPXHOCTHA. Bo3bmem Takoe yMO3aKoueHue:

NBaH — 6paT MeTpa.

CnepoBatenbHo, [leTp — 6paT VBaHa.

YMO3aK/oueHme 3TO NPaBUIIbHO, HO YTOObI ero 060CHOBaTb, HAZ0 B ABHOM BuAae [06aBUTb MOCbIUIKY
O CUMMETPUYHOCTU OTHOLLEHUA «BbpaT», KOTOPas 34eCb HEABHO NOAPA3yMeBaeTCA. ITY NOCINKY
MOXHO Bblpa3nTb Gppa3zoi:

Ecnu x — 6paTty, To y — 6par x.

3pecb 6ykBamm X 1 y o603HauaroTca nobble nnua My»Kckoro nosa. OgHako Takasa CMBOMIMKA BbIXOAUT
3a npegenbl NOrnMkn Apucrotens.

MO>HO N1 Ha A3blKe NOrNKK ApVICTOTeJ'IFl Bblpa3nTb 3TOT cunnornsam? MoXHo, ecnm He
pacCMaTpunBaTb OTAEJIbHbIX nogen, a Mnapbl noaen, TouHee, ynopAago4yeHHbie napsobl, T. €. TaKMe Mapbl,
roe ogHomy nmnuy npunmcbiBa€Tca HOMEP OANH, a APpYyromy — HOMep ABa. BoTt aTOT cunnornsm
coBepLleHHO 3aKOHHbIWN C TOYKN 3peHNnA apVICTOTeﬂeBCKOVI JTOTNKN.

Mapa (MBaH, MeTp) obnagaeT cBOMCTBOM: NepPBbIi — 6paT BTOPOro.

Kagas napa, obnagatolas CBOMCTBOM: NepBbii — 6paT BTOPOro,
obnapaeT CBONCTBOM: BTOpO — 6paT nepBoro.

CnepoBaTtenbHo, napa (MBaH, MeTp) o6nagaeT CBOMCTBOM: BTOpO — GpaT nepBoro.

JT0 rpomMosaKkoe paccyxgeHmne, Xota OHO d)opmaano n coBnafga€eT C npeablayuwmnm, 6BbeT MUMo Lenn,
NGO OHO He OTPa*a€eT rMaBHOro B Hawem NcXogHom cuiormame — CUMMETpNYHOCT OTHOLWIEHNA
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«bpat». CBOMCTBA «NePBbI — OGpaT BTOPOro» 1 «<BTOPO — 6paT NepBOro» HMKaK He pacyneHeHbl,
HUKAK He CBA3aHbl APYT C APYroM 1 € TeM GaKTOM, YTO OHM NPWAraloTCA K 06bekTaM, UMeoLWnM BUA,
ynopAagovYeHHOW napbl.

Mbl He clydaliHO Hauyanu KMbepHeTNYeCcKoe NccnefoBaHmne NOHSATUN C apUCTOTENEBCKUX MOHATUI.
OHu npolue, 60 AoNyCKaloT onpenesieHne NCKNoUYMTENIbHO B TEPMUHAX BXOAHbIX 1 BbIXOAHbIX
COCTOAHNN, 6e3 0bpalLeHNA K BHYTPEHHEN CTPYKTYpe pacno3Hatolen cnctembl. Tak 6bino 1 B
NCcTopurmn YenoBeveckom mbicin. CHayana 66110 0CO3HAHO Hannume apUCTOTENEBCKUX MOHATUI U
TOJIbKO ropasfio No3e — OTHOLLIEHU.

TaK KaK B MaTeMaTuMKe [MaBHOE — 3TO UCC/IeloBaHME OTHOLWEHWI MeXay 06 beKkTaMu,
apuUCTOTENEBCKas JIOrMKa COBEPLUEHHO HEIOCTAaTOUYHA /1A BbIPaXKeHUs MaTeMaTUYECKMX
A0Ka3aTeNnbCTB. ITO ObISI0 3aMEYEHO AaBHO; NPUMEPbI N3 MaTeEMATUKKN, KOTOPbIMU MOJb3yeTCs
TPAANLMOHHAA NIOTVKa, TOBOPAT CamMu 3a cebA, OHWN Ype3BbIYANHO MPUMUTUBHBI U HEUHTEPECHbI. [1o
camoro KoHua XIX B., Korga Hauyanocb Co34aHne HOBOW («<MaTEMATUYECKOWN») NOTMKMK, MaTeMaTKa v
NOrvika pa3BuBaIMCb HE3aBUCUMO.

6.4. InanexTuka I'erensa

B dunocodum pewatowmin ynap apuctotreneBckonm nornke HaHec lerenb. OH nokasan cBoem
LVANeKTUKOW, YTO MUP Haf0 PacCMaTPMBATb HE Kak COBOKYMHOCTb OOBEKTOB, 0bnajatoLmnx
HEKOTOPbIMM CBOMCTBAMU, @ KaK COBOKYMHOCTb OObEKTOB, HAXOAALLMXCA B HEKOTOPbIX OTHOLLIEHUAX
LPYr K gpyry. [Npv 3TOM CBOMCTBA HE NCKMOYAKTCA, KOHEYHO, N3 pacCMOTPeHMA, Mo NoHATME
OTHOLLEHUA ABNsAeTcA 6onee 06w MM, yeM NoHATME cBOMCTBA. OTHOLWIEHME MOXeT ObITb onpeaeneHo
ANA NPON3BOJIbHOIO YKnciia 06beKToB. B yacTHOCTN, YNCIO OOBEKTOB MOXKET ObITb PABHO eANHULIE,;
TaKoe OTHOLUEHME 1 eCTb CBONCTBO. Hanbonee ACHbIMM MHTYUTUBHO U B TO Xe BpemsA Hanbonee
BaXXHbIMU ABNAIOTCA MApHble OTHOLWEHMA, T. €. OTHOLWEHNA MexXay ABYMA obbeKkTamu. [1Ba —
MUHMMaNbHOE YN0 06 bEKTOB NPY KOTOPOM OTHOLLEHUE nepecTaeT ObiTb CBONCTBOM 1 CTAHOBUTCA
CcOb6CTBEHHO OTHOLIEHMEeM. Ycno ABa NEXNUT B OCHOBE rerefieBCKOro MeTofia Yto OTPakeHo B CAMOM
TEPMUHE «ANANEKTMKA.

BaxkHenwme yepTbl granekTnkn ['erensa HenoCpeaCTBEHHO BbITEKAOT U3 OMUCAHUA ABTIEHUN B
TepMMHaxX OTHOLIEHWW, a He CBOUCTB. /3 Takoro nogxofa npexpge scero ciegyeT yuyeHne o
B3auMO4encTBUM, B3aMOCBA3aHHOCTU BCero cyuero. [lanee. Ecnn aBa anemeHTa HaXodATCA B
COOTBETCTBMU, He MPOoTUBOpPeYaT APYr APYry, TO OHW BbICTYMAKOT KakK HEYTO Liesioe 1 Ha NepBbIn NaH
BbIXOAAT MX 06LyMe CBONCTBA, @ B3aMOAENCTBME, OTHOLLEHME MeXIY HMMW, OTCTYMNaeT Ha BTOpoe
mecTo. OTHOLWEHMA MeXAY dNeMeHTamMKn, 0O beKTamMun NPOABAAIOTCA MOCTONbKY, MOCKONbKY OHM
ABNATCA OTHOLIEHMAMM NPOTUBOMONOXHOCTY, NPOTMBOpeuns, 6opbobl. [lo3TOMYy NpeacTaBneHmne o
6opbbe NPOTNBOMONOXHOCTEN UrpaeT y [erensa Takyto Ba>KHYO posib.

PaccmaTpuBas OTHOLEHUA MeXay COCTOAHNEM 0ObeKTa B JAHHbI MOMEHT 1 COCTOSAHMEM 3TOTO Xe
o6beKTa B KAKOW-TO APYro MOMEHT BPEMEHU, Mbl MPUXOAUM K MOHATUIO U3MeHeHUA. VI3meHeHne —
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3TO OTHOLLEHME MeXxay 0ObeKTamK, pa3feneHHbIMU BPEMEHHbIM MHTepBanioM. Ha A3bike,
onepupyoLem ToNbKO CO CBOMCTBAMU, HO HE C OTHOLLEHUAMUN, U3MeHeHMe HeBblpa3nmo. Camoe
6onbliee, Ha YTO CNOCOOEH TaKOM A3bIK, 3TO N300Pa3NTb PAL HMKAK HE CBA3AHHbIX APYT C APYroM
COCTOAHNN 06beKTa. bnecTawym BbipaXkeHnem 3ToM HeECNOCOOHOCTU ABNAETCA N3BECTHAsA anopus
3eHOHa O netAwen cTpene. PaccmoTpum netawyto ctpeny. Bosbmem onpegeneHHbii MOMeHT
BpemMeHW. B 3TOT MOMEHT cTpena 3aHMMaeT onpefeneHHoe NnosoXKeHre B NPOoCTpaHcTBe. Bozbmem
APYron MOMeHT BpeMeHn. CTpena onATb 3aHUMaeT BMNOJIHE onpefeieHHOe NooXeHne B
NPOCTPaHCTBE. TO Ke OTHOCUTCA U K NI0OOMY ApYyroMy MOMEHTY BpeMeHU. 3HaunT, CTpena Bcerga
3aHMMaeT onpeaeneHHoe NosioXeHne B NPOCTPAHCTBE. 3HAUYNUT, OHa BCerga Ha mecTe.

B dpPUCTOoTENEBCKNUX NOHATUAX MUP npeactaBnaeTca 4emMm-1o CTaTu4eCKM, 3aCTbiBLLUM UK, B yUdLlLIEM
cyyae, MexaHn4yeCkn Ppa3dMHOXEHHbIM C HEKOTOPbIMU BapualnAaMN. HAuanekTunka, HanpoTue, cCaenaB
CcBOUM NpegmeTomMm ncaienoBaHue OTHOLLEHUNH, n3y4daet Beln C TOUKN 3pEHNA NX UIBSMEHEHUA,
OBUXEHWA, Pa3BUTUA. OHa BCKPbIBa€T NCTOPUYUECKYIO O6yCJ'IOBJ'IeHHOCTb N OTHOCUTEJIbHOCTb (OT
CNnoBa ((OTHOLLIeHI/IFl»!) Bellewn, KOTOpble NMPpn ONNCaHniM B apUCTOTENEBCKUX MOHATUAX
npeacTtaBiArTCA 6e3yCﬂOBHbIMI/I n BEYHbIMW. KOM6VIHaLI,VIﬂ NMOHATUA NPOTUBOMOJTIOMKHOCTU C
NOHATEM OTHOWEHNA MeXOY COCTOAHNAMM B nodieoBaTe/IbHbIE MOMEHTbI BPEMEHU NOPOXKOAEeT
noHsATne 06 oTpuuaHnn n oTpnuaHnn oTpmuaHMA. [dvanekTnka AMHaAMNYHa n PEBOJTIOLUNOHHaA.

Mo OTHOLLIEHUNIO K apUCTOTENEBCKON NOTVIKE AManekTrKa [erens BbiCTynnna B KauecTse
pa3pyLLUMTENbHON CUMbI, U HE TONTbKO MO NPUYMHE CBOEN «obLel» PeBOMOLNOHHOCTY, a eLle 1
MOTOMY, UTO OHA YKa3asa Ha MHOXeCTBO NPOTUBOPEUNiA, KOTOPbIe BO3HMKAIOT, KOrAa onncaHune
ABNIEHUI, KOTOPOE TPebyeT si3blka OTHOLWIEHWI, BTUCKMBAETCA B Y3KMEe PaMKU A3blKa CBONCTB. Y [erens
1 ero nocsiefioBaTenel 3Tv NPOTMBOPEUMA OKPYXKaNNCh 3a4acTyio HEKM OPEOTIOM BO3BbILLEHHOCTY
N, MOXHO CKa3aTb, MOTYMUCTUYECKOI 3HAUMTENbHOCTU. 3eCb CKa3asioCb, C OHOW CTOPOHDI,
naeanncTnyeckas HanpasneHHoCcTb punocoduu lerens, a c gpyront — To obLiee CBOMCTBO HOBbIX
yUYeHUI, TeEOPWIA, ABMXKEHWUIA, UTO HA HauasNibHbIX 3Tanax CBOEro Pa3BUTNA OHW, CTapasAch
BbICBOOOAMTBLCA U3 PAMOK CTaporo, NpeanoyYnTaloT NapafoKcanbHyto, MpeyBennyeHHyo dopmy,
NPUoBpeTaloT reponYeCcKnin, POMaHTUYECKNI xapakTep. [luanekturka lerena — 3To repomnyeckas
3Mnoxa HOBOW NOMVIKW, KOr[a CTapbliii NOrMyecknin Gopmaniam Obiil CIOMaH, a HOBbI eLle He CO3AaH, U
MO3TOMY NMPOTMBOPEUNBBLIM M He noadaowmmca Gopmannsaumm («ananekTmyeckumy») Kasanoch Jaxe
TO, YUTO BMOC/IEACTBUMN OKa3asioCb NPEKPACHO YNopsiAoUYeHHbIM 1 GOPMan30BaHHbIM.
CoBpeMEHHOMY MbILWJIEHNIO, CBOOOAHO MOJb3YHOLWEMYCA A3bIKOM OTHOLLEHWIA 1 BOOPY>KEHHOMY
aHaNN30M JIOTUYECKMX MOHATUI U KOHCTPYKLUWIA, rereneBCKnin CTUMb MblLWIEHNS NPeaCcTaBNAaeTCs
TEMHbIM MyApPCTBOBAHMEM MO NOBOAY ACHbIX Bellen. Cnegytollee paccykaeHune npeactaBnaeT cobom
rpy60 YNPOLEHHYI0, KApUKaTYPHYI CXEMY rerefeBCcKoro AnanekTnyeckoro npoTMBopeUns,
NOKa3blBaloLLYI0, OTKyfa 3TO NPOTUBOPEUMNE BO3HUKAET.

MNocTtaBum Bonpoc: agnseTtca nu yncno 1000 6onbim nnm maneHbkum? OHo 6onbLuoe,
TaK Kak OHO 6onblue eanHKuLbl. OHO ManeHbKoe, Tak Kak OHO MHOTO MeHbLLIe MUITNOHA.
3HaunT, OHO 1 6onblloe N HeOObLLIOE OAHOBPEMEHHO. [lnanekTnyeckoe
npoTrBopeume. bonbloe ecTb 1 B TO Xe BpeMs HebonbLuoe, A ecTb He A.
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MoHATKA «6onbLIOe» N «ManeHbKoe» PacCMaTPMBANUCh 34eCh Kak CBONCTBa 06beKToB (umcen). Ha
CaMOM e Jiefie 3TO He CBOMCTBA, @ 3aMacKUPOBaHHbIe (C MOMOLLbIO FPaMMaTUYECKON KaTeropum
npunaraTteibHOro) OTHOLWEHMA. TOYHbIN CMbICST MOXKHO BIOXWUTb TOSIbKO B MOHATUA «OonbLue» 1
«MeHbLe». Ecnu ¢ 3ToM TOUKM 3peHns pa3obpaTb NprBefeHHOE Bbille pacCyXaeHune, TO OHO
OKarKeTCA NPoCTo beccmbiCNeHHbIM. ITa KaprKaTypa HanpasneHa He NpoTus lerena — ero 3acnyru B
CO34aHNN HOBOW NNOTVIKM HEOCMOPUMbI, @ MPOTUB TeX, KTO HEKPUTNYECKU OTHOCUTCA K
AvanekTnyeckomy metogy l'erena n Bo BTOpoi nonosuHe XX B. NponaraHanpyeT 06pas MbllieHns
nepBon NONOBUHbI XIX B., ITHOPUPYA OFPOMHbI MPOrpecc, LOCTUIHYTbIV TOFMKOW 3a NOATOpa
cToneTus.

6.5. MaremaTnuyeckas 10rnmKa

Pewatowmnm ¢pakTopoM B Nporpecce Normkn boina ee matemaTnsauma (KoHey XIX — Hayano XX BB.).
MaTemaTunzauma normku bbiia NopoxaeHa NoTpebHOCTAMN MaTEMATUKM U OCYLLECTBIEHA
MaTemaTMKaMun. Pa3pbiB MeXKay MaTEMATMKOWM 1 NOTMKOWM Obif, HAKOHeL, NnpeoaoneH. Paclumnpne ceon
A3bIK 1 MaTEMATU3MPOBAB €ro, JIOrMKa cTasia NPUrogHon Ana onnucaHna u NccefoBaHnA
MaTeMaTMYeCcKoro AokasatenbcrBa. C opyron CTOPOHbI, ANA peLeHnsa Nornyecknx npobnem cranm
NPVMEHATbCA MaTeMaTUYECKNE METOAbI.

3aBoeBaB niaugapm B obnacT MaTemMaTUKK, HOBAA JIOrMKa CTana NMPOHNKATb B €CTECTBEHHDbIE HAYKWU
" d)I/IJ'IOCO(I)VIIO. npl/l 3TOM POJib Cco6CTBEHHO MaTEMATUYECKOrO 1eMEHTA (I/ICI'IOJ'Ib3OBaHI/Ie
MaTemMaTn4yeCcKknx MO,D,@J'IEVI) ynana. Tem He MeHee BCIO COBpEMEHHYIO JTOT'MKY YaCTO Ha3blBalOT
«MaTemMaTnyeckom» no NnPpnMynHe €€ A3blka N MPONCXOKAEHUNA.

6.6. O0'beKTHI M BBICKA3bIBaHU A

I'Ipem,u.e yem npoasmraTbCA Aajiblle B aHann3e A3blka U MmbllW1€HNA, HAM HaJO0 OaTb KpaTKVIIh
Ha6poc0|< COBpEMeHHOIZ norukun. Ana Hawwmx yenenm 4oCTaToOYHO PaCCMOTPETDb TOJIbKO A3bIK
cospemeHHon JIOTUKN N T€ NOHATUA, KOTOPbIE CBA3aHbI C A3bIKOM. lNoHATNA, CBA3AHHbIE C TIOrMYEeCKUM
BblBOJOM (,D,OKa3aTeJ'IbCTBOM), Mbl MOKa OCTaBNM B CTOPOHE.

CoBpemeHHas NorvKka AenuT Bce cylee Ha 06vekmesl (M NpeaMeTbl) U 8bICKA3bI8aHUA (NN
ymeepxoeHus). B ecTeCTBEHHOM A3blKe BbICKa3blBaHMA N300paXkaloTCA NPeanoXeHnAMM Unm
Habopamu nNpeanoXKeHUn, a 06 bEKTbl — CIOBaMU U CTIOBOCOYETAHUAMMU, BXOAALMMUN B COCTaB
npeanoxxeHusa. Nprmepbl 06bEKTOB: «Uannay, «aaaa Kona», «npeacepatenb Konxosay. [Mpumepbl
BbICKa3blBaHWI: «Lanna cgoxnay, «aagto Konto Bbibpanu npepcefarenem Konxosay». Yalle Bcero
0ObeKTbl BbIpaXKaloTCA CYLLeCTBUTENbHbIMU, HO 3TO He 06A3aTenbHO. Hanpumep, «kKkypuTb» — 0O6beKT
B BbICKa3blBaHMW «KypPUTb BPeAHO». B npnnoxeHnn K matematke 06bekTbl OObIYHO HA3bIBAKOTCA
mepMamu, a BblICKa3blBaHNA COOMHOWeEHUAMU.

[Npumepbl TEPMOB:
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. 3.14.
. ax2+bx+c.

[’!(2)dz.

[Mprmepbl COOTHOLEHU:

. ax?+bx+c=0.

. O<z<l

« Kakoeo 661 HU 6bl710 HaAMYypaneHoe Yucao N > 1, Hatidemca npocmoe Yucs1o p, Komopoe
[qe/19emcsa oesiumesieM 4yucaa n.

. CyMMG Keaapamoe Kamemoes pasHa Keaapamy ceunomeHys3eol.

MoHATUA «0O6bEKT» U «BbICKA3bIBAaHME» CUNTAIOTCA B JIOTUKe nepBnyHbIMU, NHTYUTUBHO ACHbIMIA U
HeornpeaenAaemMbIMN. (Dopmaanoe pas3nnumne mexay HUMmn COCToOuUT B TOM, YTO O BbliCKa3biBaHNN
MMeET CMbIC/1 TOBOPUTb, YTO OHO ABNAETCA NCTUHHbIM U JTOPKHbIM. Tak, TpETI/IIh n '-I€TB€prII7I
npnMepbl MaTeEMaTUUHECKNX COOTHOLIEHUN npeacrtaBnAaroT cob60l NCTUHHbIE BbICKa3bIBaHUA, a nepBoe
" BTOpPOE COOTHOLWEHNA MOTYT ObITb UCTUHHbBIMW WU NOXKHbIMW B 3aBUCMMOCTW OT 3HaYE€HUA
nepemMeHHbIX X 1N Z. K 06beKTam NOHATUSA UCTUHHOCTU U NTIOXKHOCTW HENMPUMEHWNMbI.

OO6beKTbI 1 BbICKa3biBaHWA, KOTOPbIE CUMTAOTCA SN1EMEHTAPHbBIMU, T. €. HE PaCUSIEHEHHbIMM Ha
oTAesNIbHble COCTaBHble YacTu, 0603HavatoTCA B nornke 6yksamm. O6beKTbl 06bIYHO 0603HaYatoTCA
ManbIMy NaTUHCKMMK OyKBaMK, a BbiCKa3biBaHUA — 6onbmmn. Mbl 6yaem npngepuBaTtbca 3Tomn
CUMBOJIVKW, HO [OMONHUTENbHO BBEEM €elle OAHO cornaleHme. [Ina ACHOCTM 3anncu 1 yMeHbLIeHNA
CNIOBECHbIX NOACHEeHUI byaeM nHorga o603HavyaTb 31eMeHTapHble OOBbEKTbI U BbiCKa3biBaHMA
CNIOBaMW 1 C/IOBOCOYETAHMAMM, B3ATbIMU B KaBbluKKW. CnefoBaTenbHO, CNOBOCOYETAHMA B KaBblUKax
OynyT paccmaTpuBaTbCA HA PaBHbIX NpaBax ¢ bykBamu.

OO6beKTbI 1 BbiCKa3blBaHWA, KOTOPbIE He ABMAOTCA S/IeMEeHTapHbIMU, KOHCTPYMPYIOTCA, O4YEBUAHO, 13
LPYyrx 06 beKTOB 1 BblCKa3blBaHUN. Mbl OMKHbI YKa3aTb Tenepb CNocob KOHCTPYMpPOBaHMA.

Mpw HanMuMM gBYX TUMOB 351IEMEHTOB (0OBbEKTbI U BbICKA3blBaHWA) U Npeanosaras, Yto 3/1IEMeHTHI,
cnyKallme CTPoUTeNIbHbIM MaTepuanom, NpuHaanexaT Bce K OAHOMY TUMY, Mbl MOJTyYaem YeTbipe
BO3MO>KHbIX TMMA KOHCTPYKLWIA, KOTOPbIE Mbl CBEAEM B CliefytoLLyto Tabnuuy.

Yto KoHcTpyupyeTca (M3 yero KoHcTpympyeTca |Ha3BaHue KOHCTPYKUmMn

Bbicka3biBaHuMe Bbicka3biBaHUA Jlornyeckasa cBa3Ka
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BbicKa3biBaHMe O6beKTbl MNpegnkaT

O6bekT Bbicka3blBaHMA —

ObbekT O6beKTbl OyHKuMA

6.7. Jlormuyeckme CBA3KM

LLInpoko ynotpebutenbHbIX NOrMYecKrnx CBA30K NATb. ITO oTpuLaHue (M30b6parkaeTcA 3HaKoM ),
KOHDBIOHKUMA (3HaK [, an3bloHKUMA (3HaK [, umnnnkauma (3Hak [) n SKBMBaNEHTHOCTb (3HaK 3.

Bbicka3biBaHMe —A (UnTaeTcA «<He A») O3HaUaeT, YTo BbiCKa3biBaHUe A noxHo. MIHaue rosops, —A
MCTUHHO TOrAa, Korga A noXKHo, M NOXHO Toraa, korga A UCTUHHO.

BbickasbiBaHue A [B (unTtaeTca «A 1 B») 03HavaeT yTBepKaeHne, yto BepHo u A, n B. OHo BepHO
TONbKO B TOM CJlyyae, ec/iv BepHbl 06a BbicKasbiBaHMA A 1 B.

BbickasbiBaHne A [B («A nnu B») BepHO, ecnmn BepHO x0TA Obl 0A4HO 13 BbiCKa3biBaHWI A 1 B.

Bbicka3biBaHue A [IB umtaetca «A Bneuet B» nnu «ecnu A, 1o B». OHO HeBepHO, ecnu A UCTUHHO, B
NOXHO, N BEPHO BO BCEX OCTAJIbHbIX CJyYasX.

HakoHeLl, Bbicka3biBaHne A =B BepHO B TOM CJlyyae, eCiu BbiCKasbiBaHMA A 1 B nn60o 06a ncTuHHbI,
nn60 0ba NoXHbI.

Ina 0603HauYeHNA CTPYKTYpbl CBA3€EN NOJb3Yy0TCA CKOOKaMM NogoOHO TOMY, KaK 3TO AeflaeTcs B
anrebpe ana o603HayeHNA NopAaKa BbINOIHEHMA apuUPMeTNYECKMX AeACTBUIA. Tak, Hanpumep,
BblCKa3blBaHMe —A [B o3HauaeT «A HeBepHO, a B BepHO», a BbicKa3biBaHue —(A [B) — «HeBepHO, UTo
A n B o6a BepHbI». U TaK »ke, KaKk B anrebpe, 4na yMeHbLUEHNA Yncna CKOOOK yCTaHaBNMBaeTCA
NopAQOK CTapLUNHCTBA CBA3OK MO cune CBA3W. Bbile Mbl nepeuncnnnm CBA3KN B nopagke
ocnabnenua cBasn. Hanpumep, KOHBIOHKLUUA CBA3bIBAET CUSIbHEE, YeM NMIMIINKaL WA, MO3TOMY
BbicKa3sbiBaHne A [IB [IC noHumaeTca kak A [J(B [L), Ho He kak (A [IB) [IC. 9To cOOTBETCTBYET TOMY,
yTo B anrebpe a + b x ¢ o3Hauaet a + (b x ), Ho He (a + b) X C.

MpuBeaem HeCKONIbKO NPUMEPOB COCTABHbIX BbICKa3blBaHWIA.

N3BecTHas CKOpPOroBopKa yTBepXKaeT. «Lansa yaxna, Lanaa coxna, uannsa caoxna». 1o
BblCKa3blBaHMe MOXKHO 3anuncaTb B BUAe: «uanna yaxna» [kuannga coxna» [kuanns cgoxnay.
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CooTHouweHne 0 < Z <1 ecTb KOHbIOHKUMA «Z > 0» [kZ < 1», a cooTHOwWweHWe |Z| > 1 — an3bioHKLMA
«Z>1» [kZ <-1». OnpepeneHne 1OrmMyeckomn CBA3KN =AaHHOE Bbille, MOXKHO 3anmncaTtb Tak:

[(A =B) (A [B) ({~A [B)] C(A [B) [(-A [FB) (A =B)]
npe,EI,OCTaBJ'IFIeM UNTATEO NepeBECTN Ha OObIYHbIN A3bIK aiepywulee BblCKa3blBaHUe.

«CeT BKNoueH» [kflamnouka He ropuT» [lkHeT anektpnyectBa» [klleperopenu npobkuy [
«lNeperopena namnoukan.

Ecnu cuntatb, YTO BbICKa3blBaHUA MOTyT ObITb TONbKO NCTUHHBIMU W JTOXKHBIMU W, cBepx 3TOro, o
BblCKa3blIBaHUW HNYETO CKa3aTb HEJ1b3A, TO NepeyncyieHHbIX CBA30OK AOCTAaTOYHO, yTOoObI Bblpa3nTb BCe
MbICNTNMMbI€ KOHCTPYKUUN N3 BblCKa3blBaHUN. [JOCTaTOUHO faxe OBYX CBA3OK, Harnpmmep oTpnudaHnAa u
KOHBIOHKUUW U OTPULUAHWA N AN3DBIOHKU NN, Takan CnTYaumna nmeet mecto, B HaCTHOCTIU, B
OTHOLWEHUNN yTBepH(}J,eHI/IVI MaTeMaTUuKu. |-|O3TOMy B MaTeMaTNYeCKOM NIornke OpYyrmx CBA30OK HE
NCroJsib3yeTcA.

OaHaKo eCcTeCTBEHHbIN A3bIK OTpaaeT 6onbliee pa3Hoo6pa3V|e B OLIEHKE BbICKa3bIBaHNW, YEM
MPOCTO AesieHne X Ha UCTUHHbDbIE U JTOXKHbIE. Hanpwv\ep, BblCKa3blBaHNE MOXHO PaCCMaTPnBATb KaK
6eccMbICNIeHHOe NN KaK HeAOCTOBEPHOE, XOTA N BO3MOXHOE (((B 3TOM necy, HaBepHOe, eCTb BOJ'IKI/I))).
2TUm BOMNpOCam noceAleHbI cneunanbHble pa3fesibl IOTMKW, B KOTOPbIX HaXOo4ATCA ApYyrmne CBA3KW.
bonbworo 3HaueHusa gna COBpeMEHHOVI HaYKWN 3TW pa3aenbl (B OTANYME OT KNacCnyeckon
MaTemMmaTnyeckoun J'IOFI/IKVI) Heé UMeloT, U Mbl UX KaCaTbCA He 6y,u,eM.

6.8. IIpepukaTpI

KoHCTpyKumA, conocTaBnAoLian HeCKONbKMM 00 beKTaM BbliCKa3blBaHMe, Ha3blBaeTCA NpeanKaToM.
MpeavKkaTbl 4enATcA Ha OAHOMECTHbIe, IBYXMECTHble, TPEXMECTHbIE U T.4. B COOTBETCTBMM C YNC/IOM
06bEKTOB, KOTOPOro OHU TpebyloT. 1nA 3anmcm Nx ncnonb3yloT GYHKUMOHaNbHbIe 0603HaUYeHUA.
MpeanKkat MOXHO 3anucaTb B Buae GYHKUMN C He3arnoTHEHHbIMU MeCTaMu ANA apryMeHTOB,
Hanpumep

P(), L(,)IC, )
UK e B BUae
P(x), L(z,y), I(x, Y, 2)

OroBopwuB, YTO X, Y, Z — npegmMmeTHble nepemeHHble, T. €. CUMBOJ1bl, KOTOPble B KOHEYHOM CYeTe
OOJ1XKHbI 6bITb 3aMeHeHbl Ha 0O bEKTbI, HO Kakne — NoKa Hen3BeCTHO. Bnpoqu, BTOpPad d)opma
|/|3o6pa>KaeT, CTpOro roBopsA, yxKe He npegnkar, a BbiICKa3bliBaHNE, coaepKallee npegmeTHble
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nepemeHHble. BMecTo 60nbLuvx 6YKB Mbl 6yAeM TakXKe MCNONIb30BaTb CIOBOCOYETAHMA B KaBblUKaX,
Hanpumep,

«KpacHbI»(X), «mexay»(X, y, )
M cneunasnbHble MaTeMaTUYECKME 3HaKK, Hanpumep,

<(x, y)-

OAHOMECTHbIV NpeanKaT BblpaXkaeT CBONCTBO 0ObeKTa, NpefnkaT 6onee yem C OfHMM apryMeHTOM
— OTHOLIEeHMe Mexay obbekTamu. Ecnu mecTa 4nAa apryMeHTOB B NpeAmMKaTe 3anosiHEeHbl, TO Mbl
nMmeem eno C BbiCKa3blBaHMEM, YTBEPKAAIOLWNM Hannymne JaHHOro CBOWUCTBA UV OTHOLIEHUA.
Bbicka3biBaHue
«KPaCHbIN»(«MAY»)
O3HayvaeT, UTo «MAY» 061lafaeT CBOMCTBOM «KPACHbINY. KOHCTpyKLmMA
<(a, b)

paBHO3HauYHa COOTHOLEHWIO (HepaBeHCTBY) a < b.

CoegunHan npeankaTtHble KOHCTPYKUUKN NOTNYEeCKNUMIN CBA3KaMW, Mbl MOJTy4HaeMm 6onee CNoXHble
BblCKa3bIiBaHWA. Hanpl/lmep, COOTHOLWEeHne |Z| >1, KOTOPOE Mbl paHblle 3anncbliBalnn, He pacyieHAA
BbICKa3blBaHNM Ha 3N1€EMEHTbI, Mbl 3aMnLIeM Tenepb B BUAE

>(z,1) [K(z,-1).
6.9. KBanTOpbI

B maTemaTuke 605bLUyt0 POJib UFPatoT YTBEPXKAEHWA O BCEOOLHOCTY JaHHOIO CBOWCTBA M O
CyLEeCTBOBaHMM XOTA 6bl 0AHOro 06beKTa, 0b6nafatoLlero AaHHbIM CBOMCTBOM. 1A 3anncu 3Tux
YyTBEPXKAEHNN BBOAATCA TaK Ha3blBaeMble KBaHTOPbI: KBaHTOP BCeOOLWHOCTM [ KBaHTOP
cywectBoBaHMA L1[lonycTum, YTO HEKOTOPOE BblCKa3blBaHMeE S COAEPKUT NEPEMEHHYIO
(HeonpepneneHHbIN 06BEKT) X, NO3TOMY OyaemM 3anucbiBaTb ero B Buae S(X). Torga BbiCKasbliBaHWe

(3X)S(x)
O3HayvaeT, YTo A1A BCeX X MMeeT MeCTo S(X), a BbiCKa3biBaHMe
( DX)S(x)
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COCTOUT B YTBEPXKAEHUM, UTO CYLLECTBYET XOTA Obl OAUH OOBEKT X TAKOM, UTO AJIA HErO BEPHO
BbICKa3biBaHue S(X).

[NepemeHHasn, BXOAALLAA B BblCKa3blBaHWe Noj 3HAKOM KBaHTOpPaA, Ha3blBaeTCA C843aHHOU
nepemeHHoN, nbO BbICKa3blBaHME OT STOWN NepeMeHHON He 3aBUCUT, MOJOOHO TOMY Kak CyMMa

He 3aBMCUT OT NHAeKCa i. CBA3aHHY0 NepemMeHHY0 MOXHO 3aMeHUTb Nlo60oI aApyron 6yKBom, He
coBMagatoLen ¢ ocTasibHbIMY NMePEeMEHHbIMU, U OT 3TOMO CMbIC/T BbICKA3blBaHMA HE U3MEHUTCA.
MepemeHHasn, KOTopas He ABNAETCA CBA3AHHOM, Ha3blBaeTcA c80600HOU. BbicKa3biBaHME 3aBUCUT
TONIbKO OT CBOOOAHbBIX MEPEMEHHbIX, KOTOPbIE OHO COAEPKMT.

MpriMepbl BbICKa3blBAaHWUIN C KBaHTOPAMU:

« () O)(«Opat»(x,y) LkmyxkunHax(y)) L«bpat»(y, X).
lnA BCAKOro X 1 BCAKOrO y, ecnn X — OpaT y n y — My>KumHa, To y — 6par X.

. Ecnun uepes D(X, y) 0603HaunTb BbiCKa3biBaHME «X ABNAETCA AeNINTENIEM y», TO OOQHO 13
COOTHOLLEHWI, NPUBEAEHHDIX Bbille B KAaUeCTBe NpuMepa BbiCKa3blBaHWN, n3006pa3nTca B BUAE
( Ch)(>(n, «1») O( [P)D(p, n)).

« (BW(x) O=( X) "W(x).
3T0 COOTHOLEHME BePHO Af1a noboro BbickasbiBaHUA W(X) 1 NOKa3biBaeT, YTO MMeET MecTo
CBA3b MeXAy KBaHTOpaMM CyLLeCTBOBaHUA 1 BceobLHOCTM. U3 cylecTBoBaHMA 06beKTa X, Ans
KoToporo BepHo W(X), cnegyeT, UTo HEBEPHO yTBepkaeHMe, byaTto ana scex x W(x) HeBepHo.

KBaHTOp — 3TO TOXe B CYLYHOCTYM NIornyeckas ceAaska. [MpununcbiBaHne KBaHTOpPa NpeBpaLlaeT
BbICKa3blBaHVe B HOBOE BblCKa3blBaHMe, KOTOPOE COAEPKUT Ha OAHY CBOOOAHYIO MepeMEHHYI0
MeHblLue. OTnnyme oT CBA30K, KOTOPOE Mbl PaCCMaTPUBASIN Bbllle, COCTOUT B TOM, UTO, KpoMe
BbICKa3blBaHWA, HAZl0 YKa3aTb elle CBOOOAHYI0 NepeMeHHyYI0, KOTOPYIO Hafo cBA3aTb. CBA3bIBaHUE
nepemMeHHOW Nogpa3yMmeBaeT NOACTAHOBKY BMECTO HEE KOHKPETHbIX 06beKToB. Ecnmn uncno
06bEKTOB, KOTOPbIE MOTYT ObITb NOACTaB/EHbI BMECTO NEPEMEHHON, KOHEYHO, TO KBAHTOPbI MOXXHO
paccMaTpmBaTb NPOCTO Kak yaoOHble COKpaLleHnsA, n6o OHM MOTYT ObITb BbipaXkeHbl Yepes
nornyecKkne CBA3KN — KOHDBIOHKLMIO U AU3bIOHKLMIO. [ycTb nepeMeHHas X MOXeT NPUHMMATb N
3HaYeHWI, KOTopble Mbl 0603HauUMM ByKBamu X1, Xo,..., X Torpa umetoT MecTo crepyoLme

SKBUBaNEHTHOCTW.

(EW(X) =W(x1) DW(xp) L. DW(Xp),
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(W) =W(xy) DV(xp) .. DW(X ).

6.10. CBsA3Ka «TaKoO¥1, 4TO»

TpeTba cTpoKa Tabnuubl, NpUBeAEHHON B pasaene 6.6, onncbiBaeT KOHCTPYKLMIO, KOTopas
BbICKa3blBaHMIO COMOCTABAAET 0ObeKT. B ecTeCTBEHHbIX A3blKax 3Ta KOHCTPYKLUMA ynoTpebnaerca
ype3BblYaHO WNPOKO. Koraa Mbl rOBOPUM «KPACHBIN MAY», Mbl UMEEM B BUAY OOBEKT «MAYY,
KOTOpbIi 06/1aaeT CBOMCTBOM «KPACHBINY, T. €. TaKOW, YTO BEPHO BbICKA3bIBAHME KKPACHbIN» («<MAYY).
Bbicka3biBaHUe 06 06BbEKTE Mbl NEPEHOCUM B NpUaraTesibHOE, OTHOCALLEECA K CYLLeCTBUTENTbHOMY,
KOTOPbIM Mbl 0603HaunIM 06bEKT, B APYIMX CNTyYasax AnA STON Lenn MOryT CTY»KUTb NPUYacTus,
NPUYacTHble 060POTbl, 060POTbI CO CBSAI3KAMU KKOTOPbIN», «TaKoW, UTox». ECnn mMbl noaem ganblue B
3TOM aHanu3se, To 06HAPYKMM, UTO U CYLLECTBUTENbHOE, NOAOOHO NpunaraTesibHOMY, yKa3blBaeT B
nepBylo ouepeab Ha onpeaeneHHoe CBONCTBO (CBOMCTBA) 06beKTa. C/IOBO «MAYY, KaK 1 C/TOBO
«KPaCHbIY, n306pakaeT HEKOTOPbIN KNAacC 06BEKTOB U €My MOXKHO CONMOCTaBUTb OQHOMECTHbIN
npeguKaT «ABAAeTCA MAYOMY(X), AN MPOCTO «MAY»(X). TOrAa KKPACHbIN MAY» 3TO TaKOW NpeaMeT a,
YTO BEPHbI BbICKA3bIBaHMA «MAY»(A) N «KPACHbIN»(a), UHaYe roBops, BEPHO BbiCKa3biBaHMe

«MmAY»(a) [kKkpacHbIn»(a)

O6paTnTe BHUMAHME: B IOTMYECKON 3anncn GurypumpyeT Tpy He3aBMUCKMMbIX df1lemeHTa — OyKBa a,
npeameTbl «MAY» N KKPACHbIN», @ B 3aNMUCU HA eCTeCTBEHHOM A3blKe MX OCTaeTCA TONbKO ABa
«KpacHbIn» 1 «mau». OgHako 6yKBa @, KOTOPYIO B IOFMYECKYI0 3anncb BBOAAT AA TOro, YToOb
NAEHTUPULMPOBATb AAHHBIN OOBEKT, OTINUUTL €ro OT APYrUX, U KOTOPYIO NO3TOMY Ha3biBaloT
uoeHMuguUKamopom, He COBCEM MCYe3Na B eCcTeCcTBeHHOM 3anncu. OHa nepeLusia B MOHATME KMAYY,
npeBpaTUB ero u3 cgolicmaa B npeomem! B oTnnuyme oT C/IoBa KKPACHbIAY» C/TIOBO «MAY»
udeHmMuguyupyem — Bbl MOXeTe CKa3aTb «3TO TOT MAY, KOTOPbIN Mbl MOTEPANM BUEPA» WU «A UMEIO
B BUAY TOT CaMblll MAiY, O KOTOPOM rOBOPWA B NpeabiayLen ¢ppasey.

UTo e Takoe «npeameT»?
6.11. ®usmyecknii mpegMeT U TOTMISCKUI 00 BEKT

OnNbIT yUnT HAC, UTO MUP, B KOTOPOM Mbl >KMBEM, XapPaKTePM3YeTCA ONpeaeNieHHON YCTONYNBOCTbIO,
NOBTOPAEMOCTbIO (TOYHO TaK e, KOHEUYHO, KaK HEMPEPbLIBHOWN TEKYUYECTbIO, U3MEHAEMOCTbIO).
llonyctum, Bbl BUAUTE AepeBo. Bbl oTxoauTe OT Hero, 1 nsobpakeHne fgepeBa Ha CeTYaTKe Ballero
rnasa usmeHsetcs. Ho n3meHeHune 370 1 ero 3aBMCMMOCTb OT BalUMX ABUXKEHUIN NOQUYNHAETCA
onpefeneHHOMY 3aKOHY, KOTOPbI BaM y>Ke 3HAaKOM MO ONbITy HabntogeHnA gpyrnx npegmeTos. A
KOraa Bbl BO3BpaLLaeTeCb Ha NPeXKHee MecTo, n306pakeHne CTaHOBUTCA NMOYTK B TOYHOCTU TaKNM,
Kak Obln10 paHbLle. Torga Bbl FOBOPUTE: «3TO — AEPEBO», UMEA B BUAY HE TONIbKO CUTYaLMIO B JAHHbIV
MOMEHT BpeMeHU (MrHOBEeHHYI0 poTorpaduio), HO 1 cuTyaumm B 6nM3Kkne MomeHTbl. Ecnn peub nget
TONbKO O KnaccnupuKaumnm oTAeNbHbIX CUTYaLmiA caMuyx no cebe 6e3 cBA3M, 6e3 yueTa X OTHOLIEHNA K
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APYIM CUTYauUsaM, TO Pasnnuma Mexay npeaMeTammn U CBOMCTBaMUN HUKAKOTO HET; MOHATUE «MAYY,
KaK 1 NOHSATUE KKPACHDI», MOMHOCTbIO NCYEPbIBAETCS YKa3aHMEM HEKOEro MHOXKECTBA CUTYaLUi, v
pacno3HaBaTesb 3TUX NOHATUN (€CTECTBEHHDIN UM NCKYCCTBEHHDIN) AOMKEH TONIbKO YMETb
NPaBUIbHO YNOTPe6NATb $pasbl: «<3TO — KPACHOE», «K3TO — HE KPACHOE», «KITO — MAYY, «ITO — He
MY,

MonoXkeHne MeHAETCA, Koraa Hago KnaccnpuumpoBaTb HE OTAENbHbIE CUTYyaUUK, @ BPEMEHHbIE
NocnefoBaTeNbHOCTY CUTYauun — byaem ux NpeacTaBnATb B BUAE KMHOMEHT, Kaapbl KOTOPbIX CYyTb
MrHOBEHHble CUTyaunn. Ha Takom KMHONEHTe «MAY» — 3TO He MPOCTO AeTaNb cuTyauum (ogHoro
Kagpa), a Aetanb CMTyaumn, NOBTOPAOLWAACA Ha MHOTUX Kagpax. Pacno3HaBaTeslb MOHATUA «<MAY»
LOMKEH He TONbKO CKa3aTb: «[la, ApYy3bs, 3TO — MAY!» — HO 1 BbIAENNTb ONpeaeneHHble AeTanu Ha
Kagpax, Cka3aB: «BoT 3TOT MAaY Ha Kagpe N2137, a BOT TOT Xe caMbln MAY Ha Kagpe N2138, BOT OH Xe Ha
Kagpe N2139 v BOT OH TakuM Kasanca Ha kagpe N°120», — n 1.4. JleTanb cuTyaumm, MUMeHyemas «Tem
CaMbIM MAYOM», MOXeT JOBOJIbHO CYLLEeCTBEHHO MEHATbCA BC/IeACTBME U3MEHEHUA NONOXKEHMWA rNa3a
OTHOCUTENIbHO MAYa N U3MeHeHNsA GOPMbl CAMOro MAYa, HO NAEHTUPMKALMNA MAYA KaK «TOro
CaMOro» OCTaeTCA HeM3MEeHHOWM 1 abCcontoTHOMN.

JTa abCcontoTHaA HEM3MEHHOCTb ABNAETCA GOPMON, B KOTOPOW Mbl OTPaXKaeM OTHOCUTENbHYIO 1
BPEMEHHYI0 HEM3MEHHOCTb, KOTOPYIO HaXoANM B peanibHOCTU. Mbl Kak 6bl MPOBOAVIM IMHNIO BO
BPEMEHW, COEANHSAA AeTaNl Ha Pa3NIMYHbIX KNHOKagpax, 1 06bABNsSEM, UTO BCE, YTO HAXOAMTCA Ha
3TOW IMHUN, €CTb «TOT »KE CaMbli» NpeaMeT. Ta INHUA B COYETAHUN C HEKOTOPbIM HABOPOM CBOWCTB
(kauecTB) U 06pa3yeT NOHATME O NpegMeTe.

JNlornyeckoe noHATNE 0O6bEKTA COOTBETCTBYET CBONCTBY PU3NUYECKNX MPEAMETOB COXPaHATb CBOIO
NAEHTNYHOCTb. OO BEKT NOMMKM — 3TO TONbKO UAEHTUGMKaTOpP 1 6onblue Hnyero. OH obnagaet
TOJIbKO CBOVMCTBOM «ObITb TEM Xe CaMbIM» 1 ABNAETCA MMEHEM BOOOpaXkaemMom NIMHNN, COeaUHAoLLEN
LEeTanu Ha Kagpax KMHoNeHTbl. ECnn eCcTb HECKONBbKO PasfiNyHbIX KNaccoB 0ObEKTOB, TO 0ObIYHO
yCcnoBnmBaTca 0603HayaTb OOBEKTbI Pa3HbIX KNACCOB Pa3HbIMU TUNaMN AEHTUUKATOPOB,
HanpuMep OTpe3KN — MasbIMU NATUHCKUMU BYKBaMU, TOUKM — BONbLUNMUN NAaTUHCKNMK ByKBamu,
yrnbl — rpeyeckmumm 6yksamu u 1.n. Ho 6onee KOHKpeTHble CBOMCTBA, NpucyLne obbekTam,
3anunCbIBAOTCA YXKe B BUAE OTAENbHbIX YTBEPXKAEHWI, BKIOYaoLWnX BBegeHne o603HayeHna. 10
no3sosaeT 06xoanTbcA 6e3 KOHCTPYKLMN CO CBA3KON «Takow, utox. MNpaeaa, bypbakn B camom
Hauane CBOero 3HaMeHMUTOro TpakTaTa «JfIeMeHTbl MaTeEMATMKN» BBOAUT 0603HayeHne TX[A(X)] onA

HeKoToporo obbekTa, obnagatowero ceonctsom A(x), T. . TakKoro, UTo A{TX[A(X)]} — WNCTMHHOE

BblCKa3biBaHNe. O}J,HaKO B AaNbHeNLWem 310 0603HaueHne ncyesaeT 13 TeKcTa. |_|O3TOMy ha<e
onpegeneHHoro Ha3saHuAa anAa KOHCTPyKUnu, cornocTtaBnsaowen 00beKT BblCKa3blBaHWIO, He
YCTaHOBWUNOCb N B Hawewn Ta6n|/|u,e Mbl BbIHY>KOE€Hbl NOCTaBUTb NMPOYEPK. NonHoe pa3genedHne Tpyaa
mexay I/IJJ,eHTVI(I)I/IKaTOpaMVI " BblCKa3biIBaHNAMW OKa3blBae€TCA B KOHEUYUHOM CYyeTe yp,o6Hee.

Bo3bmem ans npumepa ¢pasy: «PbiKuii nec BAoBbl NopyumKa MNwebblcCKoro 3arpbi3 6poasyyio
KOLKY». [pn 3anncK Ha si3blke NOrvKy 3Ta ¢ppasa pPasfioKUTCA Ha HECKONIbKO BbICKa3blBaHWI,
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KOTOPble HEABHO B HEWM COAEPKATCA, BblpaXasaCb C MOMOLLbIO FPaMMaTUYECKOW KaTeropun
onpeaeneHus. Ix MOXKHO 06beAMHNTD C MOMOLLbIO 3HAKa KOHbIOHKLWM B OAHO BblCKa3blBaHue,
OAHAKO 3anucb nonyuntca 6onee NpuBbIYHOM 1 0603PMMON, KOrAa BCE Aenaemble yTBepXKAeHNA
NPOCTO BbIMUCbIBAIOTCA, KaXkaoe C HOBOM CTPOUKK, pa3aenaAch 3anATbiMM BMECTO 3HAaKOB
KOHbBIOHKLMK. [Tonaras, YTo CMbIC/1 BBOAMMbIX CBOMCTB U OTHOLLIEHWUWN ACEH U3 KOHTEKCTa, Noslyyaem
CniefyoLwmnin SKBMBaNEeHT YKa3aHHOM ¢ppasbl.

«nec»(a),

«pblXKun»(a),
«npuHagnexmnT»(a, b),
«spoBax»(b, c),

«nopyumK MNiwebbiccknin(c),
«3arpbi3x»(a, d),

«KkolLwKax»(d),

«bpopavasax(d).

6.12. ®ynkuun

B npuBefgeHHOM Bbille NpMepe oanH 13 npegnkatoB, a MMEHHO NpeanKaT «NopyynKk
|_|LLIe6bICCKI/II7I)>(C), OTNNYaEeTCA OT OCTaJ/IbHbIX MPEANKATOB CBOEN ABHOW HESNEMEHTAPHOCTbIO. B
CBOWCTBE «ObITb NOPYUYNKOM MwebbicCKNM» Mbl pa3nnyaem gBe CTOPOHbI: UMeTb YUH N UMEeTb
d?GMU/'IUiO MwebblccKN. |-|O3TOMy N NpennKkat BblpaXaeTca ABYyMA CJTOBaMW. KoHeuyHo, Mbl Mornu 6bl
npeactaBnUTb KaXxgoe 13 3TuX CJ10B B BUAE OTAEJIbHOIO rnpeankarta, HO ToT d)aKT, UTO «MOPYUUK» 3TO
YMH o6BbeKTa C, a «[MwebbicCKUn» — ero d)GMU!'IUFI, npum 3TOM HE Hallen Obl OTPa*KeHnA, noyemy Mbl 1
COUJIN TaKoe pa3geneHune 6eCCMbICNIEHHbIM.

«DaMmnma» n «4nH» — 3TO NpUMepPbl PyHKLMN OT OJHOIO apryMeHTa, T. €. KOHCTPYKL MK,
conocrasnaioLen o6beKTy-apryMmeHTy obbeKkT-3HaueHne dyHKkumn. OyHKUMA 3anncbiBaeTca Tak, Kak
3TO NPUHATO B MaTemaTuke: «bamunuax(X), «<umH»(X) n 1. n. ECnm aprymeHTOB HECKOJSIbKO, TO OHU
OTAENATCA APYr OT ApYyra 3anATon U Mbl UMeeM AeNno C GYHKUNEN HECKONbKNX NePEMEHHbIX. JTa
KOHCTPYKLMA conocTaBnsaeT Habopy 06BbEKTOB-apryMeHTOB (MOPAAOK X BaXkeH) OObeKT-3HaueHue.
Mpumep GyHKLMN OBYX apryMEHTOB: «pe3ynbTaT Urpbl B lWaxmaTbl» (X, y). MpuBegem npumepsl
byHKUMN 3 matematnkun. QyHKUMM OfHOro aprymeHTa: Sin(x), |X|. OyHKLMn ABYX apryMeHTOB:
apndmeTmyeckune AencTBUA, KOTOpPble MOXKHO 3anNunCbiBaThb Tak: +(x, y), -(x, y) n 1.4.; pacctoaxune r(A, B)
mexay AByma Toukamu A n B B npoctpaHcTee. DyHKUUM TpeX aprymMeHTOB: yrosn, 06pa3yembiil B TOUKe
B HanpaBneHuamun Ha Touky A n C; o603HaueHune [{A, B, C), cokpawieHHo [ABC.

He BcAKUI 06beKT MOXXHO NOACTaBUTb B KauecTBe apryMmeHTa (aprymeHTOB) B 3aflaHHY0 GYHKLMIO.
Ecnu 06bekT a — pbiKuii nec, To, O4EBNAHO, KOHCTPYKLMA «4nH»(a) beccmbicneHHa. beccmblicneHHa n
KOHCTpYyKLUMA +(a, B), rae a — uncno, a, B— Touka B npoctpaHcTBe. MHOXeCTBO 06BHEKTOB, KOTOpble
MOryT 6bITb apryMmeHTamu GyHKLMY (BnA GyHKLMIA OT MHOTMX apryMEHTOB — MHOXKeCTBO HabopoB
06beKTOB), Ha3biBaeTcA ee 06/1acmeto onpedesieHusa. ObnacTb onpefeneHnsa GyHKLMM UnH» (X)
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06pa3yloT BCe Te 06beKTbI, KOTOPbIE ABNAITCA BOEHHOCTYXaLuMn. O6beKTbl, KOTOpble MOTYT ObITb
3HaYeHMAMN AaHHON GYHKLUKN, 06Pa3yOT MHOXECTBO, KOTOPOE Ha3biBaKOT 06/1aCMbio 3Ha4YeHul
¢yHKyuUU. B 06nacTb 3HaUeHUI GYHKLNKN «4nH»(X) BXOAST TaKne 06beKTbI, KaK «MpPanopLinK»,
«MOPYUMK», KMANOP» N AP., HO HUKAK He «3.14» nnu «pbbknin nec». DyHKUUA «4mMH»(X) NpunucbiBaeT
KaXJOMy BOEHHOC/Y»KalleMy onpefeneHHbl YMH.

Korga mbl umeem feno ¢ pyHKUMAMNU, OQHO U3 OTHOLLEHMWI MeXay 06beKTaMn CTAaHOBUTCS OCOOEHHO
Ba’XHbIM, @ MIMEHHO OTHOLIEeHWNe paBeHcTBa. OHO HEOOXOANMO ANA YCTaHOBNEHUA COOTBETCTBUA
mMexay GYHKLUMOHANbHBbIMU KOHCTPYKLUUAMUN M HAMEHOBaHUAMM 06BbEKTOB U3 0611acTy 3HaYEHUN
byHKUMIA. Bbigensa paBeHCTBO M3 MACCbl APYFMX OTHOLLEHWIA, Mbl COXPaHUM AJ1A HETO MPUBbLIYHYIO
3anncb X = y BMECTO 3anucuy B Buae npegmkata =(x, y). Tot ¢akT, UTo 06beKT C umeeT pamunmio
«MwebbICCKMIA» 1 YMH «MOPYUMK», ByaeT BbIrAaaeTb ceayrowmm o6pas3om:

(«pammnuax(Cc) = «Mwebbicckniny) [{«unH»(C) = «<NOpyUUnK»).

OTHoOLEeHVe paBeHCTBA MOXHO onpeaenTb GopmasnbHO C MOMOLLbLIO CeAYyIoLWNX YeTbipex
yTBEPXAEHUN:

. ([(B)(a=a).

- ([)( )[(@a=b) O(b=a)]

- ([A)()(Le)[(a=b) Lb=c) O@=c)]
- ([B)( )[(a=b) O(W(a) =W(b))].

MocnenHee yTBepXaeHMe BepHO Ans noboro BbickasbiBaHuA W(X), 3aBUcALLEro OT nepemMeHHoN X. B
KauecTBe ynpakHeHW Npeasiaraem YNTaTento NepeBecTy 3TN YTBEPXKAEHNA HA eCTECTBEHHDIN A3bIK.

B ogHOM 13 NpMepoB, NpUBEAEHHbIX Bbille, Mbl Buaenu npeankat D(X, y), uMeroLwmin CMbIC: «X
ABnsAeTca genutenem y». NMoHATUE AeENMMOCTU LeNIMKOM onpeaensaeTca onepauunei (GyHKLmen)
YMHO>KeHUA, No3ToMy npeankat D(X, y) MoXeT ObiTb BblpaXkeH yepe3 pyHKuuio. HatypanbHoe (T. e.
Llenoe NosfIoXKMTENbHOE) YNCIIO P ABNAETCA AeNUTENEM YMCIa N TOrAa U TONbKO TOrAa, Koraa
CylecTBYyeT Takoe HaTypasibHOe YMC/I0 m, 4TO N = P X M. Ha A3blKe NCYMCeHna npeanKkaTos

(Cp)( CM[D(p, n) =( [m)(n = x(p, m))]

Kaxgon GyHKLUUM OT N apryMeHTOB MOXHO MNOCTaBUTb B COOTBETCTBUE N+1-MeCTHbIN NpeaumKar,
BblpaXkaloLL i TO OTHOLLEHWE, YTO OAMH (CKaXKeM, MOC/IeQHUI) apryMeHT eCTb AaHHaA GyHKUMA OT
OCTaNbHbIX aprymeHToB. Hanpumep, pyHKumn X(X, y) cootBeTcTBYeT Nnpegukat M(X, Y, ), KOTopbIi
[laeT BEPHOeE BbiCKa3biBaHME B TOM U TONIbKO B TOM Cllyyae, Korga Z = X(X, ). B obwem cnyyae
dyHkuum f(X, y, ..., Z) cooTBeTcTBYET Npeankar F(X, y, ..., Z, U), 06bnagaroLwmin CBONCTBOM

(B)( B)-(E)( Ry, - 2, u) (X, Y, .00 2) = U]
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Mpeaunkat F BbipaXkaeT paKTUUeCKmM TO e NoHATME, 4To U dyHKuumA f. Jlloboe BbiCKa3biBaHMe,
copepxalyee GYHKLNOHaMbHbIE CUMBOJIbI, MOXXHO NepenncaTb, UCMOob3ya NLWb NpeanKaTHble
CMMBOJIbl 1 BBEAA AOMONHUTENbHO HEKOTOPOE UNCSI0 OOBEKTHbIX MEePeEMEHHbIX. Taknm 06pa3om, obe
KOHCTPYKLUK, MOpOXKAatoLwme HoBble 06BbEKTbl, — KOHCTPYKLMA CO CBA3KOWN «TAKOW, YTO» N GYHKLMA
— He ABNATCA NPUHLUUNNANbHO HEOOXOAUMbBIMU 1 6€3 HMX MOXXHO 0601TUCh. OIHAKO B OTAKYME OT
KOHCTPYKLNN «TaKOW, UTO» PYHKLMOHANIbHble CMBOJIbl BECbMa YAO0OHbI 1 LUMPOKO NCMOMb3YIOTCA B
NoruKe.

6.13. CMHTaKCIC U CeMaHTUKA

B 3aKkntouyeHune Hawero KpPaTKOro o4yepkKa JIOrmkn pacCMoOTpUM BONPOC O CBA3UN A3blKa NOTUKN N
eCcTeCTBeHHOro A3blKa. |_|OI'I)/THO 6y,u,yT BBeOEHbI Ba*KHble€ MOHATUA CUHMAKCUC N CeMAHMUKA A3blKa.

BcnomHum (I)pa3y O pbIZKEM MNcCe, KOTOPYIO Mbl Pa3noxXun B Ha6op BbICKa3blBaHUN, Bblpa*KaeMbiX C
NMOMOLbIO NpeanKaTOB. Cmbicn, 3HauYeHne, 3Toro Ha6opa COBMagaeT CoO CMbIC/IOM NCXOOHOMN c|>pa3b|, d
c|>opma 3anncK, CTPYKTYpPa TeEKCTa, CYWeCTBEHHO OTJ/IMYAETCA. B cemuomuke (HayKa, n3y4darowad
3HaKOBbl€ CI/ICTeMbI) COBOKYIMHOCTDb rnpaBuJ1 NOCTPOEHUA 21IEMEHTOB A3blKa Ha3blBalOT €ro
CUHMAkcucom, a CBA3b MeXxay 3neMeHTaMUN A3blKa N X 3HAYEHUAMU — ceMaHmukodu.
CJ'Ie,D.OBaTeﬂbHO, nepBoe, 4To 6p0C8€TCH B N1a3a npun cpaBHEHNN NTOTMYECKOTIo N eCTeECTBEHHOTO
A3bIKOB, 3TO TO, YTO A3bIK JIOTUKN UMeeT ,D,pyr0|7| CUHTAKCUC. DTOT CUHTAKCUC MpPoCT " e,qleoo6pa3eH.
OH OCHOBAH Ha cTuie 0603HAYEHUI, CNOXKMBLUEMCA B MaTEMATUKe, — KOHCTPpYynpoBaHne 6onee
CNOKHbIX 2/1IeMEHTOB A3blka 13 bonee NPOCTbIX, |/|306pa>KaeTcs1 NO aHanormy c MaTemMaTUYeCKou
3afncbio onepau,w7| " (I))/HKLI,VIVI. CUHTaKCUC A3bIKa NOTVKK MNONMHOCTbIO d)OpMGJ'IUSOBGH, T. €.
cywecTByeT Ha6op UeTKo C(I)OpMYJ'II/IpOBaHHbIX npaswu’, C NOMOLLbIO KOTOPbIX MOXKHO NMOCTPOUTb
o060 A3bIKOBbIN 3/IEMEHT. [anee, Kakown 6bl NnpaBuJibHO ﬂOCTpOQHHbII‘/‘I IJ1EMEHT A3blKa (06'beKT nnn
BbICKa3bIBaHI/Ie) Mbl HU B3AN, BCerga MOKHO BOCCTAaHOBUTDb MYyTb, KOTOPbIM 3TOT 3JIEMEHT 6bIn
NOCTPOEH, €ro CTPpyKTypy. o70T npouecc Ha3biBae€TCA CUHMAKcu4eCckumM aHasiu3om anemeHTa. Jlerko
Y6eJJ,VITbCH, YTO B A3bIKE JIOTMKN CUHTAKCMYECKNI aHann3 '-Ipe3BbIL-IaVIHO NpPOCT N OHO3HAYEH.

CuHTaKkcnc (B CcMbiCne CeMI/IOTVIKI/I) €CTeCTBEHHOIO A3blka — 3TO €ro epamMmamuka, 1. €. npaBuia
KOHCTPYNpOBaHNA I'Ip€,D,J'IO>K€HI/II7I n3 cioB (CI/IHTaKCVIC B Y3KOM, JINMHIBUCTUYECKOM CMbICSIE cnosa) n
npaBusia KOHCTPYNpPOBaHNA CJIOB U3 6yKB (MOpd)OﬂOZUFI). B oTnnume oT A3blka NOrMKKU CUHTaKCUC
ecTeCTBeHHOrI o A3blka OTHIOAb He ABJIAETCA NOJIHOCTbIO d)OpMaJ'II/BOBaHHbIM. OH BKJtoYaeT B cebs
MHOXeCTBO MpaBuj1 C BEJIMKNM MHOXKeCTBOM NCKMIOYEHUW. DTO pa3nnyne BrnonHe NOHATHO. A3blK
JIOrMKn Co3faBalnca NCKYyCCTBEHHO, a €CTECTBEHHbIN A3bIK — NPOAYKT AOJZITOro pa3BnTA, KOTOPbIM
HUKTO He ynpaBJiAil CO3HAaTEeJIbHO, HUKTO HE NOJ1Ib30BaJICA 3apaHee NpoAyMaHHbIM MNMJIaHOM.
FpammaTMKa €CTeCTBEHHOrIO A3blKa — 3TO HE KOHCTPYMPOBaHUE, a UCCeoBaHNE yXKe roToBOU
CNUCTEMDI, NMOMNbITKa BCKPbITb X MO BO3MOXKHOCTU CCI)OpMyJ'II/IpOBaTb Te rnpasusia, KOTOPbIMA
ropopAawmne Ha 3sTomM A3bike Nan noJib3yroTcd HEOCO3HAHHO.

CuHTaKCcMyecknim aHanus I'IpE,EI,J'IO)KeHI/IVI eCcTeCTBEHHOIo A3blka HEPEAKO Tpe6yeT o6pameHMH K
ceMaHTuKe, nbo 6e3 yyeTa CMbiC/1a, 3Ha4YeHNA NpeanoXeHnA, OH OKa3blBaeTCA HEOAHO3HAYHbIM.
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Bo3bmem, Hanpumep, Takyto ppasy: «<BOT cnncku CTyaeHTOB, KOTOpble cAany 3a4eT no pusmke». 3gechb
onpegeneHne KKoTopble caanu 3a4eT No Gr3mKe» OTHOCUTCA K CTyaeHTaM. Ecnu gna yTouHeHuA
CUHTAKCUYECKOWN CTPYKTYpbl ppa3bl MCNONb30BaTb CKOOKM NOJOOHO TOMY, KaK 3TO AenaeTca npu
3anucu anrebpanyeckmnx Unm NOrmyecknx BblparkeHnn, TO CKOOKM Halo NOCTaBUTb TaK: «<BOT cnuckm
(cTypeHTOB, KOTOpbIe... U T. A.)». Tenepb BO3bMeM TakKoe npeasioxeHue: «BoT cnnckn cTyfeHTosB,
KoTopble nexanu B Wwkady y aekaHay. DopmanbHO CTPYKTypa 3ToM Gppa3bl B TOYHOCTU TaKas Xe, KaK r
npeabiayLlen. Ha camom e fene 3gecb nogpasyMeBaeTca gpyrasa pacCcTaHoBKa CKOOOK, @ MIMEHHO
«BoT (CNUCKM CTyAeHTOB), KOTOpPbIE... U T. A.». MbICNEHHO paccTaBnsaa CKOOKMN Taknm 06pa3om, Mbl
ONUpPaemca NCKIIYNTENBHO Ha CMbIC Gpasbl, MO0 He foMyCcKaeM, YTO CTyAEeHTbl MOV NieXaTb B
wkady y AeKaHa.

Boobue 060poT CO CTIOBOM «KOTOPbIN» — BeCbMa KOBapHas Bellb. J1.YcneHcknin B KHure «CrnoBo o
C/I0Bax» pacCKa3blBaeT, YTO OAHaXAbl OH yBUAEN Takoe 0O bABNEHMUE:

«paxpgaHe, caaBanTe yTUb ABOPHUKY, KOTOPbIN HaKoNUaca!»
HeyaneuTtenbHo, UTO 3TOT 060POT HE MPWKMACA B MaTeMaTUYeCKom noruke!
6.14. Tormyeckuit aHaIN3 A3bIKA

NTak, ana nornyeckoro aHanmsa, T. e. 4nA NOCTPOEHNA NIOrMYECKOro 3KBMBaneHTa Gppasbl
€CTeCTBEHHOrO A3blKa, Mbl AO/IXKHbI NpeXae BCero NPOoBeCTV CMHTAKCUYECKMIA aHann3 ¢ppasbl;
pe3ynbTaTbl aHanM3a HENOCPEACTBEHHbIM 06Pa30M OTPa3ATCA HA CUHTAKCMYECKOWN CTPYKType
NIOTNYEeCKOro BblpaXkeHusA. Ho n cemaHTUKa OTHIOAb He OCTAHETCA B CTOPOHe. Koraa Mbl FOBOPUM, YTO
«PbIXUI» — 3TO OQHOMECTHbIV NpeanKaT, «3arpbl3» — ABYMECTHbIN NpeauKaT, «pacCToAHnE» —
byHKLMA, «<nm» — normyeckasn CBA3Ka, «BCe» — KBAHTOP U T.4., Mbl BbINOJIHAEM CEMAaHTUYECKUI aHanm3
MOHATUI, BblPaXkaeMbIX €CTeCTBEHHbIM A3bIKOM. Mbl Knaccnduumpyem NOHATMA B COOTBETCTBUM CO
CXemoWu, 3aPpUKCNPOBAHHON B A3bIKE JIOTVKW, U YCTaHABNMBAEM CBA3b MEXAY NOHATUAMMN. JTornyeckmin
aHanm3 — 3TO MO CyLWeCTBY CeMaHTNYeCKN aHann3. CUMHTaKCMYeCKUN aHann3 Hy>XeH MOoCTONbKY,
NOCKOJIbKY OH HEOOXOAMM A1 CEMAHTMYECKOTO.

Jlornuecknin aHanm3 Moxet ObITb 6onee N meHee rny6oknm. B Halem npumepe oH BeCbMa
NoBepPXHOCTEH. [ToCMOTPUM, MO Bbl Mbl €r0 NPOAOIIKUTD, M €C/IN Aid, TO KaK MMEHHO.

MOHATUA «Nec», «PbIXKNN» N KKOLLKA» — OAHOMECTHbIe NpeanKaTbl, KOTOpPble MOXHO NPU3HaATb
371IeMeHTaPHbIMU 1 He MOoAJIeXaluMm AanbHenwemMy aHanumsy. 3To NPOCTbie apUCTOTeNIeBCKNE
MOHATUSA, ONMPAIOLLMECA HEMNOCPEACTBEHHO HA YYBCTBEHHDIW OMbIT, KaXKAblA HOPMasbHbIA YeNoBeK
yMeeT VX pacno3HaBaTb, M eQUHCTBEHHbIV CNOCO6 OOBACHUTD, YTO TaKOe KKOLLIKa», — 3TO NOKa3aTb
KOLLKY.

MoHATKe «bpoasyan» — TOXXe OAHOMECTHbI MPeAnKaT, HO YXKe bosiee COXHbIN. Paccyxaas
dopManbHO rpaMmmaTUYECKN, MOXKHO OblTo Obl 3aKITIOUNTD, UTO «OpoanaYaa» O3HAYaeT «KKOTopas
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6poaunT». Ho 370 6610 6bI HEBEPHBIM 3aKNtOUeHEeM, MO0 rnaron «6poanT» He yKasbiBaeT
ANNTENbHOCTY BPEMA NPOBOXAEHWA, KOTOPOE OH MMeHYeT. BnonHe fobponopagouHan cemenHas
KOLLKa MOXeT BbIATU Ha YaCOK NO6GPOANTD NO KpbiLe, U 3TO HUKOMY He AaeT NpaBa Ha3BaTb ee
«bpopauen». MpaBunbHee onpefennTb 6POAAUYIO0 KOLKY KaK KOLLKY, Yy KOTOPOW HET X03AIMHa, NN Xe,
NOJIb3ysICb OTHOLLIEHNEM, KOTOPOE Y>Ke BXOAMUT B HALLe JIOFMYECKOE BblpaXKeHMe, KaK KOLLKY, KoTopas
HUKOMY He NpuHaanexuT. Bot popmanbHana 3anmncb 3TOro onpeaeneHus:

«bpooayuti»(x) =-( y)(«<npuHaonexumx»(X, Y)).
(3pecb nogpasymeBaeTCA, UTO X — NPOM3BOJIbHbIN OOBEKT.)

O6paTNMCA K OTHOLLEHMIO «MPUHAZNEXNT». Mbl BBENN €ro, B HEKOTOPOM CMbIC/e, KOHTpabaHZ o,
6o CNoBa «NpuHaanekaTb» He ObI10 B UCxogHoM ¢ppasze. Ho oHo nogpasymeBanoch u
CEMaHTMYECKMIN aHanu3 BbiaiBun ero! OTHOLWeHMe NPUHAANEeXXHOCTM NepeaaBanoch B pycckon ppase
POANTENbHbIM NAAEXOM. 30€Cb Mbl BUANM APKNN NPUMEP HEOQHO3HAYHOCTU N HEAOCTAaTOUHOCTU
CUMHTAKCMYECKOro aHanm3a. TOT Xe caMblll POAUTENbHbIN Nage, KOTOPbIA UCMONb3yeTCA B
KOHCTPYKUMN «cobaKa BAOBbI», MCMONb3YETCA B KOHCTPYKLMN «X03AIKa COOaKM», HO HMKaK Henb3sA
CKa3aTb, YTO XO3ANKa «NPUHAZNEXNT» CBOEN cobake. KOHCTPYKLMIO KHOC BAOBbI» MOXHO, KOHEYHO,
NCTONKOBATb KaK «HOC, KOTOPbIN NPUHAANeXnT Baose». Ho 3gecb Mbl yxke BCTpeyvaeMcs, C
CEMAHTNYECKOWN HEOAHO3HAUYHOCTbIO CJZIOBA «MPUHAANEXKMNT», MO0 HOC, OUEBUAHO, MPUHALEXNT
BAOBE He TakK, Kak NPVHAANEXMUT el cobaka.

UTO6bI PA3NOKMTb MOHATUE KNPUHAANEKMNT» HA SNEMEHTApPHble COCTaBHble YacTu, HaJo NpoaenaTb
N3pAaaHyto paboTy: onncaTtb obblvan U 3aKOHbI, CBA3aHHbIE C NPAaBOM COOCTBEHHOCTU. TONbKO B 3TOM
C/lyyae MOXXHO OOBACHUTD, YTO 3HAUUT «MPUHAANEXNUTY. MNpeankaT «BAoBa» N GYHKLUN KUNH» 1
«pammnma» (KOTopble Mbl y>Ke BBENW, aHANN3NPYA NOHATME «NOPYUYMK [MebbICCKNN») TakkKe CBA3aHbI
C coumnanbHom chepon 1 TpebyloT AanbHeNLWero aHann3a. HakoHew, NOHATME «3arpbi3», XOTA OHO U He
CBA3aHO C coumanbHom cpepoit 1 ABHO npoLye (6nmke K Y4yBCTBEHHOMY OMbITY), YeM NpeablayLme
MNOHATUA, TakKXKe MOr/o 6bl ObITb NOABEPTHYTO NIOrNYECKOMY aHanm3y. B Hem MOXXHO BblgenuTb, BO-
NepBbIX, SNIEMEHT 3aBEPLUEHHOCTU AENCTBUA, BbipaXKatoLWMNNCA rMaronbHON Gopmon, BO-BTOPbIX,
KOHEYHbIN pe3ynbTaT — CMePTb XEPTBbI U, B-TPETbUX, XapPaKTEPHYI0 0COOEHHOCTb AeNCTBUA —
MCNosIb30BaHMe 3y60B.

Jlornuecknm aHanms A3blka — UYpe3Bbl4aNHO NHTEPEeCHOEe HanpaB/ieHne NccnegoBaHuil, HO Mbl He
MO>€eM OCTaHaBNMBaTbCA Ha Hem bonee dpyHAaAMeHTanbHO. MIHTepecyoWwmnxca OToWeM K KHUre
O/JHOrO 113 OCHOBOMOJIOXHWUKOB 3TOro HanpasneHus IPanxeHb6axal,

UTtor CpaBHEHMNA €CTECTBEHHOTO A3blKa 1 A3blKa JTOT'MKW noasenem ceqyrownm o6pa30M. A3bIK
JIOTNKA o6nap,aeT MPOCTbiM U NOJIHOCTbIO (I)OpMaJ'IVBOBaHHbIM CUHTAKCUCOM. TeKCT Ha eCTeCTBEHHOM
A3bIKE MOXHO NMNYyTEM CUHTAKCNYECKOIO NN CEMaHTUYECKOIO aHaJIn3a nepeBecTtn Ha A3bIK JIOTUKNA, T. €.
CONOCTaBNTb €MY TEKCT Ha A3blKe TIOITNKN, UMeLWmnn ToT ke cMbicn. CeMaHTUYeCKUn aHann3
eCcTeCcTBEHHOIo TEKCTa NMpun nepeBoae Moxxet 6bITb 6onee unn meHee I'J'Iy6OKVIM, T. € Npeaunkatbl n
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byHKLUMK, BXOAALME B TOTMUYECKNA TEKCT, MOTYT ObITb G11MKe MnK Aanblue OoT HEMOCPeACTBEHHOIO
YyBCTBEHHOIO U AYXOBHOIO onbiTa. CyLIecTBYIOT Takune npeankaTbl  GyHKLMK, KOTOPbIE Pa3oXKMUMb
Ha 6osiee a1eMeHTapHbIe CaralLyre 1 KOTopble MO3TOMY Heflb3si ONpPeaenunTb Haue, Kak
COCNABLUMCD Ha onbIT. Takne npeaunkatbl 1 GYHKLMK Mbl 6YAeM Ha3blBaTb NEPBUYHbIMU.

1 Reihenbuch H. Elements of symbolic logic. New York, 1960.

[ Hasag ] [ Tutyn ] [ OrnaBnexne | [ Bnepep ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 7. SI3bIK M MBILIIZICHE

7.1. YTo MBI 3HaeM O MbILIJICHUI?

ana npaBUJIbHOIo nNoaxona K npo6neme A3blKa 1 MbllUNEHNA Hago npeXxXae BCero 4eTko oTaenTb TO,
YTO Mbl 3HaeM O mbllJIeHUN, OT TOro, YTO Mbl HE 3HaeM.

Mbl 3Haem, YTO MblLlLSIEHNE — 3TO npouecc, I'IpOI/ICXOJJ,FlIJ.U/IVI B HEPBHbIX CETAX MO3ra. nOCKOJ'Ibe
TEPMUH «npeactaBieHne» y HaC O3Ha4YaeT COCTOAHNE KaKOW-TO NOACUCTEMbI MO3ra, MOXXHO CKa3aTb,
YTO MbllNEeHNE — 3TO npouecCc UaMeHeEHNA COBOKYIMHOCTA I'IpeJJ,CTaBJ'IeHVIVI. Ho B Ka)kabl1 AaHHbIN
MOMEHT BpeMEHU TOJIbKO KaKaA-TO (O'-IeBI/I,EI,HO, He60ﬂbLIJaFI) YacCTb 3TNX I'IpeJJ,CTaBJ'IeHVIVI OOCTYIHa,
KaK Mbl TOBOPUM, HallemMy CO3HaHUIO. oTn npeacraBneHnAa MOXHO O6'be[J,VIHI/ITb B OOQHO
npeacraBneHune (VI6O HECKOJIbKO NoACNCTEM COCTaBJTIAKOT B COBOKYMNHOCT HOBYHO I'IO,D,CI/ICTeMy),
KOTOpOEe eCTb COCTOAHNE CO3HAHUA B AAHHbIV MOMEHT. YTO TaKoe CO3HaHMe C TOUKU 3peHNnA
Kl/l6epHeTV|LIeCKOI7I, Mbl He 3HaeM, eCTb TOJIbKO pPAL OTPbIBOYHbIX cBegeHun (B YaCTHOCTHU, YTO
CO3HaHMe TeCHO CBA3aHO C AeATENIbHOCTbIO TaK Ha3blBAaeMOu pemUKyﬂﬂpHOG d)opmauuu MO3I'a).

MTak, y MblLLNEHMA eCTb BHELHAS, NPOABNAIOLWAACA CTOPOHA — MOTOK CO3HATENbHbIX
NpeAacTaBfeHniA. ITOT NOTOK NoaaaeTcs pUKcaLmm 1 U3yUYeHUIo, U3 HEro Mbl NblITaeMCA KOCBEHHbIM
06pa3om AenaTb BbIBOAbI O TEX NPOLECCAX B MO3ry, KOTOPbIE HE OCBELLAOTCS CO3HaHMeM. Koe-uTo o
NOTOKE CO3HAaHWA Mbl 3HaEM JOBOJIbHO TBEPAO. Mbl 3HaeM, UTO B 3HAUNTESIbHOW CTEMEHN OH
perynmpyeTca accoumaumnsamm NnpeacTaBneHnii, KoTopble 06pasytoTca noj BO3AeCTBMEM ONbiTa U
OTPaXaloT CBOMNCTBA Cpefbl, B KOTOPOW Mbl XK1BeM. B yuacTHocTu, 6rarogaps accounaumm
NpeAcTaBeHNIA Mbl NOyYaemM CMOCOBGHOCTb B TOV UM UHOW CTeNeHn NpeaBuaeTb oyaylime
cutyauun. Mbl 3HaeM TakKe, UTO YENTOBEK B OT/INUME OT KMBOTHbIX 06/1a4aeT CNOoCOOHOCTbIO
YNpaBnATb aCCOLMMPOBaHNEM, KOTOPasA NPOABASETCS Kak BOOOpaXKeHne, KoanpoBaHue,
CO3HaTesbHOe 3anomMuHaHne. Ho Mbl He 3HaeM KOHKPETHOIo KnbepHeTnYeCckoro MexaHn3ma 3Tomn
CNOCOBHOCTY, KaK, BNPOYEM, M MEXaHW3Ma accoLMaLnmy NpeacTaBneHnii. 3T MexaHn3mbl He AaHbl
HaM TaKXe 1 CYyObEeKTVBHO, B MOTOKE CO3HaHUA Mbl HabloAaeM NNLWb MX NPOABNEHNE, Pe3yNibTaT UX
nencTemn. HakoHel, CybbeKTBHO Ham AaHo oulylleHre cBoboabl BbIbopa CBOMX NOCTYMKOB —
cBob6obl Bonn. CBOOOAa BONMM NPOABASAETCA U B MbiLLEHUN. Mbl MOXKEM MO XKenaHuio nepeknoyaTb
MbIC/IX, AYMATb O TOM U MHOM npeameTe. KnbepHeTnyeckoro NCToNKOBaHUA CBO6OAbI BOJIV Mbl
TaKXKe He 3HaeMm, 1 34eCb AeN0 06CTONT, MOXKanyn, Xy»Ke BCEro.

7.2. SI3pIKOBaA MeATEeNbHOCTD

Cpeawn Bcex npefcTaBneHUN BblAeNeHHOe MeCTO B MPOLIeCCe MbILLIEHMA 3aHUMAIOT NpPeACcTaB/eHNA O
A3bIKOBbIX 0O beKTax — C/IOBaX 1 NPeAoXKeHNAX. DTN NpeacTaBNeHNs BCerga (3a UCKoYeHMEM,
KOHEYHO, FMYXOHEeMbIX) ABNAOTCA €4MHCTBOM CJIyXOBbIX 1 MOTOPHbIX MPeACTaBAeHUN, a y Ntofeln, C
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AETCTBA MMELWMNX AENO0 C MMCbMEHHOCTBIO, K HAM MOXET NPUCOeANHUTLCA U 3pUTENbHAs
KomnoHeHTa. [peactaBnasa B yme Kakoe-nnbo cnoBo, Mbl MbICIEHHO MPOU3HOCUM €ro, CJIbILLVM U,
BO3MO>KHO, BUAUM HaMMCaHHbIM. Byem ana KpaTKoCTM Ha3blBaTb UX A3bIKOBbIMU NpedcmassieHUAMU.
IMeHHO NOTOK A3bIKOBbIX MPeACTaBAeHUIN Ha3biBalOT 0ObIYHO MbllwneHMeM. Hannume 3Toro noToka
ABNAeTCA cneundryeckon 0cCoO6eHHOCTbIO YENOBEKA; Y »KMBOTHbBIX OH OTCYTCTBYET. Tak Ha3blBaemoe
abCTPaKTHOE MbILLNIEHME Ha Aiefle — MbILIEHME C/TIOBAMU, MOTOK A3bIKOBbIX MpecTaBAeHUN.

[ OCTXKEHNA MbICIN, KOTOPbIMW TakK FOPAUTCA YeNoBeYecTBO, Obin 6bl HEBO3MOXHbI 6€3 MblLLIEHNA
CNOBaMU.

3HaueHue A3bIKOBbIX NPeACTaBIeHNN COCTOUT B TOM, YTO OHN OQHO3HAYHO CBA3aHbl CO C/I0OBAMU U
NPeanoXXeHNAMN Kak MaTepUasbHbIMU 1IEMEHTAMW MaTEPUANbHON CUCTEMBI «A3blK». ITa NOCefHAA
CUCTEMA €CTb COBOKYMHOCTb BCEX CJIOB M NPEASIONKEHWI, MPOM3HOCUMbIX YCTHO, MepeaBaemMbixX No
TenepoHy 1 pagno, HanMcaHHbIX UK HAaMeyaTaHHbIX Ha Bymare, 3aKOAMPOBaHHbIX Ha NepdoKapTax
ANA BbIUNCIUTENbHBIX MALWVIH U T. ., — OAHUM C/TOBOM, TO, YTO Mbl Ha3Bau Bblle HEPBHOWN CUCTEMO
MaTepuanbHoro Tena KynbTypbl. DyHKLNOHaNbHO NOTOK A3bIKOBbIX NPeACTaBAeHUN HUYEM He
OT/INYAETCA OT MNOC/IeA0BATENbHOCTM NX MaTepurarnbHbIX KOPPENATOB — C/I0B. BHeLwHIoto,
HabnogaeMyo CTOPOHY MbILLIEHUA MOXKHO OMKWCaTb Kak AeATENbHOCTb, COCTOALLYIO B CO34aHNN
HEKOTOPbIX MaTepPUasNibHbIX A3bIKOBbIX 0ObEKTOB, HaNPUMep, MPOU3HECeHKE NPEASIOKEHUI BCyX (K
COXKaneHuo, 3TM 0O bEKTbl OYEeHb HeONITOBEYHbI) UM HanucaHue ux Ha bymare. Takyto feATeNbHOCTb
Mbl 6yieM Ha3bIBaTb A3bIKOBOU.

EcTb BECKME OCHOBAHMA UMEHHO A3bIKOBYIO ieATENIbHOCTb CUMTATb OCHOBHOM, MePBUNYHOWN CTOPOHO
MbILLSIEHNA, @ MOTOK A3bIKOBbIX MPeACTaBNeHMNI — NULb NePEXOAHbIM 3IeMeHTOM, GOPMOIt CBA3M
MeXay MaTepranbHbIMU A3bIKOBbIMM OOBEKTAMM 1 COBOKYMHOCTBIO BCEX (@ HE TONBbKO A3bIKOBbIX)
npeactaBneHmnin. B camom fene, Beib MIMEHHO A3bIKOBbIe 06 bEKTHI ABNAIOTCA XPAHUTENSAMU 1
nepepaTymkamm MHGOPMaLIMK, a TaKKe 3N1eMeHTaMU A3bIKOBbIX MOAenel AeNCTBUTENIbHOCTM.
PebeHKa 06yyatoT A3bIKOBOW AeATeNIbHOCTU NOJOOHO TOMY, KaK ero obyyvatoT Apyrium Buaam
AEATENbHOCTY: XOXKAEHWIO, CTpenbbe U3 NlyKa, 3abuBaHuto reo3aen. B pesynbrate oH Kak Obl
MOAKIIOYAETCA K A3bIKY, NCMOJb3YET YKe MMeloLmecs B HeM MOAENN 1 oboralaeT ero HoBbiIMu. B
YACTHOCTU, OH MOXKET UCNOJIb30BaTb €ro N HEKOMMYHUKATUBHO («gns cebay), Kak toHowa Yy 13
nnemeHn Ham-Ham, KOTopbIin cumTan Bparos no nanbuam. Mpy HEKOMMYHNKATVBHOM MCMOSIb30BaHUN
A3blKa BO3MOXHO HaslMumne NoToKa A3bIKOBbIX NpeACcTaBeHUn 6e3 ABHOW AeATeNbHOCTM («a gyMato!y),
HO BeAb 3TV NpPeACTaBAeHNA BO3HUKIN U NPUOGPen CMbICA B pe3yrnbTaTe AeATENbHOCTY C
BeLLEeCTBEHHbIMI MaTepUuanbHbIMU A3bIKOBbIMU 06bekTamu! l HepefKo B npoLecce pasmblLieHNA
Mbl LLEMYeM OTAesNbHble ClI0Ba U Liesible ppa3bl, BO3BPALLAs M MaTepUanbHY0 060SIOUKY.
MepBMYHOCTL BELLECTBEHHOW A3bIKOBOW AEATENIbHOCTY OCOBEHHO ACHO BMAHA, KOrAa Mbl UMEeM Aesfo
C HaYYHbIMW MOZENAMU AeNCTBUTENIbHOCTU. YeNOBEK MOXKET B YME NEPEMHOXKUTb HECKOSbKO
60oNbLIMX YMCcen Uy NPUBECTU NOLOOHbIE USieHbl B HECIIOXKHOM anrebpanyeckom BbipaXKeHUK, HO 3TO
CnefCcTBUE TOro, YTO €ro YUnIu Aenatb 3TO C peasibHbIMU, HaNUCaHHbIMU CUMBOSIAMU. 3afaliTe emy
3ajlauy Noc/oXHee, U OH NOTpebyeT KapaHaal 1 bymary!

NccnepoBaHmem A3bIKOBOW AeATENbHOCTY 3aHUMAKOTCA JIMHIBUCTUKA U NIOTUKA. ﬂI/IHFBI/ICTI/IKy
NHTEpPECYET rNaBHbIM o6pa30M CNHTAKCUC A3bIKOB (B LLNPOKOM, CEMNOTUYHECKOM CMbICJ'Ie), JIOTNKY —
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cemMaHTMKa. Korga CMHTakCcnC N CeMaHTMKa CnneTarnTcAa, HEBO3MOXHO OTAENNUTb U INHIBUCTUKY OT
noruku. Npaeaa, TpaguLMOHHasA IornKa NpoBo3rnallaeT ceba HayKom He O A3blKe, @ O 3aKOHaX
MbILLNIEHWA, HO 3TO NPEeTeHLNO3HOoe 3aAB/IeHNe He criefyeT NPUHUMaTb CUWKOM Bcepbes. M3 Bcex
pa3fenoB 3HaHWUA, N3YyYaloLWMX MbllWeHWe, NOAX0A IOMVMKU CaMbll BHELLHWUW, MOBEPXHOCTHbIN. OHa
He nccnegyeT peanbHbIX MEXaHM3MOB PaboTbl MO3ra, Kak HeMpPOPU3NONoria, He CTPOUT Moaenen
YMCTBEHHOW AEATENIbHOCTU, KakK KNbepHeTMKa, He NbiTaeTca GUKCMPOBATbL U KnaccupuumpoBaTb
CyObEKTUBHO BOCMNPUHMMaeMble AyLIEBHbIE COCTOAHUA, Kak ncnxonorus. B kauectBe ob6bekTa
N3y4yeHnA OHa NPU3HAET NULLb YeTKMe, 0OLeCTBEHHO 3HaunMble (a He 6pen cymacwwenuero!) mbicau.
Ho Takne mMbiCnin Ha caMoM fiene CyTb He YTO MHOE, KaK A3blKOBble NPeACcTaBNeHNA C 061 eCTBEHHO
3HAYMMOW CEMAHTUKOWN. JTOrnyecKknin (CeMaHTUYECKNI) aHanu3 A3blka NPMBOAUT K MEPBUYHbIM
HeonpeaenAeMbiM MOHATUAM M Ha 3TOM KOHYAeTCA; OH He BbIBOAUT HacC 3a Npefenbl A3blKa.

Jlornka cogepunT eLle Teoputo AoKasaTenbcTBa. ECcv nonb3oBaTbCA A3bIKOM He B €ro HaTypasibHOM
BUAE, a B BUAE 3anNuncK, BblAepXaHHOM B COOTBETCTBUMN C KAHOHOM MCUYUCIEHVA NPEANKATOB, TO
MO>KHO YCTaHOBUTb GpOpMaribHble NPM3HaKK CNPaBeASIMBOCTA YMO3aKIloueHU, GopMasbHble
npasuna, NoNIb3yACb KOTOPbIMU Mbl BCETAa 3 NPaBUIIbHbIX NPEeANOCbITOK NOMYyYMM NPaBUSibHble
3aKJIlYeHNA. OTK NpaBua (3aKoHbI JIOFMKM), KOTOPbIE BblPaXKaloTcA TakKe B BUAE A3bIKOBOMO
obbeKTa, 06pa3yoT Memacucmemy No OTHOLUEHMIO K BbICKa3blBaHUAM, MONYYaloLWMMCA B pe3ysbTaTe
npumeHeHns npasun (puc. 7.1). Ana Teopun gokasaTenbCTBa NPeAIoKEHNA ABMAIOTCA 0ObEKTOM 1

pe3ynbTaToM paboTbl. TakM 06pa3om, BCA NOTMKa LENMKOM NEXUT B chepe A3bIKOBOV
AeATeNnbHOCTU. Ee HMXHMI 3TaXK — CeMaHTUYeCKUIA aHann3, BepXHUI — Teopus AokasaTenbcTea. O
Teopun foKasaTesibCTBa peUb Bnepeam; noka Hac MHTepecyeT HUXKHUI 3TaX 1 AaxKe PyHOAMEHT —
CBA3b MeXAY A3bIKOM 1 paboTol Mo3ra.

BWJ,EM CUNTATb, UTO NyTEM A3bIKOBOIO aHaJi3a Mbl MOXKeM NepeBeCTA J'IIO6yIO d)pa3y ectecTtBeHHOro
A3blKa Ha A3bIK NOMMKW. DTO, KOHEYHO, HEKOTOpPOE npeysennyeHne oOCTUrHyTbiX K HactoAawemy
MOMEHTY yCcnexoB, HO 4OBOJIbHO ACHO, YTO B nNpunHUune 3gecb HET HNYero HEBO3MOXHOTO.
Jlornyecknn aHann3 BCKPbIBAa€T BHYTPEHHIOK CTPYKTYPY A3blKa, d)yH,D,aMEHTaJ'IbeIe Y3nbl, N3
KOTOPbIX OH COCTOMUT. |-|O3TOMy noctaBum cebe 3adayy pacCMOTpPETb OCHOBHbIE MOHATUA A3blKa
JIOTUKN N YACHUTDb, NO4YeMY OHU MUMEHHO TakKne N KakKnM o6pa30M OHW CBA3aHbl C AeATeJIbHOCTbIO
Mo3ra. B otnuume ot npe,u.blnym,elh rasBbl, rae peyb Wwiia npemmyectBeHHO O CMHTaKCUCE A3blKa,
NMoCTaBUM BOMPOC O €ro ceMaHTUKe.
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Puc. 7.1. lornka Kak metacucrema

7.3. M03r KakK «4epHBIN SIIK»

CHayvana nonbiTaeMcA 31eMEHTaM A3blKa HANTW HenocpeaCcTBeHHbIE KOPPESIATbI B A€ATENIbHOCTU
MO3ra.

I"Iepsoe NMOHATUNE, KOTOPOE Mbl BBEJIUN MNMPUN ONMMNCaHUN A3blKa JTIOTMKN — 3TO BblCKa3blBaHUA. Yto
MOXHO eMy COMNOCTaBUTL? Hal'lpaLLIVIBaeTCFl OTBeT. accounauunto I'Ipe,qCTaBﬂeHI/IVI. [encTButenbHo,
A3bIK, KakK N MO3I', — CUCTEMa, CJTyXKallaAd anAa co3faHnA Mogenen AencTBUTesIbHOCTU. B cJlydae MO3ra
OCHOBHOW CAaMOCTOATENIbHOW eguHuLEN, KOTOpPaA MOKET AeNCTBOBaTb Kak MOAenNb, ABNAeTCA
accoumnayuA I'IpeJJ,CTaBJ'IeHVIVI, B dJ1y4ae A3blka — BblCKa3biBaHUNE,

Tenepb BO3HUKaET NCKyLHEHNE COMOCTAaBUTb O6'beKTy npeacraBieHume. Ha I'IepBbIIZ B3rnAag aTto
cOo34aeT NMOoJIHYK A CTpOVIHyI-O MHTepnpeTayuto. obbeKkT COOTBETCTBYET NpeaAcTaB/IEHUNIO, OTHOLWLEHNE
mexay obbekTaMu, T. €. BbICKa3biBaHMe, COOTBETCTBYET OTHOLWEHUIO MeXAYy npeancraBeHNnAMN —
accouunaymn. MoxxHo B3ATb npumMep accounaunin «B necy — BOJIKN», KOTOprI7I Mbl nNpuBoguIn B rinaee
4, n ncTtonkoBaTb ero aieqyrwnm o6pa30m: «Nec» N «KBOJIKU» — 3TO 0ObEKTbI U B TO e BpeMA
npencrtaBieHNA, «B nNeCy — BOJIK» — 3TO BblCKa3biBaHUE N B TO »KeE BpeMA accoumnauna.

OfHaKo BHMMaTeSIbHbI aHaNM3 NOKa3blBaET, UTO 3Ta UHTepnpeTauns — 6onbluas HaTAXKKa, 3TO
NCKYCCTBEHHOE BHECEHNE A3bIKOBOW CTPYKTYpPbl B chepy NpeacTaBieHnin, KOTopas Ha CamoM Jene
TaKoW CTPYKTYpoli He o6nagaeT. HauaTtb € TOro, 4to accoumauma npeacTaBieHnn — 3T0 ToXe
npeactaBneHme. NpeanoXeHunio «B 1ecy — BOJKM» TOUHO TaK »Ke MOXHO COMOCTaBUTb
NpeacTaBieHne, Kak CyLeCcTBUTENbHBIM «N1eC» U «BOJIKM». HAaMOMHIMM, UTO accoLmaums MexXay
npeacTaBneHnaMmN Sq 1 S, ecTb HOBOe CUHTEeTMYecKoe npeacTtasneHre U (cm. puc. 3.7). BepHo, uto

accoumauma npeacTaBleHNn ecTb MoaesNb AeNCTBUTENbHOCTU. Ho eCnivi MOHUMATb TEPMUH «MOLOENbY
B LUMPOKOM CMbIC/IE KaK HEKNIN KOPPENAT AeNCTBUTENIbHOCTA, TO U Ntoboe npeacTaBieHne ecTb
mogesnb. Ecnn ke NoHMMaTb Mofesb B Y3KOM CMbIC/E KaK KOPPenAaT AeNCTBUTENIbHOCTMH,
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NO3BONALWMNIA AenaTb NpeackasaHna OTHOCUTENbHO BYAyLIMX COCTOAHNI, TO He BCAKAA accoumaums
6yneT mofesnblo, a NMLWb TaKas, KOTopasa OTParkaeT BPeMEeHHOW acneKkT AencTBuTenbHocTU. Mpouecc
acCoLMMpPOBaHMA BaXKEH NMOTOMY, UTO MPUBOAUT K CO3AaHNI0 HOBOW MOAESNN, KOTOPOW paHee He
6b1710. DTOT NPOLECC AOMYCKAET BMOJIHE CTPOroe fornyeckoe onpepesieHne n MoXeT ObiTb
ob6Hapy»eH B onbiTe NoAO6GHO TOMY, KaK npouecc 06pa3oBaHMA CUCTEMbI U3 MOACMCTEM NEFKO
onpegenmMm n obHapyxum. Ho Henb3sA onpeaenvTb Pasnuna Mexay accounalmen npeacTaBleHnn 1
NpeAcTaBieHNEM, KaK HeNb3A YCTaHOBUTb KPUTEPUIA, MO KOTOPOMY OTAINYATb CUCTEMbI OT MOACUCTEM.

NTakK, BbiCKa3biBaHMeE Bbi3blBaeT npeacraBieHne n 00ObeKT BbI3blBaeT npeacraBneHne 1 Halla
CTpOVIHaﬂ CNCTEMa paccCbinaeTcA. npeﬂCTaBﬂeHI/Ie OKa3biBaeTCA CJIMWLWKOM LWNPOKUM U
HeornpeaeneHHbIM MNOHATUEM, yTOObI NONOXKNTb €ro B OCHOBY MNMpu N3yvyeHnm CceEMaHTNKKN A3blKa. @)
npeacraBieHnm mbol 3HaeM TOJIbKO, YTO OHO ABJIAETCA O606IJ.|€HHbIM COCTOAHNEM MO3ra, a O
CTPYKTYp€ MO3ra Mbl HE 3HaeM NOYTN HAYETO.

B rnaBe 4 Mbl onpeaenmnn A3blk Kak COBOKYNMHOCTb 0ObEKTOB Li, Kak[blll N3 KOTOPbIX ABNSAETCA
euMeHM HeKoToporo obbekTa R;, Ha3biBaeMoro ero 3HavyeHuem. OTHOCUTENbHO OObeKTa Ri Mbl

CKa3anum TONbKO, YTO 3TO KaKMe-TO ABNEeHNA 0ENCTBUTENbHOCTH. Tenepb npuwno BpemMAa 3aHMMaTbCA
YTOUYHEHNEM BOMNPOCA, YTO 3TO 3a ABJIEHUA, T. €. KaKOBa CEMaHTUKa €CTeCTBEHHOTIO A3blKa.

B npocTeiiwmx npumepax, KoTopble 06bIYHO NPUBOAATCA ANA UANCTpaummn L — R; n Kotopble Mbl

NPUBOANN BbliLLEe (C/IOBO «N€B» — »KMBOTHOE NIEB U T. 1.), OObEKT Ri — 3TO NpepfcTaBneHve 06

onpegeneHHom npeamete. BooblLue A3bIK BO3HMKAET B pe3y/ibTaTe acCoLmaLm MexXay A3bIKOBbIMU 1
NPOYMMK NPeACTaBAEHNAMU, MOITOMY €CTECTBEHHO MOMbITaTbCA ONPEAENUTb CEMAHTUKY A3blKa
yepes Te NPeACTaBNEHNA, KOTOPblE BO3HMKAIOT B MPOLiecce A3bIKOBOWN AeATeIbHOCTU. MOXHO
CKa3aTb, YTO 3HaUYeHMe A3bIKOBOro 06beKTa — 3TO TO NpPeACTaBleHNEe, KOTOPOE OHO Bbi3bIBAET, T. €.
baKTNUYECKM TO U3MEHEHME COCTOSIHMA MO3ra, KOTOPOoe NPONCXOAUT, KOrAa B CO3HAHUM NOABAETCS
npeAacTaB/ieHne O A3bIKOBOM 06beKTe. ITO onpeaesieHne BNofiHe BEPHOE, HO, YBbI, HE NPOAYKTUBHOE,
6O COCTOAHMA MO3ra Kak 06 beKTMBHAs peaslbHOCTb HENOCPEACTBEHHO HAM HEAOCTYMHbI U Mbl
CYOUM O HUX JIALLb MO NX NPOABMIEHWNIO B AENCTBUAX YESIOBEKA.

MosToMy BCTaHeM Ha Apyrov nyTb. byaem paccmaTpuBaTh MO3T Kak «4EPHbIN ALMKY, T. €., HE NblTasaCb
MOCTUYb ero YCTPONCTBO, UCCNeA0BaTb TONIbKO HabnofaeMble NPOABNEHMSA ero feaTenbHocTu. Hac
NHTEpeCcyeT CeMaHTUKa A3blKa, T. €. CBA3b (accoumaLlm) Mexxay A3blKoOBbIMU NPeACTaBEHUAMN U
BCEMM NPoYNMN NpeacTaBneHnamm (puc. 7.2). Ho, NockonbKy npeacTaBneHns HaxoaaTca BHYTPY
«YEpPHOro ALMKay, byaeM onMpaTbCA TONbKO HAa COOTBETCTBYIOLLME UM BXOAHbIE AHHbIE, T. €.
A3bIKOBble 0OBEKTHI, 1 BCIO OCTaNIbHYIO0 YacCTb AENCTBUTENBHOCTU, KOTOPYIO Mbl OyAeM AnA KPaTKOCTH
Ha3blBaTb HEA3bIKOBOW. TaKOB BXOA, «4epHOro AWmKay». Ero Bbixog, oueBUAHO, 3TO Habnogaemble
LENCTBNA YenoBeKa.
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Puc. 7.2. Mo3r Kak «4epHbI ALLMK»

Tak Kak cnctema e iCTBU BeCbMa CJTI0’KHA, Mbl He CIBUHEMCA C MeCTa B MOMnbITKaxX U3yyeHus
CEMaHTUKN, eCliN He BblbepeM KaKoW-TO NPOCTOM TUM AeACTBUA B KauecTBe 3TanoHa. OueBnaHo,
AOMKHO ObITb HE MeHee ABYX BapMaHTOB AeNCTBUA, YTOObI OHO HEC/TO KaKyo-To MHopmauumto. [ycTb
nx 6ypet poBHO ABa. HazoBeM nx nepBbiM 1 BTOPbIM 3MAs0HHbIMU 0elicm8uAMU. DNEMEHTAPHbIN aKT
MO M3yYeHUIo CeEMaHTUKN opopmum criegyrowmm obpasom. Yenoseky, BOCIpUHMMatOLLEMY
onpefeneHHy HeA3bIKOBYIO AENCTBUTENBbHOCTb, OyaeM NpeabABAATb A3bIKOBble OOBEKTbI, @ OH
NyCTb COBEpPLUAET B KauecTBe peakuumn Ha npeabaBieHne OAHO 13 ABYX 3TaSIOHHbIX 4ENCTBUMN.

7.4. IlogTBepKaeHNe ¥ OTPULIAHNE

DTy CXeMy Mbl U3MbICIIUAN YNCTO TEOPETUYECKM KaK NPOCTENLLNIA MeTo onpeaeneHna CeMaHTUKN
A3blKa B YC/TIOBUAX, KOrAa MO3r npeAcTaBisaeTca YepHbIM AWMKOM. /I BOT OKa3blBaeTCA, YTo 3Ta CXxema
AENCTBUTENbHO CYLLEeCTBYET B A3bIKOBOW AeATe/IbHOCTU, BO3HUKAA CTUXUIHO Ha PaHHMX 3Tanax
pa3BUTKA A3blka! Y BCcex HapoaoB, BO BCEX M3BECTHbIX HAaM A3blKaX Mbl HAXOA4MM ABa 3TaIOHHbIX
LEeNCTBUA, KOTOPble Ha3biBaloTCA nodmaeepxoeHuem n ompuyaHuem. O rnyboKom [peBHOCTY ITUX
[EeNCTBUIA CBMAETENBbCTBYET TO, UTO Y NoAaBAlLWEro 60/blMHCTBA HAPOA 0B (BO3MOXHO, Y BCEX) OHU
BbIPaXKalOTCA He TONbKO B C/IOBAX, HO 1 B XecCTaX. ECn Mbl 4yTb-4yTb NPUOTKPOEM KPbILIKY YePHOro
ALWNKA — B TOW CTEMNEHMU, KaK 3TO OTPaXXeHO Ha puUC. 7.2, TO CMOXKeM OnpeaennTb NOATBEPKAEHME KakK
[eCTBME, KOTOPOE NPOU3BOANTCA, KOTAa A3bIKOBbIN 0OBbEKT 1 AENCTBUTENbHOCTb HAXOOATCA B
OTHOLUEHUNWN UMA — 3Ha4yeHue (T. e. CyLLeCTBYET HY>KHaA accoLmaumna MeXXay A3bIKOBbIMA 1
HeA3bIKOBbIMY NPeACTaBNeHNAMN), @ OTPULLIAHNE KaK AeNCTBME, COBEPLUAEMOE, KOrAa Takoro
OTHOLLEHMA HeT. Ho yenoBek, Korga OH YUMTCA NPaBUiIbHO yNOTPebnATb NONOXKUTENbHbIE U
oTpuuaTesibHble C/I0Ba N KeCTbl, Pa3yMeeTCA, HUYEro He 3HaeT O NpeAcTaB/ieHNAX, accoumaumax u T.
n. MpocTo ero cHauyana yyat roBOpUTb «KOLLIKa», «CobaKa» U T. 1., yKa3blBasA Ha COOTBETCTBYIOLLME
npegMeTbl, @ MOTOM yyaT CoBeplUaTb NOATBepxaatoLwme AeNCTBUA, KOraa roBOpPAT «3TO KOLUKa»,
YKa3blBasA Ha KOLLKY, 1 oTpuLatoLlee feNcTBMe, KOrga roBOPAT «3TO KOLIKay, YKa3blBas Ha cobaky. U
Ha NepBOM 1 Ha BTOPOM 3Tane yenioBek obyyaeTca NpaBuIbHOW A3bIKOBOW AeATENbHOCTU, ONMpPaschb
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Ha cNoCOOHOCTb CBOEro Mo3ra K pacno3HaBaHUIO N aCCOUNNPOBaAHNIO, HO HNYEro He 3HaA O
MexaHM3MaX MO3ra, T. €. UCMOJ1b3yA ero Kak qepr||7| AWNK.

NocnepHee 3ameyaHne obbAcHseT, noyemy HeT HW4Yero yanBuTeJSIbHOro B TOM, YTO CXe€Ma 3TaJTIOHHbIX
AenCTBUN NPOYHO BOLWJ1a B A3bIKOBYIO MPAKTUKY. Mo3r yenoseka — LJGIZ)HbIVI AWK U ONAa Hero
CaMoro, n gna gpyrux 4ieHos O6LIJ,€CTBa. OTtciopa I'IOTpGGHOCTb B O6IJ.|€CTB€HHO 3HaYMMOM cnocobe
YTOUYHEHNA CEMaHTUKN, KOTOPaA NPOABNIAETCA, €ABa A3bIK 4OCTUTaeT MUHUMAJIbHOIO YPOBHA
CNOKHOCTH.

DTanoHHble 4eNCTBUA noarsepXaeHmAa n oTpnuaHmMA OTHOCATCA HE K AEeNCTBUTENbHOCTN CaMOM NO
cebe, I'IOJJ,06HO nepBUYHbIM A3bIKOBbIM obbekTam, a K CBSI3n mMexay nepBUNYHbIMIN A3bIKOBbIMIA
obbeKkTaMn n AeNCTBUTENbHOCTbIO. OHKM ABNAKOTCA NeMeHTaMM memacucmemeol, MO OTHOLIEHUIO K
cancTeme nepBrMYHbIX A3bIKOBbIX 006beKTOB. BBeneHne B O6UJ,€CTB€HHle NPaKTNKy AeNCTBUN
noarBepXoeHMA N oTpnuaHMA — 3TO Ha4aJ10 TOro METaCUCTEMHOTIO Nnepexoa B paMKax A3bIKOBOW
OeATEJIbHOCTU, cneayrwnmm 3TarnaMmm KOToporo ABJIAETCA NOABIEHUNE A3blKa NOTMKUN N TEOPUIN
YMO3aKNKYeHNA. |-|O,D,TBep>K,£l,eHI/IFI n oTpnuaHMNA NOABNAIKOTCA B Pa3BUTUN yenoBeyeckomn KynbTypbl
Be€CbMa pPaHO, HO BCe XKe He CTOJ1b PaHO, YTOObI MOXHO ObINO HANTU UX npoo6pa3 B AENCTBUAX
>KNBOTHbIX. [AnA nepBUYHbIX A3bIKOBbIX 00bEKTOB TaKkume npoo6pa3b| CyweCcTBYHOT, Kak Mbl 3HaeM, B
Bnae CMrHanoB Y KMUBOTHDbIX. Cp@JJ,VI 3TUX CUrHANoOB ObIBAOT TaKMe, KOTOpPblE€ MOXKHO OMNCAaTb Kak
yTBeEpANTENbHbIE N OTpULUaTe/IbHbl€, HO OHN HE NMEKT HNYETO o6mero C ceéMaHTNn4YeCKnmMmmn
AeNCTBUAMN noarBepXgeHnMAa N oTpnuaHmA, KOTopble HalpaB/ieHbl Ha CaMW CUTHalbl, 3aKlagblBaloT
OCHOBbI MeTacucTemMbl. 34eCb Mbl BUANM €eLLe 0gHO npoAsiieHne 3akKOHa pa3pactaHnA
npegnocnenHero ypoBHA. OI'pOMHbII‘/'I POCT Yncila NepPBUYHbIX A3bIKOBbIX 00beKToB (CI/IFHaJ'IOB),
KOTOprI7I O6Hapy>KI/|BaeTCFI B YenoBeyeCkom O6U.|eCTBe, Ha4MNHaeTCA OAHOBPEMEHHO C 3apoXaeHneM
MEeTaypPOBHA.

7.5. ®eHOMEeHOIOTUYeCKOoe oNpefie/ieHIe CeMaHTUKI

Tenepb Ham HETPYAHO ByAET MHTEPNPETUPOBATL C TOUKU 3peHnA GEHOMEHOTONMYECKOro
(«<4epHOALMYHOrO») NoAXoAa OCHOBHbIE MOHATMA NIOMMKN. BbicKa3blBaHWe — 3TO, OYEBUAHO, TAKOWN
A3bIKOBbIN 0OBEKT, K KOTOPOMY OTHOCATCA AENCTBMA NOATBEPXKAEHMA 1 oTpuuaHnAa. CemMaHTUKa
A3blKa NPeACTaBAETCA BHeWHeMyY HabnoaaTento Kak QyHKLMA ABYX apryMeHTOB — BblCKa3blBaHMA U
AEeNCTBUTENIbHOIrO COCTOAHNA Belleu, MPUHNMAaoLWaa OAHO N3 ABYX MCTUHHbIX 3HAYEHWUIA:

«BEPHO» («fay, KUCTUHA») N KHEBEPHO» (KHET», «J1I0XKbY»). 3HaUeHMe 3ToN GYHKLUMM BbipabaTbiBaeTcA
YepHbIM ALMKOM — MO3roM YesloBeKa, BnagetoLero AaHHbIM A3bIKkoM. Kak 3To nponcxogut,
BHELLHWI HabnogaTenb He 3HaeT.

Bbicka3biBaHMe — OCHOBHaA eanHNnLa A3blKa. PaCCManI/IBaFI A3bIK KaK CUCTEMY, Mbl JONXKHbI
MOCTaBUTb BOMNPOC: Kak MOXXHO CTPOWTb BblCKa3blBaHNE — CUCTEMY U3 BblCKa3blBaHNN — noacncTeMm.
Tak mbl npuxognm K eBe|eHNIO JIo2UYEeCKUX C8A30K, O KOTOPbIX TOBOPWUJTIOCb B I'IpED,bIJJ,yLIJ,EVI rnaBe.

PeanbHasa nencrBUTeNbHOCTb BOCMPUMHMUMaAETCA YeJTOBEKOM Hepe3 nocpencrso opraHoB YyBCTB, OHa
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npeAacTaeT nepes HAM Kak COBOKYMHOCTb COCTOSIHMI peLenTopoB — cumyauus. Ecnn 6bl uenoBek He
yMen ynpaBfiAaTb CBOVMM OpraHammn 4yBCTB 1 KOHLEHTPUPOBATb BHMMAHME Ha KaKNX-TO YacTAX
CUTyauum, T. e. ecv 6bl CUTyaL A BCeraa ABNsANachb AsA Hero Yem-To LiefibiIM U NOSIHOCTbIO 3aaHHbIM
N3BHe, TO BCA JIOTMKa OrPaHNUnBanachb Obl, BEPOSATHO, UCUMCIIEHMEM BbICKa3blBaHWN. Ho Ha camom
Aene YesnioBeK YNpaBseT opraHaMu YyBCTB, HanpuUmep, MOXeT PUKCUMPOBaTb 3peHne Ha TOM Ui
NHOM npegmeTe. [T03ToMy CMTyaLma — 3TO He NPOCTO AeNCTBUTENIbHOCTb, a AENCTBUTENIbHOCTb C
yKasaTefieM 8HUMAJHUS, T. €. C BblAeNeHHOWN 0651acTblo (onpeaeneHHom Npruban3nTenbHO), O KOTOPO
Mbl FOBOPUM, UTO KOHLIEHTPUPYEM Ha Hell BHMMaHME.,

Y NOHATUS BHMMaHWeE eCTb 1 NCUXONOTMUYECKUI acMneKT, HO Mbl MOCTapaemcs 06onTrCb 6e3 Hero. Tak
KaK, MaAs Ha YenoBeKa CO CTOPOHbI, MOXHO ONpeaeNinTb, Ha YTO OH CMOTPUT (U YTO OLLyLIaeT,
HIOXaeT U T. 1.), AENCTBUTENBHOCTb C YKa3aHNEM BHUMAHUA MOXKHO PacCMaTPUBATb Kak aprymeHT
bYHKLUMM NPU «.YepHOALMYHOMY» noaxoae. YTo6bl yTOUHUTb NOSIOXKEHME BblAeneHHon obnacTtu, nioam
npuberatoT K )ecTam (YKa3blBaloT NasibLEeM) UK K CJIOBECHBIM NOSICHEHUAM. Pe3ynbTaTt B 0601x
CNlyyanx oanHaKoB. Ecnn Bbl ckaxeTe: «fl nmeto B BUAY TONCTYIO KHUTY, KOTOPYIO AEPXKUT B pyKaxX
AEBYLLKa B pO30BOM M/aTbe», TO Bal cobecefHMK 6yaeT nepeBoanTb B3rNag, MOKa OH He NpumMeT
HeoOXOoAMMOro HanpaBeHNA.

Hago yuecTb 1 ewe ognH acnekT BXOAHbIX AAHHbIX CEMAHTUKM — BPEMEHHOW acnekT. Ecnn 6bl
peakumna mo3ra onpegenanacb TONIbKO CUTyauMen B O4UH ONpPeaeNieHHbI MOMEHT BpeMeHuU, 6e3
CBA3M C 6NN3KMMM NO BPEMEHWN CUTYaUMAMMN, TO ONATb-TAKW JIOFMKa OrpaHnymBanach Obl, BEpPOATHO,
OAHVM NCUYMCNEHNEM BblCKa3sbiBaHU. OQHAKO B AENCTBUTENbHOCTN MO3I BCerga XpaHuT NamATb O
pAge Npoweawnx CMTyauni, T. . peakuma Mo3ra — U1, B YaCTHOCTU, STAIOHHOe AeNCTBUE — eCTb
Bcerga yHKUMA KuHoMeHmMeol cumyayud. Mbl yacTo He oTaaem cebe B 3TOM oTyeTa, M60 B
OKpY»KaloLLen Hac cpefe CyLWecTBYOT NpeameTbl, OOHapyKMBatoL e OTHOCUTENbHYO HEM3MEHHOCTb,
N KOrAa Mbl KOHLEHTPUPYEM BHUMAHWE HAa HEU3MEHHOM NpPeAMeTe, HaM KaXeTCA, YTO Mbl UMeem
Aeno He C KNHOMEHTON, a C OA4HUM Kaapom. Ha camom e aene, aHann3 NOHATUA Npeamer,
NpPOBeAEHHbIN Bbille, MOKa3biBAET, YTO BPEMEHHOM acNeKT UFPaeT B HEM peLlatoLyto ponb. Tenepb,
KOrga mMbl BBE/IM MOHATME yKa3aTena BHUMaHWUA, Mbl MOXKEM OMnpeaenmTb NpeaMeT Kak KUHOMEHTY
CUTyauuin C OAHOMN HENPEPbIBHOW JINHMEN YKa3aTesnAa BHUMaHUA.

1o KaKoW cTeneHn Mbl CKITOHHbI UITHOPUPOBAaTb ANHAMNYECKNI acnNeKkT BOCMPUATUA, BAOHO U3 TON
CUTyaLun, KOTOPYIO Mbl OObIYHO OMMNCbIBAEM Kak Hannuyme ABYX UM HECKONbKNX BblAeNeHHbIX
npeameToB. Ham KaxeTcA, UTO Mbl BOCMPUHMMAEM KaxKabl NpeaMeT Kak OTAeNbHbIA U BMeCTe C TemM
BblgenifaemM BCe nNpefamMeTbl, KOHUEHTPUPYA Ha HUX BHUMaHWe ogHOBpeMeHHOo. OgHaKo npocTeniumnm
NCUXONOrNYECKUI CamoaHanm3 ybexaaeT, YTo Ha CaMOM iefne B TakOW CUTyaL M BHUMaHMe
coBepLiaeT ObICTpble NepebeXkkn ¢ OJ4HOro NpegMeTa Ha Apyron. Ha KnHoneHTe cutyaumii TMHNUA
yKa3aTensa BHMMaHuA 6yaeT pa3pbiBHA, @ MIMEHHO TaKOBa, YTO €e MOXKHO JIerko AOMNOHUTb 0
HeCKOnbKKMX (MO Yncny NpeaMeToB) HenpepbIBHbIX NMHWIA (puc. 7.3).
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Puc. 7.3. Pa3prBHaH JINHNA BHUMAHNA, KOTOPaA MOXKeET 6bITb AOonNoJjiHEHa A0 ABYX HEMPEPbIBHbIX NINHWI

Mbl nogoLwny BNAOTHYIO K onpeaeneHunio NoHATUS ob6bekTa B normke. Mbl yCTaHOBMAN, YTO
«HeA3blKoBaA AeNCTBUTENbHOCTb» Ha PUC. 7.2, KOTOpasi NOJAETCA Ha BXO/ YepPHOro AlMKa, Bceraa

YaCTUYHO pacyyieHeHa, pa3mMeyeHa B NPOoCTPaHCTBE N BpeEMEHN. Ee MoXHO npeactaBuUTb Kak
KMHONEHTY, Ha KOTOpOVI npoyepyeHa NMMHNA nepemMelleHnAa ykasatend BHUMaHNA. |_|pl/l‘-IeM
OKa3bIBAETCH, YTO 3TA-JINHNSA MOXKET ObITb pa3prBHOVI, HO AOoNnycCKaTb AONO/MIHEHNE O HECKOJIbKUX
HernpepbIBHbIX NUHUI. BoT 3TK HeNpepbIBHbIE JINHUN U CYTb 0b6beKTbl.

Takum o6pa30M, 00BbEKT NOrvKN NOSTHOCTbIO oc306o>|<,qu OT NpeagMeTHOro coaep»KaHnA, oHO
nepeHoCnTCA B BbiICKa3blBaHNA O ldHHOM obbekTe. O6bEeKT — 3TO UaEHmUd7UKGmOp, o6nap,arou1,|/||7|
TOJIbKO CBOMCTBOM ObITb TOXKAECTBEHHBIM CaMOMYy cebe n o6o3Haqarou1,|/||7| HENPEPbLIBHYIO JTINHNIO
BHMMaHWA. ITO NMosioXKeHune 6b110 yxe JOCTaTOYHO OCBELWEHO B npe,u,bmyw,eﬁl rnase.

Korga BMecTo Hepacu/ieHEHHOWN AeNCTBUTENbHOCTM Mbl MOJAEM Ha BXOJ YEPHOro AlMKa
AENCTBUTENBHOCTb, PacUfIeHEHHYIO Ha 06beKTbI, BbICKa3blBaHME CTAaHOBUTCA 3aBUCUMbIM OT cnocoba
pacufieHeHus, T. €. OT 06 bEKTOB, KOTOPbIE Mbl BblAeNIAEM: OHO NpeBpaLLaeTcs B npedukam.

7.6. JlIormyeckoe mMOHATIE

Mbl MOYTN 3aKOHUMNIN @aHAN3 OCHOB JIOTUKKM C TON TOUKM 3pEeHMA, KOTOpasa pacCMaTpMBaeT MO3T Kak
yepHbIN AWKMK. OCTanocb TONbKO onpeaenmTb obLee NOHATUE «lornyeckoe noHaTney. OnpepeneHune
3TO MPOCTO: NOHATME — 3TO NPeAnKaT Un nornyeckas ceaska. OCHoBaHMe TaKOBO: NpeauKaTbl U
CBA3KM — 3TO Te 6a3ncHble GYHKLMOHANbHbIE Y3/1bl, KOTOPble Mbl OOHapY»KMBaeM B A3bIKOBOW
peAatenbHocTun. NMoHATne GYyHKLMM B TOM CMbIC/E, KaK Mbl €ro onpeaenuin Bbllle, MO>KHO He
BO3BOANTb B PaHI OCHOBHOIO JIOrMY€CKOro NOHATUA, TaK Kak OHO, KaK Mbl BUAENW, BbIPa3nMO yepes
npegnkaTbl 1 CBA3KK. HO B 6onee WMPOKOM CMbICIIE 1 IOTUYeCKne CBA3KU, U MPeanKaTbl ABNATCA
byHKUMAMN, T. €. onpegeneHHbIM CNocobOM CONOCTaBNeHUA 3HAYEHNIN (MCTUHHBIX B AAHHOM Cllyyae)
aprymeHTam. Mo3ToMy MOXHO CKa3aTb, UTO JIOFMYECKOe NOHATUE — 3TO PYHKLMA, apryMEHTbI
KOTOPOW — A3bIKOBblE OOBEKTbI 1 CUTyaLMn, @ 3HAaYEHNA — A3bIKOBble 06BbEKTbI. Pe3ynbTatom
NOTMYECKOro aHanm3a A3blka ABNAETCA Pa3NoXKeHMe A3bIKOBOW AeATENbHOCTU Ha OQHOTUMHbIE
$YHKUNOHaNbHbIE 31eMEHTbl — CBA3KM 1 NpeauKarbl.

Kaxkgoe nornuyeckoe NoHATME onpeaenaeTcs, BO-NepBbiX, CBOUM MaTepuasibHbIM HOCUTEIEM —
A3bIKOBbIM 06 beKTOM (B 6ONbLUINHCTBE C/TIOBOM UK C/TIOBOCOYETAHMEM) U, BO-BTOPbIX, CNOCOOOM
MCMNOJIb30BaHUA 3TOro 06beKTa B 06LECTBEHHOW A3bIKOBOW AeATENBHOCTU. BTOpPOI NyHKT faeT
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BO3MOXXHOCTb YTOUHUTb NEPBbIN; CJIOBA KKOLLKAY, KOLLKa», <Kowka», «kKOLLIKA» — 3TO pa3Hble
A3blKOBble 06BbEKTbI (NepBble ABa OTANYAOTCA NONTOXKEHNEM B MPOCTPAHCTBE, TPETbE U YETBEPTOE,
BAO6ABOK, LWPNPTOM), HO Mbl CYNTAEM NX HOCUTENAMU OJHOIO NOHATUA, NOO B A3bIKOBOW
LAEATENbHOCTM OHW BbICTYMAOT Kak Hepasnnuymmble. TO XKe C U3BECTHbIMU OFPaHNYEeHUAMN (HO TONbKO
C orpaHmnyeHunamun!) MoXHo ckazaTtb o crioBe «die Katze» HemeLKOro A3blka, M60 OHO NCMONb3yeTCs
aHaNOrMYyHo (HO TONbKO aHaNOrM4HO!) CNOBY «KOLLIKa» B PYCCKOM A3bIKE.

lNoHATNA A3blKa o6pa3y|OT nepapxmyeckyro CUCtemy. B HEKOTOPbIX CcNeunann3npoBaHHbIX A3blKaX
(ﬂO,El,'bFBbIKaX), NCNoJib3yemMblX TOYHbIMU HayKaMW, 3Ta nepapxma onpenesieHa copepueHHo ABHO A
CTporo. MoHAaTKA, pacnosioKeHHble Bbllle B NepapxXnn, npl/|o6peTa+0T CMbICI Iorn4yecknx
onpep,eneHl/u?l yepes3 NoHATUA 6onee HMU3KOro YPOBHA, T. €. YKa3blBa€TCA, KaKUM o6pa30M, ymeA
onpenenAaTtb UCTMHHOCTHbIE 3HaYEHNA NPEONKaTOB 6onee HN3KOro YPOBHA, MOXHO onpeaennTb
3HaueHue npennkaTta 6onee BbICOKOro YPOBHA. B ecTecTBeHHbIX A3blKaX CTpOI'OVI nepapxmn HeT, HO
€CTb Nnepapxma npm6m/|3|/|Teanaﬂ. DTO 3HAUUT, YTO Mbl MOYKEM OLLEHUTb «CTEMEHb yAaneHHoCTn»
NOHATUA OT HENOCPEACTBEHHDbIX JAHHDIX OMbITa MYTEM JIOTNMYECKOro aHaJZin3a 1 pacwieryieHnA
CNOKHbIX MOHATUN Ha bonee NPOCTble KOMMNOHEHTDI; CTeneHb yaaneHHOCTU NOHATUA OT
HenocpeaCcrBeHHOro ornbiTa MOXKHO OTOXAECTBUTDL C BbICOTON NONOXKEHMNA B nepapxmn. Tak Kak
pacuwennieHmne Ha KOMNOHEHTbl HEOAHO3HAYHO, CaM cnocob pacuwennieHnAa He NOJIHOCTbIO
(I)OpMaJ'IVBOBaH 1, HAKOHEeL,, HNKTO eLlie He BbINOJIHAM TaKoun pa6OTbI AnAa BCero A3blka, OLeHKa
NMOJIOXKEHUA B NepapxXmn np|/|6n|/|3|/|Teana. I'Io>|<any|7|, Hanbonee TBEPAO YCTAaHOB/IEHHDIM (I)aKTOpOM
ABNAETCA NePBUYHOCTb (I'IpVIHaﬂﬂe)KHOCTb K HNXXHEMY YPOBHIO Mepavan/l) pAda NpennkaTtos,
KOTOpble HNKaK HE NoAAatoTCA pacCllenieHuto.

Mem,u,y NOHATNAMUN A3blKa CYLLECTBYIOT MHOIOUNCNIEHHbIE NepeKkpeCTHble CBA3U, KOTOPbIE 3aal0oTCA
MHOECTBOM BCEX UCTUHHDbIX BblCKa3biBaHWUI, B KOTOpPble BXOAAT pacCMaTpuBaeMble€ MOHATUA. A3bIk
— 3TO CUCTEMA, U MOHATUA €ro UMEKT CMbIC/ TONIbKO KaK 31IeMEHTbl CUCTEMbI. 3HaYeHme CNoBa
onpegenAaeTca Tem, Kak 3To CJ1oBO NCMNOJIb3YETCA B A3bIKOBOW AeATenbHOCTU. KaXaoe cnoBo Kak Obl
HeceT Ha cebe oTneYaToK BCex I'Ipe,D,J'IO)KeHI/IIh, B KOTOPblE€ OHO KOF}J,a-J'II/I6O BXOAMNO, OHO 3/1eMEHT
cucremol. B TpaJJ,I/ILl,I/IOHHOI7| Jlornke, Korga roBopAT O NOHATUAX, YKa3blBalOT Ha iB& (I)yHKLl,I/II/I NOHATUA.
CNTYXKUTb 3JTIEMEHTOM CYyXOEHUA, T. €. cnocobom (I)OpMI/IpOBaHI/IFI MbICJTIN, N B TO »Ke BpeMA
KOHUEHTPNPOBATb B cebe yxe nmerwmneca mMmbicJin, 3HaHMA O npeamerte. OTa ABONCTBEHHOCTb
ABNAeTCA cnegcrBnemMm cucmemHo20 Xxapakmepda NoHATUA. A3bIKOBbIN 0OBEKT (CJ'IOBO), BblpaH(aIOU.l,Ml‘fl
NOHATNE, NCNOJIb3YETCA KaK 3/1IEMEHT ANA NOCTPOEHNA MO4EN TN AEeNCTBUTENBHOCTU U accounmnpyeTca
d)yHKU,I/IOHaJ'IbHO, T. €. B A3bIKOBOW AENCTBUTENbHOCTU (a canepoBaTesibHO, U B Halem BOO6pa>KeHVII/I),
CO BCEMN MO eNnAMU, B KOTOPbIX OH y4YaCTBYeET. |_|03TOMy, XOTA HAaTpeHNPOBaHHAA cobaka n otnmyaet
KBafpaT OT Kpyra, He/lb3A CKa3aTb, YTO OHa BflafeeT NOHATNEM «KKBapaT». 3TO CJIOBO BKJIIOYaET B
ceba MHOXeCTBO Belen, o KOTOpPbIX cobaka He MMeeT HX Manenwero npeacrtaBneHnA. |_|O3TOMy e
Hanbosnee TOYHbIN nepeso C 0O4HOro A3blka Ha npyr0|7| — JTO fajieko He BCcerna 6yKBaJ'IbeI|h
nepesogan. H€O6XO[J,VIMO yyedcTb pas3nnyme CUCTem. CTpOI’O roBopA, abCONMOTHO TOYHbIN nepesoj
BOO6UJ'e HeBO3MOXeH (3a NCKII0UYEHMEM, ObITb MOXKET, BblICKa3blBaHWN, copepawmnx nnb
nepBnyHblie NOHATUA, AOCTYMHbIE co6a|<e).

7.7. CIpyKTypHBIii IOAXO],
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Jlornyeckoe noHATME Mbl onpefensem Kak snemeHT GyHKLMOHNPOBaHMA A3bIKOBOW CUCTeMbl. Tenepb
Mbl NOMNbITaemca AaTb obLee onpeaeneHne KNGepPHETNYECKOro NMOHATUA <MOHATNE», ONNPAACh He Ha
bYHKUNOHaNbHbBIN, @ Ha CTPYKTYPHbI NOAXOA,

PaccmoTpum CHOBa NOHATME «BHYTPU» B MPUIOXKEHWM K pacno3HaBaTeNo KapTUHOK. Kak Mbl cTanu
Obl CTPOUTb CUCTEMY, UMEIOLLYIO MOHATUE «BHYTPU»? OUeBNAHO, CHayana Mbl 4OSKHbI Obinn 6bl
CKOHCTPYMPOBaTb KNAacCUPUKATOPbI ANA NOHATUI KMNATHO» N «KOHTYP». HanoMHuMm, 4To
KnaccupurKkaTop — 3TO KnbepHeTnyeckan cuctema, KoTopasa pacno3HaeT NPUHAANEKHOCTb BXOAHOIO
COCTOAHMA (CUTYaLUK) K onpeaeneHHOMY MHOXECTBY (apUCTOTENEBCKOMY MOHATUIO) 1
nepepabaTbiBaeT €ro B BbIXOAHOE COCTOAHMNE, OTPaKatoLLee BarKHENLLE XapaKTEPUCTUKN CUTYaL N,
Hanpumep, knaccnpukatop nATHa pacno3HaeT Hannume NATHa 1 UKCUpyeT KOOPAMHATbI TOYEK,
orpaHuumBatowue ero. Ha puc. 7.4 mbl 0603Haumnu My, Mo,... n Ky, Ko,... KnaccnpukaTopbl NATEH 1

KOHTYPOB COOTBETCTBEHHO. T KNaccudrKaTopbl 06pasytoT NepBbli yPoBEHb MEPAPXUN, NOO MNX
BXOJ[ — COCTOsIHME peLenTopoB. OHN NEPeBOAST CUTYALMM C A3blKa CBETALNXCA TOUEK Ha A3bIK
NATEH 1 KOHTYPOB.

MocTpons NepBbIf YPOBEHb, Mbl MPUHMMAaEMCA 3a BTOPON. Mbl KOHCTpyupyem Knaccudmkatop B (cm.
puc. 7.4), Ha BXoJ KOTOPOro NOAAETCA BbIXOA OQHOrO KnaccmdurkaTopa NATHa, NyCTb 310 byaeT I'Ii, n

OQHOro KnaccmdukaTopa KOHTypa Kj. BbIxogHbIX cOCTOAHMI Y KnaccudmrkaTopa B gomkHO ObITb BCero
ABa. 0OHO («A4a») HacTynaeT, Koraa nATHO, PMKCUpyemoe KnaccnudpukaTopom I'Ii, NEXNT BHYTPYU
KOHTYpa, GKCcupyemoro Knaccupmnkatopom Kj, a BTopoe («HeT») — B NPOTUBHOM cilyyae. Ham
XOTenocb Obl, yTobbI KNaccndrkatop B MoxHO 6bino 6bl NpuMeHUTb K tobor nape ([M;, Kj). Ho 6b110
6bl 6e3ymMmmnem genaTb CTONbKO 3K3eMnApoB B, CKONbKo ecTb nap (I'Ii, Kj)! [MosTOMy Ham HeobxoaNMm

KaKoW-TO nepeknoyaTesb, C MTOMOLLbI0O KOTOPOro Ha OAHO-eANUHCTBEHHOE YCTPOMNCTBO B MOXHO Gbino
6bl nogaTb MHPOPMaLMIO U3 pPa3HbIX TOUEK CUCTEMDI. Tak Kak 6eccMbICIEHHO NofaBaTh Ha
KnaccndukaTop MHGOPMaLNIO HEMOCPEACTBEHHO OT PELENTOPOB UK U3 KaKUX-nbo apyrmx
HenoAxoAAWMX TOUeK, NepekntoYaTesb ciegyeT CKOHCTPYMPOBaTb Taknm 06pa3om, YToObl OH Mor
nopatb MHGopMauuio oT Nobor 13 nap (I'Ii, Kj) N HUKaK NHaue.
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Peusmrops

[1— nAatHo, K — KoHTYp, B — BHYTpK, BB — BONTN BHYTpWU.
Puc. 7.4. Nepapxus knaccnprkaTtopos

Knaccudumkatop B pacnonokeH Ha BTOPOM YPOBHE CUCTEMbI B LileIoM. BO3MOXHO, uTto oH bypeT
MCNOSb30BaH B KayeCTBe BXOAa A/A TpeTbero ypoBHA. [lonycTnm, Hanpumep, 4To OT CUCTEMbI
TpebyeTcAa pacno3HaTb MOHATMNE KBONTHU B...» ITO NOHATME AMHAMNYECKOE, OHO CBA3AHO C BPEMEHEM.
B KauecTBe Bxofa 34ecCb Ha4o paccMaTpmBaTb He OAHY CUTyaumio, a X NoceoBaTeNbHOCTb, TO, YTO
ObINO BbILE HA3BAHO KMHOMEHTOW CUTyaunin. lNpn Hannumm Takom KMHOMEHTbI Mbl FTOBOPUM, YTO
MATHO «BOWI/10 8» KOHTYP, €C/IM CHayasna OHO Obl/1I0 BHE KOHTYPa, a MOTOM CTas1o BHYTPW Hero.
OueBnAHO, pacno3HaBaTesb NOHATMA «BOWTM B» (Ha puc. 7.4 oH o603HaueH BB ) 6yaeT Ha cBoem

BXoae Tpe6OBaTb BblXOa OT pacCno3HaBaTeNnA B nnn HeckonbKkmx pacno3HaBaTene|7| B, oTHOCAWMXCA K
pa3nnyHbiM Kaapam KNUHONEHTDI (B nepBom diydae OH JOJTXKeH UMETb yCTPOIZCTBO ONnA XpaHeHnA
nocnenoBaTtesibHOCT OTBETOB «fa» NI «HeT»).

Monyuunacb nepapxua KnaccndrukKaTtopoB. ITO ANA HAC He HOBO, Mbl Y>Ke paccmaTprBani nepapxumio
KnaccnéoumkaTopos B rnase 2. Ho B rnaee 2 Mbl OrpaHNYnBaNnCb apuCToTENEBCKUMN MOHATUAMMN, NPU
3TOM nepapxma KnaccmPpmnKkaTopos BbICTyMana TONbKO Kak CPeACcTBO pacrno3HaBaHWA NOHATUN U He
BXOAWNa B onpeaeneHne NoHATUA «NoHATUe». [ToHATME «noHATUE» (apUCTOTeNEeBCKOE) Mbl
onpeaenuan He3aBMCMMO OT YCTPONCTBA NepapXmn KnacCudrKaTopoB Kak HEKOTOPOE MHOXeCTBO
CUTYyaUUI, MHaye roBops, Kak GyHKLUUIO, NPUHUMAIOLLYO UCTUHHOE 3HaUYeHne «BePHO» Ha JaHHOM
MHOeCTBe cMTyaLlun.

Tenepb e, Ula KNbepHeTNYECKOe NCTONIKOBAHME TaKNX MOHATUN, Kak KBHYTPWY, Mbl BUANM, YTO He
MOXeM onpenenntb obLee NOHATME «NMOHATME», ONNPAACH TONbKO Ha YPOBEHDb PELLENTOPOB, a
MO>KeM onpefenuTb ero NnLb Kak 3N1eMeHT cucmembl NOHAMuUU. NOHATUIO «BHYTPU» COOTBETCTBYeT
Ha puc. 7.4 knaccudpurkaTop B He TONbKO Kak yCTPONCTBO, NepepabaTbiBatoLLiee AaHHbIN BXO B
AAHHbIN BbIXO, HO 1 Kak nodcucmema BCen CUCTEMbI paCno3HaBaHUA, T. €. KaK 3JIEMEHT, CBA3aHHbI
onpegeneHHbIM 06pa3omM C APYrMY 3fIeMeHTaMM CUCTEMbI (B JaHHOM CJlyyae MOoNyUMNBLLUIA BXOAHYHO
MHPOpPMaLUIO OT OfHOro Knaccndukatopa tuna N v ogHoro knaccupmrkatTopa tmna K).
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Mbl nocTponnu KnbepHeTMUYeCKyto Mogenb NOHATUA «BHYTPM». HO Kak CBA3aHa 3Ta MOAENb C
LEeNCTBUTENbHOCTbIO? Kakoe OTHOLIEHME OHa MMeeT K HaCcToALLeMY NOHATUIO «BHYTPUY, KOTOpoe
NPOABNAETCA B A3blKe 1 NPeACTaBNAeTCA HAaM O4HNM M3 3/1IEMEHTOB Hallero mbiwneHna? MoxKHO nn
yTBEpP>KAaTb, YTO B MO3ry eCTb KnaccmdukaTop, B TOYHOCTN COOTBETCTBYIOLLMIA STOMY MNOHATUIO? XOTA
o6 M BN CXeMbl Ha puc. 7.4 — Hanuumne peLenTopoB 1 KNaccMrnKaTopoB — OTpaKaeT
Henpodusnonornyeckne gaHHble, KOHKpeTHble PyHKUMN KNacCuPnKaTopoB 1 B3aMMOCBA3b MeXay
HUMW OTParKaloT AaHHble NOrnKK. [T03TOMy Halla cxema — He MOfeNb YCTPOWMCTBA, MO3ra, a Mofenb
bYHKLMOHMPOBAHMA A3bIKOBOW CUCTEMbI, TOUHEE CTPYKTYPHAs CXema yCTPOMCTBA, KOTOpOoe MOrJ1o Obl
BbINOSTHATb QYHKLMW, OOHAPYKMBAeMble B A3bIKOBOW AeATENbHOCTU. B 3TOM ycTpolicTBe
KnaccndukaTopbl BbIMOMHAIT GYHKL MW, ONUCbIBAEMbIE JTIOTMYECKUMMN NMOHATUAMU, @ NepeKtoyaTenm
(Ha cxeme He MOKa3aHbl, HO B TEKCTE YMTOMMHANNCb) PUKCUMPYIOT 0651acTb onpeaeneHnsa NOHATUN,

Cxemy Ha puc. 7.4 MOXKHO BOMJIOTUTb B PeasibHOM KNOepPHETNYECKOM YCTPOWCTBE, A1 KOTOPOro

NCTOYHNKOM |/|Hc|)opmau,|/||/| 6y,D,yT cBeTAlneca TOUKM 3KpaHa. Ho, ecnu Takoe yCTpOVICTBO 6yp,eT
pa6OTaTb Oaxe o4YeHb XOpPOoLo, 3TO ele HeE AaeT HaM, CTPOro roBopA, npaBa CYNTaTb €ro MOAEJNbIO
yCTpOIhCTBa Mo3ra. bbITb MOXKeT, TO pacuneHeHne HepBHbIX ceTen Ha KJ'IaCCI/I(I)I/IKaTOpr, KOTOpoe
noAacCKa3sblBaeT puc. 7.4, N1 aHaNOrMYHbIE CXeMbl, B3ATble N3 CI)yHKLI,I/IOHI/IpOBaHI/IFI A3blKa,

COBEepLUEHHO He OTPaXatT UCTUHHOrO YCTponcTBa Mo3ral
7.8. [IBe cucreMbI

Mbl Meem nepef cobol ABe KubepHeTnyeckne cnuctembl. lepBas cucteMa — YenoBeyeCcKuin Mo3r.
Ee pyHKLMOHMpPOBaHME — MHAMBUAYANIbHOE YeNloBeYeCKoe MbllwreHue. Ee 3agaya — KoopanHaumsa
AENCTBUI OTAENbHbIX YacTell opraHM3ma B LieNIAX COXPAHEHMWA ero CyLecTBOBaHMA. 3Ta 3ajava
pellaeTca, B YaCTHOCTU, MyTEM CO3aHNA MOAEeNen AeCTBUTENbHOCTI, MaTePUasibHbIM TETOM
KOTOPbIX ABAAIOTCA HEPBHbIE CETU, Y KOTOPbIE NO3TOMY Mbl Ha30BEM HelipoHHbIMU Modesiamu. O6
YCTPOWCTBE MO3ra Mbl 3HAaEM, YTO OHO OCHOBaHO Ha Mepapxmniyeckom npuHumne. CTpyKTypHble
3/1IeMEHTbI 3TOV MepapXunKn Mbl Ha3biBaeM Knaccudukatopamm. QyHKLMM KnaccndprkaTopos C yYeTom
CUCTEMHOTO acneKTa, T. €. X B3aMMOCBSI3aHHOCTW, — 3TO OTAESIbHbIe NOHATUA (B KNOEpHETUYECKOM
CMbICJIe C/IOBA, T. €. MPOCTO MO KNBepHEeTMUYECKOMY ONpeaeNieHNI0 NOHATUS <MOHATUEY), KOTOpble
MO>KHO BblAeNnnTb B GYHKLUMOHUPOBAHNIN MO3ra KakK Lienioro. HazoBem ux HelipOHHbIMU NOHAMUAMU.

BTopas cuctema — s3bik. Ee dyHKUMOHNPOBaHNE — obLecTBEHHAs A3bIKkOBas AesATeNbHOCTb. Ee
3afla¥ya — KOOpAMHaLUUA OEACTBUN OTAENbHbIX YNIeHOB 00LEeCTBa B LENIAX COXPaHEeHUA ero
CyLEeCTBOBaHMA. Ta 3afaya peLaeTcs, B YaCTHOCTM, NyTeM CO3AaHUs Moaenel AeNCTBUTENBHOCTH,
MaTepuranbHbIM TESIOM KOTOPbIX ABMAOTCA A3bIKOBble 0O0EKTbI 1 KOTOPbIE Mbl TO3TOMY Ha30BEM
A3bIK0BbIMU MOOesiAMU. [ogo6HO MO3ry A3bIK YCTPOeH nepapxmyeckn. DyHKUMOHAsbHbIE 3/IEMEHTbI
3TOW MepapXmnUECKON CUCTEMbI CYTb Jio2uyecKue (S3bIKosble) NOHAMUS.

ST CUCTEMDI OTHIOb HE ABNAKOTCA HE3aBUCUMMbIMIN. A3bIKOBaA cMCTeEMa npmneBoanTCA B ABUXKEHUE
yenoBeyecknm Mo3rom. bes mosra A3bik MEPTB. C p,pyr0|7| CTOPOHDbI, N MO3I' HAaXOAUTCA noA
CUNbHENLLNM BO3AENCTBUEM A3bIKa. Tenepb npo6nemy MO>XHO cd)opmynmpOBaTb TaK. KakoBa CBA3b
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mexnay HelpoHHbIMI/I 1N NOTNYECKUMU MOHATUAMMN?

O603pVIM NCTOYHUKN VIHd)OpMaLl,I/II/I 00 3Tnx cuctemax NoHATUN. Jlornyeckne NoHATUA LEJIMKOM Y HaC
Ha Bunay, d)eHOMeHOJ'IOFVI'«IeCKI/I Mbl 3HaeM O HUX O4YE€Hb MHOTO, YyTb JI HE BCE, YTO TOJIbKO MOXHO
3HaTb. O HelpoHHbIX MOHATUAX Mbl 3HaeéM O4Ye€Hb MaJ10. HGVIpO¢M3VIOJ'IOI'VN€CKVI€ ncanenosaHmA AakoT
HEKOTOPYIO I/IH(I)OpMaLI,VIIO TONbKO O CaMbIX HNXHUX YPOBHAX UEpPapXnin. O BEPXHUX YPOBHAX HNKaKoOW
HEe3aBNCMMOW OT A3blKa I/IH(I)OpMaLI,I/IVI Y HaC HeT. Ho mMbl 3HaeMm, YTO A3bIK — nopoxgeHmne n B
M3BECTHOM CMbICJ1€ NPOAOIIKEHNE MO3ra. |-|O3TOMy MeXxay BEPXHMN 3TaKaMin Hel‘/'IpOHHbIX NOHATUN
N HUXKHUMMN STaXKaMn NOTMYECKNX MOHATUIN JOTKHA cywiectBoBaTb TeCHaA CBA3b. B KOHUE KOHL0B,
B3ANNCD K€ OTKYAa-TO Iornyeckmne noHATuA! Jlormueckoe noHaTME npeameTa, HECOMHEHHO, UMeET
BeCbMa onpeneneHan?l He|7lpOHHbIVI KOPPENAT, T. €. 3a40J/1ro A0 noAseHNA A3blka N HE3aBUCNMO OT
Hero Mmmp npegcraBiAanca nogam (VI )KI/IBOTHbIM) B BAE COBOKYNMHOCTU NpeameTOoB. 3 nerkoctuy, ¢
KOTOpOVI Jogn N XMBOTHbIE PACNO3HAOT HEKOTOPbIE OTHOWEHNA MeXay npeametTammn (B YaCTHOCTWH,
Tpchc|>opmaL|,|/||/| BO BpeMeHI/I), MO>KHO 3aKJOUUTb, YTO U ANA OTHOLWEHWUI mexay He6ONbLINUM YNCIOM
npeamMmeToB eCTb cneynanbHbIN HeVIpOHHbIVI annapar. Hunkak Henb3A NMPM3HaTb cnyanlelm, UToO B
A3blKaX BCEX HApOAOoB €CTb CJI0Ba, o6o3Haqarou.u/|e npenomMmeTbl, KOTOPbIE OKPYXKaloT YEJTOBEKA, U
I'IpOCTeI‘/‘ILLIVIe OTHOLWEHNA MmeXxay HAMW TUlMa OTHOLWEHNA KBHYTPW», KOTOPOEe Mbl NCMONb30Basin Bbille
B KayecTBe npumepa. |_|O3TOMy punc. 7.4 BCe-TaKn MOXHO C U3BECTHOMN BEPOATHOCTbIO CHNTATb

MoZenbio yCTpomncTaa mo3sra!

[0BOpPA O HEMPOHHbIX MOAENAX U NOHATUAX, Mbl UMeeM B BUAY He TONbKO BPOXKAEHHYIO OCHOBY 3TUX
MOHATUN, HO 1 T€ KOHKPETHbIE MOHATKA, KOTOpble 06pa3ytoTCA Ha STON OCHOBE NOA AENCTBMEM
MOTOKa OLLYLLEHWNI. Y BbICLLMX >KMBOTHbIX 1 YenoBeKa 06pa3oBaHMe HOBbIX MOHATUIN B pe3yfibTaTe
accoumaumnv NpeacTaBneHnin NrpaeT, Kak N3BeCTHO, OrPOMHYI0 pofb. OHO HauMHaeTCA C MOMeHTa
NOABNEHUA HA CBET U OCOOEHHO NHTEHCUBHO MAET B MOJIOLOM BO3pacTe, 06pa3ys NOHATHE KMACO»,
KOTOPOEe HapacTaeT Ha BPOXAEHHbI NOHATUNHDIN CKeNeT. 9TO 06CTOATENbCTBO BHOCUT HOBbII
3neMeHT B Npobnemy B3aMMOOTHOLLEHWA HENPOHHbBIX U IOTUYECKUX MOHATUI. Te HayanbHble
HeMPOHHbIE MNOHATUA, KOTOpble 0bpa3yloTca y pebeHKa [0 TOro, Kak OH HaYMHaeT MOHMMaTb peyb U
FOBOPUTb, MOXHO CYUTATb HE3AaBMCUMbIMU OT A3blKa U PacCMaTPUBaTb JlIOrMyeckme NOHATUA Kak NX
oTpaxeHune. Ho 6onee cnoxHble NOHATHA 06pa3ytoTca y pebeHKa nog HenocpeaCcTBEHHbIM U
CUNbHENLINM BAUAHMEM A3blKa. Accoumnaumn npeacTaBneHnn, nexawme B OCHOBE 3TUX MOHATUN,
LAVKTYOTCA 0OLWEeCTBEHHOW A3bIKOBOW AEATENbHOCTbIO, OHM B 3HAUNTENIbHOW CTENEHN HAaBA3bIBAOTCA
pebeHKy B3pOoC/biM B npoLiecce 06yyeHns A3biKy. [l03TOMy, aHann3npya B3aMMOOTHOLIEHNWA
A3bIKOBOW AEATEeNIbHOCTU U MbILUIEHUA N NbITAaACb OLEHUTb, CKOJIb XOPOLLO A3bIK NPOAOSKAeT MO3T,
HeNnb3A pacCMaTpMBaTb HEMPOHHbIE MOHATUA KakK HeUYTO JAHHOE N CPABHMBATb C HAMM Slornyeckme
MOHATWA TOrO WM MHOTO A3blKa. YUnTbiBaA 06paTHOE BANSHNE A3bIKOBOW AEATENbHOCTU Ha
MbILUSIEHNE, BOMPOC MOXKHO CTaBUTb TOJIbKO TaK: Kakne Mornu 6bl 6biTb HEMPOHHbIE 1 IornyecKkmne
NOHATUA, ecnin Obl pa3BUTKE A3bIKA NOLLO MO TOMY MU NHOMY MyTW?

7.9. IloHATHUIIHBIE CBAU

NHpopmaumoHHasa NponyCckHasa cCnoCOOHOCTb MO3ra HeCpaBHEHHO 6onbLue, YyeM A3biKa (B NpoLuecce
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peun). A3blK He OTpaaeT Bcero 60raTcTea OLYLLEHWI U CO3HATENbHbIX NpeAcTaBieHni. MI3BecTHO,
Hanpumep, YTO B pEBHErpeyeckom A3blke OAHO CJIOBO 0603HAYaNO0 1 CUHUI, 1 3eNeHbIN UBET,
cnegoBaTesibHO, BMECTO HaLUMX ABYX NMOHATUI Y HUX 6bIN0 OAHO. 3HAUUT N 3TO, YTO OHU NHaYe
BOCMNpUHMManu useTa? KoOHeuHo, HeT. YenoBeueckui rnas pasnmyaeT COTHU LBETOBbIX OTTEHKOB, a
CnoB AnA ux obo3HayeHmA cyecTByeT COBCEM HEMHOTO.

nepBI/Il-IHbIe nornyeckume rMoHATNA MOXKHO CPaBHMBATDb C KOJ1bllWWKaM NN, nyywie, CBaAMn, KOTOpble
3a61BaoT B rPYHT HeVIpOHHbIX NOHATUI. OHWK MPOHNKAIOT Ha He60ﬂbLLI)/lO FHY6VIHy N 3aHNMaloT JINLLb
He6OJ'IbLLIle yacTb nnowagn. Ha aTux ceaAx BO3ABUraeTCA 3TaXk 3@ 3TaXKOM, Liefoe 3aHne —
nepapxma NOHATUN A3blKa. Mbl ropanmca sgaHmem, NoTomMy 4To OHO COAEPXKUT MNOHATUA, KOTOPbIX HE
6b1710 B MOMMHE Ha YPOBHE NOYBbl — Cpeau HelpoHHbIX noHAaTUN. Ho Xopouwo nn 3a6uTbl cBan?
Henb3s nu 66110 3a6UTb KX B OPYrMx TO4Kax 1 He NO34HO NN ele 3a6UTb OOnoJIHNTEJIbHbIE cBan? Kak
3TO MNMOBJINAET Ha 3p,aH|/|e? NHaue roBopA, ABNAeTCA n Bbl60p nepBUYHbIX MpeanKkaToB
cywecTtBeHHbIM OJ1A Pa3BUTUA A3blKa, KyJ1bTypPbl, MbiwneHnA? Mol peaKko 3afaem cebe 31OT BOMpPOC,
MOTOMY UTO He BUANM YNCTOIO rPyHTA. OH 3aKpbIT 34aHNEM A3blKa. Ho ecnn cnycTnTbCA No4 non
MOXHO NMPUKOCHYTbCA K MEPBNYHOMY IPYHTY U NOWAPUTb B TEMHOTE PYKaMW. npl/l 3TOM MO>KHO elLle
a3 Y6e,£lI/ITbCﬂ, KaK MHOTO NI'pyHTa HE 3aTPOHYTO CBAAMUA (OCO6€HHO B ccbepe AyXOBHOIoO OI'IbITa) n
BCMOMHUTb CNnoBa ToTyeBa:

«Mbicnb n3peyvyeHHada eCtb J10XKb».

N3 5TOro cpaBHeHUA BO3HMKAET eLle OA4MH BONPOC: CKOJSb XOPOLLA apXMUTEKTypa 3gaHnAa? AsnaeTca nu
OHa eAUHCTBEHHO BO3MOXHOM, a €CJ/IN HET, TO B KaKOW CTeneHn BbIGop TOro M MHOro
APXUTEKTYPHOIO NpoeKTa BAMAeT Ha GYHKLUNOHMPOBAHMNE 3aHWNA, HA BO3MOXKHOCTb ero
pacwnpeHns, nepecTporkn 1 1. N.? lHaye roBops, ABNAETCA NN rpaMMaTuKa A3blka (Mo KpanHen
Mepe, B CBOMX BaXKHEMLLNX, MPUHLUUMMANBbHbIX YepTax) YEM-TO BHELHUM 1 MaflO3HaUYMUTENbHbIM AA
MbILUIEHNA U Xe OHA CYLeCTBEHHO BAVAET Ha MbllWIeHME 1 HanpaBnsAeT ero passutme?

O6a 3T Bonpoca — O BNMAHMN BbibOpa NEPBUYHbBIX NPEAMNKATOB M FTPaMMaTUKA —
chopmynnpoBaHbl HaMK1 B BUAE, TPeOyOLWEeM OTBETA fia UM HET, INLWb B LENAX ACHOCTU U3NIOXKEHNS.
[leno, KOHeYHO, He B TOM, UTOObI AaTb Ha HUX YTBEPAUTENbHbLI UM OTPULATENbHbIA OTBET — OH, B
KOHL|e KOHLIOB, BCErfa COQEPKUT SNEMEHT YCNOBHOCTU. DaKT, UTO Kakoe-TO BNIMAHUE eCTb, He
BbI3bIBa€T COMHEHWA, — 3aaya B TOM, YTOObI ©CCrieqoBaTb peasbHble AaHHble O BANAHUM A3blKa Ha
MblILLIEHME.,

7.10. Konnenmusa Cenupa-Yopda

OueHb UHTEepPECHbI C 3TOW TOUKM 3peHNA PabOoTbl ABYX aMepPUKaHCKMX MMHIrBncTtoB — 3.Cennpa n b.
Yopda. O Bo33peHuax Cenvipa gaet npeacraBneHre cnegyolwas LmraTa, B3aTas B KayecTse snurpada
B.Yopdom K ero ctatbe «OTHOLIEHNE HOPM MOBEAEHNA U MbILLNEHNA K A3bIKY»L:

Jlroan XNBYT He TONbKO B 06BEKTUBHOM MMPE BELLEN 1 HE TONbKO B MUpe
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06LLEeCTBEHHOW AEATENbHOCTY, KaK 3TO OObIYHO NOJAraloT, OHW B 3HAUUTENTbHOWN Mepe
HaxoaATCA NoA BIANSHUEM TOrO KOHKPETHOTIO A3blKa, KOTOPbIN ABNAETCS CPEACTBOM
ob6LeHnA AnAa gaHHoro obuectsa. bbino 6bl OWWOGOYHbBIM MonaraTb, YUTO Mbl MOXKEM
MOJIHOCTbIO OCO3HaTb AENCTBUTENIbHOCTb, HE NPMOeras K NOMOLN A3bIKa, UK YTO A3bIK
ABNAETCA NOOOYHbIM CPeACTBOM Pa3pelleHNs HEKOTOPbIX YacTHbIX Npobriem obLieHuA
1 MbllNeHMA. Ha camom Xe fene «peasnbHbli MUP» B 3HAUUTENTbHOWN CTEMNEHM
6ecco3HaTeNIbHO CTPOUTCA Ha OCHOBE S13bIKOBbIX HOPM AaHHOW rpynnbl... Mbl BUAUM,
CNbILUVIM U BOCNPUHMMAEM TaK WM MHAYe Te U UHbIE ABNTIEHUSA rMaBHbIM 06pa3om
6narogaps TOMy, UTO A3blIKOBble HOPMbI Halero obLecTBa NpeasiaratoT AaHHy dopmy
BbIPakeHus.

B.YOpd), NMPUHNMaA 3a OCHOBY 3Ty KOHUENMUWIO, KOHKPETU3NPYeET €€ B CBONUX NCCNegoBaHUAX
HEKOTOPbIX WHOENCKNX A3bIKOB U KyNnbTyp N X CpaBHEHNN C eBpOI'IeI7ICKl/IMVI A3blKaMiN U Kyanyp0|7|.
Mbl n3n0XX1Um HEKOTOpPbIE Ha6ﬂl0ﬂ,eHl/IF| N MblCJTN YOpd)a O TaKUX NTOT'MYECKUX KaTeropumax, Kak

MNPOCTPAHCTBO U Bpems, popma 1 cofiepRaHmne,

Yopod 3ameuyaeT, uTo ANns NPaBUIbHOM OLIEHKN 3HAUYEHU TaKUX KaTeropuin Heobxoammo, npexae
BCEro, OTPELNTbCA OT TEX BO33PEHUI HA B3aMMOOTHOLLEHUSA A3blKa 1 MbILUTEHNSA, KOTOPbIe 0ObIYHO
CUMTAIOTCA HEOTbEMJTIEMOW YaCTbIO «34PaBOro CMbICNa» U KOTopble Yopd Ha3blBaeT eCTECTBEHHOM
normkow. OH NuLLerT:

EctecTBeHHasa normnka yTBEPHKOAET, UTO peUb — 3TO JINLIb BHELLUHWN npouecc,
CBA3aHHbIV TONbKO C COO6LIJ.€HVI€M MbICNEN, HO He C UX (I)OpMI/IpOBaHI/IeM. CunTaerca,
UTO peulb, T. €. NCMOJIb30BaHWNE A3blKa, JILLUb «BblpPa*KaeT» TO, UTO Yy>K€ B OCHOBHbIX
YepTax AJ10KUNOCb 6e3 MnoMoLLI A3blKa. (DOpMVIpOBaHVIe MbIC/T — 3TO AKOObI
CaMOCTOATENIbHbIN npouecc, Ha3bIBAEMbIV MbILLUIEHUEM USTN MbICNTbIO U HUKAK He
CBA3aHHbIN C I'IpVIpO,EI,OVI OoTAEJIbHbIX KOHKPETHbIX A3bIKOB. I'pammaTlea A3blKa — 3TO
JINwb COBOKYIMHOCTb O6LIJ,€I'IpI/IHFITbIX TPagUUMOHHDbIX MpaBul, HO NCMOJIb30BaHNE
A3blKa NOAYNHAETCA AKOObI HE CTOJNTIbKO UM, CKOJIbKO npaBuJbHOMY, pauOHAJIbHOMY
niinm normyeCKomMy mMbolilLUNEHNIO.

MbICNb, COrNacHO 3TOM CUCTEME B3rNAAO0B, 3aBUCUT HE OT FPaMMATKKK, a OT 3aKOHOB
NOTVIKN 1 MblwneHns, 6yato 6bl 0AMHAKOBbIX AN1A BCeX obuTaTenen BceneHHom
OTpakaloLWmX paLMoHaNbHOE Havaso, KOTOPOoe MOXET OblTb OOHaPY>KEHO BCEMM
pa3yMHbIMM JI0AbMM HE3aBUCMMO APYr OT ApYyra, 6e3pasfivuHo, FOBOPAT S OHN Ha
KMTANCKOM f3bIKE WS Ha A3bIKEe YOKTaB. Y HaC NPUHATO CUMTaTb, YTO MaTeMaTMUeCKue
dbopmynbl 1 NocTynaTbl GOPManbHOW NOMMKK NMEKT AeS10 KaK pa3 C MoA06HbIMM
ABNEHNAMU, T. €. CO chepoi 1 3aKOHaMM YNCTOro MbllieHns. EctecTBeHHasA norvka
YTBEPXKAAET, UTO Pa3/iMUHble A3bIKM — 3TO B OCHOBHOM MapasiesibHble Crocobbl
BblPa>K€HWNS1 OAHOTO U TOTO e MOHATUIHOIO COIEPKAaHUS, UTO MOSTOMY OHM
Pa3NINYaTCA NNLWb HE3HAUNTENTbHBIMU AETANSIMU, KOTOPbIE TONbKO KaXKyTCA BaXKHbIMU.
Mo 3ToW Teopun — MaTemaTUKa, CMMBOSIMYECKas NIOrnka, dunocodus 1 T. nN. — 3TO He
0cobble OTBETBNIEHUA 53blKa, HO CUCTEMbI, MPOTUBOCTOSILLME A3bIKY Y UMEIoLLME AeN0
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HenocpeacTtBeHHO C 06NacTblo YNCTOrO MbiLLUNIEHUA.

3Ta KOHLEeNuus yKopeHunach Tak r1yboKo, UTO Mbl aXKe He OCO3HAEM, UTO OHA MOXKET ObITb
NOABEPrHYTa KPUTUYECKOMY aHann3y. Tak, Mbl OCO3HaeM, YTO AbILNM BO34YXOM, TOSIbKO KOrfa ero
HaM HauMHaeT He xBaTaTb. Yopd NpUBOAMT eLle ogHY unnocTpaumto. NpeanonoXmm, 4To Kakon-T1o
Hapopn BCNefCTBME onpeaeneHHoro gedekra 3peHunsa cnocobeH BOCNPUHMMATb TONbKO CMHWI UBET. B
TaKOM C/lyyae ero Niloaun BpAZL v CMoryT chopmynnpoBaTb Ty MbICSib, YTO OHU BUAAT NILLb CUHWIA
uBeT. CaM TEPMUH CUHUIA ByAET NULLEH ANA HUX TOrO CMbIC/A, KOTOPbI BKNagbiBaeM B HETO Mbl,
NPOTMBOMOCTABNIAS €ro KPaCHOMY, »KenTomy 1 T. 4. Nogo6bHo 3ToMy nogasnstoLiee 60MbLIMHCTBO
niofen, roBopA Uin, BO BCAKOM Cilyyae, AyMas Ha OAHOM A3blKe, MPOCTO SINLLEHbBI BO3MOXHOCTU
OCO3HaTb Te OrpaHNYeHMsA, KOTOPble OH HaK/aAblBAET, M TOT ANIEMEHT MPOK3BOSA, KOTOPbIV OH
conepnT. OHM N1LLIEHbI BO3MOXHOCTM CPaBHEHUS, MO3TOMY OrpPaHNYEHNSA 1 NMPOU3BOJ POAHOIO
A3blKa KaXKyTCA M YEM-TO YHMBEPCAsIbHbIM 1 6€3YC/TOBHbIM, NIEXaLLVM B CAaMOW NPUPOAE BELLEN.
Koraa NMMHrBMCTbI KPUTUYECKN UCCIeA0BaNN MHOTO 513bIKOB, BECbMa Pa3finyatoLmxcsa rno cBoemy
CTPOIO, OHWN CTONKHY/INCb C HapPYLIEHMEM TeX 3aKOHOMEPHOCTEN, KOTOpble paHee CYMTANNCh
yH/BepcanbHbiMK. OKa3anocb, YTO FfpaMMaThKa — He NPOCTO UHCTPYMEHT AJ1A BOCMPOU3BEAEHNA
MbIC/I1, HO MPOrPaMMa 1 PYKOBOACTBO MbIC/IUTENbHON AeATENbHOCTU MHANBMAYYMA. Yopd nuLweT:

Mbl pacuneHsaem NpUpPoAY B HanpaBneHUK, NoACKazaHHOM HaLUM POAHbBIM A3bIKOM.
Mbl Bblgenaem B MUpPE ABNEHWUI Te U MHble KaTEFOPWX U TUMbl COBCEM HE MOTOMY, UTO
OHW (3TV KaTeropum 1 TUMbl) CAMOOYEBUAHDI, HANPUMEpP, MUP NPeACTaeT nepe Hamu
KaK Kanengockonuuyeckunii NoToK BrevyaTnieHnin, KOTOPbIN JOMKeH ObiTb OpraHn30BaH
HaLUVM CO3HaHMEM, a 3TO 3HAaUYNT B OCHOBHOM — A3bIKOBOW CUCTEMOM, XPaHSALLEeNcA B
HalLem CO3HaHUW.

3pecb cnepyeT 3aMeTUTb, YTO B NOCNIEAHEN YacTy NPMUBEAEHHON LUTaTbl, F4e roBopuTcA 06
opraHmM3auum NoToKa BrneyatneHnin, Yopod ABHO yBNeKaeTCca N HEBEPHO OMUCbIBAET pa3aenieHne
TpyAa Mexay HEMPOHHOW 1 A3bIKOBOW CUCTEMAMU, NPUMNCHIBAA OPraHM3auunto BneyaTneHnin «B
OCHOBHOM» AA3bIKOBOW CMUCTEME. B 0eNCTBUTENBbHOCTY, KOHEYHO, OFPOMHasA YacTb paboTbl No
NepBNYHON OpraHn3aLnmM BneyaTieHNn BbINONHAETCA Ha HEMPOHHOM YPOBHE, 1 A3bIK MOYYaEeT yXKe
He Cblpbe, @ COBEPLUEHHO onpeAeneHHbIM cnocobom obpaboTaHHbIN nonypabpukat. 3gecb Yopd
COBEpPLLAET TY »KE CaMYH0 OLIMOKY MO OTHOLIEHMIO K HEMPOHHOM CUCTEME, KOTOPYHO, Kak OH
CnpaBeIMBO YKa3blBaeT, COBEPLLAET «eCTeCTBEHHAA JIOTMKa» MO OTHOLWIEHMIO K A3bIKOBOW CUCTEME.
OH HepgoOLEHNBAET HEMPOHHYIO CUCTEMY M3-3a TOTO, YTO OHA OANHAKOBA Y BCEX NIIOAEN N HAKAKON
APYrol HEMPOHHOM CUCTEMbI Mbl HE 3HaeM.

K BbIBOAY O BaXKHOCTU A3bIKOBOW CMCTEMbI ANA opraHnMsauunn BNneYyaTneHnn TPyaAHO I'IpI/IIhTI/I, ecan
OrpaHN4YnNTbCA CpaBHEHNEM NNLLIb COBPEMEHHDbIX eBpOI'IEIZCKI/IX A3bIKOB [a eLlle, BO3MOXHO,
JIAaTNHCKOIo N apeBHeErpe4vyecKkoro. CncTemMbl 3TUX A3bIKOB B CBOUX CylwleCTBEHHbIX YePTaxX coBMaaatoT,
UYTO CNTYXKUT aprymeHTOoOM B MNMOJIb3y KoHUenunn ecTecTBeHHOW nornku. Ho ato coBnageHue
00bACHAETCA TONIbKO TEM, UTO eBpOI'IeIhCKI/Ie A3bIKN (3a HeboNbLWUM I/ICKJ'IIOLIeHI/IeM) npurHagneXart K
OHOWN CcemMbe I/IH,D,OGBpOI'IGf/]CKVIX A3bIKOB, NMOCTPOEHbI B OCHOBHOM MO OJHOMY 1 TOMY e MJ1aHy U
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NMEIT OOLNIA NCTOPUYECKINIA KOPEHb. Kpome TOoro, OHM B TeUeHWe J0Jroro BpeMeH y4acTBOBanm B
CO3[aHNN o6LEeN KyNbTypbl 1 KyNbTypa 3Ta BO MHOMOM, 1 OCOOEHHO B MHTENNIeKTyalbHOW 06nacTu,
pa3Bunacb Noj onpeaensaLWwmnm BINAHNEM ABYX MHAOEBPONENCKNX A3bIKOB: MPeYeckoro 1 NaTbiHN.
YT1006bI ONpEeaennTb WNPKUHY Arana3oHa BO3MOXHbIX FpaMMaTUK, Hago 06paTUTbca K 6onee
3K30TUYECKOMY A3bIKOBOMY MaTepuany. Ana Yopda Takum matepranom ciyaT si3blKu
aMePUKAHCKNX MHAENLEB: XOMNU, WayHW 1 ap. 1o cpaBHEHWUIO C HAMK eBPONeNCKMe A3bIKN TaK 61n3KK
APYr K Apyry, uto Yopd o6beanHseT nx ana yaobcTBa CONOCTaBeHMA B OANH «CpeaHEeeBPONeNncKIni
CTaHAAPT» A3blKa.

7.11. Cy6crannus

CpepHeeBponencknin CTaHAapT MMeeT ABa BuAa CYLeCTBUTENbHbIX, 0603HaYaoLWmnX MaTepurasbHble
YacTy oKpy»Katoero Hac mupa. CylecTBmTenbHble NEPBOM rpynnbl; «a tree — gepesoy, «a stick —
nanka», «a man — My>KUMHa» 1 T. M. — OTHOCATCA K OTAENbHbIM NpeaMeTaM, MMELW M
onpepeneHHyo ¢opmy. CyLecTBUTENbHbIE BTOPOW Fpynnbl; «water — soga», «milk — mMonoko»,
«meat — maco» — 0603HayaT OAHOPOAHYIO MacCy, HE UMEIOLLYIO ONpeaeNeHHbIX rpaHuL. Mexay
3TUMM FPYNMNamMK CYLLLECTBYET BECbMA YETKOE MPaMMaTUUYECKOE Pa3NUne; Y CyLLEeCTBUTENbHDIX,
0603HayvaloLMX BELLECTBA, HET MHOXXECTBEHHOMO YMCNA; B aHMTNNCKOM A3blKe nepes HAMI
OMNYCKaeTCA apTUKIIb, BO ppaHLy3CKOM A3blKe CTaBUTCA NAPTUTUBHbIN apTUKIb. OgHaKo ecnu
BAYMATbCA B CMbIC/ Pa3nnumna Mexay 3TMMn ABYMSA BUAAMU NPeaMETOB, TO CTAHET AACHO, UTO B
AENCTBUTENbHOCTM OHU HE OTINYAIOTCA APYF OT ApYra Tak YETKO, Kak B A3blKe, a MOXanyn, n BoobLue
H1uYyem He oTnnyatTca. M Boga, u MONOKO, 1 MACO BCTPEYAKTCA B NPUPOAE TONbKO B BUAE 60NbLLMX
NN Manblx Ten onpegeneHHon G¢opmbl. Paznnune mexay ABymMA rpynnaMm CyLecTBUTeNbHbIX
HaBA3bIBAETCA HAaM A3bIKOM M YaCTO OKa3blBAETCA CTOJIb HEYAOOHbBIM, UTO MPUXOAUTCA NOSIb30BaTbCA
TaKMMU KOHCTPYKLUMAMU, KaK «KYCOK MACa» UIN «CTaKaH BObI», XOTA C/IOBO «KYCOK» He YKa3blBaeT
HUKaKoW onpeaeneHHon GopMbl, a CNOBO «CTaKaH» XOTA 1 NpeanonaraeT onpeaenieHHyo ¢popmy, HO
TEM CaMbIM BHOCUT TONIbKO NyTaHULY, W60, roBOpA «CTakaH BOAbI», Mbl UMEEM B BUAY NLLb
KONIMYeCTBO BOAbI, HO He popMy ee B cocyae. Haw A3blK HUCKONIbKO He noTepaAn 6bl B
n3obpasmnTenpHom cune, ecnm 6bl CNOBO «MACO» 0603HaYaNo KyCcoK MAca, CJIOBO «BOJa» —
HEKOTOPOe KOIMYECTBO BOAbI.

iIMeHHO Tak 06CcTOUT Aeno B si3blke Xonu. Bce cyuwiecTBuTeNbHbIE 0603HAYAIOT Y HUX OTAESbHblEe
npeamMeTbl  UMEIOT eAMHCTBEHHOE 1 MHOXeCTBEHHOe unco. CylecTBUTENbHbIE, KOTOPbIE Mbl
NepeBOAUM KaK CyLLeCTBUTENIbHbIE BTOPO Fpynnbl (BEWECTBA) OTHOCATCA K TenaMm, y KOTopbix popma
N pa3mMepbl He 0MCcymcmaytom, a NPOCTO He YKA3bl8alomcs, UTHOPUPYIOTCA B NpoLecce abcTpakumm
NoA0o6GHO TOMY, KaK B MOHATWM « KAMEHb» OTCYTCTBYET YKa3aHUe Ha GOopMy, B MOHATUM «LLap» — Ha
pa3mep.

|_|03TOMy noHATNe Cy6CTaHLI,I/IVI KaK 4ero-1o, nMerLwero matepumanbHoe ObITNE 1 B TO Xe BpemMA
NMPMHUUMNaNbHO HE NMEIOLLIETO HNKaKom d)OprI, He Morno Obl, no-enManNMomMy, BOSHUKHYTb Y XOnn n
ObITb MOHATHIM YETOBEKOM, roBopALWNM TOJIbKO Ha A3blKe XOru. B EBpOI'IeVICKOM KyJnbType€ NOoHATUNE
Cy6CTaHLI,VII/I BO3HWMKaeT KakK o6o6u1,eH|/|e NOHATUN, Bblpa*KaeMbIX CyLLeCTBUTE/IbHbIMIA BTOpOI7I rpynnol,
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B TO BpemsA Kak 0606LLeHMe NOHATUI, Bbipa)KaeMblX CYLLECTBUTENbHbIMI NEPBOW rPynMbl, NPUBOANT
K MOHATMIO NpeameTa. [Ina xonu, B A3blKe KOTOPOro AefIeHNA CYLeCTBUTENbHbIX HA ABE rPynnbl HeT,
BO3MOXHO TOJIbKO OAHO 0606LLEHME 1 OHO, KOHEYHO, MPUBOAMUT K NOHATUIO NpegMeTa (v Tena),
nbO MOXHO omasiedbca oT GopMbl HabtoAaEMOro maTepuanbHOro 06BbEKTA, HO Heb3A CKa3aTb, YTO
OHa He cywecmayem. MbICNIEHHO pacu/ieHeHMe BCEro CYLLEro Ha HEKYI0 HeMaTepuranbHyo Gopmy u
MaTepuanbHoe, Ho 6echopmeHHOe copepKaHue (CybCTaHLMIO), CTOJIb XapaKTepHoe AN
TPaANLNOHHON eBpOonenckom ¢punocopurm, NOKaXKeTCA, BEPOATHO, XONM HaAYMAaHHbIM 1 HEHYXHbIM. A
OH bygeT npas! (310 y>ke 3ameyaHme He Yopda, a aBTopa HacToAwWen KHUrn.) MNoHATue cybcTaHLmn,
NrpaBLLEee TaKy BaXKHYIO POJib B CNOPaXx CpefHEBEKOBbIX CXOACTOB, COBEPLUEHHO UCYE3NO U3
COBPEMEHHOMN HayKW.

7.12. O6beKTUBU3ANSA BpeMEHN

Tenepb Mbl OCTAHOBMMCS eLle Ha OAHOM MHTEPEeCHOM OTINYNK A3blKa XONY OT CpeHEeEeBPONeNCcKoro
CTaHAapTa. B eBponenckux s3blkax MHOXKECTBEHHOE YNCII0 U KONMYECTBEHHbIE YNCTTUTESNbHbIE
NPUMEHSAIOTCA B ABYX C/lyyanx: 1) koraa oHM 0603HavyaloT COBOKYMHOCTb NpeaMeToB, 06pasyoLmx
peanbHyo rpynny B NPOCTPAHCTBE, U 2) AnA Knaccudukaumm cobbiTUiA No BpeMeHU, Koraa
KONIMYeCTBEHHOE YNCITUTENbHOE HE COOTBETCTBYET HMKAKOW peasibHOM COBOKYMHOCTU. Mbl FroBOpUM
«ten men — pgecAatb yenoBek» 1 «ten days — gecaTtb AHeny. [lecATb YENOBEK Mbl MOXeM cebe
NpeACTaBUTb KaK peasibHyto rpynny, HanprumMmep AecATb YenoBeK Ha yriy ynuubl. Ho gecaTb gHeN Mbl
He NpefCTaBAAEM B BUE COBOKYMHOCTM rpynnbl. ECnv 310 1 rpynna, To Boobpakaemas 1 cocToALan
He 13 «aHen», N6o AeHb He eCTb NpeaMEeT, a U3 KakuUxX-nnbo npeameToB, KOTOopble CBSi3aHbl C AHAMM
NULWb YCNOBHO, HaNnprMep U3 JIMCTKOB KaneHaapA Unn OTPe3KoB Ha yepTexe. Taknm ob6pasom,
BpeMeHHasA NocsiefoBaTeNbHOCTb M MPOCTPaHCTBEHHAA COBOKYMHOCTb NepeatoTca Y HaC OAHUM U
TEM e 13bIKOBbIM annapaToM, M HaM KaXKeTCs, UTO 3TO CXOACTBO JIEXXUT B CamMol nNpupoae Bellen. B
AEeNCTBUTENbHOCTN Xe 3TO COBCeM He Tak. OTHOLLEHUA «ObITb NO3Xe» N «ObITb PAaCNONOXEHHbIM
BONM3MY» CyOBEKTUBHO HE UMEIOT MEXAY COO0M HMYero obuero. YnogobneHve BpeMeHHOM
nocnenoBaTelbHOCTU MPOCTPAHCTBEHHOWN COBOKYMHOCTM JaHO HaM He B BOCNPUATUMN, a B A3blKe. DTO
NOATBEPXKAAETCA CYLLeCTBOBAHMEM A3bIKOB, B KOTOPbIX TaKoe ynogobneHne oTCyTCTBYeT.

B A3blKe XOMW MHOXeCTBEHHOE UNC/O M KONIMYECTBEHHbIE YNCIIUTENbHbIE YNOTPEONAIOTCA TONbKO ANS
0603HaueHUs NpeaMeTOB, KOTOpble MOTyT 06pa3oBaTb peasibHyto rpynny. BoipaXkeHue «aecatb
AHen» He ynoTpebnaetcs. Bmecto «they stayed ten days — oHu Npo6bInv AecATb OHEN» XOMNUN CKaXKeT:
«OHW yexanu nocne gecatoro gHaA». CkasaTb «4ecATb AHelN 6osblue, YeM AeBATb AHEN» HeNb3s, Hafo
CKa3aTb «AEeCATbIN AeHb NO3XKe AeBATOro».

EBponelickoe npeacrtaBneHne o BpeMeHn Yopd Ha3biBaeT 06ekmusu3upo8aHHbIM, 6o
Cy6beKTVBHOE BOCNPUATME BPEMEHN KAK Yero-To «CTaHOBALeroca Bce 6onee n 6onee No3gHNM» OHO
MbICNIEHHO NMPEeBPALLAET B KaKne-To 06 beKTUBHO (NN, Nyulle CKa3aTb, 065eKMHO) AaHHbIE,
PacrnonoXXeHHble BO BHELUHEM NPOCTPAHCTBE NpeaMeTbl. ITO NpeAcTaBleHne ANKTYETCA HaLLel
A3bIKOBOW CUCTEMOW, KOTOPAA AJ1A BblPaXKeHMA OTHOLLIEHUA MO3XKe-PaHbLLEY» MONb3YeTCA TEMU Xe
CaMbIMW YMCNaMun, KOTOPblE N3MEPSIOT NPOCTPAHCTBEHHO AaHHble KONIMYECTBA, Y TEMU XKe CaMbIMK
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CNoBaMu, KOTOpble 0603HAYaT NPOCTPAHCTBEHHbIE OTHOLIEHUSA. ITO N eCTb 06beKTUBM3aLMsA. Takne
TEPMUHDI, Kak «sUmmer — neto», «September — ceHTAGpbY», «kMOrning — yTpo», «sunset — 3axog,
COMHUa» ABNATCA Y HAC CYLLEeCTBUTENbHBIMU, Kak 1 CNoBa, 0603HavaloLme peasnbHble npeameTbl. Mbl
roBopum «at sunset — Ha 3axofe conHuUa», TaK »e Kak «at a corner — Ha yrny», a «in September — B
ceHTAbOpe», Kak «in London — B JToHpoHe».

B s13blke xonu Bce BpeMeHHble TEPMUHbI — NIETO, YTPO U T. M. — NPeACTaBAAlT cobon He
CYLEeCTBUTENbHbIE, @ 0COOble GOPMbl Hapeunin, ecniv ynoTpebnaTb TePMUHONOTNIO
CpefHeeBpPONeNCcKoro CTaHaapTa. 9To — ocobasn YacTb peun, OTINYAIOLAACS OT CYLLECTBUTENbHbIX,
FNarofioB 1 fa)ke oT APYrux Hapeuuni B xonu. OHM He yNoTpebnsaTca HM Kak noanexalyme, H1 Kak
AOMNONTHEHUSA, HU B KaKON-NM60 apyron pyHKLMM cywecTBmuTenbHoro. lNepeBoanTb nx cieayer,
KOHEUHO, KaK «JIETOMY, YyTPOM» U T. [l., HO OHU He ABNAITCA NPON3BOAHbBIMUN OT KaKUX-NN60
cywecTBuUTeNbHbIX. O6bEKTMBU3aLUSA BPeMEH NOSTHOCTbIO OTCYTCTBYET.

Camo noHaTune «BpeMA» B eBpOHeVICKOVI KynbTtype eCTb pe3ynbTaT O6'beKTI/IBI/I3aLl,I/II/I OTHOLWEeHNA
paHblUe-Nno3»e B coyeTaHnn C npeacraBneHnem o BewecTBe, Cy6CTaHLI,I/IVI. Mbi co3gaem B CBOeM
BOO6pa>KEHI/IVI HecywecTeylwmne npegmeTbl — rof, A€Hb, CeEKyHa, a BeWweCTBO, N3 KOTOPOro OHu
COCTOAT, Ha3blBaeéM BpEMEHEM. Mbl roBOpPMM «MaJio BpemMmeHmn», KMHOIo BpemMeHun» N NpoCnM AaTb Yac
BpeEMEHN, KaK eCJin Obl Mbl MnPoOCUIIN NNTP MOJIOKa. Y Xxonu HeT OCHOBbI ANA TEPMUHA C TaKUM
3Ha4YeHnemMm.

TpexBpeMeHHaA cnctema rnarona B cpefjHeeBpONencKoM CTaHAapTe A3blka HeNoCcpeaCcTBEHHO
oTparkaeT 06beKTUBM3aLMIO BpeMeHU. Bpema npeactaBnsaeTca 6eCKOHEUYHOM NPAMOWN, MO KOTOPO
nepensuraetca (06bIYHO CieBa HanpaBo) TOYKa. TOUKa — 3TO HACTOsALLEe, IeBee ee — MNPOLSIoe,
npaBee — Oyayuyee. B A3blke xonu, Kak U MOXHO ObI/10 NpeanonaraTb, Bce 06CcTouT nHaye. Maronbl
30eCb He UMeIOT BpeMeH, NoJ0OHbIX eBPONeNCcKnM. MaronbHble GopMbl OTPaAXKAOT MCTOUHUK
NHPOpPMaLUKM N ee xapakTep. M 3To TouHee COOTBETCTBYET AENCTBUTENIbHOCTY, YEM TPEXBPEMEHHASA
cuctemMa. Beab Korga mbl roBOpUM «A 3aBTpa NMONAY B KMHO», 3TO OTPaXaeT He TO, YTO Ha camoM fene
OypneT, a TONbKO Halle HamepeHMe NONTN B KMHO, HAMEpPEHMe, KOTOPOoe CYLLeCTBYET ceryac U MOXKeT
nepemMeHnTbCA B IOOYI0 MUHYTY. TO e OTHOCUTCA 1 K NpoLlesemMy BPpeMEHM.

7.13. InHrBucTUYECKasd OTHOCUTEIbHOCTD

3 BCero ckazaHHOro BOBCE He criefyeT, UTo OObEKTMBM3ALNA BPEMEHN — 3TO 3710, OT KOTOPOro
Ha[0 OTKa3aTbCA M NEPENTN Ha A3bIK TUMNa Xxonu. HanpoTuB, ¢ 06beKTrBU3aUNEN BPEMEHM CBA3aHbI
BaXKHeNLIne YepTbl EBPONENCKON KyNbTypbl, KOTOpble obecneynnm e CToNb BblgatoLeeca MecTo:
NCTOPUYHOCTb (MHTEpeC K MPOLLNIOMY, AaTUPOBKA, NETONMUCD) 1 Pa3BUTME TOYHbIX HAayK. Hayka B ToM
BMAE, KOTOPbI HaM NOKa TOMbKO 1 U3BECTEH, He Mora Obl cyliecTBoBaTb 6e3 06beKTMBU3aL N
BpemeHn. ConocTaBneHne BPEMEHHbIX OTHOLIEHUIN NPOCTPAHCTBEHHBIM OTHOLLEHNAM W CIeAYOLNIA
3a 3TMM LWar — N3MepeHne BPEMEHN — 3TO KOHCTPYMPOBaHMe onpeaeneHHON MOAEeNun
YyBCTBEHHOTO OnNbiITa. bbITb MOXeET, 3TO NepBaA MoAenb, Co34aBaeMasn Ha YPOBHe A3blKa. Kak 1 BcAKas
MOZESb, OHa COAEPKMT /IEMEHT NPOU3BOJIa N HACUNNA HAZ OENCTBUTENbHOCTbIO. HO 3TO He 3HauuT,
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yTO ee Hafo oTbpocuTb. Ee Hago ynyywaTb, 3TO BEPHO, HO He NPOCTO OTOpPachIBaTh. A UYTOODI
ynyuylwaTb, HafO rnpeXxae BCero 0CO3HaBaTb ee Kak MOJefb, a He KaK NepBUYHYIO AaHHOCTb. B aTom
OTHOLUEHUWN NINHTBUCTUYECKNI aHANIN3 Ype3BblyaliHO Nosie3eH, 60 OH YUMT OTINYaATb
OTHOCUTENbHOE OT aBCOMOTHOTO, YYNT BUAETb OTHOCUTENIbHOE 1 YC/TOBHOE B TOM, YTO Ha MEpPBbIi
B3rNAg4 NpefcTaBnaeTca abcontoTHbIM 1 6e3ycnoBHbiM. CBOK KoHLUenuumo Yopd Tak 1 Ha3Ban
KOoHLUenumen NMHrBucTnYeCKon OTHOCUTENbHOCTW.

3pecb MeeT MecTo NobonbITHaA NepeKknnyka ¢ prsnyeckom Teopren OTHOCUTENBbHOCTH.
O6beKTUBM3MPOBAHHOE BPEMSA — 3TO OCHOBA KIAaCCUYECKOI HbIOTOHOBCKOWM MeXaHUKM. [NocKonbKy
BOOOpaKaeMoe NPOCTPaHCTBO, B KOTOPOM Mbl MPOEKTUPYEM BPeMS], HUKAK He CBA3AHO C peasibHbIM
NPOCTPAHCTBOM, Mbl NPeACTaBsiem cebe BpeMs Kak UTo-TO Takoe, UTO «TeyeT» OANHAKOBO BO BCEX
TOUKaX peanbHOro NPOCTPAHCTBA. DUHLITENH OCMENUIICA NePecMOTPETb 3TO NPeACTaB/IeHME U
MOKa3aJl, UTO OHO He COAEPXKUTCS B OMbITHbIX IaHHbIX 1 YTO OT HEro cfiegyeT oTKasaTbcA. Ho 3ToT
OTKa3, KaK XOpOoLO U3BECTHO, aeTcA He 6e3 Tpyaa. Nouemy xe? Yopd nuwwer:

MMI’IpOBI/BVIpOBaHHbII\/II OTBET, BO3/1ararownm BCio BUHY 3a Hally MeannTenibHOCTb B
NOCTMXKEHUN TaKMX TalH KOCMOCA, Kak, Hanpumep, OTHOCUTENIbHOCTb, Ha UHTYULUIO,
ABNAETCA OWNOOYHbBIM. I'IpanmbHo OTBETUTb Ha 3TOT BOMPOC HaAO TaK: HBIOTOHOBCKUE
MOHATNA NPOCTPAHCTBA, BPEMEHU U MaTEPUUN HE €CTb JaHHbIE NHTYNLNN. OHwu gaHbI
Kyanyp0|7| 1 A3bIKOM. IMEHHO 13 3TUX NCTOYHUKOB 1 B3N NX HbOTOH.

3pecb onATb ciefyeT CMArYMTb BbICKa3blBaHWA YBNEKAOLWEroca MMHIBUCTa. HbloTOHOBCKME NOHATHUA,
KOHEYHO, HENOCPEeACTBEHHO ONUPAIOTCA Ha Haly MHTyMLM0. HO cama 3Ta MHTYMUMA He eCTb YncToe
OTpakeHne NepBUYHOro YyBCTBEHHOTO OMbITa, KKanengoCKoNMYeCcKoro NoToka BneyaTieHnin», a ecTb
NPOAJYKT €ro opraHn3aLmm 1 B 3TON OpraHnsaumm A3bik U KynbTypa 4ENCTBUTENbHO UTPAIOT JaNleko
He NOCNeAHIO POJb.

7.14. MeTtacuCTeMHbBII1 IepeXo] B A3BbIKE

A3blk BO3HUKAET B pe3ysibTaTe KOAMPOBaHMWA ABNEHUN AeNCTBUTENBHOCTUN A3bIKOBLIMIU OO beKTaMN.
Ho, BO3HMKHYB, OH CaM CTaHOBUTCA ABNIEHNEM AENCTBUTENbHOCTU. A3blKOBble 06bEKTbI CTAHOBATCA
BaXKHENLUVMM dN1IeMeHTaMU O6LLECTBEHHOWN AEATENIbHOCTU, OHM BXOAAT B »KM3Hb YeNioBeKa Nogo6Ho
opyAuAM Tpyaa 1 foMallHern yTBapu. 1 nogobHo Tomy, Kak sl U3roToBAEHNA U
yCOBEpPLUEHCTBOBAHNA OPYANIA TpyAa YeNOBEK CO3AaeT HOBble OPYAMA Tpyaa, OH CO3[aeT HOBbIe
A3bIKOBble 0OBEKTbI A/1A ONMCAHNA AENCTBUTENBHOCTI, KOTOPAA YXKe COAEPKUT A3bIKOBblE 0OBEKTHI.
MponcxoanT MeTacUCTEMHDIN NEPEXOA B PaMKax CUCTEMbI «A3blK». Tak Kak HOBble A3bIKOBble
06bEKTbI B CBOIO 0Uepeb ABAATCA SeMeHTaMy AeNCTBUTENIbHOCTU U MOTYT CTaTb 06BEKTOM
KOAMPOBAHMA, METaCUCTEMHBIN NePEXO MOXKET MOBTOPATLCA HEOrPAHNYEHHOEe Yncio pas. NogobHo
APYFM KNGEePHETUYECKMM CUCTEMAM, KOTOPbIE Mbl PaCCMATPUBaNY B 3TON KHUTE, A3bIK ABNAETCS
yacTblo pa3BumBaloLelica BceneHHol 1 pa3suBaeTca caM. I nogo6Ho apyrnm cuctemam A3sbikK, a
BMECTE C HUM M MbILLSIEHNE NPETEPNEBAIOT KAUECTBEHHbIE M3MEHEHUA MYyTEM METACUCTEMHbIX
nepexofoB Pa3NMYHOro MacwTaba, T. e. 3axBaTbiBalOLWMX Oonee Nnn MeHee KpynHble NOACMCTEMDI
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CNCTEMDI «A3bIKY».

anI BCEM pa3ninymn B (I)VI3VIKO-XVIMI/I‘-I€CKOM OTHOLWEHNN, KOTOPOE CylleCTBYET MeXAy A3bl KOBOW
CUCTEMON 1" He|7|pOHHOVI CNCTEMOW, NErko BUAETb, YTO (I))/HKLI,I/IOHaJ'IbHO MeTaCUCTEMHbIE nepexobl B
A3blKe ABJIAKTCA €CTECTBEHHbIM MPOAOJTXKEHNEM METACUCTEMHDIX Nepexoanos B Hel‘/'IpOHHbIX
CTPYKTYpax, diy»a anAa cosgaHuma 6onee coBepLUEHHDbIX Mmogaenen AencTBUTeNbHOCTU. AnAa noACHeHuA
3TOW MbIC/IX Mbl CHOBA BEPHEMCA K CXeme Ha puc. 74. BWJ,eM €€ pacCMaTpunBaTb KaK CXemy

yCcTponcTBa 06paboTkn nHpopmaummn, NOCTynatoLwen OT CBETALLEroca 3KpaHa, a, ciejoBaTeNibHo, U
KaK YacTnyHyto (1 rpybyto) mogenb yCTPOMCTBa MO3ra. Ha cxeme mbl BUANM KnaccndukaTopbl,
COOTBETCTBYIOLLME NOHATUAM «MATHO», KKOHTYP», KBHYTPU» N KBOUTU B». DTN NOHATUA NexkaT Ha
Pa3NINYHbIX YPOBHAX NEPAPXUN, N YNCIIO YPOBHEN, B MPUHLMNE, He OrpaHnyeHo. Ho noctaBum
BOMPOC: HE BO3MOXKEH NI MeTaCUCTEMHbIN nepexop 6onee KpynHoro macwtaba, KOTOpbIi MOXHO
n306pa3unTb He Kak JobaBNeHne HOBOro YPOBHSA Ha puc. 7.4, a BOOOLLEe KaK BbIXOA M3 MNOCKOCTY

yepTexa, Co3gaHne HoOBOW NIIOCKOCTN?

Ecnu conoctaBnATb Hallly UCKYCCTBEHHYIO CUCTEMY peasibHbIM GUOIOrMYEeCKM CUCTEMAM, TO OHa
COOTBETCTBYET HEPBHOW CETU C XKECTKO PUKCUPOBAHHOWN nepapxmneit MOHATUA. ITO 3Tan CJIOKHOIo
pednekca. BbliTh B HOBYIO NMIOCKOCTb 3HAUMMO Obl NepenTy K 3Tany acCounnpoBaHns, KOraa
CTAHOBUTCA YNPaBASEMON CUCTEMA CBSI3EN MeXAY Knaccudpukatopamm.

MoHAaTKA, urypmpytowme Ha puc. 7.4, B3ATbl 13 A3blka. CyLLeCcTBYIOT /X B A3blKe NOHATUA, KOTOpble
«BbIXOAAT U3 NNOCKOCTW» puc. 7.4?7 CywectBytoT. O NOHATUN «BHYTPW» Mbl MOXKEM CKa3aTb, YTO OHO

ABNAETCA NPUMEPOM NPOCMPAHCMBEHHO20 OMHOWeHUA Mexay obbeKkTamu. Ipyrummn npumepamm
NPOCTPAHCTBEHHbIX OTHOLLEHUI ABAAKTCA MOHATUA «KCONMPUKACAETCAY, KMepeceKkaeTca», KMeXay» 1 T.
n. Cxemy Ha puc. 7.4 MOXHO 6b1n10 6bl 4ONONHUTL KNaccudrKaTopaMmm, Pacno3HaOLWMMN STU MOHATUA.

Hy a CaMO MOHATUE «NPOCTPaHCTBEHHOE oTHoweHne»? OHO-TO 1 ABNAETCA NCKOMbIM METaNoOHATNEM
NO OTHOLWEHWIO K MOHATUAM «BHYTPWU», «MeXOy» N T. M., OHO OTHOCUTCA K HAM KaK UMA K 3HAaYE€HUIO.
Ecnn 6b1 mbl 3adyMmaJi BOMJIOTUTb MOHATUE «MPOCTPaAHCTBEHHOE OTHOLWEHWE» B BUAE KaKOro-TO
yCTpOMCTBa, agononHAavwero yCTpOVICTBa Ha puc. 7.4, TO OHO AAIBHO DOJIXKHO 6b1710 Obl O6pa3OBaTb

Memacucmemy No OTHOLLEHWIO K KNacCUpUKaTopam KBHYTPU», <MeXay» 1 Np. 3afaya, KOTOPY OHO
MOTN0 Obl BbINOMHATb, 3TO MOANPUKALNA CTPYKTYPbI UM PaboTbl YMOMAHYTbIX KNaccMdrKaTopos,
NN CO3[aHNe HOBbIX KNAacCMUKATOPOB, Pacro3HaLWNX Kakne-To HOBble, 0 TEX NOP He
pacno3HaBaeMble NPOCTPAHCTBEHHbIE OTHOLWEHNA. A B CaMOM A3blKe C KaKoW LiefNblo NOABNAETCA
NOHATUE KNPOCTPaHCTBEHHOE OTHOLWEHNe»? [la ¢ Takom »xe! [Ina nyywero NOHMMaHWA TOro, Kak
paboTaeT A3bIKOBaA CUCTEMa, A1 ee MoandUKaLnM N CO34aHNA HOBbIX MOHATMIA. MeTaCcMCTEMHDbIN
nepexof B pa3BUTUN A3blKa BbIMOHAET Ty Xe POJib, YTO U B PAa3BUTUM HEMPOHHbIX CTPYKTYP.

7.15. IIoOHATUA-KOHCTPYKTHI

MoHATNA, I'IOD,O6HbIe MOHATUIO «KMPOCTPAHCTBEHHOE OTHOWEHWE», ONMNPAOTCA Ha Ll,elzCTBVITeJ'IbHOCTb
HE HENOCPEACTBEHHO, a Yepe3 NoCpeaCcTBO MPOMEXKYTOUHDbIX A3bIKOBbIX I'IOCTpOGHI/IVI, OHMN
CTAaHOBATCA BO3MOXHbIMW B pe3yJibTaTte onpep,eneHHoﬁl A3bIKOBOW KOHCTPYKLUUN. I'IoaTomy Mbl UX

http://www.refal.net/turchin/phenomenon/chapter07.htm (22 n3 25) [11.06.2008 14:01:48]



[naBa 7. A3bIK U MbiLWIEHNE

6ynem Ha3blBaTb KOHCTPYKTamu. Bbicka3sblBaHMA, cogepKallme KOHCTPYKTbI, TPebyoT onpeaeneHHon
A3bIKOBOW €ATEIbHOCTU AJ1A YCTAaHOBNEHWA CBOEW UCTUHHOCTU UIN TOXKHOCTY. BHe A3bIKoBOW
CUCTEMbI MOHATMA-KOHCTPYKTbI He CyLLecTBYI0T. Hanprmep, NoHATME «NPOCTPAHCTBEHHOE
OTHOLLUEHUNEY» HE MOXET BO3SHUKHYTb, MOKa HET CJTIOB «BHYTPU», KMEXZY» U T. M., XOTA
COOTBETCTBYIOLLME HEVPOHHbIE MOHATUA YXKe AaBHO Obl 1 CyLLeCTBOBasN.

Tenepb Mbl MOXKeM CcaeNnaTtb 0630p ypOBHeVI A3blKa, paCcCMaTpmnBaeMOro Kak nepapxma rno
ynpaBJeHUIO. CurHanbl >KMBOTHbIX NnPEPMMeEM 3a HyﬂeBOVI YPOBEHDb A3blKa. [MoaBneHne 3TanoHHbIX
AeNCTBUN noarBepxaoeHMA N OTpUUaHUA, NOr’MYECKUX CBA3OK U NPEONKATOB ABNAETCA, KaK yXKe
roBopmnocCb, METACUCTEMHbIM NMepexoaoM. OH cosaaet ﬂepBbIVI YPOBEHb A3blKa. Cﬂeﬂ,yIOLLlVIVI
MeTaCUCTEMHbIN nepexonj o6pa3yeT BTOpOVI YPOBEHDb A3blKa, MOHATNA KOTOPOIro CyTb KOHCTPYKTbI.
Cpe,El,I/I HNUX HaxodATCA, B YaCTHOCTU, MOHATUA rPaMMaTUKN N TOTUKK, OTNN4YKE OT NepBOro ypoBHA
COCTOUT B TOM, YTO Ha NepBOM YPOBHE rpaMMaTUKa U JTIOTMKa NOABNAKOTCA KaK BbICLUNE yrNpaBnawowmne
cncrtembl, KOTOpblEe CO34al0T A3blK, HO CaMIK €Lle HE NoABEepPraloTCcAa ynpasieHUIO, Ha BTOPOM e
YPOBHE OHN CTAHOBATCA obbekTamu N3yyeHnAa n ynpaBneHnAa (VICKyCCTBeHHOFO KOHCprVIpOBaHVIﬂ).
BTOpOVI YPOBEHb A3blKda MOXXHO HAa3BAdTb YPOBHEM KOHCTPYKTOB, a TAKXK€E YPOBHEM CaMOOMNCaHNA.

YpoBeHb pa3BUTUSA A3blKa OnpeaenaeT OTHOLWEHWE A3bIKOBOW CUCTEMbI K HEMPOHHOWM cncteme. Ha
HYNeBOM YPOBHE s3blK MepeAaeT NMLb fIeMeHTapHYI0 ynpasnstoLwyo nHpopmaumio. Ha nepsom
YPOBHE OH NprnobpeTaeT CNocobHOCTb GUKCMPOBaTb 1 NepefaBaTb HEKOTOPbIE MOAENN
AEVCTBUTENbHOCTU, HO NINLWb Te MOAESN, KOTOPbIE YXKe CYLLEeCTBYIOT Ha HEPOHHOM YPOBHe. f3biK
MepBOro YpOBHs MOXHO NPeAcTaBUTb B BULE HEKOETO CJienKa Ui CHUMKA HEMPOHHbIX Moaene (c
yUYeTOM B KauecTBe NonpaBKky 06paTHOro BAUSHUSA A3blKa). HakoHeL, Ha YpOBHE KOHCTPYKTOB A3bIK
MonyyYaeT BO3MOXHOCTb GUKCMPOBATb MOAENMN AENCTBUTENIBHOCTU, KOTOPbIX HE ObINIO 1 He MOTJI0
6bITb (MMes B BUAY AaHHbIN GoNOrMyeckunin BUg YenoBeka) Ha HeMPOHHOM ypoBHe. Takne mogenu
Ha3blBalOT MeopuAMU.

Mbl npuBOAMAK YMCNA N AENCTBMA HA4 HUMW B KauecTBe NPOCTENLLEro N HarnAgHenwero npumepa
MoAenen, He CyLweCcTBYOLWMX Ha HEMPOHHOM YPOBHE 1 CO34aBaeMbiX Ha YPOBHe A3bika. ApudmeTrka
— OfjHa 13 NepPBbIX TEOPUIA, CO3AaHHbIX YeNOBEKOM. Jlerko BUAeTb, UTO UMCna, TOUHee, 6bonblume
4YnCna, CyTb KOHCTPYKTbI. Yncnam Ba n Tpy COOTBETCTBYIOT HEMPOHHbIE MOHATUA: Mbl C O4HOIO
B3rnAga otavMyaem ABa npeameta oT Tpex 1 oT ogHoro. Ho uncno 137 — KOHCTpYKT. OHO nmeet
CMbIC/T INLWLb MOCTOMNbKY, MOCKOMNbKY MMeeT CMbICn Yncno 136, KoTopoe B CBOIO ouepeb onnpaeTca
Haunucno 135unT. 4.

3[ecb eCTb OANH MEeTaCUCTEMHbIN Nepexo — BO3HMKHOBEHME npoLiecca cyeTa, MopoxjatoLero
KOHKpeTHble yncna. B pamkax MeTacucTtembl CHETa BO3HUKAET Mepapxmsa rno CJIOKHOCTN —
HaTypanbHbI pAag yncen. [oaBneHne NOHATMA «YNCNIO» 3HAMEHYET COO0I HOBbIN MeTaCUCTEMHDIN
nepexof, npeanonaralowmia, 4To cYeT NPOYHO BoLwwen B ObIT. [InA Toro utobbl cvumame,
abCTPaKTHOro NOHATUA YMCNA HE HYXKHO, NOTPeOHOCTb B HEM NOABNAETCA NMLWb TOTAa, Koraa
HauMHaloT paccyx0ame o cdveme. NOHATUE YMCNa — 3TO KOHCTPYKT 6onee BbICOKOro yPOBHSA, YeM
KOHKpeTHble uncna. Ha ToM »ke ypoBHe Haxo[AaATCA NOHATUA apnupmeTnyecKmnx 4encTBui.
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Mbl 06beaANHNIM BO BTOPOW YPOBEHb f3blKa BCE MOHATMSA, HEe ONupatoLLMecst HenocpeacTBEHHO Ha
HeNPOHHbIE MOHATUA, a TPebyloLne BCNOMOraTebHbIX A3bIKOBbIX KOHCTPYKUUIA. Mpun Takom
onpefesnieHnn BTOPO YpoBeHb ABNAeTC GopManbHO NOCTIEAHUM, HO CaM COAEPKUT NepapxXmio No
yrnpaBneHuto, KoTopas obpasyeTcs NyTeM METaCUCTEMHbIX MEPEXOAOB M MOXKET B NpUHLUMMNE 6bITb
CKOJ1b YrOZIHO BbICOKOW. Mbl BUAENW 3TO HA NPUMEPE KOHKPETHbIX YACEN U MOHATUSA «UNCSIO». A3bIK
BTOPOro YPOBHA UMEET CITOXKHYIO CTPYKTYPY, KOTOPYIO 06pa3HO MOXKHO NpeacTaBUTb He B BUAE
pPaBHOMEPHbIX C/TOEB, NTeXKALWMX APYT Ha ApYre, a B BUAE 30aHUA UV KOMIJIeKca 3aaHWIA, UMEIOLLNX U
BEPTMKAJIbHYIO, M FOPU3OHTAIbHYIO CTPYKTYPY. OTO ClIeACTBUE TOTO, YTO METACUCTEMHDIN Nepexoq,
MOKEeT MMETb Pa3NIMUHbIA MacWwTab 1 NPONCXOAUTb MO OTHOLLEHUIO K Pa3fIMYHbBIM NOACUCTEMAM
A3blKa. Pa3nnyuHble nepapxum no ynpasieHnio U NopoXKaaeMble MU NepapXum Mo CIOXKHOCTU
0b6pa3yioT, NepensieTasiCb, MHOroo6Pa3HbI aAPXUTEKTYPHbIN KOMMNEKC. A3blK BTOPOro YPOBHA — 3TO
A3bIK drnocodpum 1 Hayku. A3blK NEPBOro YPOBHSA Ha3bIBalOT 0ObIUHO ObITOBLIM MW PA3rOBOPHbBIM.

7.16. MbpIl/IeHNe YeTI0OBEKA U JKMBOTHBIX

NHorpa FOBOPAT, YTO MblWWJTIEHNE YENTOBEKA OTNINYAETCA OT MbILLUNEHUA YKUBOTHbIX TEM, YTO YEJIOBEK
MO>KeT MbICJTINTb B a6CTpaKTH bIX MOHATNAX, B TO BpeMA KaK KWBOTHbIM aGCTpaKTHbIe NMOHATUA
HEOOCTYMHbI, a AOCTYMHbI JINLUb HEKOTOPbIE KOHKPETHbIE MOHATUA. Ecnn TepMUH <<a6CTpaKTHoe»
NOHNMMATb KaK OTBJIeHEHHOE OT HECYLLECTBEHHDbIX NMPNU3HAKOB (a NMMEHHO TaKoe NMNOoOHNMaHWne ABNAeTCA
HOpMOIZ N NMPUNHATO, B YaCTHOCTH, B HacToALwen KHI/II'E), TO 3TO yTBEPKAEHNE HE BblAEPKNBAET HA
Maneunwen KPUTUNKW. Mbl Bugenun, uto pewauiee otTnnvme molllieHNA YenoBeka COCTOUT B HaTMYNI
ynpasneHnAa accoynaymamm, KOTopoe B NepByto ouepenb NPOABIAETCA KaK cnocobHOCTb K
Boo6pa>|<eH|/uo. YT0 XKe KacaeTcA pa3nnyuna B NOHATUAX, TO OHO BO BCAKOM CJlydae He CBOAUTCA K
NPOTUBOMNOCTaB/E€HUIO. a6CTpaKTHoe-KOHerTHoe. Bcakoe noHATme a6CTpaKTHO. NoHATMe KowkKa ana
cobaku ABnseTcA a6CTpaKTHbIM, néo CoAepUT, Harnpmmep, oTeJiIe4eHe OT pPaCUBETKN KOLWKN
(HecyLU,eCTBeHHbIVI I'IpI/I3HaK). Ecnmn N3MePATb YMCTBEHHDbDIE CnocobHOCTN CTENEHDbIO a6CTpaKTHOCTI/I
NOHATUN, TO JIATYWKa OKa»KeTCcA OQHUM N3 CaMblX YMHDbIX Y KUBOTHDbIX, N60 OHa MbICITUT C MOMOLLbIO
BCero-Hascero AByx, HO 3aTo l-Ipe3BbI‘-IaI7IHO a6CTpaKTHbIX MOHATUN. KHEYTO MaJIEHbKOE 1" 6bICTpO
AOBMXyLleeca» N KHeYTo 60nblIOE, TEMHOE U HEe OY€EHb 6bICTpO ABUXylLleeca», Kak Bugmnte, B Hawem
A3blKe fa*Ke HE OKa3aJ10Cb cneynaiibHbIX TEPMUHOB AN1A 3TUX NOHATUN.

HdencrentensHo rny60|<oe OTNnYMe B NOHATUNHOM Oarake BbICLLMX »KMBOTHbIX 1 YENTOBEKA COCTOUT B
TOM, UTO XKUBOTHbIM HEAOCTYIMHbI NOHATUA-KOHCTPYKTbI, NGO 3TN NOHATUA npeanonaratoT
CnocobHOCTb K A3bIKOBOW aeAaTenbHoCcTU. He a6CTpaKTHbIe NOHATUA, @ NOHATNA-KOHCTPYKTbI
COCTaBNAKT CI'IELI,I/I(I)I/IKy yenoBeyecKoro mMbilwneHunsa. B yactnyHoe onpaBpaHue npmBegeHHoOro Bollle
CyXKAeHnA Hao 3aMeTUTb, YTO <(a6CTpaKTHbIMI/I MOHATUAMWN» YaCTO Ha3bIBAlOT MMEHHO NOHATUA-
KOHCTPYKTbI 1 TOBOPAT O CTENEHN a6CTpaKTHOCTI/I, Korga Ha camMmomMm pgene Haano 6b1510 6bl roBopuntb O
CTeneHn KKOHCTPYKTHOCTU». I'IpaBna, NMOHATUE YCia o6pa3yeTc;=| nyTem a6CTpaKLI,I/II/I, oTnpaBiAACb OT
KOHKPETHbIX Ynces, a NOHATNE NPOCTPAHCTBEHHOIO OTHOLWEHNA — OTMPaBJIAACb OT KOHKPETHbIX
OTHoOLWeHnn. Ho CI'IELI,I/I(I)I/IKy 34ecCb CcoCTtaBnAeT He CaM npouecc a6CTpaKL|,I/II/I (OH, KaK Mbl BUAeNN,
NMoABMIICA Ha CaMbIX PaHHUX 3TaMaxX KVI6epHeTI/I‘-IeCKOFO nepmnopaa )KI/I3HI/I), a TO, YTO B npouecce
a6CTpaKLI,I/IVI CyUJ,eCTBEHHEIZLUVIM o6pa30M Y4aCTBYIOT A3blKOBbIE 00bEeKTHI. 34echb rnaBHoe — He
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abCTpaKuusA, a KOHCMPYKYUA, CO3AaHNE NepapXNUYECKON CUCTEMbI MOHATUN, PUKCMPOBAHHDIX
MaTepuanom Asbika. AGCTpakumnA 6e3 KOHCTPYKLUMN NPUBOAUT MPOCTO K NOTEPE coAepKaHnA, K TaKUm
MNOHATUAM, KaK KHEUTO» N KHEKOTOPbIN».

1 ut. no kH.: Hosoe 8 nuxzsucmuke. M., 1960. Bbin.1.

2 Cm. Tam e ctatbu b. Yopdoa.

[ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen |
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 8. IlepB0oOBITHOE MBINITIEHVE

8.1. CucTeMHBIi aCEKT KYIbTYpPbI

MpoaonmKkmm Halle WecTBre No 3Tanam asonounn. M3 obnactn 6uonornn mol nepewnm B 06nactb
NCTOpWKM YenoBeyecTBa. B rnaee 5 6bin faH HABPOCOK NCTOPUM «MaTEPUANIBHON» KYNbTypbl. Tenepb
NpeaMETOM HalWero aHanm3a 6yaeT UCTOPUS Pa3BUTUS A3bIKA N MbILLNEHNA — BaXKHeNLLEN
COCTABHOW YaCTu «4yXOBHOWN» KyNbTypbl. Kak Mbl y>ke oTMeuanu, AenieHne KynbTypbl Ha
«MaTepuranbHyIo» N «AYXOBHYI0» BECbMa YCNOBHO W, KOrAa Mbl XOTMM NOAUYEPKHYTb 3TO, Mbl
MoOMeLLaeMm MX B KaBblUKW. Vicnonb3oBaHme opyans 1 Tem 6onee co3gaHne HOBOro opyansa TpebytoT
PaboTbl BOOOGPAXKEHNA 1 COMPOBOXAATCA SMOLMAMMU, YTO AAET OCHOBAHUSA pacCMaTpUBaTb 3TN
ABJIEHUSA KaK YacTb «4YyXOBHOWN» KyNbTypbl. B TO XXe Bpema npoLecc MbllufieHnsa NPoABAAETCS Kak
onpefenieHHas s3blkoBasA AeATeNbHOCTb, HanpaB/ieHHaA Ha BMOJIHE MaTepuasibHble npeameTbl —
A3bIKOBble 06BEKTbI. 13bIK U MbILWIEHNE, C OAHOWN CTOPOHbI, U MaTepuasibHas KynbTypa, C Apyrom
CTOPOHDI, CBSI3aHbl APYr C APYromM TeCHEeNWNM 06pa3om. IcTopuk, nocTaBmBLLWIA cebe 3agady
AETaNbHO NCCNefoBaTb MEXaHW3M Pa3BUTKA KYNIbTYPbl, HE MOXET pacCMaTPUBATb 3TU SIBIEHUS
MHaue, KaK B NX B3aMMOCBA3UN. OH fOMKEH TaKXKe YyUeCTb ApYyrne CTOPOHbI KyfbTypbl 1 B MEPBYIO
ouyepenb COLManbHYO CTPYKTYPY OOLECTBA, @ TAaKKe BAUSHME NPUPOAHbIX YCIIOBUIA, NCTOPUYECKNX
cnyyaiHocTel 1 npounx ¢pakTopoB. Ho gaHHOE uccnenoBaHme He ABNAETCS NCTOPMUYECKM U Hawa
3ajava npoule: He BAaBasiCb B A€TaNIV UCTOPUYECKOTO Pa3BUTKA, ONNCATb TO, YTO MPOU30LLIO, C
KnbepHeTMUYEeCKOM, NN, KaK eLLe roBopsT, C cucmemHoU, TOUKU 3peHns. Kak n B Bonpoce o
NPOUCXOXKAEHM YesIOBEKa, HAC He ByayT MHTepecoBaTb XUTPOCMIETEHNA NCTOPUYECKUX
06CTOATENLCTB, NPUBEALINX K TOMY, UTO TOT UM UHOW War B Pa3BUTKX KyJbTypbl Obin caenaH B TOM
WM MHOM MeCTe 1 B TO UK Hoe BpeMs. Mofaxoa Hall ocTaeTcs BecbMa rnobasnbHbiM 1 o6wmum. Hac
NHTepecyeT NLLb OAUH (HO 3aTO CaMbll BaXKHbI B MeXaHu3Me pa3BuTuAl) acnekT KynbTypbl — ee
CTPYKTYpa Kak nepapxumn no ynpasneHnto. COOTBETCTBEHHO U Pa3BUTKE KyNbTypPbl Mbl 6yaem
paccMaTpUBATb KaK YCIIOXKHEHME 3TOWN nepapxmn nyTem nocnefoBaTebHbIX METACMCTEMHbIX
nepexooB. Mbl NOKaXeM, UTo, Kak 1 B C/lydae 61UOSTIOrMyecKoro pasBuTus, BaXKHelLwme Stanbl
Pa3BUTUS A3blKA U MbILLNIEHNA OTAENATCA APYT OT APYyra MMEHHO METACMCTEMHbIMY Nepexoaamu.

8.2. IMKOCTh ¥ IIMBIIN3AIU

B pa3BUTNN KyNnbTypbl Mbl YCMaTpUBaeM npexxae BCcero ABe YeTko passinyatoineca CtyneHu. OUKOCMb
(ﬂepBO6bITHaF| Kyanypa) W yusuaulayud. YeTkoctb pas3nnyna mexay HUMmn He O3Ha4daeT NOoJIHOIro
OTCYTCTBNA NepexXogHblX d)OpM: nepexon ot ANKOCTU K UnBmin3aunmnm He copepllaeTca, KOHEYHO,
MrHOBeHHO. Ho, Pa3 Ha4aBWUCb, Pa3BUTNE KYJIbTYpPbl MO NMyTWN CO34aHNA LNBUTN3aLUNUN NPONCXOAUT
TaK 6bICTpO, YTO o4yeBunagHoe " 66CCI'IOpHO€ oTnnyne HOBOIo YpPOBHA KYJibTypbl OT CTapoOro
npoABJIAE€TCA 3a BpeMA, HeCpaBHEHHO MeHbLUee, YemM BpeEMA CyLLeCTBOBAHUA B COCTOAHNN OUKOCTN.
Bo3HMKHOBEHME UMBUIN3aLUN HOCUT XapaKTep Ka4eCTBEHHOIO CKa4ka. Bce BpemMA cylieCctBOBaHUA
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LUMBUIM3aLuUK Ha 3emse (He 6onee 5 — 6 TbiC. NeT) cocTaBNsAeT HEOOSbLLYIO YaCTb OT TOFO BPeMeHMU (He
meHee 40 TbiC. NeT), B TeUeHKe KOTOPOro YeIOBEYECTBO CYLLECTBYET KakK HEM3MEHHbIN B
6ronornyeckom oTHoweHun Bua. Takum o6pa3om, BOSHUKHOBEHME LIMBUAN3ALNN — 3TO ABJIEHME,
LIeNIMKOM NpUHagJexallee K chepe KynbTypbl U HUKAK He CBA3aHHOE C BUONIOrMyeckmm
COBEPLUEHCTBOBAHNEM YeSIOBEKA, UTO OT/IMYAET €ro OT BO3HMKHOBEHUA A3blKa 1 TPYAO0BON
aeaTenbHOCTU. Mexay Tem NocneacTBUs 3TOro ABNEHNA ANa 61nochepbl MOUCTUHE OFPOMHbI, €CN
AaXe N3MePSATb UX HE CJTOXKHOCTbIO BO3HUKLLWX CTPYKTYP, @ MPOCTbIMU KOIMYECTBEHHBIMM
MoKasaTenamu. 3a KOPOTKOe BPEMSA CyLLeCTBOBAHMA LUBMAN3ALIMM YENOBEK B HECPAaBHEHHO Gonbluei
cTeneHu NoBANAN Ha 06NUK MaHeTbI, YeM 3a MHOTMe TbicAYeneTus gukoctn. OcobeHHo 6ypHO pacTeT
UMCIIEHHOCTb YENOBEYECTBA U ero BIvAHME Ha brochepy B TeUeHME NOCNEAHUX TPEX CTONETUI (CPOK
COBCEM Y HUUTOXHbII), UTO ABNAETCA ClIeACTBMEM YCNEXOB HayKn — Nto6UMoro geTtuula
LUMBUAN3ALNN,

IT0T daKT TpebyeT 06bACHEHUA. TaKoW pe3KMiA KaueCTBEHHbIN CKaYoK B HabogaeMblxX NPOABNEHUAX
KyNbTYpbl O/MKEH ObITb CBA3aH C KAKMM-TO CYLLLECTBEHHbIM, MPUHLUMMNMANIbHBIM U3MEHEHUEM B €€
BHYTpPeHHen cTpyKType. CTep>KHEM Ky/bTypbl, 06ecneunBaloWwmnm ee eUHCTBO, €€ KHEPBHON
cuctemoin» aBnAeTca A3blK. Mbl UMeeMm B BUAY 34€Ch He A3bIK Kak abCTPaKTHYI0 CUCTEMY BblpaXkeHus
MbIC/I, 061afaloLLy0 TEMU UKW MHBIMW FPAaMMaTUYECKUMN OCOOEHHOCTAMM, @ A3bIK KaK XKNBYIO
AENCTBUTENBHOCTD, KAk 0OLLECTBEHHYIO HOPMY A3bIKOBOW AeATeNbHOCTU. IHaue roBops, Mbl MMeeM B
BMAY BClo Habnogaemyto (MaTepuranbHyto, eCNN YTOAHO) CTOPOHY MbilineHusa. [ToaTomy, roBops
«A3blK», Mbl TYT e A06aBnsaemM «v MbiluneHne». UTak, A3blK (1 MbllwneHne) — HepBHas cuctema
KyNbTYpPbl, TO3TOMY MOXKHO OXWJAATb, UTO CYLLECTBYET KaKOe-TO BaXKHOE pasfinure Mexxay A3bIKOM 1
MblLLIEHEM NEPBOOLITHBIX HAPOAOB 1 HAPOAOB, XXMBYLLMX B YCTOBUAX COBPEMEHHOWN LIMBUIM3ALNN.
N peiictBUTENBHO, U3yUeHUe KyNbTypbl OTCTasbIX HAPOAOB OOHAPYKUBAET Y HUX 06pa3 MbILNEHNS,
BO MHOIOM OT/INYHbIN OT 06pa3a MbILLSIEHUSI COBPEMEHHOrO eBponeiLa. 3To OT/IMUYne OTHIOAb He
NCcUepPnbIiBAETCA Pa3fIMUHbIM YPOBHEM 3HaHUI. Ecnn nomecTnTb eBponeiiua B yC10BMA NEPBOOLITHOM
XKN3HW, TO BPAL NI OH CYMeeT UCNOJIb30BaTh (1 Aaxke NpoABuTb!) cBoe 3HaHMe 3akoHa Oma, nnu
XMMmrUeckom popmysbl Boabl, Ui Toro ¢pakTa, uUto 3emna Bpalyaetca Bokpyr ConHua, a He Ha060poT.
Ho pa3znunune B 06pase mMblluneHns, B NOAX0AE K ABNIEHUAM AeNCTBUTEIbHOCTM OCTAHETCA U
Heme[eHHO NPOSIBUTCA B MOBEAEHUN.

Mo»Ho aiegyrwnm o6pa30M CyMMUnpoBaTb oT/inyme I'IepBO6bITHOFO MbIWWNEHNA OT COBPEMEHHOTO.

[MepBO6GBLITHOMY YeNOBEKY MUP NPEACTABAAETCA HAaNOTHEHHbBIM BCEBO3MOKHbIMW HEBUAVMbIMM
CYLLHOCTAMMU, iyXaMu, KOTOpPbIE BbICTYMAIOT Kak NPUYMHbI ABNEHNI; YTOObI 3a800pUTb NN U3THATb
LYXOB, CYLLEeCTBYIOT 3aKNMHAHUA, PUTYasibHbIe TaHLibl, XEPTBOMPUHOLLEHNA, CTPOro cobntogaemblie
3anpertbl (Taby) u T. N. OQUH N3 OCHOBOMOIOXKHUKOB HayUYHOrO N3y4yeHunA NepBOObITHLIX KyNbTyp 3.
Tennop gan sToMy BO33peHunio HAMMEHOBaHe dHUMU3MAd — OfyLeBeHnA Bcex npegmeTos. Mexay
pa3NNYHbIMK NpegMeTamMm MOTYT CyLLeCTBOBaTb, COrMAacHO NpeAcTaBieHN0 NePBOOBLITHBIX NtoAeN,
HeKne TaMHCTBEHHbIE CBA3W U BNNAHUA (KMUCTUYECKOE CONPUYACTMEY MO TEPMUHOOMUN
dpaHuy3ckoro sTHorpada J1.JleBu-bptona). Takme cBA3M BCcerga CywecTByOT, B YaCTHOCTU, MEXAY
npeameToM 1 ero n3obpaxkeHnem nnm umeHem. Otcroga — nepBobObITHAA Marns u Bepa B
MUCTMYECKYIO CBA3b MAIEMEHN C ONpPeaeNieHHbIM BUAOM XUBOTHbIX (TOTEM).
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Ho uto 60onblue BCcero nopakaet eBponenya, 3To He CaMo coepkaHne npeacraBneHnn
NepBOObITHLIX I0AEN, A X KPaNHAA YCTONUYNBOCTb, HEYYBCTBUTENIbHOCTb K AHHbIM OMbITa.
MepBOOLITHOE MbILLNIEHNE HEBEPOATHO KOHCEPBATUBHO 1 3aMKHYTO. OueBnaHble GpakTbl, KOTOpPbIE, MO
MHEHWI0 eBponena, 4OMKHbI 6bl/iv HeN36eXKHO N3MEHUTb NPeACTaBNeHNA NEePBOOLITHOrO YeloBeKa,
3aCTaBUTb €ro NepecMmoTpeTb Kakne-To yoexaeHuns, He OKa3biBalOT MOYEMY-TO HAa HEFO HUKAKOro
AencrTeumA. A NnonbITKW yoexxgaTb 1 JOKa3biBaTb NPMBOAAT 3a4acTylo K pe3ynbTaTaM, AUaMeTpanbHO
NPOTUBOMONOXHbIM TEM, KOTOPbIE OXKNAANUCH. VIMEHHO B 3TOM, a He B Bepe B CyLLeCTBOBaHME AyXOB
N MUCTUYECKOW CBA3M MeXAy NpeamMeTaMimn COCToUT Hanbonee rnybokoe oTnnyme nepBodbITHOrO
MbILLSIEHMA OT COBPEMEHHOI0. B KOHUEe KOHLIOB, BCE B MMpe AeNCTBUTENbHO B3aMMOCBA3aHOo! V3naraa
3aKOH BCEMMPHOrO TArOTEHUA, Mbl MO Gbl TOBOPUTDb, YTO B KaXKAOM TeNe CUAUT BYX TATOTEHMUA, U
KaXabl gyX CTpeMUTCA NPUOAN3NTbLCA K APYroMy AyxXy CU/ION, NPONOPLUMOHaNbHON Maccam ABYX TeN
N 06paTHO NPONOPLMOHaNbHONM KBagpaTy PacCTOAHUA MeXAY HAMU. DTO HUCKOJIbKO HE MOMeLlaso
Obl HaM NPaBUSIbHO PACcCUYNTbIBATb ABWXKEHME NlaHeT. Bnpouem, ecnm mbl He NONb3yeMcA CIOBOM
«QyX», Mbl NONb3yeMCA CTIOBOM «Cufa». A UTO Takoe, B CYLLIHOCTU, CU1a HbIOTOHOBCKOMO NPUTAXKEHWA?
TOT e AyX: HeUYTO HeBMANMOE, HEC/bILLMMOE, HeoCA3aeMoe, He MMeloLLee BKYCa 1 3anaxa, HO, TEM He
MeHee, peasibHO CyLLeCcTBYIOLLee N OKa3biBaloLee BO34eNCTBME Ha BELLU.

YKa3zaHHble 0COOEHHOCTN MbILLIEHNA NEPBOOLITHBIX NtoAeN 06naaatoT NopasnuTeNbHOM OOLWHOCTbIO.
MO>HO CKa3aTb, YTO OHU 06K BCeEM 63 UCKTIOUYEHUA NePBOOBLITHbIM HapoAaM, HE3aBUCMMO OT NX
PacoBOW MPUHAANEXXHOCTU 1 reorpadmnyecknx ycnoBuin 1 HECMOTPA Ha pa3HOObpa3ne KOHKPETHbIX
$OpPM KynbTypbl, B KOTOPbIX OHU MPOABAATCA. DTO U AAa€T OCHOBAHWNA FOBOPUTb O Nep8obbIMHOM
MblW/IeHUU, NPOTMBOMNOCTAaBNAA €ro COBPEMEHHOMY MbILLISIEHWIO N pacCMaTpuUBan Kak NepByio n
NCTOPUYECKN HEN3OEXHYIO Ppa3y UernoBeUYeCcKoro MblwieHns. PasymeeTca, Kak 1 Npu BCAKOM
YsIeHEHUM HENPEPBLIBHOMO NPoLecca Ha OTAeNbHble ¢pasbl, CYLECTBYIOT U NepexoaHblie GopMbl: B
MbILLSIEHN COBPEMEHHOTO LMBUIN30BaHHOIO YeloBeKa Mbl HepeaKo YCMaTpUBaeM YyepThbl,
BOCXOAALLNE K MHTEeNNEKTYaNbHOW AeATENbHOCTU OXOTHUKOB 32 MAMOHTaMM U NeLepHbIMA
meaBegAmMn. Ho 3To He yMeHbLUaeT 3aKOHHOCTM pa3geneHna Ha ¢pasbl 1 NOMbITOK OObACHUTb NEPEXOL,
OT ofHON ¢a3bl K APYromn.

/TaK, B UeM OCHOBA pasnnuna Mexay ABYMSA Gpa3ami MblLfeHNA: NePBOOLITHOW 1 COBPEMEHHOW?
8.3. MeTacucTeMHBII1 IePeXOfi K A3bIKOBOI eI TeTbHOCTU

MepBOo6bITHAA pa3za — 3TO Ppa3za MbIWIEHUA, HENOCPEACTBEHHO CNlieayoLLas 3a BOSHUKHOBEHNEM
A3blKa N XapaKTepur3yoLWanca TeM, YTO A3bIKOBaA AeATENIbHOCTb eLle He CTana CBOMM COOCTBEHHbIM
o6bekToM. [Nepexon K pase COBPEMEHHOIO MbILLIEHNSA — 3TO METACUCTEMHbIV NEPEXOA, COCTOALL M
B TOM, UTO BO3HUKAET A3blKOBaA AeATEeNIbHOCTb, HaNpaB/ieHHaA Ha A3bIKOBYIO AeATEeNIbHOCTb. A3bIK
NepBOObITHOrO YenoBEKA — 3TO A3blK NEPBOrO YPOBHS, A3blK COBPEMEHHOIO YeNloBeKA — A3bIK
BTOPOro YPOBHS, BKNOYAOLWMNIA, B YACTHOCTU, rPaMmMaTunKy 1 nornky. OgHako nepexop K
COBPEMEHHOMY MbILWIEHNIO He CBOAUTCA TONIbKO K MeTacUCTeMHOMY nepexoay B A3blke, ecu
paccMaTpmBaTb A3bIK CTaTUYECKN, KaK HEKYIO BO3MOXKHOCTb UM cnocob aeatenbHOCTU. OH BKIOYaeT
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MeTacUCTEMHbIN Nepexon B pedsibHOU A3bIKos8oU desmesibHOCMU Kak 06LeCTBEHHO 3HAUNMOW HOpMe
nosegeHus. MNpu nepexone K ¢pase COBPEMEHHOTO MbILLIEHNA CTAHOBUTCA OOLLENPUHATLIM HE TONbKO
AyMaTb UTO-TO O YEM-TO, HO 1 3afiaBaTb cebe BOMPOChI: a MoYeMy A Tak Aymato? MoXKHO N1 AymaTb
nHauye? K Kaknum nocneacTBusamM NPUBOAAT Te UM NHble MblCTN? KOpOTKO roBops, oTinumne
COBPEMEHHOIO MbILLIEHNA OT NePBOOBLITHOrO 3aK/IIOYAETCA B TOM, YTO OHO ABMIAETCA MbILLSIEHNEM
KpUMu4ecKum, B TO BPEMS Kak NepBOOLITHOE MbILUNIEHVE MOXKHO Ha3BaTb 0OKPUMUYECKUM.
KprTuyeckoe MbllneHme Tak NPOYHO BOLWIO B HOPMY, UTO BOCMPUHMMAETCA Kak HeUTO camo cobol
pasymeloLleecs, eAMHCTBEHHO BO3MOXHOe. [paBaa, HaMm CiyyaeTca roBOPUTDb, YTO TO UKW MHOE NNLO
MbICIINT KHEKPUTUYECKU», HO CaM 3TOT TEPMUH NMOKa3bIBAET, YTO HE KPUTUYECKOE MblLLfEeHNE
ABNAETCS HEe HOPMOW, a OTKNOHEHMEM OT HOPMbI. Kak NpaBuno, He KPUTUYHOCTb MbILLIEHWSA
paccMaTpmMBaeTCA Kak HeocTaToK. Torfga ctapaloTca Yem-To OO BACHUTL ero: BIUAHNEM SMOLUNA,
HeXXeNaHneM NPUNTK K onpeaenieHHbIM BbiIBOAaM U T. M. He KpUTMUYHOCTb NO OTHOLLEHMIO K
HEKOTOPbIM YTBEPXKAEHUAM (OrMaTam) MOXeT ONpaBAblBaTbCA 0COObIM (CBALLEHHbIM)
NPOUCXOXKAEHMEM STUX YTBEPXKAEHUIN. B OCHOBHOM e MNOTOKe Halle MblLLfIeHe NPOAOoSIKaEeT
0CTaBaTbCA KPUTUYECKUM. ITO HE 3HAUNT, YTO OHO BCErfa OPUrnMHaNbHO 1 HelwabnoHHo. Ho n koraa
Mbl MbIC/TIM MO LWAGSIOHY, Mbl, TEM HE MEHEe, MbIC/IUM KPUTMUYECKN, MO0 TaKOB CaM LIAGIOH: OH
BKJIOUAET A3bIKOBYIO ieATENIbHOCTb, HaMPaB/IeHHYIO Ha A3bIKOBYIO AeATENIbHOCTb, OH YUMT OTAENATb
MMA OT 3HAUYEHMA U MOMHUTb O NPOW3BONILHOCTU CBA3M MEXAY HUMU, OH YUNUT AYMaTb: «A nouyemy A
TaK roBopio 1 aymaio?» / Mbl He TONIbKO CaMu NOMb3yeMCs 3TUM LIABGIOHOM, HO NOMb3yeMCsA TakxKe
pe3ynbTaTamMy UCNONb30BaHMA 3TOrO WabnoHa NpeaLLeCcTBYOWUMI NOKONEHUAMN, BHECLUIMMY BKNaA
B CO3[aHVe Hallel COBPEMEHHON KyNbTypbl.

NHaue ob6cTonT fieno B nepBoObITHOM 06LLecTBe. 31eCb 06LLECTBEHHON HOPMOW MbILLNIEHUS ABNAETCS
OTHOLLEHUE K CNI0BaM, NpeACcTaBNeHUAM 1 PeraMeHTaLnsM CBoel KyfbTypbl, Kak K YeMY-TO
6e3yCcNIoBHO AaHHOMY, abCONMIOTHOMY, HEe OTAENMMOMY OT APYrMX 3/IEMEHTOB pPeanbHOCTU, MO CBA3b
MeXay A3bIKOM U AeNCTBUTENBbHOCTDBIO eLLe He CTana 06beKTOM MbIC/IU. DTO OUYEHb CyLLECTBEHHOE
OT/IYME OT COBPEMEHHOro obpa3sa MbiluneHus. Mbl pacCMOTPYM NePBOOBLITHOE MbllLsieHKe bonee
AETaNIbHO U NOKaXKeM, YTO 13 3TO 0COBEHHOCT — 0OKpUMUYHOCMU — BbITEKAIOT €ro OCHOBHbIE
HabngaemMble YepThbl.

Huske B 3TOI rnase Mbl NOMb3yemMcs JaHHbIMU, B3ATbIMU U3 KHUr J1. JleBu-bpronal. 3ta kHura
NHTEpPEeCHa TeMm, UTO B Hell cobpaH 60/bLIo MaTepran o0 NePBOObLITHLIX KyNbTypax, yoeantenbHo
NOKa3bIBAKOLWNIN OTANYME NEPBOOLITHOrO MbILJIEHUA OT COBPEMEHHOTr0. YTO KacaeTca KoHUenuum
NeBun-bptons, TO KaK ee NONIOXKUTESNIbHYI0 YepTy ClieayeT OTMETUTb, YTO MblLUSIEHME OTAESIbHbIX
UneHoB NepBOOLITHOrO (B AENCTBUTENBHOCTU, KOHEUYHO, HE TONTbKO NePBOOBLITHOrO, HO 3TOro JleBu-
Bptonb nouemy-To He 3amevaeT) obLLeCcTBa ONMCbIBAETCA UM KaK pPerynmpyemMoe KoneKTUBHbIMM
npedcmassieHUAMU faHHOM KynbTypbl. 3acnyroi JleBu-bptons ABNAeTCA TakKe YKa3aHue Ha To, UTo
KOJINEKTMBHbIE NPeACcTaBneHnsa B NepBOObITHOM 06LECTBE OTIMYAKOTCA OT HaLLUX, MO3TOMY
06bACHEHWNE MbILLIEHUA NePBOOLITHOrO YesioBeKa NyTeM NoACTaHOBKM (4aCTO HEOCO3HAHHOM) Ha ero
MECTO COBPEMEHHOTO YesloBeKa COBEPLUEHHO HEMPaBOMEPHO. B octanbHOM KoHuenuws JleBu-bprons
A0BONbHO 6eccoaepkatenibHa. OH ONMCbIBAaeT NepPBOOLITHOE MbILLSIEHNE KAK «NPaiornyeckoe,
«MUCTMYECKN OPUEHTMPOBAHHOEY 1 «yMNpPaBsieMoe 3aKOHOM NapTuumnaumm (conpuyactma)». 3t
MOHATMA OCTAIOTCA BECbMa TYMAaHHbIMU U HAYErO He NPUOaBnAT K CO6paHHOMY MaTepuany.
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COLIYBCTBI/Ie Bbi3bIBa€T TOJIbKO CaM TEPMUH «Mpanornyeckoe MmbillsiIeHNE», I'IepeKJ'II/IKaIOLLlI/IIhCﬂ C
Hallnm onpepgeneHmnem I'IepBO6bITHOI'O MbILLNEHNA KaK OOKPUTNYECKOTO.

8.4. Marus cios

Ha ctaguun I'IepBO6bITHOI'O MbllLJ1eHNA accolmaumna MMA-3Ha4vYeHne Li - Ri yxe CywecTByeT, N60 A3bIK

MPOYHO BOLLEN B »KU3Hb, HO OHa ellle He CTafia 06 EKTOM BHUMAHWA, OO MeTaCUCTEMHBbIN Nepexoa
Ha BTOPOW YPOBEHb 13bIKOBOW AeATENIbHOCTY MOoKa He npousoluen. [Nostomy accoumnaums L - R;

BOCMPUHMMAETCA B TOYHOCTM TaK Xe, Kak siobas accoumauus R; - Ry mexpy sanemeHTamm

AENCTBUTENIbHOCTY, HaNprUMep accoLmnauma MOAHUA-rpoM. 1A NepBO6bITHOMO MbILLUNEHUA CBA3b
mexay 06beKTOM 1 ero MeHem — abconioTHas, rsnyeckas, Tak CKasaTb, peasibHOCTb, YCOMHUTLCA
B KOTOPOW NPOCTO HEBO3MOXHO. DaKTNYeCKn — 1 3TO BblTeKaeT 13 GpyHAamMeHTasIbHOro CBOMCTBa
accoumaumm — nNepBoObITHbIN YenioBeK MbICUT cebe efnHbIN 06beKT L - R, y KoToporo nms L n

MaTepuranbHbl 06nuK R;, CyTb pa3nmnuHble YacTu unm cTopoHbl. O TaKOM OTHOLLEHWMW K MMeHaM cpeau

I'IepBO6bITHbIX Hapo4oB CBNAETENbCTBYET MHOXECTBO nccnepoBaTenen.

NHpeew paccmaTpmBaeT CBOE MMA He Kak NPOCTON APSbIK, HO Kak OTAESbHYI0 YacTb
CBOEW JIMYHOCTU, KaK HEYTO BPOAEe CBOUX rna3 unm 3y6os. OH BEpUT, UTO OT
3/IOHaMepPEHHOro ynoTpebneHna ero UMeHN OH Tak Xe BepHOo OyaeT cTpafath, Kak oT
paHbl, HAHECEHHOW KaKoN-HMOyab YacTu ero Tena. 310 BepoBaHMe BCTPeYaeTca y
pa3HbIX NnemMeH oT ATnaHTU4Yeckoro fo Tuxoro okeaHa (Ix.MyHn).

[MoTOMy Y MHOIMX HAaPOAOB PacnpPOCTPaHeH 06bIYa NONb30BaTbCA B ObITY HE KHACTOALLUMY UIMEHEM
YyenoBeKa, a ero NPo3BuLLEM, KOTOPOe PacCMaTPUBAETCA KaK HeUTO CllyyariHoe 1 NPOn3BOJIbHOE.
Nccneposatenb Hapogos 3anagHon Appuku A.b.onnuc ytBep»KaaeT, Uto cpeam H1X

CYLLECTBYIOT BEPOBaHUA B peasibHyto 1 GM3NYECKYIO CBA3b MEXIY Y€TIOBEKOM U €ro
NMEHEM: MOXXHO PaHWTb YeNoBeKa, NoJsib3yACb ero MMeHeM... HacToswee ums uaps

ABNAETCA TaMHbIM... MOXET NOKa3aTbCA CTPaHHbIM, YTO TOSIbKO MMSA, JatoLieeca Npu
POXKAEHWW, @ HE MOBCEAHEBHOE UMS, CYNTAETCA CMOCOOHBIM NEPEHOCUTDL B ApYroe

MeCTO YacTb IMYHOCTW... [leno B TOM, OAHAKO, UTO Ty3eMLibl, NO-BUAUMOMY, AYMAIOT,
6yaTO NOBCEAHEBHOE UMS HE MPUHAANEXUT PEASIbHO YESIOBEKY.

JTO pasfeneHrie MEeH Ha KHaCTOALLMEY N KHeHACToALMue» ABNAETCA, OYEBMAHO, MEPBbIM LLIArOM Ha
NyTW K METaCMCTEMHOMY Mepexoay.

OTHOWeHne Mexay npeameTom n ero M306pa>KeHV|eM BOCIPUHUMAETCA TOUHO TaK XKe, Kak Mexay
npeamMmeTom m ero NMeHeM. BOO6IJ.|€ HUKaAKOro cywectBeHHOIr o pas3yiniyna mexay VI306pa>KeHVIeM 7]
NMMeHeM ﬂepBO6bITHoe MbllWNEHNE HE NPOBOAUT. otom HeyaOnBUTENbHO, néo V|3o6pa>|<eH|/|e CBA3aHO C
OpUTrnNHaJZIOM TaKOW »Ke accoumaymen, Kak v NMMs. l/I3o6pa>KeH|/|e — 3TO UMA, UMA — V|306pa>KeH|/|e.
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Bce nsobpaxeHua n nmeHa npegmeTta obpasyoT BMecTe C CaMUM NPeaMeToOM HeuTo Lenoe, eguHoe
(a MeHHO npeacTaBneHne, co3gaHHoe accounaument). NosTomy KaxeTca OUeBUAHbIM, YTO AENCTBYA
Ha YaCTb, Mbl TEM CaMbIM AeCTBYEM U Ha LieNioe, @ 3HaUuT, 1 Ha apyrue ero yactu. 3obpaxan
6130Ha, NPOH3E€HHOro CTPESIoN, YeNIOBEK BEPUT, UTO OH TeM CaMblM CMOCOOCTBYET YCMeLHOW OXoTe
Ha peanbHOro 6n3oHa. XygoXXHuK 1 yueHbin [K.KeTnuH, »newmnii cpean maHgaHos (CeBepHas
AmepuKa), paccKasblBaeT, YTO MaHZAaHbl BEPWAU, YTO PUCYHKN (1, B YACTHOCTM, MOPTPETHI),
cAenaHHble MM, 3aMMCTBOBAJIN Y CBOMX OPUTMHANIoOB KaKylo-TO YaCTb »KM3HEHHOro Havana. «f 3Halo, —
roBOpW OAVH N3 MaHAAHOB, — YTO 3TOT YeNOBEK Y0/ B CBOKO KHUTY MHOMO HaLLMX GU30HOB, A
3Halo 370, M60 A 6biN NPY TOM, KOrA4a OH 3TO Aenar, C TeX Mop Yy Hac HeT 6onbLue 6GM30HOB AnA
nuTaHnay». OueBMAHO, 3TOT UHAEEL, MOHUMaN, YTo 6enblil YenoBeK He YKnaabiBan OM30HOB B KHUTY B
OyKBanbHOM CMbIC/e, B MX, TaK CKa3aTb, MaTepranbHOM BMAE, HO eMy 6bi10 OYEeBUAHO, YTO B
HEKOTOPOM CMbIC/e, @ MMEHHO MO OTHOLLEHMIO K KOMMeKcaM «peasnbHbli GB30H — PUCYHOK
6130Ha», 6enbln YenoBek BCe-Taku ynoxKun 61M30HOB B KHUTY, MO3TOMY MX CTano meHbLie. CoBo
«YNOXKMN» NCNONb3YeTCA MNP 3TOM B HECKONbKO MeTadpoprnyeckoM CMbICe, eC/ii OCHOBHOWM CMbIC/T
OTHOCUTb K EeNCTBUIO HaJ «MaTepuranibHbIM» OM30HOM, HO 3TO He BAET Ha BEPHOCTb MbIC/IN.
MHOXeCTBO TEPMNHOB BO BCEX A3blKax MUPA NCMONb3yTcA MeTadpopuyecku, 6e3 3Toro 6uin0o 6Hbl
HEBO3MOXHO pa3BuUTHNe A3blKa. Korga Mbl rOBOPUM «3TU MbIC/IN XOPOLLIO Y/TIOXKUINCL Y MEHA B
ronoBe», TO 3TO He 3HaUUT, YTO OHW YIOXMIINCb TOYHO TakK, KaK YK/1aAblBalOTCA B UeMOaHe BeLn.

8.5. lyxu un mpodee

Tenepb nepe|7|p,e|v| K «ayXamM», KOTOpPblE UTPAt0T TaKyr BaXXHYHO POJIb B I'IepBO6bITHOM MblLneHnn. Mol
yBUAONM, YTO NOABNEHNE «AYyXOB» — HeunzbexHoe canencreme BO3HNKHOBEHWA A3blKa U YTO OHU
ncyesalroT (HO 3aTO C TON Xe HEeN36eXHOCTbIo, C KOTOpOVI BO3HI/IKJ'IVI) TOJIbKO C METACNCTEMHbIM
nepexogom Ha ypoBeHb KPUTNYECKOIo MblLlLJTEHUA.

B,ﬂyMaeMCH CHOBa B TY CUTYaU IO, KOIrga A3blK y>Ke CyLleCcTBYyeT, HO €ro OTHOWEHNE K
AEeNCTBUTENbHOCTI ellle He CTano npegMmeTom nyyeHusA. Erlarop,apﬂ A3bIKY MPONCXOANT HEYUTO BpOAE
yABOEHUA NpeaMeToB. BMeCTO npeameTa Ri yenoBek nMmeet gesio C KoMrjekCcom RiLi’ rae Li — UMA Ri'

B aTom KOMNnieKce A3bIKOBbIN 06bEKT L; npeacTaBnAeT 6onee JOCTYMHYIO 1 B 3TOM CMbic/le bonee

cmabusibHylo KOMMOHEHTY. [TPOM3HECTN COBO «COJTHLE» MOXXHO HE3ABUCKMO OT TOrO, BUAHO NN B
AAHHbI MOMEHT COJTHLIE UMK HET. MIMA yenioBeKa MOXHO NOBTOPATb CKONIbKO YrofHO pas, B TO BpeMms
KaK cam YesloBeK MOr 1JaBHO ymepeTb. Ho Kaxablin pa3 ero o6nuk 6yaet BCNbiBaTb B BOOOPAXKEHWM
roBopsLero. B pesynbTaTe COOTHOLWEHME MEXAY MMEHEM 1 3HaUEHNEM KaK Bbl NepeBopaunBaeTcs:
06beKT Lj nprnobpeTtaeT Npn3HaKm Yero-To NepBUYHOro, a 06bekT Rj — BTopryHoro. HopmanbHoe

OTHOLWEHNE BOCCTAaHABJIMBAETCA TOJIbKO nocjie METaCMCTEMHOIO nepexoda, Kkoraa Li HapaBHe C Ri! d

0CO6EHHO CBSI3b mexay HAMU CTaHOBATCA 00beKTOM BHMMAHUA. [TOKa »Ke 3TOro He npon3oLwno,
cJ1oBO Li nUrpaeT seayLlyto pojib B KOMIjiekce RiLi’ a yanyxnmseoe Boo6pa>KeH|/|e roTOBO CBA3aTb

nobble KAPTUHbI C KaxabiM CTOBOM, ynoTpebnAaeMbiM B 061 eCTBEHHON A3bIKOBOM NpakTuke. OgHu
CNOBa A3blKa NepBOOBLITHOM KyNbTypbl 0603HAYaIOT C HaLLe COBPEMEHHOWN TOUKM 3peHUA peanbHO
CyLLecTBYyOLME NpeaMeTbl, Apyrme xe 0603HaualoT C Hallen TOYKN 3PEeHUA HEYTO peasibHO He
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cywecTBytoulee (Ayxu 1 T. n.). Ho ¢ Toukn 3peHna nepBOOBLITHOrO YeNoBEKa MeXAY HUMUN HET HKAKOM
Pa3HNLbl, Pa3Be YTO YMCTO KonnyecTBeHHan. O6bluHble NpeaMEeTbl MOTYT ObITb BUAMMbI, UK
HEeBMAMMbI (KOr4a OHWU CNPATAHbI U KOT4A TEMHO), UK XKe BUAUMbI O4HVMU 1 HEBUAUMbI L PYTUMM.
To ke OTHOCUTCA K AiyXaMm, TONbKO YBUAETb UX TPyAHeE. VIX v HUKTO He BUAWUT, U BUAAT TONIbKO
KonayHbl. B CeBepHol AMepuKe y KlamaToB 3Haxapb, MO3BaHHbIV K 60SIbHOMY, O/KEH Oblis
COBeLaTbCA C AyXaMu OnpeaeneHHbIX XXUBOTHbIX. TOJIbKO TOT, KTO NPOLLEN NATUAETHUN KypC
MOArOTOBKM K 3HAaXapCTBY, MOXKET BUAETb 3TUX AYXOB, HO BUAUT OH AYXOB TaK Xe ACHO, Kak npeameTbl
BOKpPYr cebs. Taparymapbl BEpUn, YTO B peKax XKMBYT 6onbLune 3Men, MMeoLne pora 1 orpoMHble
rnasa. Ho BuaeTb nx cnocobHbl TONbKO WamMaHbl. Cpean 6ypaT 66110 pacnpoCTPaHEHO MHEHWE, YTO
Korga pebeHoK onacHoO 6051eeT, MPUYMHOM 3TOFO ABNAETCA MaNIeHbKNI 3BEPEK «aHOKXa», KOTOPbI
noefaeT MakyLKy pebeHKa. AHOKXa MOXOX Ha KPOTa Ui KOLKY, HO BUAETb €ro MOTYT TONIbKO
LamaHbl. Y rynyosioB eCTb puUTyanbHbI 06psf, BbIMOMAHAA KOTOPbIV OHW KNagyT rofloBbl ONIEHbMX
CaMOK PsiAOM C FOJIOBaMM CaMLIOB, MPUYEM CUMTAETCA, YTO Y CAMOK, KaK 'y CaMLIOB, eCTb POra, XoTA
HUKTO, KPOME LIAMaHOB, UX HE BUANT.

ACCOPTUMEHT HEBUAVMOTO B NPeACTaBeHNAX NePBOObLITHbIX HAPOAOB Ype3BblUYalHO WNPOK. 3AeChb
He TONbKO AyXuW, NpeacTaBnAemMble Kak HeuyTo 6ecdopMeHHOe, HO 1 NpeaMEeTbl UK CyLLeCTBa,
MMeloLLne BNOJTHe onpeaeneHHbI BHELWHNN BUA C TOW ML b MONPaBKOW, YTO BOCMPUHUMAETCA OH He
BCerga v He BceMu. f13biK B M3061n1mn gaeT matepuan ana co3gaHna BOOOparkaeMbiX CyLLHOCTEN.
Jlio60oe KauecTBO NErko 1 HENPUHYKAEHHO NpPeBpaLLaeTca B CyLWHOCTb. OTnMUMe XXNBOTO YenoBeKa
OT MepPTBOro AaeT aywy, 601bHOro oT 310poBoro — 6onesHb. [MpeacraBneHne o 6one3HM Kak 0 Yem-
TO BeLeCTBEHHOM, NPeiMEeTHOM, YTO MOXeT BXOAUTb N BbIXOAUTb 13 Tena, NepemMeLlasach B
NPOCTPAHCTBE, CBONCTBEHHO, MOXKanyn, BCeM NepBOObITHbIM HAPOAAM. TO »Ke OTHOCUTCA K AyLue.
JIto60nNbITHO, YTO NOAOOHO TOMY, KaK CYLLECTBYIOT pa3ninyHble 60Ne3HN, y HEKOTOPbIX HAPOAO0B
CYLLECTBYIOT 1 pa3fiMuHble «aywmn» B yenoseke. [1o HabnogeHuam A.b.Onnuvca, Herpbl 3anagHo-
adprKaHckoro nobepexba pasnunyaloT iBa AyXa YesioBeKa: «Kpa» 1 «CpamaHy. «kKpa» XunBeT B
yesioBeKe, NoKa OH »KMB, OT/TYYaACD, JINLb KOrAa YenoBeK CNUT. CHOBUAEHUA — 3TO NPUKITIOYEHMA
«Kpa» BO BpeMsA CHa. Korfa yesioBek yMUpPAET, ero «Kpa» rnepecensaeTca B TeNo ApYyroro yenoseka nnu
XMBOTHOIO, a MOXET N CKUTaTbCA MO CBETY B HEMNPUKAAHHOM, Tak CKa3aTb, Buge. «<CpamaH» xe
0b6pa3yeTca NMLb CO CMEPTbIO YeNOBEKA Y NPOAOITKAET B CTPaHe MEPTBbIX TOT 06pa3 »K13HMU,
KOTOPbIV BeN NOKOMHbIN A0 cMepTu. Ele Apye 3Ta TeHAEHUMA NPOABNAETCA B BEPOBaHUAX
nugenues. MaHaaHbl, HAaNPUMepP, NONAratoT, YTO KaXAbl YENTOBEK HOCUT B cebe HECKOSTbKO yXOB:
OAVH 13 HUX 6enbli, 4PYron CMyribl, TPETUI — CBETION OKPACKK. [JakoTbl CYNTAIOT, UTO Y YeNOBEKa
yeTblpe aywn: 1) TenecHana ayla, KOTopaa yMUPaeT BMECTE C YeNIOBEKOM; 2) AiyX, XUBYLLUI C TESIOM
nnu B6nunsn Hero; 3) AyLla, KOTopaa OTBETCTBEHHA 3a AeNCTBMA TeNna; 1 4) aywa, KoTopas OCTaeTcs
BCerga Bo3Jie ny4yka BOJSIOC MOKOMHMKA, COXPaHAEMOro poACTBEHHMKaMM JO TOro MOMEHTa, Korga ero
MOXHO 6yaeT 6pocuTb Ha TEPPUTOPUIO Bpara, rae OH NpeBpaLLaeTca B 61y>KaatoWwnin Npuspak,
Hecywun 6onesHb 1 cmepTb. [ IXKOHC, 3aHMMABLUMICA NCCIef0BaHNEM BEpPOBaHUIN B Kopee, nuweT:

,D,YXI/I 3aHMMAIOT BCE HEOO U KaXayr nAagb 3eMiun. OHu noacreperaloT YesiloBeKa Ha Aoporax, cpean
AepeBbeBs, B ropax, B AOJIMHAX, B peUKaX N py4dbAax. OHu HEYCTaHHO CnedAT 3a HUM AHEM 1 HOYDbIO...
Haxe B cob6CTBEHHOM AJome yenoBek He HaxoaunT y6e>K|/|u.|,a OT AyXOB: OHWU N 30eCb NoBcCOAY, OHU
3aceni B WTyKaTypKe CTeEH, NOBUCIN Ha 6ankax, npunenmnncb K neperopop,KaM!
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8.6. MycopHas Ky4a IpeJCcTaBIeHNII

Kak Mbl y>ke yKa3blBann, He cam $GaKT Bepbl B CyLLECTBOBaHME HEBUANMbIX BELLEN 1 BAUAHNN
oTNnYaeT NepBOOLITHOE MbILLNIEHNE OT COBPEMEHHOIO, a COAEPKaHMe NpeacTaBleHnin u 0CO6eHHO
€ro OTHOLUEHME K JaHHbIM OnbiTa. Mbl BEpUM B CyLLECTBOBAHNE HENTPOHOB, XOTA HUKTO He BUZEN UX
N HMKOTrAa He yBnanT. Ho Mbl 3HaeM, UTo BCe CJ10Ba, KOTOPbIE Mbl MPOU3HOCUM, UMEIOT CMbICH NINLLb
NOCTONbKY, MOCKOMNbKY OHW B CBOE COBOKYMHOCTM YCMELIHO ONUCbIBAOT Habnogaemble ABNEHNA 1
MOMOraloT UX NPeACcKa3biBaTb. Kak TONbKO OHW NepecTaloT BbIMOMHATb 3TY POJib 13-3a HOBbIX AaHHbIX
ONbITa UM 13-3a NEPECTPONKUN CUCTEMbI CNOBOYNOTpebneHns (tTeopnm), Mbl Nx 6€3anocTHo
oTbpacbiBaem. Tak cnyunnoch, Hanpumep, € Teniopogom unu seumpom. Ewge paHbLie ncyesnm us
A3blKa U MbILLIEHNA BCEBO3MOXHblE BOOOpaXKaeMble CyLLecTBa U NpeaMeTbl, CTOMb TUMUYHbIE AN
MbILLSIEHNA HAWNX NPeaKoB. B nepBOObITHOM MbILIIEHUM HAaC BO3MYLLAET He fonyLieHne
CyLLEeCTBOBaHMA AYXOB, @ TO, YTO 3TO AONYLEHNE — KOHEYHO, BMECTe C KaKMMUW-TO AONYLLEHMAMU O
CBOWCTBaX 1 MNOBafKax AyXOB — PEeLUMTENbHO HUYEro He OOBACHAET, @ YaCTO NPOCTO NPOTUBOPEYNT
onbiTy. NprBeaem HECKONbKO TUMMUYHbIX CBUAETENbCTB UccnenoBaTenen. Ha Hnkobapckux octpoBax

Ty3eMLbl BO BCEX CENEHUAX COBEPLUNIN LLEPEMOHMIO, Ha3blBaEMYIO «TaHaHrna» (T. e.
nomoLLb 1nu 3awmTa). LlepemoHus sta 6bina npr3BaHa NpeaoTBpaTuTb 60Ne3Hb,
NOABNABLUYIOCA C CEBEPO-3anagHbIM MyCCOHOM. beHble HMKoGapLbl! OHM genatoT 3T
13 roga B rop n Bce 6e3 pesynbtatal (ConomoH).

Ka3anocb 6bl, UTO TAXKENOWM paHbl OT yAapa KOMNbeM BMOJIHE JOCTaTOYHO, YTOObI
06bACHUTb CMepPTb paHEHOro. TeM He MeHee, eCliv paHeHbI YMUpPaeT, abnMnoHbI BepAT,
OyaTo He opyXue youno paHeHoro, a 3104eNCKOe NCKYCCTBO KaKOro-To KongyHa... OHu
ybexaeHbl, UTO KONAYH YMPET B CBOIO OYepeb B HaKa3aHue 3a yOuicTBO Nx COpoanYa,
eC/N TONbKO Cernyac »e nocsie CMepPTX NMOKOWHMKA BbIPBaTb y HEro A3bIK U cepaue,
3a’KapuUTb MX Ha OTHe 1 O0TAATb Ha CbefeHne cobakam. XoTa yxKe MHOro cepael 1
A3bIKOB ObINI0 CbefieHO cobakaMy 1 HUKTO HU pasy He Buaen, YTobbl HenocpeaCcTBEHHO
nocne 3Toro ymep Kakon-Hmbyab KongyH, abunoHbl CBATO COXPAHAIOT MPUBA3AHHOCTb K
o6blyato CBOMX MPEAKOB 1 MPOAOKAKOT BblPbiBaTb A3bIK M CEpALe Yy AeTEN U B3POCIIbIX
060ero nona, kak ToNIbKO OHK ncnyckatoT ayx (M.Jobpuurodep).

TaK Kak NepBOObITHbLIN YeNIOBEK HE YMEET ieNlaTb CBOU NPeACTaBeHNA 0ObEKTOM aHaNn3a, OHU
06pa3sytoT CBOEro pofa MycopHyto Kyuy. [ononHAeTcs 3Ta Kyya 1erko, HO BOT PACUUCTKOM ee HUKTO
He 3aHUMaeTcA. beccMbICNIeHHbIX CI0B AJ1A NepPBOObLITHOrO YesioBeka HeT 1 6biTb He MoxeT. Ecniv oH
He NOHMMAET C/TI0Ba, TO OHO MYraeT, Kak NyraeT HE3HAKOMOE »KMBOTHOE, NN OPYXKe, U NPUPOJHOe
ABneHne. MHeHMe, BO3HUKLLEEe 6rarogapa ClyvalnHOMY CTeUeHMo 06CTOATENBCTB, COXPAHAETCA U3
MOKOMEHWs B MOKOJIEHUNE, He MeA Nnofj cob0i HMKAKOro peanbHOro ocHoBaHuA. O6bsACHeHMe Kakoro-
nn6o ABNEHUA MOXET ObITb COBEPLUEHHO NPON3BOJIbHLIM U, TEM HE MEeHee, NOJTHOCTbIO
yAOBNETBOPATL NEPBOOLITHOrO YenoBeka. Kputnyeckoe MbllieHne pacCMaTpUBaET Kaxgoe
06bACHeHMe (S3bIKOBYI MOAeNb AeNCTBUTENIbHOCTM) HapAAY C APYrMMU, KOHKYPUPYIOLW MMM
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06bACHEHNAMYK (MOAENAMM), U OHO HE YAOBNETBOPUTCA, MOKa He ByeT NoKa3aHo, YeM JaHHOe
0O6DbACHEHNWE NyyLle, YeM KOHKYpUpYHoLLee. OTO Ha3blBaloOT B JIOTMKE 3aKOHOM JOCTaTOYHOrO
OCHOBaHMA. [JOKPUTUUYECKOMY MbILLIEHMIO 3aKOH OCTAaTOYHOIrO OCHOBaHMA abCONOTHO UyXKa,. 3aechb
ApYye BCEro BUAEH METACUCTEMHbIV Nepexo, OTAENALWNIA COBPEMEHHOE MblLUAEHNE OT
NepBOO6bLITHOrO.

bnarogapsa aTon ocobeHHOCTN Bepa NepBOOLITHOIO YeNOBEKA B AENCTBEHHOCTb Marnu, 3aklIMHaHWA,
KONAOBCTBO U T. N. Henokonebuma. Ero «treopua» naet obbsAcHeHMe (4acTo fake He OAHO, a
HeCKosbKo!) BceMy, UTO NPONCXoanT BOKPYT Hero. OLLeHUTDb »Ke KPUTUYECKM CBOIO TEOPUIO UK XOTA
6bl OTAENbHbIE €€ YacTU OH elle He MoxeT. OavH ankKapb 063aBenca gpeTniiem, KOTOPbI AOMKeH O6bin
caenaTb ero HeyA3BUMbIM, pacckasbiBaeT T.boyanu. OH pewunn ncnbitTaTb €ro U NONYYW Ny B PYKY,
KOTOpas csiomMana emy KoCTb. KongyH 06bACHUN 3TO 06CTOATENBCTBO K BCeObLLEMY YAOBNETBOPEHMIO,
3aABUB, YTO OCKOPOIEHHbIN GeTrL TONbKO YTO OTKPbIST eMY MPUUYNHY TOrO, YTO MPOU3O0LLSIO: STOT
MOI00N YefioBEK MMeN NONOBble CHOLWEHWA CO CBOEW XeHOW B 3anpeTHbIN AeHb. PaHeHbIn
NPW3HANCA, YTO 3TO NPaBAA, U €ro COMJIEMEHHUKM TONbKO YKPENUIncb B cBoei Bepe. [MoaobHbIX
NPUMEPOB MOKHO NPUBECTU HECYETHOE MHOXECTBO.

8.7. Bepa u 3HaHuUe

Koraa Mbl roBOpYM, UTO NEPBOObITHbIN YUENIOBEK BEPUT B CYLLECTBOBAHME AYXOB U T€ U NHble
AENCTBUA, Mbl Npeapacnosiaraem cebs K HenpaBuibHOMY MOHUMAHWIO ero ncvxonorumn. FloBops o
BEPE, Mbl MPOTUBOMNOCTAB/IAEM ee 3HaHUK. Ho camo pasnuune mexxay Bepoi U 3HaHNEM BO3HUKAET
NULLb Ha YPOBHE KPUTUUYECKOTO MbILLJIEHMA U OTPaXKaeT pasnnume B NCUXonormnyeckon
AOCTOBEPHOCTN NPEeACTaBNEHUI, BbITEKAKOLLEE 13 PA3INUNA NX UCTOYHUKOB. 1151 NepBOObITHOro
yesioBEKa HET PasNIMumns Mexay Bepon 1 3HaHNEM, U K CBOUM NMpeacTaB/ieHNsIM OH OTHOCUTCS He TaK,
KaK Mbl K CBOEW Bepe, a Kak Mbl K CBOVMM 3HaHUAM. C TOUKW 3pEHNSA MCMXONOrMyeckon nepBoobITHbIN
UesIoBEK 3HAEeT, UTO CYLLECTBYIOT AyXM, 3HAET, UTO 3aK/IMHAHNEM MOKHO BbIrHaTb 60N1€3Hb UK
HarHaTb ee, 3HaeT, UTo Nocsie CMePTH OH OyAET XKNUTb B CTPaHe MepPTBbIX, U T. 4. [o3ToMy Mbl 136eraem
Ha3blBaTb BO33PeHMA NePBOOLITHOrO YenoBeKa NePBOOLITHOM peNnrnen: TePMnHbI «NepBOObITHAS
dunocodua» unn «nepBoObITHAA HayKa» UMEIOT HE MEHbLLE NMPaB Ha CyllecTBOBaHMe. Pa3nnyaTtb 3Tu
BUAbI A€ATENIbHOCT MOXHO NNLLb Ha YPOBHE KPUTMUYECKOTO MbILNEHNA. DTO OTHOCUTCA KaK K
Pa3NINUNI0 MeXOY BEPOW 1 3HAHUEM, TaK U K Pa3IMUMNI0 MeXIY «MOTYCTOPOHHUMY U
«MOCIOCTOPOHHUMY. TOT $GaKT, UTO B NPeACTaBNEHNAX NepPBOObITHLIX NtoAen GUryprpyoT gyxu,
NpuU3paKmn, TEHN YMePLLUX 1 NpoYasi YepPTOBLLMHA, ELLE He AeNaeT 3TV NPeACcTaBeHns
PENUrMo3HbIMK, N6O BCE 3TO BOCMPUHMMAETCS KaK HEUTO BMNOJIHE MNOCKOCTOPOHHEE 1 TaKoe e
peanbHoe (MaTepuanbHoe, eCnv YyrogHo), Kak 3Bepu, BETep, CoNHeYHbI ceeT. J1. JleBu-bpionb,
onpeaensalwWnin NCUXONOrMYecKyto AeATeNIbHOCTb NEPBOOLITHOMO YenoBeka Kak MUCTUUYECKYIO,
NnoAuYepKUBAET, TEM HE MEHee, UTO 3TO COBCEM HE TO XKe CaMOoe€, YTO MUCTULIN3M B COBPEMEHHOM
CMbICJIE CNIOBA. «3a HEMMEHMEM NydLlero, — MULET OH, — A 6yay ynoTpebnaTb 3TOT TEPMUH He B
CUNY ero CBA3U C PENUIMO3HbIM MUCTULIM3MOM HaLINX OOLLECTB, KOTOPbIV ABMAETCA YEM-TO B
AOCTAaTOUYHOWN Mepe UHbIM, @ MOTOMY UTO B CAMOM Y3KOM CMbIC/e TEPMUH KMUCTUUYECKNA» MOAXOANT K
BEPE B CUJbl, BNSHWA, AENCTBUA, HENPUMETHbIE, HEOLLYTUMbIE ANA YYBCTB, HO, TEM HE MEHee,
peanbHble». MHOTMX HabnlogaTeneln NopakaeT, 4O KaKoW CTeneHn peasibHbIMM NPeACTaBAATCA
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NepBOO6LITHLIM HaPOAaM TEHN 1 AyXU NX NpeakoBs. P. KogpyHITOH NuwieT o MenaHesunnuax: «<korga
Ty3emeL, FOBOPUT, YTO OH YeNIOBEK, TO OH AiaeT NOHATb, YTO OH — YENOBEK, a He Oyx. OTHIOAb He
cnefyeT NOHUMaTb, UTO OH — YenoBeK, a He XugomHoe. PasymHble cylecTBa B MUpe OeNATCA B ero
rnasax Ha jBe Kateropuu: Ha nofen, KoTopble X1Bbl, N Ha Nloden, KoTopble yMepnun, y NieMeHn MOoTy
— Ha ma-myp n ma-mame. Korga menaHesnnubl Bnepsble BUAAT 6enbIx Ntogen, OHM NPUHMMAIOT MX 3a
ma-mare, T. €. AyXOB, BEPHYBLUNXCA K »KN3HW, @ KOraa 6enbie cnpalumBatoT y Ty3emMueB, KTO OHM Takue,
TO NocnefHme Ha3biBaloT ceba ma-myp, T. €. IOAbMU, a He ayxamuy». Y umpuryaHos (OxxHaa AmepuiKa)
[iBa YenoBeKa, BCTPETUBLUNCb, 0OMEHMBAKOTCA Crieay oW M NpuBeTCTBUEM: «Tbl XUBoN?» — «[la, A
Xnsown». HekoTtopble gpyrue nnemeHa OxxHoM AMepurKKn 340poBaoTCA NoJOOHbIM e 06pa3om.

8.8. KoHcepBaTN3M JOKPUTHYECKOTO MBIIIIEHN S

HOoKpUTMYECKOMY MbILLSIEHNIO BHYTPEHHE MPUCYLL KOHCePBATU3M, OH ABNAETCA HeENOCPeACTBEHHbIM
cneacTemMeM OTCYTCTBMA annapaTa u3MeHeHUA A3bIKOBbIX Mofenein. BceBO3MOXHble pernameHTauum
1 3anNpeTbl HANPABAAKT NOCTYMKM U MbILLIEHVE N0 CTPOro onpegeneHHoMy NyTu, OCBALLEHHOMY
Tpaguuven. HapylweHne Tpaguumnm Bbi3biBaeT CyeBepHbIn yxKac. I3BeCTHbI ciyyaun, Korga noau,
C/lyyariHO HapywmBLne Taby, ymupanu, Korga y3HaBanu 06 3Tom. OHY 3HaNW, YTO JOMKHbI yMEpPEeTb U
ymMupanu B pesysnibTaTe CaMOBHYLLEHUA.

JTO He 3HaUYM1T, KOHEYHO, UTO B NepBOObLITHOM 06LlecTBe BOOOLLE He NMPONCXOAUT Nporpecca. B
pamMKax JO3BOJIEHHOro 0b6bluaem NepBOOLITHLIE TIOAN MPOABASAIT NOPON Yyaeca NCKYCCTBA,
NOBKOCTU, TEPNEHNS, HACTONUNBOCTU. B TEX Ke pamKax 13 MOKOJIEHNS B MOKOJIEHME
COBEPLUEHCTBYIOTCA OPYANA 1 OPYXKIMe, HakannneaeTca onbiT. Ho BOT 6ea — pamKu 3Tu
Upe3BbIYANHO Y3KU 1 KeCTKK. ToNbKO KpanHme 06CToATeNbCTBa MOrYT 3aCTaBUTb nyiems (a, ckopee
BCEro OCTATKM N/IEMEHM, YHUUTOXEHHOIO Bparamu Uamn yMrparoLwero oT rofiofa) HapywmnTb obblyaii.
BepoATHO, UMEHHO B TaKMX CUTYaLMAX COBEPLUANINCD KPYMHEeNLLe CABUI B MepPBOObITHONM KyNbType.
Hapopa, nonaBLumii B N30A5LMI0 1 U3-3a HE CJINLWKOM 6/1aronpuATHbIX MPUPOAHbIX YCTOBUN He
MMEOLNIA BO3MOXKHOCTW PacniognTbCA U PacnacTbCs Ha CMEPTENbHO BPaXKAYHOLWME HAapOAbl, MOXET
B TeUEHME TbICAYENETUIN COXPAHATb HEM3MEHHDbIV YPOBEHb NEPBOOLITHOM KYNbTypbl.

Ha cTtagnn gOKprTUUYECKOro MblLLIEHMA A3bIK UTPaeT NapafoKcasibHyo posb. BoinonHAs cBoto
KOMMYHUKATUBHYIO GpYHKLMIO — OOLLeHNe Mexay NogbMu, nepefayda ornbiTa OT MOKONEHNA K
MOKOJEeHNI0, CTabunmsauma coumnanbHbIX FPYM, OH CAYXKUT Ha Nonb3y noasam. Ho BoT ero
HEeKOMMYHUMKaTBHasdA, Mogenupytowan GyHKLUS NPUHOCUT 6onblue Bpeaa, Yem nonb3bl. Mbl iMeem B
BMAY Te MOAEeNN, KOTOpble CO3aloTCsA He Ha YPOBHE accoLmaL v Hes3bIKOBbIX NpeacTaBneHuni, a
TOJIbKO Ha YPOBHe A3blKa, T. €. INaBHbIM 06pa30M NepPBOObLITHYIO «TEOPMIO AYXOBY». KaK Mbl yXKe
oTMeuanu, KOMMYHMKaTMBHaA GYHKLMA U CTAHOBUTCA-TO BO3MOXKHOW NULLb 6narogaps
mogenupytowen GbyHKLMK. Ho Noka A3bIKoBble MOAENM NMLLb OTPaXKaloT HENPOHHbIE MOAENN, Mbl
FOBOPVIM O YNCTON KOMMYHUKATUBHOW GYHKLMW, KOTAA »Ke CO3[4aloTCs HOBble MOAENN — TEOPUN, Mbl
roBOPMM 0 GYHKUNN HEKOMMYHUKATUBHOW. B nepBO6GbITHOM 06LLeCTBE Mbl BUAVM [IBE TEOPUM:
3a4aTKN apnPMeTUKK (CHET C MOMOLLBIO NanbLEeB, 3apyOOK 1 T. N.) N «Teoputio ayxos». ApndmeTuka,
KOHEUHO, ABNEHNE NOJIOKUTENIbHOE, HO OHA He NrpaeT 60MbLLIOW PO B KMU3HWN NEPBOOBLITHOMO
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yesnioBeka, y MHOTMX HApPOAOB OHa MPaKTMUYECKN OTCYTCTBYET, HAMPOTUB, KTEOPUA JYXOB»
MPOHM3bIBAET BCIO €I0 »KM3Hb 1 OKa3blBAET HA Hee OTpuuaTesibHoe BAnaHue. B sTom 1 coctont
NapafioKC; NepBble CAaMOCTOATENbHbIE LWarn A3bIKOBOW CUCTEMbI, KOTOpPbIE MO UAEE AOMKHbI MPUBECTY
(B BanbHenwem eNCTBUTENbHO NPUBOAAT) K OFPOMHOMY CKAauKy B MOAENPOBaHWUM
AENCTBUTENBHOCTM, HA NEPBbIX NOPaXxX AaloT AQOBUTbIE BbiAENEHMA, TOPMO3ALLME JaNbHeNLee
pa3BuTME. JTO pe3ynbTaT OUKO20, TaK CKa3aTb, NPOM3PaCTaHUA «TeopuK AyXoB». Ee MOXKHO CpaBHUTb
C COPHAKOM, BblpacTaloLM Ha XOPOLLO yAoOpeHHON NoYBe, eCiiv He cneauTb 3a oropogom. CemeHa
COPHAKOB, KaK Mbl BULAENN, COAEPKATCA B CaMO NouBe — A3blke. TONbKO Nepexof Ha ypOBeHb
KPUTUYECKOrO MblLLIEHNA — TWaTeNbHasA KyNbTHBaLMA MOYBbI, CENEKLUA KYNbTYPHbIX PaCTEHNI 1
6opbba C CoOpHAKaMN — [JAeT OXKMAAEMbIN YPOXKaA.

8.9. Bo3HIKHOBEHNE HVBUWIN3ALNI

Mbl 3HaeM, UTO Nepexoq 3TOT NpousoLlen. Bo3HMKHOBEHME KpUTMUYECKOTO MbILLUNEHNA — BaXKHeNLas
BEXa 3BONIOUUM, CiegytoLas nocse NoABNeHNA Yenoseka. Kputnueckoe mMbilwneHve v LMBmuamM3auma
BO3HMKalOT OAHOBPEMEHHO M Pa3BMBAlOTCA B TECHOWM B3aUMOCBA3N. YBennyeHune
NPOV3BOANTENbHOCTU TPYAA, KOHTAKTbl MEXAY Pa3NINUYHbIMU NIEMEHHBIMU KYNbTYypPamu, pa3noXeHune
obLecTBa Ha Krnaccbl — BCe 3TO HEYMOMMO pacllaTbiBaeT TPAANLNOHHOE NMieMeHHOE MblLLSIeHME,
3aCTaBnAeT YenoBeKa 3aymaTbCA HaJ cofeprkaHnemM CBOVX NpeacTaBneHnin, CPaBHUTb X C
NpeAcTaBAeHUAMN APYTX KYNbTyp; Taknm 06pa3om yTBepKAaeTcAa U NOCTENeHHO BXOANUT B HOPMY
KPUTUYECKNI XapakTep MbllwneHna. C Apyrom CTOPOHbI, KpUTUYECKOE MblLLfIeHe pacKkpenowaeTt
yenioBekKa, NPUBOAMUT K Pe3KOMY POCTY MPOU3BOAUTENBHOCTY TPYAA, NOABNEHNIO HOBbIX GOpM
nosegeHua. Oba npouecca NnoaaepXnBatoT 1N YCUAMBALOT APYr Apyra, o6wecTBO HaunHaeT 6ypHO
pa3BmBaTbcA. [lponcxoanT Kak 6l nepeBopayrBaHme BeKTopa obLLecTBEHHOro nHTepeca: B
nepBo6bLITHOM ObLLeCTBE OH HanMpaB/eH Ha3agd, B NpoLwsioe, Ha cobntofgeHre 3aKOHOB NMPeaKoB, B
pa3BMBaloLEeNCa LMBUIM3aLMK OH, MO KpalrHen mepe y YyacTu obuiecTtBa («<TBOPUYECKOTO
MeHbLKNHCTBa» No A. TonH6wM), HanpaBneH Brepeq, B Oyayuiee, Ha U3MeHeEHMeE CyLLEeCTBYOLEroO
nonoxeHuna. ObpalleHne A3bIKOBON AeATENbHOCTY Ha camoe ceba NopoXKaaeT 3ghghekm secmHuybl:
KaXKA bl yPOBEHb IOrMYeCcKoro (A3bIKOBOr0) MbILWIEHNSA, BOSHUKLLWIA B pe3yfibTaTe aHan13a
NOTrMYECcKOro MbilWeHUA, CaM CTAaHOBUTCA OO6BEKTOM NOrMYeCcKoro aHanmsa. Kputnyeckoe mbluneHme
eCTb y/lbmpamemacucmemad, CNocobHasA K camopasBuTuio. Bcneactemne metacucTeMHOro nepexoaa
KynbTypa nprobpeTaeT AUHaMN3M, COOCTBEHHbIV BHYTPEHHUI UMMYNbC K pa3BuUTmIo. NepBobbITHbIE
nnemeHHble KyNbTypbl 3BONIOLNOHMPYIOT bnarogapa ckpelmnsaHuio n 6opbbe 3a cyllecTtBoBaHme
MeXay HUMKU NoJOOHO TOMY, KaK 3TO NPONCXOAUT B >KMBOTHOM Mupe. LinBununsauyma
3BONIOLUMOHUPYET NOA AeNCTBMEM BHYTPeHHNX GakTopoB. [MpaBaa, 1 LBuUIN3aLmMam NpoLioro
CBOWCTBEHHO OblNO OCTaHABNNBATbLCA B Pa3BUTUN, JOCTUIasA KAKOr0O-TO MOTOMKA, HO CKAaYKM BCe e
OblNN Ype3BbIYANHO BENMKN NO CPAaBHEHMIO CO CKauKaMuy B NEPBOOBITHbIX Ky/IbTypax U OHU
yBENMUMBaNUCb No Mepe yTBepPXKAeHNA KpUTUUYecKkoro MmbiwneHna. CoBpemMmeHHas LnBUnmM3aums
rnobanbHa, Tak UTo PpakTop ee 6opbbbI 3a CyLECTBOBaHME KaK Lenoro (T. . C KOHKypeHTaMm)
oTnafaerT, 1 BCe ee pa3BuUTME MPOUCXOAUT UCKTIOUYNTENIbHO NoA AENCTBUEM BHYTPEHHUX
npoTnBopeunit. B cyliHOCTH, TONbKO C MepexofoM Ha YPOBEHb KPUTUYECKOTO MbILSIeHWA
nNpoABMNacb PeBOMIOLMOHHAA CYyLLHOCTb BO3HNKHOBEHMA MbILLIEHMA 1 NO HACTOALLEeMY Hayanacb
Jpa Pasyma.
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B npouecce meTacuctemMHoro nepexofa 6biBaeT, Kak Mbl 3HaeM, MOMEHT, KOrja HOBOE KayecTBO He
OCTaBAAOLWMNM COMHEHN 06Pa30M IEMOHCTPMPYET CBOV NPEerMYyLLEeCTBa, U C 3TOr0 MOMeHTa
METACUCTEMHbIV NEPEX0] MOXKHO CUMTATb CBEPLUNBLUMMCA OKOHYaTENbHO 1 6ecnoBopoTHO. B
nepexoe K KpUTMUYECKOMY MbILLAIEHNIO STOT MOMEHT — KyJibTypa ApeBHen [peuunn, KOTopyto
COBEpPLUEHHO CNPaBEeANMBO Ha3blBAlOT KONbIOENbIO COBPEMEHHON LIMBUM3ALNN U KYNbTypbl. B 31O
BPeMA — OKOJ10 ABYX C MOJIOBUHOM TbICAYENETUI Ha3ag — BO3HUKNN dunocodus, normka un
MaTemaTuKa (MaTemMaTvKa B MOJTHOM CMbIC/E C/IOBA, T. €. BK/oYaloLWwan foKasaTenbcTea). U ¢ atoro
BPEMEHU KPUTNYECKOE MbILLSIEHME CTaNo NPU3HAHHOM N HEOOXOAMMOM OCHOBOW pa3BMBatoLLenCA
KynbTypbl.

1 NleBn-bptonb J1. MepBob6bITHOE MbilweHre. M.: Atenct, 1930.

[ Hazan | [ Tutyn ] [ OrnaBnenve | [ Bnepen |

http://www.refal.net/turchin/phenomenon/chapter08.htm (12 n3 12) [11.06.2008 14:02:04]


http://www.refal.net/turchin/phenomenon/index.htm

lmaBa 9. MaTtemaTtuka fo rpekos

B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 9. MaTtemaTuka o rpeKkoB

9.1. Omm6bKa npupoIsI

Mbl y>Xe NpMBOAUNIM NPOLECC CYETA B KAUECTBE NPUMEPA MCMOSb30BAHNA MOAENM
AENCTBUTENbHOCTU, KOTOPAsi He COAEPKUTCA B MO3TY, @ CO3JAETCS Ha YPOBHe A3blKa. Ml 3TO oueHb
ApKUI npumep. CY4eT OCHOBAH Ha CMOCOBHOCTY PAaCUNIeHATb OKPYXKaloLWNN MUP Ha OTAeNbHbIe
npeameTbl. 3Ta CNOCOBHOCTb BO3HMKIA JOBONIbHO AAaBHO B XOAE 3BOMOLMUN; BbICLUNE MO3BOHOYHbIE
obnagatoT eto, No-BUANMOMY, B TaKOW e Mepe, Kak 1 yesioBeK. AAICHO, UTo ANa ycnewHom 6opb0obl 3a
CyLLeCTBOBAHME KMBOMY CYLLIECTBY, YMELLEMY pa3finyaTb OTAENbHbIE NPeaMeTbl, 6bino Obl
Hebecnosie3Ho TakXKe YMeTb X CUMTaTb (3TO MOMOTO Obl, HANPUMeP, OPUEHTALUK B HE3HAKOMO
MecTHoCTK). OnrcaHme C MOMOLLbIO UMCen ABMAETCA eCTeCTBEHHbIM UHTErpasbHbIM AONOTHEHNEM K
anddepeHLManbHOMY ONUCaHMIO C MOMOLLbIO Pacno3HaBaHMA oTAeNbHbIX NpeameToB. C gpyroin
CTOPOHDI, KNGEpHETMUECKNI annapaT Ans pacno3HaBaHWUA YMCen, T. €. ANA cYeTa, MOXKeT ObITb
ype3BblYaHO NPOCTbIM. DTa 3afaya ropasgo bonee nerkas, Yem pasnnyeHmne oTAeNbHbIX NPeaMETOB.
[Mo3TOMY MOXHO 6b1710 6bl OXKMAATb, YTO PAacNO3HaBaHWeE YMCen B Npeaenax, 06yCNIoBNEHHbIX
YCTPOICTBOM OPraHOB 3peHMs, MOABMTCA B XOA€E 3BOMOUMN. YenoBeuecKnii ra3 MOXKeT pasnnyaTtb
OOHOBPEMEHHO AECATKUN 1 COTHU OTAENbHbIX NpeaMeToB. Mbl Morniv 6bl 0X1aaTb, UYTO C OAHOIO
B3rnaga 6yaem TakxKe JIerko oT/InYaTb COBOKYMNMHOCTb U3 ABYXCOT NPeAMETOB OT COBOKYMHOCTM 13
ABYXCOT OfHOT O, KaK AiBa NpeAMeTa OT/IMYaeM OT TPexX.

OpaHako npupoaa He rnoxxesnasa Win He cymesa aTb HamMm 3TOW CNOCOBGHOCTM. HeI'IOCpeD,CTBeHHO
pacno3HaBaeMble YNCJ1a CMEXOTBOPHO MaJlbl — 00bIYHO OO YeTblpexX — MNATW. C nomouwbto
TPEHNPOBKN MOXHO HEMHOIO NPOABUHYTbCA Briepend, HO AenaeTcAa 3TO NyTemM MblCIEHHOIO
pa36|/|eH|/|ﬂ Ha rpynnbl Win 3aNOMUHaHNA KapPTUHbI B LUeJ1oM C nodiegyrowmm cHETOM B YME.
OrpaHl/lquvle Ha HenocpeaCcrBeHHOoe paCno3HaBaHWE OCTAaETCA. OHO HUMKaK He CBA3aHO C
yCTpOIhCTBOM OpraHoOB 3peHNA N O6YCJ'IOBJ'I€HO, oyeBnMaHO, KAKUMN-TO 6onee I'J'Iy6I/IHHbIMI/I
0Ccob6eHHoCTAMN CTpOEHNA MO3ra. Kaknmu xxe? [Moka He 3HaeMm. OpaHo 006CTOATENbCTBO 3acTaBNAET
3aAyMaTbCA N NOACKA3bIBA€ET HEKOTOPbIE MPEANOJIOKEHNA. BoTt oHoO.

Kpome NpocTpaHCTBEHHOro pacno3HaBaHMA YNCES, eCTb eLLE BPEMEHHOE pacno3HaBaHue. [JBOHO
CTYK B IBEPb Mbl HMKOI1a HE CNYTaeM C TPOVHbIM U OAUHaApPHbIM. HO BoceMb Unun AecaTb yaapos
3TO Y>Ke 3aBeJOMO «MHOTrO», U pa3ninyaTb Takne 3BYKN Mbl MOXKEM TOJIbKO MO X CYMMapPHO
NPOAOMKUTENBHOCTY (3TO COOTBETCTBYET CYMMapPHOW NMiiowaau, 3aHATOM O4HOPOAHbBIMM
npegmeTaMu NPU NPOCTPaHCTBEHHOM pacno3HaBaHun). Mpeaen, orpaHuuMBaloWNin 06a BMAa
pacno3HaBaHuA uncen, oanHakos. ClyyanHo nn 3To coBnageHune? bbiTb MOXeT, HenocpeacTBEHHOE
pacno3HaBaHMe YMNCeN BCEraa UMeeT BPeMEHHYI0 NPUpPoay 1 OrpaHMUYeHO eMKOCTbIO MTHOBEHHOV
(onepaTrBHON) NAMAT — UNCITIOM CUTYaLMIA, KOTOPble OHa BMeLaeT. OrpaHMYeHne Ha
NPOCTPAHCTBEHHOE pPacno3HaBaHMeE OOBACHAETCA NPY 3TOM NPEANONIOKEHUN TEM, UTO 3pUTENbHOE
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n306paxkeHre pa3BepTbiBaeTCA BO BpemMeHu (Mpy STOM NPOMCXOAUT ObICTpOe NepeKkntoyeHne
BHUMaHMA C npeagmeTa Ha NpegMeT, O YeM FOBOPWIOCDH BbIWE) 1 NOJAETCA A1 aHaNM3a Ha TOT Xe
cambli annapar.

Tak unm nHaye, HO B HalLleM MO3rOBOM yCTpOVICTBe npupoaa oCrtaBusla 4OCafHYIO HegOoAENKY 1 CBOKO
pa60Ty Mo CO34aHNIO «MPOoAOJTKEHNA MO3Ira» YeJIOBEK HAUYNHAET C UCMPaBJIEHNA ee owmnobKNn: oH
YUUTCA CYUTATD. Tak HauMHaeTcA maTemaTuKa.

9.2. Cuer 1 usmepenue

DaKTbl yoeanTenbHO CBUAETENbCTBYIOT O TOM, YTO CYET BO3HUKAET paHblUe, YeM Ha3BaHWUA Yyncern.
MHaue roBops, NnepBoHayYanbHO A3bIKOBbIMY 0OBbeKTaMu A5t TOCTPOEHUA MOAENN CTy»XKaT He CJI0Ba, a
BblAe/IeHHble OAHOTUMHbIE NPEAMETbI: ManbLibl, KAMELIKN, Y3E/KUN, YePTOUKN. ITO 1 eCTeCTBEHHO. Mpu
BO3HVMIKHOBEHUW A3blKa C/IOBA CBA3bIBAIOTCA TONIbKO C TEMU NMOHATUAMU, KOTOPbIE YXKe CYLLeCTBYIOT, T.
e. pacno3Hatotca. Cnosa «oAnH», «ABa» U, BO3MOXHO, <TPU» NOABNAIOTCA HE3aBUCKMMO OT cYeTa (ecnu
MOHMMaTb NoA CYETOM NPOLEAYPY, NPOTAXKEHHYIO BO BPEMEHW 1 OCO3HABAEMYIO KaK TakoBas), Mbo
OHW OMNMPAIOTCS HA COOTBETCTBYIOLME HEMPOHHbIE NOHATMA. CnoBam Aa 60MbLINX YnCen B3ATbCA
HeoTKyaa. YTobbl NnepefaTtb YNCIEHHOCTb KAKOW-TO FpYyMnbl NPeaMEeTOB, YENOBEK NOJIb3YeTCs
CTaHAAPTHbLIMW NpeaMeTaMu, YCTaHaBMBaA MEXAY HAMU — OAWUH 3a APYrMM — B3aMHO
OZJHO3HaYHOe COOTBETCTBUE. ITO U eCTb cyeT. Korga cueTt CTaHOBUTCA pacnpoCTPaHEHHbIM U
NPVBbLIYHBIM eSIOM, ANs Hanbosee YacTo BCTpeyatowmxcsa (T. e. HebonbLvxX) rpynn CTaHAAPTHbIX
NpeaMeTOB BO3HUKAIOT 1 CIOBECHble 0603HauYeHMA. Ha HEKOTOPbIX YNCAUTENbHbBIX OCTANINC CNeabl
NX NpouncxoxaeHus. Tak, pycckoe CI0BO «MATb» MOA03PUTENIbHO MOXOXE Ha CTapOC/IaBAHCKOE
«naAab» — pyKa (NATb NanbLeB).

Ectb I'IepBO6bITHbIe Hapobl, Yy KOTOPbIX BCEro ABa Wi Tpu YNCNUTENBbHbIX: OAWH, ABa, TPW. Bce
OCTanbHOEe — MHOro. Ho 3To BOBCe He ncKyaeT YMEHNA CHNTATb C MOMOLLbIO CTaHAAPTHbIX
npenomMmeToB N nNepeaaBaTb O YACJIEHHOCTU NYyTEM pa36|/|eH|/|;=| Ha ABOWKMN TpOI7IKI/I Unn nyTem Takux,
HE peayunpoBaHHbIX ele Bblpa>KeHI/IVI, KaK «CTOJIbKO, CKOJIbKO NajibLueB Ha ABYX PyKax, OHOWN HoTre U
ewe oaunH», npOCTO I'IOTpe6HOCTb B cyeTe elle He TaK BeJlMKa, YyTOODI 3aBOAUTb CcreynasibHble CJ10Ba.
NocnepoBaTenbHOCTb «OAWH, ABa, TP, MHOIO» OTPaKa€eT He HecrnocobHoCTb K CYeTy OO YeTbIpeX
daJiblle, Kak NHorga AymaloT, a pa3ninmumne, KoTopoe nposoanT yenoBeyecKknim Mosr mexay nepsbiMin
TpeMA Yncinamm n BCEMU OCTaJIbHbIMN. N60 coBcem be3 HanpAaXeHnAa n 6ecco3HaTeNlbHO Mbl
pacno3HaeM TOJIbKO Yndiia Ao TpeX. ana Pacno3HaBaHMA YeTBEPKN HAJO yKe cnelunanbHO
coCcpenoToUnTbCA. TaK YTo He TONbKO ANA JJ,I/IKaDEIZ, HO 1 ONA Hac BCe, UTO 6onblie TpeX, MHOTIO.

Uto6bl Nnepenatb 6onbline uncna, niogun CTanm cunTaTb «6ONbLUNMN eAUHNLAMN»Y — NATEPKaMMU,
JlecATKaMu, ABaaLaTKaMu,

Bo Bcex M3BeCTHbIX HAM CMCTEeMax cyeTa 60nbluMe eANHULbI KPaTHbI MATK, YTO CBUAETENbCTBYET O
TOM, YTO NEPBbIM CYETHBIM MHCTPYMEHTOM BCErAa CTaHOBWUMCH Nanbubl. 13 KomOuHaumm 6onbLumx
eAVHNL, BO3HUKNN eLle 6onblune earHuLbl. B gpeBHeernneTcknx nannpycax BCTpeyaroTca
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oTAaeJibHble I/IepOF}'II/I(I)bI, V|306pa>|<arou.u/|e Yncna oo oecATn MMIJIMOHOB.

Hauano namepeHusa, Kak 1 cyeTa, OTHOCMTCA K FYOOKOWN APEBHOCTU: Mbl HAXOAMM €0 YXKe Y
NepBOObLITHbIX HAPOAOB. MI3MepeHue nNpeanonaraet yMeHve cuntaTb U TpebyeT AONONHUTENBHO
BBEEHUA eAVHMNL bl U3MEPEHUS — MePbl U3MEPUTESIbHON NPOoLEeAYPbl, COCTOALLEN B CPAaBHEHUM
N3MEPAEMOrO C eAnHULEN. [JpeBHeNLLME Mepbl CBA3aHbl C YENOBEYECKMM TEMOM: LLAr, IOKOTb, GyT
(cTynHsA).

C BO3HMKHOBEHMEM LBUIN3aL MM NOTPEOHOCTb B CYETE N B YMEHUM BbINONHATb apudmeTnyeckme
LAEeNCTBUNA pe3ko yBennumBaeTca. [Tpu pa3Butom obLwecTBeHHOM NPON3BOACTBE PErynnpoBaHmne
OTHOLLEHNI MeXay Noabmun: 0OMeH, pasgen umyLLecTsa, HanoroobnoxkeHne — TpebyeT 3HaHWA
apuPMEeTNKN 1 SNeMeHTOB reomeTpuin. I Mbl HaxoanM 3TN 3HaAHNA B APEBHENLLMX U3 U3BECTHbIX HaM
LMBUIN3AL N — BAaBUSIOHCKOMN N ermMneTCKown.

9.3. 3anuce yucen

3anucb uncen B gpeBHOCTY (puc. 9.1) HarNAZHO AEMOHCTPUPYET OTHOLLEHME K YNCTTY KaK K

HenocpeaCcTBEHHOM MOAENN AeNCTBUTENbHOCTU. Bo3bmem, Hanpumep, ernnetckyto cncremy. OHa
Oblna OCHOBAHa Ha AECATUYHOM MPUHLUUNE 1 cogepKana nepornndbl Ana eguHMLbl (BepTukanbHas
yepTouKa) 1 «6oNbLINX eanHULY». YToObI N306pa3nTb UMCI0, Hago 6bINO NOBTOPUTL nepornud
CTONbKO pa3, CKOJIbKO Pa3 OH BXOAUT B UNCII0. AHaNOrnyHbiM 06pa3om 3anucbiBanu Yncna apyrue
HapoAbl ApeBHOCTU. K 3Ton npocTenwen popme 3anmcm npumMbIKaeT 1 pumckas cuctema. OHa
OT/INYAETCA NNLLb TEM, YTO KOTja MeHbLUAA eHMLA CTOMT cfieBa OT 6onbLuel, ee Hafo He
NpunbaBnATb, @ OTHUMaTb. ITO HEO6ONbLLOE YCOBEPLLUEHCTBOBaHME (BMeCTe C BBeAeHMEM
NPoMeXyTouUHbIX eanHul: V, L, D) ycTpaHnno HeobxoanmocTb BbIMMCbIBaTb NOAPAL MHOTO
OOMHAKOBbIX CMBOJIOB, 1 CI€NANI0 PUMCKYIO CUCTEMY CTOJSIb KOHKYPEHTOCNOCOOHOM, YTO OHa
CyLecTByeT 1 Mo Cenl ieHb.
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Pnc.9.1. 3anucb uncen pa3nnyHbIMKM Hapogamu ApeBHOCTU (13 KHuru: Mnensep IU. ictopua maTemaTukm B Wwkone. M.,

Ewe 6onee pagnkanbHbii cnocob n3bexkaTb rPOMO34KOro NOBTOPEHNA CUMMBOJIOB — 3TO 0603HAYNTb

1964)
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KNntoueBble uncna (MeHblUe feCATU, 3aTEM KPYT/ble feCATKM, COTHWU 1 T. A.) Noc/iefoBaTelbHbIMU
6ykBamu andasuTa. Tak UMeHHO 1 nocTynunu rpekn okono VIl B. 8o H. 3. Jna eanHul, [ECATKOB U
COTEH MM XBaTUNo andaBunTa; yncna, bonbLume TbicAUN, N306paxanncb OyKBamm CO LUTPUXOM BHU3Y
cneBa. Tak B o6o3Hauano 2, k — 20, 8 — 2000. 3Ty cuctemy nepeHAnn y rpekoB MHOTE HapOAbI:

apMsHe, eBpewn, caBsiHe n apyrue. MNpu andaBUTHOM HyMepaLMy «MOAENbHbIN» BUA Yncna
COBEPLUEHHO NUCYE3aEeT, OHO CTAHOBUTCA NPOCTO CMMBOOM. K TOMY »Ke pe3ynbTaTy NPUBOAUT U
CKOPOMMCHOE YNpOoLLeHME 3HAKOB, MEILLMX NepBOHavYabHO MOAESbHbIN BUA,

I Hm X X IX XX ?
1 d 3 4 5 7] a 10
3 233 333 2333 Al 4l
20 50 G0 T 100 200

Pnc. 9.2. YncnoBble 3HaKN KXapoLTun

CoBpemeHHble eBponenckmne undpbl, HabiBaeMble B OTINUME OT PUMCKUX «apabCKumMmn», 6o oHu
NPOHUKNN K Ham Yepe3 apaboB, MMeIOT, Kak NosaraT, MHANNCKOe NponcxoxaeHune. He Bce
CNeyvanncTbl COrNaLlaloTCA C 3STOM rMNoTe30M. B MHANNCKNX MMCbMEHHbIX [OKYMEHTaX Lnudpbl
BCTpeyatoTcA Brnepsble B Il B. 4o H. 3. B 3T0 Bpema B xoay 6bin0 ABa BMAA NUCbMA; KXapOLUTA 1
6paxmMm — 1 Kaxkaoe 13 HUX MMeNo CBOW YnciioBble 3Hakn (puc. 9.2 n 9.3). Cnctema KxapowTin

NHTEPECHA TEM, UTO B KaUeCTBE NPOMEXKYTOUYHOro 3Tarna Mexay eanHuLEen 1 ecaTbio BblbnpaeTcs
uncno YeTblpe. BepoAaTHO, KOCOM KPeCT B KauecTBe YeTBEPKUN CO6MIa3HMN co3aaTenen umcen
KXapOLTN MPOCTOTONM HanucaHuaA Npuv NOIHOM COXPaHEHWM MOoAeNIbHOCTM (YeTbipe nyya). Yncnosble
3HaKu 6paxmu 6onee 3KOHOMHbI. CUMTalOT, UTO NEepPBbIe AEBATb 3HAKOB HpaxmMu NopoaAnM B
KOHEUYHOM cUeTe coBpeMeHHble undpbl (purc. 9.4).
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lmaBa 9. MaTtemaTtuka fo rpekos

Puc. 9.3. YncnoBsble 3HaKn bpaxmu

YTpaTa uncnamm MoaenbHOro Brua C IMXBOW KOMMNEHCUPOBaacb UCMNONb30BaHMEM B PEBHEM MUpE
abaka — CYETHOWN JOCKW C NapannenbHbIMK NPOpPe3siMK, MO KOTOPbIM NePeABUrafivCb KaMeLwKK.
Pa3Hble Npope3n COOTBETCTBOBANN eAUHMLIAM Pa3HOro AOCTOMHCTBA. AGaK 1306penn, BEpOATHO,
elle BaBUNOHAHe. OH CNYXXN 4f1A BbINOSIHEHWA BCEX YeTblpex AecTBUI apudMeTrKin. [peyeckune
Kynubl LUMPOKO MOMb30BaNMCb abakoMm, TOFO e TUMa CYETHbIE JOCKUN Obinn B XoAYy Y PUMIIAH.
JNatnHckoe cnoBo calculus (kameluek) ctano 0603HauyaTb TakXkKe «McuncneHne». Pumnane xe
npuaymanu HageBaTb CUETHbIE KAMELLKM Ha PeNKu; Tak BO3HUKIM CYETbI, KOTOPbIMM Y HaC
MONb3YIOTCA M 4O CUX NOP. DTV NPOCTENLLNE CYeTHble MPNOopPbI Menn 6onbLIoe 3HaYEHME, U TONbKO
nocrne Toro, Kak NoNHOCTbo CHOPMMPOBANIACh NO3MLUMOHHAA CUCTEMA CUMCIIEHNA, OHW CTanu
yCTynaTb MecTO BblKNafKam Ha rpudenbHon gocke unu bymare.
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Puc. 9.4. TeHeanorua coBpemMeHHbIx Unudp (no Menninger, Zahlwort, Ziffer)

9.4. ITosuMoHHaA CIICTEMaA

OCHOBbI MO3ULMOHHON CUCTEMbI 3aJI0XKUSIM BAaBUSIOHAHE. B cucTeme cuncneHns, KOTOpYo OH
3aMMCTBOBAsM OT CBOUX NMpeAwecTBEHHNKOB — LUYMEPUNLEB, Mbl C CAMOrO Havana (T.e. B
APEBHENLWINX AOLIEAWNX A0 HAC MIMHAHDBIX TabMMUYKaX, OTHOCALMXCA K Hayany TPeTbero TbicsueneTus
A0 H. 3.), BUAMM [IBE OCHOBHbIe «6oMnblINe eAUHNLbI» — AeCATb 1 WwecTbaecaTt. OTKyAa B3an0Cb YNCIO
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lmaBa 9. MaTtemaTtuka fo rpekos

lecTbaecAaT — 06 3TOM MOXKHO TONbKO AOraAblBaTbCA. 3BeCTHbIN NCTOPUK MaTemaTunkm O.
Hewnrebaysp nonaraet, YTO UCTOYHMKOM MNOCY>KNTO OTHOLLIEHME MEXAY OCHOBHbIMU AEHEXHbIMU
eAVHNLaMK, UMEBLUUMU XOXKaeHMe B [IBypeube: ogHa MdHa (No rpeyeckn MUHd) CoCcTaBnana
lwecTbaecAT wekesel. Takoe 06bACHEHME He yAOBNETBOPAET Hallero NtobonbiTCcTBa, OO ToTYaC Xe
BO3HMKAET BOMPOC: @ MOYeMy B MaHe LeCTbAecAT wekenen? He notomy nn Kak pas, u4to B xoay bbina
LWecTnaecATUPrYHaga cuctema? Begb He NOTOMY Mbl CUMTAEM AeCATKAMU N COTHAMMU, UTO B pybne cTo
koneek! Accupuonor O.Tiopo-LlaHXeH NPMBOANT NNHIBUCTUYECKNE apPryMEHTbI B MONb3Y TOr0, YTO
cucTeMa cuyeTa 6blsia NePBUYHBIM ABIEHNEM, @ CUCTEMA Mep — BTOPUYHbIM. Bbibop uncna
LecTbAecAT 6bi1, OUEBNAHO, NUCTOPNYECKOWN CITYYaNHOCTbIO, OAHAKO BPAL NI MOXKHO YCOMHUTbLCA, YTO
3TOM CIyYaMHOCTM CocoOCTBOBAMA BaXKHaA 0COOEHHOCTb YMCra WeCTbAEeCAT. OHO UMeeT
HeobblyanHO MHOro aenutenen: 2, 3, 4,5, 6, 10, 12, 15, 20, 30. 3To CBONCTBO OYEHb NOJSIE3HO U AN1A
AEHEXHOWM eanHMLbI (C TEX MOP Kak CYLEeCTBYIOT A€HbIM, CYLLEeCTBYET U AiefIeHNE UX MOPOBHY), U AnA
OCHOBAHUA CUCTEMbI CUYETA, €C/IN MPEANOSNIOKMNTD, YTO KaKOW-TO MyApPEL, BBEN €€, PyKOBOACTBYACh
coobpaxeHnaMn yaobcTaa BblUMCIEHWUIA.

MaTemaTnueckas KynbTypa BaBMUIOHAH M3BECTHA HaM MO TeKCTaM, OTHOCALLUMMCA K iBYM Neprojam:
ApesHeBaBunoHckomy (1800-1600 rr. go H. 3.) n anoxe CeneBknaos (305-64 rr. 1o H. 3.). CpaBHeHMe
NX MNOKa3blBaET, YTO B MaTeEMATMKe BaBUJIOHAH KaKUX-NMOO0 pagmMKanbHbIX NepemMeH 3a 3Tu nonTopa
TbiCAYENeTUA He NPOM30LIIO.

BaBunoHaHe |/|3o6pa>Kan|/| eanHnLy y3Knm BePTUKAJTbHbIM KITUHbILLKOM ', a AeCATb — WNPOKNM

{(( LA AJ
FOPU30HTANIbHbIM € Yucno 35 BbIFA4ENO0 TakK: T ¥ . AHanornyHo n3obpaxanmcb uncna go 59

BKtoumTenbHo. Ho 60 n3obparkanocb CHOBa Y3KNM BEPTUKaNbHbIM KIMHbILLKOM, TAaKUM e, KaK
eanHuua! Ha cambix gpeBHUX TabnmMykax MOXHO BUAETb, UTO KNMHbILWEK, n3obpaatowui 60,
6onblle, Yem KNMHbIWEK eanHuUbl. Taknm o6pa3om, uncno 60 He ToNbKO MOHMMANOCh Kak «bosnbLuas
efnHNLa», HO 1 n3obpaxkanocb, B OyKBasIbHOM CMbIC/e C/TIOBa, Kak 6onblian eguHmLa.
COOTBETCTBEHHO MOABUIMCDH «OONbLUME AECATKNY» ANs AECATUKPATHO YBENNYEHHbIX 60NbLUNX eANHML,.
3atem pasnnuve mexgy 60bWNMM 1 MaNIEHbKUMWN KNUHBAMU CTEPNOCh, OHW CTaN Pacno3HaBaTbCA
MO CBOEMY MOJIOXKEHMIO. Tak BO3HMKIA NO3NLMOHHAA cnctema. Yucno 747 =12 x 60 + 27

Yy

TV((vyv

BABWIOHAHWH 3anuncan bbl B BUAE: ¥ . Yucny 602 = 3600 cooTBETCTBYET TPETU
WeCcTUAeCATUPUYHDBIV pa3pag 1 T. 4. Ho camoe 3ameuatenbHoe, UTO TakKM e 06pa3oM BaBUSTIOHAHE

n3obpaxanu n apobu. B uncne, cnegoBasLIeM 3a UACIOM eAMHUL, Kaxaas eanHuua o6o3Havana /g,
B Crieflytowem 3a HUM uncne — 1/g00 1 T. 4. B cOBpeMeHHO AeCATUYHON 3anncy Mbl OTAeNsIeM

LieNyto YacTb OT APOOHONM TOUKOWM MK 3anATON. YeM XKe oTAenAanu Luenyto 4yacTb oT 4PpOOHON

BaBMNoHAHe? Huuem! Yncno v ((( MOTJI0 C PaBHbIM yCNeEXoMm 0603HayvaTb U NnoJIToOpa N AeEBAHOCTO.

Ta e HeonpeaeneHHOCTb MeNia MeCTO U B 3anncK Lenbix yncesn: uncna n, n x 60, n x 602 n 1. . 6b1nm
HeOTNINYMMbI. MHOXUTENW NN AenuTenu, KpaTHble WeCcTUAeCcAT, Hago 6bi10 406aBNATb NO CMbICHY.
Tak Kak 60 — 10BOJIbHO 60/IbLLIOE YNCNIO, 3TO K OCOOEHHbIM HEMPUATHOCTAM HEe MPUBOAMIIO.
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CpaBHMBas BaBUNOHCKYO MO3ULMOHHYIO CUCTEMY C COBPEMEHHOW, Mbl BUAWUM, YTO
HeonpeaeneHHOCTb B MHOXMTene 60 — pe3ynbTaT OTCYTCTBUA 3HaKA HYJ/b, KOTOPbIN Mbl NpUANCcanu
Obl HYXKHOE YMCNO Pa3 B KOHLE LLEeNIOro Yncsa Wiv Havane gpobHoro. pyrim pesynbtatom
OTCYTCTBUA HYNA ABNAETCA elle 6onee cepbe3Han HeonpeaeneHHOCTb B MHTEPNPETaLUM YMCIOBOW
3anncuy, KoTopasa COOTBETCTBYET TOMY C/lyyato, KOra Mbl CTaBUM HYNM B MPOMEXYTOUHbIX pa3paaax. B
CaMOM fiene, Kak OTIMYMTb B BaBUAOHCKOM 3anmncy uncno 3601 =1x 602+ 0x 60+ 1 otuncna6l =1
x 60 + 1? O6a 3T uncna n3obpaxatotca ABymsa egmHuLamm. lHorga HeonpeaeneHHOCTb Takoro poja
yCTpaHANacb NyTem OTOABMMKEHUA YMCEN APYr OT Apyra C oCTaBieHneM cBO6GOAHOro mecta ans
HepoCTawowWwero paspaga. Ho 3ToT metog He NPUMEHANCA CUCTEMATMYECKUN 1 BO MHOTUX CJlyYasx
6onbluon Npoben mexay uncaamm HUYero He o3Hayvain. B actpoHoMmnyeckmx Tabnmuax snoxu
CeneBKMAoOB BCTpevaeTcA 0603HaUYeHne OTCYTCTBYIOLLEro pa3paga C MOMOLLbIO 3HaKa, aHaIOTMYHOro
Haluen Touke (pasgenutens ¢pas). B opeBHEBABUIOHCKYIO SMOXY HAYErO NOAOOHOrO Mbl HE HAXOAUM.
Kak »e yMyapanucb apeBHMe BaBUOHAHE n3beraTb NyTaHULbl?

Monaratotl, uto pasragka cocTouT B CneayoLIEM.

PaHHMe maTemMaTuueCKMe TeKCTbl BaBUIOHSH, AoweaLwne oo Hac, NpeacTaBnatoT cobom cOopHMKN
3a[ja4y U VX peLleHni, Co3aaHHble HECOMHEHHO KaK yuyebHble nocobus. Vix uenb — obyunTb
NpPaKTUYeCKUM npruemam peLeHna 3agad. Ho H1M B O4HOM 13 TEKCTOB HE OMUCbIBAETCA, KaK
Npon3BOAUTb apuPMeTUUECKNe OENCTBUA, B YaCTHOCTU TaKMe CJIOXKHbIE A1l CBOErO BPEMEHM, KaK
YMHOXeHUe n genenune. CnegoBaTenbHO, MPeAnonaranoch, YTO YYEHUKN KaKUM-TO 06pa3omM ymetoT
3TO filenatb. Tak Kak COBEPLUEHHO HEBEPOATHO, YTOObI BbIUMCIEHNA MPOU3BOAUINCDH B YME,
€CTeCTBEHHO NPeAnonoXuTb, YTO BaBUIIOHAHE NOMb30BaNINCh KAaKMM-TO CYETHbIM NPMbBopoM TrNa
abaka. Ha abake uncna BbICTynaloT B CBOEM HATypasibHOM, CTUXMIAHO NO3ULMOHHOM BUAE, @
cneumanbHbI 3HAK A1A HyNA He Hy»KeH, nbo 6opo3aka, COOTBETCTBYOLAA MYCTOMY pa3pAay, NpocTo
ocTaeTca 6e3 KamelwKoB. [peacTtaBneHne Yncia Ha abake 661710 OCHOBHOWM GpOpPMON 3agaHNsa Yncna, n
B 9TOM NMPeACTaBNEHUN He ObIN0 HUKaKoW HeonpeaeneHHOCTU. Yncna, KoTopble NPUBOAATCA B
KNMHOMUCHbBIX MaTeMaTUYECKMX TEKCTaX, UrPatoT POsib MO3TaMHbIX OTBETOB, MPU3BaHHbIX
KOHTPONMPOBaTb NPaBUIbHOCTb X0a pPeLleHUA. YUeHWK Aenan BblKnaaku Ha abake 1 cBepAancs C
FMUHAHOM TabnnuKon. ACHO, UTO TaKOMY KOHTPOJTIO OTCYTCTBUME 3HaKa AJj1s MyCTbIX pa3pALoB
HUCKOJIbKO He NPenATCTBOBaNO. Koraa pacnpoctpaHunmcb 06beMUCTbie aCTPOHOMUYECKME Tabnuubl,
cnyXalme yxe He iNiA KOHTPOJIA, a B KayecTBe eAUHCTBEHHOro NCTOYHMKA AaHHbIX, CTanu
ynoTpebnaTb 1 pa3genntenbHbI 3HaK ANa 0603HauYeHUA NyCTbix pa3panos. OQHaKO CBOW «HYNb»
BaBWU/IOHAHE HMUKOr4a He CTaBMUAN B KOHLLE YMC/A: O4YEBUAHO, OHM €ro BOCNPUHUMANN MMEHHO KaK
pasgenuTesb, HO He KakK NOJIHOMPAaBHOE YNCO.

MO3HAKOMMBLUNCH C erMNEeTCKOM 1 BaBUIOHCKOWM CUCTEMAMM 3anunucuy apoben n oencTBnin Hag HUMM,
rpekun AnAa aCTPOHOMUNYECKMX BbIUNCIIEHUI BbIOpann BaBUTOHCKYHO, M60 OHa 6bina HeCcpaBHEHHO
nyywwe. Ho B 3anncu Lenbix Yncen OHM COXPaHUAN CBO andaBUTHYIO cucTeMy. Takmum o6pasom,
rpeyeckas cuctema, ynotpebnasLasca B aCTPOHOMUK, OKa3anacb CMELLIAHHON: Lienasa YyacTb Yncna
n3obparkanacb B AECATUYHON HENO3ULIMOHHOW CUCTEME, APOOHAA YacTb — LIECTUAECATUPUYHON
NO3ULMOHHOWN.
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He cnnwkom nornyHoe peweHne gnA co3zpartenen nornku! C nx nerkon PYKW/ Mbl 1 8O CUX TTOP
cynMTaem YacCbl N rpagycbl (er'IOBbIE) OeCATKaMU U COTHAMMW, a OeIMM UX Ha MUHYTbl N CEKYHbI.

3aTo rpeku BBeNM B MO3NLNOHHYIO CUCTEMY COBPEMEHHbIN 3Hak 0 — Hynb, Npon3Bean ero, Kak
nonaraet 60NbLWMHCTBO CNELMANNCTOB, OT NepBor OyKBbl cnoBa oudev — «HUYTOY. [pn 3anncn
uenbix yncen (Kkpome yncna 0) 3TOT 3HAK, €CTECTBEHHO, HE HAXOAMN NpUMeHeHuA, 6o andaBuTHasA
cucTeMa, KOTOPOW MNONb30BaNUCh FPeKn, He Bbiia NO3ULMOHHOM.

CoBpeMeHHyY0 CMCTEMY 3anucy uncen n3obpenn nHaninubl B Hayane VI B.H.3. BaBUNoHcKuni
MNO3UNLNOHHBIV MPUHLNN Y TPEYECKNI 3HAK HYNb 4/1A 0603HAYE€HUA NYCTOTbl OHW NPVIMEHWUN HE K
ocHoBaHuio 60, a K ocHoBaHuio 10. Cuctema nonyymnacb v NOCIe[OBATENbHOW, N SKOHOMHOMW, U He
NpoTMBOpeYaLLen TpaguLmMmn, 1 Ype3BblyaliHO yaoOHOWM ANA BbIUNCIIEHWIA.

NHaninubl nepeaanu cBoto cnuctemy apabam. B EBpone no3numMoHHaa cnctema cUMCIeHna NosiBUNAch
B XVI B. C nepeBOAOM 3HaMeHUTON apabckon apudmeTnku an-Xopesmu (an-Xsapmamun). OHa BCTynuna
B KeCTOKYt0 60pb0y C TPAaANLMOHHOM PUMCKOWN CUCTEMON 1 B KOHLIE KOHLIOB ofep»kana nobegy.
OpHako eue B XVI B. B lepmaHumy 6bin M3aaH U Bblgep»Kan MHOTO U3faHn yYyebHMK apuPpmeTrKin, B
KOTOPOM UCMONb3YOTCA UCKITIOUNTENBHO KHEMELIKUEY, T. €. PUMCKUE LNdPbI, UK, Nyylle CKa3aTb,
4yncna, Tak Kak B TO Bpemsi Lndpamm HasbiBasi TONTbKO 3HAKM MHOANNCKOM cucTeMbl. B npeancnosum
aBTOP NULWET: «fA N3N0XKUN 3TY CUETHYIO KHUTY OObIYHBIMY HEMELIKUMU YNCIaMK Ha 6naro 1 nonb3y
HenocCBALEeHHOMY unTaTesto (KOTOpOMy Cpasy TPYAHO byaeT BblyunTb undpbl)». [lecatmyHblie gpobu
B EBpone ctann ynotpebnAatb HaunHasa ¢ CnumoHa CteBuHa (1548-1620).

9.5. IIpuknagnasa apudmernka

MaruncTpanbHbIv NYTb K COBPEMEHHOW HaYKe NeXUT yepes KynbTypy ApeBHeu [peunn, koTopas
HacnegoBasna fOCTUXKEHMA erunTAaH 1 BaBUIOHAH. OcTanbHble BAMAHUA U CBA3M (B YaCTHOCTM,
nepepaToyHaa GyHKLUUA, BbINONHEHHaA apabamm) Obinn 6onee nnm meHee CyLecTBEHHbI, HO
peLlaroLero 3Ha4yeHuaA, No-BUANMOMY, He nMenun. ICTOKM ermneTckomn v lWymMmepo-BaBUTIOHCKON
LUMBUIM3ALNIA TEPAIOTCA BO MpaKe NepBOObLITHLIX KyNbTyp. [103TOMyY B HawemM 0630pe NcTtopumn Haykum
Mbl OFPAaHNYUMCA STUMUN TPEMA KyNIbTypaMn ApPeBHOCTH.

O 3anncm yncen ermNTAHaMM 1 BaBUIIOHAHAMIN Mbl yXKe roBopusn. Hapo Tonbko [J,O6aBVITb HEeCKOJIbKO
C/10B O TOM, KaK ermntAaHe 3anncbiBanu ,qpo6|/|. Cuctema nx 6b1na € cospemeHHon TOYKN 3pEHNA
‘-Ipe3BquaI7IHO OopuUrnHalsibHa 1 CToJib »Ke HeWJ,O6Ha. ErmntaHe nmenu cneynanbHYIO d)opmy 3anncnm
TOJIbKO [J1A TaK Ha3blBaeMbIX OCHOBHDbIX ,qp06e|7|, T. €. NONYyYEHHbIX AeneHnem eqmnHnL bl Ha Lenoe

YKCIO, 1 eLye ABYX NPOCTbIX APo6el, UMEBLLMX C APEBHUX BPeMeH 0cobble nepornudbl, a UMEHHO 2/4
v 3/,. Bnpouem B no3gHeiwmx nanvpycax oco6oe o6o3HauveHne ana 3/, ncuesno. Ytobbl 3anmcatb

= o
OCHOBHYI0 Ap006b, HaAO 6bINIO Hag OObIYHBIM YMCIIOM MOCTAaBUTL 3HAK  , 0603HAYAIOLLMIA K4ACTbY,
s my
Tak nn = 1/12.
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OcTarbHble po6M erMnTsiHE pa3fnarany Ha CyMMy HECKOMbKIX OCHOBHbIX Apobeit. Hanpumvep, 3/g
3anucbiBanoch Kak 1/, +1/g,a 2/; 8 Bupe 1/, + 1/,g. Ons pesynbrata geneHvs 2 Ha 29 ermnetckas

Ta6J'||/|L|,a [OaBalia pa3/ioKeHne 2/29 = 1/24 + 1/58 + 1/174 + 1/232.

Ha TexHuKe cueTa ermnTAH 1 BaBUIOHAH Mbl OCTaHaBNMBATbCA He byaem. [locTaTOYHO CKas3aTb, UTo Te
N gpyrue ymenv npovu3BoanTb YeTbipe AencTBUA apudMeTUKM Hag BCceMn yncnamm (Lenbimu,
LPOOHBIMY NI CMELLAHHbIMI), KOTOPbIe BCTPEYANNCh MM Ha NpaKTuKe. [Ina oencreum ¢ gpobamm
OHM NOJIb30BaNICb BCMOMOTraTeIbHbIMU MaTeEMaTUYECKNMN Tabnnuamm, 3To Tabnuubl 06paTHbIX
yncen y BaBMIOHSAH 1 TabnuLbl OCHOBHbIX Apoben — y ermnTaH. ErmntaHe 3anucbiBanm
NPOMEXKYTOUHbIE pe3ynbTaTbl Ha NaNMpyce, BaBUIOHAHE, NO-BUANUMOMY, BbINONHANN fENCTBMA Ha
abake, NO3TOMY AeTann UX TEXHMKN OCTaNINCb HEN3BECTHBIMN.

YT0 ke cunTanu gpeBHMe MaTeMaTK? ECTb OAMH OTPbIBOK U3 EFMMNETCKOro Nanupyca BpeMeH
Hosoro LapcTta (1500-500 rr. oo H. 3.), B KOTOPOM O4Y€eHb 06pa3HO 1 ¢ 60NbLION 40301 toMopa
ONUCbIBAETCA AeATENbHOCTb LLAPCKMX NMUCLIOB 1 KOTOPbI MO 3TOM NPUYMHE HEU3MEHHO NPUBOANTCS
BO BCEX KHUaxX Mo UCTOPUKN MaTeMaTUKIN. He M36eXXnm 1 Mbl 3TOI yyacTu. BOT 3TOT OTPbIBOKZ:

A xouy 06bACHUTL Tebe, UTO 3TO Takoe, Korga Tbl FOBOPULb: «fl, N1cew, AaloLwWwuni
npurKasbl apmumy... 1 ctaBnio TebA B TynuK, Korga npuHowwy Tebe noBeneHne oT TBOEro
rocnogvHa, Tebe — ero LapckoMy nNUCLy... MygpoMy nucLy, NOCTaBIeHHOMY BO r1aBe
3TOro Boncka. Hapo caenaTb HakNOHHYO Hacbinb B 730 noKTen gnnHbl 1 55 nokTen
LWMPVHBI; OHa cocTonT 13 120 oTAeNbHbIX AWWKOB 1 MOKPbIBAETCA NepeKnagnHamm u
TPOCTHMKOM. Ha BepxHeM KOHLe OHa umeeT BbicoTy B 60 nokrten, a B cepeguHe — 30
NoKTen. YKNoH ee aBaxnabl no 15 nokren, a Hactun 5 nokren. CnpawmsatoT y
BOEHaYaNbHNKOB, CKOJIbKO MOHAA00bMTCA KUpnnyen, n'y Bcex N1CLOB, U HX OAVH
HuYero He 3HaeT. Bce oHM HagetoTcAa Ha TebA 1 roBOPAT: «Tbl UCKYCHBIN NCeL, MO
ApYr, cocumTam 370 AnA Hac nockopen. ma Teoe cnaButcar... CKOMbKO Xe HY>KHO
Kupnnyemn?

TeKCT 3TOT, HECMOTPA Ha CBOIO NONYNAPHOCTb, HE CIMLIKOM BpasymuTeneH. OHaKo, Kak 6bl Mbl €ro
HUW TONTKOBANW, OH AAaeT NPeAcTaBieHe O Tex 3aAayax, KOTopble NPUXOAMAOCH peLlaTh ermneTckum
nucuam. Mbl BUAMM, B YaCTHOCTY, YUTO OHU JOMKHbI GbIIN YMETb BbIUUCATb (CKOSTb BEPHO — 3TO
ApYroi BONpoc) niowaam n ob6bembl. Ml AeicTBUTeNbHO, ernnTaHe 061aaan HEKOTOPbIMY
NO3HAHUAMMN B reOMeTPUN. DTV NO3HaHKA, MO BECbMa 060CHOBaHHOMY MHEHUIO [IPEBHIIX FPEKOB,
BO3HMKAM B camoM ErunTe. OanH 13 ¢$unocodos WwKonbl ApUCTOTENA HAUMHAET CBOE COUMHEHNE
cnoBamus;

Tak Kak Ham HeobxoaMMO 34ecCb 0603peTb HayYaNo HayK U MCKYCCTB, TO Mbl COO6LLaem,
YTO reoMeTpus, NO CBUAETENbCTBY BECbMa MHOTUX, Oblla OTKPbITa erMnTaHamm n
BO3HMKIA NPy n3mepeHnn 3emnu. 1o namepeHne Obi1o HeobxoanMo BCeacTBMe
pa3nuTna pekn Huna, nOCTOAHHO CMbIBABLLErO rpaHnLbl. HeT HUYero yguBmnTenbHoro,
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YTO 3Ta HayKa, KaK 1 Apyrue, BO3HMKNA N3 NOTpebHoCTel YenoBeka. Bcakoe
BO3HUKaloLLlee 3HaHWE N3 HECOBEPLLEHHOTO NepexoamnT B COBEpPLUEHHOE. 3apoXaanch
MyTem YyBCTBEHHOMO BOCMPUATUA, OHO MOCTOAHHO CTAHOBUTCA NPeAMETOM HalLEero
PacCMOTPEHMA U, HAKOHEL, AefaeTcA JOCTOSHMEM Hallero pasyma.

JleneHne 3HaHMA HAa HECOBEPLLUEHHOE N COBEPLLEHHOE 1 onpeaeneHHas N3BUHUTENIbHaA MHTOHALNS
MO NMOBOAY «HU3KOro» MNPOUCXOXKAEHUSA HayK — 3TO, KOHEYHO, OT rpeyeckoro punocoda. Ermntane,
KaK 1 BaBWUOHSIHE, He 3HaNM HMUYero nogo6Horo. [na H1x 3HaHue 6blNo YeM-TO BMOJIHE
ofHopofHbIM. OHK ymenu genaTb reoMeTprUeckmne NoCTPoeHNA 1 3Hanu Gopmynbl 4na niowaan
TPEeYrofibHNKa 1 Kpyra, Kak yMenu CTpensaTb U3 JiyKa 1 3Hanv CBONCTBa LieNiebHbIX TPaB 1 AaThl
pa3nuBa Huna. FeomeTprmn Kak UCKYCCTBA BbIBOANUTb «UCTUHHbIE» POPMYIIbl Y HUX He BblS10, OHa
CyLecTBOBaa, Mo BblpaxkeHuto b. BaH gep BapaeHa, nuwub Kak pasgen npukiaoHou apugmemuku.
OueBunAaHO, NpY NonyveHnn GopMysn OHM UCMONb30BaIN HEKOTOPbIE HAaBOAALLNE COOBparkeHNs,
O[HaKO 3TK COOOpaXKeHMA Mano KOro nHTepecoBanu. Ha oTHowweHne K GopMyne OHN He BAUSIAN.

9.6. Ilo3HaHMA PeBHUX B TeOMeTPUI

UT0 e 3Hanu ernnTaHe n3 reomeTpun? — MpaBunbHble GopMynbl AN1A NIOLWAAM TPEYrONbHYKA,
NPAMOYrofibHKKa, Tpaneymu. MNnowaab HeNpPaBUAbHOIO YeTbIPEXYTONIbHMKA, KaK MOXHO CyaUTb MO
OHOMY COXPAHVBLUEMYCS JOKYMEHTY, BblUMCAAIACh TakK: MOAYyCyMMa ABYX MPOTUBONEXKALLMX CTOPOH
YMHO>Kaslacb Ha MONyCcymmy ABYX APYruX NpoTUBoneXawmx ctopoH. Gopmyna 31a rpybo HeBepHa (3a
NCKNIOYEHVEM TOTO Clyyas, KOrfa YeTblpexyrofibHUK NPAMOYTOfbHbIN 1 KOrAa OHa He Hy»KHa). Hu B
KakoOM pa3yMHOM CMbIC/Ie ee HeJlb3A Ha3BaTb JaXke NPuOXKeHHOW. 3To, NO-BUAMMOMY, NEPBbIN
3apUKCUPOBAHHDIV NCTOPUEN MPUMEP YTBEPXKAEHNA, KOTOPOE BbIBOAUTCA HE 13 CPAaBHEHUSA C
OMbITHLIMW JAHHBIMU, @ U3 «06LLNX cOobpaxkeHnny., Mnowaab Kpyra ermnTaHe BblYNCIANIN, BO3BOAA B

KBagpar 8/q ero grameTpa. 3T0 COOTBETCTBYET NPUGAVXKEHHOMY 3HAUEHWIO YMCIIA 7T, OTINYAIOLLEMYCH

NMPEPMMEPHO Ha 1% OT NCTUHHOr O 3HaUYeHUA.

O6bembl Nnapannenenunefos U LANHAPOB BbIYMCAANNCD YMHOXEHMEM NIOLWaAN OCHOBAHNA Ha
BbICOTY. BbICLUMM 13 N3BECTHbIX HAM JOCTUXKEHWI erMNeTCKON reomMmeTpumn ABNAETCA NPaBuiibHoe
BbluncsieHne obbema yceueHHOM NMpamMuabl C KBagpaTHbIM OCHOBaHUeM (MOCKOBCKMIA Nanupyc).
OHo cnegyet popmyne

V= (a2 + ab + b2) x h/3,
roe h — BbicoTa, a b — CTOPOHbBI BEPXHENO N HMXKHErO OCHOBAHMUA.

Hawwu cBegeHmnA o Nno3HaHMAX APEeBHUX BaBUJIIOHAH B MaTEMATUKE CKYA4HbI 1 OTPbIBOYHbI, HO o6u4ee
npepncraBieHne no HAM BCe-TakK COCTaBUTb MOXKHO.

CoBepLIeHHO TOYHO N3BECTHO, YTO BaBUJIOHAHE 3Hanu «Teopemy Mudaropay, T. €., KOHEYHO, He

http://www.refal.net/turchin/phenomenon/chapter09.htm (11 n3 18) [11.06.2008 14:02:19]



lmaBa 9. MaTtemaTtuka fo rpekos

Teopemy, a Camblin GaKT, UTO CyMMa KBaipaTOB KaTeTOB paBHa KBaApaTy rmnoTeHy3bl. Kak n ermnTsaHe,
OHW MPABWbHO BbIYNCANM NIOLWAAN TPEYrONbHUKOB 1 Tpaneyuii. InnHy oKpy»KHOCTY 1 niowaib
Kpyra OHW BblUNCIANM, NOJNb3YACb 3HAUYEHNEM 7T = 3, UTO rOPa3fo Xy»Ke, YeM ernneTckoe
npubnmxeHne. O6bEM yCeUeHHOWN NPamMUAbl AN KOHYCa BaBUIOHSIHE BbIUNCISANN, YMHOXKas
nonycyMMy noljafieil OCHOBaHUI Ha BbICOTY (HeBepHasn dopmyna).

9.7. ApudmeTuka c NTUYbETO NONETA

CuTyauummu 1 npeacTaBneHns B HEPBHOW CUCTEME YeNOBEKA MOAENNPYIOT CMEHY COCTOSHUN
oKpy»KatoLen cpebl. A3bIKoBble 06 bEKTbI MOAENNPYIOT CMEHY CUTyaLuiA 1 NpeacTaBneHnin. B
pe3yrbTaTe Teopua ABAAETCA «ABYXITAXKHOWN» S13bIKOBOW MOAENbIO AeNcTBUTEeNbHOCTM (pUc. 9.5).

Cxema ncnonb3oBaHuA Teopun Takosa. Cutyauma S; KogmpyeTca A3bIKOBbIM OObEeKTOM Li' StoT

0O BbEKT, KOHEUHO, MOXKET COCTOATb M3 MHOXECTBA APYrMX OOBEKTOB N UMETb CKOJIb YTOAHO CNOXKHYIO
cTpyKTypy. O6BeKT L1 ecTb uma ana S;. HekoTopoe Bpema cnycTa cMTyauua S; CMeHAeTCA cuTyaumen
Sy. OcylecTBNAA HEKOTOPYIO A3bIKOBYIO AeATENIbHOCTb, Mbl peobpasyem L, B Apyron o6bekT Ly, u,
eCc/n Hawa MOAeNb NpaBuibHa, L, ectb nma S,. Toraa, He 3Hasa peanbHOM CUTYaUMNN Sy, Mbl MOXKEM
NONyuYnTb O Hel NpeacTaBfieHne NyTem 0eKooupoB8AHUA A3bIKOBOro obbekTa L,. i3bikoBaa mofgenb

onpenensaeTca, OUeBUAHO, Kak CEMaHTUKOM 0O beKTOB Li («maTepmanbHas YacTb» NO BOEHHOWN

TEPMUHOJIOTN), TaK U BULOM A3bIKOBOW AeATENbHOCTY, NpeBpaLyatowen Ly B L.

Syntax
Ly Lo
Language
Semantics
Y S
2
'r l; Brain
Sensations
R A3
| Environment

Puc. 9.5. [IByxaTa)KHaa A3blkoBasA MoAeNb AeNCTBUTENbHOCTH
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Puc. 9.6. lencTBms HaA LenbIMy YnicCiiaMun

3amMeTbTe, YTO Mbl HNYEro He CKa3anu o «BblAeNneHnn CyweCTBEHHbIX CTOPOH ABJIEHNA», O KMPUYNHHO-
CJ'Ie,U,CTBeHHOVI CBA3M» N NpoY4unx I'IO,EI,O6HbIX BellaX, KOToOpble 006bIYHO KpacCyroTCA Ha MOYETHbIX MeCTaX
npun onncaHnm CylwHOCT Hay4YyHOro moaenmpoBaHUA. 7 cnTyaunma Sl Y HaC «HE NMopoXAaeT»

CUTYauuio 32, a INWb KCMEHAETCA» e10. DTO, KOHEYHO, He cnyqa|7|Ho. HapI/ICOBaHHaﬂ HaMn CxXemMa

Nnornyeckn npepaLecTsyeT ynoMAHyTbIM ¢punocodcknm noHATUAM. Ecnn y Hac ecTb A3bIkoBasA mogenb,
M NLWb MNOCTONbKY, MOCKOJIbKY OHa Y HAaC eCTb, Mbl MOXeM FOBOPUTb O CYLLECTBEHHbIX CTOPOHAX
ABNeHusA, 06 naeanmsaumm, o NPUYMHHO-CNEACTBEHHOW CBA3N U T. M. Bce 3Tn NOHATMA, XOTA OHM NO
BHELWHOCTUN NpeACTaloT KaK YCI0BMA CO34aHNA A3bIKOBOW MOAeNN, Ha CaMOM Aiene ABNAIOTCA NWLb
onuncaHnem B ooLWMX TepMUHAX (KOHEYHO, OUYEHb BaXKHbIM 1 HY>KHbIM) Y>Ke CYLLeCTBYIOWUX MOAENEN.
XOTA 3TV NOHATUA Kak-6yaTO Obl «OOBACHAKT», NOYeMy BOOOLLE MOXKET CyLLEeCTBOBaTb A3blKOBas
mopesb, Ha CaMOM Jiefie OHY CaMU ABNAIOTCA SNIeMeHTaMM A3bIKOBOW MOAENU CleAyIoLWero YpOoBHS
(nepapxmu NoO ynpaBieHNio) N NCTOPUYECKN, KOHEYHO, NOABAAIOTCA MO3XKe, YeM NepBMYHble
A3bIKOBble Mogenu (Hanpumep, apudmeTtunyeckme). losTomy, Nnpexage Yem NCNONb30BaTb 3TU
MOHATKA, Mbl AOJIXHbI KOHCTaTUPOBATb, YUTO A3bIKOBblE MOZeNN BOOOLLe cyLlecTByioT. M Ha 3TOM
YPOBHe ONM1CcaHUA Ham Heyero o6aBnTb K cxeme Ha puc. 9.5. «Tak 6biBaeT» — BOT 1 BCe.

Kak »e co3gatoTca u Pa3BUBAlOTCA TeOpI/II/I? Kak n Bce B Mumpe, no mMeToay |'|p06 1 owmnb6oK. Ecnun ectb
OTrnpaBHaA TOYKa, TO, Ha4YMHAA OT HEE, YENNOBEK MPUHNMAETCA COOPYHKaTb A3bIKOBbI€ KOHCTPYKUNN N
ncanenqoBaTtb, UTO Y HETrO NONYUHNNOCh. ®a3bl KOHCTPYNPOBAHNA N NCC1eOBaHNA MOCTOAHHO
CMEHAIT ApYyr agpyra: KOHCTPYKUMA NOpOoXKAOaeT nccnegoBaHune, nccinegoBaHmne nopoKaaet HoBble
KOHCTpPYKUUW.

OTnpaBHOWN TOUKOW apnPMETUKI ABNAETCA NOHATME Yncna (Lenoro). ACNeKT AeCTBUTENbHOCTH,
KOTOPbIN OTPakaeT 3TO NMOHSTUE TAKOB: OTHOLLEHWE LIeSIOro K ero 4actam, Cnocob pasnoxeHus
Llenioro Ha yactu. Ty »e camyto MbIC/lb MOXKHO BblPa3uTb 1 C NPOTUBOMOSIOKHOWN CTOPOHbI: YACNO —
cnocob o6beanHeHNs YacTel B Liesioe, T. €. B HeKoe MHOXecmao (KoHeuHoe). [1Ba uncna cuMTaloTCs
TOXAECTBEHHbIMU, €CNIN YacTy (3/1eMEHTbI MHOXECTBA) MOXKHO NMOCTaBMTb BO B3aUMHO OHO3HauHOe
COOTBETCTBUE, B YCTAHOBJIEHUMN STOrO COOTBETCTBMA U COCTOUT cUeT. OUeBUAHO, OAHAKO, UTO OfHMX
yncen mMasno AnA Teopun, Heo6XoAUMbI eLle AeNCTBMA Hag HAMK — 371eMEHTbI pYHKLMOHMPOBaHMWA
mogenu, npeobpaszoBaHua Ly > L,. Bozbmem aBa uncna N v m n npeacTaBUM NX CXeMaTUYeCKmM Kak
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ABa cnocoba pas3noxxeHus uenoro Ha yactu (puc. 9.6,a).

Kak 13 3Tux gByx uncen NofyynTb TPETbE, T. €. TPETUIN CNOCO6 pa3noXKeHna Lienoro Ha Yactn? Cpasy
NPUXOAUT Ha YM [iBa CNOCO6a, KOTOpble MOXKHO Ha3BaTb NapannenbHbIM U NOCNe[0BaTe/IbHbIM
coefiiHeHVeM pa3noxkeHun. MNpu napannenbHom cnocobe 06a uenbix 06pa3ytoT B KauecTBe YacTen
HoBoe Lenoe (puc. 9.6,b). 310 pasnoxeHue (Uncno) mbl HazoBem cymmou AByx uncen. Mpn
nocnenoBaTesibHOM CNocobe Mbl 6epem OHO 13 PA3NIOKEHUIN 1 KaXKAylo ero 4YacTb pasflaraem B
COOTBETCTBUN C APYrM pa3snoxeHunem (puc. 9.6,c). HoBoe uncno HasbiBaeTca npoussedeHuem. OHO He
3aBUCUT OT NopAAKa NPOM3BOAALLNX YMCEN. DTO OYEHb XOPOLIO BUAHO, €C/IN MHTEPNPETUPOBATb
AEeNCTBUA HAZ YNCITAMWN He KaK COeMHEHME Pa3fIoXKeHNI, a Kak 06pa3oBaHNE HOBOIO MHOXKECTBa.
CymMma eCTb, 0UeBUAHO, Pe3YNbTaT C/IMAHUA ABYX MHOXECTB B OAHO (06beaMHEeHEe MHOXeCTB).
Mpoun3BeaeHne NMeeT CBOUM MPO0HPa30M MHOXKECTBO COYETAHUI NtoOOro anemeHTa NepBoro
MHOXeCTBa C Nt0ObIM 3/IEMEHTOM BTOPOroO (Takoe MHOXKECTBO Ha3blBAaeTCs B MaTeMATUKe NPAMbIM
npou3gedeHuem MHOXecTB). CBA3b 3TOro onpeaeneHuns ¢ NpeablayLwmum MOXKHO NPOCeanTb TakKUM
obpasom. [ycTb nepBoe pa3noxeHve fAenut uenoe A Ha 4yactu ay, ay, ..., ,, BTOpoe fenut B Ha yactu

by, by, ..., bm. Cpenas nepBoOe pa3fioxeHne, noMeTum 6ykBamu a; monyyeHHble yacTu. Pasnaras
Kax[lylo 4aCTb BTOPOro Ha YacTi b, coxpaHim nepsyto 6ykBy 1 106aB1M BTOPYIO. 3HAUMT, Ha Kax /oM
yacTu pesynbTaTta 6yaeT cToATb aibj 1 BCe 3TN coueTaHnA 6yayT pasHble. [loaxoabl OT Lefioro K YacTu

M OT YacTu K Lenomy JONONHAT Apyr apyra. M3 puc. 9.6,C nerko yBnaeTb TakxKe, UTO YMHOXKeHKe
MO>KHO CBECTU K MOBTOPHOMY CJTIOXKEHWIO.

KoHeuHo, ApeBHWUIN YenoBeK, Co3aBasn apuPMeTuKy, O6bin1 Janek oT 3TUX paccykaeHuin. Ho Beab u
NATyWKa He 3Hana, YTo ee HepBHas CUCTEMA AOJXKHa OblTb YCTPOEHa Mo nepapxnyeckomy npuHumuny!
Ba»xHO, UTO 3TO 3HAaeEM Mbi.

Nmes Aa3bikoBble 06beKTbl, N306paxatoLwme uncna, u ymesa NnponsBoANTb Hag HUMK CIOXKEHME U
YMHOXeHMe, Mbl YKe Nnosyyaem Teoputo, AatoLlyio Ham paboTatowme moaenm eNCTBUTENbHOCTU.
Pa3bepem npoctenwnin npumep, NOACHAKLWNI cxemy Ha puc. 9.5.

MycTb HEKMIA 3eMniegenel, 3acean nNweHuuen none anvHon B 60 waros v WMPUHONW 25 Wwaros.
[lonycTum, UTO OH OXMAAET YPOXKasa B OQHY KPYXKKY MLLIEHMLbI C KBagpaTHOro wara. [pexae yuem
MpUCcTynaTb K ybOpKe, OH XOUeT 3HaTb, CKOJIbKO OH MOJTYUUT KPY>KeK NileHnLbl. 3aecb S; — cuTyaumsn

nepen y6opK017| nuweHnubl, BK1lOYarowad, B HaCTHOCTU, pe3ynbTaT N3MepeHna 4JInHbl U LWWAPKUHDbI NONA
B WaraxX n oxxmnaaemyto ypO>KaI7IHOCTb; 82 — QTyauma nocne y6opK|/|, BK/TtOYakoLWad, B YaCTHOCTN,

pe3ynbTaT U3MepeHMA KOMyecTBa MiueHnLbl Kpy>KKkamu; Ly — A3bIkoBbI 06beKT 60 X25 (3HaK
YMHOEHUA ABNAETCA TaKMM »Ke OTpaKeHneM cuTyaummn Sy, Kak yncna 60 n 25: oH oTpaxaet

CTPYKTYPY MHOXeCTBa KBa4PaTHbIX WaroB Ha MNOCKOCTU Kak NpAMOro npon3segeHna MHOKeCTB
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NINHENHBIX LWAroB B ANVHY 1 WPWHY); L, — A3bikoBbI 06bekT 1500.

TepmuHonozu4eckoe 3ameyqaHue. op meopueli Mbl NOHUMAEM NPOCTO A3bIKOBYIO MOAENb
AEeNCTBUTENbHOCTU, JAOLLYI0 HEYTO HOBOE MO CPAaBHEHMIO C HEMPOHHbBIMU MogenAamu. B asTom
onpefeneHnn He YUNTbIBAETCA, UTO TeopuM MOryT o6pa3oBbiBaTb MepPapXMio MO YNpPaBeHWIO, Aa 3TOT
baKT 1 TpyAHO oTpa3nTb 6e3 BBeAEHNA MaTeEMaTMUYECKOro annapaTa. bonee obwme mogenn moryT
nopokaaTb 6osiee YacTHble MOAENW. Teopuro U A3bIKO8YH0 MoOeslb Mbl BYAeEM CUMTaTb CMUHOHMMAMW, HO
BCE XKe, KOrfa peyb nAeT 0 MOPOXKAEHUM OAHON MOLENN APYron Mogenblo, Mbl 6onee obulyto byaem
Ha3blBaTb Teopuen, a bonee YaCcTHYI0 — MoAENbIO.

9.8. O6paTHbIiT X0 MOAENN

Ma3sa nccnenoBaHUA TOMbKO YTO CO3A4aHHON TEOPUN BKITIOYAET AeATENIbHOCTb MO ABYM
HanpaBneHusam. lNepBoe — 3TO BCECTOPOHHAS NPOBEPKA TEOPUUN, CPAaBHEHUNE ee C OMbITOM, MOUCK
N3bAHOB. Ho fgonyctum, Teopus xopola. Torga Ha nepsbli Ny1aH BbICTYMNAeT BTOPOE HanpaBfieHne —
MonbITKa AaTb MoAenun «obpaTHbI Xoay», T. €. MO 3aAaHHOMY L, onpenennTb Te nm nHble

0CO6EHHOCTU |_1. JTa npouenypa oTHIOAb HE INWeHa NPaKTUYeCKOro CMmbicra. Yenosek ncnosib3dyeTt

mogesnb AnA NNaHWPOBaHWA LeneHanpaBieHHON AeATeIbHOCTM, OH XOYeT 3HaTb, YTO eMy Hago
Aenatb, YTo6bl MONYyYMTb TPebyeMblli pe3ynbTaT, Kakoe JOMKHO ObiTb Ly, UTO6bI MOAyunTb AaHHOe L.

B Hawem npmmMmepe C semnenesibuem Bonpoc MOXKeT 6bITb MOCTaBEH, Hanpumep, Tak: Npu N3BECTHON
LWNpPuHE NOJIA KakOBa A0J1XKHa 6bITb ero OJTNHa, 4yTOODI nonyynTb 3afjlaHHOE KOJINYEeCTBO nweHnubl?

OpaHaKko He Bceraa nccnegoBaHme O6paTHOI'O Xo4a moaenn ANKTyeTca CUMIOMUHYTHbIMIA
I'IOTpe6HOCTFIMI/I MPaKTNKN. YacTo 310 genaertca n3 ynctoro nobonbITCTBa, NO npuHUMNNYy KNHTEPECHO,
yTo I'IOJ'IyLII/ITCFI?» Tem He meHee, pe3ynbTaToOM TaKoOW OeATeNbHOCTU 6yp,eT siydulee noHnMMmaHume
yCTpOIhCTBa N CBOWCTBA MOAENN N CO3[aHNE HOBbIX KOHCprKLI,I/IVI n Moaenewn, T. e., B KOHEYHOM cyeTe,
MHOTOKpPaTHO yBEJIMYEHHAA MNMOJIb3a AJIA NMPaKTUKN. B aTOM cocTouT BbiCLLaA MyapocCTb npupoabl,
HagennBLIEN YeNnoBeKa KYNCTbIM» no6onbITCTBOM.

B apndmeTrike 06paTHbI X084 MOAENN NPUBOAUT K MOHATUIO ypasHeHus. MpocTenune ypaBHeHMS
MOPOXAAT onepaLmnmn 8bl4UMAHus 1 oesneHus. Monb3ysacb COBPeMEHHbIM afirebpanyecKknm s3bIKom,
Mbl onpeaensem pa3HoCTb b - a Kak pelleHne ypaBHeHUA a + X = b, T. e. Takoe UNCNo X, YTO 3TO
PaBEHCTBO CTAHOBUTCS BEPHbIM. AHANOrMUYHO onpeaenseTcsa YacTHoe oT AeneHus b Ha a. Onepauus
AEeNeHnsA NOPOXKAAET HOBYIO KOHCTPYKLMIO — Opobb. [OBTOpHOE YMHOXKEHME YKcila Ha camoe cebs
MOPOXAAET KOHCTPYKLMIO CTEMEHN, @ OOPATHBIN XOf NPWU HAaNNYMK STON KOHCTPYKLUMM — OnepaLmio
N3BNIeUYEHUNS KOPHA. ITO 3aBepLUIAET nepeyeHb apndMeTUUECKNX KOHCTPYKLMIA, KOTOpbIe Obinn B
ynotpebneHnm y ApeBHMX erMnTaH 1 BaBUJIOHSH.

9.9. Pemienne ypaBHeHMIt
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C pa3ButrieM TeXHUKM cUeTa 1 BoobLe C pa3BUTUEM LMBUAN3AL MY CTany NOABAATLCA 1 peLlaTbCa
BCe 6onee CIoXKHble ypaBHeHUA. [JpeBHMe He 3Hann, KOHEeYHO, COBPEMEHHOro anrebpanyeckoro
A3blKa, OHY Bblpaanun ypaBHeHNA Ha OObIYHOM Pa3roBOPHOM A3blke MOJOOHO TOMY, KaK 3TO
[eNaeTCA B HALLMX WKOMbHbIX yYebHMKax apudmeTnkin. Ho 3To He MeHAeT CyLHOCTU 3ajay, KoTopble
OHU peLlanu (1 Tak Ha3biBaeMbIX apUPMeTUYECKIMX LIKOSIbHbIX 3afay), Kak 3ajay Ha pelueHune
YpaBHEHUN.

BeJ'IVILII/IHy, nognexallyto onpegeneHnto, ermnTtAHe Ha3blBaJi «aXa», UTO NepeBOAAT Kak «KHEKOTOpPOE
KONMYyecTBO» UIN «Ky4Ya». Bot npuMmep (I)OpMyJ'II/IpOBKVI 3alayn 13 ermneTcKkoro nanupyca.
«KOJINYECTBO N €ro 4yeTBepTad YaCTb AalOT BMeCTe 15». 310 3ajaya «Ha 4acTtu» no cospemeHHon
apVId)MeTVNeCKOVI TEPMUHOJIOTMNN, a Ha anre6pa|/|quKOM A3blKe€ OHa COOTBETCTBYET YPABHEHUIO

x+1/,x=15,

MpuBenem npumep 6onee CIOKHON 3aaUn ermneTCcKmMxX BPeMEH.

KBagpart v apyrom KBagpar, CTopoHa kotoporo ectb 1/, + 1/, ctopoHbl nepsoro

KBagpaTa, numetot BmecTte nnowagb 100. Boiuncnm mHe 3T0.

PeweHwne B COBPEMEHHDIX 0003HaveHunsx:

X2 + (3/4 X)2 =100, (1 + 9/16) X2 = 100,
5/,x=10,x=8,3/,x=86,

OnuncaHue pelleHna B nanmpyce:

Bo3bmu kBagpart co ctopoHoit 1 v Bosbmn 1/, +1/, 011, 1. . 1/, + 1/, B Kauectse
CTOpPOHbI BTOpOI nnowaau. MomHoxb 1/, + 1/, Ha camoe cebs, 3o gaet 1/, + 1/4¢.
MocKonbKy CTOpOHa NepBo nowaam B3ATa 3a 1, a sTopoi 3a 1/, + 1/,, 1o cnoxm obe
nnowaawv emecte; 31o gaet 1 + 1/, + 1/,5 Bo3bmu kopeHb otcioga: sto 6ypet 1 + 1/,
Bo3bMu KopeHb 13 gaHHbix 100: 310 6yget 10. Ckonbko pas Bxoaut 1 + 1/, 8 10? 310

BXoauT 8 pas.

[anblue TEKCT He COXPAHWIICA, HO KOHel oueBuaeH: 8 X 1 = 8 — cTopoHa nepBoro Keagpara, 8 x (1/,

+1/,) =6 — BToOporo.
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ErvntaHe ymenu pelwaTb TONbKO IMHENHbIE U NPOCTENLINE KBaApPaTHbIE YPaBHEHNA C OOHUM
Hen3BeCTHbIM. BaBUNoHAHe NpoABMHYNMCb ropa3fo Aanblue. BoT npumep 3agayv ns BaBUITOHCKUX
TEKCTOB.

Mnowaam ByX MOMX KBaApaToB A CNOXuU: 25 25/60. CTopoOHa BTOpPOro Keagparta paBHa

2/5 CTOPOHbI NepBOro U ewwe 5.

Hanee aiegyet coBeplweHHO npaBuyibHOE €€ peLlleHne. OTa 3aflaya dKBMBAJIEHTHA CUCTEME
ypaBHeHvu7| C ABYMA HEN3BECTHbIMU.

X2 +y2=2525/¢q y=2/3x +5,

BaBUNOHsIHE yMeNIN peLaTb NOSIHOE KBAAPATHOE YpaBHEHMe
X2 +ax =Db,
Kybuueckune ypaBHeHUA
x3=aunx?(x+1)=a,
CUCTEMbI YpaBHEHMWI, NOJOOHbIE MPUBEAEHHON Bbille, a TakXKe BuAa
x2+xy=a,xy=h.
Kpome Toro, oHv Nnosib30oBanvcb Gopmysamu
(a+b)2=a+2ab+b2nu(a+b)a-b)=a2-b?
yMeny CyMMPOBaTh aprdmMeTryecKmne Nporpeccum, 3Hanm CyMMbl HEKOTOPbIX YMCITOBbIX PAAOB U
YMCna, KOTOPbIe BNOCIEACTBMN NOAYYMIN Ha3BaHUe NdaropoBbix (Takue Lenble Ynicna X, Y, Z, 4o x2
+y2=12)
9.10. ®opmyna

MecTto apeBHero ErvnTa 1 BaBnnoHa B uCTOpuM MaTeMaTUKN MOXHO ONpeaenTb CleayoLwmm
06pa3oMm: B 3TUX KyJibTypax BriepBble NosiBunacb gpopmysa. NMop ¢opmynoi Mbl NOHMMAEM He TONbKO
6yKBEHHO-LMPOBOE BblpPaXkeHNE COBPEMEHHOTO anrebpanyeckoro A3blka, HO BOOOLLE BCAKNIA
A3bIKOBbI 0ObEKT, ABNAOLWNACA TOUHbIM (GOpPManbHbIM) NpeanmncaHneM, Kak Npon3BoANTb
npeobpaszoBaHue Ly > L, unu kakne-nnbo BcnomoratenbHble Npeobpa3oBaHMA B pamKax A3blKa.
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(DOpMyan npeacTtaBiAaroT cobon Ba)KHeI‘/'ILLIle YyacTb nobdon pa3BVITOVI TEOPUN, XOTA, KOHEYHO, HE
ncyepnbiBaloT €€, néo B TEOPUIO BXOAUT elle CEMaHTUKA A3bIKOBbIX obbeKkToB Li. YTBepmneHme o

CBA3N Mexay BENMMYNHAMWN CTOPOH B NMPAMOYTrOJibHOM TPEYroJibHUKe, cogeprKalleeca B TeopemMme
I'Imd;aropa, — 3TO cl)opmyna, eI faXxe OHO Bblpa*KeHO dJ1oBaMH, a He 6YKBaMI/I. TunoBaA 3agava ¢
onnmcaHnem Xxoa peweHnA («,qena|7| TaK!») n C npumMmevyaHmnem, 4To Ymdia MmoryTt ObITb Nnpon3BOJibHbI
(3TO MO>KeT ObITb HE BbICKa3aHO, HO I'IOD,pa3yMeBaTbCFI), — 3TO TOXe cl)opmyna. MMeHHO Takune
d)OpMyJ'IbI " oowsin Ao Hac B ermneTcknx nanmpycax  Ha BaBUJTOHCKUX TNTNHAHDbIX Tabnunukax.

1 Cm. 3ameuaHus U.H. Becenosckoro K nepesoay KHuru: Ban aép Bapaen b. [pobyxdarowasca Hayka.
M.: ®n3matruma, 1959.

2 C He6ONbLUVMUN COKPALLEHVAMU.

3 3TOT OTPLIBOK AoLwen Ao Hac yepes Mpokna (V B.H.3) — KoMmeHTaTopa EBknnga.

[ Hazag | [ Tutyn ] [ OrnaBnexune | [ Bnepep ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 10. Ot ®aneca no EBxnuma

10.1. [Ioxa3aTenbCTBO

Hu B ervneTcKmx, HU B BaBUIOHCKMX TEKCTAX Mbl HE HAXOJMM HUYErO, YTO XOTA 6bl OTAANIEHHO 6bINIO
noxoe Ha Mamemamuuyeckoe dokazamesibcmeo. NoHATUE O oKa3aTeNbCTBE BBEV IPEKU, U 3TO
ABMAETCA UX BeNMyaliLeit 3acnyroi. KakMmn-To HaBoAALWMMI COOBParKEHVAMM NMPY NOYUYeHNN
HOBOW GpOPMYJIbl JTIOAN, OUEBVAHO, MOJTb30BANNCh 1 PaHbLLE, Mbl faXe NPUBOAUIN NpUMep rpy6o
HeBEpPHOI GOPMyJbl (AA MAOLWAAN HENPABUIIbHbBIX YETbIPEXYTONIbHUKOB Y €rMMTAH), ABHO
MONYyYEHHOW 13 BHELIHE NPaBaonofo6HbIX «obLmX coOobparkeHMn». Ho TONbKO rpekun ctanu
OTHOCMTBCA K 3TM HaBOAALLMM COOBPAKEHVAM C TON CEPbE3HOCTbIO, KOTOPOW OHY 3aC/TY>KIBAIOT,
CTany aHaNM3NPOBaTb 3TN COOBPAKEHUNA C TOUKM 3PEHUA X YOAUTENbHOCTY 1 BBEV NPUIHLM,
COrfIacHO KOTOPOMY Kak[oe YTBepXKAeHMe, Kacaloleecsa uncen n opuryp (popmysia), 3a NCKNOUEHEM
NVLWb HEGOJLLOro YNCNa, JOMKHO 6biTb OKA3aHO, BbiIBEAEHO YOeaUTENbHbIM, He [OMYCKaoLWNM
COMHEHU 06Pa30M 13 3TUX KCOBEPLUIEHHO OUYEBUIHbIX» UCTVH. HeyAMBUTENbHO, UTO UMEHHO rPekKu C
VX IEMOKPATMUYECKIM O6LIECTBEHHBIM CTPOEM CO3[av YUEHMe O MaTeMaTUYECKOM oKa3aTesbCTBe.
Criopbl 1 AOKA3aTeNbCTBO UIPavi BaXKHENLLYIO POJIb B XKM3HW MPaXkaaH rpeyeckoro ropoja-
rocyaapctsa (nosuca). MoHATE O AOKa3aTeNbCTBE YXKe CyLeCTBOBASIO, OHO 6bI10 06LECTBEHHO
3HAUMMOW peanbHOCTbI. OCTaNoCh TONbKO NepPeHeCT ero B 061acTb MaTeMaTUKK, UTO 1 GbINO
cAaenaHo, eaBa rpeky NO3HaKOMUINCh C JOCTVXKEHVAMU APEBHMX BOCTOUHBIX LyBuamn3aumin. Cobirpano
30eCb POoSib, HAZO MOJIaraTh, 1 TO MOJIOXKEHME MOJIOAOTO 10603HATENBHOMO YUYEHMKA, B KOTOPOM
OKa3aNuncb rpeKky Mo OTHOLLEHWIO K erVNTAHAM 1 BaBUNIOHAHaM — CBOVIM CTapLUUM U He Bceraa
COrNacHbIM APYT C APYroM yumntenam. B camom gene, BaBUnoHAHe onpeaensioT niowaab Kpyra rno
dopmyne 3r2, a eruntaxe no popmyne (8/q 2r)2 . Fae xe nctnHa? 3pecb eCTb 0 Yem NoAymaTb U1

nocnopnTb.

TBOPLbI €rMMNEeTCKONM N BaBUIOHCKO MaTEMATUKIN OCTaNNCb 6e3bIMAHHbIMW. [PEKN COXPaHUN NMEHA
cBouvx Mmyapeuos. MepBoe 13 HUX — nma aneca MneTckoro — ABNAETCS TakXKe NePBbIM UMEHEM,
BOLLeALWMM B nctoputo Hayku. Qanec xun B VI B. 4o H. 3. B ropoae MuneTe Ha ManoasnaTckom
nobepexbe Srenckoro mopsi. OgHa AaTa U3 ero *13HW ycTaHoBNeHa TBepao: B 585 r. 4o H. 3. oH
npeacKkasan CofHeYHoe 3aTMeHMe. DTOT GaKT, KCTaTh, HEOCMOPUMO CBMAETENBCTBYET O 3HAKOMCTBE
Maneca ¢ KynbTypou APEeBHUX UMBUAN3ALMIA, N6O, UTOObI YCTAHOBUTb NEPUOANYHOCTb 3aTMEHNI,
HeobXxoaMM OnNbIT AECATKOB 1 COTeH neT. Tak Kak y Paneca He 6bl10 rpeyeckmx NpeaLwecTBEHHNKOB,
OH MOT 3aMMCTBOBATb CBOM MO3HAHMA MO aCTPOHOMMM TOMbKO Y YUeHbIX BocToka.
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Puc. 10.1. PaBHO6eapeHHbIN TPeYronbHNK

Qanec, Kak yTBEPAKOAKT rpeKkun, Aas MMpPy nepeble MaTeEMaTUYeCKNE OKa3aTeNIbCTBa. B uncne
AOKa3aHHbIX UM NONOXKEHN (meopeM) Ha3bIBaloT cneaytowmne.

AvameTp oenut Kpyr Ha iBe paBHble YacTu.
Yrnbl Npy OCHOBaHUW paBHOOEPEHHOrO TPeyrosibHMKa PaBHbl.
[1Ba TpeyronbHUKa, y KOTOPbIX OfMHAKOBbI CTOPOHbI Y NPUEXKaLlue K Hel yribl, paBHbl.

Kpome Toro, oH nepBbIi Aan NOCTPOEHUE Kpyra, ONMCAaHHOIO BOKPYT MPSAMOYTrOfIbHOMO TPEeYrofibHMKa
(W B YeCTb 3TOro OTKPLITUA, KaK FOBOPAT, MPUHEC B XXepTBY OblKa).

MpocTenwmnin xapakTep yKa3aHHbIX TEOPEM, UX UHTYUTUBHAA OYEBUAHOCTb NOKa3biBatoT, uto Panec
MNONIHOCTbIO OCO3HaBa 3HaYeHMe AOKa3aTeIbCTBA Kak TaKOBOr0. TU TeopeMbl, ABHO JOKa3blBaNnCb
He MOTOMY, UTO ObININ COMHEHNA B X UCTUHHOCTW, a C LIESIbIO MONTOXKUTb Hayao CUCTEMATMUYECKOMY
HaXOXKAEHWIO JOKA3aTeNbCTB, pa3paboTaTb mexHUKy AoKa3aTenbCTBa. Vimea Takyto uernb,
eCcTeCTBEHHO HauuHaTb C JoKa3aTeibCTBa CaMblX MPOCTbIX MpeasioXeHNN.

Myctb TpeyronbHnk ABC paBHoGeapeHHbin (purc. 10.1), T. e. ctopoHa AB paBHa ctopoHe BC. Pasgenum

yron ABC nuHwnein BD Ha aBe paBHble yacTu. [leperHem MbICIEHHO Hal YyepTexk no nuHun BD. Tak Kak
yron ABD paseH CBD, nuHusa BA naxkeT Ha nuHuio BC, a Tak Kak annHbl otpe3kos AB 1 BC paBHbI, TOUKa
A naxet Ha TouKy C. Nockonbky Touka D octaetca Ha mecTe, yrnbl BCD v BAD gomKHbl 6biTb paBHbl.
Ecnn paHbLie Ham ToNbKo Kasasnoce, uto yrinbl BCD 1 BAD ognHakoBbl (Tak, BEpOATHO, FOBOPWIT CBOUM
corpaxgaHam Qanec), To Tenepb Mbl JOKa3anu, YTo 3TW Yribl HEOOXOANMO 1 C aBCONIOTHOM
TOYHOCTbIO AOKHbI ObITb PaBHbI (TOrga roBopuan «NogobHbI») APYr APYrY, T. €. COBMELLaTbCA Npu
HanoeHunw.

3afjava Ha NoCcTpoeHne bonee CNIOXKHA, 34eCb pe3ynbTaT COBCEM He OYeBMUAEH 3apaHee. Hapucyem
NPAMOYronbHbIN TpeyronbHukK (puc. 10.2). MoOXXHO N NPOBECTM OKPY>KHOCTb TaK, YTOObI BCE TPU

BEPLWUHDbI TPEYTroJibHNKa OKa3aJInCb 3a Hen? Ul Kak 3To caenatb? HeacHo. Ho JOMNMYCTUM, UTO MHTYNUNA
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noAckasblBaeT HaM pelleHune. Pazgenum runotenysy BC Toukon D Ha gBa paBHbIx oTpe3ka. CoegnHnm
ee ¢ Toykom A. Ecnu otpe3ok AD paBeH no BennunHe otpesky DC (a cnegoBatenbHo, 1 BD), To mbl
nerko nposegem Tpebyemyto OKPY>KHOCTb, MOCTaBMB HOXKKY LIMPKYNA B TOUKy D 1 B3aB pagnycom
oTpe3ok DC. Ho BepHo nn, uto AD = DC, 7. e. TpeyronbHnk ADC paBHOGeapeHHbIN? HeAacHo. OT0
BbIFNAANT NPAaBAONOA0OHO, HO BO BCAKOM CllyYae Aaneko He 0YeBUAHO.

Puc. 10.2. [TocTpoeHme OKpYXHOCTW, ONMMCAHHOW BOKPYT NPAMOYrOfbHOrO TPeyrofbHMKa

Tenepb caenaem pewatowmin war. JononHum TpeyronbHuK Toukom E o npamoyronbHmka ABEC n
npoBefemM B HeM BTOpYto anaroHanb AE. Ml BHe3anHO CTaHOBUTCA OYEBUAHOW paBHOOEAPEHHOCTb
TpeyronbHuka ADC. [1encTBUTENbHO, 13 0OLEN CUMMETPUM YepTexKa ACHO, YTO AaroHanun paBHbI 1
nepeceKaloTCa B TOYKe, KOTOpasa A4eNUT UX nornosam, T. e. B Touke D. D70 elye He JoKa3aTeNbCTBO, HO
yXe TOT YPOBEHb ACHOCTU, Koraa GpopmanbHoe 3aBepLUEHME AOKa3aTeNbCTBa He NpeaCcTaBNAeT TpyAa.
Hanpumep, onnpasdacb Ha paBeHCTBO NPOTUBONEXKALLMX CTOPOH NPAMOYrofibHUKa (KOTopoe npu
XenaHnmM MOXHO BbIBECTU 13 elle 6onee oYeBUAHbIX MONTOXKEHWI), Mbl 3aBEPLLMM A0KA3aTENbCTBO
cnegytowmm paccyxgeHnem: TpeyronbHnkn ABC n AEC paBHbl, Tak Kak ctopoHa AC y Hux obuas,
cTopoHbl AB 1 EC paBHbl, a yrnbl BAC n ECA npamble; cnegoBatenbHo, yron EAC paseH yrny BCA, 1. e.
TpeyronbHnk ADC paBHObGefpeHHbIN, UTO 1 TpeboBaNoCb JOKa3aTb.

10.2. Knaccuueckuii mepmop

NTaK, HECKONIbKO AOMOMIHUTENbHBIX TOYEK N JIMHUI Ha YepTexe, Lenoyka Normyeckmnx pacCcy>KaeHuni
— 1 B pe3ynbTaTe N3 NPOCTbIX 1 OYEBUAHbIX UCTUH Mbl MONYyYaeM UCTUHbI AaNeKo He NPoCTbie U
LLaNeKo He oyeBnHble, B CNPaBea/IMBOCTA KOTOPbIX, OQHAKO, HAKTO HE MOXET HU Ha MUHYTY
YCOMHUTbCA. DTO CTOUT TOr0, YTOObI NPUHECTY B kepTBY 6oram 6bika! MoXKHO npeacTaBuTb cebe
BOCTOPT, KOTOPbIN NCMbITaNN rPeKn, COBEPLLMB Takoe OTKPbITHe. OHM Hamanm Ha 30/10TYH XUy 1 C
ycepanemM NpUHANNCH ee pa3pabatbiBaTb. Yke Bo BpeMeHa Mudaropa (550 r. fo H. 3.) 3aHATMA
MaTeMaTMKoM Oblnn o4YeHb pacnpoCTPaHeHbl cpean nogen, obnagaBLLNX 4OCYroM, N CYMTaNUCh
[enom 6naropofHbIM, MOYETHBIM 1 Aaxe CBAWEHHbIM. [JOCTVXKEHNA 1 OTKPbITUA, OQHO A PYroro
yynecHee, NOCbINANNCh Kak U3 pora nsobunus.

Bo3HMKHOBEHME fOKa3aTeNbCTBa — 3TO MemacucmemHsil nepexod B pamKax A3blka. Dopmyna
nepecTtaeT 6bITb BEPLUMHOWN A3bIKOBOW AeATENbHOCTU, MOABNAETCA HOBbIV KNAacC A3bIKOBbIX 0ObEKTOB
— [0Ka3aTesibCTBa M HOBbIN BUA A3bIKOBOW AE€ATE/IbHOCTU, HaNpaBAeHHbIW Ha NccnegoBaHmne u
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NPoun3BoACcTBO GOpPMYI. DTO HOBbIV 3TaXK MePaPXM MO YNPABIIEHWIO, N €ro NOSIBIEHNE Bbi3blBaET
OrPOMHbIN POCT Yncna popmyn (3aKOH paspacTaHns NpeanocsieaHero ypoBHs).

MeTacncTeMHbIN Nepexof Bceraa o3HayaeT KaueCTBEHHbIN CKaYyOoK, B3/1ET HA HOBYIO CTYNeHb, OypHoe
B3pblBONOAOOHOE pa3sBuTre. MaTemaTurKa cTpaH [peBHero Boctoka octaBanacb NoUYTM HEU3MEHHO
Ha NPOTAXEHUN OQHOrO-ABYX ThICAUYENETUN, U HaLLl COBPEMEHHUK YNTAET O HE CO CHUCXOXKAEHNEM
B3POCNOro K pebeHkKy. [peKm e 3a 0fHO-ABa CTONIETMA CO34aNN BCIO FTEOMETPUIO, HAA N3YUYeHNEM
KOTOPOW TPyAATCA B MOTE N1LA HallK CTapLueKnacCHUKN. U gaxe 6onblue, N0 LWKoNbHaA NporpaMma
MO reoMeTPUN OXBATLIBAET NIMLLb YAaCTb JOCTMXKEHU KynbTypbl (8o 330 r. o H. 3.). BoT KpaTkas
NeToNMCb MaTEMATMKM KNAacCMYeCKoro Neproga.

585 r. fo H. 3. ®anec Munemckud. NepBble reoMeTpnyecKme Teopembl.

550 . go H. 3. Mugpazop v ero nocnepgoBatenu. Teopura umcen. YueHume o rapMmoHun. lNMoctpoeHne
NpaBUbHbIX MHOrorpaHHUKoB. Teopema lNudaropa. OTKpbITVE HECOU3MEPUMBIX OTPE3KOB.
[eomeTpuryecKkas anrebpa. leomeTprnyeckmne NOCTPOEHNA, SKBMBANIEHTHbIE PELUEHNIO KBaAPaATHbIX
ypaBHEHUMN.

500 r. go H. 3. lunnac-nugazopeey, KOTOPbIN JOMXKeEH Obl/1 NOPBATb CO CBOMMM TOBapMLLaMU, TaK Kak
LENNCA C MOCTOPOHHUMU NIOABMU CBOUMU 3HAHUAMU U OTKPbITUAMU (Y Nudaropenyes 310
3anpewanocb). OH fan, B YaCTHOCTW, MOCTPOEHME LWapa, ONMCAHHOIO BOKPYT AoAeKasapa.

430r. fo H. 3. lunnokpam Xuocckud (He nyTaTb € Bpayom [mnnokpatom ns Koca). Cuntanca cambim
3HaMeHWTbIM reoMeTpoM V B. A0 H. 3. 3aHMManNCA KBagpaTypon Kpyra, OCyLLeCTBAAA CJIOKHble
reomeTpuyeckmne NocTpoeHns. EMy n3BectHa cBA3b MeXAy BMMCAHHBIMW YT1aMn 1 Ayramu,
NOCTPOEHME MPaBUIbHOTO LWECTMYroNibHKKa, 0600LeHne Teopembl Mndaropa AnA TynoyrosnbHbIX 1
OCTPOYTOJIbHbIX TPEYrONIbHMKOB. Bce 370 Ana Hero, BUANMO, yxKe a3byuHble NCTUHbL. OH MOXeT
KBaApWpPOBaTb OO0 MHOTOYrobHUK, T. €. NOCTPOUTb ANIA HEro KBaApaT PaBHOW NoLwaan.

427-348rr. po H. 3. [lnamoH. OH cam XOTA 1 He NOyYas HOBbIX MaTEMATUYECKNX Pe3y/ibTaToB, HO
MaTeMaTMKKY 3HaJl, M OHa Nrpana BaXKHYIo poJib B ero ¢punocopum TOYHO TakK Xe, Kak punocoduns
MnaToHa cbirpana BaXkHY posib B MaTeMaTurKe. KpynHeniue maTteMaTuKn CBOEro BpeMeHU: ApXuT,
TesTeT, EBOOKC 1 gpyrue 6oinmn gpy3bamum [natoHa, ero yueHnKamm B obnactu ¢unocodmm um
yunTenAammn B 06nactn MatemaTuKu.

390 r. go H. 3. Apxum TapeHmckut. CTepeomeTpuyeckoe pelleHre 3agaum oo yaBoeHum Kyba, T. e.
nocTpoeHne Kyba c 06beMOM, paBHbIM YABOEHHOMY 06beMy AaHHOTO Ky6a.

370 r. po H. 3. Es0okc KHudckuu. N3awHan, normueckn 6e3ykopusHeHHas Teopusa NponopLumi,
BM/IOTHYIO MOAXOAALAA K COBPEMEHHOW TeOPUN AENCTBUTENBHOrO Yncna. «kMetog ncuepnbiBaHUAY,
neXkalmmn B OCHOBE COBPEMEHHOIO NOHATUA 00 MHTerpane.
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384-322 rr. po H. 3. Apucmomesnb. OH NONOXWUN HaYyano noruke n ¢pusmke. Tpyabl Apuctortens
Oo6HapyX1BalT MOJSTHOE BNajeHe MaTeMaTUYECKM METOAOM M 3HAHNE MAaTEMATMKK, XOTA OH,
nofo6Ho ceoemy yuntenio [naToHy, n He caenan B Hel HUKaKMX OTKPbITUA. ApucToTenb-dunocod
HemblcnuM 6e3 ApuctoTena-mateMaTuka.

300 . 8o H. 3. Eskiuo. OH »KMBET y>Ke B HOBYIO ANeKCaHAPUNCKYHO 3NoxXy. B CBOMX 3HaMeHUTbIX
«Hauanax» EBknng cobpan n cnctematn3npoBan BCe BaxHerwme Tpyabl O MaTeMaTuke,
CyllecTBoBaBLWMe B KOHUeE |V B. 8O H. 3., U NU3N0XNI X B TOM Xe Ayxe, KakK 3TO Oblf10 NPUHATO B LWKONe
MnatoHa. B TeueHne 6onee yem AByX TbiCAYENETUN LWKOJIbHbIE KYPCbl FeOMeTpUn cnegyior, C
6onblUen NN MeHbLLEen CTeNeHbl TOYHOCTH, «Havanam» EBknuga.

10.3. ®unocodpus IInarona

Yto Takoe matemaTmka? O yem 3Ta Hayka? DTK BONPOCHI CTanu 3ajaBaTb rPeKn, HauyaB COOPY»KaTb
OCHOBAHHOE Ha floKa3aTeNbCTBaX 34aHMe MaTeMaTukn, nb6o opeos abCoNTHOM AOCTOBEPHOCTH, YyTb
NN He CBALLEHHOCTN MaTEMATNYECKOrO 3HaHWSA, KOTOPbIN OHO Nprnobpeno bnarogapa HaMNYMIo
[l0Ka3aTeNbCTB, CPa3y »Ke BblAenun ero Ha GoHe oCTasnbHbIX, 00bIAEHHbIX, XXUTENCKNUX MO3HAHWU.
OtBeT OblN faH NNATOHOBCKOWM meopuel udel. ITa TeopuA Nerna B OCHOBY BCEN FpeyecKol
dmnocodumn, onpegenuna CTub 1 06pa3 MbllNeHNA 06pa3oBaHHbIX FTPEKOB U OKa3asia OrpPOMHOE
BNUAHME Ha fanbHenwwee pa3Bntne GpunocoPpum n HayKn rpeko-prMCcKo-eBpONenckom KybTypbil.
Jloruky, KotTopas npusena [naToHa K ero Teopuu, yCTaHOBUTb HeTpyaHO. O yem ngeTt peub B
MaTtemaTuke? O TOUKax, TMHUAX, NPAMOYTONbHbIX TPEYrofibHUKaxX U T. A. HO CywecTByOT nn B
npupoae TOUKK, He nMmerowmne pasmepoB.. Nnu abcontoTHO Npsamble 1 6€CKOHEUYHO TOHKKE NUHNN?
Nnwn B TOYHOCTM paBHble OTpPe3KK, yribl, nnowagn? ACHO, YTo HeT. BbIXoguT, 4TO MaTemMaTmKa U3yyaeT
HecyLecTBylowme, BoOobpakaemble BELN, YTO 3TO HayKa HM 0 yeM. Ho cornacutbca ¢ 3Tum 6b110 Obl
HUKaK HEBO3MO>KHO. BOo-nepBbIX, MaTeMaTnKa NPMHOCKIA HEOCNOPUMYIO MPAKTUYECKYHO NONb3Yy.
MpaBaa, MnaToH 1 ero NnocnefoBaTeN OTHOCUINCD K MPAKTUKE C NPe3pPeHMEM, HO 3TO ObIo yxe
NOrnyeckum cneactamem ¢punocodPpun, a He ee NOCbITKON. BO-BTOPbIX, BCAKUI YENOBEK, N3yYatoLniA
MaTEMATMKKY, COBEPLLEHHO AACHO YYBCTBYET, YTO UMEET AeN0 C PeasibHOCTbIO, a He C pUKLUMER, n
HUKaKUMM NOTNYECKNMM OBOLAMU MCKOPEHUTb 3TO OLLYyLLEeHNEe HEBO3MOXHO. CnefoBaTeNbHO,
06BbEKTbl MaTEMATUNKM peanbHO CYLLECTBYIOT, HO He Kak MaTepuarnbHble NpeaMeTbl, @ Kak obpa3bl, nnm
“aen, NoTOMy UTO cNoBo uded (i5ea) no-rpeyeckn 1 o3Hayvano o6pas, sudl. Mpea cywectsyeT BHe
MMpa MaTepuranbHbIX BELWEN N HE3aBUCMMO OT Hero. YyBCTBEHHO BOCMPUHMMAEMbIE MaTepuasbHble
BELYM CYTb JINLLb HECOBEPLLEHHbIE N BPEMEHHbIE KONUM (MIN TEHM) COBEPLLUEHHDBIX M BEYHbIX NAEN.
YTBEpKAEHME O peanbHOM, 06 BEKTUBHOM CYLLECTBOBAHNN MUPA UAEN U COCTABAAET CYLHOCTb
yuyeHwusA MNMnaToHa («nnaTtoHm3may).

MonbITKN KaKk-TO KOHKpPETN3nNpOoBaThb npeacraBieHna o Mmmpe naen n ero B3auMoaencTeum
MaTepnalibHbIM MNPOM Bbi3biBaJiIn B Cpee nNiatoOHNMKOB (Ha NPOTAXEHNN MHOTI'NX CTOJ'IeTVII7I)
6e3Ha,£l,e>KHO Hepa3pewnmbie Cropbl. Cam lNnatoH ymyagpuinca oCtatbCA HEYA3BUMbDIM, n3berasn
KOHKPETN3aUunn 1 NoJ1b3yACb A3bIKOM MeTa(I)OpVILIeCKI/IM N NO3TUYECKUM. Bnpoqu, yxe eMmy
npuwnocb BCTYNUTb B NOJ1IEMUKY CO CBOMM YYEHNKOM EBOookcom, KOTOprVI Heé TOJIbKO AOKa3blBall
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MaTeMaTnyeckmne Teopembl, HO €Llle 1N OTCTanBall yTBePKAEHNE, UTO naen «NprnMMeLlInBaloTCA» K
4yBCTBEHHO BOCNPNHNMaeMbIM BelllaM, O6YCJ’IOBJ’II/IBaﬂ NX CBOMNCTBA.

MOHATMA MAaTEMATMKIN He ABNAITCA eANUHCTBEHHbIMM obuTaTenamm «mupa ngen» lNMnaTtoHa. Bcakoe
obuwee noHamMuUe npeTeHayeT Ha MecTo B 3TOM Mupe. PaccykaeHne, o60cHOBbIBaloLlee 3Ty
NpeTeH3ui0, TaKOBO. B HalleM A3blke CyLLeCTBYIOT C/IOBA U CJIOBOCOYETAHUS AnsA 0603HaYeHNn
eAMHWNYHbIX MOHATUIA, HanpuMep MeHa cobcTBeHHble: ocTpoB Camoc, AbuHbl, MTmnnokpat. OTkyaa y
HaC BO3HMKAIOT 3TN NOHATUA? VI3 UyBCTBEHHOIO BOCNPUATUA COOTBETCTBYIOLMX Bellei. Ho ecTb y Hac
N obLMe NOHATUA: YenoBeK, aepeso 1 T. n. OTKyAa e y Hac 6epyTca 3TK NoHATMA? Beab nytem
YyBCTBEHHOIO BOCMPUATMA Mbl MOCTUIAaeM TOSIbKO KOHKPETHbIE MOHATUSA: AaHHbIV YeSIOBEK, AaHHOoe
aepeBo U T. 4. Ecnm Bewwm NnopoXKaatoT y HaC KOHKPETHbIe MOHATKA, TO UTO XKe NopoKaaeT obuyme
noHaTua? OTeeT [MnaToHa rnacuT. naen; naen YenoBeka, naea gepesa U T. 4.

CYLLI,ECTBOBaHVIe MUpa naen obecneynBaeT MaTemMaTmnKe NMPoO4YHOE N BblICOKOE MNMOJIOKEHNE — OHa
CTaHOBWTCA HayKOIZ 06 naeAax. quCTBeHHbIVI onblIT Aa€T HaM HECOBEPLUEHHOE, np|/|6n|/|3|/|Teanoe
3HAaHWE O HECOBEPLWEHHDIX, I'Ipl/|61'II/I3I/ITeJ'IbeIX BonnouweHnAax ngen. [lokasatenbCcrBa MaTemMaTuKun
OaloT coBepleHHOE 3HaHne O CaMnX naeAx. ((npl/l nomMoLM MmatemaTnku, — nuwet lNnaTtoH, —
ounlaeTca N NonyvyaeT HOBYIO XKU3HEHHYIO CJ1Y OpPraH AyLwin, B TO BPpeEMA KaK Apyrmne 3aHATNA
YHUUTOXAKT €ro " inwatkot cnocobHocTn BNAETb, TOrAa Kak OH 3Ha4NTe/IbHO 6onee LeHeH, Yem
TbiCcAYa rnas, nbo ToNbKo UM OOHUM MOXeT 6bITb o6Hapy>KeHa NCTUHa».

MNoga BnuaHnem ngeanunsma lNnatoHa matemaTuku gpeBHen [peunmn CTpeMunmncb N3rHaTb U3 CBOEN
HayKM BCE, YTO MO>KHO UCTONTKOBATb Kak ObpalleHne K JaHHbIM YyBCTBEHHOrO onbiTa. C ogHOM
CTOPOHbI, 3TO MENO NOSIOXKUTENIbHbIE MOCNEeACTBMA, TaK Kak CMOCOOCTBOBANO pa3paboTke TEXHUKM
[lO0Ka3aTenbCTBa N NPUBENO K CO34aHUI0 MOHATUA O AedyKTUBHOM Teopun. [pekn ctapanucb caenaTb
[l0Ka3aTeNibCTBa JIOrnyeckn 6e3yKopmnsHeHHbIMN, UCKNIOUYNTb U3 HUX COMHUTENbHbIE BbIBOAbI U
HeABHble fonyLeHnA, anenapyowme K HarnagHoctu. OHM AoKasbiBanu, a He NoKasbiBanu. Yncno
ABHbIX JONYLEHNN OHN CTPEMUINCH CBECTU K MUHUMYMY, OCTaBUTb U3 HUX NLLb T€, KOTOPbIe MO>KHO
ObI/10 CUMTATb BblpaXKEHNEM CBOWCTB «CaMUX UeN», a He BELLEN, T. €. CBOMCTB, OTKPbIBAIOLLNXCA
pa3ymy, <BHyTPEHHEMY B30pY», a He OpraHam 4YyBCTB. DTU AONYLLEHNA BKOYaNnCh B onpeaeneHuns
NCXOOHbIX MOHATUI UK, TOUYHee, /108, N6O NOHATUA (Maeun) CyLLecTBOBaNN AA rPeKoB Kak
06BbEKTMBHAA peanbHOCTb, HE3aBUCKMaAA OT BCAKMX CJI0B, a OnpefeneHna Hy»KHbl 6bi11 NnLWb AnA
TOro, YTOObI HE OLWNOUTBLCA B YCTAHOBIEHNN COOTBETCTBUA MeXAY C/IOBAMU Y NOHATMAMMU. Tak uTo
ABHble AONYLEeHVA, AenaemMble rpeyeckMmn MaTteMaTnkamm, NpeacTaBnaIncb UM He onpeaeneHnamMm
B COBPEMEHHOM CMbIC/ie CNI0Ba (COrNacHO KOTOPOMY onpefesieHre NopoXKaaeT MaTeMaTUYECKNI
06DbeKT), @ MPOCTO YKa3aHUAMMN Ha Te N3 UCTUHHbIX CBOUICME pedsibHO Cyuecmsyoujux uded, KOTopble
NOCTMraloTCA Pa3ymMoM fierye, yem apyrme, — 6e3 BCnomoraTenbHbIX paccyXaeHnn. Ecnm nckniountb
3TO OT/INYME U BblTEKAIOLLMNE M3 HErO BOSIbHOCTM B 0OpaLLeHnN C Sl1eMeHTapHENLLIMMIN CBOMCTBaAMI
reomeTpuyeckux Guryp, To B OCTasibHOM rpeyeckasa MaTemMmaTnKa yaoOBNeTBOPAET CaMbiM BbICOKUM
COBPEMEHHbIM CTaHAapPTaM; B COOTHOLLEHW IOrMYecKkom 060CHOBAHHOCTM NOHATUN N CTPOrOCTU
BblBOJa OHa HECPAaBHEHHO Bbille, YemM eBponenckasa matemaTtmka fo cepegmHbol XIX 8. C gpyrou
CTOPOHbI, 06pa3 MbILLNEHNA, BblpaXeHHbI B dunocodpum MNnaToHa, MMen n oTpuuaTenbHOe BAUAHKE.
Mpexpae Bcero, OH NPMBOANN K ONpefeneHHOMY «Y4NCTOMMIONCTBY» FPeYECKNX YUEHbIX, HEXENaHWIo
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3aHUMATbCA NpobnemMamu, UMELWMMN NPUKIAZHOE, NPaKTUYeCKoe 3HaYeHre. JTo NpeHebpexeHne
PACNPOCTPAHANOCH AaXKe Ha NPUONVXKeHHbIe BblunciieHnA. <MprubnmXeHHbIMN BblYUCTEHNAMM
CTbIAHO 3aHMMaTbCA CBOOOAHOMY YENOBEKY, OHU — yaen pabay», — roBOpunoch B TO BPEMS.
HencTBntenbHo, NpUbNVMXeHHbIE BbIYNCIEHUA HE NPUBOAAT K UCTUHHBbIM COOTHOLLUEHUAM, @ 3HAYUT, U
He MMEeIOT HMKAKOro OTHOLLEHUA K MUPY UAEN; 3TO 3aHATUE TOrO »Ke poaa, Kak Bo3aesnblBaHue
MACSINYHbIX AepeBbEB U TOProBA ONMBKOBbIM MacioM. Takasa No3numua, KOHEYHO, OrpaHnymBana
NPUTOK HOBbIX 3afay 1 ngen, CnocobCTBOBaNa KAHOHU3ALUMKN 1 perfiameHTaum HayYHOM MbICIN,
COepXMBasA TeM CaMbiM ee pa3BuTmne. Ho, CBepx 3Toro, NNaToHM3M nmen n bonee KOHKpPETHoe
oTpuLaTENbHOE BIMAHNE HA MaTEMATUKKY, MOMELLIAB rpeKkam Co3aaTb anrebpanyeckuii A3blk. 3T0
CMOININ CAeNaTb TONIbKO MEHee BbILWKOJIEHHbIe 1 6oriee NpaKTUyHble eBponenybl. Huxe mbl 6onee
NoApPOOHO PAaCCMOTPUM UCTOPUIO CO3AaHNA COBPEMEHHOIO anrebpanyeckoro A3bika 1 TOPMO3ALLYIO
pPOJSib NNIAaTOHM3Ma, HO CHavana NoroBopumM o6 oTBeTax, KOTopble AAaeT COBPEMEHHAA HayKa Ha
BOMPOCHI, MOCTaBfEeHHble B NJIAaTOHOBCKOE BPEMSA, U O TOM, KaK BbIrNAQAT OTBETbI, fJAaHHbIe [11aTOHOM,
B UICTOPMYECKON peTPOCNEeKTUBE.

10.4. Y10 Takoe MmaTeMaTnKa”?

[nAa Hac maTemaTnKa — 3TO npexpe BCero A3blkK, NO3BONAOWMIN CO3AaBaTb onpegeneHHoro poaa
Moaenu 4eNCTBUTENIbHOCTM — MaTemMaTuyeckme mogenn. Kak n B nobom APYyrom Aa3bike (VU'II/I
oTBeTBIEHNN F|3bIKa), A3bIKOBble 0OBEKTbI MAaTEMATUKN — MaTeEMaTUUYECKME OOBEKTbl — CyTb
MaTepinalibHble NMPeaMETDI, (I)VIKCVIleOLIJ,I/Ie onpepeneHHblie (I)yHKLlI/IOHaJ'IbeIe eanHnubl —
MaTtemaTnyeckme NoHATMA. Korga mbl roBopum, 4Yto 06beKTbI «(I)VIKCI/IpyIOT (I))/HKLI,VIOHaJ'IbeIe
eaAnHnUbI», Mbl MOHUMaeM MNMo4 3TUM, UTO HENOBEK, NCMOJIb3YyA pacno3Hakowmne cnocobHOCTN CBOEro
MO3ra, coBeplwlaeTt Haa 3TUMN obbekTaMu Unu B CBA3M C HAMM onpegeneHHy A3blIKOBYIO
AeATeNbHOCTb. ACHO, UTO He KOHerTHbII‘/‘I B (d)opma, BeC, 3anax) MaTemMaTnyeckoro oovekTa nrpaet
POJ/Ib B MaTEMAaTNKE, a UMEHHO A3blKOBaA AeATEe/IbHOCTb, C HUM CBA3daHHAA. |_|O3TOMy TEPMUHDbI
«MaTeMATUUYECKUIN OOBEKT» N «kMaTEMATNYECKOE MOHATMEY YacTo yn0Tpe6nm0T KaK CWNHOHWMbI.
A3blKoBaA OeATeNbHOCTb B MaTEMATMKE €CTECTBEHHbIM o6pa30M paCcnafaeTcA Ha ABe YacCTwu.
YCTaHOBJIEHNE CBA3UN MEXAQY MaTEMaTUYECKNMN ob6bekTaMu 1 HesA3bIKOBOW P€anbHOCTbIO (3Ta
OEATENIbHOCTb onpenenAaeT CEMaHTUKY MaTeEMaTUYECKNX I'IOHHTI/II‘/‘I) n npeo6pasoBava BHYTPW A3blKa
— MaTemaTunyeckue BbiKNagknm n gokasatenbcrBa. MaTemaTnyeckom geAaTenbHOCTbIO 00bIYHO
Ha3biBAlOT TOJIbKO BTOPYHO YaCTb, a NEPBYIO HA3bIBAOT NPUJTOKEHNEM MaTEMATUKN.

TOUKN, NUHUK, NPAMOYTOJIbHbIE TPEYroIbHUKM U NpoYee — BCe 3TO MaTemMaTnyeckne o6beKTbl, 3To
npeamMeTbl, KOTopble 06Pa3yloT HALLN reoOMEeTPUYECKME YEPTEXKN NN CTEPEOMETPUYECKE MOAENM:
NATHA KPacKK, LWapWKy 13 NnacTUinHa, MPoBONIOYKIM, KYCKM KapTOHa U T. . CeMaHTMKa 3TUX
06bEKTOB M3BECTHA: TOUKA, HAMPUMEP, 3TO 06BEKT, pasmepammn 1 GopPMOIN KOTOPOTro MOXKHO
npeHebpeyb. Taknm 06pa3om, «TouKa» — 3TO NPOCTO abCTPAKTHOE MOHATUE, XapaKTepuaylolee
OTHOLLUEHNE 06EKTA K €ro OKPY>KEHMI0. B HEKOTOPbIX Clyyasix Mbl BCIO Hally MiaHeTy
paccmaTpuBaeM Kak TOUKy. Ho Korga mMbl CTPOMM MaTeMaTUUECKyto (reOMEeTPUYECKYI0) MOAESb, Mbl
06bIYHO HAHOCKM Ha Bymary mManeHbKoe NATHBIWKO KPacKu 1 FOBOPUM: «MYCTb AaHa TouKa A». To
NATHBILWKO KPAaCKM 1 €CTb A3bIKOBbIN OOBEKT Li, a NnaHeTa 3emsA MOXeT OKa3aTbCs B PONM
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COOTBETCTBYIOLLEro 06beKTa Ri' Hukakux gpyrmx, «<HaCTOALWMNX» UK «MAEANIbHbIX», T. €. HE UMEIOLLNX

pa3smMepoB, TOYEK HET. YacTo FOBOPAT, YTO «KHACTOALWNX» TOYEK HET B Npunpoae, HoO OHM CyLeCTBYHOT B
Hallem BOO6pa>KEHI/IVI. JTO Xoasa4yee BbiCKa3blBaHMe nn6o abcontoTHO 6eccMbICIEHHO, NMOO NTOXXHO —
B 3aBMCMMOCTIN OT TOr0, Kak ero ToIkoBaTb. B nobom cJlydae OHO NPUHOCUT Bped, TaK KaK 3aTEMHAET
CyTb Aena. HnKakunx «<HacToALWMX» TOYEK B Hallem BOO6pa>KeHI/II/I HeT 1 6bITb HE MOXKET. Korga mbl
roBopum, 4Yto npeacrtasnaem cebe TOYKY, Mbl MPOCTO nNpeacTtaB/iAeémM O4YeHb MasieHbKUW npeamer.
Mo»Ho BOOGpa3VITb TONbKO TO, UTO MOXXHO COCTaBUTb U3 laHHbIX YYBCTBEHHOIO ObITa. HawnTo
Aaneko He Bce. Yucno Tbicava, Hanpumep, BOO6pa3I/ITb Henb3s. N 6onblune uncna, n naealsibHble
TOYKWU, N TIMHNN CYLLECTBYIOT HE B HalleM BOO6pa>KEHI/II/I, a B HalleM f3blKe — KaK 513blIKOBble 0ObeKTbl,
C KOTOPbIMI Mbl O6anJ,aeMCFI onpeneneHHbim o6pa30M. B aTnx npasunax O6anJ,eHI/IFI n npoABnAeTcA
CYWLHOCTb MaTeéMaTNYECKUX MOHATUIN, B YaCTHOCTU KHACTOALLECTb» TOUKN: pa3mMepbl TOYEK Ha
yepTtexe He BIIMAIOT Ha X0/, AOKa3aTeJIbCTBa, a €C/iIN HaAo NOCTaBUTb ABE TOYKU TaK 6NN3KO, YTO OHMU
CONbIOTCA B O4HY, Mbl MOXXeM YBEJTNUYNTDb MacwTab.

Ho pa3Be He CBONCTBEHHA YTBEP>KAEHUSAM MaTEMATUKKN abCONOTHAA TOYHOCTb M IOCTOBEPHOCTD,
pe3Ko OTINYatoLLan NX OT COAEPKaHUA SMMUPUYECKOrO 3HAHNA, MO NPENMYLLECTBY
NPUONN3NTENBHOMO 1 r’MNOTETUYECKOro? MNyTem n3mepeHmna Mbl MOXeM OOHapPYKWTb, YTO AiBa
OTpe3ka NPUMEPHO PaBHbl, HO HUKOTAA, YTO OHW PaBHbl B TOYHOCTU; TaKne YTBEPXKAEHNA —
npuBmUnerna MatemaTukn. Ha oCHoBaHMM MHOrOBEKOBOIO OMblTa Ye/TOBEYECTBA Mbl KaXkAblll BeUuep
nocne 3axofa ConHUa MOXeM npeackasatb, YTO 3aBTPa PaHO YTPOM OHO B30IAeT BHOBb. Ho 3To
npefckasaHne — BCEro Nvub FrMNoTesa, XoTs 1 BeCbMma BepoATHas. He nckniouyeHa BO3MOXKHOCTb, UTO
roe-To B Heagpax ConHua Uy BHe ero HaspeBaeT KocMmnyeckas KaTacTpoda HeEN3BEeCTHOM NPMPoabl, B
pe3ynbTaTe KoTopor ConHLe NoracHeT Uiy pa3BannTca Ha YacTu. Korga »e mMbl FOBOPUM, YTO e K
NBYM NpunbaBuUTb ABa, TO BYAET YeTbIPe, UV YTO YPaBHEHME X2 = 2 He MEET PaLMOHaSbHbIX
peLeHnin, Mbl y6eXKaeHbl, YTo 3TW NpeacKkasaHna abCconoTHO 4OCTOBEPHbI 1 6yayT BepHbI BCcerga u
BClOAY, ecnu fake He Tonbko ConHue, HO 1 BcA ManakTuka pa3BanuTca Ha Kycouku. Mbl NpoCTo He
MOXeM NpefcTaBUTb cebe, uTobbl 6bIn0 NHave. CywecTByeT, CleoBaTeNIbHO, Pa3nnune mexay
MaTeEMaTUYECKMN MOAENAMMN AENCTBUTENBHOCTU U APYTMMU MOAENAMM, COCTABAAOLLMMMN
cofeprkaHme Hallero XMTenCcKoro onbiTa 1 eCTeCTBEHHbIX HayK. KakoBa »ke npupoaa 3Toro pasnnuma?

10.5. TouHOCTB cCpaBHEHN I BeTUYNH

Jlerko BnaeTb, UTo abCoONOTHAsA TOUHOCTb CPABHEHUA N3MEPUMbIX 0O bEKTOB B MaTEMATUKE U
abCconTHAaA OAHO3HAYHOCTb MaTeEMaTUUYECKUX YTBEPXKAEHUI ABNAIOTCA NPOCTO CIeACTBUEM TOTO,
YTO A3bIK MaTEMATUKN NPEeACTaBAAET COO0MN ANCKPETHYIO KNbepHETNYECKYIO cucTemMy. B camom nu
Aene aucKpeTHyto? o oTHoWweHMIo K apudmeTurKe, anredbpe n BoobLie K A3blKy CUMBOJSIOB 3TO He
BbI3blBa€T COMHEHUA. ECN ronoBKy Yy ABONKN YBENNYNTD UV YMEHBLUUTb, OT 3TOFO OHa He
npeBpatntca HK 2,01, Hu B 1,99. Tekct 3 N cuMBONOB — 3TO KMbepHeTnyeckaa cuctema ns N
NOACUCTEM, KaXKaYy0 N3 KOTOPbIX MOXHO NPeAcTaBnATb cebe B BUAE KNETOUKM, COAepKaLlen CUMBOT,
MyCTb NOJSIHOE YMCIO PA3NYHbIX CUMBOJIOB €CTb N, TOrAa KaXkaasa NoacucTemMa MOXET HaXO4UTbCA B
OAHOM 13 N COCTOAHUIN. HO reomeTpuryecKnin A3bik — A3bIK GUryp — Ha NepBbI B3rNAL,
NpeacTaBnAeTCA HeNpPepPbIBHOM CUCTEMON. JIMHMM Ha YepTeXXe MOTYT UMETb MPOU3BOJIbHYO ANTVHY,
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06pa3oBbIBaTb MPOU3BOJIbHbIE YIbl U T. A. U BCe Xe B 0elicmsuu reOMeTpnYecKuniin A3blk OKa3bliBaeTcA
ANCKpeTHOW cuctemon. [letann reoMeTpmnyeckoro yeprexa Takmne, Kak 3HauyeHua A/IHbI OTPE3KOB U
BEJINYMH YITI0B, He UrPpaloT PoSn HX ANA XO[a floKa3aTeNbCTBa, HN ANA eKOAVNPOBaHNA YepTeKa.
CyLecTBeHHbI MNLLb TaKne 0COBEHHOCTN YepTexa, KaK: nepeceKkatoTca 1 ABe faHHble NpAMbIe,
NPOXoAuT NN AaHHAA NPAMAsA Yyepes JaHHYI0 TOUKY, NTIeXNT N1 JaHHaA TOYKa Ha nepeceyeHnn JaHHOW
NPAMON N JAHHOW OKPYXHOCTU 1 T. N. BCo 3Ty MHGOpMaLNIO MOXKHO 3aKOAVPOBaTb TEKCTOM C

MOMOLL b0 KaKON-NMOO cneLranbHOM CUcTemMbl 0603HaUYEHMI UK MPOCTO Ha PYCCKOM A3blKe. A3bIK
reomMeTpun MOXXHO CPaBHUTb C A3bIKOM UrPbl B WaxmaTbl. LLlaxmaTHble ¢urypbl HUKOrAa He 3aHUMatoT
CTPOro UeHTpasibHOoe MosioKeHne B KBagpaTax LWaxMaTHOW [OCKN, MOTYT laXke OT4aCTu Bblle3aTb 3a
npegenbl CBOEro KBagpaTta, HO 3TO HMKaK He BNUAET Ha XOAbl, KOTOPble MOXHO AenaTtb ¢purypamu.

YTBEpPKAEHMA 06 a6CONIOTHO TOYHOM PABEHCTBE OTPE3KOB, YITIOB U T. M. 3TO MPOCTO HEKOTOpPbIE
COCTOAHNSA CUCTEMbI KFEOMETPUUECKNI A3bIK». TaK KaK 3Ta cMCTeMa ANCKPETHa 1 AeTePMUHUPOBAHHA
— NPV yCNoBuK cobM0AeHNA NPaBW IOrMYECKOro BbIBOAA, TO, €C/IN 13 YCNOBWIA 3alaun crieayeT,
yto AB = BC, Mbl HEM3MeHHO 6yfeM NojyyaTb 3TOT pe3ynbTaT, CKOMbKO Obl pa3 H NOBTOPANM
A0Ka3aTenbCcTBO (NpeanonaraeTca, KOHEeUYHO, YTO CUCTEMA aKCMOM He NPOTMBOPEUBa — TONbKO
TaKne CMCTeMbl UMEIOT MNPaBO Ha CyLeCTBOBaHNE B MaTeMaTuhKe). [oCcKoNbKy yc/ioBue 3aaun yxe
bopMynupyeTca Ha reoMeTPUUYECKOM A3blKe, BECb MYTb OT YC/IOBUA K pe3ynbTaTy eCcTb
CYHTaKcuyeckoe npeobpasoBaHue Ly > Ly, BHYTpM ANCKpeTHON A3bikoBOW cuctemMbl. CoBCeM ApYroM

CTATYC MEIOT YTBEPXKAEHUA IMNNPUYECKOro A3blka. Cam no cebe 3TOT A3bIK, KOHEYHO, TOXe
ANCKPETEH, HO SMMMPUYECK/e YTBEPXKAEHNA OTPaxaloT cemaHTuyeckre npeobpasoBanmna Ly > Sy

BbIBOAALLME HAC B 06/1aCTb HEA3bIKOBOW AENCTBUTENIbHOCTU, KOTOPAs He ABNAETCA HU AUCKPETHOMN,
HW AeTepMUHUPOBaHHON. Korga Mbl rOBOPUM, YTO ABA CTEPXKHA MMEIOT PAaBHYIO AJINHY, 3TO O3HAYaeT,
UTO NPOLIECC UX N3MePeHMA ByaeT BCAKMIA pa3 AaBaTb OANHAKOBbIN pe3ynbTaT. OgHaKo 13 onbiTa
N3BECTHO, UTO, Mesi BO3MOXHOCTb HEOTPAHMUYEHHO MOBbILIATD TOYHOCTb M3MEPEHUS, Mbl PAHO UK
NO3A4HO 06A3aTENbHO NONYUYMM PA3HALLMECA 3HAYEHNA AJINHBI, TO3TOMY 3MIMPUYECcKoe
yTBepaeHune 06 abCcontoTHO TOYHOM pPaBEHCTBE BOOOLLE NNLLEHO CMbICNa. [lpyrue yTBepaeHus
SMMNMPUYECKOTO A3bIKa, KOTOPbIE UMEIOT CMbICST U MOTYT ObITb BblPa)keHbl Ha S13blKe NCUNCSIEHUS
NpeankaToB, HANPUMEP «CTepXKeHb HOMepP 1 MeHblLLe, Yem CTEPXKEHb HOMEP 2», 06/1aAatoT TON Xe
«abCONOTHOM TOYHOCTBIOY, ABNAIOLWENCA TPUBMAbHBIM CNTIeACTBUEM AUCKPETHOCTYU A3bIKa, UTO U
MaTeMaTUyecKmne yTBEP>KAEHNA O PaBEHCTBE OTPE3KOB: 3TO YTBEPKAEHME N0 «B TOUHOCTUY
NCTUHHO, NGO «B TOYHOCTM» NIOXKHO. OHAKO 13-3a Bapraumii NpoLecca U3MepeHust H1 To, HU Apyroe
He ABNAETCA abCONOTHO 1OCTOBEPHbIM.

10.6. [TocTOBEpHOCTD YTBEP KAEeHMIT MaTeMaTUKI

Tenepb O AOCTOBEPHOCTN MaTEMATUYECKUX yTBEp)KJJ.eHVIVI. [naToH BbIBOAMN €€ 13 naeanbHOCTU
npeamMmeTa maTteémMaTuku, N3 Toro CI)aKTa, UYTO MaTeéMaTUKa HE ONMNPaeTCA Ha Npun3payvHbie 1
nepemeH4YMBble faHHble HYyBCTBEHHOIO ObiTa. LlepTe>K|/| n CMMBOIJ1bI, MO nﬂaTOHy, ABJTAKOTCA INLWb
BCNomMoratesibHbiM CPeACTBOM AJ1A MaTEMATUKN, HaCTOoALWNE 006beKThI, C KOTOPbIMW OH ONEPUPYET,
cofepraTtcAa B €ro BOO6pa>KeHI/II/I n npeacraBnAaroT cobon pe3ynbTaT BOCNPUATUA Pa3yMOM MNPa
naen I'IOLIO6HO TOMY, KaK l-IyBCTBeHHbIVI onbIT €CTb pe3yJibTaT BOCNPUATNA OpraHamMmin 4yBCTB
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MaTepuranbHOro M1mpa. Henb3a He cornacuTbCs € TeM, YTO BOOGpakeHne nrpaet B pabote
MaTeMaTuKa peLatoLyto posb (Kak, BMpoYeMm, 1 BO BCeX 001acTAX TBOPUYECKOWN AeATENIbHOCTY).
MpaBaa, roBOpUTb, YUTO MAaTEMATMUECKME 0OBEKTbI CO0epXamcs B BOOOPAKEHNN He COBCEM
NPaBUIbHO: B OCHOBHOM OHU BCE-TaKW COAEPKATCA B UepTEXKAX U TEKCTAX, a BOOOpaXkeHme
BbIXBaTbIBAET UX NNLLb HEGONbLUMMM YacTAMU. Mbl He coaepXnm, a, CKopee, nponyckaem
MaTeMaTuyecKkre o6beKTbl Uepe3 BOOOpaXkeHe, 1 CBOMCTBA HaLLEro BOOOpaXkeHNst onpeaensioT
bYHKLUMOHMPOBAHVE MAaTEMATMUYECKOTO A3blKa. YTO »Ke KacaeTca MCTOYHMKA, ONpeaensiowero
cofepKaHune Hallero BoobparkeHus, To TyT Mbl dyHAAMEHTaNIbHO pacxoanmcsa ¢ [naToHoMm:
NCTOUYHNKOM ABJIETCA TOT K€ UyBCTBEHHbIN OMbIT, YTO 1 B SMNMPUYECKUX HayKax. [loaTomy
MaTeMaTuKa CO3[aeT — XOTA 1 Yepe3 NOCPeACcTBO BOOOParKEHNA — MOLENN BCE TOrO e,
eAMHCTBEHHO CyLlecTBYtoLlero (HaCKONbKO Ham M3BECTHO) MMPa, B KOTOPOM Mbl XKUBEM.

Puc. 10.3. MocTpoeHne paBHOCTOPOHHErO TPeyronbHMKa

Hapo ckaszatb, UTo rpeyeckne MaTemaTKK, CO34aB U3yMUTENIbHOE MO KpacoTe 34aHne Nornyecku
CTPOrnX AOKA3aTENbCTB, BCE XKe OCTaBWU/N B HEM PAJ AbIPOK, MPUYEM AbIPKW 3TN NeXaT, Kak Mbl yKe
OTMeYasnu, B CamMblX H/XKHUX Taxkax 34aHUsA — B 0611acT onpeaeneHunii 1 anemeHTapHenwmnx
CBOWCTB reoMeTpuUecknx ¢puryp. A 3To 1 CBUAETENBCTBYET O 3aBYaNIPOBAaHHOM OOpaLLeHNN K CTOSb
npe3npaemomy nnaToHNKamMM YyBCTBEHHOMY OnbITy. MaTemaTuKa BpemeH [naTtoHa gaet aaxke 6onee
APKUI MaTepuan, YemM COBpeMeHHas MaTeMaTVKa, Afsi ONPOBEP)KEHNSA Te31MCa O €€ HE3aBMCMMOCTH
OT onbITa.

MepBoe goKa3bliBaeMoe NpeanoXxeHne nepeon KH1rv EBknnaga cogepumnt cnocob nocTpoeHms
PaBHOCTOPOHHErO TPEYroibHUKa No 3aflaHHoON ero ctopoHe. Cnoco6 Takos (puc. 10.3). MNyctb AB —

3aflaHHaA CTOPOHa TpeyrofbHIKa. V13 Toukn A, B3ATON B KauecTse LIeHTPa, OMiLLem OKPYXKHOCTb 17,

pagmnyca AB. Takyto e OKPY>KHOCTb (77_) onuiiem 13 Toukn B. O603Haumm yepes C niobyio 13 Touek

B

nepeceyeHuns 3Tux okpyxkHocten. TpeyronbHMK ABC paBHocTopoHHMIA, 6o AC = CB = AB.

B 3TOM paccyxaeHnn ecTb nornyeckas ablpka: 0TKyAa ClneayeT, UTo NOCTPOEHHbIE HAMU OKPYXKHOCTY
BOOOLLE nepecekyTca? Bonpoc 3ToT upe3BbluaniHO KaBeP3HbIN, MO0 GaKT Hannuma TOUKN
nepeceyeHmns C HeNlb3a OTHECTU HU K CBOMCTBAM OKPYKHOCTU, HW laXke K CBOMCTBaM Napbl
OKpYKHOCTel (M6O OHM OTHIOAb He BCEraa NepeceKkalnTcs); Mbl UMeeM 3aech Aeno ¢ bonee
cneumdrUYeCcKNM CBOMCTBOM aHHOW cuTyauun. BepoATHo, EBknng uyBcTBOBan Hanuumne 3aechb
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OblIPKW, HO HE Halles, YEM €€ 3aTKHYTb.

OTKyﬂ,a ey HaC yBEPEHHOCTb, YTO OKPYXXHOCTU 7TA n 7TB nepeceKarOTCH? B KOHeyHOM cyeTe,

pa3ymeeTcs, U3 onbiTa. /I3 onbiTa co3epuaHna N PUCOBaHNA NPAMbIX, OKPY>KHOCTEN U NMHNI BooOLE.

3 6e3ycneLlHbIX NOMbITOK NPOBECTM OKPY>KHOCTU 7T, VI TTg TaKnm 06pa3om, UTobbl OHU He

nepeceKanuco.

NTak, MHeHune [naToHa 0 NONHOW HE3aBUCUMOCTWN, COBPEMEHHON eMy MaTeMaTMKN OT OMbiTa Heslb3A
npu3HaTb 060CcHOBaHHbIM. OIHAaKO BONPOC O Npupoae MaTemMaTUYeCcKon fOCTOBEPHOCTM TpebyeT
[anbHenwero ncciegoBaHna, nbo NPOCTo COCNaTbCA Ha OMbIT Y MPUPABHATbL TEM CaMbiM
MaTeMaTUYeCKyto JOCTOBEPHOCTb SMNNPUUYECKON JOCTOBEPHOCTM 3HaUNN0 6bl 6poCcUTbHCA B
KPanHOCTb, MPOTMBOMOJIOXHYIO MNaToHM3My. Befb Mbl ACHO owyLaem, YTO MaTtemaTnyecKkas
AOCTOBEPHOCTb YEM-TO OT/INYAETCA OT SMNMpUYeckon. Yem xe?

YTBEpPXKAEHME, UTO OKPYKHOCTM pagnyca AB c ueHTpamu B A 1 B nepecekatotca (Mbl 6ygem ans
KpaTKocTu 0603HauaTb 3TO yTBepxaeHMne yepes Eq), npeacTaBnaeTca Ham ecnn He COBCEM, TO MOYTU

abCconTHO JOCTOBEPHDBIM, Mbl MPOCTO HE MOXeM cebe NpeacTaBnTb, YTOObI OHM HE Nepeceknnch. He
Moxxem cebe npedcmasume... STUM-TO 1 OT/IMYAETCA MaTeMaTUYeCKasa JOCTOBEPHOCTb OT
smnupuyeckoin! Korga mbl roBopuM O 3aBTPaLLHEM BOCXOAE COSHLA, Mbl MOXXEM NPeACTaBUTb, YTO
COJIHLe He B30MAeT. M TONbKO Ha OCHOBaHMM OMNbITa Mbl MOfIAaraem, YTo OHO, BEPOATHO, B3OMAET.
3pecb eCcTb ABE BO3MOXKHOCTU, 1 MpeAcKka3aHue, Kakas 13 HUX OCyLLeCTBUTCA, UMeET BEPOATHOCTHbIN
XapakTtep. Korga »ke Mbl roBOpPUM, YTO ABaXKA bl ABA — YETbIPE M YTO OKPYXKHOCTU, MOCTPOEHHbIE TaK,
Kak Oblf10 YKa3aHO BblLLe, MepeceKaloTcs, Mbl HE MOXeEM NPeAcTaBUTb, YTOObI 6bIN0 NHaYe. Mbl He
BMAMM OPYro BO3MOXKHOCTU, MO3TOMY U YTBEPXKAEHMA 3TN BOCNPUHNMAEM Kak abCONMOTHO
[OCTOBEPHbIE N HE3aBUCUMbIE OT KOHKPETHbIX HabNoAeHHbIX HaMK (GaKTOB.

10.7. B mouckax aKkcuom

[lnA NOHMMaHWA NPUPOAbI MaTEMATUYECKOWN [OCTOBEPHOCTM OYEHb NMOYUMTENbHO OBECTU A0 KOHLA
pa3bop yTeepxaeHuna E4. [locKonbKy y Hac BCce-Taku OCTaICb HEKOTOPble COMHEHWA OTHOCUTENbHO

abCoIOTHOM HEOOXOAMMOCTU NepeceUeHns OKPY>KHOCTU Ha puc. 10.3, nonpobyem npeactaBuTb cebe

CNTyaunio, Korga OHM He nepeceKkarTcA. MNonHasn HEya4a 3TOW MOMbITKA 6y,u,eT O3Ha4aTb, YTO
yTBEPKAEHNE El MaTeMaTnyeCKn 4OCTOBEPHO N HE MOXET 6bITb [pa3no*KeHo Ha 6onee npocCTtbie

yTBEPKAEHNA, TOrAa €ro cnegyet NpuHATb B KavyeCTBe akKCUOMb. Ecnu e Ham ueHon 6onblero nn

MeHbLlero HaCuinAa Haa BOO6pa>KeHV|eM yAactcAa npeacrtaBuUTb cebe CnTYyauuio, B KOTOpOVI 7TA 7] 7TB He

nepeceKaloTcs, 3Ta CMTyauus, Hao nonaraTtb, NPUAET B NPOTMBOPEUNE C KaKUMKU-TO 6onee
MNPOCTbIMU U TNYOOKNMY YTBEPXKAEHMAMUK, 0O6NaAaoWUMM MaTeMaATMUYECKON AOCTOBEPHOCTLIO; Toraa
Mbl UX 1 NPUMEM 3a aKCMOMbI, @ HaNlMuMe NPOTUBOpPEeUna ByeT CNyXnTb AoKa3zaTenbcTBOM E;. TakoB
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00bIYHbIV NYTb K YCTAHOBNEHWIO aKCMOM B MaTeMaTUKe.

npOBeLI,EM CHa4alla OKPY»KHOCTb 7Tp. 3aTemM NocTaBuUM OMOPHYK HOXKY LUNPKYJIA B TOUKY B, a
NMWYLYyo — B TOYKY A 1 HauyHem npoBOANTb OKPYKHOCTb 7Tg. Mbl gBuXxKemca ot LEHTPa OKPYXKHOCTN

m Kee neprdepun 1 B HEKOTOPbI MOMEHT (TaK Mbl NPEeACTaBIseM 3TO B CBOEM BOOOparkeHNN)

DOJ1XKHbI nnéo nepeceyb OKPY»KHOCTb 7Tx, nmnbo Kak-To nepecko4YnTb Yepes Hee, pa3opBaB Aj1d 3TOro

OKPYMHOCTb 7T, U 1T, (puc. 10.4). Ho oKpy»KHOCTb 7T, Mbl BOOOpa)kaeM Kak HEMPEPbLIBHYIO IMHWIO 1 HAaM

CTAHOBUTCA ACHO, UTO CBONCTBA HENPEPbIBHOCTU, ABNAOLWMecs 6onee GyHAAMEHTaNIbHbIMU 1
obLWKnMK, Yem apyrvie 0CO6eHHOCTN AaHHOW 3afaun, JIeXKaT B OCHOBE Hallel YBePEeHHOCTU B
nepeceyeHUN OKPYXXHOCTel 11, 1 1T, [osToMy NocTaBym nepen cobow Luenb foKasaTb yTBepXaeHne
€1 MCXOAA U3 CBOMNCTB HEMPEPBIBHOCTY OKPYXXHOCTW. Ham noHafo6ATca npu 3ToM HeKOTopble

CcoobpakeHUs1, CBA3aHHbIE C MOPALKOM PACMosoKeHNA ToUeK Ha NpPAMON. [oHATME HEMPepPbIBHOCTY
1 nopAaKa Mbl BKIIIOYaeM B UMCNO OCHOBHbIX HeonpeaenaeMbix MOHATUN reoMeTpuu, Nogo6Ho
MOHATMAM TOUYKU, NPAMOWN, PAaCCTOAHNA U T. 4.

Puc. 10.4. «lepeckaknsatoLwme» OKpy>KHOCTA
Bot O4VH N3 BO3MOHbIX nyTe|7| K uenn.
BeenemM noHATUE «BHYTPWY (MPUMEHUTENIBHO K OKPYXHOCTM) C MOMOLLbIO CIeAyHoLLero onpeaeneHuns:

01: rOBOpﬂT, YTO TOUKa A nexur 8HYMpU OKPYXHOCTW 1T, €CJI OHa HE NEXKNT HA TT N nobas npAamasn,

npoxogAawan 4yepe3 TOUKy A nepecekaeT /T ABYX TOUYKaX, npnyem Takmm o6pa30M, YTO TOUKa A nexuT
MexXxay To4kamMmu rnepecevyeHnA. Ecnu Touka nexxmnt He Ha OKPYXXHOCTN N HE BHYTPW HEE, TO TOBOPAT,
YTO OHa JIEXKUT BHE OKPYKHOCTN. [MoHATMe «MeXAY» XapaKTepunsyeT NopAaoK pacnoJiIoKeHNA TpeX
TOYEK Ha I'IpFIMOVI. Mo»Ho NMPWHATbL €ro 3a OCHOBHOE, a MOXHO BbIpPa3nTb Yepe3 6onee o6u1,ee
MOHATNE «NOPAJOK» NMyTEM CneaytoLlero onpeneneHnA.

O,: ToBOpAT, uTO TOUKa A HaxopuTCA Mexoy Toukamu B n B, eciv 3Tn Tpm TOUKM pacnonoeHbl Ha

OiHOW MPAMOW 1 NPV ABUXEHNM NO HeW BCTpeyatoTca B nopagke By, A, B, nnm By, A, B;
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npl/lMeM B KayecCTBe akCMOM cneytoline nonoKeHna.

Aq: LleHTp OKpY>KHOCTW NTIEXKUT BHYTPW Hee.
A, [lyra OKpy»KHOCTU, COeMHAIOLLAA NTloOble ee TOUKN, HenpepbiBHA.

A3: Ecnu Touka A nexxut BHYTPW OKPYXXHOCTW 7T, @ TOYKA B - BHe OKPYXXHOCTWN N 3TW ABE TOYKN

coegunHAET HenpepbiBHaA IMHAUA, TO CyLlLeCTBYET TOUKa nepeceyvyeHnA 3TOWN NNHUK C OKPY>XHOCTbIO.

Onupancb Ha 3TN aKCMOMbI, NPUCTyNaem K AoKa3aTtenbcTBy. OKPY>KHOCTb 7Ty MO YCIIOBUIO 3aAaum
MpoXoAunT Yepes LeHTP A OKPYKHOCTU 1Ty, Ecnn y Hac 6yeT yBepeHHOCTb, UTO CyLLecTByeT XOTA Obl

OfiHa TOUKa OKPYXKHOCTU 7T, He NeXallias BHYTPU T, TO Mbl JOKaXeMm E1' J[lecTBUTENbHO, €CIN OHA

NeXUTHarir,, K TO El yKe nmeeT MecCTO. Ecnn oHa nexunT BHe TTp, TO Ayra OKPY>KHOCTU 7T

A coeanHAeT ee C

B

LEHTPOM, T. €. C BHYTPEHHEWN TOUYKON OKPYKHOCTU . CnepoBartesnbHO, Mo akcnomam A, n Ag

CYlLEeCTBYET TOUKa NepeceyeHna 7, U,

Ho moxem nn mMbl 6bITb yBe€pPeHbI, YTO CYyLLECTBYET TOUKaA Ha OKPYKHOCTW 7Tg, HaXOAALaACA BHE ITA?

MonbiTaemca BOO6Pas3nTb NPOTMBONONOXHbIN cnyyar. OH npeacTaBneH Ha puc. 10.5. 310 BTOpas

nonbiTKa BOOBPa3nTb CMTYaLMio, MPOTUBOPEYaLLYto JOKa3biBaeMOMY yTBep»KaeHMio. Ecnv nepsas
MonbiTKa HEMeANEHHO BCTYNUIIA B ABHOE NPOTUBOPEUME C HEMPEPbIBHOCTbIO OKPY>KHOCTK, TO BTOpas
oKa3sanacb 6onee ycnewHon. B camom fene, Mbl C HEKOTOPOI HATAXKOM MOXeM NpefcTaBuTb, UTO TaK
nonyuntca. bepem LMpKynb, OcTpre ero cTaBUM B TOUKY B, KapaHaall — B Touky A. HaunHaem
NPOBOANTb OKPY»KHOCTb, HE OTPbIBAA KapaHAalla oT 6ymaru, a Kora KapaHzall Bo3BpallaeTca Ha
y>e HauepUEeHHYI0 IHUIO, CHUMaeM

LUPKyNb 1 BUAUM, YTo nonyuunca puc. 10.5. A nouemy 6bl n HeT?
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Puc. 10.5. OKpy>XHOCTb 7Tg BHYTPW 7Ty

Puc. 10.6. K nokasaTtenbcTBy Teopembl Tq

Y1obbl AOKa3aTb, YTO 3TO HEBO3MOXKHO, HalO AOKa3aTb, YTO B 3TOM CJly4ae LEHTP OKPYKHOCTU 7T

06A3aTeNIbHO OKaXkeTcA BHe ee. Ham NOMOXKeT B 3TOM cnepyrollan Teopema:

T]_: Ecnn OKPY>KHOCTb 771 NEXUT LEJIMKOM BHYTPW OKPYKHOCTW 7T, TO KaXXAaA BHYTPEHHAA TOYKa

OKPYXHOCTW 771 ABNAETCA TaKXKe BHyTpeHHeVI TOYKOW OKPY>KHOCTW TT5.

[nA ee fokasaTenbCTBa Bbibepem NPOM3BOJIbHYIO BHYTPEHHIO TOUKY A OKpYy»KHOCTY 174 (puc. 10.6).
Mposenem yepes Hee npamyto. [o onpepeneHnto O, oHa NepeceyeT 171 B BYX ToUKax: By n Bo. Tak
Kak Bq (kak v B,) nexut BHYTpW 175, 3Ta NpaAMan nepeceyeT Takxe 1, B ABYX Toukax: Cq 1 Cy. Mbl

MOAYUYNIN NATb TOYEK Ha MPAMOMN, CBA3AHHbIX CeyOLWNMI OTHOLLIEHVAMM NOPAAKA: A NEXUT Mexay
B, n By, By 1 B, nexat mexpay Cq n Co. TOT dpaKT, UTo B 3TOM CUTyaLmm Touka A oKa3biBaeTCcA Mexay

TOUYKaMM Cl 7] C2 npencraBnAeTca Ham CTtoJib oveBMAHbIM 1 MePBUNYHbIM, UTO Mbl CMEJ10

bopmynmpyem ero Kak eLe ofHy akC1omy.

A, Ecnun Ha ogHol npAmon o6e Touku By 1 B, nexat mexay Toukamu Cq n C,, To 1 ntobas Touka A,

nexatyan mexay By n By, nexut takxke mexay Cq n C,.

MockonbKy B KauecTe A Mbl MOXeM B3ATb N0OYI0 TOUKY BHYTPM 711 1 MPOBECTU Yepes Hee Niobyio

npAamMyto, Teopema T, AoKasaHa.

Tenepb J1erko 3aKOHYNTb AOKa3aTeJIbCTBO El' Ecnn OKPY?KHOCTb 7Tg NEXKUT LEJIMKOM BHYTPW 7Tp, TO NO

Teopeme Tl N LUEeEHTpP ee B nomxkeH nexatb BHYTPU 7TB. OpHako no yCnoBuio 3aayn TOUKa B HaxoauTca

Ha 11. CnepgoBaTenbHO, g COAEPKUT XOTA Obl OfHY TOUKY, HE ABNAIOLLYIOCA BHYTPEHHEN K Ty,
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NTak, uTobbl fOKa3aTb OQHO yTBepXxAeHne E; Ham NoHagobmnoch Lenbix YeTbipe yTBepaeHna Ay —
A4, HO 3aTO 3TU YTBEPXKAEHNA BblPaXatoT Ype3BblyanHo rnybokme n obuue mogenu

[ENCTBUTENBHOCTM, CBA3AHHbIE C MOHATMAMMN HEMPEPBLIBHOCTU 1 NopAaKa. Mbl He MoXem faxe
npencTaBuTb cebe, YToObI OHM ObIIN NOXKHBIMU. HEKOTOPbIE NPETEH3UM MOXKHO NPeabABUTb pa3Be
TONbKO K akcrome A4, KOTOpas CBA3bIBaeT NMOHATUE LIEHTPa, MMetoLLee MeTpuyeckyto npupogy (T. e.

BK/IOYaloLLEee MOHATUE U3MEPEHNSA), C MOHATUEM KBHYTPMWY, ONUPAIOLWNMCA NCKNIOYNTENTIbHO Ha
MOHATMA HENPEepPbIBHOCTU 1 nopaaka. MoXHO noxenatb, UTobbl 3Ta CBA3b ObiNa ocyLlecTBieHa C
nomoLblo 6onee NPOCTbIX reoOMeTpUYECKx 06 bEKTOB B Bonee nerknx ycnoBuax ana paboTbl
BooOparkeHMA. [o)kenaHue 3T SIerko BbINOJIHMMO. 3aMeHUM akcomy A4 crieflytoLet akCMomMom

A'y : Ecnn Ha npamoii faHa Touka A 1 HeKoTopoe paccTosHre (0Tpe3ok) P, TO CyLecTByeT POBHO [iBe

TOUKWN Ha NPAMOW, PacrofioKeHHble Ha PacCTOAHMN P OT TOUKM A, npryemM TouKa A neXxnt mexagy
3TUMM ABYMA TOUKAMMU.

Onunpancb Ha 3Ty akcMomy, loKaxkeM yTBepxaeHune A, Kak Teopemy. [lposefem yepes LeHTp
OKPY>XHOCT/ MPON3BONbHYI0 NpAMyto. [1o akcnome A'q, Ha Heln 6yayT ABe TOUKM, PAaCNONOKEHHbIE Ha

pacctoaHnN R (pagunyc OKpy>KHOCTU) OT LieHTpa. TaK Kak OKPYXHOCTb ONpeaenaeTca Kak MHOXeCTBO
TOYEeK, HAXOOALWMNXCA Ha PAaCcCTOAHUN R OT LLeHTPa, 3TN TOUKU NPUHAZNexaT OKpYXHOCTU. [1o akcnome
A'1 TOUKa LieHTpa NeXnT Mexxay HUMn u, cneposaTenibHo, No onpegeneHuio O, ABNAETCA BHYTPEHHeN

ToukoW. Taknm obpasom, akcroma A cBefieHa K akcrome A'q. NMonpobyiiTe Tenepb BOOO6PasnThb

TOYKY Ha I'IpﬂMOVI, KOTOpPaA He NMEET ABYX TOYEK, PaCOJIOKEHHDbIX OT HEe MO pa3Hble CTOPOHbI Ha
3alaHHOM paCCTOFlHI/IVI!

10.8. O6 akcuomax apudpMeTHKN U TOTMKA

nepBI/Il-IHbIe NMONOKEeHNA apm¢meT|/|K|/| NMPpUHUNMNANIbHO MMEIOT Ty XKe npupoay, 4to n nepBnYHbIE
NMOJIOXKEeHNA reoMeTpnin, HO OHN, nomany|7|, ewe rnpouwe n oyeBuaHeN, nx oTpuuaHue elle 6onee
HEBOO6pa3VIMO, yem oTpulaHne reoMeTpnyeCcKknx akCMom. Bo3sbmem, Hanpummep, akCMomy, rnacAawyio,
4yTO AnA moboro uncna a

a+0=a.

Yumcno 0 n3obpakaet nyctoe MHOXeCTBO. MoXeTe nv Bbl NpeacTaBuTb cebe, YTo OT CINAHNA
HEKOTOPOro MHOKECTBA C NYCTbIM MHO>KECTBOM YMCII0 S/1IEMEHTOB B HEM U3MeHUTCA? Vnn BOT ewe
oaHa apudmeTryeckas akcmoma: gna nobbix uncenau b

at+t(b+1l)=(a+b)+1,
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T. €. eCIM eAnHULY NPrbaBnTb K Yy b 1 pe3ynbTaT CIOXUTb C a, TO MOMYYMM TaKOe e YMCIIO, KaK
ecnu 6bl Mbl CHavyana cnoXmnm a n b, a 3atem K pesynbtaty npubdasunu eanHnuy. Ecnm
MpoaHanu3npoBaTb, MOYEMY Mbl HE MOXEeM BOOOPa3nTb CUTYyaLMio, MPOTUBOPEYaLLYD STOMY
YTBEPXKAEHWIO, TO Mbl YBUIMM, UTO AENI0 B TEX »KE COOOPpaKeHUAX HeNPepPbIBHOCTU, KOTOPble
NPOABNATCA N B reOMETPUYECKMX aKCMOMaXx. B npouecce cueTta Mbl Kak 6bl NpoBoaUM
HenpepbIBHbIE NMUHWW, COeMHAOLWNE CYMTaeMble NPeaMeTbl C SNeMeHTaMy CTaHAAPTHOrO
MHOeCTBa 1, KOHEYHO, IHMM BO BPeMeHU (BCMOMHUM NPOUCXOXKAEHNE NOHATUA KNPEJMETY),
HeMNpPepbIBHOCTb KOTOPbIX 06ecneynBaeT TOXAECTBEHHOCTb YMcsia camomy cebe.

EcTtecTBeHHbIN 3BYKOBOI7I A3bIK MpUn nepeHeceHnM €ro Ha 6ymary nopo»xaaet NIVMHEWHbIN A3bIK, T. €.
TaKYylo cucrtemy, BCe NogcncTtemMbl KOTOpOVI CyTb NUHEWHbIE NoC/IegoBaTe/IbHOCTM 3HAKOB. 3HAKU —
3TO npegmeTbl, OTHOCUTEJIbHO KOTOPbIX MpeanosiaraetcA ToO/1IbKO TO, YTO Mbl yMmeeM OT/NINYaTb
OANHaKOBbIE (TO)K,U,eCTBeHHbIe) 3HaKWM OT pPa3JINYHbIX. JINHENMHOCTb eCcTeCcTBEeHHbIX A3bIKOB ABMAETCA
pPe3ynbTaTOM TOro, UTO 3BYKOBOI7I A3bIK Pa3BePTbIBAETCA BO BpeEMEHN, a OTHOLWIEHUE CJ1e0BaHNA BO
BpeMeHN Nerko moaenmpyeTca oTHoweHneM nopAaaka pacnonoXeHA Ha ﬂpOCTpaHCTBeHHOVI
I'IpﬂMOVI. Cneumanusayma eCTeCTBEHHOIO A3blKa npusesa K CO34aHN0 MaTeMaTNn4yeCKkoro NIMHENHOro
3HaKOBOIO A3blKa, KOTOprVI B HacToALUlee BpeEMA o6pa3yeT OCHOBY MaTeMaTUKWN.

ﬂ,ethTByFI B paMKaxX NIMHENHbIX 3HAKOBbIX A3bIKOB, Mbl MOCTOAHHO nonb3dyemca HEKOTOPbIMU NX
CBOMCTBAMMU, KOTOpble NPencCTaBiAOTCA HaM CTOJ1Ib oHeBUAHbIMU 1 CaMO cobon pasymerwnMnca, YTo
Mbl fa*Ke He laeM cebe TpyAa C(I)OpMyJ'II/IpOBaTb nX B BUAe akcmom. Bozbmem ana npummMmepa Takoe
yTBepxKaeHue: ecnn K cumBosy (3Ha|<y) B npunmncaTtb diesa CMMBOJI A a crnpasa — CMMBOIJI C, 10
NoNyynTCAa Takoe CJ10BO (I'IOCJ'IEJJ,OBaTeJ'IbHOCTb 3HaKOB), Kak ecnn K A npunmncaTtb CnpasBa B, a3atem C.
oTo U emMy I'IO,EI,O6HbIe yTBEPKAOEHUA o6na,qar0T MaTeMaTUYeCKon OOCTOBEPHOCTbIO, NOO Mbl HE MOXKEM
cebe npeacrtaBuTb, yTO6bI ObINIO MHAYE. OaviH n3 pasaenos COBpEMeHHOIZ MaTeéMaTunkKn — TeopPUA
nonyrpynn — n3y4vaeT CBOMNCTBA IMHENHbIX 3HAKOBbIX CUCTEM C aKCUMOMATNUYECKON TOUKN 3peHNA U
I'IpOCTeVIUJI/Ie N3 NX CBONCTB 0ObABNAET aKCMOMaMM.

N reometpuyeckne, n apubmeTnyeckme, n IMHENHO-3HAKOBbIE aKCMOMbI UMEIKOT OfHY U TY XKe
NPUPOAY 1 ONNPAIOTCA, B CYLLLHOCTU, Ha OOHN 1 Te Xe PpyHOAaMeHTaNbHbIe MOHATUA, TaKMe Kak
TOXOEeCTBO, ABMXEHUe, HernpepbIBHOCTb, NOPAAOK. HNKaKOM NPUHUUNANbHOWN pa3HuLbl MeXxay
STUMU FPYNMNamMmn akcuom HeT. U ecnu BbIGMpaTb 4NA HAX KaKOM-TO OANH TEPMUH, TO X CnefoBano Obl
Ha3BaTb reOMeTPUYECKUMN NN FreOMeTPUYECKN-KMHEMATUYECKUMIN, TaK KaK BCE OHU OTpaatoT
CBOWCTBA HaLLero NPoCTPaHCTBEHHO-BPEMEHHOro OnbITa M NPOCTPAaHCTBEHHO-BPEMEHHOTO
BOOOparkeHUA. bonee nnu meHee 3HaunTENbHOE pPasNnyme MOXKHO OOHaAPYKUTb NMLLb B rpynne
«COBCTBEHHO reOMeTPMUYECKNX» aKCMOM: HEKOTOPbIE aKCMOMDbI, KacatoLwmeca NPAMbIX 1 MAOCKOCTEN,
oTpaxatoT 6bonee cneunPpuUecKnin onbIT, CBA3AHHbIN C CyLeCTBOBaHNEM TBepAbIx Ten. To xe
OTHOCUTCA, NO-BUANMOMY, U K METPUYECKUM MOHATUAM. Bnpouem, n 31o pasnuume JOBOJIbHO
yCnoBHoe. MoXem N Mbl FOBOPUTb YTO-HMOYAb BCEPbE3 O TEX NOHATUAX, KOTOPbIE Mbl UMeNn 6bl,
ecnn 6bl B MMpe He 6bin1o TBepAbIx Ten?

[lo cux nop peub LWwna nuwb 06 abCoNOTHOM JOCTOBEPHOCTIN aKCMOM. A OTKyAa Y HaC yBEPEHHOCTb B
AOCTOBEPHOCTU YTBEPKAEHWNI, MONYUYEHHbIX 13 aKCMOM MyTEM JIOrMYeCKoro BbiBoAa?
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13 TOro »e NCTOUYHMKA: Halle BOObpaXkeHne 0TKa3blBaeTCA AoMNyCcKaTb CUTYaUMIo, KOraa nyTem
NOrMYecKoro BbIBOAA Mbl 13 BEPHbIX NOCHISIOK MNOlyYaeM HeBepHble pe3ysbTaThbl. JlTornyeckuii BbiBoa
COCTOMT 13 NOC/IeAoBaTEeNbHbIX WAroB. Ha KaXxgom ware mbl, onnpasch Ha NpeaLecTsyowmne
yTBEP>KAEHWA, MOoNyYaeM HoBOe yTBep»kaeHue. 13 pazbopa popmanbHOro nornyeckoro BbiBoAa,
KOTOPbIN Mbl OTNIOXKMM 0 Cleaylollen rnasbl, OyaeT BUAHO, YTO Hallla YBEPEHHOCTb B TOM, YTO Ha
Ka)KAOM Lare Mbl 3 UCTUHHbIX YTBEPXKAEHWI MOXKEM MONYUNTb TONTbKO UCTUHHOE YTBEPXKAEHME,
OCHOBbIBAETCA Ha JIOrMYECKNX aKCMOMax2, KOTOpPble NPEeACTaBNATCA HaM CTOJb »Ke JOCTOBEPHbIMU,
KaK 1 pacCMOTPEHHbIE Bbille MaTEMATMUYECKME aKCUOMbI, 1 MO TOW e NpUUMHe - abCONOTHON
HeBOOOPA3MMOCTN MPOTUBOMONOXKHOW CUTYALINN.

imen 3Ty yBepeHHOCTb, Mbl NprobpeTaemM YBEPEeHHOCTb, UTO CKOJIbKO Obl LAroB HK cogep»an Obl
NIOrYeCKU BbIBOJ, OH BCe paBHO byaeT ob6naaaTb STMM CBONCTBOM. 34€Cb Mbl UCMONIb3yeM
CNeayioLLyo BaXKHENLWY akCMoMmy.

Akcuoma uHOykyuu: Jonyctum, yto GpyHKuma f(X) octaBnaeT HemameHHbIM CBOCTBO P(X), T. €.

(L{P() DP[f(x)]}:

O603Haunm yepes fN(x) pesynbTaT NocnegoBaTeNbHOro N-KpaTHOro npumeHenna ¢yHkumm f(x), 1. e.
f1(x) = f(x), f(x) = f[f"(x)].

Torpa npu nto6om N eyHKuma fN(X) TakKe ocTaBnAeT HeM3MeHHbIM CBOMCTBO P(X), T. e.
(C)(LP(x) CPIN(X)]}-

Mo cBOEMY MPOUCXOKAEHUNIO N XapPaKTepy JIormyeCkne akCMombl 1 aKCMOMa NHAOYKUNN (KOTOpyIO
OTHOCAT K apmcbmeTMKe, TaK KaK OHa BKJ/1lOYaeT NoHATne l-II/ICJ'IE:I) H1n4yemMm He OTNnYaloTCA OT OCTaJlIbHbIX
aKCMOM: BC€ OHW CYyTb MaTeEMaTNYeCKMNE aKCMOMbl. Pasnnune CyWweCTBYET JILb B XapaKTepe nx
NCNonb3oBaHMA. Korga matematnyeckme akCMombl NMPUMEHAIOTCA K MaTeEMaAaTUYECKUM YTBEPKAEHUNAM,
OHW CTAaHOBATCA 3N1IEMEHTAMU Memacucmemsl. B paMKaX CUCTEMbI MaTEMaTUYECK AOCTOBEPHDIX
yTBepH(,U,EHI/IIZ " Mbl Ha3biBaem NX J1Iorm4eCKNnMmm akCMomamu, Bnaro,qapﬂ 3TOMY CncTema
MaTeMaTn4eCkn JOCTOBEPHDbIX yTBepH(,D,EHI/IVI CTAHOBUTCS CMNOCOOHOM K Pa3BUTHIO. Benunkoe OTKpbITHNE
rpekoB COCTOANO B TOM, UTO MOXHO Mnpwuiaratb OCTOBEPHOE K AOCTOBEPHOMY, 1 NMNONYYaTb TAKUM
o6pa30M HOBOE ANOCTOBEPHOE.

10.9. CBan, yxogsamue Brioyonb

OnucaHne mateMaTnyeCcKNx akCMoM Kak Mogenen oencTBUTENbHOCTU, KOTOPble UCTUHHbI HE TONbKO B
chepe peanbHOro onbiTa, HO 1 B chepe BoobpaxKeHnA, ONUPAETCA Ha X CYyObEKTUBHOE BOCMpUATUE.
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Mo»Ho N gaTb M 6onee 06BEKTUBHYIO XapaKTePUCTMKY. BoobpaxKeHne BO3HMKaeT Ha
onpefeneHHOM 3Tane pa3BUTUA HEPBHOW CUCTEMbI KaK NPON3BOJIbHOE accoLMnpoBaHmne
npeacrasneHui. MNpegbigywmm sTanom 6bii1 3Tan HEMNPOWM3BOJIbHOIO acCOLMNPOBaHNA (YPOBEHb
cobaku). EctecTBEHHO NPeaNoONoXKuUTb, UTO NEPeEXoq OT HEMPOMU3BOJIbHOIO aCCOLMNPOBAHNA K
NPOW3BOSIbHOMY He NPOUn3Bes CyLWeCcTBEHHOM NepemMeHbl B TOM MaTepuane, KoTopbin MMeeTcA B
pacnopaXXeHnn acCoUnnpYIoLLen CNCTEMbI, T. €. B TpeacTaBneHnax, obpasyowmx accoymaunm,— 310
cnepyeT U3 nepapxnmyeckoro NpuUHUMNa yCTponcTBa U pa3BUTUA HEPBHOM CUCTEMbI, MPY KOTOPOM
HaACTPONKa BEPXHMNX dTaxen cabo BAnAeT Ha HUXKHMe. VI3 TOro »e npuHUmMna cnegyer, uto B
npouecce npegblaywero nepexoga — OT GUKCUPOBAHHbIX MOHATUN K HEMPOW3BOIbHOMY
aCCoLMNPOBAHNIO — CaMble HXKHUE YPOBHU CUCTEMbl MOHATU OCTANINCb HEU3MEHHbIMU U
obycnosunu Te Bceobuyme rnybokmne CBONCTBa NpeAcTaBNeHUN, KOTopble Oblv B HAIMUUK 11 0
acCcoLMNPOBAHNA U KOTOPble acCoLMMPOBaHME U3MEHNTb HEe MOXKeT. He MOXeT N3MeHUTb X n
BOOOparkeHne. 3T1 CBOMCTBA MHBAPWAHTHbI OTHOCUTENIbHO NPeobpa3oBaHUN, OCYLLECTBAEMbIX
BOOOparkeHneM. Ha HMX-TO 1 onNupaloTca maTemMaTnyeckme akcmombl. Ecnn npeacrasutb cebe
LAEeATeNIbHOCTb BOOOPaXKEHNA Kak MepeTacoBKY U CKNENKY KaKNX-TO IEMEHTOB, KKyCKOBY»
YyBCTBEHHOrO BOCMPUATUA, TO aKCMOMbl — 3TO MOAENN, KOTOPble UCTUHHbI A1A KaXKAO0ro Kycka n
nosTomy — anA nobon nx komobuHaumm. CnocobHOCTb BOOOpaXkeHnA pa3pe3aTb YyBCTBEHHbIN OMbIT
Ha KYCKW He 6e3rpaHnyHa, nbo, BO3HNKaA Ha HEKOTOPOM 3Tane Pa3BUTKA, OHO NMPUHUMAET yXKe
CYLLECTBYHOLLYIO CUCTEMY NMOHATUN Kak HeKMin GOH, Kak OCHOBY, He nogsiexallyto nepegenke. Takue
rnyboKre NOHATUA, KaK ABUMXKEHWE, TOXKAECTBO, HEMPEPbIBHOCTb, 3aN10XKeHbI 6biNn B STOM QOHe,
NO3TOMY 1 MOZeNu, onuparLmeca Ha 3T NOHATUA, OKa3blBAlOTCA YHUBEPCANIbHO NCTUHHBIMW He
TONbKO A1 peanibHOro OMnbiTa, HO 1 AnA N0ObIX KOHCTPYKLUMIA, KOTOPble CNOCOOHO co3aaThb
BoOOpaxeHne. MaTemaTuka obpasyeT KapKac 34aHnNA eCTeCTBEHHbIX HayK. Ee akcnombl — 3To cBaw,
yxogsaume B camyto rnybb HEMPOHHbIX MOHATUN, HUXKE TOTrO YPOBHSA, I4e HauMHaeT X03AMHNYaTb
BoOGpaxkeHue. OTClofa Ta NPOYHOCTb OCHOBbI, KOTOPaa OT/IMYAET MaTeMATMKY OT SMMNPUYECKOrO
3HaHuA. OHa npeHebperaeT NOBEPXHOCTHbIMY aCCOLMALMAMMN, COCTABMAIOLWMMUN KaXKAO4HEBHbI
XV3HEHHbIN OMbIT, NpeAnouYnTas NPoJoIKaTb CTPOUTENLCTBO KOCTAKA CUCTEMbI MOHATUM, HAYaToOro
NPUPOAON U 3aNTO’KEHHOIO B HXKHME YPOBHU nepapxun. M yxke Ha 3Tom KocTake 6yayT
06pa3oBbIBaTbCA «<HeObA3aTeNIbHbIE» MOAENN, KOTOPbIE Mbl OTHOCKMM K €CTECTBEHHbIM HayKaM, KaK Ha
6a3e BPOXKAEHHbIX 1 «00A3aTeNbHbIX» MOHATUI HM3LWEro YPOBHA 06pa3yloTca «<HeobA3aTeNbHble»
accoumaumm npeacTaBneHni, CoCTaBnaoLWme cofep aHne »KU3HeHHOro onbiTa. TpeboBaHus,
AVIKTYeMble MaTeMATMKON, 06A3aTeNbHbI; CTPOA MOAENN AENCTBUTENBHOCTM, Mbl HE MOXXeM 000NTK
nx, ecnu 6bl gaxke 3axotenu. [I03TOMy BO3MOXHYI0 HEUCTUHHOCTb TEOPMM Mbl BCETAa BbIHOCKM 3a
npegenbl chepbl AENCTBUA MaTeMaTUKKU. ECin o6HapyXmnBaeTCca pacxoXaeHne Mexay Teopuen n
3KCNEPVIMEHTOM, U3MEHAIOT BHELLHIOW, «<He0bA3aTeNbHY0» YaCTb TEOPUN, HO HAKOMY HE MPUXO0ANT B
rofI0BY BbICKa3aTb NpeAnosioXKeHne, YTo B JaHHOM Cilyyae OKa3anocCb HEBEPHbIM PaBEHCTBO 2 + 2 =4,

«06Aa3aTeNbHOCTb» KNAaCCUYECKUX MaTEMATUYECKMX Moaeneun He NnPOTNBOPEYNT NOABNEHUIO
MaTeMaTUnvyeCKnx n (I)VI3I/I‘-I€CKVIX TeOpVIVI, KOTOpble, Ha I'IepBbIVI B3rnAag, BCtynakoT B KOH(I)J'II/IKT C Hawen
I'IpOCTpaHCTBeHHO-BpeMeHHOVI VIHTYI/ILI‘VIeIZ (Hanpl/lmep, HeeBKINAOBa reoMmeTpna Uin KBaHTOBAA
MexaHVIKa). oK TEOPUN CYyTb A3bIKOBbIE MOAETN AEeNCTBUTENbHOCTN, NONE3HOCTb KOTOpPbIX
NMPOABJIAETCA HE B ccbepe noBceaHEBHOIO ONblITa, a B Be€CbMa CrneynalibHbIX CUTYalnAX. OHK He
Pa3pywaloT N HE 3aMEHAKT KiaCCNYECKUX Mmogaenemn, a npoao/IXKatoT Ux. Tak, KBAHTOBaA MexXaHM1Ka
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ONUPAEeTCA Ha Kiaccnyeckyto. A Kakasa Teopursa MoXKeT obonTuck 6e3 apndmetTnkn? MapagoKcbl n
NPOTMBOPEUMA BO3HUKAIOT TOrAa, Koraa Mbl 3abbiBaeM, YTO NOHATUA-KOHCTPYKTbI, BXOAALLME B HOBYIO
TEOPUIO, 3TO — HOBbIE MOHATUSA, €CNN AaXKe X 0603HaAYAKT CTapPbIMU UMeHaMK. Mbl rOBOpYM O
«NPAMON» B HEEBKNNAOBOW r€OMETPUN 1 Ha3bIBAEM SNEKTPOH «YaCTULIEN», XOTA A3bIKOBas
AEATeNbHOCTb, CBA3aHHAA C 3TMMU CJTIOBAMU, — [0KA3aTe/IbCTBO TEOPEM U KBAHTOBO-MEXaHNYECKNE
BbIK/TaKVW — COBCEM He TaKas, KaK B MPEXHUX TEOPUAX, N3 KOTOPbIX Obl/I 3aUMCTBOBaHbI TEPMUHBI.
Ecnn gBaXkabl ABa He paBHO YETbIpeM, TO NGO ABa — He [BA, NGO KAbl» — He «KAbl», MO0 yeTbipe
— He yeTbIpe.

OCO6le POJIb MaTEMATUKKN B nNpouecce NO3HaHNA MOXKHO Bblpa3nTb B BUAE YTBEPKOAEHUA, UTO
MaTeMaTnyeCkmne NoOHATNA U aKCUOMbI NpPpeaCcTaBIAIOT cobon He pe3ynbTaT, a yaioBue n (I)Opmy
NO3HaHUA AENCTBUTENIbHOCTU. DTa MbIC/b 6bina pa3BuUTa KaHTOM, 1 C HEV MOXHO COrnacuTbCA, ecnu
paccMaTpuBaTb Y€/10BE€KA KaK NOJIHOCTbIO AaHHOE CYLWeCTBO N HE 3ajaBaTb cebe BOMpoOcCa: a noyemy
YEJTOBEKY CBOWNCTBEHHbI 3TU yaioBUA N d)OprI no3HaHmA? Ho, 3a[4aB 3TOT BOMPOC, Mbl OOJTXKHbI
I'IpI/IVITVI K BbIBO4Y, YTO OHN CaMM ABNAKOTCA MoaeNnAMN AEeNCTBUTENbHOCTN, Bblpa6OTaHHbIMI/I B
rnpouecce apoJiounn (KOTOprVI B OAHOM N3 Ba*XHbIX CBONX aCMNEKTOB €CTb HE UTO NHOE, KaK rnpouecc
NMO3HaHNA MUPa KNBbIMA CTpYKTypaMVI). CTouKn 3pPeHNA 3aKOHOB Npupoabl ﬂpVIHLI,I/II'IVIaJ'IbHOVI
pa3Huubl Mexay matematnyeCKMMn N sMmnnpnyecknmm moaenamMmm HeT, 3To pasrpaHnyeHmne
OTpaxxaeT JInb Halnyme B yCTpOVICTBe yesioBeyeCKkoro Mmo3ra 4yepThbl, oTaenAtoLen BPOXAEHHDbIE
mopgenu ot 6naronp|/|o6peTeHHb|x. [NonokeHne 3TON yepTbl, HaAo MnoJiaraTb, COAEPKUT 3JIEMEHT
I/ICTOpVI‘-IeCKOVI CJ'Iyl-IaVIHOCTVI. npOXOD,I/I OHa B Jpyrom ypoBHe, Mbl, BO3MOXHO, 6b111 6bl He B cnnax
BOO6pa3VITb, YTO COJTHLE MOXET He B3OUTU UK YTO YENTOBEK MOXET NnapmTb Haj 3emnen, Kak 6WJ,TO
CUNbI TAXKECTN HE CYyLLeCTBYET.

10.10. ITmaToHM3M B peTpOCHEKTIBe

Npeann3m MnatoHa — pe3ynbTaT CBOEOOPA3HOWN NPOEKLMM SNEMEHTOB A3blKa B AENCTBUTENBHOCTD.
«pen» NMnaToHa UMEIOT TO »Ke NPOUCXOXKAEHNE, UTO 1 AYXW NEPBOOLITHONO MbILLIEHNSA, — 3TO
BOOOparkaeMble 3HaUEHUS peasibHO CyLEeCTBYIOLWNX MMeH. Ha nepBbix 3Tanax pa3BuTus
KPUTMUYECKOrO MbILLAIEHUSA eLLe He CYLLeCTBYET NPaBUSIbHOMO NOHMMAHMA NPUPOAbI
abCTparnpoBaHus 1 B3aMMOOTHOLLEHWA MeXAY A3bIKOBbIMU 06 bEKTaMU 1 HEA3bIKOBOW
AEATENbHOCTbIO. [1epBOOBITHBIN KOMMIEKC UMS-3HAUEHWE eLLe HaBA3bIBAET NPeACcTaB/ieHne O
B3aWMHO OHO3HAYHOW CBA3N MeXAY MMEHEM 1 3HaueHneM. [1ns cnos, 0603HauyatoLmxX
onpeaeneHHbl, eAUHCTBEHHDbIV NPeaMEeT, B3aMMHasA OA4HO3HAYHOCTb Kak 6yaATo MMeeT MecTo, 6o
npeameT Mbl NpeacTaBnfem cebe Kak UTo-To OAHO. A Kak 6bITb C 06LWMMY MOHATUAMM
(yHMBepcanbHbIMK)? B chepe peanbHO cyulecTByioLlero aNa 3HaueHnin BoobLle He OCTaeTCs MecTa,
BCE pacxBaTaHO «eAVHWNYHbBIMU» MOHATUAMMN — BeAb K KaXAOMY NpeMeTy MOXXHO NOAKPenuTb
6upKy ¢ MMeHem. OBpasyoLLyOCA NYCTOTY U 3anosiHAET «uaeay. loguyepKHeM, YTo naeannusm
MnaToHa OTHIOAb He BKOUAET YTBEPXKAEHNA O NPMMaTe fYXOBHOIO Haj MaTepUasbHbIM, T. €. He
ABNAETCA CNUPUMYAIU3MOM (3TOT TEPMUH, LUIMPOKO NCMOJb3yeMblil B 3anafHO-eBPONencKom
nuTepaTtype, y Hac Mano ynotpebuTenieH 1 YacTo 3aMeHAETCA TEPMUHOM «MAEANN3MY, YTO MPUBOANUT
K HETOYHOCTAM). [lyXOBHbII OMbIT, MO [171aTOHY, 3TO TaKas »e IMNUPUA, Kak YyBCTBEHHbI OMbIT, 1
HVMKAKOro OTHOLLEHMSA K MUPY uaein He umeert. «/gen» MNnatoHa — uncTble Npr3paku, npruyem
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NpuU3pakn, NOPOKAEHHDbIE HE AYXOBHbIM, a YYBCTBEHHbIM OMbITOM.

C coBpeMeHHOI KNbepHETMYECKOW TOUKM 3pEeHNA eAUHNYHbBIM MOHATMEM MOXHO CUYNTaTb TONbKO
CTPOro onpeaeneHHyo, eEANHNYHYIO CUTYaUMIo, T. €. yKa3aHne BCEX PeLlenTOPOoB, 00pasyoL X BXOA
HepBHOM cUCTemMbl. Heyero v roBoputb, YTo CyObEKTUBHO Mbl COBEPLLUEHHO HE OCO3HAEM e[ MHUNYHbIX,
B 3TOM CMbIC/1e, MOHATUN. BNn3Kre cMTyaumnm CTaHOBATCA HEPA3NNUYMMbIMU FTAE-TO HA CaMbIX PAHHUX
cTagmax o6paboTkn NMHGopmaunmn, n NpeacTaBleHna, C KOTOPbIMN UMEET A0 Halle CO3HaHWe, 3TO
0606LLEHHbIE COCTOAHNA, T. €. 06LmMe, N abCTPaKTHbIE NOHATMA (MHOXKECTBO CUTyauumin). NMoHATUA
06 onpefneneHHbIX NpeaMeTax, KoTopble TPaANLNOHHAA NOrMKa HaMBHO NMPUHKMAET 3a NepBUYHbIE
3N1E€MEHTbI YYBCTBEHHOIO OMbITa N HAa3bIBAET K€ AMHUYHBIMU» MOHATUAMMU, B AENCTBUTENBHOCTH, KaK
NMOKa3aHO BblLLE, ABMAOTCA BECbMa CIIOXKHbIMU KOHCTPYKUMAMU, TPEOYIOWNMM aHaNn3a KMHONEHTbI
CUTyaL M 1 onnparLWmMmMmnca Ha bonee anemeHTapHble abCTPaKTHbIE MOHATUA, TaKMe, Kak
HenpepbIBHOCTb, pOpMa, UBET, MPOCTPAHCTBEHHbIE OTHOLIEHNA U T. M. [Ipryem Yem KKOHKpeTHee»
MOHATME C TOUKM 3PEHUA NIOTUKK, TEM CJIOXKHEE OHO C TOYKU 3peHns KnbepHeTuKn. Tak, <KKOHKpeTHas
KOLLKa» OT/IMYAETCA OT «MPOCTO KOLLKMY» TEM, YTO A4J1 NPUAAHNA CMbIC/Ia MEPBOMY MOHATUIO
TpebyeTca 6onee oNIMHHAA KNHOMEHTa CUTYaUNiA, YemM BTOPOMY, CTPOro roBopsA Aaxe 6eCcKOHeUYHO
LJIMHHAA, n60, MeA B BUAY KOHKPETHYIO KOLLKY, Mbl UMEEM B BUAY HE TOJIbKO ee «IMYHOE Aeno»,
KOTOpOe BefeTCA CO AHA POXKAEHMA, HO 1 BCIO ee reHeanoruto. 1o cBoen npupoae KKOHKPETHbIE» U
«abCTpaKTHbIE» MOHATUA HAYEM MPUHLMMMANIBHO HE Pa3fINYAIOTCA, U T U ApYre OTparkatoT
CBOWCTBa peanbHOro mupa. Ecnm pasnmumve n eCctb, TO OHO NPOTUBOMONIOXKHO TOMY, KOTOPOE
yCMaTpUBaeT TPAANLNOHHAA NOrMKa: abCTpaKTHble obLne NOHATMA YYBCTBEHHOTO 1 JYXOBHOIO
onbiTa (He cMeWwnBaTb C KOHCMPyKMamu matemaTukin!) npowye 1 6nvxe K NpUPOAE, YeM KOHKPETHble
NOHATUA, CBA3aHHbIE C ONpeaeneHHbIMU npeameTaMmu. JIorMkos BBeNO B 3abnyxaeHune To
06CTOATENBCTBO, YTO B A3bIKE KOHKPETHbIE MOHATUA NOABAAIOTCA paHblue, Yem abcTpakTHble. Ho 3To
KaK pa3 CBUAETENbCTBYET 06 X OTHOCUTENIbHO 6osiee BbICOKOM MOSIOXKEHUN B MePapPXMU HEMPOHHbIX
NOHATUN-NONOXeHN, bnarofapa KOTOPOMY OHM OKa3a/INCb Ha CTbIKe C A3bIKOBbIMY MOHATUAMMU.

MnaToHOBCKas Teopus naen, NoCTyNMPOBAB BbiMbILLEHHOE MAeanbHOE ObiTe 06006LLEHHbIX
NpeaMeToB, NOCTaBWIa OAHOMECTHbIE NpeanKaTbl (CBOMCTBA) B BblAe/IEHHOE MOJNIOXEHWE Mo
CPaBHEHMIO C MHOFOMECTHbIMW NpeanKaTamu (OTHOLIEHMAMM), OHa NpYAana CBONCTBaM CTaTyC
NCTUHHOTO ObITKA, B KOTOPOM OTKa3aJla OTHOLLIEHUAM. 9TO CO BCEN HArNsAAHOCTbIO NPOABUIOCH B
noruke Apuctotena. OTcioa NpeaMeTHOCTb U CTaTUUYHOCTb MbILLJIEHMA, CTOMNb XapaKTepHasa ans
FPEKOB Kraccuyeckoro nepuopga. B cneaytowlen rnase mbl yBUAUM, Kak 3TOT 06pa3 MblLEHNA
OTPa3unCs Ha Pa3BUTM MaTEMATUKM.

1 CosByume ¢ pycckuM He cnyyainHo, 3TO APEBHUIN MHA0EBPONENCKNI KopeHb (cp. nar. vidi — ysugen).

2 [nAa 3HaKOMbIX C MaTEMATNUYECKON JTIOTMKOW 3aMEeTUM: B LUMPOKOM CMbICAE, BKOYaA Npasunia
BbIBOJA.

http://www.refal.net/turchin/phenomenon/chapter10.htm (20 n3 21) [11.06.2008 14:02:33]



Inaea 10. OT ®aneca po EBknunaa

[ Hazag | [ Tutyn ] [ OrnaBnexune | [ Bnepep ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 11. Ot EBknupga go exapra

11.1. Yucno n BermumHa

Bo BpemeHa MNudaropa n paHHux nudaropenieB pyKoBOAALLYIO BbICOTY B FpeYecKkon MaTeMaTunke
3aHMMano noHATne yncna. Nuaropenuybl cuntanu: bor nonoXxun yncna B OCHOBY MMPOBOTO
nopafka. bor — 310 eAMHCTBO, @ MUP — MHOXXeCTBEHHOCTb. boXKecTBeHHaa rapMOHUA B YCTPONCTBE
Kocmoca npoAaBnAaeTca B BUAE YNCI0BbIX OTHOLEHWIA. Hemanyio ponb B 3TOM ybexxaeHnn Cbirpano
OTKpbITUE nudaropenamm Toro Gpakra, YTo CoOYeTaHMA 3BYKOB, MPUATHbIE ANA ClyXa
(rapmMOHMyYecKmne), Co3aatoTcA B TOM CJlyyae, Kora CTpyHa YKOpPaurBaeTCA B OTHOLLEHUSAX,
ob6pa3syembix MVHMManbHbIMK LenbiMy yncnamu: 1:2 (okTasa), 2:3 (kBuHTa), 3:4 (kBapTa) n T. A,
Yncnosasa muctuka nudaropenes oTparkana nx Bepy B TO, UTO, B KOHEYHOM CYeTe, BCe
3aKOHOMEPHOCTU NPUPOAHbIX ABMIEHUI BbITEKAIOT U3 CBOWCTB LiefbIX Yncen.

Mbl BUAMM 34eCb NPOABNEHNE YENOBEUYECKON CKIIOHHOCTU K NMepeoL/eHKe TONTbKO UTO CAAeNlaHHbIX
OTKpbITUN. Or3KnKK KoHua XIX B. nonaranu nogo6Ho nudaroperam, YTo OHN UMEIOT YHMUBEPCAsbHbIN
KJTI0U KO BCEM SIBIEHUAM NPUPOAbI M UYTO NPY Haanexallem ycepann ¢ ero NnoMoLLbio MOXXHO
PaCKpPbITb CEKPET N0OOro ABNEHNA. DTOT Koy — NpeacTaBieHre 0 NPOCTPAHCTBE, 3aMO/IHEHHOM
YyacTULAMMK U NONIAMM, KOTOPblE NOAUYMHATCA YpaBHeHUsM HbloToHa n Makceenna. OgHako ¢
OTKPbITUEM PAANOAKTUBHOCTU 1 AndpPaKL MM SNIEKTPOHOB BbiCOKOMepUue GU3NKOB pPas3fieTeNiocb B NyxX
N npax.

B cnyuae ¢ nudaropeiamm aHanornyHyto posb Cbirpano OTKPbITME CYLLeCTBOBAHNA HECOU3MEPUMbIX
OTPE3KOB, T. €. TAKNX OTPE3KOB, UTO OTHOLLEHWNE UX IJ/INH HE BblPaXkaeTCA HUKAKMM OTHOLLEHNEM
Lenbix uyncen (paunoHanbHbIM YMCIom). He coM3mepumbl, Hanpumep, CTOPOHa KBaapaTta 1 ero
AVaroHasnb. OTO YTBEPXKAEHME Nerko JoKa3aTb, onMpascb Ha Teopemy Mudaropa. B camom gene,
AONYCTUM NPOTUBHOE, T. €. UTO ANaroHanb KBapaTa HaXOANTCA B HEKOTOPOM OTHOLLEHUN M:N K ero
cTopoHe. Ecnv uncna m u n umetoT obLire MHOXKUTENW, X MOXKHO COKPaTUTb, MO3TOMY Oyaem
CUNTATb, UTO OOLLMX MHOXKUTENEN Y M U N HET. 3HAUUT, NPU U3MEPEHUMN AJINHBI HEKOTOPbIM
eAVHMNYHbIM OTPE3KOM AJIHA CTOPOHbI €CTb N, a AnaroHanu m. 13 Teopemsl Mudaropa cneayert, uto
LOMKHO MMETb MeCTO paBeHCcTBO M2 = 2n2, CnegoBaTenbHO, M2 [JOMXKHO AENUTLCA Ha 2, a,
cnepoBaTenibHO, 2 AOMKHO ObITb B Uncie genutenen m, 1.e. m = 2my. [lenas 3Ty NoACTaHOBKY,

nonyyaem 4m2 = 2n2, 1. e. 2m42 = N2, 3HaunT, N TaKKe JOMHKHO LEIUTHCA Ha 2, YTO MPOTUBOPEUNT

NpeanosioXeHnto 06 OTCYTCTBMM y M 1 N 06WUX MHOXNTenen. Ha 3To JoKa3aTenbCTBO YacTo
ccbinaetca ApuctoTenb. [TonaratoT, UTo OHO 6bINo 06HapyXeHO elle NnudaroperLamu.

Ecnm CyleCTBYIOT BEJIMYMHDI, KOTOPbIE MNP 3addHHOM MacluTabe He BblpaxatoTcAa Yyncinamm, To H1Cno
He MOXKeT 60oJibllie CYMTATbCA OCHOBOM OCHOB, OHO HM3BepPraeTcA Co CBOero nobegecrtana.
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MaTtemaTrKam NpUXoanTCs Tenepb NoJsib30BaTbCA 6onee obLWMM NOHATUEM 2eoMempuyecKol
8e/1UYUHbI, N N3y4YaTb OTHOLLEHNA MeXAY BENMUMHAMK, KOTopble MHoraa (CKopee, B BUae
NCKIIOYEHMSA, YeM NPaBWa) MOTYT BblPa)kaTbCA OTHOLLEHMEM LienblX ynces. Takon NoAXoA NeXNT B
OCHOBE BCEeW rpeyeckon MaTeMaTUKKM, HaunHas ¢ Knaccuyeckoro neproaa. CooTHoLeHWA, KoTopble
Mbl 3HAeM Kak anrebpanyeckme paBeHCTBa, Obin N3BECTHbI FPeKaM B reOMeTprnYecKomn
bopMyNMpPOBKe KaK OTHOLLEHUS MeXAY ANNHaMK, Nowaasamm, o6beMaMm NOCTPOEHHbIX
onpegeneHHbIM obpasom puryp.

11.2. Teomerpuyeckas anrebpa
Ha puc. 11.1 noka3aHa XOPOoLWO n3eeCtHaAa reomeTpmnyeckad TpakToBka COOTHOLIEHNA
(a+Db)2=2a2+2ab+ b2
CTonb e TpuBManbHoe C anrebpanyeckom TOUKM 3pEHMA PABEHCTBO
(a+b)@a-b)=a2-b2

TpebyeT yxxe 6onee CNOXXHOro reoMeTpnYeckoro paccmMoTpeHus. EMy cootseTcTByeT cnegyioLlas
TeopeMma BO BTOpol KHure «Hauan» EBknupa (puc. 11.2):

«Ecnn npAmas nMHWA pasgeneHa Ha paBHble N HepaBHble YacTn, TO MPAMOYIObHUK,
coiepKalLMnCa Mexay HepaBHbIMK YacTaMul Bceln npAmMoii, BMecTe ¢ KBagpaTom
OTpe3Ka MeXay ToUKaMn [ileNleHNA paBeH KBaapaTy Ha NofI0BUHE NPAMON».

Jloka3biBaeTca TeopemMa CriegyoLwmm obpasom.

MNpamoyronbHuk ABFE paseH npamoyronbHuky BDHF. MpamoyronbHnk BCGF paBeH npAMoyronbHUKY
GHKJ. Ecnun K 3TMm aBYM npAmoyronbHuKam (o6pasytowmm BMecte npamoyronbHmk ACGE,
«cofepKannca mexay HepaBHbIMU YacTAMN BCer NpAMon») oobaButb kBagpaT FGJI, To nonyumnTcs
Kak pa3 kBagpat BDKI, nocTpoeHHbIN «Ha NONOBMHE NpAMOn». MITak, Mbl UMeeM paBeHCTBO

(a+b)@-b)+b2=a2

SKBUBaNeHTHOEe NpUBELEHHOMY Bbille, HO He copeprkallee TPYAHO MHTePNpeTMPYEeMOro BblYMTaHWA
naowagen.
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Puc. 11.1. TeomeTpuyecKas TpakToBKa ToxaecTsa (a + b)2 = a2 + 2ab + b2

A ] H o
a [+] o= b
a-b a-—b
E - F G H
b u]
i J a-b K

Puc. 11.2. TeomeTpuueckas TpakToBKka ToxgecTsa (a + b)(a - b) = a2 - b?

AcHO, UTO ecnun paxke 3Tn I'IpOCTeVILUI/Ie anre6pa|/|quK|/|e COOTHOLWEHNA Tpe6YIOT B FEOMeTpVILIeCKOIZ
TPaKTOBKE onpeaeneHHbIX yCI/IJ'II/IVI AnAa NOHNMaHNA d)OpMyJ'IVIpOBKI/I TeopEMDBI U I/I306peTaTeJ'IbHOCTI/I
OnAa ee oKa3aTteslbCTBa, TO Aaneko no 3ToMy nyTtn NpoaBUHYTbCA HEBO3MOKHO. Bo Bcem, uto
KacaeTcs cobCcTBEHHO reoMeTpun, rpekn NPpoABMInN ceba Kak I/ICKyCHeIhUJI/Ie MacTepa. Ho Ta nuHunA
Pa3BUTUA MaTeEMaTUNKN, KOTOPAA Ha4dalslaCb C aJ'II'E6pr, d 3aTeM nopogusia aHan3 6eCKOHEeYHO Manbix
N COBpEMEHHbIE aKCNOMaTNYeECKNE TEOPUN, T. €. IMHUA, CBA3aHHAaA C NCMOJIb30OBaHNEM HE A3blKa
(I)I/Il'yp, a A3blka CMMBOJ10B, OKa3ajlaCb UM COBEPLUEHHO HeD,OCTyrlHOVI. FpequKaﬂ MaTemMaTnKa
OCTaJlaCb Ol'paHI/I‘-IeHHOIZ, CAaBNeHHOW Y3KUMU paMKaMi NOHATUN, UMEOLLNX HArNAOHbIN
FeOMETpI/ILIECKI/IIZ CMbICJ1.

11.3. Apxumeq 1 AnOTOHMIA

B Anekcangpunckyto anoxy (330-200 fo H. 3.) )KMBYT fiBa BENMKMX YU€EHbIX, B paboTax KOTOPbIX
rpeyeckas MaTeMaThKa AOCTUTAET CBOEN BbiCLLEN TOUKUN, — Apxumepn (287-212 noH.3.) 1
AnonnoHuin (265?7-170? go H. 3.). Apxrmepq B CBOUX FreOMETPUYECKUX TPYAAX YXKe AaNeKo BbIXOAUT 3a
npegenbl Guryp, o6paszoBaHHbIX MPAMbIMU 1 OKPY>KHOCTAMW. OH pa3BMBaeT TEOPUIO KOHNYECKMX
ceyeHun, nccnepyet cnvpanu. [naBHas 3acnyra Apxumea B reoMeTpum — MHOTOYNCTIEHHbIE
TeopeMbl O NyowaaaAx, obbemax u LeHTpax Taxectn uryp n Ten, obpasoBaHHbIX HE TONbKO
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NPAMbIMU TIMHUAMM N HE TONIbKO NIOCKUMM NOBePXHOCTAMU. OH NCNONb3yeT «METOA,
ncyepnbiBaHUAY. YToObl NPOUNNIOCTPMPOBATL KPYT 3afay, pellaeMbix ApXUmenom, nepedmncimm
3afiauu, BowegLme B ero counHeHne «Metogy, Lienb KOTOPOro, Kak 3TO BUAHO 13 3arfaBusa, He
NOJsHasA CBOAKA pe3yNbTaToB, a OCBELeHNe MeToaa paboTbl. «<MeToa» CoOAepKUT peLLeHne
cnegytowmx 13 3agay: nnowaab napabonnyeckoro cermeHTa, obbem wapa, obbem cheponaa
(annunconpa BpalleHns), 06bem cermeHTa napabononaa BpalleHus, LLEHTP TAXKECTN CerMeHTa
napabononga BpalleHuA, LEHTP TAXKECTM NoNywapus, o6bem cermeHTa Wapa, 06bem cermeHTa
chepounpa, LEHTP TAXKECTN CErMEHTA LWAPa, LEHTP TAXKECTN CerMeHTa chepounaa, LEHTP TAXKECTH
cermeHTa runepbonona BpaweHusa, o06bem cermeHTa LMNMHAPa, obbem nepeceyeHns aAByx
LUMAMHAPOB (NocnenHAs 3agaya — 6e3 JoKa3aTenbCTBa).

He meHbLuee 3HaueHune, yem paboTbl MO reomMeTpun, UMenn ncciegoBaHmna Apxmmeaa B ob6nactu
MexaHUKK. OH OTKPbI/T CBON 3HAMEHUTDBIN «3aKOH ApX1Mea», 3aHUMasca 3aKOHaMWN PaBHOBECUSA Ter,
OH 6b1/1 HeOObIKHOBEHHO NCKYCEH B U3rOTOBNEHUM PA3INYHbIX MEXAHUYECKNX YCTPOCTB U
npucnocobneHunii. bnarogapa MalwvHam, CaenaHHbIM Mo PYKOBOACTBOM ApXUMeAa, XKXUTENN ero
poaHoro ropoga Crpaky3bl OTPa3nAn NepPBbI WTYPM ropoja puMisiHamn. MexaHunyeckme
COOb6pakeHUs1 YacTo MCMOosb30BaNMCb ApXMMeLOM B KauecTBe NoACMNopbs NPU BbIBOAE
reomeTpuyecknx Teopem. OgHako 6bin1o 6bl OLIMOKON Nonaratb, UTo Apxmnmeg XoTsi Obl B Uem-To
OTKIOHANCA OT TPAANLUMOHHOIO rpeyeckoro obpasa MbiwneHuns. OH cumMTan 3agayvy peLeHHoN
TONIbKO TOrAa, Koraa Haxoaun 6e3ynpeyHoe C TIOrmyeckorn TOUKN 3peHNs reoMeTprUeckoe
AoKazaTenbctBo. CBOU MexaHMYeCKre 306peTeHna OH paccMaTpuBan Kak 3a6aBy UK Xe, Kak
XKUTENCKNE 3aHATUA, HE MeloLLNe HUKAKOro Hay4YHOro 3HaueHus. MNnytapx nuwer:

XoTa 31K I/I306peTeHI/IFI npodnasunn ero ceepxyesiopevyeckyro myapocTtb, TEM HE MEHee
OH HNYero He nmcasn no Taknm BOrnpocam, n6o nonaran, uYto COOpyXKeHne BCAKOro poaa
MallnH n BOO6UJ,e BCeX npmcnoco6neH|/||7| ONA NpakTn4yeckoro yI'IOTpE6J'IeHI/IFI — Aaeno
HN3KOoe U He6naropop,Hoe; CaM e OH CTpeEMUJICA Nnb K TOMY, YTO NO KpacoTe cBOEN "
COBEPLUEHCTBY HaXoOnUTCA AaneKko OT LapcCTBa HeO6XO,D,I/IMOCTVI.

N3 Bcex cBOMX OOCTMXKEHUI cam ApxuMef 6onblue BCero ropanncs 4oka3aTenbCTBOM TOro, YTo
06beMm Wapa, BNMCAHHOIO B LUAVHAP, COCTABNAET ABe TpeTn obbeMa uunuHapa. OH 3aBeluan
1n306pasnTb Ha CBOEN MOTUIbHOW NAUTE UMAMHAP C BMMCAaHHBIM B HEFO WAapPOM. PUMCKUI
nonkosogey Mapuenn, congat Kotoporo youn Apxmumeaa nocne B3atna Cupakys, (Kak yTBep»aatoT,
BOMpPEKM pacnopsakeHnto Mapuenna), pa3pewnn poacTBeHHUKaM ApXrMea BbiMO/THUTL 3aBellaHmne
NOKOMHOTO.

AnonnoHn NpocnaBuiCs, rnaBHbIM 06pa3om, cBoer paboTow No Teopun KOHNYECKUX CEYEHWIA.
DakTnyeckun 3tTa pabota — nocnegoBaTenbHOe anrebpanyeckoe NCCneoBaHe KPMBbIX BTOPOro
NopALKa, Bbipa)KkeHHOe Ha reomMeTpuYeCcKoM A3blKe. B Halle Bpems Bce pe3ynbTaTbl, MOlyYeHHble
AnonnoHneM, MOXeT NIerko NPOBepUTb NIOOOI CTYAEHT, UCMONb3YA METOAbl aHANIUTUYECKON
reomeTpun. Ho, utTob6bl CAenaTb TO Xe B paMKaxX YNCTO reOMeTPMUYECKOro noaxoaa, AnosinoHnto
noTpeboBanochb NPOABUTL Yyeca MaTEMATUYECKOW UHTYULMK U N306peTaTeNbHOCTU.
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11.4. Ymapok rpeyecKkoii MaTeMaTUKN

b. BaH nep BapaeH nuwetZ;

Mocne AnonnoHuA rpeyeckas reomeTpusa cpasy KoHuyaetcA. [pasaa, 6binn ewe
aNuroHbl, Bpoge [inokna n 3eHoaopa, KOTopble BPeMA OT BPEMEHM peLlani HeKOTopble
3aaun, octaBwmeca nm ot Apxnmega n AnonnoHUA, CTOBHO KPOXKU OT NNUpPa BENNKNX.
Muncanunco ele, npasaa, Npon3BeaeHns Tnna cOopHNKOB Bpoae counHeHuna Manna
AnekcaHgpuiickoro (300 r.); maTemaTuKa eLle NprUMeHANacb Ansa NPakTUYeCKmxX nnm
aCTPOHOMMYECKMX 3adaY, Nnpuyem pa3pabaTbiBanacb N0OCKasa u chepmnyeckas
TpuroHomeTpuA. Ho, Kpome TPUroHOMETPUN, HNYErO 3HAUNTENbHOIO, HUYEro HOBOIO
y>Ke He NoABNANOCh. [eoMeTpua KOHMYECKMX CevYeHn foxunna go lekapra B Ton
dopme, KaKyto npugan e ANONNOHUI, Npon3sBefeHMA ANONNOHNA YATAINCb OYEHDb
MaJno, a YacTbto ObIIN TakXKe yTpaueHbl. «<MeTog» Apxnmega Takxe Obl1 NOTEPAH 13
BMAa, U NpobiemMa NHTErprupoBaHmMA OCTaBaNacb 6e3 ABMKEHMA, MOKa 3a Hee He
B3Anncb cHoBa B XVII B. ...

Ynagok rpequKon MaTeMaTUKN YaCTUYHO ObiN Bbi3BaH NnPpMYnNHamm BHELWIHEro NopAgka —
NoONMNTNYECKNMUA 6ypﬂMl/I, oXBaTBLWLNMU Cpe,EI,VBEMHOMOpCKyIO umMBunn3ayunio. O[J,HaKO pewaruiee
3Ha4YeHNe nmenin BCe »Ke BHYTPEHHNE NMPUYNHDI. B dCTPOHOMUMN, 3aMeYaeT BaH aep Bap,qu, pa3BuTne
1O BCE BpeMA no BOCXOAALEN NMNHNWN, TYT 6bIBann KOpOoTKMe U gJINHHblE OCTAaHOBKW, HO NMNOdCJie NnxX
OKOHYaHHWA pa60Ta BO30OHOBNANACh C TOFO MECTa, rae oHa octaHoBunach. B reoMeTpun ke nmen
MeCTO ABHbIV perpecc. anIHVIHa KPOETCA, KOHEYHO, B OTCYTCTBU anre6pamquKoro A3blKa. Y BaH aep
Bapp,eHa Mbl YATaeM.

ypaBHeHVIFI HepBOVI " BTOpOVI CTENEeHN MOXHO 6bI10 XOpOoLwo nepeaarb Ha A3blke
reomeTpmquKon anre6pb|; B KpthHEM cnydae, 31O 6b1510 BO3MOXXHO anAa ypaBHeHI/II7I
TpeTbe|7| cteneHn. Ho nonTn aanblue MOXKHO 6b1110, TONBKO NoNb3yACb rPOMO3OKNMA N
YTOMUTENBbHbIM CpeaCTBamMu I'IpOI'IOpLI,VIVI.

Fmnnokpart, HanpumMep, NPUBOAWA Kybuueckne ypasHeHusa x3 =V K nponopuum
a.x=x.y=y:b,
a Apxumep nucan ypaBHeHue TpeTben CTeneHun
x2(a - x) = bc?
B BUAe nponopumnmn

(a-x):b=¢c2:x2
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OTUM NyTeMm eLle MOXHO f06paTbCA A0 YPaBHEHWI YETBEPTOWN CTENEHM; NPUMEpDI
3TOro, NOXanyn, MOXKHO HanTn 1y AnonnoHunsa. OfgHaKo Aanblue NOWTK Henb3A; 6onble
TOro, Uytobbl NoNyYaTb pe3ynbTaTbl STUM B BbICLLEN CTEMEHWN CTOXHbIM METOAOM, HY>KHO
6b110 ewwe obnagaTb MaTEMATUYECKMM FeHNEM 1 ObITb BECbMA NCKYLLUEHHBIM MO YacTu
npeobpa3oBaHMA NponopLmMiA NPY NOMOLLM reomeTprieckux uryp. Hawmmm
anrebpanyecknmm 0603HaYEHNAMN MOXKET MOJIb30BaTbCA KaXKAbl UHXEHEP UK
eCTeCTBOMCMbITATESb, @ FPEUYECKON TeopUern NPoNopLUmii N TeOMETPUYECKON anrebpon
—TOJNIbKO OYEeHb OJapPEHHbIN MaTEMATUK.

K aTomy npucoegnHaeTca ewe gpyroe o6CcToATeNbCTBO, @ UMEHHO TPYAHOCTb
NUCbMEHHOW nepegayn.

YteHme gokasaTenbCcTB y ANOIOHNA TpebyeT AONroro U Hanpsi>KeHHOro
pa3mblluneHna. Bmecto yno6Ho anrebpanyeckoin Gopmynbl CTOUT ANVHHaA ¢pasa, rae
KaXKablli OTPe30K 0603HavaeTcs AByMsi OyKBaMuM, KOTOPbIE BCAKMIA Pa3 elle HY»KHO
OTbICKMBATb Ha YepTexke. YToObl MOHATb XO4 MbICNEN, MPUXOANTCA 3aMeHsITb 3TK ¢ppasbl
COBPEMEHHbIMU CKaTbiMK GpopMynamu...

I'Ip|/| YCTHOM 00bACHEHUN Ha OTPE3KN MOXHO YKa3blBaTb NajibLieM, MOXKHO [i€NiaTb
yAapeHne Ha 0COOEHHO BaXKHbIX MECTaXx W, KpOMeE TOro, MO»KHO pacCCKa3saTb, KaKUM
o6pa30M nony4ymnnocb AOKa3aTeNibCTBO. Bce 310 oTnagaeT B NCbMEHHON
(I)OpMyJ'IVIpOBKe CTpOro Knaccmyeckoro ctuna. AokKa3aTesibCTBa 3aKOHYeHbl, Normyeckun
000CHOBaHbIl, HO OHU HNYEro He noackasbiBatoT. He mokellb HMU4Yero BO3pPa3nTb,
YyBCTBYELUb, YTO NMonasnca B 1IOrM4eCkyro MbilLESTIOBKY, HO HE BNAWLLb, KaKaAd OCHOBHAA
JNHNA paccymp,eHl/uh 3a 3TUM CKpPbIBa€eTCA.

Taknm o6pa3om, NoKa elle TPpaanUma He NpepbiBaNiach, NOKa KaXkaoe NoKoNIeHNe MOrno
nepenaBaTb CBO METOAMKY CleaytoLeMy, BCe W0 XOPOLLO 1 HayKa npouseTtana. Ho
KaK TONbKO MO psiay NPMUYNH BHELHErO XapaKTepa YCTHaA nepefaya npepbiBanach, 1
OCTaBaIMCb TONIbKO OAHW KHUMX, MOHMMaTb TPYAbl BENIMKMX NPeAwecTBEHHNKOB
CTAHOBWNOCH KpaiHe TPYAHO, a BbINTY 3a UX NpeAesnbl U ABUHYTbCA Bnepes — noyTu
HEBO3MOHO.

Mouemy ke rpekn, HeCMOTPA Ha UX BbICOKYIO MaTEMATUYECKYIO KYNbTYpy 1 0bunne ogapeHHbIX
MaTEMaTMKOB, TaK U He CMOTNM co3aaTb anrebpanyeckoro A3bika? OObIYHbIN OTBET Ha 3TOT BOMPOC
TaKOB, YTO 3TOMY NOMeLlana MMeHHO UX BbICOKaA MaTeMaTuyeckas KynbTypa, KOHKpeTHee —
BbICOKUI ypOBeHb TPeOOBAHMI K IOTMYECKON CTPOroCTy Teopumn, b0 nppaunoHasnbHble Yncna,
KOTOPbIMU, KaK NPaBuo, BbIPa)kaloTCA 3HAaYEHNA reoOMeTPUYeCKNX BENINYMH, TPeKU He MOTru
paccMaTpmBaTb Kak YMCna; eCiv OTpe3Ky ObIM HECOU3MEPUMbI, TO CYMTANOCh, YTO YNCIIOBOrO
OTHOLUEHNA ANA HUX NPOCTO He CyLlecTBYeT. 9TO 06bACHEHME, XOTA OHO U BEPHO B 00LWMX YepTax,
cnenyeT BMecTe € TeM NPU3HaTb HETOYHbBIM 1 NOBEPXHOCTHbIM. CTpemieHune K IorMyeckon CTporocTu
He Mo>KeT ObITb camo no cebe oTpuLaTenbHbIM GaKTOPOM B Pa3BUTUM MaTeMaTUKN. Ecnn oHo
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BbICTYMaeT B Ka4yeCTBe OTPULATENBHOro pakTopa, TO, 04EBUAHO, NMMLWb B KOMOMHALNN C KAKUMU-TO
APYruMy pakTopamm 1 BPAZL N CIeQyeT peLlatoLyo posib B 3TOM KOMOMHaUMM NPUNMCbIBaTb
NMEHHO CTpeMsieHuIo K cTporoctu. CoBepLueHHasa nornyeckan CTpOroCTb B OKOHYaTENbHbIX
bopmynnpoBKax 1 foKaszaTenbCTBax He Melana Apxmumeay Nonb30BaTbCA HECTPOTrMMI HaBOAALLUMM
coobparkeHnamu. [ouemy xe oHa NomeLlana co3gaHuio anrebpanyeckoro A3bika? 3gecb geno,
KOHEYHO, He NMPOCTO B BbICOKOM CTaHAAPTe /IOrMyeckom CTPOrocTn, a BO BCEM CTPOE MbILLSIEHNA, B
dunocodumm matematmku. [lekapTt, co34aB COBpeMeEHHbIV anrebpanyeckun A3blK, Bbilien 3a paMKu
rpeyeckoro KaHOHa, HO 3TO BOBCE He 3HAUUT, YTO OH MOrpeLns NPOTMB 3aKOHOB JIOTUKN U
npeHebperan gokasatenbcTeamu. Yl nppaunoHanbHble Yncia OH MbICIIUI KaK «TOYHbIE», @ BOBCE He
KaK 3aMeHeHHbIe Ha CBOW NPUOMXKeHHbIe 3HaueHnA. HekoTopble HenonagKu € TOrMKoN Havyanucb
yXe nocne [lekapTa, B 3noxy 6ypHOro pa3sutnsa aHanmsa 6eckoHeuyHo Manbix. Torga MaTeMaTrKum
OblNKM TaK yBIeYeHbl MOTOKOM OTKPbITUM, YTO MM NPOCTO ObINO He A0 NTOrnyecknx ToHKkocTen. B XIX B.
NOABUNOCH BpemA NnogymMaTb, 1 nof aHanms 6bina noasegeHa 6onee npoyHaa nornyeckas OCHOBa.

anILII/IHbI OorpaHN4YeHHOCTHN rpequKon MaTeéMaTUK Mbl YACHUM cebe nocsie TOro, Kak pa36epeM
CYyWLHOCTb NepeBopOTa B MaTeEMaTUKeE, MponsBeaeHHOro ﬂ,eKapTOM.

11.5. Apudmernueckas anrebpa

Ycnexn reomeTpun oTTeCHUIIN Ha 3aflHMW NnaH NCKYCCTBO peleHnA ypaBHEHVIVI. OpHako oHO
npoaoJ1Kajo pa3snMBaTbCA U nopoanno apmcbmeTvlquKyro anre6py. Bo3HMKHOBeHME anre6pb| n3
apI/Id)METVIKI/I — 3TO TUMWUYHbIA METACUCTEMHbIN nepexoa. Koraa ctaBuTCA 3afaya o peweHnn
YpaBHEHNA — HE3aBUCMO OT TOlO, cl)opmynl/lpyeTc;l JIN OHA Ha 0ObIYHOM Pa3roBOpHOM A3bIKE UJTN
Ha cneynaansnpoBaHHOM, — 3TO €Lle 3a/laya ap|/|c|>|v|eT|/|quKaﬂ. M koraa YKa3blBaeTCA O6UJ,VIVI meTtoa
peweHnAa — Ha Npumepax, Kak 3To Aes1ae€TCA B HavyanbHOW LWKONE, NN Aake B BUae Cl)OpMyJ'IbI, Mbl
BCe elle He BbIXOAUNM 3a npepesbl apl/ld)MeTVlKl/I. Anre6pa Ha4MHaAEeTCA TorAa, Korga Camm ypaBHeHUA
CTAHOBATCA 0O bEKTOM OeATENIbHOCTU, KOra n3y4aroTcAa CBONCTBA ypaBHEHI/II7I n rnpasuiia nx
npeo6pa3OBava. HaBepHo, KaX<abll, KTO MOMHWT, Kak OH MO3HAaKOMMIICA C anre6p0|7| B LUKOJ1e (eCJ'II/I
TOJIbKO 3TO ObINO Ha YPOBHE MNOHUMAHUA, a HE 3a3y6p|/|BaH|/|ﬂ), NOMHUT N TO PafoOCTHOE YyBCTBO
N3yMJTEHUA, KOTOPOE NCNbITbIBa€llb, KOIrja OKa3blBa€TCA, YTO PAa3HOTUIHbIE apl/ICI)MeTI/Il-IeCKI/Ie
3adaun, npumembl peweHnAa KOTopbIX NpeactaBnanncb apyr C opyrom copepweHHO He CBA3aHHbIMN,
pewarTca nytemM OAHOTUMHDbIX npeo6pa3OBaH|/||7| ypaBHeHvu7| Mo HECKOJIbKNM MPOCTbIM U MOHATHbLIM
npasusiam, Bce paHee n3BeCTHble MeTOAbl BMUCbIBAOTCA B CTpOI?IHyIO cancTemy, OTKpbIBatOTCA HOBbIE
MeTO/bl, BBOAATCA B paCCMOTPEHNE HOBbIE YPpaBHEHUA U LieJible K/TaCCbl ypaBHeHVIVI (3aKOH
pa3pactaHnA npeanociegHero ypOBHFI), NMOABNAIOTCA HOBbI€ MOHATUA, HE NMeELLNE PELUNTESTbHO
HWUKaKOro CMbicCJia B paMKax cobCTBEHHO ap|/|c|>|v|eT|/|K|/|: oTpuuaTesbHble, UpPaLunNOHalJIbHblE N MHUMDbIE
ynmdia.

an/IHLI,I/II'IVIaJ'IbHOIZ HEO6XO,D,I/IMOCTI/I Co3aHNA cneunanns3npoBaHHOIO A3blka AJ1A Pa3BUTUA aJ'IFE6pr
HeT. OgHaKO Ha Aiene ToNbKO CO3AaHNeEM cneunanmn3npoBaHHOIO A3blka 3aBepPLUAETCA
MeTaCUCTEMHbIN nepexona B ros1ioBax nopen. CI'IeLI,I/IaJ'II/I3I/IpOBaHHbII7I A3bIK Aae€T BO3MOXHOCTb
y6eﬂ,I/ITbCFI, YTO Mbl UMEEM [leN0 C HEKOEW HOBOM pP€anbHOCTbO — B AaHHOM djliy4dae C ypaBHEHUNAMN,
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KOTOpPble MOXHO PacCMaTprBaTb Kak 0O6EKT BblKNagokK, Nogo6HO o6bekTamM NpeablayLLero YpoBHS
— yucnam. Jliogam CBOMCTBEHHO He 3amevaTb BO3[yXa, KOTOPbIM OHM AbIWAT, U A3blKa, KOTOPbIM BCe
Bpems nonb3ytotca. Co3aaHHbIN Ke BHOBb CMeLann3npoBaHHbI A3bIK BbiNagaeT 13 cdepbl
€CTeCTBEHHOrO A3blKa 1 NPeACTaBAsSeTCA YacTbio HEA3bIKOBOWM AeNCTBUTENIbHOCTM. ITO CrocobcTByeT
MeTacUCTEMHOMY nepexoay. M, KOHEUHO, OFPOMHYI0 POJb UTPAIOT NPAKTUYECKME YA0OCTBA
NCMNONb30BaHUSA CNeunann3npoBaHHOIO A3blKa: 0603PMMOCTb BblpaXKeHUI, YMEHbLLEHME 3aTpaT Ha
nepenucbiBaHNE N T. .

Apabckui yuyeHbln Myxammep nbH Myca an-Xopesmu (780-850) Hanncan HeCKONbKO COUMHEHUI MO
mMaTemaTurke, Kotopble B XlI B. 6b11m nepeBefeHbl Ha NaTbiHb Y HA MPOTAXKEHUN YETbIPEX CTONETUN
cnyxunu B EBpone BakHenwWwmnmmn yyebHbimm nocobmamm. OgHoO 13 HUX — «AprudmeTrKa» — [OHEC10
[0 eBpONenueB AeCATUUYHYIO CUCTEMY CUMCIIEHNA 1 NpaBKna (anropuTMbl — OT MMeEHU an-Xope3mn)
BbINOJSIHEHUNA YETbIpPeX AENCTBUN apuPMETUKIN Haf YNCTTaMK, 3aMCaHHbIMK NO 3TON cncteme. [ipyroe
COUYMHEHMe Ha3biBanocb «KHMra o6 an-gxebp n an-mykabana». OHO NMeno uenbio 00yunTb NCKYCCTBY
peLleHna ypaBHeHN, KOTOpoe Heobxoamnmo, No CI0OBaM aBTOPa, «B C/lyYanaX HacefoBaHWA, pa3gena
NMYLLECTBA, TOProBAN N BO BCEX AEI0BbIX B3aUMOOTHOLLEHUAX, @ TaKXKe Npu U3MepeHnmn 3emenb,
NpoBeAEeHNN KaHANOB, FTEOMETPUYECKNX BbIYUCIIEHUI U B APYTUX CITyYasX...» «An-gkebp» n «an-
MyKabana» — gBa nprema, Kotopble an-Xope3mu UCrosb3yeT AN1A peeHna ypaBHEHUN. DT NPYEeMbI
OH MpuayMan He cam, OHW OMKMCbIBAIOTCA U NCMOSb3YIOTCA YXKe B «<ApndpmeTrKe» No3gHerpeyeckoro
maTemaTuka unodanTa (lll B.), npocnaBmBLIErOCA CBOMMN METOAAMMW PELLIEHUA LieNTOUYMNCNEHHbIX
(anodaHTOBbIX) ypaBHEHUI. B Tol xe «ApnudpmeTtrke» [lnodaHTa BCTpeUaoTcs 1 3a4aTkm OyKBeHHOM
CMMBONMKN. O3TOMY €C/in CUMTaTb KOro-TO POAOHaYasIbHUKOM apudmeTnyeckom anrebpel, To,
ouyeBMAHO, 310 bypeT nodaHT. OgHako B EBpone 06 anrebpanyeckmx npremax y3Hanum BnepBble oT
an-Xopesmu, a Tpyabl AnodaHTa cTanu n3BeCTHbl ropa3fo nosxe. Hnkakom cneymnanbHOM
anrebpanyeckom CMMBOIKK, AaXe B 3a4aTOYHOM COCTOAHUM, Y an-Xope3mu HeT. YpaBHeHUA
burypmpytoT B BUAE 3anNnUCy Ha eCTECTBEHHOM A3blke. HO Mbl AnA KpaTKOCTU ONULLIEM 3TU MPUEMbI 1
npvBegem npumep, Nofb3yAacb COBPEMEHHOW CUMBOJTMKOWN.

An-,mKe6p — 3TO nepeHeceHne BbiYnTaemMbiX YJ1€HOB U3 OOHOWN YacTn YpaBHeHWNA B Jpyryto, an-
MyKa6ana — BblUMTAHMe 13 0beunx yacten YpaBHEHNA OQNHAKOBOIO YJieHa. oK npmembl an-Xope3M|/|
paCcCMaTpPUBaET KakK pa3/inyHble, N60 noHATne 06 oTpunuaTesibHOM Hndjie y Hero oTCcyTCcTByeT.

Bo3bmem gna npumepa ypaBHeHue
7x-11=5x-3.

MpuMeHaa npuem an-gKkebp ABa pasa — AnA Bbluntaemoro 11 n gna Bbluntaemoro 3, nonyvyaem
xX+3=5x+11.

Tenepb NnPMMEeHM iBa pa3a npunem an-myKa6ana — V14 YJ1€Ha 3n OnAa yvieHa 5x. I'IonyqaeM
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2X
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co

OTtciopa x = 4.

NTak, xoTs an-Xopesamu He NCNoNb3yeT CneyunanbHoro anrebpanyeckoro A3blka, ero KH1Ura Cogepxut
nepBble HAMETKM anrebpanyeckoro nogxona. EBponerniubl No 4OCTOMHCTBY OLIEHUAN STOT NOAXOA U
nanv emy ganbHeniee passutme. Camo cnoBo «anrebpa» NpoucxoanT OT Ha3BaHUA NEPBOro ns
NpuemMoB an-Xopesmu.

11.6. Utanusa, XVI Bek

B nepson nonosunHe XVI B. 6narogapa ycmnuam UTanbAHCKMX MaTEMaTUKOB B anrebpe nponcxogat
KpynHble CABUI, CONPOBOXKAAEMbIe BECbMa ApaMaTnyeckmumm cobbituamu. NMpodpeccop bonoHckoro
yHuBepcuteTa Cunnuon Janb Oeppo (1465-1526) HaxoauT obLuee pelleHne YpaBHEHNA TPETbEN
cTeneHu

x3+px=q

NPV NONOXUTENbHbIX p U [, HO AEPXUT ero B cekpeTte, n6o oHO NpeacTaBnaeT 6OMbLUYIO LLEHHOCTb Ha
COPEBHOBAHMAX MO PELLEHVIO 3afa4, KOTOpble TOrAa WNPOKO NpakTnkoBanucb B Utanun. Nepep
CMepTblo OH OTKpPbIBaeT cekpeT ceoeMy yueHuky Ouope. B 1535 r. Qrope Bbi3biBaeT Ha
COpeBHOBaHWe TaNlaHTAMBeNWero matemMaTnka Hukkono Taptanbio (1499-1557), KoTopbii, 3HaA, YToO
®uope obnagaeT cnocobom peLueHnsa Kybnyeckoro ypaBHeHu A, npunaraeT MakCMmym yCUnn n cam
HaxoauT pelleHune! TapTanba nobexkgaeT Ha COPEBHOBAHMM, HO TaKXKe AePXXUT CBOE OTKPbITUE B
cekpeTe. HakoHel, Ha cueHe nossnsetca keponamo KapaaHo (1501-1576). OH TweTHO nbiTaeTcA
HaNTWN anropuTm peLlleHnsa Kybrnueckoro ypaBHeHusA 1 B 1539 r. obpallaetca K TapTanbe ¢ npocbbom
noseaatb emy TanHy. B3as ¢ KapgaHo «CBALWEHHYI0 KNATBY» MOMTYaHNA, TapTanbA YacTUYHO U B He
CNNLWKOM BpasymMuTenbHON Gopme NPUOTKPbIBAET ANA HEro 3aBecy. KapgaHo He yaoBNeTBOPAETCA U
npunaraeT yCunus, YTobbl 03HAKOMUTLCA C PyKONUCbIO MOKonHoro Janb ®eppo. 310 emy yaaeTcs, 1
B 1545 r. oH ny6nnkyeT KHWry, B KOTOPOW COOOLLIaeT anropuTm, CBOAALLMI peLlleHne Kybrnyeckoro
ypaBHeHuA K pagnkanam («popmyna KapgaHo»). B 37O Xe KHUre COpepXnTcA eLle oqHO OTKPbITHe,
caenaHHoe yyeHnkom KapaaHo Jlyngxu (Jlynosuko) ®eppapu (1522-1565), a uMeHHO pelueHne B
pagvKanax ypaBHeHNs yeTBepTon cTeneHn. Taptanba o6BrHAeT KapaaHo B HapyLEHUN KNATBbI,
3aBA3blBaeTCA OCTPAA M NPOAOIXKUTENbHAA NofieMuKa. [pn Takux o6CToATENbCTBaX 3asBAET O
CBOMX MEpPBbIX CYLECTBEHHbIX AOCTMPKEHNAX MaTeMaTKa HOBOro BpemeHu.

Ncnonb3oBaHWe MHCTPYMEHTa NOACKa3biBaeT NYTW K ero ycoBepLueHCTBOBaHM0. CTpeMACh K
eMHOO00OPa3HOMY peLLEHNI0 YPaBHEHWI, MaTEMATUKM OOHaPYKUAK, YTO ANA OCTVKEHUA STOW Lienn
ype3BblyalHO NONIE3HO BHECTM HEKOTOPbIE HOBblE 06BEKTbI M 06PaLLATLCA C HUMM TaK, Kak ecnu Obl
3T0 6bIK yncna. Vix n Ha3bIBalOT YNCIIAMU, XOTA MOHMMAIOT, YTO OHM OTINYAKOTCA OT KHACTOALLNXY
yncen; 3TO NPOABMAETCA B TOM, YTO M NPUAAIOT TaKMe INUTETbI, KaK «JTOMKHbIE», KPUKTUBHbIEY,
«HEMOCTMXKUMbIE», KMHUMbIE». YeMy OHM COOTBETCTBYIOT B LENCTBUTENBHOCTM, OCTAETCA HE COBCEM
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ACHBIM N COBCEM HEAICHBIM. 3aKOHHO J11 UX UCMOMb30BaHMeE, TOXKE OCTAETCS CNOPHbIM. TeM He
MeHee, NX NCMOoNb3YIOT BCe Wupe, nbo C NX MOMOLLbIO MOJYYATCA KOHEYHble pe3ynbTaTbl, KOTOpble
cofeprKaT NMLLb KHACTOALLME» YACIA U KOTOPbIE HENMb3A MNONYUYMTb NHave. YenoBsek,
nocnenoBaTeNibHO NPUAEPKMBaOLMINCA yueHMA [TnaToHa, He Mor 6bl NCNOIb30BaTb KHEHACTOALLME»
yncna. OgHaKko MHANNCKNE, apabckue 1 TanbaHCKME MaTEMATUKIN OTHIOb He Obinu
nocniefoBaTeNlbHbIMM NAaTOHMKAMU, 340POBOE N0OOMbITCTBO U NparmaTMyeckne coobparkeHmnsn
nepeBeLBany ANA HUX TEOPETUYECKYH HeA03BONEHHOCTb. [paBaa, NPy 3TOM OHM BCe-TaKM Aenanm
OroBOPKM U KaK Obl M3BUHANNCH 3a CBOE KHEKOPPEKTHOEY NOBeAeHMe.

Bce «HeHacTOAWMEY UMcna — NpoayKT 06paTHOro xofa apndmeTmyeckon mogenu, oHn GopmanbHO
ABNAITCA peLleHNAMM TaKUX YPaBHEHUN, KOTOPbIE HE NMEIOT peLleHnA B 0061acTy KHaCTOALLMXY
yncen. B nepsyto ouepenb Hago Ha3BaTb OTpuULaTeNbHble YMcna. Mbl HAXOAMM UX YKe B JOBOJIbHO
pa3BMTOM BUE Y MHANNCKOro MaTemMaTurKka bxackapbl (Xl B.), KOTOpbIi coBepLUaeT Hag HUMMK BCe
yeTblpe AencTBuA apudMeTrKn. MIHTepnpeTauusa oTpruaTeNibHOro Yncna Kak gonra (B
NPOTMBOMONIOXHOCTb NMYLLECTBY) Oblna n3BecTHa nHaycam ewe B Xll B. bxackapa, bopmynmpysa
npaBuna 4encTBuim Hag OTprLATEeIbHbIMU YNCIIAaMU, HA3bIBAET UX «4OMNM», @ MONOXNUTENbHble —
«nmyLiectso». O6bABUTb OTpULIATENIbHOE YMCII0 TaKNM e abCTpaKTHbIM MOHATUEM, KaK
NONOXUTENIbHOE YMCNO, OH He peluaeTca. «Jlloan He 0fobpPAIOT OTBNIEUEHHbIX OTPULATENbHbIX YACENY,
— nuweT bxackapa. MprmMepHO TaK »ke OTHOCATCA K oTpuuaTenbHbIM yncnam n B EBpone XV-XVI BB.
Mpun reomeTpryeckon NHTepnpeTayum oTpuLaTenbHble KOPHU HAa3blBAOT «I0XKHbIMU» B OT/INYME OT
«UCTUHHBIX» MONOXNTENbHbIX KOpHen. CoBpeMeHHasa nHTepnpeTauna oTpuuaTenbHbIX YACen Kak
TOUek, NeXKaLlyx IeBee TOUKM Hysb, NOABUIACh ToNbKO B «eomeTpuny [lekapTa (1637 r.). Mo
Tpaanuun [lekapT Ha3biBan OTpuUaTesibHble KOPHU «/TOXHbIMMY.

DopmanbHble AeNCTBUA HaJ KOPHAMN U3 UNCES, KOTOPbIE HE U3BMEKAIOTCS B TOUHOM BUAE, BOCXOAAT
K rny6oKoW ApeBHOCTU, Koraa elle He Oblf1o MOHATMA O HECOM3MepPUMOCTN oTpe3koB. B XV-XVI BB. ¢
HUMIW 06PaLLIAOTCS COBCEM 3aMPOCTO — MOMOraeT 34eCb, KOHEUHO, MPOCTasd reoMeTpuyecKas
NHTepnpeTauma. [ToHMMaHNe TeoPEeTUYECKON TPYAHOCTM, BbITEKAIOLEN N3 HECOU3MEPUMOCTY
OTPE3KOB, MPOABNAETCA B HA3BaAHUMN STUX YNCEN: KMPPALMOHANBbHbIEY, T. €. HE MOCTUXKUMbIE Pa3yMOM.

KeagpaTt ntob0oro uncna nonoXxnteneH, No3TomMy KBapaTHOIro KOPHA U3 OTpULATENbHOIO YMcia He
CyLLEeCTBYET Cpean NONOXNUTENbHbIX, OTPMLATENbHbIX, PaLMOHANbHbIX U NPPALMOHANbHbIX.
OpHako KapgaHo ocmenen HacTonbKo, YTo cTan popmanbHO onepupoBaTb (He 6e3 oroBopok) C
KOPHAMU 13 oTpuuaTenbHblx yncen. Tak B XVI B. BO3HMKN CaMble HEBO3MOXHble 13 BCeX
HEBO3MO>KHbIX YNCEN — «MHUMbIEY. JIorrKa NCnosib30BaHUA anrebpanyeckoro A3bika HeYAepPXKNUMO
BJIEK/Ia MaTEMATUKOB NO Hen3BegaHHOMY NyTu. OH Ka3anca He3aKOHHbIM 1 TaHCTBEHHbIM, HO
NHTYNLUUA NOACKA3bIBasa, YTO BCE 3TV HEBO3MOXKHbIE YMCa UMEIOT FyOOKUIA CMbICI U HOBbIN MYTb
cebsa onpaBgaeT. Tak OHO 1 OKa3anochb.

11.7. bykBeHHasA CMUMBO/IUKA

3auyaTku anrebpanyeckom 6yKBEHHOWN CUMBOIMKIM BCTPEYAIOTCA BNEPBbIe, KaK YXKe roBOPUNoCh, Y
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AnodanTa. AnodpaHT 0603HaUan Hem3BECTHOE 3HAKOM, HAMOMUHAIOLWMM rpeyecKyto OyKBy ¢ unu
naTuHcKyto S. ECTb npepgnonoxeHue, 4to 310 0603HaAYEHME NPONCXOAUT OT NOCIefHeN GYKBbI
rpeyeckoro csioBa dptBudé¢ — umcno. bbinm y Hero Takxe CokpalleHHble 0603HaYeHUA ANnA KBagpaTa,
Ky6a 1 gpyrux cteneHemn Hem3BeCTHON BENMUNHDI. 3HaKa CIOXKEHUA He Obl10, CKNaablBaeMble
BENTMUYMHbI MUCANUCb NOAPAA. 3HAKOM BblUMTaHMA CNYXKUTO HEYTO BPOAE NEPEBEPHYTON rpeyecKkon
OyKBbl () 3HAKOM paBeHCTBa — MepBas OyKBa rpeyeckoro CfloBa (00¢ — paBHbI. Bce octanbHoe
BbIPa»kasiocb B c/IoBeCHOM popme. M3BeCTHbIe BENNYMHDBI BCEra 3anmncbiBaICb B KOHKPETHO
yncnoson Gopme, 0603HaAUEHNI ANt U3BECTHbLIX, HO MPOW3BOJIbHbIX YNCEN HET.

«Apndmeturka» lnodaHTta ctaga nssectHa B EBpone B 1463 r. C koHua XV — Hauana XVI BB. cHauana
NTaNbAHCKME, a 3aTEM 1 ApYyrue eBponenckne MaTteMaTKn HauMHaT NOJIb30BaTbCA COKPALLEHHbIMI
0603HayeHnAMN. [locTeneHHO 3TN COKpaLLeHNA NePEKOYEBBIBAIOT U3 apudmeTyeckom anrebpol B
reomeTpuyeckyto — GykBamu HauyMHatoT 0603HauaTb TakXKe HENM3BECTHbIe reoMeTpuyecKme
BennumHbl. B koHue XVI B. ¢ppaHuy3 Buet (1540-1603) genaeT cnepyoLmin BaXXHENLWNIA Lwar —
BBOAUT OYKBEHHble 0003HaUYeHNA ANA N3BECTHLIX BEAIMYMH U MOlyYaeT TEM CaMblM BO3MO>KHOCTb
3anncbiBaTb YypaBHeHMe B 0buem Buge. OH »ke BBOAUT TePMUH «Ko3pPuumeHT». o BHewWwHemy BUaYy
cuMmBONVKa BueTa ewwe fOBONBbHO faneka oT coBpemeHHown. Hanpumep, Buet nuwer

. Bcubum?2
Din|
-D cubo D(2B3 - D3)
BMEeCTO Hallero
B cubo B3+ D3
+D cubo

K Hauany XVII B. cuTyauma B eBponenckon matemaTtuke 6biia TakoBa. CywwecTBoBasno ABe anrebpbl:
nepeana — apndmeTnyeckasn, OCHOBaHHAA Ha CUMBOMINKE, CO34aHHON CamUMKM eBponenyamu, 1
cAenasLIan CyLeCTBEHHbIN Lar Briepes No CPaBHEHMIO C apudMeTUKON APEeBHUX; BTOpasa — anrebpa
reomeTpuyeckaa — Bxoamna B coctaB reomeTpun. OHa 6bina noyepnHyTa, Kak U reoMeTpus B LeNoMm,
OT rpPeKoB: OCHOBbI — 13 «Hauan» EBKNnAa, ganbHerwee pa3BuTne — rnaBHbIM 06pa3om 13 TpyAoB
Manna AnekcaHgPUNCKOro 1 ANONNOHKUA, KOTOPbIE K TOMY BPeMeHM OblfIn XOPOLLO 13yyeHbl. Hnuero
CyLLEeCTBEHHO HOBOTO B HeW cieNlaHo He 6bl10. Henb3a ckas3aTb, UTO MeXay 3TMMM AByMsA anrebpamu
COBCEM He OblJI0 CBA3M: ypaBHEHWA CTENEHN BbiLE MEPBOW MO NMONYYUTb TONIbKO FeOMETPUYECKYIO
NHTepnpeTaumio, oo rae ewe Moram BO3HMKHYTb KBagpaTbl, KyObl 1 BbiCLIME CTENEHW HEU3BECTHOIO
yncna, Kak He NpU BblYMCIEHNN NOWAAeNn, 06beMOoB UM NPU MAHUMNYNALMAX HaZ OTpe3Kamu,
CBA3aHHbIMW CNTIOXKHOW cuctemon nponopumn. Camm Ha3BaHUA BTOPOW N TpeTben CTeneHn —
KBagpaT 1 Kyb — roBopaT 06 3TOM BeCbMa KpacHOpPeunBo. Tem He MeHee, pa3pbiB MeXKay MOHATUAMN
BEIMUMHbI U YMCIIa OCTaBasCA N B MOIHOM COOTBETCTBUN C rpeyeckrM KaHOHOM HaCTOALLNM
[l0Ka3aTenbCTBOM CUMUTANIOCh TONbKO reoMeTpuryeckoe. Korga B ypaBHeHMAX NOABAANUCD
reomeTpryeckmne oO6beKTbl — ANMHbI, NoWwaan, 06beMbl, TO OHM BbICTYNanu nmbo Kak
reoMeTpryeckmne BENMUYUNHbI, MO0 Kak MMeHOBaHHbIe yrcna. FeomeTpryeckmne BeNNYMHbI MbICUINCH
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00A3aTeNIbHO Kak HeYTO NPOCTPAHCTBEHHOE 1 13-3a HAIMUNA HECOM3MEPMMOCTU He CBOANMOE K
ymcny.

B 3Tol 06CTaHOBKE 1 CKa3an CBOEe CJIOBO OAVH M3 BEINYANLLVIX MbICAUTENEN, KOrAa-NnMbo XUBLLMX Ha
3emne, PeHs [lekapT (1596-1650).

11.8. Yro cgeman [Jexkapt?

Ponb [lekapTa Kak punocoda obwenpmsHaHHa. Ho, rosopsa o [lekapTe Kak 0 MaTeMaTnke, 0ObIYHO
YKa3blBaloT, UTO OH yCOBEPLLUEHCTBOBAN anrebpanyeckre o603HauYeHUA 1 co3han aHaNIUTUYECKYIO
reomeTpuio». MIHorga kK sToMy o6aBnAloT, YTO MPUMEPHO B TO XKe CaMOe BPeMS OCHOBHble
NONIOXKEHMA AaHANUTNYECKON reoMeTpurm O6binn BbIABUHYTbI HE3aBUCKMO OT [leKapTa ero
cooTevecTBeHHKOM [Mbepom QOepma (1601-1665), a uto KacaeTcsa anrebpanyeckorn CUMBONKN, TO
ee y»ke BOBCIO NCNosib3oBan Buet. Boixogut, uto B 06nactn matemaTtnkm lekapTy 0CO6eHHO
MOXBaCTaTbCA HEYEM, U, AENCTBUTENbHO, AANIEKO He BCe aBTOPbI, NuLwwyLmne 06 NCTopmum MaTeMaTmKy,
oTaaloT emy gosrkHoe. Mexxay Tem [lekapT Npoun3Ben peBoioLMio B MaTeEMaTVKe, OH CO3[an HeYTo
HecpaBHEHHO Bofbluee, YeM aHaNUTUYECKas reoMeTpua (MOHMMaeMan Kak Teopusa KPMBbIX Ha
MIOCKOCTM), @ UMEHHO: HOBbI MNOAXOA K ONMCaHWIO ABNEHWNI AeNCTBUTENbHOCTM — COBPEMEHHbIN
MaTeMaTUYECKNI A3bIK.

MHorpa roBopAT, uto [lekapT «CBEN reoMeTPUIO K anrebpe», NoHMMas nop anrebpoi, KOHeUHo,
anrebpy UncnoByto, apudpmeTnUeckyto. ITo rpybas owmbka. BepHo, uto [lekapT npeogonen nponactb
MeXAY BESIMUYMHON 1 YNCTIOM, MeXay reoMeTpuren n apudMeTUKON, HO JOCTUT OH 3TOrO He
CBefEeHVeM OHOrO A3blKa K APYromy, a CO3aHMEM HOBOTO A3blka — s3blka anrebpsbl. 1o cMHTaKcucy
HOBDbIV A3blK COBMNAaAaeT C apudMeTnUeCcKom anrebpoi, Ho Mo CEMAaHTUKE — C FEOMETPUYECKON.
CrMBOJIbI B si3blKe [leKapTa 0603HAUaloT HE YMCSa U He BENINYMHDI, @ OTHOLIEHWUS BENTMUYMNH. B 3TOM —
BCA CyTb NepeBOPOTa, Npon3BeeHHOro [lekapTom.

CoBpeMeHHbI YnTaTenb, NOXKanyn, HeAOYMEHHO NOXMET MfieyaMin: Kakas pasHuua? Heyxenu sToTt
NOrNYECKNI HIDAHC MOT UMETb Cepbe3Hoe 3HayeHne? OKa3sbliBaeTcA, MOr. VIMEHHO 3TOT HI0aHC
nomMeLuan rpekam cgenaTb cieylowun Wwar B CBoer mateMaTuke.

Mbl HaCTONbKO MPUBbLIKNW CTaBUTb UPPALMOHANbHbIE YNCA Ha OAHY AOCKY C PaLMOHaNbHbIMM, YTO
nepecTtanyi oTAaBaTh cebe OTUET B TOM, KaKoe Fy6oKoe pasnuumne NexxuT Mexay HUMU. Mbl nuwem /2

TOUHO TaK e, KaK nuiem 4/c, 1 HasbiBaem V2 uncnom, a Korga Hy>kKHO, 3aMeHsAeM Ha NPUBNINKeHHoe

3HaUeHWe, N Mbl HUKAK HE MOXKEM MOHSATb, MoYeMy ApeBHME rpeKkn Tak 60/1e3HEHHO pearnpoBany Ha
HeCoN3MeprMOCTb OTPe3KoB. Ho ecniv HeMHOro NoayMaTb, TO HENb3A He COMNTACUTLCA C FPEKaMu, YTo
V2 — 370 He uncno. Ero MoXHO NpeAcTaBuTb Kak 6eCKOHEUHbIN NPOLECcC, MOPOXAAIOLMI
nocnefoBaTesNibHble 3HAKM Pa3NIoXKeHUA B AeCATUYHYIO Apobb. MOXHO NpeacTaBuTb €ro Takxe B BUge
ceuyeHuns B 0651aCTV paUMOHanbHbIX YMCET, T. €. KaK HEKOEe NPaBuio, KOTOpoe AenuT BCe
paLMOHasbHble YMcna Ha [iBa Knacca: Te, KoTopble MeHbLue v/2 1 KoTopble 6onblue v/2. B gaHHOM
clyyae npaBuio BeCbMa NPoCToe: PaLMOHaNIbHOE YCIO @ OTHOCUTCA K NePBOMY KIaccy, ecnin a2 < 2
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1 KO BTOPOMY — B MPOTUBHOM cJiyyae. MOXHO, HaKOHeLl, NpefCcTaBuUTb 2 B BUE OTHOLLEHWA MeXay
ABYMS OTpe3Kamu; B JAHHOM Cllydae — MeXXAy AMaroHasnbio KBagpaTa U ero CTOpoHOM. 3Tu
NpeAcCTaBeHNA SKBUBANEHTHbI MeXXAy COOO0M, HO HMKAK He SKBUBANIEHTHbI MPEeACTABIIEHMIO O LIeSIOM
nnn gpobHOM uncne.

3HAYNT NN 3TO, YTO Mbl coBepLllaem OLIJI/I6Ky Wi HeECTPOIroCTb, O6paLL|aﬂCb C KOPHEM M3 OBYX KaK C
yncnom? OTHPOJJ.b HeT. Llenb maTemMaTukm — co3gaHme A3blIKOBbIX Mogenen AencTBUTENbHOCTH, U

XOPOLUM BCE CPEACTBA, BeayLuye K 3Toi uenu. Moyemy 6bl HalweMy A3biKy Hapaay CO 3HaKamm Tuna 4/x

He copepaTb 1 3HaKM TUna v2? «MoW A3blk — UTO XOuy, TO 1 [jeNnato». BaxHO TONbKO, UTOObI Mbl
yMesnu UHTEePNPETUPOBaTb 3TN 3HAKM N COBEPLLATb Haf HMMM A3blIKOBble Npeobpa3oBaHua. Ho
VHTEPMPEeTMPOBaTh V2 Mbl yMeeM. B npakTUUYeCcKnx BbUNCIEHNAX OCHOBOWM MHTEPRpeTaLui MoXeT
CNY>KUTb NepBOe 13 NPUBEAEHHbIX Bbllle NPeACTaBNEHNIA, B TeOMETPUYECKON TEOPUN — TPETDLE.
YmMeeM Mbl 1 NPON3BOAUTD BbIKAAKM C HUMMW.

Tenepb OCTaJIOCb TOJIbKO YTOUYHUTb TEPMUHOJIOTUIO. YCnoBMMCA TO, UTO Mbl PaHbll€ Ha3blBaln

Yncnamwu, Ha3blBaTb pauyuoHdas/libHbIMU YnciiamMn, HOBblE 00beKTbl Ha3biBaTb uppayuoHasibHbIMU

Yyncnamwm, a NpocCcTo yuaiamu (aeLijBleefleblMU Yyncdiamm no cospemeHHon MaTeMaTUYeCKon
TepMI/IHOJ'IOFI/II/I) Ha3blBaTb N TE€ N Apyrue.

NTaK, B KOHEYUHOM CUYETE HNKAKOW I'IpVIHLl,I/II'IVIaJ'IbHOI7I Pa3Huubl MeXay \/2 n 4/5 HEeT U Mbl OKa3aJiInCb

Myfpee rpekoB. Ty MyApPOCTb MPOTaCcKMBaNu KOHTPabaHAoM BCe Te, KTO OnepupoBan co 3HakoM /2
KaK C YNC/IoM, MpU3HaBasA BMeCTe C TeM, YTO OHO «MppaLoHanbHo». O60CHOBanN 1 y3aKOHWUA 3Ty
mMygpocTb [lekaprT.

11.9. OTHOmIEHNE KaK OO BEKT

ToT daKT, UTo rpPeKn He co3ganm anrebpol, UMeeT ryboKne KOpHU 1 B drnocodun. ¥ H1UX He 6b110
Aaxe apupmeTnyeckon anrebpbl — 3TO NepPBOE N Hanbosee BHELLHEE, MOXHO AaKe CKa3aTb
nobouHoe, cneacteue nx punocodun. Mix mano nHTepecosanu apndpmeTnyeckne ypaBHeHus, Beab
y>e ypaBHeEHMA BTOPOW CTEMEHN HE UMEIOT, BOOOLLE FOBOPSA, TOUHBIX YNCITOBbIX PeLleHniA. A
NPUGNVKEHHbIE BbIUMCIEHMA U BCE, YTO ObINO CBA3AHO C MPaKTUYECKMMM 3a4a4aMu, UX He
NHTEpPeCcoBaso. 3aTo peLleHne Moro 6biTb HalAEeHO NyTeEM reomMeTpryeckoro noctpoenus! Ho, ecnu
AaXe NPeAnosioXnTb, UTO FrpeyecKkne MmaTemMaTUKK WKosbl MNnaToHa NO3HAKOMUAKCH 6bl C
apudmeTmueckon 6yKBeHHOW CUMBOJIMKON, TPYAHO NPeACcTaBuTb, YTOObI OHM BOCNPOM3BENN
HayuHbI noasur [lekapTa. Beab oTHOLWEHME He 6bI10 AN1A HUX udeel U He UMENO, CefoBaTeNbHO,
peanbHOro cylecTBoBaHMA. KoMy e npuaeT B ronoBy 0603Hauyatb OYKBOW TO, Yero Het?
[naToHOBCKas nages — 3To 0606LeHHbIN 06pa3, opMa, CBONCTBO: TO, YTO MOXXHO NPEACTABUTb B
BOOOpakeHU Kak 6onee nnu meHee 0606 eHHbIN NpeameT. Bce 3To ABnAeTcA NnepBMUYHbIM N UMeeT
He3aBUCMMOE CyLLeCTBOBAHME, NPUYEM CYLLLECTBOBAHME Jaxke 6onee peanbHOe, YeM YyBCTBEHHO
BOCMPUHMMAEMble Belwm. A UTo Takoe OTHOLEeHMe oTpe3KkoB? [onpobyliTe ero NnpeacTaBuTb, U Bbl
Cpa3y yBMAuUTe, YTo NpeacTaBnAeTe cebe HMKaKoe He OTHOLLEHWE, @ MPOCTO ABa oTpe3kKa. [oHATue
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OTHOLLEHWA BENNYNH OTPaxaeT NpoLecc N3sMepeHuns O4HOM 13 HUX C NoMoLbio Apyron. Ho npouecc
— 3TO He ngen B N1IaTOHOBCKOM NMOHMMAHUN, 3TO HEYTO BTOPUYHOE 1 He CyLlecTBYloLLee peasbHoO:
naen BeYHbl I HEM3MEHHbI U XOTA Obl y>Ke MO3TOMY He UMEIOT HYero obuero ¢ npoueccamm.

NHTepecHO, UTo NOHATME OTHOLWEHWA BEJIMUYMH, OTparkaloLLee CBONCTBA NpoLecca n3mepeHus, 6bino
B CTPOror matemaTnyeckon ¢popme BBefieHo elle EBAOKCOM 1 BOLWIO B NATYIO KHUMY «Hauan»
EBknmpaa. IMeHHO 3TO NoHATME 1 6b110 NCNonb3oBaHo [lekapTom. OgHaKo 065eKmMoM OTHOLLEHWE He
6b110 HU Y EBAOKCA, HM Yy nocnedylowmnx rpeyecknx maTeMaTUKOB, Oyayun efiBa BBeAEHO, OHO
HeMe[IeHHO YCTYNMI0 MEeCTO MPONOPLNN, KOTOPYIO NErKo NpeacTaBUTb Kak CBOMCTBO YeTbIpex
OTpPe3KOoB, 06pa3yemblX NPY NepeceyeHn CTOPOH yria ABYMs NapaniesbHbIMU MNHUSMU.

MoHATNE OTHOLWEHNA BEIMYNH — 3TO A3bIKOBbIN KOHCTPYKT, 1 4OBOJIbHO CNOXHbIW, @ NSIAaTOHN3M
Melwan BBOANTb a MaTEMaTUKY KOHCTPYKTbI, OrpaHn4nBaln ee 6a3KnCHble MOHATUA YETKO
npeacraBMMmbiMn CTaTU4ECKUMU MPOCTPAaHCTBEHHbBIMI o6pa3aM|/|. B wkone NnatoHa gaxe ,El,p06l/l
CUNTAJINCb YEM-TO HE3AKOHHbLIM C TOYKIN 3pPpEHNA HacToAWwen maTemaTukun. B «I'ocyp,apCTBe» Mbl
yntaem: «Ecnum Tbl 3axouewb AennTb eanHnLly, To yyeHble MaTeMaTUKN BbICMEIOT Te6A 1 He NO3BONAT
3TO caenaTb, eCJIN »Ke Tbl pa3dMeHnBaellb eANHNLY Ha MeNikne AeHbr, OHW nonaratoTt eé O6anJ,eHHOIh
BO MHOXKeCTBO U OCTEPErarTCA paCcCMaTpuBaTbh €ANHNLY HE KaK eANHOE, HO CoCToALllee N3 MHOTINX
yacTtem. I'Ip|/| TaKOM OTHOWEHNN K palyMOHalbHOMY YNCJ1y, YTO YK TOBOPUTb 06 I/IppaLl,I/IOHaJ'IbHOM!

KpaTko noasecTu UTor BANAHMIO MNIaTOHOBCKOrO NAeaNN3mMa Ha rpeyeckyto MaTeMaTKy MOXHO
cnepytowmm obpaszom. Oco3HaB MaTeMaTUUECKME YTBEPXKAEHUA Kak 0OBEKT paboTbl, rpeku
COBEPLUNIN METACUCTEMHbIV NEPEXO OrPOMHON BaXXHOCTU, HO OHU TYT Xe 0O0beKTNBM3MPOBaM
6a3MCHble 31eMeHTbl MaTeMaTUUYECKUX YTBEPXKAEHUN, CTaNN pacCMaTPMBaTb MX Kak YacTb
HeA3bIKOBOWN fEeNCTBUTENbHOCTU — «MUpPa UAen». TemM caMbiM OHM 3aKpbiin cebe NyTb K AanbHenwen
3CKanaunmn KPpUTUYECKOrO MbILLSIEHNA — OCO3HaHMI0 6@3NCHbIX 21EMEHTOB (MOHATUI) MaTEMATUKM
KaK ABNEeHWI A3blKa 1 Co3[aHunIo BCe 6onee 1 6onee CoXHbIX MaTeEMAaTUYECKMX KOHCTPYKTOB.
Pa3BunTmne matematrku B EBpone 6b110 HenpepbiBHbIM 0CBOOOXAEHNEM OT OKOB MAAaTOHN3Ma.

11.10. Jexapt u Pepma

OueHb NoyunTeNbHO CPABHUTbL MaTeMaTnyeckme pabotbl lekapta n Oepma. Kak matematnk Oepma
Obln He MeHee, a, NoXkanywn, bonee ogapeHHbIM, yeM [lekapT. TO BUAHO U3 €ro 3ameyaTesibHbiX paboT
no Teopumn uncen. Ho oH 6bis1 BOCXULLEHHBIM NOKNOHHNUKOM IPEKOB M NPOAOXKaTeNnemM Ux Tpaguumnii,
CBowu OoTKpbITUA Mo Teopum yncen Gepma N3N0 B 3aMeYaHMAX Ha Nonax «KApnPpmMeTrnKmny»
AnodanTa. Ero paboTbl N0 reoMeTpun BO3HUKNM B pe3ynbTaTe YCUAUIM JOKa3aTb HEKOTOPbIE
NONOXKEHWA, HA KOTopble [1ann ccbiflanca Kak Ha npuHagnexkawme AnonnoHUIo, He NPUBOAA, O4HAKO,
[lOoKa3aTenbcTBa. Pa3mblwnAs Hag aTummn npobnemamun, Oepma cTan cMcTemaTyeckn UCrnosib3oBaTb
NpefCTaBeHME NONOXKEHMA TOYKUN Ha MIIOCKOCTU AJIMHAMUN ABYX OTPE3KOB — abcyuccsl i opOuHaMel
N NpefcTaBieHne KPMBOW B BUAe YpaBHEHUA, CBA3bIBAIOLLEro 3TN OTpe3Ku. Vigea ata ¢
reoMeTpUYECKON TOUYKM 3pEHNA OTHIOAb He Oblila HOBOW: OHA ABNAETCA CTEPXKHEBOM He TONbKO Y
AnonnoHua, Ho yxe y Apxumea 1 BOCXOAUT K eLe 6bonee apeBHUM aBTopaM. ApxXrmef, onuncbiBaeTt
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KOHMYECKME CEYEHMA Yepes NX «KCUMIMTOMbI», T. €. MPONOpPLUM, CBA3bIBalOLWMe abCLMCCbl 1 OpANHATDI
Touek. Bo3bmem, Hanpumep, annunc ¢ 6onbLuon ocbio AB (puc. 11.3). MepneHankynap PQ,
OMyLWEHHbIN N3 HEKOTOPOW TOUYKK 3nnmnca P Ha ocb AB, Ha3biBaeTcAa «opanHaTony, a otpeskn AQ n QB
— «abcumccamm» 3Tor ToUuKkM (06a TepMMHA — NATMHCKUE NepeBoAbl FPeYecknx TEPMNUHOB
Apxnmepa). OTHoLWeHMe NnoLWwaan KBagpaTa, NoCTPOEHHOrO Ha OpAnHaTe, K nnoLlaan
NPAMOYrofnbHMKa, NOCTPOEHHOro Ha AByX abcumnccax, OfMHAKOBO A1 BCeX TOYeK P, nexalymx Ha
anaunce. 3T0 1 eCTb «KCUMATOMY IMMINMCA, T. €. NO CYLWeCcTBY YpaBHeHne. Ero MOXHO 3anucaTtb B BUAe

y2 1 (X1 X X,) = const,

AHanornyHble CUMNTOMbI YCTaHaBNMBAlOTCA AnA runep6bosbl n napabonbl. Yem 3To He cnctema
KOOpANHAT?

Puc. 11.3. OpgurHata 1 abcuymccol annmnca

Depma B oTAnYUME OT APEBHUX GOPMYNNPYET CUMMATOMbI HE B BUAE CZIOBECHO OMMCAHHbIX
nponopuuii, a B BUAE YPaBHEHNI Ha A3blke BueTa. 310 obneryaeT npeobpa3oBaHms; B HaCTHOCTH,
Cpa3y BUAHO, YTO BMECTO ABYX abcumcc yaobHee octaBUTb ogHy. Ho noaxon octaeTca Uncto
reoOMeTPUUYECKUM, MPOCTPAHCTBEHHbIM.

Depma 13N0XKNN CBOU naen B TpakTaTe «BBeeHne B n3yueHne NNOCKUX 1 TeNleCHbIX MecT». OH Obis
ony65MKoBaH ToMbKo B 1679 r. yXXe nocsie cMepTu aBTOPa, HO CTan M3BecTeH GpaHLy3CKUM
MaTeMaTukam eule B 30-X rogax, HECKOIbKO paHblLe, YeM MaTemaTuyeckune paboTbl [lekapTa.

3HameHunTana «feomeTpua» [lekapTa Bbiwna B cBeT B 1637 r. Hnkakoro BnmaHua co ctopoHbl Pepma
JlekapT, KOHEUYHO, He UcnbiTan (HeM3BECTHO Aaxe, unTan v oH Tpaktat Oepma); metop [ekapTa
CnoXunca 3agonro o Bbixoaa «feometpumn», ewe B 20-x rogax. Tem He meHee, COGCTBEHHO
reomeTpuyeckme ngen ekapta n epma npaktTnyeckn ToxaectBeHHbl. Ho [lekapT co3gan HOBYtO
anrebpy, OCHOBaHHYIO Ha MOHATUM OTHOLLEHMWA FEOMETPUYECKUX BENNUNH. Y BrieTa MOXHO
CKNaablBaTb U BbIYNTATb TONIbKO OAHOPOAHbBIE BENMNUNHDBI U B KOIPPULMEHTbI 06A3aTENbHO
BK/TIOUYAETCA YKa3aHMe Ha UX reOMeTpUYeckyto npupogy. Hanprnmep, ypaBHeHMe, KOTOPOE Mbl
3anuncanu 6bl B BUAe

A3 +BA =D,
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BueT 3anuncbiBan Tak:
A cubus +B planum in A aequatur D solido,

T. €. K Kyby c pebpom A npnbaBnTb Niowagb B, TOMHOXeHHYI0 Ha A, paBHO 06bemy D. Buet n Oepma
NOenHO HaXoAATCA B NeHYy reomeTpmnyeckomn anrebpol rpekos. [lekapT pelumTenbHO NOpbIBaeT C Hel.
OTHOWeHMA, C KOTOpbIMK UMeeT geno anrebpa [lekapTa, He reomeTpuyecKkme NPOCTPAHCTBEHHbIE
06BbEKTbI, @ yMO3pUTESbHblE MOHATUA — «4nciia». OH He cTeCcHeH TpeboBaHNEM OfHOPOAHOCTY
craraembix 1 BoobLe TpeboBaHeM NPOCTPAHCTBEHHOW MHTEpNpeTaunn; BO3BeeHNe B CTENEHb OH
MOHMMAET Kak MHOFOKPATHOE YMHOKEHME 1 YKa3bIBAET YMCII0 MHOXUTENEN MafleHbKOWN Lndpon
Bbile 1 npaBee nepemeHHon. CnmBonuka [lekapta npakTnyeckn coBnagaet C COBPEMEHHOM.

11.11. ITyTh K OTKPBITHIO

Depma 6bIn1 TONbKO MaTemMaTKoMm. [lekapT 6bin npexae Bcero punocopom. Ero pasmbineHuns
BbIXOAWNM AaneKo 3a npegesbl MaTeMaTUKN 1 UMENW A4eno ¢ npobnemamm CywHOCTH 6bITrA 1
NO3HaHWA. [lekapT — OCHOBOMONOXKHUK Gpunocodmm paumoHanmamMa, yTeepxaatoLlen
HeOorpaHNYeHHY CNOCOBHOCTb YeloBeKa No3HaBaTb MUP, UCXOAA U3 HEKOTOPOIO YMC/a MHTYUTUBHO
ACHbIX UCTUH W NPOABUrasCh, LWar 3a Warom Brnepes c NOMOLL b0 ONpeaeneHHbIX Npasusi Nnn
Memo008. DTV fBa C/IoBa — KItoueBble AnA Bcen ¢unocopum ekapTa. «[paBunia gna pykoBoacTBa
yMa» — TaK Ha3blBaeTCA ero nepeoe ¢punocoPpckoe counHeHmne, «PaccyxageHne o MeToge» — BTOpPOe.
«PaccykpeHune o metoge» 6bi10 n3gaHo B 1637 r. B ogHOM nepennete ¢ Tpema Gpr3nKo-
MaTeMaTMYeCcKUMK TpakTaTamu: «nonTtpurkay, «kMeTeopbl» n «FeomMeTpua» U NpeawecTBoBano UM Kak
N3noxkeHne GnnocoPpCcKNx NPUHLNNOB, NTEXKaLMX B OCHOBE Criefyownx Yacten. [lekapT BbigBuraeT B
3TOM COUMMHEHMWN CegytoLme YeTblipe NPprHLUUNAa NCcneaoBaHuA:

1. He npur3HaBaTb MCTUHHbBIM HUYETO, KPOME TOr0, UTO C OUEBUAHOCTbIO MO3HAETCA
MHOI0 TaKOBbIM, T. €. TLWATeNbHO 136eraTb NOCMNEWHOCTY 1 NpeaybexxaeHni n
NPUHUMaTb B CBOW CY>KAEHNA TOJIbKO TO, YTO NPEACTaBAAETCA MOEMY YMY TaK
ACHO 1 OTYET/IMBO, UTO HU B KOEM Cllyyae He BO36Yy>KaaeT BO MHE COMHEHNA.

2. Pa3pgensatb Kaxgoe 13 pacCMaTprBaeMblX MHOO 3aTPYAHEHWIA Ha CTOJTbKO
yacTel, Ha CKOJIbKO BO3MOXHO M CKOJIbKO TpebyeTca Afia Nyyliero nx
paspeLleHus.

3. MbIcnuTb Mo NOPSAKY, HAUMHAA C NPeaAMETOB Hanbonee NPOCTbIX U NIErKO
NO3HaBaeMbIX, U BOCXOAWTb Masio-nomany, Kak rno CTyneHsm, 0 No3HaHuA
Hanbornee CNOXHbIX, AONYCKan CYLLEeCTBOBAHME NOpAAKa AaXe cpeam Tex,
KOTOpPble He CNeayoT eCTeCTBEHHO APYT 3a APYroMm.

4. CocTaBnsiTb MOBCIOAY HACTONbKO MOJIHbIE MEePEeYHM 1 TaKue obmne 0630pbl,
UTOObI ObITb YBEPEHHbIM, UTO HAYETO HE NPONYLLEHO.

PykoBoACTBYACb 3TMMK NpuHUMNamMK, lekapT n NpUxXoanT K CBOMM MaTeMaTnyeckum naeam. Bot Kak
OH CaM OMUCbIBAET 3TOT NyTb B «PaccyxaeHnn o metoge»:
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MHe He cTonno 60sbLLIOro TpyAa OTbiCKaHMe TOro, C Yero cieayeT HauMHaTb, Tak Kak A
y>Ke 3HaJ, YTO HaUMHaTb HaZl0 C CAMOro NPOCTOro U AOCTYMHOrO NOHUMAHMIO;
YyUMTbIBasA, YTO CPeamn BCEX, KTO paHee NCCiefoBan NCTUHY B HayKaX, TONIbKO
MaTEMATUKW CMOTNIN HAaUTX HEKOTOPbIE AOKa3aTeNbCTBa, T. €. NPEACTaBUTb 1OBOAbI
HECOMHEHHbIE 1 OUYEBUIHbIE, A1 YXKe HE COMHEBAJCS, YTO HAUMHATb HAAO MMEHHO C TeX,
KOTOpble NCCNefoBanu oHW... Ho A He MMen HamepeHUsl N3yyaTb Ha STOM OCHOBAHUK
BCE OTAENbHblE HayKW, 0ObIYHO MMEHYEeMble MAaTEMATMKOW. Buas, uto xoTs nx
npeaMeTbl Pa3fiyHbl, HO BCE e OHM CXOAHbI MeXAy COO60 B TOM, UTO paccMaTpuBaloT
He UTO MHOE, KaK pa3finyHble BCTpeYvaloLwmneca B npegMeTax OTHOLWEHUS, s mogymar,
YTO MHe crielyeT fyylle NCCIefoBaTb 3TV OTHOLEHUSI BOOOLLE, MbIC/S X HE TONbKO B
Tex npeameTax, KoTopble obsieryany 6bl MHe X NO3HaHMeE, N HUKOUM 00pa3om He
CBA3bIBAA C STUMUN NpeagmMeTamK, YTobbl TeM Nydlle NPUMEHUTb UX NOTOM KO BCEM
APYrM, K KOTOPbIM OHM MOAOWAYT. 3aTeM, MPUHSIB BO BHMMAHWE, YTO AN1A N3yUYeHus
3TUX OTHOLLIEHWI MHE NPUAETCA PacCMaTPMBaTb KaXA0e U3 HMX B OTAENIbHOCTU 1 NLb
MHOrAa 3aMOMMHATDL UM UCTONKOBBIBATbL UX MO HECKOJIbKO BMECTE, A NoAymal, uTto Ans
nyylero pacCMOTPEHMA UX B OTAENbHOCTY 5l LOMMKEH NPeACTaBUTb Ux cebe B BUe
JINHWUIA, MOTOMY UTO 51 HE HAXOAWN HUYEro 6osiee NPOCTOro, YTo A Mor 6bl NpeacTaBUTb
cebe 6onee OTUETNIMBO B CBOEM BOOOpaXKeHNN 1 owylieHnn. Ho ans Toro, 4tobbl
nyyule yaep»aTtb UX B NaMATW UM COCPEAOTOUNTb BHUMAHWE Cpa3y Ha HECKOJbKMUX,
Ha[o0 BblPa3nTb MX KaKNMN-TO BO3MOXKHO Bonee KpaTKumim 3Hakamu. bnarogapsa Takomy
cnocoby, A Mor 3aMMCTBOBaTb BCE Nlyyllee B reOMeTpUYeCcKoOM aHanm3e 1 B anrebpe u
NCNPaBUTb BCE HEAOCTATKM OQHOMO MPY MOMOLLM APYFOW.

3 3TOro upe3BblUanHO MHTEPECHOIO CBUAETENbCTBA BUAHO, UTO [leKapT OTUETIMBO OCO3HAET
CEMAHTUYECKYI0 HOBU3HY CBOETrO A3blka, OCHOBAHHOMO Ha aOCTPAKTHOM MOHATUN OTHOLWEHWA U
NPUMEHMMOTrO KO BCEM ABNEHUAM AENCTBUTENBHOCTU. JIMHUM CRYXKaT NULLb ANA UANIOCTPaLUN
MOHATNA OTHOLWEHMA NOAOOHO TOMY, KAk HAbOP MaoUeK CYXKUT ANA UNIIOCTPALUN NOHATUA Ynicna. B
MaTeMaTUYeCcKmnx paboTax To, UTo ob0o3HavaeTca bykBamu, [lekapT 1 nocneaylolie MaTeMaTkim
Ha3bIBaAlOT NO TPAAULMM BENNUYNHAMM, HO MO CMbICIY 3TO HE NPOCTPAHCTBEHHbIE FeOMETPUYECKME
BENMUYNHDI FPEKOB, a UX OTHOLLEHUA. MoHATNE BeNnUMHBI Y [lekapTa TaK Xe abCTPaKTHO, KaK NMoHATME
yncna. Ho oHO, KOHEYHO, HKaK He CBOAUTCA K MOHATMIO YMC/1a B TOYHOM CMbIC/e C/IOBa, T. €.
paLnoHanbHOro uncna. B «freomeTtpum», noAcHas cBon 0603HauYeHnA, [leKapT YKa3blBaeT, UTO OHU
Nnofo6HbI (a He ToXKAEeCTBEHHbI) 0603HaUeHUAM apudMeTnUeCKon anrebpbi.

nO,D,O6HO TOMY, KaK BCA ap|/|¢lv|eT|/|Ka COCTOUT TOJIbKO N3 YETbIPEX-TIATA AencTBun, a
MMEHHO. CNNOXKeHWA, BbIUNTaHNA, YMHOXeHNA, AeneHNnA N n3BievyeHA KOPHA... TaK U B
reomMmeTpun gna HaxoxgeHma NCKOMbIX OTPE3KOB HaJO TOJIbKO I'Ipl/l6aBJ'IFITb nnn
OTHUMaTb Apyrme oTpeskun, Nin, nMmea oTpe3ok, KOTOprVI A 40nA 6onee HarnaAgHoro
conoctasjieHnA C Yncinamm 6y,D,y Ha3blBaTb eANHNLIEN U KOTOprVI BOO6LU,e MO?KHO
Bbl6|/|paTb NMPOn3BOJIbHO U, UMEA, KPOME HETO, iBa APYrnxX oTpe3Ka, Tp66yeTCﬂ HanUTK
quBeprIVI, KOTOprIh TaK OTHOCUTCA K OQHOMY U3 3TUX OBYX, KaK ,D,pyr0|7| KeanHunue, —
3TO PaBHOCUJIbHO YMHOXXEHWIO; NN XKe Tpe6yeTcr-| HanTK quBepr||7| OTpPE3OK, KOTOprIh
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TaK OTHOCUTCA K OAHOMY U3 ABYX AaHHbIX, KaK eAMHMLA K APYromy, — 3TO PaBHOCWU/IbHO
AENEHNIO; NN, HAKOHeL, TpebyeTcs HaTK OAHO, ABA UM HECKONBbKO CPeaHUX
MPOMNOPLUNOHANbHbIX MEXAY eAVHMLEN 1 APYTMM OTPE3KOM — 3TO PAaBHOCUSIbHO
N3BNIEUEHUNIO KOPHA — KBAAPaTHOro, Kybrnueckoro 1 T. . M A HUCKONbKO He Konebntocb
BBECTU 3TN apuPMeTUUYECKNE TEPMMHbI B TEOMETPUIO, YTOObI CAENATb MOE M3JIOKEHNE
6onee NOHATHbIM.

CemaHTuMKa anre6pa|/|quKoro A3blKa )J,eKapTa MHOTIO CJ10KHEee CeEMaHTUKN apmcbmemquKoro "
reomeTpnyeCckoro A3blkKoB, ONMMpakWnXcAa Ha HarnAagHble o6pa3u,b|. Mcnonb3oBaHmMe Takoro A3blka
M3MEHAET B3rNA4 Ha OTHOLWLEHNE MeXY A3bIKOM AEeNCTBUTENbHOCTbIO. O6Hapy>K|/|BaeTc;1, yTo 6YKBbI
MaTeéMaTn4YeCKoro A3blka MOryT 00603HayvaTb He TONIbKO Yncia n Cl)l/lrypbl, HO N HEYTO ropasao 6onee
a6CTpaKTHOe (Tquee, KOHCprKTHOe). Otciopa 6epeT Ha4yalno V|306peTeH|/|e HOBbIX MaTeéMaTU4eCKNX
A3bIKOB 1 ANaNeKTOB, BBeAEHNE HOBbIX KOHCTPYKTOB. I'Ipeu,ep,eHT ) co34aH ﬂ,eKapTOM. QakTnyeckn
,El,eKapT 3aJ10XKnn OCHOBY OnMncCaHuA ABMEHUN 0ENCTBUTENBbHOCTU C MOMOLLbIO (I)OpMaJ'II/BOBaHHbIX
CMBOJIbHbIX A3bIKOB.

HenocpepctBeHHOe 3HaueHune pedpopmbl [lekapTa 3aKkntoyanocb B TOM, YTO OHa pa3Bs3ana PyKu
MaTemMaTMKaM ANa co3gaHna B abCTpaKTHOM CUMBOJIbHOWN PpopMe ncuncneHnsa 6eCKOHeYHO Manbix,
OCHOBHbIE UAEN KOTOPOro B reomeTpuyeckorn popme Obinv N3BECTHbI ele apeBHUM. Ecnn K gate
BbIXOAa B CBET «[eomeTpum» Mbl NprbaBMM MosBEKa, TO OYYTUMCA B anoxe JlenbHuua n HbloToHa, a
ele yepes nosBeka — B dNoxe Junepa.

NcTopua HayKmn nokasbiBaeT, YTO HanbonbLuasA cnaBa 4OCTAaeTCA 0ObIYHO He TeM, KTO 3aKnagbiBaeT
OCHOBbI U, KOHEYHO, HE TeM, KTO 3aHUMaeTCA MefIKUMW 3aKITIYNTENIbHbIMY AoAeNIKamMu, a TeM, KTO B
HOBOM HarnpasBneHUN MbICIV NEPBbIM MONYYaET KPYMHble pe3yfbTaTbl, Nopa)atLme BoOObparkeHne
COBPEMEHHMKOB UM 6AMKanwmnx NOTOMKOB. TaKyto posib B €BpONenckon pusnko-mateMaTnyeckonm
HayKe cbirpan HbtoToH. MexXxay Tem n3BeCTHO BblCKa3biBaHWe HblOTOHa:

Ecnu a Bupen ganbue, yem ,El,eKapT, TO NMOTOMY, YTO A CTOAJT Ha rnJyieyax MMraHToss.

370, KOHEYHO, CBUAETENbCTBYET O CKPOMHOCTM FEHMANbHOIO YYEHOTO, HO ABMIAETCA TaKxKe
NpuU3HaHWeM JONra nepes NepBonpoXoALaMm CO CTOPOHbI «nepBononyyaTenein». A6110Ko,
npocnasuBLiee HbloTOHA, BbIPOC/IO Ha AepeBe, KoTopoe nocaann [ekapr.

1T. e. co cTopoHamm, paBHbIMM HEPABHBIM YACTAM.
2 [ipobyxdarowasca Hayka. [n. 8.

3 If | have seen farther than Descartes, it is by standing on shoulders of giants.
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[ Hazan | [ Tutyn ] [ OrnaBnenuve | [ Bnepen |
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 12. Ot [Jexaprta 1o byp6akn

12.1. ®opmann30BaHHBIN A3bIK

«CnepytoLiaa OCTaHOBKa — CTaHUMA AnpenesBka, — AOHOCUTCA XPUMIbIA FON0C U3 penpogyKTopa. —
MNoBTOpsAto: cTaHuMA AnpeneBka. Ha ctaHunu Nobepa noesg oCTaHOBKM HE MMEET».

Bbl egete Ha INEKTPUYKe Nno KneBckow xene3Hown gopore, a NOCKOJIbKY Bbl 3a6bInn 3aXBaTUTb KHUTY U
AesflaTb BamM HeYero, Bbl HAYMHaeTe PasMbIlWIATbE O TOM, KaK He6pe>KHO Mbl BCe elle OTHOCNMCA K
HawemMmy pogHOMY A3blKY. B camom pgene, uto 3a Henenoe BblpaxXeHne «0CTaHOBKWN He nveet»? He
npotue 1M CKa3aTb «He OCTaHaBJINBaETCA», AX, 3Tn KaHUenApCcKkne, KaseHHble Bblpa*KeHnA. YK nuuyT
06 aTOM, NnMWYT, a TOJIKY BCE HET.

OpaHako, ecnu Bbl He cxoauTe B AnpeneBKe ny BacC eCTb BpeMA Ha AanbHenwune pa3smMmblLlLIEHNA, Bbl
NOVMETE, YTO AeNo 34eCb BOBCE HE B He6pe>KHOM OTHOWEHNN K POAHOMY A3blKY, a B TOM, UTO
«OCTQHOBKM HE MMeeT» O3HAYaeT He COBCEM TO »Ke CaMoe, UTO «He oCTaHaBnmBaeTca». [loHATue
OCTAaHOBKW B XKeJIE3HOAOPOKHOM JIEKCUKOHE HE TOKAECTBEHHO C MOHATUNEM MPEKpalleHNA
OBUXeHWA. EMy MOXHO AaTb cneayroulee onpenenedme, He JIMWKOM U3AWHOE, HO 4OCTAaTOYHO
TOYHOE:. OCTaHOBKa — 3TO NpefgHamMmepeHHOoe npekKpalleHne aABKeHune noesfa, conpoBoxgaemoe
NMPUHATNEM MEP, HeO6XO,£I,I/IMbIX anAa obecneyeHuns BblXOAa NacCCaXXmnpoB 13 BaroHOB 1 BXOOa B
BaroHbl. DTO OYEHb BaXKHOe AN KeJNe3HOAOPOKHNKOB NMOHATHNE, N OHO CBA3aHO MMEHHO C
CywecTBuUTe/IbHbIM KOCTaHOBKa», a HE C INMaroJiomM «0CtaHaB/INBaTbCA». Tak uto ecnn, Harnpummep,
MalMHNCT OCTaHOBWJ1 Noe3, HO HE OTKPbU1 MHEBMAaTUYE€CKUX nBepePl, TO noe3[ «oCTaHOBUNCA», HO
HE «BO3bIM€EJT OCTAHOBKY».

*KenesHogopOXKHUK, AenaBLunin 06baBneHne, KOHeYHO, He MPOM3BOANI TAKOTO JIMHIBUCTUYECKOTO
aHanu3sa. OH NPOCTO BOCMO/Ib30BasICsA NPUBbIYHBIM NPOPECCUOHANTBHBIM TEPMUHOM, YTO NMO3BOJSINIIO
€My BblPa3nTb CBOO MbIC/Tb COBEPLLUEHHO TOYHO, XOTA U HECKOJIbKO KOPABO C TOUKN 3pEHNA
HenpodeccroHana. 3To — NPOoABIEHNE BECbMa PacnpPOCTPaHEHHOrO ABMEHUS: KOraa A3blK
ynoTpebnaeTca B CpaBHUTENBHO Y3KUX NpodeccnoHanbHbiX Lenax, HabnogaeTca TeHAeHUNA K
OrpaHMNYEHMIO YNCTIA UCMONb3YEeMbIX TEPMUHOB U NPUAAHMI0 MM 6osee YeTKOro 1 NOCTOAHHOIO
cMblicna. MponcxoanT, Kak roBopsT, popmanuzayud A3bika. Ecnmn 3ToT npouecc nosectn go
NOrMYeCcKoro 3aBepLueHuns, T A3blK OyaeT NosTHOCMbIO (hOPMAU308aHHbLIM.

MoHATME 0 popMann3oBaHHOM A3bIKE MOXKHO OMPeAENnTb CieayroLwmnm 06pa3om.

O6paTnMCA K Hallen Cxeme UCNOob30BaHMA A3bIKOBbIX MOAeNen aencTBuTenbHoCcT (cm. puc. 9.5) n
MOCTaBMM BOMPOC. KakuM 06pa3om BbINONHAETCA npeobpasoBaHue Ly > Ly, oT Kakon nHpopmaumm
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OHO 3aBUCUT? MOXHO NpeacTaBuUTb cebe ABe BO3MOXHOCTU.

1. MpeobpaszosaHue L1 > L, onpenenaeTca NCKNOUMTENbHO A3bIKOBLIMU OOBbEKTaMK Li, KoTopble

B HEM YYaCTBYIOT, 1 HE 3aBUCAT OT T€X A3bIKOBbIX I'Ipep,CTaBJ'IEHVIIZ Si' KOTOpPblE NM

COOTBETCTBYIOT MO CEMAHTUKE A3blKa. /IHaue roBops, A3bIKoBasA AeATeNIbHOCTb 3aBUCUT TOJTbKO
OT «GOpPMbI» A3bIKOBbIX OOBEKTOB, HO HE OT UX «COAEPKaHUA» (3HaUYeHNA).
2. Pe3synbTaT npeobpa3zoBaHmsa A3bIKOBOro 06beKTa Li 3aBUCUT He TONbKO (1 He CTONbKO) OT BMAa

camoro obbekTa Li, HO 1 OT NpeaAcTas/eHnA Si' KOTOpPOE OH Nopo»KAa€eT B roJsiose yeroseka, ot

accoumaunii, B KOTOpble OH BXOAWT, @, C/1eA0BaTeNbHO, OT JINYHOIO XKNU3HEHHOrO OMbITa
yenoBekKa.

B nepBom cilyyae Mbl Ha3biBaeM 53blK (hOpPMA/IU308AHHbLIM, BO BTOPOM He(hopManu308aHHbIM.

MopyepKHeM, 4To NosiHaA dopmanm3auma A3blka He 06s3aTeNIbHO O3HAYAET Ero MOJHYIO
an20pumMmMuU3ayulo, T. €. TaKoe NOJIOXKEHWe, Kora BCA A3bIKOBaA AeATENbHOCTb CBOAUTCA K
BbIMOSIHEHMIO YETKMX 1 OQHO3HAYHbIX NPEANVCAHNIA, B pe3yibTaTe KOTOPbIX KaXKAbllA A3bIKOBbII
06beKT L; npeobpasyeTca B COBepLUEHHO onpefeneHHbii 00beKT L,. MpaBuna npeobpasoBanma Ly >

L2 MOTyT d)OpMyJ'II/IpOBaTbCFI B BUpge 6oree NN MeHee XXeCcTKUX OFpaHI/ILIEHI/IVI n OCTaBNATb

onpeaeneHHyo cBoboay AeNCTBMIA, BaXKHO TONbKO, UTOObI 3TN OrpaHMYeHnA 3aBUCcenn b OT BUuaa
obbekTa Ly 1 noTeHUManbHbIx 06bEKTOB L, camux no cebe 1 He 3aBMCENN OT CEMaHTMKM A3bIKOBbIX

0OBbEeKTOB.

[laHHOe Hamn onpepeneHne (I)OpMaJ'II/BOBaHHOFO A3blKa OTHOCUTCA K J1yYalo, KOorfla A3biK
ncnosibdyeTca anAa co3faHunA Mmoaenen gencreutenbHoCcTn. Korga A3bik CNyXNUT CpeacTtBoM nepenavn
ynpaBnmow,eVl I/IH(I)OpMaLl,I/II/I (FI3bIK I'IpI/IKa3OB), nmeetT MecTto coBepLeHHO aHaJTIOrM4yHoOE AeieHne Ha
ABa BO3MOKHbIX TUMa peakunn.

1. YenosekK pearnpyet Ha NpuKa3 CTporo ¢opmasnbHo, T. e. ero 4eNcTBMA 3aBUCAT TONIbKO OT TOM
nHbopmMaLnm, KOTopaa CoAepPKMUTCA B TEKCTe NpurKasa, pacCMaTpruBaeMOM Kak
N30NMPOBaHHaA MaTepunasnbHasa cucTema.

2. [encrere yenoseka 3aBNCUT OT TeX NPeACTaBNEHUN 1 acCoLMaL i, KOTOpble Bbl3blBAET Y HErO
npuvKas. Taknm o6pa3om, OH Ucnosnb3lyeT pakTMyeckn ropasgo bonbLuyto nHGopmaumio, Yem
Ta, KOTOPaA CoAepXUTCA B TeKCTe NpurKasa.

MpUHLMNManbHOM pa3HULblI MeXAY A3bIKOM MPUKA30B 1 A3bIKOM Mogenen HeT. MNpurkas «npAvbcal»
MOXHO TPaKTOBaTb Kak MOAENb «eC/M Tbl HE CNPAYELLbCA, TO PUCKYeLLb NOTEPATb XKN3Hb». Paznnuune
mMexay NPUKasom 1n Moaesblo — B AeTansAx UCnosib3oBaHuaA nHGopmaumn. B obounx cnyvaax
$opMann3oBaHHOCTb A3blka NPMBOAUT K ONpeaeneHHOMY OTAENEHNI0 CMHTAaKCMCa OT CEMaHTUKN, K
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OTPbIBY MaTepualibHbIX A3bIKOBbIX 0ObEKTOB OT CBA3AHHbIX C HAMW ﬂpe,qCTaBJ'IeHI/IVI, K
r|p|/|o6peTeH|/||o A3bIKOBbIMY 06BbEKTAaMN KauyeCcTB HE3aBUCMMOWN CUCTEMDI.

B 3aBMCMMOCTI OT TOrO, KAaKOro TUMNa A3blK NCMOMb3YeTCHA, MOXXHO FOBOPUTb O HeGOPMaNIbHOM 1
bopManbHOM MbILLIEHUM,

Mpn HepopManbHOM MbILLNTEHUN A3bIKOBbIE 0OBEKTbI BaXKHbI M1aBHbIM 06Pa30M MOCTONbKY,
MOCKOJIbKY OHM BbI3bIBAlOT Yy HAC onpeaeneHHble KOMMIeKCbl npeacTaBneHnin. Cnoea 3aecb —
BEPEBOUKW, AEPras 3a KOTOPbIE Mbl U3BIEKAEM 13 MAMATN YaCTHLbl HALLErO XN3HEHHOTO OMbITa,
nepeknBaem NX BHOBb, COMOCTABMIAEM, COPTUPYEM U T. N. Pe3ynbTaToM 3TON BHYTPEHHEN paboTbl
ABNAeTCA NpeobpasoBaHmne NpeAcTaBNeHU S; > Sy, KOTOPOe MOoAeNMpPYyeT NepeMeHbl B OKpYKatoLLei

cpefe Ry > Ry. 310 He 3HauuT, ogHaKo, UTo HedhopMasnbHOE MbllLSIEHNE TOXAECTBEHHO C

6e3bA3bIKOBbIM. BO-MepBbIX, y>Ke caMo pacuneHeHne NoToKa OLLYLLEHUI 3aBUCUT OT CUCTEMDbI
MOHATUN, UKCMPOBaAHHON B A3biKe. Bo-BTOPbIX, 1 B NpoLecce npeobpa3oBaHna S; > S,

«HaTypanbHbIV BUA» A3bIKOBOrO 06bEKTa — CNIOBO — WUrPaeT HEMANOBaXXHYH POJb. Mbl OYEHb YacCTo
Nonb3yemMca accoumaLen UMeHHO MeXy CoBaMu, a He NpeacTaBneHnamu. NMostomy opmyny
HepOpPMaNbHOro MbILLIEHNA MOXKHO M306pa3nTb B BUAE

(S1, L) > (S2, Ly).

Mpwv popmanbHOM MbILLEHMN Mbl ONEPUPYEM C A3bIKOBbIMU OObEKTAMM Kak C HEKOTOPbIMU
CaMOCTOATENbHbIMU U CAaMOZOBMEIOWNMM CYLLHOCTAMU, 3a0biBas Ha Bpems 00 X CEMaHTUKe 1
BCMOMMHAsA O HEN NULLb TOrAA, KOrAa Hafo MHTEPNPETMPOBATb MNONYUYEHHbIN pe3ynbTaT UK YTOYHUTD
ncxogHole nocbikn. Gopmyna ¢opmManbHOro MbllUAEHNA TaKOBa:

819L19L2982.

[na toro yTOoObI d)oplvuaanoe MblLlLUIEHNE NPUBOANIIO K NMPaBUJIbHbIM Pe3YyJibTaTaM, CEMaHTUKa A3blKa
OOJTXKHa O6J'Ia,£l,aTb onpeneneHHbiMn CBOMCTBaAMMU, KOTOpPbIE€ Mbl XapaKTepunsyem TakKumm TepMnNHamMu,
KaK TOYHOCTb, onpeneneHHoCTb, OAHO3Ha4YHOCTb. Ecnu cemaHTUKa 3TMN CBOMCTBAMUN HE o6na,u,aeT,
TO Mbl HE CMO>KeM BBECTUN Takne ¢opmaanble npeo6pa3OBaH|/|ﬂ |_1 > |_2, YyTOoObI, NoJNb3yACb MW,

nosnyyaTtb BCerga npaBuibHbIN pe3ynbTaT. MOXKHO, KOHEUYHO, KaK-TO YCTaHOBUTb GpopManbHble
npaBuna npeobpasoBaHN 1 NONYYNTb, TAKUM 06pa3om, popManm3oBaHHbIN A3bIK, HO 3TO byaeT
A3bIK, NPMBOAALLNIA NHOTAA K TOXKHbIM BbiBOAAM. BOT nprmep ymo3aKkntoueHns, NpruBoaAaLLEro K
NOXXHOMY pe3ynbTaTy N3-3a HEOAHO3HAYHOCTU B CEMAHTUKE:

BaHAa — ybiraH.
LibiraHe npuwnwu B EBpony n3 WHgun.
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CnepoBaTtenbHo, BaHa npuwen B EBpony 13 iHguw.

NTak, Ha fene TOYHOCTb CEMAHTUKN U (I)OpMaJ'II/BOBaHHOCTb CMHTaKCNCa HeoTAeTNMbI N
(I)OpMaJ'IVBOBaHHbIM A3bIKOM Ha3blBae€TCA A3blK, KOTOprVI yaAoBNeTBOPAET oboum KPUTEPUAM. OpHako
Beaywnm Kputepumem ABIAeTCA KpI/ITepVIVI CUHTAKCMYEeCKN, N6o camo NMOHATUE TOYHOWN CEMAHTUKN
MOXKHO CTPOro onpeaeNninTb ToOJIbKO Yepe3 CUMHTaKCUC. A UMEHHO CeMaHTMKa TOYHA, eC/I MOXKHO
YCTaHOBUTb d)OpMaJ'Il/I3OBaHHbI|7I CUHTAKCUC, OAOLWUIN TONBbKO BE€PHblE MOOENN AEeNCTBUTENBHOCTI.

12.2. SI3piKOoBas MaIIMHA

TaK Kak CrHTaKkcmyeckme npeobpasosaHua Ly > L, B pamkax dopmann3oBaHHOro A3blka

onpenenaAnTcsa TONbKO GU3NYECKM BUIOM OOBHEKTOB Li’ dbopMann3oBaHHbIN A3bIK €CTb, B CYLHOCTMU,

MallVHa, NPon3BOAALasA Pa3inyHble NepemMeLLeHNs CMMBOJIOB. N5l NONHOCTbIO
anropMTMN3NPOBAHHOIO A3blKa, Hanpumep apnPMeTUKN, STOT Te3NC NPEACTABNSETCA COBCEM
OYEBUAHbIM U UANTIOCTPUPYETCA CYLLECTBOBAHMEM MALLIVH B OObIYHOM, Y3KOM CMbIC/e C/lIoBa
(aprndmMomeTp, SNEKTPOHHAA BbIUNCIIMTENIbHAA MALLMHA), BbIMOHAOWMX apudmeTmyecKme
anropuTmbl. Ecnv npaBuna npeobpasoBaHma NpeacTaBaoT cO60M NMLWb OrpaHMYeHns, To, BO-
MepBbIX, MOXKHO NMOCTPOWTb anNropuTM, KOTOPbIN NO 3aaHHbIM Ly 1 L, onpeaenseT, 3aKOHHO nn

npeobpa3soBaHue L, > L, BO-BTOPbIX, MOXKHO NOCTPOUTb anropuTMm (<rynblin»), KOTOPbIA NO
3afaHHOMY L, HauMHaeT BblfaBaTb BCe 3aKOHHble pe3ynbTaTbl L, 1 NpofonkaeT 3TOT npouecc Ao
6eCKOHeUYHOCTN, eCNN YNCNO BO3MOXHbIX L, He orpaHunyeHo. B o6onx cnyyasax Mbl umeem geno ¢

HEKOTOPOW A3bIK0BOU MAWUHOU, KOTOPAas MOXeT paboTaTb 6e3 BMeLllaTeNbCTBA YeNIOBEKaA.

Dopmanuvsauus Asblka MMeeT [iBa HEMNOCPEACTBEHHbIX CNeAcTBUA. Bo--nepBbIx, ynpoLyaeT npouecc
NCNONb30BaHUA A3bIKOBbIX MOAeNel, 6o NoABNATCA YeTKMe npaBuna npeobpasoBaHma Ly > Ly B

npegenbHOM Clyyae NOSIHOW anropuTMmn3anum 3To npeobpasoBaHme BOOOLLE MOXKET NPON3BOAMUTHLCA
aBTOMATNYeCKn. Bo-BTOpbIX, A3bIKOBaA MOAENb CTAHOBUTCA HE3aBMCKMMOM OT CO3JaBLUEro ee
yesloBeYeCcKoro Mo3ra, OHa CTaHOBUTCSI OObEKTMBHOWM MOAENbIO AeNCTBUTENbHOCTU. Ee cemaHTMKa
OTparkaeT, KOHEYHO, NOHATUA, BO3HMKLLME B NpoLecce pa3BUTUA KYNIbTypbl YeTOBEUYECKOro
0o6LecTBa, HO 1 NO CUHTAKCUCY OHa NpeACcTaBnAeT CO60M A3bIKOBYIO MaLLUMHY, KOTOpas MOXeT
npoAomkaTb paboTaTb N COXPAHATb CBOW CMbIC/T MOAENW AENCTBUTENbHOCTM AaXe B TOM CiyJae,
eC/in BCe YenoBeyeCcTBO BHe3anHo BbIMpeET. MI3yyana 3Ty Mofenb, pa3yMHOe CyLLeCcTBO, NMetoLlee
onpefeneHHoe npeacTaBneHne o npeameTe MOAENIMPOBAHUA, CMOXKET, BEPOATHO, NyTeM
COMOCTaBNEHNA MOAENN CO CBOMMIM 3HAHUAMM, BOCCTAaHOBUTb CEMAHTUKY A3blKa. [peactaBmm cebe,
YTO NIOAM NOCTPOUIIN MEXaHNYeCKYo mogenb CONHEYHOM CUCTEMBI, B KOTOPOW NJ1aHETbI
N300paxKaloTCA LWaprKamu COOTBETCTBYIOLMX PAa3MepPOB, BPaLLAIoOWMMKCA Ha CTEPXKEHbKaX BOKPYT
LeHTpanbHoro wapa — ConHua No COOTBETCTBYOLWMM OpbMTaM 1 C COOTBETCTBYIOLLMMN NEPUOLAMN.
M ponyctum, 4To 3Ta Mogenb nonana B pyku (Mnu B WwWynanbua?) obutatenel cocegHel 3se3qHoON
CUCTEMbI, KOTOPble KOe-4To 3HatoT 0 Hawewn ConHeYyHon cncteme, Hanpumep pacctoanma go ConHua
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HEeCKOMbKMX NNAHET Uy BpemMeHa ux obpatyeHns. Toraa oHM CMoryT coobpasunTb, YTO HAXOANTCA
nepen HUMW, 1 NoJyYaT AONONHUTENbHbIE cBeaeHNs 0 CoNHeUYHoM cucteme. To »Ke OTHOCUTCA U K
HayUHbIM TEOPUAM, KOTOPbIE CYyTb MOAENN PEASIbHOCTM B Pa3/INMUHbIX €€ acrneKTax, BbINO/IHEHHbIE B
mMaTepuane ¢popmMann3oBaHHOIO 3HAKOBOTO A3blKa. [ogobHO MexaHnuyeckol moaenu ConHeYHON
CUCTEMbI KaXKaana 13 HUX MOXKET ObITb, B MpuUHLMNE, pacludpoBaHa 1 UCMNonb30oBaHa NoObiMu
Pa3yMHbIMM CyLLeCTBaMMU.

12.3. YerbIpe TUIIA A3BIKOBOII IeATETbHOCTHU

A3bIK MOXKHO XapaKTepn3oBaTb HE TOJIbKO CTEMEHbIO €ro c|>opmam/|303aHHocw|, HO N CTerneHbto ero
a6CTpaKTHOCTI/I, KOTOpaA NaMepAeTCAa obunrem 1 CoXXHOCTbIO NCroJib3yemMblX A3bIKOBbIX
KOHCTPYKTOB. Kak mbl oTMeyvanu B rnaee 7, npasuibHee 661710 Obl roBopuTb HE 06 a6CTpaKTHOCTI/I, ao
KKOHCTPYKTHOCTU» A3blKa, HO TEPMWH 3TOT NMOKa HE NMPUHAT, NO3TOMY Mbl NMNOJIb3yeMCA TEPMNHOM
<<a6CTpaKTHOCTb>), KOTOprVI B 0ObIYHOM yn0Tpe6neH|/||/| yaule 0603HavyaeT UMeHHO KOHCTPYKTHOCTDb,
yem a6CTpaKTHOCTb B TOYHOM CMbICJe cfioBa. A3bIK, He VICI'IOﬂb3YlO|JJ,I/IVI KOHCTPYKTOB 11N
VICI'IOJ'Ib3YlO|JJ,l/IVI JINWb KOHCTPYKTbl CAMOIro HU3KOro ypoBHA, Ha30BEM KOHKPETHbIM. A3bIK,
VICI'IOJ'Ib3YlO|JJ,l/IVI CJTOXKHbIE KOHCTPYKTbl, HA30BEM a6CTpaKTHbIM. [eneHune 370, XOTA OHO ABNAETCA
YC1OBHbIM N OTHOCUTENbHbIM, UMEET, TEM HE MEHEE, BIMNOJIHE ACHbIN CMbICN. A OHO He 3aBUCUT OT
neneHnA A3blKOB Ha (I)OpMaﬂVBOBaHHbIe n Hec|>opmam/|303aHHb|e — 3TO [ABa Pa3HbIX aCrneKTa A3blKa.
KOM6VIHI/Ipy$I 3TW aCneKTbl, Mbl NONTy4YaeM YETbIpe TUMa A3bIKOB, NCMOJIb3yEeMbIX B UETbIpEX
BaKHEMLLNX cd)epax A3bIKOBOW AeATenbHOCTU. IX MOXHO PacnonoxnTb B CJie4yroLyto Ta6ﬂV|'~le:

KoHkpemHbiU A3bIK Ab6CMpakmHsil A3bIK

HegopmanuzosaHHeil A3biK NCKyccTBO ®dunocodus

Qopmanu3zosaHHelli A3blk  |OnucaTenbHble Haykn (TeopeTnuyeckre Hayku (MaTemaTuka,...)

Hwn BepTuKanbHOe, HY rOPU30HTaNbHOE AefIeHNE He ABNAETCA CTPOrMM, OQHO3HAYHbIM, @ HOCWUT,
cKopee, XapaKTep KONIMYECTBEHHbIX pa3nuuunn. Ha rpaHunyax mexagy sTuMm «4ncTbiMm» TUMamMn
A3bIKOB pacnonaralTcsa NepexogHble TUMbI.

InA nckyccTBa xapakrepeH A3blKk HepOpPManm30BaHHbIM U KOHKPETHbIN. CioBa BaXHbl NLLb Kak
CMMBOJIbI, Bbi3blBaloLMe onpefeneHHble KOMMeKCbl NpeacTaBaeHn U nepeKnBaHnm.
SMOoUMOHaNbHaA CTOPOHa UMeeT, Kak NpaBuo, pewwatwllee 3HavyeHe. OgHako 1 no3HaBaTesibHas
CTOPOHA BeCbMa CyLLEeCTBEHHA; B Hanbonee 3HaUNTENbHbIX MPON3BEAEHMAX NCKYCCTBA 3TN CTOPOHbI
Hepa3aenmbl. OCHOBHbIM Bblpa3nTeNibHbIM CPEACTBOM ABNAETCA 06pa3, KOTOPbIN MOXKET ObITb
CMHTETNYEH, HO BCeraa oCTaeTcA KOHKPETHbIM.
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[lBUraacb No ropmMsoHTanu, Mbl NePexXoamm OT UCKYCCTBa K drnocodmmn, KOTopasa XxapakTepusyerca
abCTpakTHbIM HepopManbHbIM MbiweHnem. CoyeTaHme Ype3BblYaNHON KOHCTPYKTHOCTH
NCMNOSIb3yeMbIX MOHATUN C He3HAYUTENbHON CTeneHbio dpopmanmsauum, Tpebytollee HanpAXeHHOW
paboTbl MHTYMUWK, AenaeT PunocoPCKmin A3biK, 6€3 COMHEHNA, CaMbiM TPYAHbIM TUMOM A3blKa 13
BCeX yeTblpex BMAOB. Korga nckyccTBo 3aTparmsaeT abCcTpakTHble ngen, OHO CMbIKaeTCA C
dunocoduen. C gpyron CTopoHbl,  Grnnocodura ana NOOWPEHMA NHTYULN CMIAOLWb N PAAOM
NCNOSb3yeT XyA0XKeCTBEHHbIN 06pa3 1 34eCb OHa FPaHNYNT C UCKYCCTBOM.

MNepemellanch B Hallen Tabnnuke BHK3, Mbl U3 obnactu punocodmm nonagaem B 06nactb
TEOPETUUECKUX HAYK C A3bIKOM abCTpaKTHbIM U dopManm3oBaHHbIM. Hayke BoobLe CBONCTBEHEH
bopMann3oBaHHbIN A3bIK; pa3nnyme Mexay onnucaTesbHbIMU U TEOPETUUYECKMMM HaYKaMM
3aKJ/0YaeTCA B Pa3IMUYHONM CTENEHM UCNOSIb30BaHMA MOHATUN-KOHCTPYKTOB. A3blK ONUcaTeNbHON
HayKM [OSKEH ObITb KOHKPETHbIM M TOUYHBIM, GOPMaNN30BaHHOCTb CMHTAKCKCA cama no cebe
60NbLLO PONK He NFPAEeT, OHa BbICTYNaeT Kak KPUTEPUIA TOYHOCTM CEMAHTUKK (nornyeckas
COrnacoBaHHOCTb onpeaeneHnin, NofHoTa Knaccmdukaumm v T. n.). Mogenu munpa, faBaemble
onucaTenbHbIMM HayKaMu, BblpaKatoTCs B TePMMHAX OOblAE€HHbIX HEMPOHHbIX MOHATUA MW NOHATUN
HN3KOW KOHCTPYKTHOCTU 1 COOCTBEHHO Kak MOAeNn oHY 6aHanbHbl 1 OQHOTUMHBLI: €CNK cAenaTb TO-TO
1 TO-TO (Hanpumep, noexaTb B ABCTPannio, BCKPbITb OPIOLLIHYI0 NOMOCTb AAFYLWKN U T. 1.), TO MOXHO
YBUAETb TO-TO 1 TO-TO. HanpoTuB, BCA CyTb TEOPETUYECKNX HAyK B TOM, UTO OHW fJatoT
NPUHLMNMANbHO HOBble MOAENWN AeNCTBUTENbHOCTM — Hay4YHble TEOPUN, OCHOBAHHbIE HA MOHATUAX--
KOHCTPYKTax, OTCYTCTBYIOLMX HA HEMPOHHOM YpoBHe. DopmMann3oBaHHOCTb CMHTAKCKCA UrpaeT
34ecb pelatoLyto ponb. MpegenbHyo TOUKY B TOM KBagpaTe Hallen Tabnnukn obpasyet
MaTeMaTMKa, COAeP KaLlan Camble CIOXKHbIE KOHCTPYKTbI U MCMOMb3YtoLasa NOMHOCTbIO
dopmannsoBaHHbIN A3biK. COOCTBEHHO rOBOPA, MaTeMATUKa — 3TO U €CTb A3bIK: GOPManN30BaHHbDIN
A3bIK, NCNOJSIb3yeMblli TEOPETUYECKMMN HAYKaMU.

I'Iepemeu_\aHCb OT OonmncaTtesibHbIX HayK BBEPX, Mbl CHOBa OKa3blBaeMCA B cd)epe NCKYCCTBa. oe-To Ha
rpaHn mexay onncaTte/ibHbIMU HayKaM U UCKYCCTBOM JTIEXKUT OEATENIbHOCTb XKYPHAJIUCTa NI
nncatenAa-HaTypasncra.

12.4. Hayka u ¢unnocodpus

N3 dopmann3oBaHHOCTY A3bIKa HaYKM BOBCE He ClnefyeT, YTO YUeHble MOTyT OrPaHNUNTbCA YNCTO
dopmanbHbIM MbiwneHneMm. [pumeHeHre roToBoN Teopumn TpebyeT AencTBUTENbHO popMarnbHbIX
onepauuin, He BbIXOAALWMX 32 PaMKIN onpeaeneHHoro A3blika. Ho cozgaHue HoBom Teopun — 3TO
BCeraa Bbixo/ 3a paMKu GpOpManbHOWM CUCTEMbI, 3TO BCErAa MeTacUCTEMHbIN nepexoa 60/bLIero nnm
MeHbLUero maclutaba.

KOHeUHO, HMKaK HeNnb3A CKasaTb, UTO BCe Te, KTO He pa3pyLwaeT CTapbiX (I)OpMaJ'II/BMOB, 3aHMMalOTCA
BelaMu 6aHaNbHbIMU U HETBOpPYECKNMN. OTO OTHOCUTCA TOJIbKO K TEM, KTO ,D'eVICTByeT B
COOTBETCTBUNA C YK€ MMeWNMNCA anroOpUuTMamu, BbiNOJIHAA NO CyLeCcTBy d)YHKLl,I/II/I A3bIKOBOW
MallnHbI. O,U,HaKO OOCTAaTO4YHO C/1O0XKHble (I)OpMaJ'IbeIe CNCTEMDbI HE alITOPUTMU3YEMDI N
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NpeacTaBnAlT WMPOKOoe none /1A TBOPUYECKON AeATeNbHOCTU. [lencTBme B paMmKax Takon CUCTEMbI
MOXHO CPaBHUTb C UTPON B WaxmaTbl. YTOObI XOPOLIO NrpaTh B LWAaXmaTbl, HAAO A0SO YYNUTbCA,
3aMOMHUTb MHOIO Pa3HbIX BAPUAHTOB M KOMOUHALMIA, NprnobpecTn cneunduyeckyio LaxmaTHYHO
NHTYNLUWIO. TaK 1 YUYEHbIN, UMEIOLMIA AENO CO CI0XKHBIM GOPMaNN30BaHHbIM A3bIKOM (T. €. C
MaTEMATUKOM — YNCTOW MU NPUKNAZHON), MyTEM MHOTONIETHEr0 06yUYeHNA 1 TPEHNPOBKU
pa3BMBaeT B cebe MHTYNLNIO CBOETO A3bIKa, YaCTO BECbMa Y3KOro, 1 NoJlyyaeT HOBble TeopeTUYeckmne
pe3ynbTaTbl. 9TO, KOHEYHO, AeATENIbHOCTb 1 6bnaropofHas, 1 TBOpYeCKas.

N Bce-TaKu BbIXOZ 3a paMKM cTaporo ¢opmanmsMma — 3To elle bonee cepbesHblii TBOPUYECKNN Liar.
Ecnu yueHbix, 0 KOTOPbIX Mbl FOBOPWN BbilLe, MOXHO Ha3BaTb YUEHbIMU-LIAXMATUCTAMU, TO YUEHDIX,
co3faloLWmx HoBble GOpPMan30BaHHbIE A3bIKA U TEOPUN, MOXKHO Ha3BaTb yUYeHbIMU-punocodamu.
Mpumep conocTaBeHNs 3TUX ABYX TUMOB YYeHbIX Mbl BUAENV B NpeablayLien rnase — 3To napa
Depma-LekapT. [TOHATMA HOBbIX TEOPUIA HE BO3HUKAIOT U3 NYCTOTbI B TOYHOM U GOpPManM30BaHHOM
Buae. OHY BbIKPUCTANNIN30BbIBAOTCA NOCTEMNEHHO B NpoLecce abCTPaKTHOrO, HO He
bopMann3oBaHHOrO, T. €. PUNOCOPCKOro, MblLLIEHMA. 3aeChb TakXKe TpebyeTcs NHTYMLMA, HO
NHTYLMA apyroro poaa — ¢unocodckas. «<Hayka, — nmcan lekapt B «<PaccykaeHunm o metoae», —
3aMMCTBYET CBOW NPUHLUMMbI U3 dunocodpum.

Co3paHue pyHAaMeEHTaNbHbIX HAYYHbIX TEOPUIA NIEXUT B MOrPaHNYHOM 0b6nacTn mexxay ¢unocoduein
1 HayKoM. lNoKa yueHbli onepupyeT C NPUBbIYHBIMY MOHATUAMN B PaMKax NPUBbIYHOIO
dbopMann3oBaHHOIO A3blKa, OH He HyXaaeTcA B punocodum. OH Nogo6eH LWaxMaTUCTY,
nepecTaBnAlLWEeMY OAHM U Te e GUrypbl Ha OAHOW 1 TON »Ke A0CKE, HO PeLLAoLWeMy pasHble 3aaaun.
N oH nonyyaeT HOBble pe3ynbTaTbl, ONMPAACh Ha CBOIO LIAXMATHYI, KOMOUHATOPHYI0 UHTyuumMto. Ho
NpPW 3TOM HUKOra He BblAET 3a Npeaenbl TOro, YTO 3a/10XKEHO B €ro A3bIKe, B €ro LWaxmaTax.
YnyuwnTb cam A3blK, GOpPMann3oBaTb TO, YTO elle He GOPMaNN30BaHO, — 3TO, 3HAUMNT, MPUKOCHYTbCS
K ¢unocodun. ECnm HoBasA Teopua He COAEPXKUT STOFO S/1IEMEHTA, TO OHA AABNAETCA TONbKO
CNeacTBMEM CTapbiX TeopUi. MOXHO CKa3aTb, YTO B KaXKAOM TEOPUN POBHO CTOSIbKO HOBOMO, CKOMbKO
B Hel punocodpun.

N3 cka3aHHOro ACHO, Kakoe 3HauyeHne nmeeT dpunocodua ana feAaTeNnbHOCTH yueHoro. B «uanekTtnke
npupoabl» O.OHrenbc nucan:

EctecTBOMCNbITaTENM BOOOPAXKAIOT, UTO OHM OCBOOOXKAAOTCA OT drunocodpum, Korga
UTHOPUPYIOT UK 6paHAT ee. Ho TaK Kak OHW 6€3 MbILIeHWA HEe MOTYT ABMHYTbCA HW Ha
Lar, Ana MblLNEHUA e HeobXoaMMbl NTOrnYecKne KaTeropumn, a 3T KaTeropum oHu
HEKPUTUYECKN 3aMMCTBYIOT MO0 13 06bIEHHOrO 06LLEero CO3HaHMA Tak Ha3blBaeMbIX
06pa3oBaHHbIX N0AeN, Haf KOTOPbIMM FOCMOACTBYIOT OCTATKM AaBHO YMepPLUNX
durnocopcknx cuctem, NMOO 13 KPOX, NPOCYLLIAHHbIX B 0053aTeNbHOM NOpAAKe
YHUBEPCUTETCKMX KYPCOB No ¢prnnocodum (KoTopble NpeacTaBisaoT CO60M He TONbKO
OTPbIBOYHbIE B3rMAAbI, HO M MELIaHWHY U3 BO33PEHUI NOAEN, NPUHAANEXaLnX K
CaMbIM Pa3/IMYHbIM 1 MO 6osbLUE YaCTU K CaMbIM CKBEPHbIM LWKOam), Nnbo 13
HEKPUTNYECKOTO N 6€CCUCTEMHOrO UTEHNSA BCAKOro poaa ¢prnnocopckmnx npon3BeaeHunm
— TO B UTOre OHW BCE-TAKWN OKa3blBalOTCA B NOAUMHEHUM Yy drnocodun, HO, K
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COXaneHuto, No BONbLUEN YAaCT CAMOW CKBEPHOM, 1 Te, KTO BOfbLue BCeX pyraeT
dumnocoduto, ABNATCA pabaMm Kak pa3 HaNXYALWNX BY/Ibrapr30BaHHbIX OCTaTKOB

Hamxyawux ¢punocodpckmnx cmcreml,
OTO 3BYUMT YAMUBUTEIbHO COBPEMEHHO!
12.5. ®opmanusanusa U MeTaCUCTEMHBII ITepeXof

[NpeBpaLyeHme A3bika B HE3aBUCMMYIO OT CO3[aBLUEro ero YenoBeyeCcKoro Mo3ra peanbHOCTb,
npoucxogdAwee 6narogapa ¢opmanusalmm, MMeeT Janeko naywme nocneactTsus. ToNbKo UTo
CO3[aHHanA A3bIKOBaA MalUMHaA (TeopusA) CTAaHOBUTCA, Kak YaCTb OKPY»KaloLEero YenoBeka Mmpa,
0O6BEKTOM M3YUYeHMA N ONMMCAHNA C MOMOLLbIO HOBOTO A3biKa. [poncxognT, Taknm obpasom,
MeTacUCTEMHbIN nepexof,. HoBbIv A3bIK Ha3blBaOT MO OTHOLIEHMIO K ONCbIBAEMOMY A3bIKY
Memas3bIKkoM, a Teopumn, CGOPMYIMPOBaHHbIE Ha STOM A3bIKE 1 KacaloLwmnecsa Teopuin Ha A3blKe-
0bbekTe, — Mmemameopuamu. Ecnn meTasasbik GOpMann3oBaHHbIN, TO OH B CBOIO ouepeb MOXKET
CTaTb O6BEKTOM N3YyUeHMA C MOMOLLbIO A3blKa C/IeayoLWEero YpoBHA N 3TOT METACUCTEMHbI MEPEXOA,
MOXeT NOBTOPATbCA HEOrPAHNYEHHO.

Taknm obpazom, bopmManmsauma A3bika nopoxaaeT 3¢deKT necTHmubl (cm. rnasy 5). Noao6bHo Tomy,
KaK oBflafeHne o6LWumM NPpYHLMNOM NPOV3BOACTBA OPYANI ANA BO3AENCTBUS Ha NpeaMeTbl
NPUBOAUT K MHOFOKPATHOMY MOBTOPEHUI0 METACMCTEMHOIO Nepexoia U CO3AaHMI0 epapXmnyecKon
CUCTEMbI MPOMbILLIEHHOTO MPON3BOACTBA, TaK 1 OBNageHMe 06 MM NPUHLUNOM ONUCaHWs
(MooennpoBaHus) AeNCTBUTENIbHOCTM C MOMOLLbIO GOPMaNIN30BaHHOO A3blKa MPUBOAUT K CO3A4aHMI0
nepapxmyeckon cncteMbl GopMan3oBaHHbIX A3bIKOB, HA KOTOPOW OCHOBAHbI COBPEMEHHbIE TOUHblE
Haykun. O6e nepapxmm MMetoT 3HaUnTeNbHYIO BbICOTY. HEBO3MOXXHO NOCTPOWTb PEAKTMBHbIN CamMoneT
FONIbIMU pyKamu. To XKe OTHOCUTCA U K UHCTPYMEHTaM, He06XoANMbIM A1 MOCTPOWNKK CaMorneTa.
Hapo HauMHaTb C NPOCTENLINX OPYANIA U MPOWTU BCIO NEPAPXIIO CJIOKHOCTU UHCTPYMEHTOB, YTOObI
Ao6paTbCA Ao camoneTa. TOUHO TaK Xe, UTobbl 06YUNTb ANKAPS KBAHTOBOW MEXaHNKe, NPUAETCS
HayaTb C apUPMETUKM.

12.6. JleiTMOTUB HOBOI MaTeMaTUKI

CyTb TOro, Uto Nponsowsno B MateMatuke B XVII B., — oBnageHne o6Wwmnm nprHLUMMNOM
NCMNoNb30BaHUA GOPManM30BaHHOIO A3blKa, AaBLUEE HAYano ABMXKEHMIO BBEPX MO NECTHULE,
KOTOPOE MPUBENO K MPaHAMO3HbIM AOCTUXKEHUSIM 1 NPOAOSIXKAETCS 1O HACTOALLErO BPEMEHMN.
MpaBaa, Toraa 3ToT NPUHLMN He 6bIN Tak YeTKO CHOPMYMPOBaH, Kak 3TO Mbl ieflaeM Tenepb, U caM
TEPMUH «HOPMANN30BAHHDIN A3bIK» NOABUICS TONbKO B XX B. HO paKTUUeCKM OH 1CMOob30BancA.
Pedopma [lekapTa, Kak Mbl BUaenu, 6biia nepebiM Warom Ha 3Tom nyTu. CoumHeHnsn [lekapTa u, B
YaCTHOCTU, UMTaTbl, NPUBEAEHHbIE Bbille, MOKa3blBAOT, YTO 3TOT LAl OTHIOAb He Obll ClyYaliHbIM, a
BbITEKAJ1 U3 €ro MeTofla NO3HaHWA 3aKOHOB NPUPOAbI, KOTOPbIN, eCcln ChOPMYNNPOBaTb €ro B
COBPEMEHHbIX TEPMIMHAX, M €CTb METOA CO3AaHNA MoAesel C NoMoLLblo GOPMaNM30BaHHOO A3bIKa.
JlekapT co3HaeT 06LHOCTb CBOEro METOAA M ero «MaTeMaTUUHOCTb». B «[paBrnax ana pykoBoACTBa
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YMa» OH BblCKa3blBAeT YBEPEHHOCTb, YTO JO/IKHA CYLLIECTBOBATb «HeKas obLan HayKa, 06bACHALWanA
BCe, OTHOCALLEECA K MOPAAKY U Mepe, He BXOAA B CC/IefoBaHME HUKAKMX YaCTHbIX MPpeaMeToBy. DTy
HayKy, MULLET OH, ClleAyeT Ha3BaTb «BCEOOLLEN MAaTEMATMKOMNY.

Hpyron Bennkuin matematuk-¢unocod XVII B. r. JleiibHuy (1646-1716) y>ke NONHOCTbIO MOHUMAET
3HauyeHune popmanmsauunm A3blika 1 MbllneHnsA. B TeueHne Bcen x4u3Hu JlenbHuy paspabatbisan
CMMBOMYECKOE NCUYNCTIEHNE, HA3BAHHOE M «YHNBEPCANIbHOWM XapaKTEPUCTUKONY», LieNbio KOTOPOro
OblN0 BblpaXkaTb BCE ACHbIE YeNnoBeYeCKme MbIC/IV U CBOAUTL TOrMYeCcKre YMO3aKNioueHns K YNCTO
MeXaHMYeCcKum onepauuam. B ogHomM n3 cBoMx paHHUX paboT OH 3anaBnAeT:

ICTUHHbBIV MeToA AOMKEH AaTb HaM HUTb ApraiHbl, T. €. HEKOoe ocsi3aemoe 1 rpyboe
CPeAcTBO, KOTOPOE HanpaBuo Obl pasymM, NoJoOHO HauepTaHHbIM IMHUAM B
reomeTpun n Gopmam onepaumi, NpeanmcbiBaembim obydaownmcs apuomeTrkin. bes
3TOro Hal pa3ym He cMor Obl NpoaenaTb ASIMHHBIN MYTb, HE COMBLUWCDL C JOPOTN.

370, NO CyLeCTBY, YKa3aHue Ha posnb GOpMann3oBaHHOIO A3blka Kak MaTepmanbHOro gakrTopa
NOHATUN-KOHCTPYKTOB, T. €. Ha €ro rnaBHyto ponb. H.bypbaku B nctopnyeckom oyepke o6 oCHoBaHM
MaTemMaTUKN NULeT:

MHoOrouncneHHble Mmecta n3 counHeHnin JleibHnua, B KOTOPbIX OH YNTOMUHAET O CBOEM
rpaHANO3HOM NPOEKTE 1 O NMporpecce, KOTOPbIN NoceayeT 3a ero peannsaunen,
NMOKa3blBalOT, C KAKOW ACHOCTbIO OH NMOHMMaeT GpOpPManm30oBaHHbIN A3bIK KakK YMCTYIO
KOMOMHaLMIO 3HAKOB, B KOTOPbIX MMEET 3HAYEHME NNLWb WX CLUENNIeHNE, TaK YTO
MaLLMHa CMOXKET MOJlyyaTb BCe TEOPEMbI 1 BCE HE[OPA3yMEHNA CMOTYT ObITb
pa3peLLeHbl NPOCTbIM BblUMCIeHNEM. XOTA NOJOOHbIE YasaHUA U MOTYT NOKa3aTbCA
ype3mMepHbIMU, BCE »Ke HaA0 NPU3HATb, YTO, HAXOAACb UMEHHO NOA UX MOCTOAHHbIM
BO34encTBuem, JlenbHmy co3gan 3HauMTENbHYIO YaCTb CBOMX MAaTEMATUYECKNX TPYAOB
N Npexae BCcero cBov paboTbl MO CUMBOJIMKE UCUMCIIEHMA 6ecKoHeYHO ManbiX. OH cam
3TO NpeKpacHO CO3HaBas U ABHO CBA3bIBaN CBOW NAeN O BBEAEHUN MHOEKCOB U
AETEPMUHAHTOB U CBOM HAaBPOCOK «[eomMeTpuUecKkoe NCUNCTIEHME» CO CBOEN
«XapaKTepUCTUKON». Ho OH cunTan, yto ero Hambonee 3HauYUTENbHLIM TPYAOM OyaeT
CUMBOJINYECKAA NOTMKa... U XOTA eMy He yAanocb co3aaTb NO4OOHOro NCUMCNEHNSA, OH

Mo KpanHen mepe TpUKAbl NPUCTYNan K peannsauumn CBOero HamepeHusz2,

Nnewn JlenbHurua 06 «yHMBepCanbHOWM XapaKTepUCTUKe» B CBOE BPEMSA He NoNyynnu pa3sutna. leno
dbopmanmsaymnm NOrMKkn CABMHYNOCb C MEPTBOM TOYKM TONbKO BO BTOPOW NonosuHe XIX B. Ho ngeu
JlenbHnua — CBMAETENLCTBO TOro GakTa, YTO NPUHLMMN ONNCAHNA AENCTBUTENBbHOCTU C MOMOLLbIO
dbopmManm30BaHHOTIO A3blKa €CTb BPOXKAEHHAA 0COOEHHOCTb EBPOMNENCKON MaTeMaTUKN, KOTOpas
Bceraa 6bisia ICTOYHMKOM ee pa3BUTUA, XOTA aBTOPaMM 0CO3HaBalaCb B Pa3IMUYHON CTEMEHM.

B Hawww uenn He BXOAMUT N3NTOXKEHNE NCTOPUM COBPEMEHHOI MaTEMATUKMN, Kak 1 NOAPOOHOoe
onuncaHme NOHATUN, NeXaLLnX B ee OCHOBE: [i5IA 3TOro NoHagobunacb 6ol oTAeNbHaA KHMUra. Ham
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NpUAeTCA YAOBNETBOPUTLCA KPAaTKUM OUEPKOM, 3aTPArnBaloLLMM NMLLIb TOT aCNeKT MaTeMATUKMX,
KOTOPbI B NEPBYIO oUepeab NHTEPeCYeT HacC B JaHHOW KHUTe, @ UMEHHO CUCTEMHbIV aCnekKT.

JIenTMOTUBOM Pa3BUTUA MAaTEMATUKKM B TeUEHWNE NOCNEAHUX TPEX CTONETUI ObINo NOCTENEHHO
yrnybnatouieeca 0Co3HaHe MaTeMATUKN Kak GOpMann3oBaHHOrO A3blKa 1 BbiTeKaloLee oTCloAa
BO3pacTaHMe ee KMHOTO3TaXKHOCTU», MPonCXoasLlee NyTeM METACUCTEMHbIX NEPEXOA0B Pa3INYHOro
MacLiTaba.

B ocTaBwenca yactn HacToALen rnaBbl Mbl PACCMOTPUM BaXKHeNLLMe NPOABEHNA 3TOro npouecca,
KOTOpPble MOXHO Ha3BaTb BapuauvAMM Ha OCHOBHYIO TEMY, UCNOMHAEMbIMM Ha Pa3NNYHbIX
NHCTPYMEHTAX 1 B Pa3fiMyHOM CconpoBoXxaeHnn. OQHOBPEMEHHO C POCTOM 34aHNA MaTEMATUKN
BBbICb MPOMCXOAUN0 PacLUMPEHME BCEX €r0 STaXeEW, B TOM UMCIe CAMOTrO HUXHETO, T. €. chepbl
NPUNOXKEHUN.

12.7. «<HecymecTByromue» 060 beKTbI

Mbl y>Ke roBOpuIm 0 KHEBO3MOXHbIX» YNCAX: MPPALMOHANbHbIX, OTPpULATeNbHbIX, MHUMbIX. C TOUKM
3peHnA NIaToHM3Ma UCMoNb30BaHMe TakNX YMcesl COBEPLUEHHO HefonyCcTMMO, a COOTBETCTBYIOLNe
3HaKun 6eccmbicnieHHbl. OgHaKo NHANNCKNE 1 apabcKkne MaTemMaTUKKU CTann UX MOHEMHOTY
NCMNONb30BaTb, @ B COBPEMEHHOM MaTemMaTnKe OHN YKOPEHMINCb OKOHYaTENbHO 1 6€CMOBOPOTHO U
NONyYnnM NOAKPENeHME B BUAE HOBbIX KHECYLLECTBYIOLMX» OOBEKTOB TaKnX, Kak 6@ CKOHEeYHO
yAaneHHaa Touka NI0CKOCTM. HO 3TO Npom30LWo He cpasy 1 BO3MOXKHOCTb NOfyyaTb NPaBusibHbIE
pe3ynbTaTbl, ONepuUpya C «HecyLLecTByOWUMM» 06beKTamn, 4ONroe Bpems NpeacTaBnanachb
yANBUTENbHOW 1 TauHCTBeHHOW. B 1612 r. maTemaTnk Knasuin no noBogy npasusiia «<MUHYC Ha MUHYC
AaeT Nc» Nncan: «3gecb NPoABAAETCA CNaboCTb YeNI0BEYECKOro pa3yma, KOTOPbIN He B COCTOAHUN
MOCTUTHYTb, MOYEMY OHO MOXET OblTb BEPHbIM.

B 1674 r. MonreHc no noBOAy OAHOrO COOTHOLLEHMA MeXAy KOMMAEKCHbIMM YNCaMy 3aMeyaerT:
«30ecb TAUTCA YTO-TO AJ1A HAC HEMOHATHOEY. «HenocTuKMMmble 3aragku MaTeMaTukmny — niobumoe
BbipakeHne Hayana XVIII ctronetua. Jaxe Kowwn B 1821 r. obnagan elle BeCbmMa HEACHbIMU

npeacraBneHnamm o AENCTBUAX HAZ KOMMAEKCHbIMMN BeMYnNHaMunS,

MocnegHWe COMHEHUA U HEACHOCTU, CBA3aHHbIE C HE MHTepPNpeTMPyeMbIMU OObEKTaMU, NCYE3Nn
TONbKO C BBEAEHNEM aKCMOMATMUUYECKOrO NoAxXoAa K MaTeMaTUUYECKM TEOPUAM 1 OKOHYATETbHbIM
OCO3HaHMEM «A3bIKOBOCTU» MaTeMaTUKN. Celyac Mbl CYNTAEM, YTO YAMBAATLCA U MPOTUBAUTLCA
HaNMYMIo B MaTeMaTMKe TaKnx 06 beKTOB He 60Mblue OCHOBaHWI, YeM OCHOBAHWI yAUBAATLCA NN
NPOTUBUTBLCA HANINYMIO Y aBTOMOOUNA fpYyruX AeTanemn, Kpome YeTbipex Konec, KoTopble
HenocpeaCcTBEHHO CONPUKAcatoTCA C 3ems1en U NPUBOAAT aBTOMOOWb B ABUXKeHMe. KoMMNeKCHble
yncna n ToMy nofobHble 06BEKTbI — 3TO BHYTPEHHME KKONTECUKU» MaTeMATUYECKMX Mogenen,
KOTOpble CBA3aHbl C APYrMMU KKONTECUKaMM», HO He CBA3aHbl HEMOCPEACTBEHHO C «3eMJIeiy, T. €.
3/1eMeHTaMN HeA3bIKOBOW AeNCTBUTENbHOCTU. [TOSTOMY MOXKHO AeNCTBOBaTb C HAMMU, KaK C
dopManbHbIMM 06beKTamMu (T. €. CO 3HaKaMU, HAPUCOBAHHbBIMKN Ha Bymare), B COOTBETCTBUM C UX
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CBOWCTBaMU, onpegenaeMbiMn’ akcmomamu. M He cnegyeT oropyaTbCA 1U3-3a TOrO, YTO Bbl HE MOXKeTe
NOWTW B 6YNOYUHYIO U KynuTb v-15 6y611KoB.

12.8. Vlepapxus Teopuii

Oco3HaHve NprHLMNAa ONUCaHWA AeNCTBUTENIbHOCTM C NOMOLLbIO pOPMann3oBaHHOIO A3blKa
NOPOXKAAET, KaK Mbl Buaenu, 3odeKT necTHuuUbl. BOT nprmMep necTHMLbI U3 TPeX CTYMNeHEK.
ApudmeTrKa — 3TO Teopua, KOTOPYIO Mbl MPYIMEHSIEM HEMOCPEACTBEHHO K TaKMM 06beKTam
HesA3bIKOBOW PeanbHOCTU, Kak A6/TOKN, 0BLbI, py6u, KunorpaMmMbl TOBapOB. 10 OTHOLLEHMIO K Hell
LWKOJSIbHaA anrebpa sBNAeTCAa MeTaTeopuent, KoTopas 3HaeT NNLWb OAHY peasibHOCTb — Yncsia 1
UMCNOBbIE PABEHCTBA, a €€ OYKBEHHbIN A3bIK — 3TO METAA3bIK MO OTHOLLEHWIO K A3bIKY Undp
apndmeTnkn. CoBpemMeHHas akcmomaTnyeckas anrebpa ABNAeTCs MeTaTeopurein No OTHOLEHMIO K
WKoJSIbHOW anrebpe. OHa UMeET AeNo C HEKOTOPbIMU 06beKTamn (MprpPoaa KOTOPbIX HE YTOUHAETCS)
N HEKOTOPbIMI ONnepauusMn Hag STUMIN 06beKTamn (Mprpoaa onepauunin Takxke He yTouHseTcs). Bce
BbIBO/bl A€NAOTCA 13 CBOWCTB OMnepaunin. B npunoxeHuax akcnomatmyeckom anrebpbl K npobnemam,
chopMynNMpPOBaHHbBIM Ha S3blKe LKOJIbHOW anrebpbl, 06EKTbl MHTEPNPETUPYIOTCA KaK NePEMEHHbIE,
a onepaunn — Kak apudmeTnyeckme genctema. Ho coepemeHHasn anrebpa ¢ He MEeHbLLVM YCNEeXoM
NPUMEHAETCA 1 K APYrM BETBSIM MaTeMaTUKK, Hanpumep K aHannsy uim reomeTpumn.

any6neHHoe n3yyeHume MaTemMaTUYeCKoW TEOPUN NOPOKAAET HOBbIE MaTEMaAaTUYECKNE TEOPUN,
KOTOpPble PpaCCMaTpPUBAOT UCXOAHYHO TEOPUIO B €€ Pa3/INYHbIX aCleKTaxX. CnepoBaTenbHO, KaXaas u3
ITUX TeOpI/IVI B HEKOTOPOM CMmblCIie rnpotLle (d)pr,ameHTaanee), yem NCxXoaHaA TeopunA, I'IO,EI,O6HO
TOMY, KaK CXOOHaA TeOpuA rnpotLle, yem AEeNCTBUTENbHOCTD, KOTOPYIO OHa paCcCMaTpUBaAET BCerda
JINWb B KAKOM-TO OJHOM acClekKTe. npOI/ICXOJJ,I/IT pacwenneHne mMmoaenew, BbiaeneHue n3 CoXXHOM
mMopenu Ha6opa 6onee MPOCTbIX Mmoaenewn. (Dopmaano HOBbI€ TEOPUNIN CTOJb XKe YHUBEPCAJIbHbI, KaK
ncxogHaAa TeopuAa:; X MOXKHO NMPUMEHATDb K nobbiM ob6beKTam, KOTOpPble yOOBNETBOPAKT aKCMOMaM
HE3aBUCNMO OT UX npmnpoabl. npl/l dKCMoMaTn4yeCKom nogxonae pasyinyHble MaTteMaTn4yeCkmne Teopummn
O6pa3leT, CTpOro roeopd, He nepapxunto No ynpaBJieHUo, a nepapxmto no CJIOKHOCTN. OpHako,
paccMaTpunBad Te Mmoesin, KOTopble Ha CaMOM [i€Ji€ BblpParKaloT 3aKOHbI Mpunpoabl (T. €. NCNONb3yKTCA
B MPUITOKEHUAX MaTeMaTI/IKI/I), Mbl BUANM, UTO MaTeéMaTUYeCKNE TEOPUNIN BMNOJTHE OTHET/INBO AENATCA
Ha YPOBHN coo6pa3Ho XapaKTepy 006beKTa, K KOTOPOMY OHU B AEeNCTBUTENbHOCTN NMPUMEHAIOTCA.
ApI/ICI)MeTI/IKa N aN1eEMeHTapPHaA reomeTpna HenoCcpeaCTtBEHHO KOHTAKTUPYIOT C HeA3bIKOBOW
AeNCTBUTENbHOCTbIO, a KaKaFI-HI/I6WJ,b TeopuAa rpynn ncnonb3yeTca 4nAa co3gaHmAa HOBbIX (I)I/I3I/Il-IeCKVIX
Teop|/||7|, N3 KOTOPbIX N3BNEKAOTCA CNeCTBUA, BblpaXe€HHbI€ Ha A3blKe anre6pb| N aHalln3a, KOTopble
3aTeM «4oBOoAATCA A0 YNCa» U TOJIbKO nodcdsie 3Toro CpaBHMBAOTCA C SKCNEPUMEHTOM. N sto
pacnpepgeneHne TEOpVII7I no ypoOBHAM COOTBETCTBYET B LL&JIOM TOMY NOPAAKY, B KOTOPOM OHU
BO3HNKaJIN NCTOPUNYECKN, N60 BO3HUKANN OHW nytem nocnenoBatesibHbIX METACUCTEMHDbIX
nepexoaos. CI/ITyaLI.VIFI 34€eCb B CYWWHOCTU TaKaA e, KakK N B Uepapxmn OpyD,I/IVI nponsBoAcCTBa. Beab n
OTBepTKOVI MOXKHO MpPU »KeJTaHNN KOBbIPATb 3eMIJTHO. OpaHako |/|3o6peTeHa OHa Obina He nonAa Toron
HYXHa B AEeNCTBUTENbHOCTU NULLb TOMY, Y KOIro €CTb BUHTDI, 60NTbl UNK wypynbl. Teopl/no rpynn
MOXKHO WITICTPUNPOBATb MPOCTbIMA MPUMEPaAMN N3 O6b|ﬂ,eHHOIZ MKU3SHU NN 3nemeHTapH0|7|
MaTeéMaThKW, HO NO-HacToALWeMYy ee NCNOJb3YIOT JINLLb MaTEMAaTUKA N CI)I/I3I/IKI/I-TeOpeTI/IKVI. I'IponaBU,y
B MarasmnHe Nnn NHXeHePY-NMpakTukKy TeOpunAa rpynn HyXKHa He 6onblle, yem OTBEPTKA I'IepBO6bITHOMy
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YesIoBEKY.
12.9. AKcmomMaTn4ecKmnii MeTop,

[nAa ppeBHMX rpeKkoB OO BEKTbI MAaTEMATUKIM MMENM peasibHOE CYLLEeCTBOBaHME B KMUPE NAENy.
HekoTopble CBONCTBa 3TNX 06BEKTOB NPeACTaBAANNCL YMCTBEHHOMY B30PY COBEPLUEHHO
HeOoCnopPUMbIMA 1 OO BABNANNCL aKCMOMaMU, ApYrne — HeoUYeBUAHbIE — C/lie0Baso AOKa3bIBaTb,
OnMpancb Ha akcuombl. Mpn Takom noaxoae He 6b110 60NbLLOK HEOOXOAMMOCTI B TOUHOM
bOpMYynNpPoBKe 1 MOHOM NepeyYHe BCEX aKCMOM: eC/I B OKA3aTeNbCTBE UCMOSb3YEeTCA Kakoe-To
HeOCrnopuMoe CBOMCTBO OOBEKTOB, TO HE TaK YK BaXKHO, 3aHECEHO OHO B CMNCOK akCMOM USIN HET —
MCTUHHOCTb AOKa3blIBAEMOrO CBOMCTBA OT 3TOro He cTpafaeT. XoTa EBknua B cBomx «Hauanax» un
NPUBOANT CMNCOK ONpeaenieHnin U akCMoM (BKIKOUaa MNOCTyNaTbl), OH, Kak Mbl Bugenu B rnase 10,
CNOLWb U PAJOM NCMOJIb3YeT MNONOXKEHNA, UHTYUTUBHO COBEPLLUEHHO OYEBUAHbIE, HO He BXOZALLME B
YMCNI0 aKCMOM. YTO e KacaeTcs ero onpeaeneHuni, To YMcio ux 6onblue, Yem YNCIO onpeaenaemMbix
0O6BEKTOB, M OHM COBEPLUEHHO HEMPUTOAHbI ANA NCNOIb30BaHNSA B NPOLeCcCe AoKa3aTeNbCTBa.
Cnncok onpepeneHuii B NepBon KHUre «Hayan» HauMHaeTcAa cnegyowmm obpasom.

1. Touka eCcTb TO, UTO HE MEEeT YacTen.

2. JInHuA ecTb AnnHa 6e3 WnpuHbI.

3. KoHUbI IMHUI CYyTb TOYKW.

4. MNMpAmasa NMHNA eCcTb Ta, KOTOPas OAVHAKOBO NEXXUT OTHOCUTENbHO BCEX CBOUX TOYEK.

N Tak panee, Bcero 34 onpepenenus. LLisenuapckun reometp XKJlambept (1728-1777) 3ameTnn no
3ToMy noBogy: «To, uto EBKNnA npeanocbinaeT B TakoM N306unmnmn onepeaeneHuns, eCTb HeYTO Bpoae
HomeHKnaTypbl. OH, COGCTBEHHO rOBOPSA, MOCTYMNAET Tak, Kak NOCTynaeT, HAaNpUMep, YaCoBLUUK UK
LAPYron pemMmecneHHNK, HAUMHAA 3HAKOMUTb YYEHMKOB C Ha3BaHMAMM OPYAUIA CBOEro MacTepCTBa».

TeHaeHUMs K popmanmsaumm MateMaTUKN NOpoanIa TEHAEHLMIO K YTOYHEHWIO ONpeaeneHni n
aKkcmom. Yxke JlenbHumL 06paTn BHUMAHME Ha TO, YTO NOCTpOoeHne EBKNNAOM paBHOCTOPOHHETO
TPeyronbHNKa ONMPAETCA Ha NONIOXKEHNE, KOTOPOE U3 ONpeAeNieHNN U aKCMOM He BbITEKAET (Mbl
pa3bupanu 310 noctpoeHue B rnase 10). OgHaKo NULWb co3AaHne HeeBKNMAOBOM reomeTpun H.
Nob6auecknm (1792-1856), N.bonban (1802-1860) n K.rayccom (1777-1855) nosnekno 3a cobon
BCeobLlee NpU3HaHVe aKCMOMaTUYECKOro NoaxoAa K MaTeMaTUYEeCKUM TEOPUSAM Kak OCHOBHOTO
MeTofa MaTemaTtunKu. MNepBoHavanbHO «Boobparkaemasn» reomeTpus JlobaueBCKoro, Kak 1 Bce
«BOOOparkaemMble» IBNEHMA B MaTEMATUKE, Oblla BCTpeyeHa ¢ HejoBepueM 1 BpaxaebHocTbio. Ho
BCKOPE HEOMNPOBEPKUMBIN PaKT CyLLeCTBOBAHWA STOM FEOMETPUN CTan MEHATb TOUKY 3peHMs
MaTEeMaTMKOB Ha OTHOLLEHME MeXy MaTeMaTMUYeCKoN Teopuel 1 eNCTBUTENbHOCTbIO. MaTeMaTuk
He MOor OTKa3aTb reomeTpum JlobaueBCKOro B npase Ha CyLiecTBOBaHMe, N60 Obina foKa3aHa ee
HenpoTMBopeunBoCTb. MNpaBaa, reomeTpus JlobaueBCKOro NPOTUBOPEUMIA HALLE FEOMETPUYECKOW
WHTYULWUW, HO NPW JOCTAaTOYHO MasloM NapamMmeTpe KPMBM3HbI MPOCTPAHCTBA OHA B MaJibix 06bemax
NPOCTpaHCTBa 6bl1a HEOTANYMMA OT reomeTpun EBknmaa. YTo e KacaeTca KOCMUYECKNX MacluTabos,
TO COBEPLUEHHO HE OUYEBUHO, YTO Mbl MOXKEM Y 34€Cb AOBEPUTLCA HaLLEN NHTYULNN,
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cbopmmpoBaBLLENCA NOA BO3AENCTBUEM OMbITa, OFPAaHNYEHHOro ManbiMn 06bekTamu. MTak, Mbl
nmeem nepen cobom fBe KOHKYpPUpPYL e reoMmeTpum, u BO3HMKAET BOMPOC, Kakas e U3 HNX
KNCTUHHaA»?

CTonT 3agymMaTbCA HaZ 3TUM BOMPOCOM, KaK CTAHOBUTCA ACHBIM, YTO C/IOBO «MCTUHHAA» He 3pA B3ATO
B KaBblYKK. CTPOro roBops, 3KCNePUMEHT MOXET AaTb OTBET HE HAa BONPOC 06 UCTUHHOCTY UN
NOXHOCTN reOMeTPUU, a INLLb HAa BONPOC O ee NOJIe3HOCTU UM 6eCcnone3HOCTN, @ TOYHEE, O CTEMEHM
none3HoCTn, Mbo coBcem 6ecnonesHbIX TEOPUI, NOXKaNYM, HE CYLLECTBYET. DKCMEPUMEHT UMEET Aeno
He C reoMeTpUYEeCKNMU, a C PU3NYECKUMU NOHATUAMMN. MNpr obpalLeHnn K SKCNEPUMEHTY Mbl
BbIHY>KAEHbI KakK-TO MHTEPNPETNPOBaTb reoMeTpryeckne o6 beKkTbl, HAaNpUMep, CYNTaTb, YTO NPAMbIE
NVIHAWN Peann3yoTca CBETOBbIMK lydaMun. ECiin Mmbl OGHapy»Kmnm, 4TO CyMMa YriioB TPEYrosibHMKa,
06pa3oBaHHOro CBETOBbIMM iyyamu, MeHbLue 180, To 3TO BOBCe He 3HaUuT, UTO reomeTpua EBKnnaa
«JIOXHa». bblTb MOKET, OHA «KMCTUHHAY, HO CBET PACNPOCTPAHAETCA He MO NPAMbIM, a MO Ayram
OKPYXXHOCTEN UK KaKMM-TMO0 ApYyrnm KPBbIM NMHUAM. Bbiparkasacb 6onee TOUHO, SKCNEPUMEHT
3TOT NOKAaXeT, YTo Slyun CBeTa HeNb3A pacCMaTpuBaTh Kak eBKNMAOBbI NpAmble. Cama eBKNNAoBa
reomeTpua STUM ONPOBEPrHyTa He 6yaeT. To e OTHOCUTCA, KOHEYHO, U K HEEBKINAOBOW reOMeTpUmn.
JKCNEePUMEHT MOXeT AaTb OTBET Ha BOMPOC, ABMAETCA N NyY CBeTa BonaoweHnem npamon EBknnga
nnn npamomn JlobauyeBCKOro, 1 3To, KOHEYHO, BaXKHbI apryMeHT Npwu Bbibope TON nnn gpyromn
reomeTpuu B KayecTBe OCHOBbI An1A GU3NYECKUX TEOPUI, HO NpPaBa Ha CyLweCcTBOBaHME y TON
reoMeTpun, KOTOPOW «He NOBE3/10», OH He OTHUMAET. bbiTb MOXKeT, e NoBe3eT B Clieayowmin pas, 1
OHa OKaeTcA BeCbMa YAOOHOM AnA ONMcaHMA Kakoro-To Apyroro acnekra A4encTBUTENbHOCTH.

Mono6Hble COOOparkeHNs NPUBENN K NepeoLieHKe OTHOCUTENIbHON BaXKHOCTU NpUpoabl
MaTeMaTUUECKMX OOBEKTOB U X CBOMCTB (BK/OUYaA OTHOLLEHUA KaK CBOMCTBA Nap, TPOeK U T. 4.
06beKTOB). ECnv npexae 06beKTbl NPeAcTaBAIMCb UMELMMN HE3aBUCUMOE pearbHOe
CyLEeCTBOBaHMe, a UX CBONCTBA — YEM-TO BTOPUYUHBIM 1 MPON3BOAHbBIM OT NPUPOAbI, TO Tenepb
MMEHHO CBOWNCTBa 0OEKTOB, 3aPpUKCMPOBaHHbIE B aKCMOMAX, CTann TO OCHOBOW, KOTOPas
onpegensaeT cneundrky AaHHON MaTeMaTUUYECKON TeEOPUN, a 06 bEKTbI YTPATUAN BCAKYIO crieunduky
1 BOOOLLE YTPATUI CBOIO «MPUPOAY», T. €. CBSI3bIBAaEMbIE C HUMW B 06513aTeNIbHOM NMopAaKe
NHTYWTUBHbIE MNPEeACTaB/IEHUNS; B aKCMOMATUUECKON TEOPUN OOBEKT 3TO HEUTO, YAOBNETBOPAOLLEE
aKcroMam. AKCMOMATUYECKIMIA MOAX0[ OKOHYATeNbHO yTBepannca Ha pybexe XIX n XX BB. HTynums,
KOHEUYHO, COXpaHuia CBOe 3HaYeHre OCHOBHOTO (1, NOXanyn, eAUHCTBEHHOI0) MHCTPYMEHTA
MaTeMaTUUEeCKOro TBOPYUECTBA, HO OKOHYaTENbHbIM Pe3yibTaTOM TBOPUYECTBA CTaNa CUMTATbCS
MONHOCTbI0 GOPMaANN30BaHHAA aKCMOMaTNUYeCKas Teopus, KoTopas NyTeM UHTEPMNpPeTaL MOXKET
NPUMEHATLCA K APYTrMM MaTeEMATUYECKUM TEOPUAM UIN K HEA3bIKOBOW 1€NCTBUTENIbHOCTU.

12.10. MeramaTreMaTnKa

Dopmanuzauma norukn boina HayaTa (eCnn He cuMTaTb NEepPBbIX NONbITOK JlIenbHMLA) B cepeamnHe XIX
B. pabotamu [>xk.byna (1815-1864) n 3akoHueHa K Hayany XX B. rnaBHbIM 06pa3om bnarogaps
paboTtam Lpepepa, K.C.Mupca, Opere n MNeaHo. B pyHaameHTanbHOM Tpyae Paccena n Yantxega
«Principia Mathematica» (sbiwen 8 1910 r.) yxke ncnonb3yeTtcsa popmann3oBaHHbIN A3blK, KOTOPbIN,

http://www.refal.net/turchin/phenomenon/chapter12.htm (13 n3 20) [11.06.2008 14:03:02]



Mnaea 12. Ot [lekapTa go bypbakm

€C/IN He CUNTATb HeCYLLEeCTBEHHbIX BapuaL i, sBNAETCA 06LenpUHATLIM MO HacToALee BpeMs. DTOT
A3bIK Mbl OMMCann B rnaBse 6, Tenepb Mbl AaAVM KPATKNN HAOPOCOK popManm3aLmnm normyeckoro
BbIBO/JA.

CywecTByeT HECKONbKO SKBMBANEHTHbIX APYT APYry $opManbHbIX CUCTEM NOrMYeckoro Bbisoaa. Mbl
OCTaHOBMMCA Ha caMoi KoMnakTHon. OHa UCnonb3yeT BCEro OfHY JIOrnM4ecKyio CBA3KY —
nmnankaumio v oanH KBaHTOP — KBaHTOP o6wWwHOCTU [ 3aTo OHa BKIOYaEeT NOrnYecKyo
KOHCTaHTY, KoTopas n3obpaxaetca cumaonom 0 n 0603HayaeT TOKAECTBEHHO NIOXKHOe
BblCKa3blBaHMe. VIcnonb3yaA 3Ty KOHCTAHTY, MOXKHO OMMncaTb OTpuMLaHKe BbicKa3biBaHuA P Kak p L0, a
N3 OTPULIAHUA U UMMSINKALWW NEerKo NOCTPOUTb N OCTallbHble ornyeckue cBaAsKn. KBaHTop
CyLLeCTBOBaHMA BblpaXaeTca yepes OTpULaHne 1 KBAHTOP OOLLHOCTU, TaKnM 0O6pa3oM, HaLl CKaTbIN
A3blK SKBMBaNlEHTEH NOSIHOMY A3bIKY, PaCCMOTPEHHOMY B rnase 6.

(Dopmaanaﬂ cancTema (ﬂ3bIKOBaﬂ MaLIJI/IHa) CoAepPMUT MATb CXeM aKCMOM U [1Ba MNMpaBwWJia BbiBOJa.
CxeMbl akCMOM TaKOBbI:

Al.p O(g Op).

A2.[p O(g U] Of(p Ua) C(p Cn)].

A3.[(p 0O0) 00] Up.

A4. (X)[p Ug(x)] Olp O Z)q(x)].
AS. (x)q(x) Lq(b).

3pecb p, g, F — Npon3BosibHble BbiCKa3biBaHMA: B cxeMax A4 1 A5 3anucb ((X) 03HavaeT, uto
BblAeneHa ofgHa 13 CBOH6OAHbIX NepeMeHHbIX, OT KOTOPbIX 3aBUCUT BblCKa3biBaHMe (; 3anucb g(t)
O3HayaeT, YTO BMECTO 3TOW NepeMeHHOWN NoACTaBeH NPOM3BOSIbHbIN TepM t; HakoHeL, B cxeme A4
npegnonaraeTca, YTo NepeMeHHasn X He BXOAUT CBOOOAHO B BbiCKa3blBaHMeE p.

BbipaxkeHne «cxema akcMom» O3HayaeT, YTo BbiCKa3biBaHUe, nmetoLee Bua ogHom n3 popmyn Al —
A5, paccMaTpmBaeTCA Kak lormyeckasa akcnmoma. Jlerko ybeamntbcs, UTo 3TM akCUOMbI COOTBETCTBYIOT
Hawemn nHTymummn. Cxembl A1 — A3 3aTparmBaloT TONbKO NCYUCIIEHNE BbICKA3bIBaHUN, U NX
NCTUHHOCTb MOXHO NPOBEPUTb MO TabNnLam MCTUHHOCTU NIornyecknx cBA3oK. OKasblBaeTCA, YTO OHU
MCTUHHbI BCerga He3aBMCUMMO OT TOrO, Kakme MCTUHHOCTHbIE 3HAYEeHMA NPUHMMALOT BblCKa3blBaHWA p,
g nr. Cxema A4 rnacut, uto ecnm (X) cnegyeT npm NtoOOM X 13 BbiCKa3blBaHMA P, KOTOPOE OT X He
3aBUCKUT, TO U3 p cneayeT cnpaBegMBoCTb (X) npu ntobom x. Cxema A5 — 310 daKTUUeCKn
onpepneneHne KBaHTopa obLWHOCTU: e ((X) BepHO AndA BCEX X, TO OHO BEPHO U ans noboro t.

MpaBuna BbiIBOAA MOXHO KPaTKO 3anuncatb Ciegyrowmm o6pa3om:
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3pecb Hafl YepTON CTOAT MOCHINKK, @ NOJA YepTon — 3aKnoueHus. lNepBoe npasuno (HocAwlee no
TpaauUMn NATUHCKOE Ha3BaHe Modus ponens) racuT, YTo eCiin eCcTb iBe NOCHUIKU: BbiCKa3blBaHNe
P 1 BbiCKa3blBaHWe, yTBEpXKAatoLee, UTo 13 P cesyeT (, TO B KaUeCTBe 3aK/I0UeHNA Mbl BbIBOAMM
BblCKa3blBaHue (. Bropoe npaBmno — npasuno o606ueHua (generalization) ocHoBaHO Ha TOM, UTO
ec/Iv yaanoch JoKa3aTb HeKoe BblCcKa3blBaHue P(X), coaepkallee CBOOOAHYIO NepeMeHHyIo X, TO
MO>XHO 3aKJTOUUTb, YTO 3TO BblCKa3blBaHVe OyAeT BEPHO Npwu II060OM 3HAUEHMM STON NEePEeMEHHON.

Nornyeckum BbiBogoM GopmMysbl g U3 MHOXKeCTBa GopMyn X (MOCbITOK) Ha3blBaeTCs KOHeYHas
nocnenoBaTesibHOCTb GopMy’

D =(dy, y, .. dy)

TaKad, YTo dn coBnapaeTt C g 1 KaXxaaA d)opmyna di, ecTb nnbo d)opmyna N3 MHO>KeCTBa NOCbINOK X,

nnbo nornyeckan akcmoma, 6o 3aknoYeHne, NolyYeHHOE MO NpaBuiaM BbiBOAa M3 NpeablayLmx
dopmyn d;. Koraa mbl paccmaTprBaem akCOMaTUYECKYIO TEOPNIO, TO B KaYecTBe MHOXeCTBa X

burypumpyeT COBOKYNMHOCTb BCEX aKCMOM AAHHOW TEOPUK, @ NOTNYECKINI BbIBOL HEKOTOPOW GopMyIbl
eCTb ee 00Kd3ameJsibCmao.

NTakK, nokasatenbcTBo GopMybl Camo cTano popmanbHbiM 06beKToM, GOPMYyNoN onpeaeneHHoro
BuAaa (nocnefoBaTeNbHOCTb JIOTMYECKMX BbICKa3blBAHWI), BCIEACTBME YEro BO3HMKNA BO3MOXKHOCTb
YNCTO CUHTAKCMYECKOro NCCIefoBaHNA JOKA3aTeNbCTB Kak CBOMCTB HEKOTOPOW A3bIKOBOW MAaLUMHbI.
Ha 3Ty BO3MOXHOCTb yKa3zan [.IMmnbbept (1862-1943), KpynHenwmnin matemaTuk XX B., KOTOPbI
BMeCTe CO CBOVMIMW YYEHUKAMM 1 3a/10K1UJ1 OCHOBbI HOBOIO HanpasneHua. [mnbbepT BBeN NoHATME
MeTanA3blka 1 Ha3Basl HOBOE HanpaBs/ieHe MeTaMaTeMaTUKON. TepMUH Memacucmemda, KOTOPbIV Mbl
BBENIN B Hayasie KHUMM (M KOTOPbIN ceryac ABNAETCA 06LWEeNPUHATLIM), BOSHUK B pe3ynibTaTte
0606wWeHna TepmmnHonoruu M'nbbepTta. lencTButenbHO, Nnepexos K UCciefoBaHuUIo
MaTeMaTUYeCKMMn CpeacTBaMy MaTeMaTUYECKMX JOKa3aTeNbCTB — APKUA NpUMep
KpPYMHOMAaCLITabHOro MeTacnCcTeMHOro nepexoaa.

OcHoBHas uenb, KOTOpPYIO npednenoBasa nporpamMmma, HameyeHHasA rI/IJ'Ib6epTOM, 9TO AOKa3aTeJIbCTBO
HEMPOTNBOPEYNBOCTU Pa3JIMUYHbIX CNCTEM aKCNOM. Cncrema akCcMom Ha3biBaeTcA I'IpOTI/IBOpe‘-II/IBOVI,
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€C/N 13 Hee MOXKHO BbIBECTM HEKOTopYto GopMyny ( 1 ee oTpuLaHme —(q. Jlerko nokasaTb, YTo ecim
CyLecTBYeT XoTa 6bl 0fHa TakaAa ¢opMyna, T. €. eClN TEOPUA MPOTUBOPEUNBA, TO U3 HEE MOXKHO
BbIBECTU Nto6Yt0 dopmyny. NosToMy And akcMoMaTMUYeCKo Teopum BONPOC O HEMPOTUBOPEUNBOCTH
CUCTEMbI aKCMOM, Ha KOTOPbIX OHa OCHOBaHa, MMeeT Ype3BblyaliHO 60blIoe 3HaYeHre. DTOT BOMPOC
AONYCKAET YNCTO CMHTAKCMUECKYIO TPAKTOBKY: MOXKHO N 13 3afaHHbIX GopmMyn (Ha6opoB 3HAKOB),
AENCTBYA MO 3aaHHbIM GOpPMarbHbIM MpaBKiam, MONYUYNTb 3afaHHbI popManbHbI pesynbTtaT? M3
TaKoW NMOCTaHOBKM Bonpoca 1 ucxoaun Ninb6epT; 3aTem 0Ka3anocb, YTO CYLWeCTBYIOT U Apyrue
BakKHble CBONCTBA TEOPUIA, KOTOPbIE MOXKHO MCCIefoBaTb CUHTAKCUYECKUMM MeTogamun. Ha aTom
MyTK 6bI/I0 NONYYEHO MHOFO UHTEPECHENLLMX N BaXKHENLINX Pe3ysIbTaToB, MaBHbIM 06pa3om
HeraTMBHOIO XapakKTepa; 0AHAKO Mbl HE MOXEM 3[eCb Ha HUX OCTAHABNBATbLCA.

12.11. ®opmanusanusa TeOpUU MHOKECTB

[MoHATME COBOKYMHOCTU, NN MHOXKECTBA, MPUHAANEXUT K Unciy pyHaameHTanbHeNLWmMX NOHATIN,
[AAHHbIX HAM NPUPOAON, N NPeLWecTBYET NOHATUIO Ynca. B cBoem nepBMYHOM BUae OHO He
anddpepeHumpyeTca Ha NOHATME KOHEYHOTO 1 6€CKOHEYHOrO MHOXECTB, OAHAKO, 3Ta
AanddpepeHumaLma NnoaBNAETCA BeCbMa PaHO; BO BCAKOM C/lyyae, B APEBHENLLNX MUCbMEHHbIX
NaMATHUKAX Mbl Y>K€ HaXOANM MOHATME O 6ECKOHEYHOCTU N BECKOHEYHOM MHOKECTBE. DTO MOHATUE
MCNONb30BaNIOCh B MaTEMATUKE NCMOKOH BEKOB, OCTaBaACb YNCTO MHTYUTUBHbBIM 1 CaMO COOOM
pa3yMeLwrMca, 1 He NoABepPrasach CneynanbHOMY pacCMOTPeHUIo, Noka MNeopr KaHtop (1845-1918)
He co3gan B 70-x rogax CBOK TEOPUIO MHOXECTB, KOTOpas BCKOPE fierna B OCHOBY BCEM MAaTEMATUKM.
MoHATUE MHOXeCTBa (KOHEUYHOro 1 6eCKOHEeYHOro) ocTaeTca y KaHTopa No-npeXKHeMy MHTYUTUBHDIM,
OH onpegensaeT ero cnegyrowmm obpasom: «[log MHOXKECTBOM NOHMMAIOT 0O beANHEHNE B O[HO
Lenoe o6beKTOB, XOPOLIO Pa3fINYMMbIX HALLIEN UHTYMLMEN U HALLEN MbICNIbIO». DTO «onpeaeneHne»
ABNAETCA, KOHEYHO, He B 6onbLUuen CTeENEHN MaTEMATUYECKNM ONpeaeneHneM, YeM «OnpeaeneHmney
EBKNnaa «Touka ectb TO, YTO HEe UMEeET YacTen». Ho, HeCMOTPSA Ha CTOMNb HEYETKNE UCXOAHbIEe
nosuuuu, Kantop (onaTb-Taku NogobHO rpeyecknm reoMeTpam) cosfan CTPONHYI0 1 NOTUYECKN
nocnefoBaTeNbHY0 TEOPUIO, C MOMOLLbIO KOTOPOW eMy YAAnoCh MPUBECTY B 3aMeYaTesbHbIN
NOPALOK OCHOBHbIE MOHATUA N AOKa3aTeIbCTBA MaTeEMaTUUYECKOro aHanun3a. («MpocTto nopasntenbHo,
— nuweT H.bypb6akn, — KaKyto YeTKOCTb MOCTEMNEHHO NPUOBPETAIOT Y HErO NMOHATUA, KOTOpPbIE,
Ka3anocb, 6binn 6e3HafeKHO 3anyTaHbl B KIAaCCMUYECKON KOHLENUUN KOHTUHYYMa».) C Teopuren
MHOECTB MaTEMATUKN NONYUYNUIN eAUHOO0OPA3HbIN METOA CO34aHMA HOBbIX MOHATUN — KOHCTPYKTOB
N [OKa3aTeNnbCTBa X CBOMCTB. Tak, Hanpumep, AeENCTBUTENbHOE YNCIIO eCTb MHOXECTBO BCEX
nocnefoBaTeNbHOCTEN PaLMOHANbHbIX YACEN, UMEIOLWMX NPeaen; OTPEe30K AeNCTBUTENbHOW MNPAMON
— MHOKeCTBO AeNCTBUTENbHbIX Ymcen; GyHKUMA — MHoxkecTBo nap (X, f), rae xn f—
LAEeNCTBUTENbHbIE Yncna.

K koHuy XIX B. Teopua MHOXecTB KaHTopa nonyyaeT npr3HaHne 1 eCTeCTBEHHbIM 06pa3om
COUeTaeTcsa C akcMomaTuyeckum metogom. Ho TyT pasparkaeTcsi 3HAaMEHUTbIN «KPU3NC OCHOBY
MaTeMaTUKK, NPOAOSIXKABLUNIACA B TEUEHMWE TPEX AeCATUNETUIA. B Teoprn MHOXKeCTB Obinn
O06Hapy»KeHbl «MapafoKcChbl», T. €. MOCTPOEHUA, MPUBOAALLNE K NPOTUBOpPeUYnaMm. MepBblit NapagokKc
o6Hapyxun bypanu-®optn B 1897 r., 3aTem NoABUNOCH eLle HECKONbKO. Mbl MpBeAeM B KauecTse
npumepa napagokc Paccena (1905 r.), KOTOPbIN MOXHO N3N0XWTb, ONUPAACH NNLLb Ha NePBUYHbIE
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MOHATUA TEOPUM MHOXKECTB 1 HE HapyLLas B TO XKe BpeMA TpeboBaHUN MaTEMATUUYECKOW CTPOFOCTH.
Mapagokc 3ToT TakoB. Onpepenm M Kak MHOXECTBO BCEX TEX MHOXKECTB, KOTOPbIe He Coaep»KaT
cebA B KauecTBe anemeHTa. Kasanocb 6bl, 3T0 onpepeneHune BNosHe 3akoHHO, n6o obpasoBaHme
MHOXECTB 13 MHOXeCTB — OfjHa U3 OCHOB Teopuun KaHTopa. Mexay TeM OHO NPUBOANT K
npoTmnBopeunto. Ytobol caenatb ero 6onee AcHbIM, 0603HauUMM yepes P(x) CBOMCTBO MHOXeCTBA X
ObITb 21emMeHTOM camoro cebsa. B cumonnueckon popme

P(x) =x [Ox.(12.1)

Torga no onpeaeneHnio MHoXecTBa M Bce ero aniemeHTbl x 06nagatoT CBOVCTBOM,
NPOTUBOMONOXHbIM P(X):

X OM ==P(x). (12.2)

Tenepb NOCTaBMM BOMPOC: ABAAETCA I CAMO MHOXeCTBO M CBOMM 3n1eMeHTOM, T. €. UCTUHHO N P
(M)? Ecnn P(M) nctunHo, To M [OM, cornacHo onpegenenuto (12.1). Ho B Takom cnyyae, nogctasnas M
BMeCTO X B yTBepkaeHue (12.2), mbl nonyyaem =P(M). Ecnu M Bxogut B MHOXecTBO M, TO No
onpegeneHunio NocsieiHero OHo He JoOMKHO obnaaaTb cBoncTBom P. U HanpoTus, ecnun P(M) noxHo, T.
e. umeeT mecTo P(M), To cornacHo (12.2) M gonxHo Bxoantb B M, T. e. P(M) nctnHHo. Takum obpasom, P
(M) He MoXeT 6bITb H/ UCTUHHBIM, HU NOXKHbIM. C TOUKM 3peHnsa popmasnibHONM NOTMKM Mbl fLOKa3anu
ABE NMMANKALNN:

P(M) O-P(M), =P(M) CP(M).

Ecnu BbIpa3ntb MMNAMKaLmMio Yepes oTpuLaHme n U3bIOHKLMIO Y BOCNOSIb30BaTbCA CBOVCTBOM
om3bloHKuum A [JA =A, To nepBoe BbiCKa3biBaHMe nNpeBpatutca B 7P(M), a BTopoe — B P(M). Mbl
nonyuymnnu popmanbHOe NPOTUBOPEYME U, ClIef0BaTENbHO, N3 TEOPUM MHOXECTB MOXKHO BbIBECTU UYTO
YyrogHo.

[NapagoKcbl co3ganu yrposy Ana Teopum MHOXKeCTB 1 OCHOBAHHOIO Ha Hell MaTemMaTU4ecKkoro
aHann3a; BO3HMKNO0 HECKONMbKO GnNocoPpCcKko-MmaTeMaTUYECKUX HAaNPaBNEHNI, NpeaniaraBLUmX
pa3nnyHble BbIXOAbI U3 TynuKa. Hanbonee pagukanbHoe HanpasneHue Bo rnase ¢ bpayspom,
NonyymBLLEE HAa3BAaHNE UHMYUUYUOHU3MA, NOTPebOBano He TOIbKO NOJIHOIO OTKa3a OT TeEopUM
MHOeCTB KaHTopa, HO 1 KOPEHHOro nepecMmoTpa Norukn. IHTynumnoHmncTckasa mateMaTunka
OKa3anacb JOBOJIbHO C/TIOXKHOW 1 C TPYAOM NOAAAI0LWENCA PAa3BUTUIO, @ MOCKOJbKY KNnacCUyecKuin
aHanm3 nNpu 3ToM BblIbpacbIBanCA Ha CBasKy, TakaA No3uuma 6bina HageHa Henpremnemonm ans
60NbLINHCTBA MaTeEMATUKOB. KHMKTO He MOXET M3rHaTb Hac 13 pas, CO3AaHHOro ansa Hac KaHTopomy,
— 3aABuN MnMnbbepT, N OH HaLen BbIXOA, KOTOPbIN COXPaHWT OCHOBHOE COAePKaHNe Teopuu
MHOKeCTB 1 B TO »Ke BpeMA YCTpaHWU napagoKcbl U NpoTueBopeumns. Bmecte co cesonmm
nocnegoBatenamu Nmnbbept cdopmmpoBan rmaBHoOe Pycsio, MO KOTOPOMY HanpPaBUIOCh TeUeHne
MaTeMATUYECKON MbICIIN.
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PeweHune MNnbbepTa NONHOCTbIO COOTBETCTBYET AYXY PA3BUTUA EBPOMNENCKON MaTemMaTUKK. Ecnm
KaHTOp paccmaTtpumBan CBOK TEOPUIO C Cyrybo naaTOHOBCKNX MO3NLMIA — KaK NCCriegoBaHme CBONCTB
peanbHO CYLECTBYOWMX U AENCTBUTENBHO («aKTyaslbHO») 6ECKOHEYHbIX MHOXECTB, TO, Mo MmnbbepTy,
MHOEeCTBa Haf0 pPacCMaTPUBaTb NPOCTO Kak HEKOTOPble 0ObEKTbI, yAOBNETBOPAKLINE aKCMOMaM,
aKCMOMbI »Ke Hafo CPOPMYNIMPOBaATb TaK, UTOObI onpeaeneHuns, NPMBOAALLME K NapagoKkcam, CTanm
HeBO3MOHbI. [lepBas cucTemMa akCMOM TEOPUN MHOXECTB, HE MOpOoXKAatoLaa NpoTnsopeunii, boina
npeanoxeHa LUepmeno B 1908 r., 3atem oHa 6bina mognduumpoBaHa. bbinv npeanoxkeHol n apyrue
CUCTEMBbI, OfHAKO OTHOLLEHNE K TEOPUN MHOKECTB OCTaNIOCb HEN3MEHHbIM. B coBpemMeHHOoM
MaTemaTnKe TeEOPUA MHOKECTB UrpaeT Posib KapKaca, CKesieTa, KOTOpbI CoeVHAET B euHoe Lenoe
BCe ee yacTu, HO He BUAEH CHapYy»KM N He conpuKacaeTca HenocpeaCcTBEHHO C BHELHMM MUPOM.

nO-HaCTOFlLLleMy NMOHATb 3Ty CUTYyaunto N COBMECTUTb (I)OpMaJ'IbeIVI " cop,ep>|<aTeanb||7| dCMneKTbl
MaTeMaTUKN MOXHO TOJIbKO C «A3bIKOBOW» TOUKMU 3PEHNA Ha MaTEMATUKY. JTa TOuUKa 3peHnA, KOToOpPYyto
Mbl HACTOVNYNBO nposoAnIN Ha NPOTAXEHNN BCEN KHUTW, npmneoanT K CJ'IG[J,YIOLIJ,GVI KoHuenuumn.
Hunkaknx dKTyaJIbHO 6eCKOHEUYHbIX MHOXKECTB HET HU B peasibHOCTU, HN B HalleEM BOO6pa>KeHVIVI.
EQVHCTBEHHOE, YTO Mbl MOYKEM HaTU B CBOEM BOO6pa>KeHVII/I, 3TO npencrasneHne o noTeHUManbHOW
6EeCKOHEYHOCTW, T. €. 0 BO3MOXXHOCTH HeOorpaHM4YeHHO NOBTOPATb Kakon-nnbo akr. 30ecb HApo
MOJTHOCTbIO COMNaCuUTbCA C VIHTyl/ILI,VIOHVICTCKOI‘/‘I KpI/ITI/IKOVI KaHTOpOBCKOVI TEOPUNN MHOKECTB N OTAATb
DOJIXKHOE ee I'J'Iy6l/IHe N NPOHNUATEJIbHOCTW. OpHako gna Toro, 4yTOObI NCNONBb30BaTb TEOPUIO
MHOXeCTB TakK, KaK 3TO AeJlaeT cOoBpeMEHHaA MaTeEMaAaTUKa, BOBCE HE HAa[JO HAaCJ10BaTb CBOE
Boo6pa>|<eH|/|e M NbiTaTbCA NPeACTABUTb KaKTyaJIbHYIO» 6ecKoHeyHoCTb. «MHOXecTBay, KOTOpble
NCMOJIb3YIOTCA B MaTEMaAaTUKE — 3TO MPOCTO CMMBOJ1bI, A3blIKOBbI€ 00bEeKTHI, ncnoJsibsyemblie OanAa
NnoCcTpoeHnA Mmoaenen 4encTBUTENbHOCTM. nOCTyJ'IVIpyeMbIe CBOWCTBA 3TUX 0OBEKTOB YaCTUYHO
COOTBETCTBYKOT MUHTYUTUBHbBIM MOHATNAM COBOKYMNMHOCTU U noTeHUManbHOW 6eCKOHEeYHOCTH, no3ToOMYy
MHTYNUNA YHaCTUYHO NMNOMOra€eT B Pa3BUTUN TEOPUN MHOXKeCTB, HO MHOIda n obmaHbIBaeT. Korpa
HOBbIVN MaTeEMATNYECKNI (ﬂ3bIKOBbIVI) 00beKT onpenenAaeTca Kak KMHOXXeCTBO», MOCTPOEHHOE TaK-TO
N TaK-TO, 3TO onpepeneHne He NMeeT HNKakKoro sHa4eHnA a1 CBA3N 00beKTa C BHEWHNM MUNPpPOM, T. €.
OnAa ero nHTepnpetaynn, a HyXKHO Nnlb ON1A NMPUBA3KN K KapKaCy MaTeEMaTUKN, OJ14 3alernyieHnA
BHYTPEHHUNX KOJTECNKOB MaTeMaTNUYECKUX mogaenen.

Takum o6pa30M, A3bIK TEOPUN MHOXKECTB ABJIAETCA d)aKTI/I‘-IeCKI/I MeTaA3blKOM MO OTHOLWUEHUIO K A3bIKY
conepmaTeanon MaTeéMaTunkn n B 3TOM OH I'IOJJ,O6eH A3bIKY JIOTNKN. Ecnu nornka — ato TeopuA
AJOKa3aTeJIbCTBa MaTeéMaTUYeCKNX yTBep>|<,qu|/||7|, TO TEOPUA MHOXKECTB — 3TO TEOPUA
KOHCTPYNPOBaAHNA MaTEMaAaTNUYECKUX A3bIKOBbIX 006beKTOB.

[Mouemy Xe UMEHHO VHTYUTUBHOE NMOHATME MHOXeCTBA /1Ierno B OCHOBY MaTeMaTLUyeCKoro
KOHCTPYMpPOBaHUA?

OnpepennTb BHOBb BBOAMMbBIN MaTEMATUUYECKNA OOBEKT — 3HAUUT YKa3aTb €ro CeMaHTUYecKune
CBA3U C Y>Ke BBeleHHbIMM 06 beKTaMu. 3a UCKNOUEHEM TPUBMANIBHOMO CyYasi, KOraa peyb UaeT o
nepe 0603HaYeHNM — 3aMeHe 3HaKa Ha 3HaK, 3TUX CBA3el Bcerga 6biBaeT MHOIO 1 B HUX MOXKET
y4acTBOBaTb MHOIO paHee BBeeHHbIX 06 bEKTOB. I BOT BMECTO TOr0, YTOObI FOBOPWUTD, UTO HOBBIN
0OBbEKT CBAI3aH TAK-TO U TaK-TO C TaKMMU-TO U TAaKUMU-TO CTapbiM/ 06 beKTamMu, FOBOPAT, UTO HOBbIN
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0OBbEKT eCTb MHOXECTBO, NOCTPOEHHOE TaK-TO N TaK-TO U3 CTapblX 00beKTOB. Hanpmmep,
paunoHasibHOEe YNCNO eCTb pe3ynbTaT AeneHnAa AByX HaTypalibHbIX YACEN: YACNUTENA Ha

3HameHaTesb. Yncno /7 ecTb 06BEKT X TAaKOW, UTO 3HAUEHVE GYHKUMN «4UCIUTENb» (X) ecTb 5, a

3Ha4yeHune (I)yHKLl,I/II/I «3HaMeHaTéeJ1b» (X) ecTb /. MG)KD,y TeéM B MaTEMaATUKe oNnpenenAarT pauMoOHalnbHOE
YNCJTO NPOCTO KaK MNMapy HaTypalibHbIX YNCeS. TOYHO TaK e Hago 6b1510 6bl roBOpuTb TOJIbKO O
peasiusayuu AEeNCTBUTENbHOIO Yncna pa3ninyHbiMn NoCNenNoBaTENbHOCTAMM PaLUNOHAJIbHbBIX YACEN,
NOHNMMaA Nnog 3Tum onpeneneHHyr ceMaHTn4yeCKkyro CBA3b MeXxay HOBbIMU N CTaPbIMN A3bIKOBbIMA
obbekTamn. Bmecto 3toro FOBOPAT, UTO AEeNCTBUTENbHOE YMCSIO eCMb MHOXeCcmaso
nocneaoBaTenbHOCTEN PaunoOHalIbHbIX YCES. B HacToAWwee BpeMA 3Ty TEpMUHONOIIo anenyeTt
pacCcMaTpunBaTb KaK NnepeXxntok niaToOHOBCKNX BO33peHl/IVI, COrnacHO KOTOPbIM BaXHbl HE A3blIKOBbIE
2N1eMEHTbI, a CKpbiBalOWMECA 3a HUMU 3JTEMEHTDI «mpgeanbHom peabHOCTUN», NO3TOMY, yTOoObI
np|/|o6peCT|/| NnpaBo Ha CywecTBOBaHNE, 00beKT OOoJ1XKeH 6bIn onpepenATbCA Kak «peasibHoe»
MHOXeCTBO. Mlgesa MHOXeCTBa BblABUHYNACb Ha «PyKOBOAALLYIO pa60Ty» B MaTeMaTuke Kak oanH 13
dClrNeKkToB CBA3UN NMA-3Ha4YeHne (a MMEHHO TOro (I)aKTa, YTO 3HaYeHnemM 0ObIYHO ABNAETCH
KOHCTPYKUNA, COCTOALWAA N3 HEKOMOpOoeo Yudida 3J'IeMeHTOB), a BpA4 N CTONT AOKa3biBaTb, UTO CBA3b
nMMmA-3HavYeHne Bceraa 6bina un 6WJ.GT OCHOBOW A3bIKOBOIrO KOHCTPYNpPOBaAHUA.

12.12. Tpakrat byp6aknu

B 3akntoueHmne 3ToM rnaBbl HeNb3A He CKa3aTb XOTA Obl HECKONbKO C/I0B O MHOFOTOMHOM TpakTate .
Bypb6akn «3nemeHTbl MaTeMaTuKn». HMKona bypbaku — KONneKTMBHbIN NCEBAOHMM, 3@ KOTOPbIM
CKPbIBaeTCA rpynna BUAHbIX MaTEMATUKOB, MMaBHbIM 06pa3om ¢paHLy3CKuX, cnoxmnaLiaaca B 30-x
rogax Hawero croneTunsa. Hauano BbiNyCKy B CBET «DIeMEHTOB MaTeMaTUKK» 6b110 nonoxeHo B 1939 .

O6befnHeHMe cneynanmcToB B pas/inyHblx 0bnactax matemaTukm B rpynny bypbaku npoursowwno Ha
6a3e KoHLUenumMm MaTteMaTKM Kak GopManin3oBaHHOro A3blKa. Llenb TpakTata — M3N0XNTb C 3TON
TOUKM 3PEHMA BCe BaXHeNLW e JOCTMKEHNA MaTeMaTUKW, NPeACTaBUTb MaTEMATUKY Kak eguHbIN
dopmanm3oBaHHbIN A3bIK. V1 XOTA TpakTaT bypbaku no pa3HbiM NOBOAAM NOABEPraeTca KPUTHKe CO
CTOPOHbI HEKOTOPbIX MAaTEMATUKOB, OH, HECOMHEHHO, ABMAETCA BaXXHOW BEXOW Pa3BUTMA MAaTEMATUKN
Mo NyTX ee CaMO OCO3HAHMKA.

MonynapHo koHuenuua bypbakn n3noxkeHa B CTaTbe «APXMTEKTYpPa MaTeMaTKu». He npeBpalyaerca
NN MaTemMaTrKa B BaBMNOHCKyo 6alLHI0, B CKOMJIEHME N30AMPOBAHHbIX ANCUUNINH — CnpaluBaeT
aBTOp B Hayvarne ctatbn. iMeem nn Mbl Aeno ¢ 0gHOM MaTeMATUKOW UIIN C HECKONTbKUMU
maTemaTmkamn? OTBET Ha 3TOT BONPOC AaeTcA Takon. CoBpeMeHHasa akcMomaTnyeckasa matemMaTuka
— e[VHCTBEHHbIN GOPMann30BaHHbBIN A3bIK, BblparkaloLWwnin abcTpakTHbIe MaTeMaTUYeCcKne
CTPYKTYpPbl, KOTOpble NPeACcTaBnAlT cCOO0M He OTAeNbHble He3aBUCKMble 0ObEKTbI, @ 06pa3syioT
nepapxmyeckyto cuctemy. Nog ctpykrypon bypbakm noHMMaeT HEKOTOPOE YMCNO OTHOLIEHWI MeXay
obbekTamu, obnagaoLmx onpegeneHHbiMmM ceoncTeamu. OctaBnAaa 06BbEKTbI MOMHOCTbIO
HeonpeaeneHHbIMU, 1 OPMYyNNpya CBONCTBA OTHOLLIEHWIA B BUAE aKCMOM, a 3aTeM, U3BNeKasa U3 HNX
CNeacTByA NO NpaBuiiam NOrmyeckoro BbiIBOAa, Mbl MOslyyaemM akCMOMaTUYECKYyo TeOpUIO JaHHOM
CTPYKTYpbl. B nepeBofie Ha Hall A3bIK, CTPYKTYpa — 3TO CEMaHTMKa MaTemaTmnyeckon mogenu. A3
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yrcna CTPYKTYP MOXKHO BbIAENNTb HECKOJTbKO TUMOB GyHAAMEHTaNIbHbIX MOpOXKAaoLWmnX CTPYKTyp. K
HUM OTHOCATCA anrebpanyeckne CTPYKTYpbl (OTpakatoLme CBONCTBa KOMMNO3MLMK 06 bEKTOB),
CTPYKTYpbl MOpAAKa, Tononornyeckme CTpyKTypbl (CBOMCTBA, CBA3AHHbIE C MOHATUAMM OKPECTHOCTMH,
npeaena, HernpepbiBHOCTW). Kpome Hanboree obLielt CTPYKTYpbl AaHHOIO TUNA, T. €. CTPYKTYPbI C
HaUMEHbLUUM YNCSIOM aKCMOM, B Ka’KAOM TUME MOPOXKAALMX CTPYKTYP Mbl HAXOAUM CTPYKTYpbI,
MoNyyYeHHble NyTeM BKNIOYEHNS JOMONHUTENbHbBIX aKCUOM. TaK, B TEOPUIO FPYNn BXOAUT Teopus
KOHEUHbIX Fpynn, Teopus abenesbix rpynmn, Teopua KOHeYHbIx abeneBbix rpynmn. KombrnHauus
MOPOXKAALMNX CTPYKTYP AAeT CJIOXKHbIE CTPYKTYpPbI, KaK, HanprumMep, Tonosnornyeckas anrebpa.
TaknM 06pa3om, BO3HMKAET Mepapxus CTPYKTYP.

Kak e ncrnonb3yeTca akcMoMaTUyecknii MeTol B MaTemaTnyeckom TBopuectse? MIMeHHO 3aech,
nuweT bypb6aku, akcnomaTtirka 6osblue BCEro CoONnmMXaeTcs C SKCnepumeHTanbHbiM meTogom. Cneays
JlekapTy, OHa «pa3gensieT TPYAHOCTU, UTOObI Nyylle UX pa3pelnTby. B JoKa3aTenbCTBax CNOXKHOM
TEOPUN OHa CTPEMUTCA Pa3beaANHUTD raBHble MNPYKUHbI GUIYPUPYIOWNX TaM PacCy>KOEHWI 1, B3AB
NX NO OTAENbHOCTY, BbIBECTU U3 HUX CNleAcTBUA (paclienneHne Moagenen unm CTpyKTyp, 0 KOTOpPoMm
Mbl FOBOPWW BbllL€); 3aTeM, BO3BPALLAACh K MICXOAHOW TEOPUN, OHA CHOBA KOMOUHMpYET
NpeaBapuUTENbHO BblAeneHHbIe CTPYKTYPbl U M3YYaeT, Kak OHW B3aMOAENCTBYIOT MeXay COOO0M.

1 3urenbc ®. Juanekmuka npupodsi. M.: Tocnonutunspar, 1955. C.165.

2 byp6aku H. InemeHmsl mamemamuku // Ouepku no nctopun matematuku. M.: M3a-so UHoctp. NnT.,
1963. C.15.

3 3T0 MHEHWe 1 NPYBeAeHHbIE BbiLLEe LUTaTbl B3ATbI U3 KHUrK: Beinb . O unocopuu mamemamuku.
M.;J1., 1934.

[ Hazag | [ Tutyn ] [ OrnaBneHuve | [ Bnepeq ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 13. Hayka u meTaHayka

13.1. OxcnepumeHTanbHasA PU3NKa

Ha py6exe XVI n XVII ctonetnn, korga 3aknagbiBasiMcb OCHOBbl HOBOW MaTEMATUKK, Oblfiv 3aN10XKeHbI
TaKXe OCHOBbI 3KCNepUMeHTanbHon Gpusnku. Begyuaa ponb npnHagnexunt 3geck Manuneto (1564-
1642), KOTOPbIN He TONbKO CAENAN MHOFOUNCIIEHHbIE OTKPbLITUA, COCTaBUBLLME 3MOXY, HO B CBOMX
KHUrax, nncbMax un 6ecefiax yumn cCOBpeMeHHUKOB HOBOMY METOAY NoJlyyeHusA 3HaHu. Bo3pencreue
[anunes Ha ymbl 6b1710 OrPOMHO. [Ipyrm 4enoBEKOM, CbIrPaBLLMM Ba)KHYIO POSib B CTAHOBNEHNN
3KCnepuMeHTanbHOM Hayku, 6bin QpeHcrc bakoH (1561-1626), BbicTynunBLINiA C GUNocoPpckmm
aHaNIM30M Hay4YHOrO 3HaHMA N MeToAa UHAYKLUMN.

B otnnune ot OpPeEBHUX TPeEKOB eBponeMCKme yyeHble OTHIOAb HE OTHOCUJTNCD C NMpe3peHNEM K
SMNMpmnyeCckomy 3HaHUIO 1 I'IpaKTVNECKOI‘/'I AeATenbHOCTU. B TO xe BpeMA OHN NOJIHOCTbIO OBJ1afENIN
TEeopEeTUYECKUM Hadteanem rpekoB 1 yxKe BCTYNMWJIN Ha NYTb CcOOCTBEHHbIX OTKprTI/IVI. CouyeTtaHune
ITNX aCNeKkToB N Nopoaunsio HOBbIVN MeToA. b3KOH nuuwerT:;

Te, KTO 3aHMMaNNCb HayKamu, 6611 UK SMNNPUKAMK, UK gormaTrkamu. Mepeble,
nofgo6HO MypaBbio, TONIbKO COBUPALOT 1 MONb3YHTCA CO6pPaHHbIM. BTopble, Nofgo6HO
nayky, 13 cammx cebsa co3natoT TKaHb. MNyena e n3bupaeT cpeHMin cnocob, oHa
N3BNeKaeT maTepuasn U3 LBETOB Cafa M NoJisA, HO pacnosiaraeT U U3MEHSET ero
COOCTBEHHBIM YMeHMeM. He oTnnyaeTca ot 3Toro 1 nog/ivHHoe geno ¢unocopum. 6o
OHa He OCHOBbIBAETCA NCKMIOYMTENIbHO UM MPEUMYLLECTBEHHO Ha CaxX YMa U He
OTKNaAblBAET B CO3HAHME HETPOHYTbIM MaTepuar, N3BeKaeMblli N3 eCTeCTBEHHON
NCTOPUN 1 N3 MEXAHNYECKMX OMbITOB, HO U3MEHSET €ro 1 NnepepabaTbiBaeT B pasyme.
WTak, cnefyeTt BO3N0XKUTb AOOPYIO Hagexay Ha 6onee TeCHbIN 1 HEPYLUIUMBIN (Y4ero ao

CUX NMOP He 6blI0) COK3 3TNX CMOCOBHOCTEN OMnbiTa 1 paccyakal.
13.2. Hay4Hbli1 MeTO,

MoHATMe 3KCchepuMeHmMa npeanonaraeT Hannume Teopuin. bes Teopumn skcneprMeHTa HeT, ecTb
TONbKO HabnoaeHne. C KN6epHEeTUUYECKOW (CUCTEMHOWN) TOUKUN 3PEHNSA SKCNEPUMEHT — 3TO
ynpasnsemoe Habsio0eHue; ynpaBnsaioLLein CMCTEMON ABNAETCA HayUHbIi MeTO, KOTOPbI, ONUpPanch
Ha TeopuIo, ANKTYET NOCTaHOBKY 3KCrNeprMeHTa. Takum 06pa3om, nepexos OT NPOoCToro HabngeHus
K 3KCMEePUMEHTY eCTb METaCMCTEMHbIV Nepexon B chepe onbiTa, 1 3TO NePBbI acNeKT
BO3HUKHOBEHWS HayYHOrO METOAA; BTOPOI €ro acnekT — OCO3HaHMe Hay4YHOro MeTofa Kak Yero-To,
CTOALLEro Hafg TeOPUEN, MHaUe roBopsA, OBMlaieHNe OBLWNUM NPUHLMMOM ONNCAHNS
AENCTBUTENBHOCTU C MOMOLLbI0 GOPManM30BaHHOIO A3blKa, O YeM Mbl FOBOPWUIV B NpeAablayLlei
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rnase. B uenom BO3HVKHOBEHME HayYHOro MeToa — 3TO eAUHbIN METaCUCTEMHDIV MEPEXOA,
KOTOPbI CO34aeT HOBbIN YPOBEHb YNpaBNeHWs, BKIOYAOLWMNIA yripaBieHe HabnogeHnem
(nocTaHOBKa 3KCNepUMEHTa) 1 ynpasneHune a3blkom (pa3paboTka Teopun). HoBaa metacncrema —
3TO 1 eCTb HayKa B COBPEMEHHOM CMbICJIe CJI0Ba. B pamKax 3To MeTacUCTEMbI MeXAY
3KCNEPVIMEHTOM U TEOPUEN YCTaHABNMBAKOTCA TECHbIE CBA3U — NpsIMble U 06paTHble. B3KoH
OMUCbIBAET MX TaK:

Hal nyTb 1 Hall METO[,... COCTOAT B C/IEAYIOLLEM. Mbl U3BIEKaeM He MPaKTUKY U3
MPaKTUKM U OMNbIT U3 OMNbITa (Kak SMNUPVKK), HO NPUUMHDBI U aKCUOMbI 13 MPaKTUKMN U
OMbITOB, a W3 MPUYNH 11 aKCUOM — CHOBA MPAKTUKY U OMbIT, KaK UCTUHHbIE
UctonkosaTenu MNpupoabi2.

Tenepb Mbl MOXEM AaTb OKOHYATENbHbIN OTBET Ha BOMPOC, YTO »Ke npounsowsno B EBpone B Hauane
XVII B.: npoun3owen KpynHenLwmnm meTacucTeMHbIN Nepexoq, 3aXBaTUBLLMA Kak A3bIKOBYIO, TaK U
HeA3bIKOBYIO AeATENbHOCTb. B chepe HeA3bIKOBOWM feATeNbHOCTM OH NpeacTan B Buae
3KCMepUMEHTaNIbHOro metoaa. B chepe A3bIKoBOW AeATENBHOCTU OH Aa Hauyasio HOBOW MaTeMATUKE,
KOTOpas pa3BMBaeTCA NyTEM METACUCTEMHbIX NepexooB (3PdeKT NeCcTHULbI) NO NHKK BCE
yrnyonaoLweroca CamooCo3HaHMA B KauecTBe GpOpManm30BaHHOIO A3blKa, CNTy»Kallero Ana co3gaHma
Mogenen oeNCTBUTENbHOCTM. DTOT NPOLECC Mbl ONVCANY B NpeAblayLuen rnaBe, He BbIXOAA 3a
npeaenbl MaTeMaTKKU. Tenepb Mbl MOXXEM 3aBEPLUMTb €ro ONMUCAHUE YKa3aHUEM Ha Ty CUCTEMY, B
paMKax KOTOpPOM 3TOT NPOLEeCC CTAHOBUTCA BO3MOXHbIM. DTa CUCTEMA — HayKa B LLe/IOM C Hay4YHbIM
METOAOM B KayecTBe yNpaBJAoLLero yCTPoncTBa, T. €. (paclumndpoBbiBas 3Ty KpaTKyto popmy
BblpaXeHMA) COBOKYMHOCTb BCEX YENIOBEUYECKNX CYLLECTB, 3aHMMAIOLMXCA HAyKOM 1 OBNlaJeBLUMX
Hay4YHbIM METOLOM, BMECTe CO BCEMU NCMONb3yeMbIMU MU NpeaMmeTamu. B rnaee 5, rosops 06

s PeKTe necTHULbI, Mbl 06paLLany BHUMaHUE, YTO OH MPOABAAETCA B TOM C/lyyae, KOraa cylectByer
mMeTacmctema Y, KoTopaa NPOAOIKAeT OCTaBaTbCA METACUCTEMOM MO OTHOLLEHMIO K CMCTeMaM pAaaa X,
X', X", ..., TAe Kaxkdaa cnegyowas cncreMa obpasyeTca nyTem MeTaCMCTEMHOrO nepexoaa ot
npeablgyLen, n KOTopas, OCTaBaaCb METAaCUCTEMOM, Kak pa3 1 obecrneynBaeT BO3MOXXHOCTb
METaCUCTEMHbIX NepexofoB MeHbluero MacwTaba ot XK X', oT X' kK X" u T. . Takas cuctema Y obnapaet
BHYTPEHHUM MOTEHLMANOM Pa3BUTUA; Mbl Ha3Banu ee ysieompamemacucmemod. Npv pa3BuTumn
MaTepranbHOro NPOMN3BOACTBA ybTpameTacuctemon Y ABNAETCA COBOKYMHOCTb YeNI0BEYECKNX
cywiecTs, obnagarowmx CnocobHOCTbIO NpeBpaLLaTh Opyane Tpyaa B npeaMeT Tpyda. [Npu passutum
TOYHbIX HayK ynbTpamMmeTacuctemon Y ABNAETCA COBOKYMNHOCTb Jltoel, OBNafeBLINX HayYHbIM
METO/ZIOM, T. €. 06/1afaoLLMnX CNOCOOHOCTbIO CO3AaBaTb MoAeNn AeNCTBUTENbHOCTU C MOMOLLbIO
dbopMann3oBaHHOro A3bIKa.

Mbl Bugenu, uto y [lekapTa HayuHblil METO[, B3ATbI B €ro Si3bIKOBOM acneKTe, MOCYXW/ pbluarom
ans pebopmMbl MaTeMaTuKK. Ho [leKapT He ToNbKo pedpopmMmrpoBan MaTeMATUKY; Pa3BUBas TOT XKe
acCneKT TOro e HayYHOro MeToAa, OH CO31all MHOXECTBO TEOPETUYECKMX MOAEeNeNn, NN rmnoTes, ans
06bACHEHUS PU3NUECKNX, KOCMUYECKUX 1 Bronornyecknx sieneHnin. Ecnv Nanvnea MoXxHo Ha3BaTb
OCHOBOTMOJIOKHNKOM 3KCNEepPUMeEHTaNbHON ¢r3nKmM, a bakoHa — ee ngeonorom, To lekapt — u
OCHOBOMMOJIOXKHUK, U naeonor Teopetuyeckon epusmkn. Mpasaa, moaenu lekapTa O6binan YNCTO
MexXaHuYeckumm (4pyrux Moaenen Toraa u He Morno 6biTb) U HeCOBEPLIEHHbIMU, 60/IbLIAA YacTb
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BCKope ycTapena. OgHaKko 3TO He Tak BaXKHO, Kak BaXHO TO, UTo [lekapT yTBepaun NnpuHUmn
NOCTpOoeHnA TeopeTnyecknx mogenen. B XIX B., korga 6bin1 HakoneHbl NepBOHavanbHble MO3HAHUA
B PU3MKe 1 yCoBepLUEHCTBOBAH MaTeMaTUYeCKNA annapat, 3TOT NPUHLUMM NOKa3an BCO CBOKO
NAOLOTBOPHOCTD.

Mbl He cMoXKeM 3aecb faxe B 6ernom 0630pe KOCHYTbCA 3BONOLUN naen GUnKm n ee JOCTUXKEHNN,
TaK »Ke Kak ngen n gOCTUXKeHNN ApYrux ecTeCTBeHHbIX HayK. Mbl OCTaHOBMMCA Ha ABYX acrneKTax
Hay4YHOro MeTOAa, MMEeKLWMX YHUBEPCANIbHOE 3HAYEHNE, 3 UMEHHO Ha POnM OOLWUX MPUHLMIMOB B
HayKe 1 Ha KpUTepuAx BbiIbopa HayyHbIX TEOPUIA, @ 3aTEM PAaCCMOTPYM HEKOTOpPbIE CIeACTBUA
LOCTVXEHUIN HoBenwen GU3NKK BBMAY MX BaXKHOIO 3HAYEHWA A1A BCEM CUCTEMbI HayKK 1
MUPOBO33peHusa Boobule. B 3akntoueHmne 3Tom rnasbl Mbl 06CYyANM HEKOTOPbIE MEPCMNEeKTUBDI
Pa3BUTUA HAYYHOro MeToa.

13.3. Ponp 00IMX MPUHIINIIOB

B3KOH BbIABMHYN NPOrpaMmy NOCTENEHHOMO BBEAEHUS TEOPETUYECKMX MONTOXKEHUN (KNPUUNH 1
aKcnMomy) Bce 6onbluer n 6onbluen o6LWHOCTM, HAUNHAA C SMANPUYECKNX €AUHNYHBIX AaHHbIX. DTOT
npoLuecc oH Ha3Ban UHOykyued (T. €. BBEAEHNEM) B OTNIMUME OT OedyKyuu (BbiBELEHWA)
TEOPETUNYECKUX MONTOXKEHNI MEHbLLEN OOLLHOCTY 13 MONOXEHW 6onbluen 06LWHOCTY (MPUHLXNOB).
B3KOH 6bi11 60/1bLUNM MPOTUBHUKOM OOLLMX MPUHLMMOB, OH FOBOPWI, UTO Pa3yM HYXKAAeTcA He B
KPbINbAX, KOTOPble NOAHMMAaNM 6bl €ro BBbICh, @ B CBUHLIE, KOTOPbIN NpUTArnBan 6bl ero K semne. B
nepuroa «nepBoHavYaIbHOro HaKOMIEHMA» OMbITHbIX GAaKTOB 1 NPOCTEMLLMX IMINPUYECKNX
3aKOHOMEPHOCTEN, a TaK»Ke B KaUeCcTBe NPOTUBOBECA CPeAHEBEKOBOI CXONACTUKE 3Ta KOHLeNLus
ellle MMefia HEKOTOPOe onpaBAaHune, HO B flafibHENLLIEM OKa3asioCb, YTO KPblibA PasyMy BCe-Taku
Hy>KHee CBMHLA. Bo BCAKOM criyyae, Tak 06CTOMT feno B TeopeTrnyeckon pusmke. B nogreepxaeHme
NpefoCTaBUM C/IOBO TaKOMY HECOMHEHHOMY aBTOPUTETY B 3TON 0611acTn, Kak AnbbepT DNHLWITENH. B

ctatbe «[IPUHLMMbI TEOPETUUYECKON GUSNKI»S OH NULLET;

[lnAa npMMeHeHnsa CBOero MeTofa TEOPETUK B KayecTBe GyHAaMeHTa Hy>KLaeTcA B
HEKOTOpPbIX OOLLUX NPEeLNONOXKEHMAX, TAaK Ha3biBaeMbIX MPUHLUMMNAX, UCXOAA N3
KOTOPbIX OH MOXET BbIBECTU CNeACTBUA. Ero featenbHOCTb, Takum 06pasom,
pa36uBaeTcA Ha ABa 3Tana. Bo-nepBbix, eMy HEO6XOAMMO OTbICKaTb MPUHLUMbI, BO-
BTOPbIX, Pa3BMBaTb BbiTEKAOLME U3 STUX NPUHLMNOB CNeacTBUA. na BbINOHEHWA
BTOPOW 3ajaun OH OCHOBaTeIbHO BOOPYXKEH elle o WwKonbl. CnegoBatenbHO, eCnu ans
HeKoTOpoOW 06nacTu, T. €. COBOKYMHOCTM B3aMIMO3aBMCMMOCTEN, NepBas 3ajaya
peLleHa, TO CNefCTBUA He 3acTaBAT cebs kpaaTb. CoOBEpLUIEHHO MHOMO poAa nepeas 13
Ha3BaHHbIX 3afaY, T. €. YCTaHOBJIEHME MPUHLUMNOB, MOTYLLMX CIY>KUTb OCHOBOW AJ15
[efyKumn. 3aecb He CyLlecTBYeT METOAA, KOTOPbIN MOXKHO Obl10 Obl BbIyYnTb 1
CUCTEMATMYECKUN MPUMEHATL ANA JOCTMKeHNA uenu. iccnepoBaTenb JOMXKeEH, CKOpee,
BbiBeZaTb Y NpMpoabl YeTKO Gopmynnpyembie obLime NprHLMNbI, OTpaXkatoLmne
onpepeneHHble 06LMe YepTbl MHOXKECTBA SKCNEPUMEHTAJIbHO YCTaHOBJIEHHbIX GaKTOB.
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B apyrow ctatbe («@Pur3nKa 1 peanbHOCTby) DMHLITENH BbICKa3blBAETCA BECbMA KaTeropruyecku:

dunsnka npeacraBndaeT cobon pa3BnBalOWyOCA NOrMYeCcKyo CUCTeMy MbllLNTEHNA,
OCHOBDbI KOTOpOVI MOXHO MOJTyunTb HE BblAeNeHNneM X Kaknmm-nnbo MHOYKTUBHbIMI
MeTOoaMn N3 NePEXNTbIX OMNbITOB, a JINLWb CBO6OJJ.HbIM BbIMbICJTOM.

CnoBao (<CBO60,EI,HOM BbiMbICJ1€» O3HA4aloT, KOHEYHO, HEe TO, UTO o6u1,|/|e npumHUMMNbl COBEPLUEHHO HE
3aBUCAT OT OfblTa, a TO, YTO OHW HE onpeanenArTcA onbitToMm 0OAHO3HA4YHO. anMep, KOTOprVI
DVHLWTENH YacTo npmnBoanT, TaKOB. HebecHaa mexaHnKa HbloTOHa U O6LU,aFI TeopnA OTHOCUTENIbHOCTH
DVHWTENHA MOCTPOEHbI Ha OAHUX N TEX »KE ONbITHbIX (I)aKTaX. OaHaKo OHM NCxoJAT u3 coBepLleHHO
Pa3nINyHbIX, B HEKOTOPOM CMbICIie fla*Ke ANaMETPaAJIbHO NPOTUBOMOJIOXKHbIX 06UJ,I/IX npMHUMNOB, YTO
MPOoABNAETCA N B Pa3JIMYHOM MaTEMATUYECKOM alnaparTe.

MNoKa «3TaXHOCTb» 3aHNA TeopeTnYeckon pusnkn 6bina HeBeNrKa, U CNeacTBna U3 obLwmnx
NPUHLMMNOB BbIBOQWINCH JIEFKO U OAHO3HAYHO, NI0AN HEe OCO3HAaBaNM, YTO NPU YCTaHOBAEHUN
NPUHLMMNOB OHM MMEIOT onpeaeneHHyto caobogy. B metoge npob n owmnboK paccToaHne Mexay
nNpo6on 1 owmnbKom (Mnn ycnexom) 6bis10 Tak HEBESIMKO, UTO OHU HE 3aMeyaini, YTo MOJb3yTCA
MeToAOM NPo6 1 oWnbOK, a Nonaranm, YTo HEMOCPEACTBEHHO BbIBOAAT (XOTA 3TO U Ha3blBasOCb He
fenyKumen, a nHayKumen) NPUHLUMMNbI U3 ONbiTa. DVHLWTENH NULIET:

HbloTOH, TBOpEL, NepBO O6LLIMPHON NOAOTBOPHON CUCTEMbBI TEOPETUYECKON PUNKM,
ele Aymarn, YUTo OCHOBHbIE MOHATUA 1 NPUHLMIMbI €70 TEOPUK BbITEKAIOT U3 OMbITa.
OueBNAHO, MEHHO B TaKOM CMbICJIE HY>KHO NMOHUMATb ero n3peyeHue «hypotheses non
fingo» (rmnoTes He coumnHsA).

Ho co BpemeHeM TeopeTnyeckan ¢p13anka npeBpaTuiacb B MHOrO3TaXKHY KOHCTPYKLNIO, U BbIBOJ
CneacTBUiN U3 06X MPUHLMMOB CTas AefOM CJIOXHbIM 1 He BCerga ogHO3HauyHbIM, M60 4acTo
OKa3blBasiocb HEOHXOAMMbIM AenaTb B NpoLecce AeayKunmn 4onofHUTENbHbIE NPeANoNIoXKeHNA, Yalle
BCEro KHEMPUHLMNMANbHbIe» YNPOoLleHWA, 6e3 KOTOPbIX HEBO3MOXKHO Oblno 6bl JOBECTU pacyeT 40
yncna. Torga ctano ACHO, UTO MeXay OOLWMMI NPUHLMAAMN TeopUK 1 paKTaMu, AOMYCKatoW MMM
HenocpenCTBEHHYIO MPOBEPKY Ha OMbITe, CYLLECTBYET ryboKoe pasfnnumre: nepsble CyTb CBOOOAHbIE
KOHCTPYKLUKN YenoBeYeCckoro pasyma, BTopble — UCXOAHbIV MaTepuran, KOTOPbIN pa3ym nosyyaet ot
npupopbl. MpaBaa, nepeoLeHnBaTb ryornHY 3TOro pasnnumns Bce-Takn He crneayeT. Ecnm oTBneubca
OT YesIoBEUYECKUX AeN U CTPEMIIEHNI, TO OKAXKETCS, UTO Pasnnumne Mexay TeopusamMmm n pakramm
ncuesaeT, — 1 Te U Apyrue ABnATCA HEKOTOPbIMM OTPAXKEHMAMN AN MOAENSMU AeNCTBUTENIbHOCTY
BHe yefioBeKa. Pasnunuue 3aKnoyaeTcs B YPOBHE, HA KOTOPOM NPOMCXOAUT OBELLECTBEHE MOAENM.
DaKTbl, €SI OHU MNOMHOCTbIO «AENAEONOrM3NPOBAHDI», ONPEAENAIOTCA BO3AENCTBMEM BHELLHETO
MUPa Ha HEPBHYIO CUCTEMY YeSIOBEKA, KOTOPYIO Mbl BbIHYKEHbI pacCMaTpuBaTb (MOKa) Kak He
AONYyCKatoLyto nepeaenku, Mo3TOMY Mbl U OTHOCUMCA K paKTaM KaK K NePBMYHON peanbHOCTN.
Teopun — 3TO MOAENN, OBELLECTBNIEHHbIE B f13bIKOBbIX 06beKTax, KOTOpble LLENNKOM B HaLel BRacTy,
MO3TOMY Mbl MOXXeM OTOPOCUTb OfHY TEOPUIO 1 3aMEHUTb €€ APYroN C TAaKOW XKe NerkocTbio, Kak
3aMeHAeM YCTapeBLUNA MHCTPYMEHT Ha 6onee COBEPLLIEHHDIN.
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Bo3pacTaHue abCcTpaKTHOCTM (KOHCTPYKTHOCTI) OOLMX NPUHLNNOB PUINYECKUX TEOPUIA, NX
OTAaneHne OT HENOCPEACTBEHHbIX OMbITHbIX GAKTOB NPUBOAUT K TOMY, UTO B MeTOAE NPo6 1 ownbokK
BCE TPY[AHEee CTaHOBUTCA HalTW NPOBY, UMEIOLLYIO LIAHCbI Ha ycrneX. Pa3ym HaunmHaeT npocTo
HY>KOaTbCs B KPbIbAX /1A BOCMAPEHMSA, O YeM U roBOpuUT SHWTENH. C ApYron CTOPOHbI, yBENNYeHne
ANCTaHLUMN OT OOLLMX NPUHLXNOB A0 NPOoBepAeMbIX ClIeACTBUIA AenaeT obLme NPpUHLKUMbI B
N3BECTHbIX NpeAenax Heya3B1UMbIMU 151 OMbITa, Ha UTO TaKXKe YacCTo YKa3blBau KNacCUKM HOBENLWEN
du3nkn. OGHapPYXKMB PACXOXKAEHME MeXIY CNeACTBUAMUN TEOPUN 1 SKCMEPUMEHTOM, NCCriefoBaTesNb
OKa3blBaeTcA nepes aNbTepHaATUBOW: MCKaTb MPUUYMNHbBI PACXOXKAEHUSA B OOLWNX MPUHLMNAX TeEOpUn
U XKe rae-To Ha NyTW OT NPUHLMUMOB K KOHKPETHbIM ClIeAcTBUSIM. Bcneacteme 4oporoBusHbl 06LLMX
NPUHLMMNOB 1 60NbLUKX 3aTPaT, HEOOXOAMMbIX A5 NEePECTPOKN TEOPUN B LIeNIOM, CHayana Bceraa
Npo6ytoT BTopol NyTb. ECNK yaaeTca 4OCTaTOYHO M3ALWHbBIM CNOCO60M MOANPULNMPOBATb BbIBOA,
CNeacTBUin U3 06X MPUHLMMOB TaK, UTO OHW COMNACYIOTCS C SKCNEPUMEHTOM, TO BCE
yCnoKamnBatoTcA U NpobsiemMa CUnTaeTca peleHHon. Ho nHorga mogmoukayma BoirnagnT SBHO, Kak
rpy6as 3annara, a nopoi 3ansatbl HACNAMBAOTCA APYT HA ApYra U TeEOPVA HauMHAET TpewaTb Nno
BCEM LUBAM; TEM HEe MEHee, e€ BbIBO/Ibl COMNaCyTCA C AaHHbIMYM OMbITa 1 OHA NPOAOJIKAET COXPAHSTb
CBOIO NnpepackasaTenibHyto cuny. Torga BO3HMKAOT BOMPOChI: Kak clieayeT OTHOCUTbCA K OOLUM
NPUHUMNamM Takol Teopun? Hago N CTpeMrTbCA 3aMEHUTb X KAKUMKU-TO APYTMU NPUHLMNaMK?
Mpw Kakon cTeneHn «3anaTaHHOCTUY» UMEEeT CMbICN OTOpachIBaTb CTapyto Teopuio?

13.4. Kputepun Boi6opa Teopmuii

[Npexne Bcero, 3ameTnM, YTO ACHOE OCO3HaHMeE HaYUYHbIX TEOPUIN KaK A3bIKOBbIX MOAeNen
AENCTBUTENbHOCTM 3HAYNTENIbHO CHUMKAET OCTPOTY KOHKYPEHUMW MEXAY HAayUYHbIMU TEOPUAMU NO
CPaBHEHMIO C HAUBHOW TOUYKOW 3peHns (PoACTBEHHOM MNAAaTOHN3MY), COMNTAaCHO KOTOPOW A3bIKOBblEe
06BEKTbI TEOPMU NINLLb BbIPaXatoT KaKyr-TO peanbHOCTb 1 MO3TOMY Kaxaaa Teopusa nmbo «Ha caMom
fene» UCTUHHA, eC/IM 3Ta PeanbHOCTb «Ha CaMOM Jiefie» CyLLecTBYeT, MO0 «Ha CaMOM Aene» IOXHa,
€CN 3Ta peanbHOCTb BbIMbILW/IEHHAA. DTa TOUKA 3PEHUA NOPOXKAEHA NepeHeCEHNEM MOJIOXKEHWA,
KOTOpOe MMeeT MeCTO AJ1A A3blKka KOHKPETHbIX GaKTOB, Ha A3bIK MOHATUA-KOHCTPYKTOB. Koraa mol
CPaBHMBaEM [1Ba KOHKYPUPYIOLWNX YTBEPXKAEHNA: B STOM CTaKaHe — YNCTbIA CUPT» U KB 3TOM
CTaKaHe — 4ynCTasd BOAa», Mbl 3HaeM, UTO 3TN YTBEPXKAEHNA JONYCKAOT OMNbITHYIO NMPOBEPKY M TO 13
HUX, KOTOPOE He NOATBEPAUNOCH, TepAET BCAKUIA MOAENbHbIN CMbICS, BCAKYHO A0S0 UCTUHHOCTU; OHO
Ha CaMOM fiefie NOXKHOe M TONbKO NoxHoe. CoBcem NMHaye 06CTOUT [eNo C yTBEPKAEHNAMM,
BblpaXaloL MMy o6 Me NPUHLUMNBI HaYYHbIX TEOPUN. A3 HUX BbIBOANTCA MHOXECTBO NPOBEPAEMbIX
CNeacTBUN, U eC/ HEKOTOPbIE N3 HUX OKA3bIBAKOTCA JIOXKHbIMU, TO 0ObIYHO rOBOPAT, YTO K JAHHOW
chepe onbiTa UCXoAHbIE NPUHLUNBI (UK cnocobbl BbiBOAA CNEACTBUIA) HENPUMEHUMbI; 06bIYHO
y[aeTca yCTaHOBUTb U pOopManbHble KpUTepUn NPUMEHMMOCTU. No3Tomy obLine nprHUMMbI B
HEKOTOPOM CMbIC/ie «BCErga NUCTUHHbI», TOYHOE MOHATUE NCTUHHOCTU N JTOXKHOCTN HENPUMEHUMbI K
HUM, @ MPUMEHUMO NULLb NOHATME O 60NbLUEN TN MEHbLUEN NX NONE3HOCTU ANS ONMCaHNA
AencTBuTeNbHbIX GaKToB. [ToA06HO akCMOMamM MaTeEMATUKIN, ObLMe NPUHLUMbI PU3NKK — ITO
abcTpakTHble GopMbl, B KOTOPbIE Mbl CTPEMUMCA BTUCHYTb MPUPOAHbIE ABNeHUA. KOHKypurpyowme
NPUHLMMbI OTNINYAKOTCA TEM, HACKOJIbKO XOPOLLIO OHWM 3TO NMO3BONAIOT CAenaTb.
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Ho uto 3HaunT xopowo?

Ecnu Teopus — 3To mofenb AeNCTBUTENIbHOCTM, TO, OUEBUAHO, OHa TEM Jlyudlle, YeM Wnpe obnacTtb ee
NPUMEHMMOCTU 1 YeM 6onblue NpeackasaHnii OHa MOXKET caenaTbh. OTO U eCTb NepPBbI KpUTepUiA ans
CPaBHEHMA TEOPUI — KPUTEPUIN OOLHOCTY 1 NpefcKa3aTeSIbHOWN CUfbl TEOPUN.

Jlanee, NOCKOMNbKY TEOPUN — 3TO MOAENW, PACCUNTAHHbIE HA UCMNOJIb30BaHME NII0AbMU, OHMU,
OYEBWHO, TEM flyylle, Yem NpoLle B ynoTpebnieHnm. ITo BTOPOI KpUTEPUIA — KPUTEPUIA NPOCTOTDI
Teopun.

3TN KpUTepunn [OBONIbHO OYeBUAHbI. ECiM paccmaTpurBaTb HayUYHble TEOPUM KaK HEYTO CTabunbHoOe,
He NoABEPXKEHHOE PA3BUTUIO M YNyYLLEHWIO, TO, MOXanym, TPYAHO 6bi1o Obl BbIABUHYTL B
LOMNOJIHEHME K 3TUM KPUTEPMAM Kakune-nnmbo ewle. Ho yenoBeyecTBO HEMPEpPbIBHO pPa3BMBaET U
ynyJlaeT CBOU TEOPUM 1 3TO NOPOXKAAET elle OAVH KpUTepUn — ANHAMUYECKUIA, KOTOPbIN U
OKa3blBaeTcs peluatowm. 06 3Tom Kputepum xopoLwo ckazaHo Gununnom OpaHKOM B KHUre
«Dunocodpua HayKu», N Mbl NPUBELEM €ro C/loBa.

Ecnun mbl NOCMOTPUM, Kakue Teopun AENCTBUTENBHO NPEANOYNTANINCD N3-3a KX
NPOCTOTbI, TO HANAEM, YTO pPeLLAIOLNM OCHOBaHMEM ANA MPU3HAHUA TOW U UHON
Teopunm 6bISI0 HE SKOHOMNYECKOE U He ICTETUYECKOE, a CKOpee TO, KOTOPOEe YacTo
Ha3blBaIOCb AUHAMMNYECKIMM. DTO 3HAUYMT, YTO NPEeANoUYMTanach Ta Teopma, KOTopas
[enana Hayky bonee AMHaMUYHOW, T. €. 6bonee NPUrogHoOM ANa sKCNaHCMM B 06nacTb
Hen3BEeCTHOr0. 3TO MOXKHO YACHUTb C MOMOLLbIO MPUMEPA, K KOTOPOMY Mbl 4aCTO
obpaLlanucb B 3ToM KHUre: 6opbba Mexay KONepHNKOBCKOM 1 NTONIEMEEBCKOM
cuctemamu. B nepuog mexgy KonepHunkom n HbloTOHOM OY€Hb MHOTO OCHOBaHWI
NPMBOAUNOCH B NOMb3Yy Kak OQHOW, TaK U APYron cnctemMbl. B KOHUe KOHLOB, 04HaKo,
HblOTOH BbIABMHYN TEOPUIO ABMXKEHNA, KOTOpaa bnecTtawe o6bACHANA BCe ABVKEHNA
HebeCHbIx Ten (Hanpumep, KOMET), B TO BpeMsa Kak KonepHuk, Tak e Kak u lNtonemen,
O0OBACHAN TONbKO ABMKEHWNA B HALLEN NMiaHeTHOWN cucteme... OfHaKo 3aKoHbl HbloTOHa
OCHOBbIBANINCb Ha 0606LLEHNI KONEPHMKOBCKOW TEOPUW, 1 Mbl BPAA JIN MOXKEM
npeacTaBuTb cebe, Kak OHU Morny 6bl ObITb CHOPMYNNPOBaHbI, € 6bl OH UCXOANN N3
NTONEMEEBCKOWN CUCTEMBI. B 3TOM, Kak 1 BO MHOTUX APYTrX OTHOLIEHUAX, TEOPUS
KonepHuKa 6bina 6onee «gMHaAMUYHON», T. €. uMena 6onbluee 3BPUCTNYECKOE
3HayeHune. MoXHO CcKa3aTb, YTo Teopus KonepHuka 6bina matematmnyeckn bonee

«npocToi» 1 6onee AHaMUYHONM, Yem Teopus MNTonemen?,

JCTETUYECKNIN KPUTEPUIA, TN KPUTEPUIA KPAaCOTbl TEOPUM, O KOTOPOM ynomuHaeT OpaHK, TpyaHO
3alMLLaTb Kak CaMOCTOATENbHbIN, HE3aBUCUMbIV OT Apyrux kputepunes. OgHaKko oH npruobpeTaeT
6onblUOe 3HaYEHNE KaK MHTYUTUBHbIN CUHTE3 BCEX YKa3aHHbIX KpuTepures. Teopua npefcTaBnaeTca
YYEHOMY KpacmnBOW, €C/IY OHAa JOCTAaTOYHO obLa 1 NpoCTa U OH NPeAYyBCTBYET, UTO OHA OKaXKeTCA
AVNHAaMNYHOWN. KOHEYHO, OH MOXET MPU 3TOM 1 OLWNOUTbLCA.
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13.5. ®usuka MUKpomMupa

B ¢un3mKe, Kak 1 B Uncton matemaTuke, N0 Mepe BO3pacTaHnA abCTPaKTHOCTM TEOPUIN YKOPEHANOCH
NOHMMaHMe NX A3bIKOBOIro XapakTepa. Pewwatowmimn ToNYoK 3TOT Npouecc Noyymns nocne Toro, Kak B
Hauane XX B. p13mMKa BTOprnacb B npegesibl MMpa aTOMOB M 3lIEMEHTAPHbIX YacTuL 1 Obln CO34aHbI
TeopuA OTHOCUTENIbHOCTU N KBaHTOBas MexaHnKa. Oco6eHHO 60bLUyio POb Cbirpana KBaHTOBasA
MeXaHMKa. ITy Teopuio BOobLLE HEBO3MOXHO NMOHATb, €C/IN HE HANOMUHATL cebe NOCTOAHHO, YTO OHa
npegcTaBnaeT cobom NMLb A3bIKOBYIO MOAENb MUKPOMMPA, @ He N306pakeHne Toro, Kak OH
BbirnAgen 6bl <Ha camom fene», eciv 6bl MOXKHO ObI10 6bl yBUAETH B MMKPOCKON C Yy4OBULLHbIM
YyBENMYEHNEM, 1 YTO TAKOro n300paxkeHnaA HET 1 6bITb He MOXeT. [1o3ToMy NpeAcTaBeHNE O TeopPUn
KaK O A3bIKOBOW MOAENN AENCTBUTENBHOCTU CTaJI0 COCTaBHOW YaCTblo COBPEMEHHON GU3NKN, CTano
HeobxoanMbiM Gr3nKaM AnA ycrnewHomn paboTol. B pesynbTtate cpean Gp13MKOB CTaNo MEHATLCA U
BHYTPEHHeEe OTHOLLEHME K XapaKTepy CBOeN AeATenbHOCTU. Ecnn paHblue usnk-teopeTuk ouyLuan
cebAa OTKpbIBaTeIEM YEro-TO CYLLECTBOBABLUErO O HErO 1 HE3aBNCUMO OT HEro, NoJo6HO
MOpen/aBaTesio, OTKPbIBAIOLWEMY HOBbIE 3eM/K, TO Ceyac OH oLyullaeT cebs, cKopee, co3gatenem
Yyero-To HOBOro, NOAOOHO MacTepy, NCKYCHO BrafetoLemy cBoen npodeccren n cosgatoemy HoBble
3laHNA, MaLLVHbI, MHCTPYMEHTbI. 3TO M3MEHEHMEe NPOABMNOCH Aaxe B 06opoTax peun. O HbloToHe
rOBOPAT MO TPAAULMN, UTO OH «OTKPbUT» NCUYNCNEHNE HECKOHEYHO MasbiX N HEOECHYO MeXaHUKY; O
COBPEMEHHOM YUYEHOM CKaXKyT, UTO OH «CO34an», U <NPeaioXniy, Unu «paspaboTtan» HOBYHO
TEOPWUIO; BbipaXKeHune «OTKPbUI» MPO3BYUYUT apXanyHO. ITO, KOHEYHO, HUCKOMNbKO He yuwemnsaeT
L[OCTOMHCTBA TEOPETUKOB, NOO CO3nAaHMeE — 3aHATMNE HE MeHEee NOYETHOE N BAOXHOBAAOLLEE, YEM
OTKpbITHE.

I"quemy Ke KBaHTOBaA MmeXaHWKa n0Tpe6OBana OCO3HaHNA «A3bIKOBOCTU» Teopvu7|?

CornacHo nepBoHaYasibHON aTOMUCTUYECKOW KOHLIENUUN aTOMbl NPEeACTABNANNCE MPOCTO OYEHb
MaNieHbKMMM YacTMLAaMM BELLECTBA, MaSIEeHbKMM TeNbLAMM, UMELWMMI, B YaCTHOCTY,
onpeaeneHHyo Gopmy 1 LiBET, OT KOTOPbIX 3aBUCAT Gpr3MyecKme CBONCTBA U LiBET 6OMbLINX
cKonneHni aToMmoB. ATOMHas ¢ur3nKa Havana XX B. nepeHecna NOHATNE aToMa (kHeaennmbliny») Ha
3fIeMeHTapPHble YaCTULbl — 3N1EKTPOHbI U NPOTOHbI (K KOTOPbIM BCKOPe A00aBUSICA HENTPOH), a CJIOBO
«aTOM» CTano 0603HauYaTb KOHCTPYKLMIO, COCTOALLYIO U3 aTOMHOIO Agpa (OHO, N0 NePBOHAYaNIbHOM
rmnoTese, ABNANOCh CKOMJIEHNEM NPOTOHOB U 31EKTPOHOB), BOKPYI KOTOPOro BpaLLaloTCs
3M1eKTPOHbI, KaK nnaHeTbl BOKpyr ConHua. Takoe npeacTaBieHne 0 CTPOEHMM BELLECTBA CUMTANOCh
FMNOTETUYECKMM, HO Ype3BblYaliHO NpaBaonofo6HbIM. Cama rMnoTeTUYHOCTb MOHVMAaNachb B TOM
CMbIC/1E, O KOTOPOM Mbl FOBOPWN BbILLE: MAIaHETapPHaA MOAEesb aTOMA JOKHa ObiTb MO0 NCTUHHON,
nn6o NoxxHon. Ecnn oHa NCTUHHA (a B 3TOM NOYTY He O6blI0 COMHEHWIA), TO SNEKTPOHbI — 3TO «HA
CamMoM Jiene» ManeHbKue YacTUYKKM BELLLeCTBA, KOTOPbIE OMMCbIBAIOT ONpeaeneHHble TPAaeKTopumn
BOKpYr aapa. Mpaeaa, Mo CpaBHEHMIO C aTOMaMM APEBHUX dNIEMEHTAPHbIE YacTULbl YXKe CTanu
yTpauvBaTb HEKOTOPbIE, Ka3anocb Obl, COBEPLIEHHO HEOOXOAMMbIE 1A YacCTuIL, BELLEeCTBA CBONCTBA.
CTano ACHO, YTO NOHATME LiBETA COBEPLUEHHO HEMPUMEHUMO K SN1EKTPOHAM M MPOTOHAM; He TO,
YTOObI Mbl HE 3HANN, KAKOTO OHU LiBETA, @ MPOCTO BOMPOC 3TOT HE MEET CMbIC/a, MO0 LBET eCTb
pe3ynbTaT B3aMMOAENCTBUA CO CBETOM MO KpalHel Mepe aToma B LiesloM, a TOYHee — CKOMJIeHUs
MHOI1X aTOMOB. BO3HMKanm Takxke COMHEHUsi OTHOCUTESIbHO NMOHATUI O popMe 1 pa3mepax
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3M1eKTPOHOB. Ho cBATanA CBATbIX NpeAcTaBNeHMA O MaTepuasnibHOM YacTuLle — Hanmyme y YacTuubl B
KaKObli MOMEHT BPEMEHU OnpeaeneHHOro NofoXeHUA B NPOCTPAHCTBE — OCTaBaNoChb
HECOMHEHHbIM U caMo cOboI pasyMeloLnmMcs.

13.6. CooTHOLIEHUE HEeOMpeaeTeHHOCTEN

KBaHTOBaa MexaHUKa pa3pyLmna 3To npeactasrieHne. OHa 6bina BblHYXKAeHa 3TO CAenaTb Nog
HaMoOpPOM HOBbIX SKCMEePMMEHTaNbHbIX AaHHbIX. OKa3anocb, YTO AfieMeHTapHble YacTULbl BegyT ceba
NPV onpeaeneHHbIX YCIOBUAX HE Kak YaCTULbl, @ Kak BOJTHbI, HO MPY 3TOM OHU He «pa3Ma3blBaloTCA»
no 6onbLwon 0651acTV NPOCTPAHCTBA, @ COXPaHAIT CBOW Masible pa3Mepbl M CBOK AUCKPETHOCTb,
Pa3Ma3blBAETCA Xe NNLLb BEPOATHOCTb MX OOHAPYKEHWUS B TON MU MHOWM TOUKE NPOCTPAHCTBA.
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Puc. 13.1. Andpakumns sneKTpoHOB

PaccmoTpum B KauecTtse nintoctpauyum puc. 13.1. Ha Hem nsobpakeHa sneKTpOHHanA NyLKa,

MOCbINaoLLan SNEKTPOHbI ONPEeAENEHHOro NMMNYJbca Ha Aradparmy, 3a KOTOPOW PACMoNIOXKeH SKPaH.
Nunadparma caenaHa us HeNPO3payHOro AJ1A SNEKTPOHOB MaTepurana, Ho MeeT iBa OTBEPCTUS,
yepes KOTopble SNEKTPOHbI M MONAAAIOT HA KPaH. DKPaH MNOKPbIT BELLECTBOM, KOTOPOE CBETUTCS MOA
AEVNCTBUEM SNEKTPOHOB, TaK YTO B TOM MeCTe, Kyfia Nnomna 3AeKTPOH, NPONCXoAnT BCrbllwKa. NoTok
3/1eKTPOHOB 13 NYLIKN AOCTAaTOYHO PeAKNIA, TaK UTO KaXKAbl SN1eKTPOH NPOX0oaunT yepes anadpparmy v
bUKCnpyeTCca Ha KpaHe HeE3aBMCUMO OT ApYruX. PaccTosiHme mexay oTBepCcTUAMM B Anadparme Bo
MHOrO pa3 60siblle Pa3MePOB 31EKTPOHOB, MOYYEHHbIX JIObIMU OLLEEHKaMM, HO CPaBHMMO MO
nopAaky ¢ senvunHomn h/p, roe h — koHctaHTa MnaHka, a p — UMMYNbC SNEKTPOHa, T. €.
npon3BefeHne ero CKOPOCTX Ha Maccy.

TakoBbl yCJioBUA SKCNepmMeHTa. Pe3yﬂbTaTOM €ro ABNAETCA pacnpepeneHne BCribilleK Ha 3KpaHe,
I'IepBb||7| BbIBO/, N3 aHaIN3a pPe3yNbTaTOB aKCNepUMeHTa TaKOB: 3JIEKTPOHbI NONaAaloT B pa3yinyHble
TOYKWM 3KPaHa, N NpeackasaTtb, B KaKyto TOUKY nonageT Ka<abli SNEKTPOH, HEBO3MOXHO, MOXHO
TOJIbKO NpeAcka3aTb BEPOATHOCTb NMNOMNagaHUA B TY UITN NHYIO TOYKY, T. €. CPEOHIOK MNOTHOCTb
BCMblWeK nodcdie nonagaHnA B 3KpaH O4YEHb 601bLIOro yncna SN1EKTPOHOB.
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Ho 370 ewe non6eabl. MoXHO NpeactaBuTb cebe, UTo pasiNyHbie SNEKTPOHbI NPOJIETAIOT B Pa3HbIX
MecCTax OTBEPCTUIA B Anadparme, UCMbITbIBAIOT PA3fINYHON CUSbI BINSIHWA CO CTOPOHbI KpaeB
OTBEPCTUI 1 MOITOMY OTKINOHSATCA NO-pa3HoMy. HacToAwmne HENPMATHOCT BO3HMKAIOT TOrAa,
Korga Mbl HAUMHAEM UCCNIeloBaTb CPEAHIO MTOTHOCTb BCMbIWEK Ha SKPaHe 1 CPaBHUBATb ee C TeMM
pe3ysibTaTamu, KOTOpbIe MOyYaloTCA, KOr4a Mbl 3aKpbiBaeM OHO U3 OTBEPCTUI B Anadparme. Ecnm
3/IEKTPOH — 3TO MaJieHbKasi YacTULa MaTepum, To, Nornagas B panioH gnadparmbl, OH NM60
nornowaeTcs, 1Mbo NPOXoAnT Yepes OAHO M3 ABYX OTBEPCTMI. Tak Kak oTBepCTMA Anadparmbl
PacnosioXeHbl CUMMETPUYHO OTHOCUTENbHO 3NIEKTPOHHON NYLLKK, B CPEAHEM MOSIOBUHA SN1EKTPOHOB
NPOXOANT Yepes Karkaoe OTBEPCTUE. 3HAUMT, €C/IM Mbl 3aKPOEM OfHO 13 OTBEPCTUI 1 NPOMNYCTMM
yepes Anadparmy MUINIMOH SNEKTPOHOB, a 3aTEM 3aKPOeM BTOPOE OTBEPCTNE, HO OTKPOEM NePBOE U
NPOMNYCTMM eLLe MUIIJIMOH 3MIEKTPOHOB, TO Mbl AOJIXKHbI MOYYNTb TAKYIO »Ke CPEAHIO NMIIOTHOCTb
BCMbILLEK, KaK ec/iv 6bl Mbl NPONyCTUAK Yepes anadparmy ¢ ABYMA OTBEPCTMAMU ABA MUSIIMOHA
3/1eKTPOHOB. Ho OKa3biBaeTcs, Uto 310 He Tak! MNpu ABYX OTBEPCTMAX pacnpeaeneHe noyyaeTca
NHbBIM, OHO COAEPXUT MAKCUMYMbl I MUHUMYMbI, Kak Npu AndpakLmm BOJIH.

PaccuuTtatb CpeaHIo MNIOTHOCTb BAMbIWEK MOXKHO C MOMOLbIO KBAaHTOBOW MeXaHNKW, CBA3aB C
NEKTPOHaMI TaK Ha3biBa€Myt0 BOJTHOBYIO d)yHKLI,VIIO, npencrtaBnAaAloWwyto coboln Hekoe Boo6pa>KaeM0e
none, MHTEHCNBHOCTb KOTOPOIo nponopunmoHanbHa BEPOATHOCTU Ha6ﬂl0ﬂ,aeMbIX cobbITn.

Y Hac OTHANO Obl C/INLLIKOM MHOFO MEeCTa ONnrcaHne BCEX MOMbITOK COrflacoBaTb npeacraBneHne 06
INEKTPOHE KaK 06 «0ObIYHONY Yactmnye (TaKl/Ie YacCTUubl CTall Ha3blBaTb KilaCCn4yeCKUMn B otnmn4yme
oT KBaHTOBbIX) C OKCNnepmmMeHTaJibHbiIM AdaHHbIMI 06 unx nosefgeHunn. 3TOMy BOMpoOCy NoCBALWEHA
O6LI.II/|pHaFI JINTEPATypa, Kak cneynanbHad, Tak 1 nonynAapHas. Bce Takme nonbITKN OKazanucb
6e3yCI'IeLUHbIMVI. BbliacHnnucob aliegywune nse seLn.

Bo-nepBblIx, ecnv ogHOBPEMEHHO U3MEePAETCA KOOPAMHATa KBaHTOBOW YacTuLbl (ntoboi, He
006A3aTeNbHO 3N1EKTPOHOB) MO HEKOTOPOW OCU X 1 UMMNYNbC B 3TOM HanpaBieHum p, TO OLWNOKN
N3MePEHUNA, KOTOPble Mbl 0603HaYMM Yepes X; U P COOTBETCTBEHHO, MOAUYMHATCA COOTHOLUEHWIO
HeonpeaeneHHocTewn [en3eHbepra:

Ax x Ap = h.

Hukaknmm yxumiypeHmnamm o60onT 3T0 COOTHOLLEHME HeNb3A. YeM TOUHee Mbl MblITaeMCA U3MEPUTb
KOOpPAMHaTbI, TeM 60sblUe OKa3biBaeTCA pPa3dbpoc No BeNnYmMHe NMnynbca p,  HA06OPOT.
CoOTHOLUEHVE HeONPeAENEHHOCTEN eCTb YHUBEPCANbHbIN 3aKOH NPUPOAbI, HO, TaK Kak NOCTOAHHAsA
MnaHka h Becbma mana, Npu n3mepeHnax C Tefamm MakpoCKONMYECKOro pasmepa OHO posiv He
nrpaer.

Bo-BTOpbIX, NpeACcTaBNeHME O TOM, YTO Ha CAMOM AieNe KBAaHTOBbIE YaCTMLbl ABMXKYTCA MO KAKUM-TO
BMOJIHE onpeneneHHbIM TPAEKTOPUSIM, T. €. B KaXKblli MOMEHT BPEMEHW Ha CAMOM JIefle UMEIOT
BMOJIHE onpepesieHHble KOOPAMHATY U CKOPOCTb (a 3HAUUT, U UMMYNbC), KOTOPbIE Mbl MPOCTO He
MO>KE€M TOYHO N3MEPUTb, HAaTANIKMBAETCA Ha HEMPEOAONNMbIE IornMYecKue TpyaHoCcTu. HanpoTue,
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NPUHLUMNNANbHbBIN OTKa3 OT MPUMNUCbIBaHUA KBAHTOBOW YacTuLe peasibHOW TPaekTopun n NpuHATre
NONOXEHNA, YUTO Camoe NOJIHOE ONucaHne COCTOAHUA YacTUL, — 3TO 3ajaHne ee BOSTHOBOWN GyHKLMN,
NPVBOAAT K NIormyeckn 6e3ynpeyHon, a maTemaTnyeckm NPOCTON 1 U3ALWHON Teopum, KoTopas
bnectaLe cornacyeTca C SKCnepuMeHTanbHbiMU GpakTaMu; B YaCTHOCTU, U3 Hee HeMe1eHHO
BbITEKaeT COOTHOLLEHME HeonpeaeneHHOCTeN. JTa Teopusa — KBAaHTOBaA MexaHunKa. B yacHeHun
b13nyecKknx n NormMyecknx OCHOB KBAaHTOBOM MeXaHUKM U B ee GpunocoPpckom OCMbICIEHNN FNaBHYIO
ponb Cbirpana AeaTeNbHOCTb KpynHewnwero yuyeHoro-punocoda Hawero BpemeHn Hunbca bopa
(1885-1962).

13.7. HarnsagHble ¥ 3HAKOBbIE MO EIN

NTaK, y aneKkTpoHa He cyuwectByeT Tpaektopumn. Camoe 605bLIoe, UTO MOXKHO CKa3aTb 06 3N1eKTPOHe,
— 3TO YKa3aTb €ro BOSIHOBYIO QYHKLMIO, KBaApaT KOTOPOW AacT HaM BEPOATHOCTb OOHapyXeHnA
3/1eKTPOHa BO6NM3M TOW UNY MHOW TOYKKM NPOCTPAHCTBA. B TO ke BpemA Mbl FOBOPUM, YTO INEKTPOH —
MaTepuanbHas YacTuLa onpefenieHHbIX (M 04eHb ManeHbKNxX) pasmepoB. CMeLleHre 3TUX ABYX
npeacTaBneHnin, KOTOPOro NoTpeboBany onbiTHble GaKTbl, 0Ka3anoChb AE/TOM OUYEHb HENIETKNM, U A0
CUX NMOP BCE eLle HaXo[ATCA Noan, KOTopble OTBEPratT 0ObIYHYO MHTEPNPETaLMIO KBAHTOBOM
MeXaHMKN (MPUHATYO BCeq 3a WwKonon bopa nogasnawowmm 601bWMHCTBOM GM3MKOB) U XKenatoT BO
yTO Obl TO HM CTANIO BEPHYTb KBAHTOBbIM YacTuLaM nx TpaekToputo. OTKyfa Xe Takas
HaCToOMUYMBOCTb? Beab sKCcnponpurauma y SneKTPOHOB LiBeTa NpoLuia CoBepLlleHHOo 6e360n1e3HeHHO, a
C NOTNYECKOM TOYKUN 3PEHNA NPU3HAHME HEMPUMEHMMOCTU K SNEKTPOHY MOHATUA TPAEKTOPUM
NPUHUMNNANBbHO HAYEM He OTINYAETCA OT NPU3HAHUA HEMPUMEHUMOCTM NMOHATUA UBeTa. Paznnune
30€eCb B TOM, YTO NPM OTKa3e OT MOHATMA LBETA Mbl NPOABAEM U3BECTHYIO AOMNI0 Nruuemepus. Mbl
FrOBOPUM, YTO Y SNEKTPOHA HET LiBETA, @ CaMM NPEeLCTaBNAEM €ro B BUAE 3TAaKOro CeEpPeHbKOro (1nm
bnectawero — 310 Aeno BKyca) wapuka. Omcymcmaue LBeTa Mbl 3aMeHAEM Ha NPOU380/1bHbIU LiBET,
N 3TO HUCKOJIbKO HE MeLllaeT NCMOJIb30BaHMIO Hallen moaenu. o OTHOLIEHMIO K MONOXKEHUIO B
NPOCTPAHCTBE 3TOT POKYC He npoxoauT. [peactaBneHne 06 3neKTPOHe, KOTOPbIN B KaXabli MOMEHT
roe-To HaXoAUTCA, MeLlaeT MOHUMAHMI0 KBAaHTOBOW MEXaHMKW U NPUXOANT B MPOTUBOPEYNE C
OMbITHBIMY AaHHBIMW. 34€Cb Mbl BbIHY>KAEHbI MOMTHOCTbIO OTKA3aTbCA OT HAarNA4HO-reOMeTPUYECKOro
NpeacTaBneHNA O ABVPKEHMN YacTuLbl. DTO 1 Bbi3blBaeT 60NE3HEHHYI0 peaKkunio. Mbl HACTONbKO
NPVBbIKNN COEAMNHATb NPOCTPAHCTBEHHO-BPEMEHHYIO KaPTUHY C UICTUHHOW PeanbHOCTbIO, C TEM, UTO
CyLecTByeT OObEeKTMBHO U HE3ABMCMMO OT HAC, YTO HaM OYEeHb TPYAHO NOBEPUTb B OObEKTUBHYIO
peanbHOCTb, KOTOPasA He YKNaAblBaeTCA B 3TU paMKu. Ml Mbl CHOBa 1 CHOBa CnpaluBaem cebs: HO
BeAb €CN INEKTPOH He «pa3ma3aH» B NPOCTPAHCTBE, TO Ha CAMOM [€efe OH rAe-To JOKeH
HaxoanTbCA?

Hy)KHa ynopHaa pa60Ta MbIC/TN, YTOObI NPuU3HaTb N NPOYYBCTBOBATb 6eCcCMbICNIEHHOCTb 3TOrO
BOrMpoOCa. I'Ipem,ue BCero, Hago oTaaTb cebe OTYeT B TOM, UTO BCE HALLW 3HAHUA U TEOPUN CYTb
BTOPUNYHbIE MOAENTN AEeNCTBUTENbHOCTN, T. €. MOAENN nepBUYHbIX Mogeneun, KaKOBbIMU ABNAIOTCA
daHHbl€ YyBCTBEHHOIO OnMbITa. OTW AaHHble HEeCYT Ha cebe Hen3rnagMmbin oTnevyaTok yCTpOVICTBa
Hawen HepBHOI7I CUCTEMDI, a TaK KaK MPOCTPaHCTBEHHO-BpEMEHHDbIE MOHATNA 3a/10KE€HbI B CaMbIX
HUXHNX 3Ta»KaX HepBHOVI cncTembl, BCe Halln owlylleHnA N npeacrtaBneHnA, BCe npoAyKTbl HaWlero
BOO6pa>KeHI/IFI HE MOTryT BbINTY 3a PaMKn NpPOoCTPaHCTBEHHO-BPEMEHHbIX KapPTUH. Tem He MeHee, 3Tn
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PaMKN MOXKHO 10 N3BECTHOW CTeneHn pacwmputb. Ho 3To Hago AenaTb He NyTeM WiN30pHOro
ABUXEHNA KBHU3» K OOBEKTUBHOW AENCTBUTENbHOCTU, KaKasi OHA €CTb He3aBUCKMMO OT HaLUUX
OpPraHoB YYBCTB», @ NyTeM ABUKEHUA «BBEPX», T. €. MOCTPOEHNA BTOPNYHbIX 3HAKOBbIX MOJenen
JENCTBUTENBHOCTM.

PasymeeTca, 3HaKn TEOPUN COXPAHAIOT HEMPEPbIBHOE MPOCTPAHCTBEHHO-BPEMEHHOE ObITHE, KaK 1
nepBUYHbIE faHHble OMblTa. HO B OTHOLWEHUAX MeXAY TeEMU U APYIrMU, T. €. B CEMaHTUKe Teopui, Mbl
MOXeM NO3BONUTb cebe 3HaunTenbHy cBob6oay, ecnv byaem pyKoBOACTBOBATLCA TOTMKOW HOBbIX
3KCNepuMeHTanbHbIX GAKTOB, a HE MPUBbIYHOW MPOCTPAHCTBEHHO-BPEMEHHON NHTYULMEN. VI Mbl
MOXeM MOCTPOUTb TaKyIo 3HAKOBYIO CUCTEMY, KOTOPas B CBOEM QYHKLMOHUPOBAHUM HUKAK He
CBA3aHa HarnAgHbIMW NpeacTaBneHnAMY, a NoAYNHEeHa eJUHCTBEHHO YC/TOBUIO afeKBaTHOro
OonncaHua gencTBUTENbHOCTU. KBAHTOBAA MexXaHMKa 1 ABNAETCA Takon cnctemon. KBaHToBasA yactuua
B 3TOWN CUCTEME — HE CePEHbKNI NN GNecTAWNIA WapPYK U He reoMeTpurYeckas TOYKa, a HEKOTopoe
NOHATUE, T. €. PYHKLUMOHANBbHbIN Y3eN1 CUCTEMbI, KOTOPbI BMECTE C ApYruMin y3namm obecneymsaeT
onncaHue N NpeaBuaeHNE peanbHbIX OMbITHbIX GAKTOB: BCMbILEK Ha 9KpaHe, MoKa3zaHui NpubopoB u

T.A.

Bo3BpaTmca K BOMPOCY O TOM, Kak «Ha CaMOM fefie» ABMXKETCA SNeKTPOH. Mbl BUaenu, 4to ns-3a
COOTHOLLEHUsI HeonpeaeneHHOCTeN SKCNepPUMEHT B MPUHLMIMNE HE MOXKET JaTb Ha Hero oTBeTa.
3HAuMT, B KAaUeCTBe «BHELUHEN YacTu» GpU3NYeCKon Mogeny AeNCTBUTENIbHOCTM 3TOT BOMPOC
6eccmbicneH. OcTaeTcs NpuUNMcaTb eMy YNCTO TEOPETUYECKUIA CMbIC. Ho Toraa oH TepsaeT
HenocpeaCTBEHHYIO CBA3b C HAbN0AaeMbIMU SIBNEHUSMM U BblPaXKeHUe «Ha CaMOM Aiefie» CTaHOBUTCA
ynCTbIM HagyBaTenbCcTBOM! Bcerga, korga Mol BbIXOAMM 3a npeaenbl chepbl BOCAPUATUA 1
06bABNAEM, UTO «Ha CAMOM fefne» MMeeT MEeCTO TO-TO U TO-TO, Mbl ABMXXEMCS HE BHU3, @ BBEPX —
CTPOVM NUPaMKAY A3bIKOBbIX 0OEKTOB 1 TONbKO BCNEACTBME OOMaHa 3pEHUS HaM KaXKeTCs, UTO Mbl
yrny6nsemca B 0651aCTb, eXKallyto HUXKe YyBCTBEHHOrO onbiTa. Bbipaxascb meTadopuuecku,
MNOCKOCTb, OTAENAIOLWAA YYBCTBEHHDI OMbIT OT PeanbHOCTU, ABASETCA aOCONMOTHO HEMPOHKLIAEMO
W, NbITaACb Pa3riAAeTb, YTO NOA HEl, Mbl BUANM NMLWb NepeBEPHYTOE OTPaAXKEHNe NpamMmabl
TEOPUIA. DTO HE 3HAUNT, YTO CTUHHAA PeaNlbHOCTb HEMO3HaBaeMa U HaLM TEOPUY He ABNAIOTCA ee
MoAensaMM; Haao NOMHUTb TOSIbKO, YTO BCE 3TU MOAENM NEXaT MO CUI0 CTOPOHY YyBCTBEHHOTO OMbiTa
N 6eCCMbICSIEHHO COMOCTaBNATb OTAENbHbBIM fIEMEHTAM TEOPUI MPU3PAYHbIE «PeaNIbHOCTUY MO Ty
CTOPOHY, KaK 3To Aenan, Hanpumep, MNMnatoH. NpeactaBneHne ob 31eKTPOHe Kak O ManeHbKOM
LapyrKe, ABUXKYLLIEMCS MO TPAEKTOPMM, — TaKan XKe KOHCTPYKUWA, KaK 1 CLeNNeHne 3HaKoB
KBAHTOBOW Teopum. OHO OTINYAETCA TOSIbKO TEM, UTO BKJIOUYAET NPOCTPAHCTBEHHO-BPEMEHHYIO
KapTUHY, KOTOPOW Mbl MO MNPUBbIYKE MPUMMCbIBAEM NPU3PAYHYIO PEanbHOCTb C MOMOLLbIO
6eCcCMbIC/IEHHOrO B IAHHOM CJlyyae BblpPaXkeHWsA «Ha CaMOM Aeney,

Mepexop K Co3HATENbHOMY NMOCTPOEHMIO 3HAKOBbIX MOAENEN AeNCTBUTENbHOCTM, HE ONMMPAKOLLMXCA
Ha Kakne-nnbo HarnAaHble NPeAcTaBieHns o puanyeckux obobekTax, — bonbuoe punocodpckoe
3aBO€eBaHKe KBaHTOBOW MexaHnKN. OakTnueckn ¢pmsnka ctana 3HakoBOM MOAENbIO CO BPeEMEH
HbloTOHa 1 MMEeHHO CBOE 3HAKOBOCTM OHa Oblnla 06A3aHa ycnexamu (YMCNeHHble pacyeTbl); 0AHaKO
HarnsgHble NpeacTaBNeHMA NPUCYTCTBOBAM B KaUeCcTBe HeEOOXOAMMOro 35ieMeHTa. Tenepb OHK
CTanun HeobA3aTeNbHbIMK, U 3TO PACLLMPUO KNacC BO3MOXKHbIX Mofeneln. Te, KTo XOTAT BO UTo Obl TO
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HW CTano BEPHYTb HAarMAQHOCTb, XOTA BUAAT, UTO TeopuraA nydywe paboTtaeT 6e3 Hee, NPU3bIBAIOT Ha
[lene rnpocTo K CyXeHWIo Knacca mogenen. Bpag nu nm 31o ygactca. MIX MOXXHO CpaBHUTb C TeM
yyZakoM, KOTOPbIN B MApOBO3 3anpAran nowagb, 6o XoTA OH 1 BUAeN, YTO NOBO3Ka ABMXKeTcA 6e3
nowaamn, NPU3HaTb TaKOe NONOXKEHNE HOPMasbHbIM OblNo Bbille ero ck. 3HaKoBble MOAENN — 3TO
MapoOBO3, KOTOPbIN BOBCE HE HYXKAAETCA B IOWAAN HArMALHbIX NPpeACcTaBneHn oia KaKgoro 13 CBOmUX
NOHATUN.

13.8. Kpymenune serepMuHmu3mMa

BTopow BaXkHbIN pe3ynbTaT KBAHTOBOW MexaHUKKW, umetowmni obwedunocodpckoe s3HaueHne, — 310
KpyLleHne getepMrnHn3ma. leTepmnuHmsm — 310 noHATre rnnocodpckoe. ITMM UMEHEM Ha3biBalOT
BO33pEeHME, COrNacHO KOTOPOMY BCe COObITUA, NPOMCXOAALLME B MAPE, UMEIOT BMOJHE
onpefeneHHble NPUYMHBI Y MPOUCXOAAT C HEOOXOAUMOCTBIO, T. €. HE MPOU30NTU He MOTYT. MNonbITKK
YTOUYHUTb 3TO onpegeneHne obHapyX1BalOT B HEM NIOrnyeckme gedpekTbl, KOTOpble MeLLaT TOUHON
bopMynnpoBKe 3TOro BO33peHNsA B BUAE HAYUYHOTO MONOXeHnA 6e3 BBeeHMA Kaknx-nnbo
AOMNONIHUTENbHbIX NPeAcTaBneHnNin 06 06BEKTUBHOW peanbHOCTX. B camom gene, uto 3HaUnT
«COObITUA UMEIOT MPUYNHBI»? Pa3Be MOXHO YKa3aTb KaKoe-TO KKOHEYHOE» YNCNIO NPUYMH JAHHOTO
COOLITUA U CKa3aTb, UTO APYIrNX NPUYMH HET? U UTO 3HAUWT, YTO COObITME KHE MOT/IO HE MPOU30NTU»?
Ecnn TonbKO TO, YTO OHO MPOU3OLLIIO, TO YTBEPKAEHME 0OpaLLaeTCA B TaBTONOMMIO.

OpnHako punocoPpcKkmii feTEPMUHN3IM MOXKET NOJyUnTb GoNlee TOYHOE NCTONKOBaHME B pamKax
Hay4yHOM Teopun, NpeTeHayoLWwen Ha YHUBepCanbHOe onncaHne peanbHOCTU. Yl fencTeuTenbHoO, OH
NoNyuns Takoe NCTOSIKOBaHMNE B PaMKaX MEXAHUYU3MA — HAayUYHO-PUNocodCKom KoHuenuuu,
BO3HMKLUEN Ha 6a3e yCnexoB KNacCUYeCKoM MeXaHVKN B MPUTOXKEHNN K ABMXKEHNAM HEOECHbIX Ter.
CornacHO MexaHUCTNYeCKOM KOHLeNuMn Mnp — 3TO TPEXMEPHOE eBKNVAO0BO NPOCTPAHCTBO,
3anofIHEHHOE MHOXECTBOM 3/IeMEHTAPHbIX YaCTUL, KOTOPble ABMXKYTCA MO HEKOTOPbIM TPAEKTOPUAM.
Mexgy YacTnuuamun 4enNCTBYIOT CUMbl, 3aBUCALLME OT MX PACNONOXEHNA APYr OTHOCUTENIbHO ApYra, a
ABVXKEeHMe YacTuL, NoJUYNHAETCA 3aKOHaM MexaHuKn HbloToHa. [pur Takom npeacTaBieHnn o mmpe
€ro TOYHOEe COCTOAHME (T. €. KOOPAMHATbI 1 CKOPOCTM BCEX YACTUL) B HEKOTOPbIN PUKCMPOBAHHDIN
MOMEHT BPeMEHU OJHO3HAYHO onpeaensaeT TOYHOe COCTOAHME M1pPa B IoOOM APYro MOMEHT.
3HameHUTbIN GPaHLY3CKUA MaTeMaTUK 1 acTpoHoMm lN.J1annac (1749-1827) Bbipa3un 3TO NONOXKEHME
cnegyowmmMmmn CnoBaMu:

YM, KoTopoMmy 6b111 6bl M3BECTHBI AIA KAKOTro-N1Mb0 JaHHOro MOMEHTa BCe CUIbl,
ofyLeBnsaloLWme Npupoay, U OTHOCUTENIbHOE NOJSIOXKEHME BCEX €€ COCTaBHbIX YacTeln,
ecnn 6ol BA0OGABOK OH OKa3aNcs AOCTaTOYHO OOWMPHbBIM, YTOObI MOAUYNHUTDL 3TU
AaHHble aHanu3y, o6HAN 6bl B ogHON GopMyne ABMXKEHUA BeNnYalimx Ten BceneHHonm
HapaBHE C ABMXEHVAMM MeNbYaLLNX aTOMOB. HE OCTaNoCh Obl HAYEro, YTo OblIO Obl
AJ1A HEro HelOCTOBEPHbIM, U ByAayllee, Tak Xe Kak 1 npolueliee, npeacTtano 6ol nepeq

ero B30pom>2.

OTa KoHuenuus nonyyuna Ha3BaHue Jiansiaco8Ccko2o aemepMUHU3MG. OHa ABNAeTCA 3aKOHHbIM 1
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Hen3beXHbIM CIeACTBMEM MEXAHNCTMYECKON KOHLenuun mupa. lNMpasga, C COBPEMEHHOM TOUKN
3peHuna popmynunpoBKa Jlannaca Hy>aaeTcAa B HEKOTOPOM YTOYHEHMU, TaK KaK Mbl HE MOXKEM
NPW3HaTb 3aKOHHbIMM MOHATUA BCEBEAYLLErO pa3yMa 1 abCONMOTHOM TOYHOCTN n3MmepeHuns. Ho ee
Nerko MOAEPHU3MPOBATb, NPAKTUYECKM He MeHAA CMbIC1a. Mbl FOBOPUM, UTO €CNN U3BECTHbDI C
[AO0CTAaTOYHOW TOYHOCTbIO KOOPAMHATBI U MMNYNbCbl BCEX YACTUL, B 4OCTAaTOYHO 60NbIOM 0b6beme
NPOCTPaHCTBA, TO MOXKHO paccunTaTb noBeaeHne niobown cnctembl B Nt0OOM 3ajaHHOM MHTEpPBane
BpemMeHu ¢ Ntobor 3afaHHON TOYHOCTbIO. 3 3TON GOpMYynnpoBKIY, Kak 1 13 NepBOHAYaIbHON
dopmynnposKu Jlannaca, MOXKHO cenaTb BblBOA, YTO BCe byayLme cocToAHnA BceneHHom
npegonpeneneHbl. HeorpaHMyeHHO NOBbIWaA TOYHOCTb U OXBAT U3MEPEHUI, Mbl HEOTPaHUYEHHO
yOMHAEM CPOKU NpefcKa3aHuin. Tak Kak HUKaKUX MPUHLNMANbHBIX OFPaHNYEeHUI Ha TOYHOCTb U
OXBaT M3MePEHUN, T. €. TaKNX OrPaHNYEHUI, KOTOPbIE BbITEKaNM Obl HE N3 OFPaHNYEHHOCTH
yesloBeYeCKNX BO3MOXKHOCTEN, a U3 MPUPOAbI 0ObEKTOB U3MEPEHNA, HE CYLLLECTBYET, Mbl MOXXEM
npeacTaBuTb cebe npeaenbHbIV Clyyan 1 3aaBUTb, YTO Ha CaMOM Jene Bce byayuiee Mmupa
onpefeneHo yxe cenyac n abcontoTHO OAHO3HAYHO. 34eCb BblpaXKeHne «kHa CaMOM Aeney
npuobpeTaeT BNOMHE OTYETUBbIA CMbICHT, HALLA MHTYNLWA NIErkKo NPU3HAaeT 3aKOHHOCTb 3TOrO «Ha
CamoM fene» 1 CONPOTUBNAETCA ero AUCKpeauTaumn.

NTak, MexaHMCTUYeCKaa KOHLENUMA Mpa NPUBOANUT K NPeaCcTaBleHNIo O NOSTHOW
AETEPMUHNPOBAHHOCTM ABNEHUIA. HO 3TO NPOTMBOPEUUNT CYyObEKTMBHOMY OLLYLLIEHWIO CBOOOADI
Bbl6Opa, KOTOPbIM Mbl 06n1agaem. OTciofa ABa BbIXo[a: MPU3HATL OLyLLeHne cBob6oabl Bbibopa
«UNNIO30PHBIMY» UK XKe NPU3HaTb MEXAaHUCTUYECKYI0 KOHLENLMIO HEFOAHOW B KauecTBe
YHUBEPCANIbHOWN KapTuHbl Mupa. Ceyac yxe TpYAHO CKa3aTb, B KAKOW Nponopumn pasgensinnce Ha
3TV ABe TOUKN 3pEHMA MbICISLLME NIOAN «A0KBAaHTOBOM» 3noxu. Ecnn noaxoanTb K Bonpocy ¢
COBPEMEHHOI NO3nLUNN, TO, AaXKe He 3HaA HUYEro O KBaHTOBOW MexXaHWKe, Haflo PeLINTENbHO BCTaTb
Ha BTOPYIO TOUKY 3peHusi. Mbl MOHMMaeM cenyac, YTo MexaHUCTUYeCKaa KoHLEenuus, Kak 1 niobas
NHasi KOHUEeNumMa, ABNSETCA Wb BTOPUYHOI MOAESbIo MUPA MO OTHOLLEHWIO K MePBUYHBIM AaHHbIM
OnbiTa, MO3TOMY HeNnocpeACTBEHHbIE JaHHble OMblTa Bcerga obnagatoT npuopuTeTom nepeq nobor
Teopuen. OwyuieHne cBob6oabl BbIGOpa eCTb NePBUYHbIN OMNbITHBIN GAKT, Kak U Apyrne nepBuYHbIe
baKTbl yXOBHOIO 1 YyBCTBEHHOIO OMbiTa. TeOpUsi HE MOXKET OTBEPIrHYTb 3TOro $haKTa, OHA MOXKET
ML COMOCTaBUTb C HAM KaKune-To HoBble paKTbl — MpoLeaypa, KOTOPYHO Mbl NPY BbiMOSIHEHWM
onpefesieHHbIX YCNoBUIA Ha3biBaeM 0b6vscHeHUem dakTa. O6bsBUTb cBOOOAY BbIGOPA «MIIO30PHOIY
TaK »e 6eCcCMbIC/IEHHO, KaK 00BbABUTDL YENIOBEKY, Y KOTOPOro 60nuT 3y6, uTo ero oulyuieHve
«UNNIO30PHOY. 3y6 MOXET ObITb COBEPLLEHHO 310POB, a OLyLleHre 601 — ObiTb Pe3yNbTaToM
pasapakeHusi onpeaeneHHoro yyactka Mo3ra, OfHako OT 3TOr0 OHO He CTaHOBUTCA <MJITIO30PHbIMY.

KBaHTOBaA mexaHuKa pPaspywnia oeETEPMUNHN3M. I'Ipe>K,D,e BCero, oka3ajiocCb JIOKHbIM NpeactaBieHne
06 SNIEMEHTAPHbIX YaCTULaX KakK O MaJleHbKUX TeNbLUaX, ABUKYLLNXCA NO onpeaesieHHbIM
TPaEKTOPUAM, a, AJ1eoBaTeJIbHO, PyXHYJla U BCA MEXaHUCTUYECKAA KapPTUHA MNPa — TaKaA NMOHATHAA,
npmeblyHaA U, Ka3aJloCb Obl, coBepLeHHO HECOMHEHHAaA. Ousnkn XX B. yxe He MOTyT ACHO
y66JJ,I/ITeJ'IbHO, KaK 3TO yMesin (I)I/I3I/IKI/I XIX B., paCCKa3aTb 10AAM, UTO Ha CAMOM Oene npeacraBiAaeT
cobon MNP, B KOTOPOM OHWN XKNBYT. Ho AE€TEPMUHN3M PYXHYJT HE TOJIbKO KaK 4aCTb MeXaHUCTUYEeCKOoNn
KoHuenunmn, HO N Kak 4acCTb nobon KapTWHbI MPa. B npnHUMMNe MOKHO 6b1710 Obl npeacraBunTb cebe
TaKkoe rnoJjiHoe ornncaHme (KapTI/IHy) MUpPa, KOTOPOE BKIIOYAET JIiNWb peaJZibHO Ha6mop,aeMb|e ABJIEHUA,
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HO JaeT OAHO3HaYHble NpeAcka3aHna BCeX ABNEHWI, KOTopble Korga-nnbo 6yayTt Habnogatbcs.
Tenepb Mbl 3HaeM, YTO 3TO HEBO3MOXKHO. Mbl 3HaeM, UTO CyLLEeCTBYIOT CUTYaL N, B KOTOPbIX
NPVHLUNNMANbHO HEBO3MOXKHO MpefCcKa3aTb, KAKOe 13 MHOXECTBA MbICIIMMbIX ABAIEHUN
OCYLLeCTBAAETCA B AeCTBUTENbHOCTU. bonee Toro, aTn cntyaummn ABNAIOTCA COrflacHO KBaHTOBOM
MeXaHMKe He NCKIIIoYeHneMm, a 06LWKM NpaBmUIoOM; CTPOro AeTePMUHUPOBAHHbIE NCXOAbI ABNAIOTCA
KakK pa3 ncknioveHnem 13 npasuna. KBaHTOBO-MexaHN4YeCKoe onvcaHne f4encTBUTENbHOCTN —
CyLeCTBEHHO BEPOATHOCTHOE OMMCaHne, a OQHO3HauYHble NpefcKasaHnA OHO BKIIIOYAET NNLWb Kak
npeaenbHbIA Cny4van.

B KauecTBe NprMepa pacCMOTPUM ONMbIT C AndpPaKLUNEl 1eKTPOHOB, M300parkeHHbIN Ha puc. 13.1.

YcnoBua onbiTa NONHOCTbIO ONpeAeneHbl, Koraa 3afjaHbl BCe reomeTpunyecKkme napaMmeTpbl yCTaHOBKU
N HaYasnbHbIA UMNYNbC NEKTPOHOB, NCMYCKaeMbIX MYLWKOW. Bce 3neKTpoHbI, BbieTaowme 13 nyLwKm
M nonajaloLme Ha 3KpaH, HaXOAATCA B PaBHbIX YC/IOBUAX U ONUCHIBAIOTCA OfHOW BOJTHOBOWM
byHKUMnen. Mexxgy Tem OHM NOrnoLaoTcA (4atoT BCMbIWKM) B pa3HbIX TOUKAX 3KpaHa, 1 3apaHee
npefcKasaTb, B KAKOW TOUKE JACT SNEKTPOH BCMbILIKY, HEBO3MOXKHO; HEb3A aXke NpeacKkasarb,
OTKJIOHUTCA NN OH Ha HalLem PUCYHKe BBEPX WS BHU3, MOXKHO yKa3aTb TOJIbKO BEPOATHOCTb
nonagaHnA B pasfnyHble yYacTKU SKpaHa.

[No3BonnTenbHO, OAHAKO, 3a4aTb BOMNPOC: MOYEMY Mbl YBEPEHbI, YTO €C/IN KBAHTOBAsA MeXaHMKa He
MOXEeT npeAckasaTb TOUKY NoMafaHMA SNEKTPOHA, TO U HMKaKaA byayluasa Teopua He CMOXET caenaTtb
3TOro?

Ha stoT BONMPOC Mbl JaAM He OOWH, a LieNbiX ABa OTBETa, BONPOC BMOJ/IHE 3aCNy>XNBaeT TaKoro
BH/MaHWNA.

MepBbl OTBET MOXHO Ha3BaTb GpopManbHbiM. OH TakoB. KBaHTOBasA MeXaHMKa OCHOBaHa Ha TOM
NPUHLMMNE, YTO OMKMCaHKeE C MOMOLLbIO BOSTHOBOW GYHKLMM SBAETCA MAaKCUMANbHO MOSHbIM
OMVCAHNEM COCTOAHMIA KBaHTOBOW YacCTULbl. DTOT NPUHLMM B BUE BbITEKAIOLLETO U3 HETO
COOTHOLLEHUNSI HeONPeaeIeHHOCTEN NOATBEPXKAEH OrPOMHbIM YNCJIOM SKCMEPUMEHTOB,
NHTepMpeTaLma KOTOPbIX COAEPKUT MOHATUA TONbKO HU3KOMO YPOBHSA, HEMOCPEACTBEHHO CBSI3aHHbIE
C HabnogaembiMy BeNIMYMHaMU. BbiBoabl KBAaHTOBOW MEXaHMKN, BKOYaloLue 6onee ClIoXKHble
MaTeMaTUYeCKne pacyeTbl, NOATBEPXKAEHDI eLle 00bLINM YMCIOM SKCNEPUMEHTOB. U HeT
peLnTeNbHO HNKAKMX YKa3aHUI Ha TO, YTO Mbl JO/KHbI YCOMHUTLCS B 3TOM npuHumne. Ho oH
paBHO3HAYeH HEBO3MOXHOCTM NpeAcKa3aHnii TOYHOMO NCXOAA onbiTa. Hanpumep, utobbl yKasaTb
TOUKY Ha dKpaHe, Kyda NonagaeT 3/1eKTPOH, Haflo 3HaTb O HeM 6osiblue, YeM JaeT BONHOBAA QYHKLUS.

BTOpOVI OoTBET Mbl HAYHEM C TOTO, YTO NOMbITaeéMCA NMOHATb, MOYEMY HAaM HUKAK HE XOUeTCA
cornacnTbCA C HEBO3MOXHOCTDbIO NMpefcCcka3daHNA TOYKKN, Kyla NOoNnaaeT 3JIEKTPOH. Cronetus Pa3BnUTUA
(I)VI3I/IKI/I npunyynnmn NOAEN K MbICITA, YTO ABUXKEHME HeoAYyLWIEBJIEHHbIX TENT PErynnmpyeTca
NCKNMIOYNTENIbHO BHEWHNMIN MO OTHOLWEHNIO K HAM NMPUYNHaMI 1N 4YTO NyTEM AOCTAaTOUYHO TOHKOIo
ncanenoBaHUA 3TU NMPUYMHDbI MOXKHO BCeria O6Hapy>KVlTb, noacmompemb nx. 310 y6e>Kp,eH|/|e 66110
BMoOJiHE onpaBAaHo, NMNoKa CHYNTa10Cb BO3MOXHbIM NOACMATPWMBATb 34 CUCTEMOW, HE BNMAA Ha Hee, YTo

http://www.refal.net/turchin/phenomenon/chapter13.htm (14 n3 19) [11.06.2008 14:03:20]



laa 13. Hayka n meTaHayka

MMeNo MeCTO B OMbITAax HaZ MaKpockonuueckumu Tenamu. MNpepacraBbTte cebe, yto Ha puc. 13.1

pacCenBaloTCA HE SJIEKTPOHDI, a nNywe4yHble AApPa U YTO Bbl N3y4aeTe UX ABUMKEHNE. Bbl BMgUTE, UTO B
OOQHOM dy4ae AApP0 OTKIIOHAETCA BBEPX, a B APYroM — BHU3, N Bbl HE KeJlaeTe BEPUTb, YTO 3TO
nponcxoanTt camo no cebe, a y6e>|<p,eHb|, YTO pasnnyme B noseaeHn agep 0b6bACHAETCA KAaKOW-TO
peaan0|7| I'Ipl/l‘-ll/lHOI7|. Bbl cHumaeTe noner AOPa Ha KNHOMNEHKY Win npeanpuHMMaeTe elle Kakme-T1o
AEeNCTBUA U, B KOHLE KOHLIOB, HaxoauTe Takue ABMeHnsA Al n A2, CBA3aHHbIE C MONETOM AApPa, YTO Npu

Hanuunn A AAPO OTKNOHAETCA BBEPX, @ NpY Hanuunn A, — BHK3. U Bbl roBopuTe, uto A; — NpurynHa
OTKNOHeHUA AApa BBepX, a Ay — NPprUNHA OTKNOHEHNA BHU3. BO3MOXHO, 4TO Balla Kamepa OKaxeTcsa

HeCoBepPLUEHHOW UK BaM NPOCTO HAJ0eCT UCCNefoBaHME N Bbl HE HalgeTe NCKOMOW NpuYymrHbl. Ho
Bbl BCE-TaKM OCTaHETECh B yOexaeHnn, YTO Ha CaMOM Jefe NPUYMHa CyLLeCTBYET, T. €. eCu 6bl Bbl
nonyuyie NocMoTpenu, To ABneHnsa Ay n A, 6bin 6ol OOHapyKeHbl.

Kak »e 06CTonT feno B OMnbITe C 3/1IeKTPOHAaMK? Bbl CHOBa BMAWUTE, UTO SIEKTPOH B OAHUX ClyYasix
OTKITOHAETCA BBEPX, B APYIMX — BHU3 U B MONCKAX NPUUNHBbI MbITaeTeCb NPOCNeAnTb 3a ero
ABVXKEHMEM, MOACMOTPETb 3a HUM. HO TYT OKa3bIBaeTCA, UTO Bbl HE MOXKETE NOACMOTPETb 3a
31EKTPOHOM, He BNVAS Ha ero cyab0y cambiM KaTacTpoduruecknm obpasom. YTobbl «yBUAETHY
3N1EeKTPOH, HaJlo HaNpPaBUTb Ha HEro NOTOK cBeTa. Ho cBeT B3anMOAeNCTBYET C BELECTBOM MOPLMAMMU,
KBAHTaMu, KOTOPble NOAUYMHAIOTCS TOMY e CaMOMY COOTHOLLEHMIO HeONpeaeneHHOCTEN, UTO U
3NEKTPOHbI, U Apyrue YacTubl. Mo3ToOMy C NOMOLLbIO CBETA, @ TaKXKe C MOMOLLbIO N0ObIX APYruX
CPeACTB NCCNeA0oBaHUA BbIATY 3a Npeaesbl COOTHOLEHUst HeonpeaeneHHoCcTen He yaaeTca. MNbiTaach
YTOUHUTb KOOPAWHATY SNEKTPOHOB C MOMOLLbIO GOTOHOB, Mbl NGO COOOLLAEM EMY TaKOW 6OJbLION 1
HeonpeaeNeHHbI UMNYJbC, KOTOPbIV MOPTUT BECb SKCNEPUMEHT, NIMOO N3MepAEM KOOpAUHATY TaK
rpy60, UTO He y3HaeM O Hell HMYero HoBoro. Takum ob6pasom, ABneHnin A n Ay, T. €. NPUYKH, NO

KOTOPbIM 3/IEKTPOH B OAHWNX C/Ty4aax OTKIIOHAETCA BBEPX, @ B APYrnX C/y4yasax BHU3, He CyLLeCcTByeT B
AEeNCTBUTENbHOCTN. A yTBEPKAEHME, UTO «Ha CaMOM Jiene» Kakana-To NPUYnNHa eCTb, TepAeT BCAKUN
HayYHbIN CMbICI.

WTakK, cyllecTByIOT ABNEHUA, Y KOTOPbIX MPUYMH HET, TOUHEe, CyLeCcTBYeT pAj BO3MOXHOCTEN, 13
KOTOPbIX OfjHa OCyLLecTBAAETCA 6€3 BCAKON NPUUMHBI. ITO HE 3HAUUT, YTO MPUHLMM NPUYNHHOCTU
BoOOLLe cnielyeT OTOPOCUTDL: B TOM K€ OMbITe eC/IY OTKIOUYUTb SNIEKTPOHHYIO NYLLKY, TO BCMbILWKM Ha
3KpaHe BOOOLLE NCUE3HYT U NPUYMHON NX MCUE3HOBEHNA OyAeT OTKoUYeHMe NyWwKn. Ho 3To 3HauuT,
YTO ero HaZlo CYLLEeCTBEHHO OFPAHMUNTb MO CPABHEHNIO C TEM, KaK OH MOHMMAsCA B KNTacCMUeCckon
MeXaHMKe U KakK OH 4O CUX NOP NOHUMAETCA 06bIAEHHbIM CO3HAHMEM. Y HEKOTOPbIX ABNEHWU NPUYMH
HEeT, X HaJo NPUHUMATb NPOCTO KaK HEYTO JaHHOE. TAaKOB Y MUP, B KOTOPOM Mbl >KUBEM.

BTOpOVI OTBET Ha BOMPOC O NPUYNHAX Hawen yBEPEHHOCTN B CyLLIeCTBOBAaHNN HEMPeaCKkasyeMbIX
ABMTIEHUWN COCTOUT B TOM, YTO C MOMOLLbK COOTHOLLEHUA Heonpep,eneHHOCTeVl Mbl YACHAEM cebe He
TOJIbKO MaCCy HOBbIX (I)aKTOB, HO N npunpoay Toro nepesioMma B OTHOWEHNN MPUYNHHOCTU U
npenckasyemocTH, KOTOprVI nponcxoanT Npu BTOPXKEHUN B MUKPOMUDP. MbI BUgnm, 4TO Bepa B
a6COﬂ}OTHyIO NMPUYNHHOCTb NPOnNCTEKasia U3 MOJTYHaTIMBOIo NpPennonoXeHnAa 0 Hannvnn 6eCKOHEYHO
TOHKUX CpPencTe ncanegoBaHnA, «<nogcMatTpuBaHMA» 3a 06beKkToM. Ho, gonpga oo 31eMEeHTapPHbIX
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YyacTtumu, (1)I/I3I/IKI/I o6Hapy>|<|/|n|/|, yTOo CcylecTByeT MWUHUMabHbIVN KBAHT ENCTBUA, I/I3MepFIEMbIIZ
noctoaHHown NnaHkKa, n 3To co3gaeT I'IOpOl-IHbII7I Kpyr npun NnonbiTKax AeTain3npoBaTtb CBEPX MepPbI
onncaHue ogHOM YacTuLbl C MOMOLLbO ,qpyr0|7|. N abcontoTHaAn NMPUYNHHOCTDb PYXHYJia, a BMeCTe C Hen
n peTepMmnHU3M. C O6UJ,€(I)I/IJ'IOCO(1)CKOM TOUYKW 3peHNA NpPeaCcTaB/IAeTCA BMNOJIHE eCTeCTBEHHbIM, YTO
edn He cyulecTsyeT 6eckoHeYyHomn OeNTMMOCTU MaTepUNn, TO HE CyLLeCTBYET U 6eckoHe4yHomn
AE€TAJIbHOCTN OMNCaAaHWUA, TaK UTO KpyLlweHne AoeTePMNHN3Ma NPEACTAaBTAETCA 6onee ecTeCTBEHHbIM,
yem ecnn 6bl OH COXpaHUNca.

13.9. «Cymacmieguine» Teopuu 1 MeTaHayKa
6

Ycnexu KBaHTOBOW MeXaHWKK, O KOTOPbIX Mbl FOBOPWUIIN BblLLE, OTHOCATCA rMaBHbIM 06pa3oMm K
ONUCAHNIO HEPENATMBUCTCKUX YaCTuL, T. €. YacTuL, ABVKYLLNXCA CO CKOPOCTAMMU, MHOTO MEHbLUNMU,
Yyem CKOPOCTb CBETa, TaK UTO 3pdeKTamm, CBA3aHHBIMU C TEOPMEN OTHOCUTENBHOCTY
(penatnsucTckummn s¢pdeKTamm), MOXHO NpeHebpeyb. IMEHHO HEPENnATUBUCTCKYO KBaHTOBYHO
MEXaHMKY Mbl UMeNn B BUAY, KOr4a rOBOPUIIN O ee MOSTHOTE N JTIOTMYECKOM CTPOMHOCTN.
HepenAatnBmncrckaa KBaHTOBasA MeXaHWKa [OCTaTOYHA A4J1A ONMCaHMA ABAEHNN aTOMHOIO YPOBHSA, HO
dV13MKa anemMeHTapHbIX YacTuL, BbICOKMX SHEPrun TpebyeT co3gaHma Teopun, COBMeLLatoLLen ngen
KBAHTOBOW MEeXaHWKN U TEOPUM OTHOCUTENbHOCTU. [0 CUX MOP Ha STOM NyTW AOCTUMHYTbI NNLLb
YacTUYHble yCnexn; eQUHON 1 NOCNef0BaTENbHON TEOPUM SNTIEMEHTAPHbIX YacTuL, 0ObACHALEN
OrPOMHbIVi MaTepuan, HaKOMAEHHbIN SKCNePUMEHTaTOpPaMM, He cyLlecTByeT. [TonbITKN NOCTPOUTL
HOBYIO TEOPMIO MYyTEM HENPUHLNNUANbHBIX UCMPAaBIEHNIA CTAapO TEOPUY HE NPUBOJAT K
3HauuTeNbHbIM pe3ynbTataM. Co3gaHmne yaoBNETBOPUTENBHON TEOPUM SNTIEMEHTAPHbIX YacTuL
yrnMpaeTca B Ype3BblYaiHy0 CBOEOOPaA3HOCTb 3TOM 06/1acTy ABNEHUI, NPONCXOAALLMX KaK Obl B
COBCEM MHOM MUpe 1 TpebyioLwmx AnA CBOEro onmcaHna COBepLIEHHO HeOObIYHbIX MOHATUI, B CaMON
OCHOBE pPacxoJAWNXCA C NPUBbIYHON HaM MOHATHOW CXEMON.

B koHue 50-x rogoB lNen3eHbepr npeaioxKmn HOBYHO TEOPUIO SNTIEMEHTAPHbIX YaCTHL, O3HAKOMMUBLUUCH
C KoTopow bop cKasar, YUTo OHa BpAL NV OKAXKeTCA BEPHOWN, MOTOMY UYTO OHAa «HEAOCTAaTOYHO
cymaclegwasy. Teopua oencTBMTENbHO He NONyYMIa NPU3HaHMA, a MeTKkoe 3amedyaHne bopa crano
N3BECTHO BCeM PpU3nKam 1 fake Nonasno B NoNynsapHyto nutepatypy. CnoBeuko «Cymaclueaasny
eCTeCcTBEeHHbIM 06Pa30M acCOLMNPOBANOCH C SMUTETOM CTPAHHbINY, MPUMEHAEMbIM K MUPY
3neMeHTapHbIX YacTuL,. HO 03HayaeT v «cymaclueaLwasn» moJsibKo «CTPaHHaA», <HeoOblYHanA»?
Morkanyn, ecnn 661 Bop ckaszan «He[OCTaTOUHO HeOObIYHaA», apopur3ma He NoNYyYUNocCh 6bl. CNoBO
«CymMacLlefLan» BHOCUT OTTEHOK «LUAfibHasA», «B3ABLUIAACA HEM3BECTHO OTKyAa» 1 bnectawe
XapaKTepu3yeT HbIHELLHIO CUTYaLMIO B TEOPUM SNIEMEHTAPHbIX YaCTuL, KOrga BCemMn Npu3HaeTcA
Heob6X0AMMOCTb rNy6OKOWM NePeCTPONKM TEOPUK, HO, KaK K HEN MPUCTYNUTb, HEU3BECTHO.

Bo3HuKaeT BONPOC: HeyXenun «CTPAHHOCTb» MUPA SIEMEHTAPHbIX YaCTUL, HEMPUMEHMMOCTb K HEMY
HalLen MHTYULUMN, BbipaboTaHHONM B MaKpomupe, obpeKaeT HaC OTHbIHE N HABEYHO Ha bnyxaaHuve B
TemMHoTe?
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B,ﬂyMaeMCH B npnpody BO3HNKLWINX prﬂHOCTeVI. an/IHLI,I/II'I co3aHuA (I)OpMaJ'II/BOBaHHbIX A3bIKOBbIX
Mmoaenen AenCcTBUTENIbHOCTU He nocCTpadan npu nepexone K Nsy4eHn MMKpommpa. Ho ecnn
KONeCcukun aTux mogenem — d)l/l3|/|l-IeCKV|e MOHATUA — 6paJ'II/ICb B CBOEN OCHOBE 13 Halero
noBcegHEBHOIO MakKpOCKOMMYeCKoro onbiTa U NNWb YTOYHANNCD NyTEM c|>opman|/|3au,|/||/|, TO AnA
HOBOIO «CTPAHHOI0» MNpPa HY>KHbl HOBbI€ «CTPAHHbIE» MOHATUA, KOTOPbIE B3ATb HEOTKYAA N KOTOpPbIE
npnageTca, adiegoBaTtesibHO, N3rotoBJIATb 3aHOBO, Aa elle U COEANHUTDb X AOJTXKHbIM o6pa30M B
LENOCTHYIO CXEMY. Ha nepBoMm 3Tane ncaegoBaHnAa MUKpPoOMMpa OHO U3 TaKNX KOJTECNKOB —
BOJIHOBAA (I)yHKLl,I/IFI HepeJ'IFITI/IBI/ICTCKOVI KBAHTOBOW MeXaHNKN — OblNO N3roTOBJIEHO CpaBHUTEJIbHO
JIETKO, ONMNpPandaChb Ha yXe CyLLl,eCTBOBaBU.II/IIZ MaTemMaTnyeCcKnmn arnapart, CJ'Iy>KI/IBLIJI/II7I ana onmncaHmA
MaKpOCKOMMN4YeCKnx ABNEHNN (MexaHI/IKa MaTepmaanoM TOYKN, Me€XaHWKa CMJTOLWHbIX Cpea, TeoOpUA
ManI/ILl,). Ousnkam MNPOCTO NOBE3/10. OHU Halln npoo6pa3b| H@O6XO,£|,I/IMOI'O UM KOJ1eCMKa B IBYX
(COBepLLIeHHO pa3J'II/I'~IHbIX) KoJN1eCnKax MaKpOCKOI'II/I‘—IeCKOVI (I)I/I3VIKI/| N COCTaBUIIN N3 HNX «KKeHTaBpa»
— KBaAHTOBOE€ NMoHATE BOJIHbI-HaCTWLbl.

OfHaKo Henb3A BCe BpeMA pacCumTbiBaTb Ha Be3eHre. Yem rny6xxe Mbl MPOHUKAEM B MUKPOMUP, TEM
CUJIbHEe OTNMYATCA HEOOXOAMbIE NOHATUA-KOHCTPYKTbI OT MPUBbIYHbBIX MOHATUN
MaKpPOCKOMNYECKOro OMbITa U TEM MEHbLLE BEPOATHOCTb COOPYAMUTL UX C Xoay, 6e3 BCAKNX
NHCTPYMEHTOB, 6e3 Bcakom Teopun. CriefoBaTenbHO, Mbl [OKHbI NOABEPTHYTb HAYYHOMY aHanm3y
caMy 3aiauy NOCTPOEHMA HayUHbIX MOHATUIN N TEOPUNA, T. €. co8epuwUMb 04epedOHOU MemacucmemHoiU
nepexo0. YTobbl KBannPpuULMPOBaHHO MNOCTPOUTbL onpefeneHHyo GrU3nYECKyo TEOPUIO, HaM HY>KHa
obLwan TeopuA NOCTPOEHNA PU3nyecknx Teopun (Metateopus), B CBETe KOTOPOM NPOACHUTCA NYTb
pelleHnA Halen KOHKpeTHOW 3adaun. CpaBHeHWe HarnAagHbIX Mogenen ctapon GU3nKy C NoWwagbio, a
abCTPaKTHbIX 3HAKOBbIX MOAeNern C NapoBO30M, MOXHO Pa3BUTb criegytowmm obpasom. Jlowagn
NpefoCTaBNeHbl B Halle pacnopskeHue npupopon. OHM pacTyT 1 pa3MHOKaTCA camu no cebe, n
4yTOO6bI NCNONBb30BaTb MX, HE HY>KHO 3HATb MX BHYTPEHHEee YyCTPONCTBO. HO NapoBO3 Mbl fOSTKHbI
NOCTPOUTb camu. [1n1A 3TOro Mbl AOSTKHbI MOHATb NPUHLMMbI €r0 YCTPONCTBA U PpU3MyecKre 3aKOHbI,
nexatime B X OCHOBE, a TakXe NMETb KaKMe-TO MHCTPYMEHTbI AnA paboTol. [biTaacb NoCcTpouTb
TEOPUIO KCTPAHHOTO» MUPA, HE NMeA MeTaTeopun GpU3NYECKNX TEOPUI, Mbl yNogobnaemca yenoBeky,
KOTOpPbI 3agyMas NOCTPOUTb NApPOBO3 rosibIMN PyKaMn UN MOCTPOUTb CaMOSIeT, He NMes
npencTaBneHnsa 0 3aKOHax a3poanHaMUKK.

NTaK, co3pen ouepenHon meTacucteMHbIn nepexoq. Ounsnka Tpebyer... XxoueTca cKa3aTb
«meTapur3nKN», HO, K CHACTbIO ANA HALLen TEPMUHOMIONAN, HY>KHaA HaMm MeTaTeopua ABNAETCA
TaKOBOW MO OTHOLLEHWIO K NIIOOOI eCTeCTBEHHOHAYYHOW TEOPUN, UMEIOLLE BbICOKYIO CTEMEHb
dbopmanusauunm, N03TOMy ee npasusibHee HA38aMb MemAaHaykou. TOT TepMUH obnagaeT Tem
HefoCTaTKOM, UTO CO3JaeT BneyatneHne, OyaTo MeTaHayKa eCTb HeUTo, MPUHUMMNMANIbHO JieXallee
BHe HayKW, B TO BpeMs Kak B 4eNCTBUTENbHOCTM HOBbIV YPOBEHb Mepapxuun, co3gaBaemMblil STUM
METAaCUCTEMHbBIM NePEexXo0oM, Haflo, KOHEYHO, BKITIOUUTL 1 B OOLLee TeNI0 HayKK, paclumpaAn Tem
cambIM 3TO Teno. CuTyauma 3aecb Takan Xe, Kak ¢ TepMUHOM MeTamaTeMaTuKa; Bejb MeTaMmaTemMaTrKa
— 3TO TOXe YacTb MaTeMaTUKN. HO NOCKONbKY TEPMUH «MeTamaTeMaTmKay Obisl BCe-TaKn NPUHAT,
MO>KHO CUMTaTb NpUemMsIEMbIM Y TEPMUH «MeTaHayKa». Bnpouem, MOCKONbKY BaXHeWNLwana YacTb
MeTaHay4YHOro nccnefoBaHna — nccnegoBaHne NOHATUN TEOPUK, MOXKHO NPeaIoXUTb TakKe
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TEPMWH KOHUeNnmaoJioeu=A.

OCHOBHYI0 3ajauy MeTaHayKn MOXHO chopMynnpoBaTb Tak. [laHa HeKaa COBOKYMHOCTb U HEKNIA
reHepaTop $akToB. Kaknm o6pa3om NOCTPoUTb TeEopUIo, 3GPEKTMBHO ONUCHIBAOLLYIO 3T GaKTbl U
AenaoLLyto NpaBubHble NpeackasaHma?

Ecnn mbl XoTUM, UTOObI METaHAYKa Bbila 38 PaMKM OOLNX PacCy>KaeHni, TO Hago CTPOUTb ee Kak
MONTHOLEHHYIO MaTeMaTUUYECKY0 TEOPUIO, a A1 STOro ee OObEKT — eCTeCTBEHHOHAYYHaa Teopua —
AOJKEH NpeacTaTb B popManm3oBaHHOM (NycKal ynpoLeHHOM — TakoBa LieHa dopmanmsaumm)
BUAE, NOABMAaCcTHOM MaTemaTuKe. [NpeactaBneHHasi B TaKOM BMAE HayUYHasA Teopus eCTb
dbopMann3zoBaHHas A3bIKkOBasi MOeSlb, MEXaHM3M KOTOPOW COCTaBNIAET Mepapxmnyeckas cuctema
MOHATUI — TOYKA 3PEHNA, KOTOPYIO Mbl MPUBOANIV Ha MPOTAXKEHWM BCel KHUTW. C 3TON TOUKM
3peHnna co3haHne maTeMaTUUECKO MeTaHayKu NpeacTaBnseTca ouepeaHblM U eCTECTBEHHbIM
MeTaCMCTEMHbIM NepPexoioM, COBEpLLAA KOTOPbI Mbl AieflaeM NpeaMeToM U3yUeHuns
dbopMann3oBaHHbIE A3bIKK B LIEJIOM, NPUYEM HE TOJIbKO B OTHOLIEHMM UX CUHTAKCUCA, HO TaKXe — U
rMaBHbIM 06PA30M — C TOUKU 3PEHNA CEMAHTUKN, C TOUKWN 3PEHUS X NPUIIOXKEHNSA K ONUCAHWIO
AENCTBUTENbHOCTU. K 3TOMY Liary Hac NoABOAUT BECb NYTb Pa3BUTUA GM3NKO-MaTeMaTNUECKON
HayKW.

Bnpouem, O CMx NOp Mbl B CBOMX PACCY>KAEHNAX UCXOAMNN 13 NOTPebHOCTen Pusnkin. A Kak o6cTonT
LEN10 C TOYKU 3pEHNA YNCTON MaTeMaTUKIN?

Ecnn $pr3MKN-TeEOPETUKIM 3HAIOT, UTO UM HY>KHO, HO CieNlaTb MOTYT HEMHOTO, TO «4YNCTbIX»
MaTEMaTUKOB MOXHO, CKOpee, YNPEKHYTb B TOM, YTO OHU cAenaTb MOTYT MHOTO, HO HE 3HAIT, YTO UM
HY>KHO. HeT cnopy, MHOrne 4ncto mateMaTmyeckume paboTbl HYXKHbl A4NA NPUAAHUA CBA3HOCTY 1
CTPOMHOCTU BCEMY 3[aHMI0 MaTEMATUKN, N CMELLHO 6bis10 Obl TpeboBaTb OT KaXkaon paboTl
HeMeONIeHHbIX «MPaKTUUYECKUX» MPUNOXEHNA. HO BCe-Taknm MaTemaTnKa CO3[aeTca A1 MO3HaHWA
LENCTBUTENBHOCTY, @ HE C 3CTETUYECKUMU UM COPTUBHBIMU LIENAMU, MOJOOHO WaxmaTam, 1 faxe
CaMble BbICOKME ee 3TaXKM HY>KHbl, B KOHEYHOM CYEeTe, NINLb NOCTONbKY, MOCKONbKY OHU
CNOCOOCTBYIOT [OCTUPKEHWNIO STON LIeNN.

BepoATHO, poCT 3aaHMA MaTEMATUKIM BBbICb HY>KeH BCcerga v npeacraBnaet cobom 6e3ycnoBHyo
LLeHHOCTb. HO MaTemMaTuKa pa3pacTaeTca TakKe U BLUMPb, U BCe TPy Hee CTaHOBUTCA ONpeaenmTb,
YTO HE HY>KHO, @ YTO HY>KHO, U eCJTN HYXKHO, TO B KaKol cTeneHn. MaTematmnyeckana TeXHMKa pa3BuTa
ceriyac HaCTOJIbKO, UTO CKOHCTPYMPOBATb B PpaMKax akCMOMaTUYEeCKOro MeTofla HECKOJTIbKO HOBbIX
MaTeMaTUyecKnx 0O beKTOB 1 NCCefoBaTb UX CBOWCTBA CTaJIO YyTb /X HE TaKNM »Ke OObIKHOBEHHbIM,
XOTA U He BCerfa Nerkmum Aesiom, Kak oA fpeBHeermneTcKux nMcLoB Npor3BEeCT BblUMCIEHNA HA
Apobammn. Ho, KTO 3HaeT, NoHafo6aTCA N 3TN 06beKTbl? BO3HMKaeT NOTPebHOCTL B TeopUm
NPUIOXEHNA MaTeMaTUKK, @ 3TO MO CyLLeCTBY 1 eCTb MeTaHayKa. CnefioBaTeNlbHO, pa3BuTue
MeTaHayKn — 3TO HanpaBAALLan 1 OpraHn3yloLlas 3aaya No OTHOLWEHUIO K 6onee KOHKPETHbIM
MaTeMaTUyeCcKM 3ajavyam.
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[lo co3paHuna 3¢ PeKTBHOM MeTaHayKM MoKa ewle aaneko. Cenyac TpyaAHO NpeacTaBuTb Aake ee
o6Lwwme KOHTYpbl. YTOObI OHM NPOACHUINCD, HEOOXOAMMO BbIMOMHUTDL €Lle MHOIO NOArOTOBUTENbHbIX
paboT. D3MKK [OMKHbI OBNafeTb «6ypbaKkn3mMomy», NpoUYyBCTBOBATb UTPY MaTeEMATUYECKMX
CTPYKTYP, KOTOpasA NpUBOAUT K BOSHUKHOBEHMIO OHOraTbiXx akKCMOMATUYECKNX TEOPUIA, MPUIOAHbIX AA
AeTanbHOro onucaHnA peanbHOCTU. OHM JONMXKHbI BMeCTe C MaTeMaTUKaMM HayUunTbCA packnagblBaTb
3HAKOBbIe MOJEN Ha OTAENbHbIE KUPMNYNKI, YTOObI CKNaAblBaTb U3 HUX HY>KHble M 610KK. U,
KOHEYHO, He0H6XO0ANMO Pa3BUTME TEXHUKM NPOBeAeHNA GOPMaNbHbIX BbIKNaAoK Hag,
NPOW3BOJIbHbIMY CUMBOJIbHBIMU BblPaXKEHUAMU (a8 HE TONbKO YMCaMmM) C MOMOLLbIO IEKTPOHHbIX
BbIYMCAUTENbHbIX MaLlKH. [logobHO ToMy, Kak nepexop oT apudMeTUKM K anrebpe nponcxoguT
TONbKO MOCJIe NOSTHOMO OCBOEHUSA TEXHUKN apUPMETNYECKUX BbIYNCIIEHUN, TaK 1 NMepexon K TeEopum
CO34aHNA NPOUN3BOJIbHbIX CUMBOJIbHbIX CUCTEM TPebyeT BbICOKOM TEXHUKM AENCTBUIN Ha
CUMBOJIbHbIMW BblpaXKeHUAMUN, TPeOYeT NPaKTUUYECKOrO CHATUA NPO6IeMbl BbINOSIHEHNA FPOMO3AKNX
dopmanbHbIX BbIKNAgoK. BHECYT nv HOBble MeTOAbI BKNaA, B pa3peLleHmne TeX KOHKPETHbIX
TPYAHOCTEN, KOTOpPble CTOAT Ceryac nepen Teopren aeMeHTapPHbIX YacTyL, UK XKe OHK OyayT
paHbLUe pa3peLleHbl PyUYHbIMU, «4e0OBCKUMU» METOAAMM, HEU3BECTHO, Aia 3TO, B KOHLE KOHLIOB, N He
Ba>KHO, N6O, HECOMHEHHO, NOABATCA HOBblE TPYAHOCTW. Tak MM MHaye, BONPOC O CO34aHNN
MeTaHayKM CTOUT Ha NOBECTKe AHA. PaHO 1y No3aHoO OH JoXKeH ObITb peLleH, U Toraa Ntoam nonyyat
HOBOE OpY»KMe AA MOKOPEHUA CaMblX CTPAHHbIX paHTACTUYECKNX MUPOB.

1 Bacon F. Novum Organum, Great books of the western world. Encyclopedia Britannica, 1955.
Aphorism 95. P. 126.

2Bacon F. Op. cit. Aphorism 117. P. 131.

3 CM. cbopHUK: DiHWwmeliH A. Qu3uka u peansHocms. M.. Hayka, 1965. Cnefyiolyie HUXe LmTaThl
B3ATbl TakXe 13 3TOro cbopHMKa.

4 Frank P. Philosophy of science. Englewood Cliffs (New Jersey): Prentice-Hall, 1957.
2 lannac M. Oneim ¢punocogpuu meopuu seposmrocmedi. M., 1908. C. 9.

6 31oT paspen HanMcaH NO MOTMBAM CTaTby aBTOPA MO/ TaKMM e Ha3BaHWEM, Ony6IKOBaHHOM B
XypHane «Bonpocbl punocodpum», 1968. N5.

[ Hazag | [ Tutyn ] [ OrnaBnexune | [ Bnepen ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 14. ®enomeH HayKu

14.1. Beicuinii ypoBeHb MepapXun

BceneHHas asontounoHnpyet. OpraHnsauma maTepmm NOCTOAHHO YCJIOXKHAETCA. ITO YC/IOXKHEHMe
NPONCXOAMNT MYyTEM METACUCTEMHbIX NEPEXOAOB — BO3HUKHOBEHMA HOBbIX YPOBHEN OpraHun3auunu,
KOTOpble NpeACTaBnaoT cobol ypoBHM nepapxmuv No ynpasneHunio. HeopraHnyeckum Mmup, pacteHums,
XKNBOTHbIE, YeIOBEK — TaKOB NYTb 3BOMOLMY, NPONAEHHDBIN HA HaLLeN NaHeTe, 1, HACKONIbKO HaM
N3BECTHO, 3TO CaMOe Aasiekoe NPOABUMKEHWE BNepes B OKPYKatoLen HaC YaCcTn KOCMUYECKOro
npocTpaHcTBa. [peacTaBnaeTca TakxKe BeCbMa BEPOATHbIM — BeEpPLUMHA 3BONOL MM BCcero Kocmoca.
Bo BcAKOM criyyae, y Hac HET He TOMIbKO NPAMbIX YKa3aHW, HO Ja)ke 1 Maneriwmnx HaMeKoB Ha
CyLLecTBOBaHMe 6osiee BbICOKOrO YPOBHSA OpraHm3aumm, NO3TOMY HaM HUYEro He OCTaeTca, Kak
cynTaTb ceba nepBbIMU.

lNoaBneHne yenoseka 3HaMeHyeT Ha4dano 3pr Pa3y|\/|a, BeﬂyIJ.I,EVI cmnou Pa3BUTNA CTaHOBUTCA
CO3HaTeJIbHOE YyenoBeyeckoe TBOPYHECTBO, BbICILINM YPOBHEM OPraHn3aunn — KynbTypa
yejioseyeckoro O6LL|,eCTBa. Pa3BunBasch, KyNnbTypa NopoxaaeT BHYTPU cebA Cﬂeﬂ)/lOLIJ,I/IVI YpOBEHb
Nepapxmm — Kputnyeckoe MmblillyieHne, KOtTopoe B CBOK o4yepeb nopoxaaeT COBPEMEHHYIO HayKy
— NOCTpOoEeHNE Moaenen 4eNCTBUTENbHOCTM C MOMOLLIbIO 3HAKOBbIX CUCTEM. DTO HOBble MOAENN, UX
He OblNIo U He MOorNo ObITb B MO3re oTAEJIbHOIO YenoBeyeCckoro cyuwecrtsa, B3ATOro BHe unBuJindayunn
" KynbTypbl, " OHN B KONOCCaNbHOW CTENEHN YBENMNYNBAIOT B/1aCTb Y€/10BEKa HA[ I'IpI/IpO,D,OVI. OHun
O6pa3leT HeMNpepbIBHO COBepLLIeHCTB)/lOLIJ,I/IVICH 7 pa3B|/|Barou.|,|/||7|cs| CBEPXMO3rI TOro ceepxcywectBa,
KOTOPbIM ABJIAETCA YenoBe4yeCTBO B LIEJTOM. NTaKk, HayKa npencraBnAaeT BbICLUWIA YPOBEHb Nepapxmn B
opraHmMsauunn KOCMMYyecKkon MaTepunn, OHa — BepXyLlleYHad NoYKa pacTtywiero gepeBa, aktTnBHasA
TOuYKa 3Bonounn BceneHHown. B 3ToM 3HaueHne KOCMNM4Yeckoro d)eHomeHa HaYKN KaKk 4acCTu c|>eHomeHa
yeJsioBekKa.

14.2. Hayka 1 Npou3BOACTBO

|_|0,£l,06HO TOMY, KaK B 3BOJTIOLUN XKNBOTHbIX 6b1n 3Tan, Korga (I)OpMI/IpOBaJ'IaCb LEeHTpPaJIbHaA HEPBHaA
cancTema n, Banegcreme 3Toro, npouncxognnn rny60|<|/|e N3MeHeHNA B CTPOEHNI, NOBEAEHNN N
BHeLLHeM obnuke OpraHM3ima, B pa3BnNTNN O6LLl,eCTBa HacCTynumna cenyac anoxa 6yprIX n FJ'Iy6OKVIX
nepemeH, nponcxogawmnx noa HenocpeacreeHHbIM BO34enNCTBMEM HayKW. B Hauane nep30|7|
I'IpOMbILUJ'IeHHOIZ pesoounn POJib HaYKun 6bina eue oTHOCUTENIbHO HebOoNbLION, HO 3aTEM
nocnegoBann OTKpPbITUA B d)I/I3I/IKe N XM, KOTOPbIE NMPUBEJIN K PEBOJTIOLMNOHHbLIM rNepemeHam B
TEXHNKE N YCNOBUAX O6UJ,ECTBeHHOVI Xun3Hn. B 50-x rogax Hawero CctoneTnAa Ha4anacb BTOpan
npombliWIEHHAA peBOTIOLNA, LETUKOM 06s3aHHanA OOCTUXEHUAM HaYKN. Cenyac oHa ele ToNbKo
Ha6|/|paeT CKOPOCTb, N Aa*Ke ee 6nukanwune nocnencTBvA TPyAaHO npeaBmnaeTb 3apaHee.
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Hayka ctana HenocpeacTBeHHOW NPON3BOAUTENBbHOW CUON — 3Ta MbIC/1b, MOyUMBLLAA Tenepb
LUIMPOKOE NPU3HAHME, YaCcTO BbiCKa3blBAeTCA B NeYaTHbIX TPYAaxX M BbicTynneHuax. C apyron
CTOPOHbBI, OHA HE MOKET Pa3BMBaTbCA 6e3 Pa3BUTMA NPOMbILLNIEHHOIO NPONU3BOACTBA U CTAHOBUTCA
nenom Bce 6onee goporocroawmnm. CoBpemeHHOe NPON3BOACTBO TpebyeT He TONbKO NCMOJIb30BaHUA
rofibix peLenToB HayKW, HO U BHEAPEHMA HAYYHOrO NCCNef0BaHNA U HayYHOro NoAX04a BO BCe CBOM
3BeHbA. OHO BCe 6onee HaumMHaeT NOXoAUTb Ha HayKy. B To e BpeMa HayKa, BTArMBas B ceba
3HAUUTENIbHYIO YaCTb YENTOBEYECKMX U MaTepMalibHbIX PeCypCoB 06LeCcTBa, CTaHOBACb MAacCOBOM
perynnpyemon 4eaTenbHOCTbIo, NPUuobpeTaeT yepTbl NPON3BOACTBA. HayKka 1 Npon3BOACTBO
CPacTaloTCA B €4VHYI0 Mepapxuyeckyto cuctemy. BepxyleyHasa nouka ncnyckaeT NINCTbA, KOTOpPble
CHavana ObICTPO PacTyT, a 3aTeM 3aCTbIBAOT M NPEBPALLAIOTCA B CTaHAAPTHbIE, yCTONYMBbIE GOPMbI
B3aMMOAENCTBUA C MaTepuanbHON AENCTBUTENIbHOCTbIO: S1E€KTPOMOTOPbI, CAMOJIETbI, MALLMHbI ANA
NPON3BOACTBA CUHTETUYECKMX TKAHEN, TEHETUYECKNE MeTOAbI cenekuumn. A noYka NOAHNUMAETCA BCe
BbilLie 1 NNOANT BCE HOBbIE N HOBbIE JINCTbS.

14.3. Poct Hayku

Hayka pacTeT 1 pacteT CTpemMuTeNIbHO — MO 3KCMOHEHLMANIbHOMY 3aKOHY, T. €. TakumM 06pa3om, 4To
3a KaXk[ble CKOMbKO-TO JIeT ee KONMYeCTBEHHbIe XapaKTepUCTKM BO3PaCTaloT BO CTONbKO-TO pas.
O6Liee UMCIO CTaTel B HaYUHbIX »KypHasiax BCero mvpa yasavsaetca 3a 12-15 netl. Yucno HayuHbix
paboTHUKOB yaBanBaeTca: B 3anagHon EBpone — 3a 15 nert, 8 CLUA — 3a 10 net, 8 CCCP — 3a 7 ner.
Mpw Takom GeleHOM Temre POCTa COBPEMEHHOE MOKOJIEHIE YUeHbIX COCTaBnseT /15 CyMMapHoi

YNCNEHHOCTU BCEX YUEHDIX, KOF,EI,a-J'II/I6O KUBLIMX Ha 3emne.

BmecTe c HayKOI 3KCMOHEHUMANnbHO PacTyT U Apyrne KONM4eCTBEHHbIE XapaKTepPUCTUKY,
OTHOCALLMECA K YesloBeYeCTBY: 00LLasa YNCIEHHOCTb Ntogen u obwnn obbem NPon3BOACTBa
MaTepUanbHbIX LLleHHOCTeN. Ho No TeMnam pocTa HayKa 3HaUNTeNIbHO OO6roHAeT MX. TeMnbl pocTa
HaceneHus, NPON3BOACTBA U HayKM HaxoaAaTcA, rpybo rosops, B nponopumn 1:2:4. 310 — 3g0poBas
Nponopuma, OTpaXKakoLan Takylo 3BOJIOLMIO OPraHnU3ma, Kora Macca MblLUL, BO3pacTaeT bbicTpee,
yeM 06LLas Macca Tena, a Macca Mo3ra Bo3pacTaeT bbicTpee, yeM Macca Mblwwl. [paBaa, ¢
TepPUTOPMANIbHBIM pacnpefeneHem NPUpPocTa 4eno o6cTont He6narononyyHo: BbICOKUA NPUPOCT
HaceneHna NPUXOANTCA B OCHOBHOM Ha CTPaHbl C HU3KMM MPUPOCTOM MPOK3BOACTBA M MPAKTUYECKM
HyNneBbIM BKNagoM B MUPOBYIO HayKy. OfgHaKo ¢ 3Tor 60ne3Hblo pocTa YenoBevecTBo, byaem
HageATbCA, CyMeeT CNpaBUTbCA. B ToM, UTo 310 60Ne3Hb POCTa, BPAA NI MOXKHO YCOMHUTBLCA: BEAb U
ObICTPLIN POCT HaceneHnsa B CNabopasBUTbIX CTPaHax 06A3aH BbICOKOMY YPOBHIO MUPOBOW HayKu
(MegnunHckoe obcnyxmnBaHme, coumanbHble CABUMM). YenoBeUYEeCTBO YXKe ceryac npeactaBnaeT
cobol BeCbMa MHTErpPUPOBaHHYIO CUCTEMY, 1 ero obLwmii B3NeT, nepeaaBaembli nponopunen 1:2:4,
— pe3ynbTaT pa3BUTUA HAyKN — AABIEHME COBCEM HeflaBHee. Ecnin skcTpanonmpoBaTb B npoLusioe
COBPEMEHHDbIN NPUPOCT HaceneHus (nopsaka 2% B rofl), TO OKaXKeTCA, YTO BCEro OKOJIO TbiCAUM NeT
Ha3a/[ Ha 3emrie JOTKHO ObINIo KUTb [IBa Yenoseka!
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Puc. 14.1. PocT obLwei macCbl Hay4YHbIX XypHanoB

Jlons nofen, 3aHATbIX HENOCPEACTBEHHO B chepe HayKu, NoKa eLle HeBeSIMKA AaXKe B
BbICOKOPa3BuUTbIX cTpaHax — oT 0,5 no 1%. Ceinuac oHa GbICTPO pacTeT, O AHAKO PaHO MK NO3AHO
POCT ee, 0UEBUHO, 3aMEAINTCA, OHA BbINET Ha MOCTOAHHbIV YPOBEHb, BENNUYMHY KOTOPOro TPYAHO
npeackasaTtb. HaCKoNbKO MOXXHO CyauTb MO NUTepaType, CUNTAETCA MaNlOBEPOSTHbIM, YUTOObI STOT
ypoBeHb npesbicun 25%. Beab 1 MO3r uenoBeKka COCTABNAET MO BECY HEOOSbLLYIO A0S0 BCErO Tena.

Ab6ConTHOE YNCNO NOAEN, 3aHUMAIOLLNXCA HAYYHOW AeATEeNIbHOCTbIO, OyaeT, TeM He MeHee,
HenpepbIBHO BO3pacTaTb, @ BMeCTe C HAM OyaeT HenpepbiBHO BO3pacTaTb 1 KONNYECTBO
NPOon3BOANMON MMM MHGOPMALIMN. YKe ceryac 3TO KONMYEeCTBO OrPOMHO. lepBble HayuHble
nepuogmnyeckne n3gaHna Havanu sbixoantb Bo BTopon nonosuHe XVII B. K Hauany 60-x rogos
Hallero Beka nx cymmapHoe umcno coctasuno 50 Toic. (puc. 14.1), npogonkano Bbixogutb 13 Hmx 30

TbIC. U3AaHWIA. Bcero B HMX 6b1s10 ONy6/IMKOBAHO 6 MITH. cTaTel, U 3Ta undpa yBenmunBanacb Ha

NONMUANMOHa B rof2. ObLee YNCIOo 3aperncTPUPOBaHHbIX NAaTEHTOB U aBTOPCKMX CBUAETENbCTB
npeBbicnNo 13 MiH.

3TOT NOTOK MHPOpMaLMK, TPEOYIOWMIA aHaNN3a, MOPOXKAAET Cepbe3Hble TpyAHOCTU. HayuHas paboTa
yXe AaBHO TpebyeT KpaliHel cTeneHn cneumannsanmm, OgHaKo, B nocneaHee Bpems BCe valle
BO3HMKaET TaKoe MNOJIOXKEHME, KOTrla YYEHbIV NTNLWAETCA BO3MOXKHOCTU YCNIeANTb 3a BCEMMU HOBbIMMU
paboTamu faxke B CBOel y3Kkoun obnactu. [epes HUM BCTaeT gnnemma: nnbo untatb CTaTbu, MO0
paboTaTb. Boo6aBOK BCneacTBME TEXHNUYECKNX TPYAHOCTEN pacnpoCTpaHeHUsa u nepepaboTKku
OFPOMHbIX KONNYecTB MHGOpPMaL M (MOXKHO 3TO TaKXKe Ha3BaTb HECOBEPLUEHCTBOM CUCTEMDbI
NHPOPMaLUKM B HayKe 1 TEXHMKE) YaCTO NPUXOANTCA 3aTpaumBaTb O0nbLUME YCUAMA HA NOUCKN
HY>KHOW MH$OPMaLK, 1 OHU He BCerga NpuBoaAT K ycnexy. B pesynbtate MHorue paboTbl genatoTcs
MOBTOPHO UMM He TaK, Kak X cnegoBano 6bl genatb. Mo oueHke amepukaHckmx yyeHbix ot 10 go 20%
Hay4YHO-NCCNeaoBaTENbCKUX U MPOEKTHO-KOHCTPYKTOPCKMX PaboT MOXKHO 6b1s10 Obl HE MPOBOANTD,
ecnu 6bl MMenacb nHdopmaLma 06 y>ke BbINONHEHHbIX paboTax. YobiTku ot 3Toro B CLUA coctaBmnm
1,25 mnpg. ponnapos. CornacHo H.[Jo6po.y, B 1946 r. 40% 3asaBOK Ha n306peTeHnsa B 0bnactu
YrofibHOro KOMOaNHOCTPOEHNA OTBEPranmncb Kak MoBTopHble. B 1961 r. 3Ta undpa sBospocna go 85%.

14.4. ®opmanu3anys HAayIYHOTO A3bIKa
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Mo»Ho N caenaTb OTCIOAA BbIBOA, UTO B HayKe HAaCTynui MHPOPMaLMOHHbIN Kpr3unc? MNoxanyi, elle
HeT. O Kpn3Knce roBOpUTb PaHo, HO yXKe BUAHO, YTO BCNIEACTBME HEMPEPbLIBHOrO BO3pacTaHUs NOTOKA
NHPpOPMaLMM KPU3NC HACTYNUT B HeJanekom byayLiem, ecniv He NPou3onaeT Kaknx-nmbo
KaueCTBEHHbIX NepPeMeH B OPraHmn3aumm Hay4HbIX ccnefoBaHui. o cux Nop opraHmn3aums Hay4uHbIX
nccnefoBaHUn nmeeT GOpPMbI, COXKMBLUNECA TPAAULNOHHO, camu no cebe. OHU He TONbKO He
ABNAKOTCA Pe3yNbTaTOM HayYHOro NCCNeA0BaHUS, HO O CAMOIrO HEABHETO BPEMEHN He Bbinn fake
ero npegMmeToM. MTak, Heo6XoANM HayuHbI NOAXo4 K NpobsieMe opraHn3aLmnmn Hay4yHom
AEATENIbHOCTY, T. €. HOBbI METAaCUCTEMHbIN NEPEXOA; HayuyHOe yrpaBneHne CMCTEMOI HayKu. DTOT
MeTaCUCTEMHbI Nepexol UMeeT fABa acreKTa. [epBblii aCNeKT He BbIXOAUT 33 PaMK/ HayKM Kak
NOACMCTEMbI B CUCTEME KYJIbTYPbl U CO3[AET HOBbI YPOBEHb MEPAPXUN B paMKax HayKmM Kak
A3bIKOBOW, MO NPENUMYLLECTBY, AEATENIBHOCTM. ITO TO, UTO Mbl B NPeAblAYLLEN MaBe Ha3Banu
MeTaHayKol. BTopoli acneKT KacaeTcs HayKuM Kak COUMANbHOMo ABMEHMA. DTOT aCNeKT MNOaYyUnI
Ha3BaHMe HayKN O HayKe U1 HayKOBeAEeHNs.

MoHATMe MeTaHayKu Mbl BBENW B NMpeAblayLLen rnaBe, oOTnpaBasaacb oT npobnem, CToAwmx nepeq
TeopeTnyeckom pusnkon, n 6e3 BcAKoM cBA3M C MHPopMaLMOHHON Npobnemon. Bnpouem, yxe
roBOpPA O MaTeMaTUKe, Mbl 3aMETUNN, YTO METAHAYYHbIN KOHLENTOMOrnMYyecKnin Nnoaxoa ABnAeTCA
OpPraHM3yoLWMM HauyanoM Ana Toro 6e3rpaHnyYHOro YMcsia Teopui 1 3agad, KOTopblie MOXKeT
NOPOANTb akCMOMaTMUeCcKasa 3HaKoBasA MaTemaTrka. CBA3b C MHPOpPMaLMOHHOM Npobnemon B
€CTeCTBEHHbIX N TEXHNYECKMX HayKax 34ecb oyeBuaHa. MOXHO MHOrO Yero nccniefoBaTth, U MOXHO
CMenon pyKon HayepTaTb MHOKECTBO MIAHOB NccneoBaHn. Ho, Bo-nepBblX, HAAO UMETb ACHble
NPVHUUNbI NaHNPOBAHNA — MJ1aHbl N1AHOB. MIHaue BO3HMKAEeT aHapXuMA NIAaHOB, XMBOTHaA 6opbba
3a CyLlecTBOBaHMeE MexXxay NflaHaMu, 1 B 3TO 6opbbe, yBbl, 3a4acTyto peLLaloWwiMM OKa3biBalOTCA
dakTopbl, JaNieKne OT MHTEPECOB HaYKU: NPECTUXKHblE COOOPaXKeHUA, NMYHbIe CBA3M U T. N. Bo-
BTOPbIX, HEOOXOAMMO, UTOObI A3bIK €CTECTBEHHbIX HAaYK 1 TEXHNKM OblN MOTHOCTbIO POpPMann3oBaH,
TOrga COBOKYMHOCTb YeNnoBeYeCKNX 3HaHUN NpeACcTaHeT B BUAE CTPOMHOW CUCTEMbI U TOrAa TOMbKO,
KCTaTu roBOPA, N CTAHET BO3MOXHbIM BblOVMPaTb HayUYHble NMPUHLNMNbI MNJIaHNPOBaHNA HayKK. He Hago
AyMaTb, YTO Npouecc popManm3auunm ectb HeuTo «popmanbHoe, T. €. CMHTaKCMYeckoe, CBoaALleeca
NVWb K HOBbIM 00603HauYeHMAM. 3agaya Gpopmanm3aumnm Hay4yHoro A3blka — 3TO
KOHLenTonornyeckas, CeMaHTUYeCcKan 3afaya, 3afavya BbipaboTKM HOBbIX MOHATMI, NOA0OHaA
dbopmanmsaymm n akcmomaTtmsayum, NpPoucLeLen B MaTemMaTurKe.

MonHOCTbIO GOPMANN30BaHHbBIN A3bIK — 3TO A3blIK, AOCTYMNHbIV MalnHe. iMess popMan3oBaHHbIN
KapKac B HAyYHOM 34aHNN, Mbl MOXEM OTAENNTb PAaboTbl, KOTOPbIE MOTYT OblTb BbIMOJIHEHDI
MallMHaMK, aBTOMaTamK, OT paboT, KOTopble TPebyoT TBOPUYECKOrO yUYacTuUs YeioBeKa, 1 BbIMONTHATb
MaLUMHHbIe PAaboTbl C MOMOLLbIO MaLMH. KOHEUHO, 1 ceiyac y»ke NpocTenine U3 Taknx 3agad
peLaTca MawnHaMmm (aBTomaTuKa, ncnonb3oaHne DBM). Ho dopmanmsauma no3sonut
CyLLEeCTBEHHO, MHOFOKPaTHO MOBbLICUTb YPOBEHb 3aJay, peLlaeMblX MallHHbIM 06pa3om. [Mpexae
BCEro, 3T0 OTHOCUTCA K 06paboTke NOoTOKOB MHPopMaumnmn. CuctemMaTn3aumnsa U xpaHeHne
NHopMaunm, oTOop HyXKHOM MHGOPMaLMK, NpocTenwmne npeobpa3zoBaHnA MHPOPMaLUN — 3TN U
Apyrve 3agauun, obpasytowme cenyac MHGOPMaLUMOHHYI0 Npobnemy, He MOryT YAOBNETBOPUTENBHO
peLwaTbCA Ha MalluHax 6e3 nonHon popmanmsaumm A3bika. IMeHHO TpyaHOCTU dopmanmnsaumnm
A3blKa OrPaHNUYNBAIOT B HaCTOALLEe BPEMA MPUMEHEHME BbIUNCIINTENbHbIX MALWWH B MHGOPMATUKE.
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Ycnexu, KoTopble 34eCb AOCTUrATCA, CBSA3aHbl B OCHOBHOM C 6onee 1nmn MeHee yCneLHo
bopmanusaumen 6onee N meHee O6LLIMPHOM YACTX HAYYHO-TEXHNYECKOTO A3blKa.

14.5. YenoBek u MaummHa

Ho MalmHM3auma HUXHNX STaXKke HayKm QOJIXKHA 3aXBaTUTb U YKe 3aXBaTblBAeT HE TONbKO
A3bIKOBYIO A€ATEIbHOCTb, HO U HEMOCPEACTBEHHOE MAHUMYNPOBaHWE U3yYaeMbIMU NPUPOAHBIMY
o6bekTamn. CoOBCTBEHHO roBOpPS, Kaxaoe nccieqoBaHe COBPEMEHHON aBTOMATMKN B HaYUHbIX
3KCMepUMEHTaX eCTb KaK pa3 TaKoW «BbIXOA MaLUWHbI Ha nccnegoBaHmey. [oBblleHe YPOBHSA
aBTOMATU3aLUUK B TOWN UIIN MHOW YaCTHOW chepe NccneaoBaHUn 03HavyaeT NoHy dopManmsaumio
COOTBETCTBYIOLLEN YAaCTN HAyYHOrO si3blKa. [poobpasom 6yaywmnx 4OCTUXKEHWIA B 3TOM HamnpaBneHnn
ABNAETCS, HanprMep, aBTOMaTUYeCKUn npocMoTp doTorpaduin co cnegamm (Tpekamm)
3/IeMeHTAPHbIX YacTuL U 0TOOP 3afaHHbIX KOHOUIypauuii TpekoB. [Mo6anbHbI BbIXOA MalLVH Ha
HenocpeaCTBEHHbIN KOHTAKT C NpUpoAon noTpebyeT rnobanbHon popmannsaunn A3bika HayKu.
Cnepytowmii 3Tan, KOTOPbI MOXHO NpeaBUAeTb, — CaMOCTOATeNIbHAA NOCTAHOBKA MalUVHAMU
3KCMePUMEHTOB B COOTBETCTBMM C METaHAYUYHbIMU PEKOMEHAALMAMN.

O6UJ,VIVI CMbICNT MalUNHN3aUNN HaYKN, KaK N MalWNHU3aUunn Nnpon3BoaCcTBa, — 3TO OCBOGO)K,U,GHI/I@
yeJjioBekKa oT HeTBOp‘-IeCKOVI neATeNbHOCTN, I'IOTpe6HOCTb B KOTOpOI‘/‘I, KaK 3TO HU napagoKCaJibHO,
BO3HWKaeT NMEHHO 6naro,qapﬂ ycnexam TBOp‘-IECKOIZ ,U,eFITeJ'IbHOCTI/I! N60 uTo Takoe TBOp'«IECTBO’.>
I'Ipe>K,u.e BCEro, TBOpUECTBO — 3TO KOHCTPYKTUBHOE AencTBue, T. e. AeNCTBME, npmeojAallee K
YBEJIMYEHNIO OPraHN30BaHHOCTU B MUPE. Ho XapaKTepnCTnKa AEeNCTBUA KaK TBOPYECKOIro He eCTb
XapPaKTepPUCTKa No OQHUM JIMLLb €ro pesynbTaTaM, paCCMaTpBaeMbIM 6€e3 BCAKOW CBA3U C
MeXaHN3MOM AeNCTBUA, C OTHOLWEHNEM mMexay 3Tum AencTBMEM U I'IOpOJJ.VIBU.IGVI ero cucremon. OgHo
N TO Xe OeNCTBME MOXKeT 6bITb TBOPYECKUM aKTOM, KOI'la OHO CoBepLUaeTCA BnepBble, U
MeXaHNn4YeCKNM NOBTOpPEHNEM I'IpOI‘/‘IJJ,EHHOFO, KOrga OHO CoBepLUaeTCA No y»Ke CNOXUBLUNMCA,
M3BECTHbIM NMpaBwJiam, nytem NnpnMmeHeHnNA CTaHAaPTHbIX NPUeMOB. Bce, uto nponsBoanTCA B paMKax
yXKe Cyu.leCTByIOU.leVI cncTembl ynpasneHMA, 6Yﬂb TO pa60Ta BbIUMCNNTENBHOWN MaLUUHbI UK
coynHeHwne Tpad)apETHbIX cTaten, — yXe He TBOpYEeCTBO.

TBOpl-IeCTBO — 3TO BCerAa BbiXo/ 3a PpaMKn CUCTEMDbI, 3TO CBO60ﬂHO€ nencTsme. TBOpLIeCTBO — 3TO
MeTaCUCTEMHbIN nepexoa. SBonouna BceneHHom ecTb HernpepbiBHOE TBOPYECTBO. OpHo un3
I'IpOFIBJ'IeHI/Il7| 3TOro rnpouecca — TBOpYECKME aKTbl B KyJibType, KOTOPble CO34al0T HOBbIE€ YPOBHU
ynpaBneHnMAa n tTem CamMmbiM AW AtOT AENCTBUA HUXKHEro YPOBHA NX TBOPYECKOIO XapakKTtepa. Y1obbI
noCcTpouTb NMpammnay, Hago Obl1S10 COrHaTb ThiCAYN pa60|3; YyTOoObI PpacCcy4nTaTb Ha 6y|\/|are TOYHbIE
NnoNno»KeHnA rninaHeT, Hago 6b1110 BbINONHUTDL ThICAYN apmdmeTvmeCKle aencteun. MawmnHusayma
NnPn3BaHa N36aBUTb YeNoBeKa OT TAaKoro COpTa pa60T n nepeHecTtn ero AeATesIbHOCTb Ha TOT
YPOBEHb Nnepapxnn, rge OHa B HaACTOALWMN MOMEHT eLle ABNAETCA TBOpl-IECKOIZ. Co BpemMeHeM 1N 3TOT
YPOBEHbDb rnepecrtaHeT ObITb TBOPpYECKUM — IrpaHnUa Mmexay HETBOPUECKUM U TBOPYECKUM TPpyAOM
HeMnpepbIBHO MOJI3ET BBEPX.

B npeane nonHo 661010 6bl ObITb TaK, UTOObI HEMEASIEHHO BC/1e[ 33 OCO3HAHWMEM HaNU4mna CUCTEMbI B

http://www.refal.net/turchin/phenomenon/chapter14.htm (5 n3 22) [11.06.2008 14.03:37]



MnaBa 14. ®eHoMeH HayKWn

KaKOW-TO AesTeNIbHOCTY 3Ta AeATeNIbHOCTb B TOM YaCTU, B KOTOPOW OHa MNOAUNHAETCA OOHAPYKEHHOM
cucteme, morna 6biTb NepefdaHa MawnHe. Ho noka 3T1o aaneko He Tak. CyllecTByeT BecbMa
3HAUNUTENbHBIN Pa3pbIB MeXAY NOSBEHNEM HETBOPUYECKOW KOMMOHEHTbI B peasibHON AeATeNIbHOCTY
N NPAKTUUYECKOM BO3MOXKHOCTbIO Nepeaaun ee MalnHe. Pa3smTtune aBTomaTmnsaunm B chepe
HesA3bIKOBOW AesATeNIbHOCTU, CONpOoBOXKAaemoe Gopmanm3aumen asbika B chepe s3bIKOBON
AEATeNIbHOCTY, COKPALLAET 3TOT Pa3pbiB, HO OH BCE eLle 0CTaeTcA 60/bLINM.

NHbopmaumoHHas npobnemMa B HayKe, HEOOXOAUMOCTb PYTUHHbIX, CTEPEOTUMHbIX NCCIef0BaHUN,
Heob6X0AMMOCTb NPEOAO0SIEHNA OPraHN3aALNOHHbIX TPYAHOCTEN ANA NPoBeAeHNA SKCNePUMEHTOB —
BCE 3TO CBUAETENbCTBYET O HANIMUNKM 3TOTO Pa3pbiBa B HayuyHoW geatenbHocT. O Npon3BOACTBEHHON
AEATENbHOCTM U FOBOPUTb Heyero. 1o 3aBO40B-aBTOMATOB, KOTOPbIE MO 3a/10MKEHHbIM B HUX
yepTexaM BbiNyckanu 6bl aBTOMOOUNN 1 TeNeBN30pPbI, NOKa elle aaneko. Ewe ganblle go cuTyaymu,
KOrAa HUKaKKX ApYrnx 3aBofoB, KPOME TaKMX 3aBOOB-aBTOMATOB, He 6yaeT, HO paHO UK NO34HO
TaKas CUTyaLma BO3HUKHET. Pa3pbiB, 0 KOTOPOM MAET peub, byaeT NMKBUANPOBAH U CBEAEH K
MUHUMYMY. DopManun3auma A3bika 1 aBTOMaTU3aunA 136aBAT YenoBeKa OT HETBOPYECKON paboTbl,
KaK MCNosb30BaHMe MeXaHNYeCKom aHeprum n3baeuno ero (B Macce) ot TaXkenom Gpru3nyecKkon
paboThbl.

14.6. HayyHoe ynpaBieHne o011ecTBOM

CoumarnbHbI acMeKT YNPaBeHNA HayKOW HEOTAENUM OT NpobsieMbl yNpaBieHUs obLwecTBOM B
Lenom. Hayka n npounsBofCcTBO — NOBTOPUM 3TO elle pa3 — CPacTaloTCcA B eAUHYI0 CUCTEMY.
Hepa3pbiBHO CBsi3aHbl C 3TOWN CUCTEMON TaKXKe NoNnTUKa 1 ngeonorus. HakoHew, o6a acnekra
MeTacUCTEMHOrO nepexopa, HeO6XOANUMOrO ANA Pa3BUTUA HaYKW, — MEeTaHayuYHbI 1 COLMANbHbIN,
TOXe CBA3aHbl HEPA3PbIBHO, M HET HNKAKOWN HafeX bl OCYLLECTBUTb B MOSIHOM O6beme NepBbii 13
HUX, HE OCYLLEeCTBMB BTOPOro. Takum 06pa3om, Mbl IMEEM 3[1eCb efiMHY10, MO CyLLecTBY, Npobnemy —
npo6semy Hay4yHOro ynpaeneHusa obecTBoM. M faxe ¢ TOUKM 3peHMA «4NCTOM» HaYKM 3Ta
npob6nema ABnAeTCA NPO6NeMOi HOMep OANH, HE PELLMB KOTOPYIO NPOABMIaTLCA Bnepes
HEBO3MOXHO.

Ha HauanbHbIX 3Tanax pa3BMTUA HAYKKU Y YUYEHbIX Obl/1I0 CPaBHUTENbHO 61aronpmucTonHoe
onpaBAaHVe HeBMeLLATeNIbCTBa B 06l ecTBEeHHbIe Aena. MoXKHO 6bIno cka3aTb, UTO HayKa cama Mo
cebe npeacTaBnAeT Of4HY U3 BbICLLIMX LEHHOCTEN ObITUA 1 B AaNlbHENLLEM OHA NPOAEMOHCTPUpPYeT
CBOW YAMBUTENbHblE BO3MOXHOCTHM, @ MOKa OHa B 3apO/blLLIEBOM COCTOAHMM U € HaJo BO YTO Obl TO
HW CTano NPeaoCTaBUTb MOKOW 1 TEMNJIO ANA Pa3BUTUA. YUEHbIN MOT CKa3aTb, MOAOOHO KypuLe,
cnpasawen Ha andax. «[lenante, UTo XoTUTE, TOIbKO OCTaBbTe MeHSA B Nokoe! f BblcnKnBato
YANBUTENbHOIO LbIMAEHKa. OTO — rflaBHOe».

B Hale BpemsA Takoro copTa paccykaeHua npeactasnanm 6ol cobom uncroe nuuemepue.
YAVBUTENbHbIN LibINJIEHOK BbITYNWUICA 13 ANLa 1 TpebyeT nuwm. Tenepb N30n1npoBaTth €ro ot
OKpY»KatoLLen cpefibl — 3HaUYUT YMOPUTb FONIOA0M.
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14.7. Hayka ¥ HpaBCTBEHHOCTb

WTaK, HayKa npeTeHayeT Ha poJsib BEPXOBHOIO CyAbM 1 PacnopsaanTens BCel xusHum obuectsa. Ho
CMPaBUTCA I OHa C 3TO ponbto? Beab NiogaM HY»Hbl HE TONIbKO 3HaHWE 3aKOHOB NPUPOAbI U
YyMEHMNe UMW NOJIb30BATbCA, M HY>KHbI eLLie onpeaesieHHble HPaBCTBEHHbIE MPUHLMMbI — OTBET Ha
BOMPOChHI: UTO €CTb JOOPO 1 UTO ecTb 310? K uemy JOMKEH CTPEMUTBLCA YENOBEK 1 YeMy
NPOoTUBMTLCA? KakoBbl CMbIC/ 1 LieNb CYLLEeCTBOBAHMA KaXXAoro YesloBeKa U BCero YesioBevyecTna?

MoxeT nu HayKa OTBETUTb Ha 3TN BOI'IpOCbI?

Ctporo roBops, HeT. be3 BHeceHMA AONONHUTENbHbIX GaKTOPOB HayKa Ha BONPOCHI TaKOro poja
OTBETUTb He MoXeT. gen nobpa, uenun, gonra, BXoAsALMe B HPABCTBEHHbIE MPUHLNUMbI, IEXKAT 3a ee
npegenamn. Hayka 3aHMmaeTca NOCTpoOeHneM mogenen AencTBUTENIbHOCTU, TON [EeNCTBUTENTIbHOCTH,
KOTOpasa eCTb Ha CaMOM Jiefie, a He TON, KoTopana Ao/iKHa ObiTb. OHa oTBeUaeT Ha BONPOChI: «4TO eCcTb
Ha camom pene?», «4Yto byget, ecnm caenaTb TO-TO U TO-TO?». HO NpOCTO Ha BONPOC «YTO Hafo
caenaTtb?» 6e3 BCAKUX «eCn» U «4TOObI» OHA OTBETUTb NMPUHLUMNNANBHO He MOXeT. Kak 3amMeTun oguH
aMepUKaHCKNn Grnnocod, CKonbKo Obl Bbl HM M3y4Yanin pacnmcaHme Noe3foB., Bbl He CMOXeTe BbibpaTb
noesp, ecnv He 3HaeTe, Ky[la exaTb. Bce nonbITKM NOCTPOEHUA HPaBCTBEHHbIX MPUHLMNOB Ha
Hay4YHOW OCHOBEe Hen3beXXHO NPUBOAAT, B KOHLE KOHLIOB, K BOMPOCY «KakoBO Bbiclwiee bnaro?» nnn
«KakoBa Bbicwasa Llenb?», yTo B CyLHOCTN OOHO U TO Xe. HayuHble 3HaHUA 1 nornyeckme
YMO3aK/TOUYEHNA MMEIOT OTHOLIEHNE K HPABCTBEHHbBIM NPobsieMam NuLb NOCTONbKY, MOCKOJIbKY OHU
MOMOratoT 13 OTBETA HA 3TOT OOLLNI, KOHEYUHbI BONPOC BbIBECTU OTBETbI HA YAaCTHbIE BOMPOCHI.
MNpobnema Boicwen Llenn octaeTcA BHe HayKu, 1 ee pelleHne Heobxoanmo TpebyeT BONEBOro akTa,
OHO ABNAETCA, B KOHEYHOM CYeTe, pe3ynbTaTtom cBoboaHoro Bbibopa.

3HAuMT N1 3TO, UTO HayKa HUKAK He BINSET Ha pelleHne 3Ton npobnembl? OTHIOAb HeT. BepHas
CBOEMY NPUHLMMY NCCefoBaTb BCe Ha CBETE, OHA MOXKET B3MIAHYTb CO CTOPOHbI HA YenoBeKa 1 Ha
Lienible 06 ecTBa, peluatowmne gns ceba npobnemy Boicwen Lienn, oHa MoXeT npoaHanv3npoBatb
pa3nMyYHbIe acNeKTbl 3TON CUTYALUMK N NPeACcKa3aTb pe3ynbTaTbl, K KOTOPbIM NpUBeAeT NpUHATME
TOro WKW MHOTO peLleHus. M 3TOT aHanm3 MOXET CYLLEeCTBEHHO NMOBMATb Ha peLLeHne Npobnembl,
XOTA N HE N3MEHUT ero NPupoabl Kak CBOO60AHO MPON3BOAMMOro Bbibopa.

14.8. IIpo6nema Boicurero biara

Kak n Korga Bo3HuKaeT npobnema Bbicwero bnara n Boicwen Lenn? OueBnaHo, y XXNBOTHbIX €€ He
6b1n0. He 6b110 ee 1 Ha paHHUX 3Tanax Pa3BUTUA YenoBeyeckoro obwectsa. [lJo nopbl 4O BPEMEHN
L151 YenoBeka, Kak 1 oNna XXUBOTHOro, 6narom ABNAETCA TO, YTO AOCTABNAET YAOBONbCTBUE, U
nepapxmn yaoBONbCTBUIA COOTBETCTBYET MepapXua LieNen, BepPLUNHY KOTOPOW 00pasyoT MHCTUHKTI
COXPaHEHNA XN3HM U NPOAOXKeHUA poda. NoHATne uenn n noHATMe 6nara BoobLLe HEOTAENNMDI
LPYr OT Apyra, 3TO [iBa acneKTa OQHOro NOHATMA. YenoBek cTpemMnTca K 6nary no onpegeneHunio m
Ha3blBaeT 6n1arom To, K YeMy OH cTpeMuTcA. Ha ctaguu, Kkorga 6naro otoxaecTBnaeTca C
YOOBOJIbCTBMEM, YeNOBEK B HPAaBCTBEHHOM OTHOLLEHUN HNYEM He OT/INYAETCA OT *KMBOTHOTO,
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HPaBCTBEHHbIX Npobnem AnsA Hero He cyulecTsyeT. M 3gecb geno He B Npupoae yaoBObCTBUSA, @ B €ro
3ajaHHOCTW, B TOM, UTO KPUTEPUIA YAOBONbCTBUS €CTb BbICLLAA YNpPaBAAoLWan CUCTeMa, KOTopas
MEHSAET Lienn, cCama He UCMbITbIBasi U3MEHEHWI. YKe C UNCTO 61MONorMyeckon TOUKN 3peHns
YAOBOJIbCTBUA YENOBEKA OTAINYAIOTCA OT YAOBOJSIbCTBUN XKMBOTHbBIX — BCMIOMHUM, Hanpumep, o
YyBCTBE MPEKPACHOrO, a MO Mepe YCIOKHEHMA COLMANbHONM CTPYKTYPbl YenoBeK NprobpeTaeT HOBble
YAOBOJIbCTBUSA, KOTOPblE HE3HAKOMbI >KMBOTHbIM. TeM He MeHee, Npobnembl Boicwero bnara 3To He
co3gaeT. OHa BO3HMKAET TOrfAa, Koraa KyfbTypa HauMHAeT PenNTeNbHO BAUATL Ha CUCTEMY
YAOBOJIbCTBUI, KOFla OKa3blBAETCA, UTO TO, UTO JIIOAM AYMAIOT, FOBOPAT U AenatoT, CNoCo6HO
HACTONbKO CUTbHO U3MEHMWTb NX OTHOLLEHWE K MUPY, YTO COObITMA, Bbi3blBaloLune paHee
YAOBOJbCTBIUE, BbI3bIBAlOT TEMEPb HEYAOBONBbCTBUE, U HAaobopoT. MNpaBaa, yA0BONbCTBUS HU3LLETO
YPOBHSA (OT HEMOCPEACTBEHHOIO YAOBNETBOPEHNA GM3NUYECKMX MOTPEOHOCTEN) NPAKTUUYECKN He
MEHSAIOTCS C KYNbTYpPOI, HO YAOBObCTBYMA BbICLUErO YPOBHSA (Hanpumep, yrnoeHne CBoum
OXOTHUYbUM UCKYCCTBOM, BbIHOC/IMBOCTD U T. N.) OKa3bIBAOTCS CMOCOOHbIMY NepeBecuTb
HeYyAOBONbCTBMA HM3LIEro YPOBHSA. Taknm 06pa3om, KpuTepuii yaoBONbCTBMA CaM OKa3blBaeTCA
NoABepPXKEHHbIM ynpaBneHuio. [poncxoanT MeTaCMCTEMHbIN Nepexo — BO3HMKAIT CoLManbHas
LKasia LLeHHOCTEeN 1 cucTeMa HOPM NOBEAEHNS.

Ho 3To elye ToNbKoO BBeAeHMeE, nponor K npo6neme Bbicwero bnara. B I'IepBO6bITHOM O6IJ.|€CTBe
HOpPMbI nNoBeaeHNA MOXKHO CPaBHUTb C MUHCTUHKTaMW XXUBOTHbIX; B O6LIJ,€CTB€HHOM CBEPXMO3re OHN n
npeacTtaBnAaroT co601n TOUYHbIN aHANOT MHCTUHKTOB XNBOTHOTO MHONBNAOYYMA, 3a1IOKEHHDBIX B €ro
mo3re. yl'lpaBJ'IeHVIe accounaymnamm (MbILIJJ'IeHI/Ie) pPa3pywlae€T MHCTUHKTbI U, NyYlle CKa3aTb,
MOHWUMXAET NX B AOJTXKHOCTUN U 3aMEHAET NX CoOUuMnalibHbIMU HOpMaMM noBeaeHnA. B I'IepBOGbITHOM
O6LIJ.€CTB€ OHW — TaKoW e abconioT, Kak ANA XNBOTHOIMO — UHCTUHKTbI. OHU XOTA U MEHAIOTCA B
npouecce pa3sBnuTtnAa O6LL|,€CTBa, HO HEOCO3HAHHO, KaK N NHCTUHKTDbI B npouecce sponroumnn snaa.
Kaxxgbim nHANBNAYYMOM OHU BOCTIPUHUMAKOTCA KakK HEYTO AaHHOE N HECOMHEHHOE. Ho BoT
nponcxoanT ewe oguH MeTaCUCTEMHbIN nepexog — K npaktnyeCckomy MbollUNEHNIO — U TOr4a-t1o
npo6nema Bbicwero bnara BcTaeT Bo BeCb POCT.

Tenepb noan He TONbKO BO3AENCTBYIOT CBOEN A3bIKOBOW 1€ATENbHOCTbIO HAa CBOM COOCTBEHHbIE
KpUTepun yaoBObCTBUSA, HO Y 0OCO3HAOM 3To Bo3aencTaue. Npoctoe 1 acHoe «f Tak xouy!» TepaeT
CBOIO MNEePBUNYHOCTb, CBOI AAHHOCTb. Korga uenoBek CO3HAET, UTO TO, UEr0 OH XOUET, eCTb pe3ynbTaT
€ro BOCM1TaHWsA, BO3AENCTBMA CO CTOPOHbI APYruX Ntofen, a Tenepb 3aBUCUT U OT HEFO CaMOoro,
MO>KET ObITb U3MEHEHO MYTEM Pa3MbILLIEHNS 1 CAMOBOCMMTAHWA, OH HE MOXET He 3aJaBaTb cebe
BOMPOCA: a YEro e OH 00/1keH XoTeTb? OH 0OHaPYKMBAET B CBOEM CO3HAHUN NYCTOTY, KOTOPYIO HAaAo
yem-To 3anonHUTb. CywiecTByeT N abcontoTHoe Bbicliee bnaro, K KOTOPOMY Hafi0 CTPEMUTLCA? —
cnpaluvBaeT oH ce6s. Kak »uTb? KakoB CMbICI XKN3HWN?

Ho ogHO3HauYHbIX OTBETOB Ha 3TV BONPOCHI OH MOSYUYNTb HE MOXeT. Llenib MO>KHO BbIBECTY TOSIbKO 13
uenn. N ecnu yenoBek BONeH B CBOUX XeNaHUAX, TO OH BOJIEH U B XKeNaHUAX »enaHuun. Kpyr
COMHEHMI 1 BOMPOCOB 3aMblKaeTcs, 1 onepeTbcA 60oMblue He Ha YTo. CucTema NoBeAeHns NOBUCAET B
BO3ayxe. HanBHble nepBOObITHbIE BEPOBaHWA N TPAAULMOHHbIE HOPMbI MOBEAEHMA PYLIATCA.
HacTynaeT anoxa pennrmosHbIX 1 STUYECKUX YYEHU.
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ITUX YYEHWIA MHOTO, 1 BO MHOFOM OHM Pa3fivyHbl, HO B TO XK€ BPeMsl, KaK OKa3blBaeTCA, €CTb Y HUX U
MHOro 06LLero — BO BCSKOM CJlyYae, eCsivi FoBOPUTb 06 YUeHUAX, MONYUYNBLLMX LUIMPOKOE
pacnpocTpaHeHue. Tenepb Halla 3aavya — YACHUTb, MPUBOAUT NI HAYYHOE MMPOBO33peEHME K
KakoMy-1n6o onpeaeneHHOMY STUYECKOMY YUEHUIO 1 €CNN A, TO K KAKOMY MMEHHO. 3a0HO Mbl
06Ccyanm BOMpoc o Nprpoae o6Lwero 3HaMmeHaTena PasnyHbIX STUYECKUX YUEHNIA.

14.9. JlyxoBHbIe IIeHHOCTHU

Mpexae yem obcyxaaTb Npobnemy Bbicwero bnara 1 cMmbicia »KWU3HKU, Hao NPUobpecTu
YBEPEHHOCTb, YTO 06Cy>KAaTb 3Ty Npobnemy ctounT. MI6o eCcTb MHOTrO NlloAel, CTOALMX Ha TOUKe
3peHNA, KOTOPYIO MOXKHO Ha3BaTb TEOPMEN eCTeCTBEHHbIX LLIEHHOCTEN, COrNTacHO KOTOPOW co3aHune
3TUYECKUX YUYEHWNIN — 3aHATME NYCTOe, eCSIN He BpedHoe. JTa Teopua YTBEPXKAAET, UTo B Npupoae
yesioBeKa Hapaay C NOTPEOHOCTAMM N MHCTUHKTAMU, UMEIOLMMI XKMBOTHOE NPOVCXOXKAEHNE,
3a/10’KEHO U CTPeMIIEHME K crnelnduyeckn YenoBeyeckM OyXOBHbIM LLEHHOCTAM, TAKUM KaK 3HaHMe,
KpacoTa, CNpaBeanBoCTb, 1060Bb K 6nxkHeMy. loCTUXKEHNE 3TUX LLEHHOCTEN AOCTaBsEeT BbiClLee
yAOBNeTBOpeHMe. 3agaya YenoBeka — Pa3BUBaATb B ce6e 1 B APYrvX 3TV CTPEMIIEHUS U NOJTyYaTb TEM
CaMbIM BbiCLLE€e YAOBIETBOPEHMNE OT XKN3HUN — TaK CKa3aTb, MaKCUMU3NPOBATb BbiCLIEe
yAOBNeTBOpeHME. DTO — eAMNHCTBEHHAs eCTeCTBEHHAA Liesib YesIOBEKa, ero eAUHCTBEHHOE
ecTecTBeHHoe Ha3HaueHune. Punocopckre, pennMrmosHble U STUYECKME YUEHMSA, CXOaALNE N3
anpuoPHbIX 1 HEM3BECTHO OTKYAA B3STbIX MPUHLMMOB, MOTYT TOMIbKO 3arfyLWnTb U N3BPATUTb 3TN
eCTeCTBEHHble, UCTVHHO YesIoBeYEeCKNe CTPEMIEHNA 1 3aCTaBUTb JIIOAEN COBepLLATb FTHYCHOCTY BO
MA BblAyMaHHOro umu Boicwero bnara.

YT0 cKa3zaTb 06 37Ol Teopun? OHa yaobHa Kak npensnor, YTobbl 0TKa3aTbCA OT pelleHnsa TPYAHOro
Bonpoca. ECTb y Hee 1 To JOCTONHCTBO, UTO OHa 0GeperaeT oT KpaHocTel. Ho, yBbl, OHa HEBEpPHa.
OHa ABnAeTCs B ropasfo 60nbliel CTeNeHn BblAyMaHHOW, Yem ApYrue y4eHus, OTKPbITO
NpU3HaloLWme CBON AOrMaTUUeCKniA XapakTep. Ecnn yTeepKaeHre o TOM, UTO CTPEMIIEHME K BbICLLMM
AYXOBHbIM LIEHHOCTAM 3aJI0XKEHO B MPUPOJE YeNoBeKa, MOHMMATb B ero 6yKBasibHOM, TOYHOM
CMbICIe, TO OHO NPUXOANT B NPOoTHBOpPeUne C dakTamu. [eTun, MOXMLLEHHbIE XMBOTHbBIMW 1 BblpOCLLME
BHE UesIoBeYEeCKOro obLecTBa, He 06HaAPYKNBAKOT MOHMMAHMA BbICLUNX LLEHHOCTEN COBPEMEHHOIO
LMBUIIN30BaHHOIO YesIoBEKa, OHM BOOOLLE HE CTAHOBATCS NOMHOUEHHbIMU NtoabMin. CnefoBaTesbHo,
B CAaMOW CTPYKTYpe Pa3BMBaOLErOCA MO3ra HET HMYEro, YTO OHO3HAUYHO NOpPOoXaano Obl Te
KOHKPETHbIE BbICLUNE YCTPEMIIEHUSA, O KOTOPbIX FOBOPUT TEOPUA ECTECTBEHHbIX LIEHHOCTEN.

— AX, HeT! — cKaXeT CTOPOHHMK 3TOW TeOpUn 1 CTPALLHO BO3MYTUTCA TaKoM Byfbrapu3saumm ero
B3rnAAoB. Peub naeT, KOHEYHO, HE O KOHKPETHbIX GOpMax MPOABEHNS STUX CTPEMIIEHNI, @ O HEKOW
nx obLLen OCHOBe, KOTopasa AJ1s CBOEro NPOABMIEHNA HY»KAAETCA B YCNOBUAX, CO34aBaeMblX
obLecTBoM.

Ho Torpa Teopuna ecteCTBEHHbIX LEHHOCTEN COBEPLUAET rpex noameHbl NoHATMI. CKasaTtb «obuan
OCHOBa» — 3HAUYMUT HNYEro He CKa3aTb, eC/IN He KOHKPETU3MPOBaTb CYLHOCTb 3TON OCHOBbI U ee
CBA3b C HabnogaembiMy NpoAsneHnAMU. C TOUKN 3peHUsA, pa3BMBaEMON B HAaCTOALLEN KHUre, obLan
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OCHOBA BbICLUNX LLEHHOCTEN, MPM3HaHHbIX B HAaCTOALLEee BpemsA 6OMbLLEN YaCTbio YeNI0BEYECTBA,
AeNCTBUTENbHO CYLLEeCTBYET, M OHa AeNCTBUTENIbHO ABNAETCA BPOXKAEHHON 3aKOAMPOBaHHOMN B
CTPYKTYpPE FeHOB KaXK[0ro YenoBeYeCKoro CyLecTsa. 3To OCHOBa — CMOCOBHOCTb ynpaBneHns
accouMnpoBaHMeEM. YCNOBHO ee MOXKHO Ha3BaTb MHCTMHKTOM MO3HaHMA (CM. rnaBy 4), HO 3TO TONbKO
o6pa3Hoe BbipaxkeHue. [Nybokoe oTnnyme 3Tonm CNOCOOHOCTU OT MHCTUHKTA COCTOUT B TOM, UTO
NHCTUHKT Oukmyem GopMbl NOBEAEHNS, a YyNpaBeHNe acCOLMMPOBAHNEM rMaBHbIM 06pa3om
paspewiaem vx, CHUMaeT CTapble 3anpeTbl. YNpaBieHne accounmpoBaHnemMm — CnocobHOCTb
ype3sBblYyanHO HeanddepeHUMpPOBaHHaA, MHOrO3HauYHasA, 4ONMyCKaoLwaa pPasinyHbie NPOAOMKEHNS.
[la’ke TO, UTO Mbl Ha3blBaeM MbILLSIEHNEM, HE ABNAETCA ee HEMNPEMEHHbIM ClieAcTBUEM. A UTO
roBOpPUTb 0 6onee KOHKPETHbIX GOPMax NCUXNUYECKOWN AeATENbHOCTI?

YHpaBneHme accouynmnpoBaHmnemMm — Ha4yaJio, CKopee, pa3pywmnTesibHoe, UemMm co3ngaTtesibHoOE, OHO
HYXXOa€TCA B CO3MAaTE/IbHOM OOMNOJTHEHNW. Taknm gononHeHnem ABNAeTCA coymanbHas MHTErpaunA
nHANBNAYYMOB — O6pa3OBaHV|e yenopeyeckoro O6LI.|eCTBa. B npouecce pa3BnTnA O6LI.|eCTBa n
BO3HUKAKT AyXOBHbIE LEHHOCTN. OHW, KOHEYHO, AaneKko He cnyanlel, HO OT O6LIJ,€I7I OCHOBUbI,
3aN10XKEHHOW I'IpI/IpO[J‘OVI BO BCe YyenoBeyeckne cywectBa, 4O AYXOBHbIX LEeHHOCTeN — AONrnn nyTb,
Ha KOTOPOM PYKOBOAWT HE JTOTMKa NHONBUNAYYMa, a NIOITMKa O6LLleCTBa. oT0T nyTb HE OQHO3HA4Y€H N HE
3aKOH4YeH.

Teopua eCTeCTBEHHbIX LLEHHOCTEN, FOBOPA TYMaHHO 06 «obLen OCHOBE» fyXOBHbIX LLEHHOCTEN, TEM
CambiM PpaKTUUECKM OTOXKAECTBNAET HEKOTOPbIE YaCTHbIE nAaeanbl, NPU3HaBaeMble B HacTosALlee
BpeMA HEKOTOPbIMU (MYCTb MHOTMMI) N0AbMM, C 3TO CaMO «0bLLell OCHOBOWM» — abCOMOTHON,
HEN3MEHHOW, 3a510’KEHHOWN B Npupoae YenoBekKa. V3 3Ton omnbKu BbiTeKaloT ABa crieacTesus. Bo-
NepBbIX, TEOPUA €CTECTBEHHbIX LLEHHOCTEN OKa3blBaET AYPHYIO YCNYry AYXOBHbIM LLEHHOCTAM,
KOTOpble OHa BblgBUraeT, 60 OHa BblABUraeT UX Ha TOXXHOM OoCHOBaHUK. OHa ynogobnaetca Tomy
AobporkenaTtento, KOTOPbI CTan OTCTaMBaTb NPABO KPEeCTbAHCKOro NapHsA Ha YenoBevyeckoe
LAOCTOVHCTBO He 13 00LWMX NPUHLMNOB r'yMaHn3Ma, a NbiTaaCb JOKa3aTb ero ABOPAHCKOe
npouncxoxgeHne, 06MaH MOXKeT ObITb NIerko 06HapY»KeH, @ HECYACTHbIN KOHOLWA NYOGNNYHO BblCEYEH.
Bo-BTOpbIX, 3Ta TEOPUA HE COQEPKUT HUKAKMX CTUMYNOB ANA Pa3BUTUA OYXOBHbIX LLEHHOCTEN; OHa
aHTU3BOJIIOLMOHHA, NpeAenbHO KOHCepBATUBHa.

UYTo Mbl MMeeM B BUAY, KOrga roBOPUM, UTO T€ AN MHble LLEHHOCTY A1 YeNloBeKa eCTeCTBEHHbI?
OuyeBMAHO, UTO OHU AUKTYIOTCA, YCTaHaBINBAKOTCA 4J1A HEro camom npupogoun. Tak, AnA XUBOTHOIO
NHCTUHKTbl — 3TO YCTAHOBKM, KOTOPbIE AaeT eMy Npupoaa, 1 To, YTO COOTBETCTBYET NHCTUHKTaM, AnA
Hero ectectBeHHO. Ho yenoBeKky npupopja He AaeT YCTaHOBOK, OH — BbICLUNI YPOBEHb nepapxuu,
Hag HUM — nycToe Hebo. OTo MeguUMHCKMIA GaKT, ckasan 6bl Octan beHaep, — paKT ycTponcTea
yenioBeyeCckoro Mo3sra. B3atb ycTaHOBKM YenoBeKy HEOTKya, OH CaM CO3[aeT YyCTaHOBKU — cebe 1
oCTanbHOM npupogae. [Ina Hero HeT H1Yero abCcoNTHOro, KPOMe OTCYTCTBMA abCONMOTOB, HET HUYEro
€CTeCTBEHHOr 0, KpoMe 6eCKOHEeYHOro pa3BuTrA. Bce, UTo B AaHHbI MOMEHT NpeacTaBAseTca Ham
€CTeCTBEHHbIM, OTHOCUTENIbHO 1 BPEMEHHO. W HbIHEeLHWe fiyXOBHbIe LLIeHHOCTW NINLLb BEXW Ha NyTH
yenoBeyecTBa: He NepBble N He Nnoc/egHume.

ﬂ'yMaTb O CMblCJ1€ XKU3HWN CTOWUT. ﬂ,yMaTb O CMbICNIE KNU3HN — 3HAYUT CO3aBaTb BbICLLINE YCTAHOBKU N
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3TO BbICLUNI BN TBOPYECTBA, AOCTYMHbIV Ye/IOBEKY. DTOT BMA TBOPUYECTBA HYXKEH BCeraa, Moo
BbICLLVE YCTAaHOBKM AOJIXKHbl MEHATLCS B MpoLiecce pa3BuTUs 1 Bceraa byayT MeHATbCS. U Kaxkabii
AOJKEH ANA ce6s 3TOT BONPOC KAaK-TO PELWNTb, Pa3 YK Npupoda NpefaocTaBuia emy Takyto
BO3MO>KHOCTb. YBEPEHMUS!, UTO STOT BONPOC HalyMaH M HepaspeLnM, — NOXb, KOTOPYIO
CO3HaTeNIbHO UCNOJb3YIOT OAHM 1 Ha KOTOPYIO MOMaAaloTCs ApYyrue no yMCTBEHHOW IEHW 1
manoaywmio. OH, pa3ymeeTcs, HepaspeLrM Ha YPOBHE YMCTOro 3HaHWA, OH 06A3aTeNIbHO BKJIlOUYaeT
3NeMeHT cBO6OAHOro BbIOOPa, HO OZJHO AEN0 — CO3HATENbHbIN BbIOOP, COMPOBOXKAAEMbII
N3yyeHnem npeameTa 1 pa3mbllUieHEM, 1 ApYroe Aeno — ciernoe nogpax}aHue HaBa3aHHOMY Kem-
TO 06pa3uy. Tak MUN NHave, KTO-TO CO3JaeT BbiCLIME YCTAaHOBKM, 6O BHe 06 ecTBa — «B MPUPOAE»
— nx HeT. Kaxablii HageneH 3Tol CNOCOOHOCTbIO B TOW MW MHOWN Mepe; 100POBOJIbHO OTKA3aTbCs OT
ee 1Cnosib30BaHNA — BCE PaBHO, UTO 340POBOMY XNBOTHOMY AOOPOBONBLHO OTKA3aTbCA OT
$13MUYECKOTrO ABUXKEHMA, OT UCMOJIb30BaHUA MbiLLLI

14.10. Yenosek Bo BcenmeHHoOI

KpuTrka Teopumn ecTeCTBEHHbIX LLIeHHOCTEN ACHO NOKa3bliBaeT TOT /IeMeHT HaYyYHOWN KapTUHbI MUPA,
OTNPAaBAAACb OT KOTOPOro Mbl MOXEM NMPUNTU K onpegeneHHbIM HPaBCTBEHHbIM NPUHLKMAM U
XOTA 6bl K onpeaeneHHbIM KpUTEPUAM OLLEHKN HPABCTBEHHbIX MPUHLMMNOB. DTOT IIEMEHT — YUYEHMe
06 3Bonounn BceneHHoM 1 ponu B Hel YenoBeka. ViTak, oTnpaBnMcA B NyTb.

yTB@p)KD,eHI/Ie O HenpepbiIBHOM pPa3BUTUN — 3BOJTIOLINN BceneHHON — ABNAETCA BaXHeuLlen 13
BCEO6UJ,I/IX NCTUH, YCTaHOBJIEHHbIX HayKOI7I. BCIO,U,y, KyZa TOJIbKO MOXKeET NPOHUKHYTb Hall B30OP, Mbl
Ha6mop,aeM HeO6paTVIMbIe M3MeHeHnA, Noa4YNHeHHbIE BETNYECTBEHHOMY o6memy nnaHy, nnn
OCHOBHOMY 3aKOHY 3BOJTIOL NN, KOTOprVI NpPoABJIAETCA KaK YCNOXHEHUNE OPraHn3aunn MmaTtepun. Kak
YyacTb 3TOro nNJjaHa Ha 3emne BO3HUKaeT pa3ym. N XOoTA HaM n3BeCcTHa HNUYTOXXHAA ManocCTb Cd)epbl
BIINAHWNA Ye10BeKa B KOCMOCE, Mbl BCE XKe CHUTaeM ero BEHLUOM TBOPEHNA NMpunpoabl. OnbIT
ncanenoBaHUA CaMblX Pa3TNYHbIX Pa3BUBAOWNXCA CNCTEM MNMOKa3biBa€T, YTO HOBOE Ka4eCTBO
NMNOABNAETCA CNepBa B HebonbloM 06beme, HO 6narop,apﬂ 3aK/IlYEHHOMY B HEM NOTEHU ANy
3aXBaTblBA€T CO BpeMEHEM MaKCMYM XKN3HEHHOTIO NMNPOCTPAHCTBaA N CO3Aa€eT Mniaugapm ona HoOBOro,
ewe 6onee BbICOKOro YPOBHA OpraHun3sayunin. |_|03TOMy Mbl BEPUM, YTO 4e€/10BEYECTBO OKNAAET
BeJInkoe 6y,qyu1,ee, npepocxogAalee BCe, YTO TOJIbKO MOXKET NOPOAUTb CaMOoe CMeoe Boo6pa>|<eH|/|e.

Ho H1 opunH uenoBekK He ecTb YenoBeyecTBO. UTO e MOXKeT UenoBek CKaszaTb 0 cebe camom, 0 mecTe
BO BceneHHowm cBoeli COOCTBEHHOWM CMEPTHOM NMYHOCTN? YTO fOCTYNHO YenoBekKy? Kak BXxogAaT ero
BOJIAA 1 €r0 CO3HAHNE B HAaYUYHYIO KapTUHY Mupa?

CTo neT Ha3zag KapTuUHa MUpPa, KOTOPYIO PUCOBasa HaykKa, 6bina NONTHOCTbIO AeTEPMUHMCTUYECKON.
Ecnu nprHnmaTb ee Bcepbes, MOXKHO Obls10 CTaTb 3aKOHYEHHbIM GpaTanncToM. Ho Tenepb Mbl 3HaeM,
YTO 3Ta KapTMHa 6bina owmnboyHon. CornacHO COBPEMEHHbBIM NPeACTaBEHNAM 3aKOHbI MPUPOAbI
HOCAT UCKNIOUYNTENBbHO BEPOATHOCTHbIN XapaKTep. OTO 3HAYNT, UTO B MMPE eCTb HEUTO, YTO AenaeT Te
NN NHble cobbITnA Gonee NN MmeHee BePOATHbIMU (BMAOTb 4O MNOIHOMO 3anpeLleHns ), HO HeT
HMYero, YTo Morno 6bl NPUHYANTb COBBLITMA TeUb CTPOro onpeaeneHHbIM 06pa3om. 3aKOHbI NPUPOAbI
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TaKOBbI, UTO OHM Yallle AaloT onpeaeneHHbI OTBET O HEBO3MOXKHOCTU Yero-nnmbo, yem o
HeobxoauMOCTN Yero-nmbo, 1 He CyYanHo, YTo Hanbonee obLyre 3aKOHbI HOCAT 3anpeLyaoLwmin
XapaKTtep (3aKOH COXpaHEeHMA SHEPTUN, 3aKOH BO3PACTaHNA SHTPOMNUKN, COOTHOLLEHNE
HeonpeaeneHHocTen 1 ap.). Cnyyaun, Korga MOXHO Ha ANINTENbHOE BPeMA Bnepes A0CTaTOYHO TOYHO
npeackasaTtb TeUeHre CobbITUN, CKopee, ABNAITCA UCKoYeHneM, Hexkenun npasunom. Cioga
OTHOCATCA, HaNPUMep, aCTPOHOMMNYECKNE NpeacKasaHna. Ho Befb OHN BO3MOHbI TOIbKO MOTOMY,
YTO 34€Cb Mbl CTAJIKNBAEMCA C OFPOMHON pa3HMLEeN B MacliTabax BpeEMEHW: aCTPOHOMNYECKOM 1
yenoBeyeckom. Ecnm nogxoaunTb K ABUKEHUAM HEOECHDBIX TeN C MPUCYLLMMWN UM BPEMEHHBIMI
MacLITabaMm, TO OKaXKeTCsl, UTO MOXKHO CAeNaTh NMLLb TaKMe e OrpaHnYeHHble NpefcKa3aHusa, Kak
MO OTHOLLEHMIO K MONIEKY/TAaM BO3yXa, KOTOPbIM Mbl AblWM. Taknm 06pa3om, ycnexm HebecHo
MEeXaHWNKW, KOTopble B4OXHOBUAN Jlanniaca Ha ero GopMynMpOoBKY AeTEPMUHM3MA, NPeacCcTaBnAloT
cobor BeCbMa CneumanbHbIn Ciyyan.

HeonpepeneHHOCTb rnyboKo 3anoXeHa B npupoae Belen. Isontouma BceneHHom ecTb
HenpepbIBHOE 1 NOBCEMECTHOE CHATME 3TON HeonpeaeneHHOCTU, HeNPEPbIBHbIN 1 MOBCEMECTHbIN
BbIOOP OHO BO3MOXXHOCTW 13 HEKOTOPOW COBOKYMHOCTU. Mbl MOXKeM CpaBHUTb AiBE CUTYyaLUK
BblIOOpa, ABNALWMe cO60M ABa NpeAesbHbIX CJyyasa U JOCTaTOYHO XOPOLIO N3YyUEeHHbIE HAMMW.

I'IepBaﬂ CUTYaunAa — CTOJIKHOBEHNME 3/1EMEHTAPHbIX YaCTUu, ABnAoweeca obbekToM n3yyeHunA
(1)I/I3I/IKI/I. 3Hasa HavalnbHble yanoBuA CTONKHOBEHWA, Mbl MOXKEM YKa3aTb BEPOATHOCTb TEX UJTN NHbIX
€ro pe3ysibTaToB. Ho n Tonbko. Ecnn, Hanpumnmep, BEPOATHOCTUN OTKITOHEHNA HaneTawLen YyactTnubl
BBEPX N BHN3 OANHAKOBDbI, TO Mbl HUKaK HE MOKEM MPENCKa3aTb, KaKoW 13 3TUX OBYyX Cny4yaeB
ocylecTtBuUTCA. N HUKTO HMKOrga He CMOXeT. JTO npuHUMNanbHO HeENpPeaCcka3syemo.

N, ogHako, npupopaa genaet cBor BbIOOP. DTOT aKT BbIOOpa NPUHAANEXNT K YUNCNTY CaMbIX
anemMeHTapHbIX. COrnacHoO CoOBpeMeHHbIM npeacTasneHnam oH cnen. Casurn B asontoumn BceneHHon
nponcxogAT Wb bnarogapa nepenneTeHunto, urpe 6ecUnciIeHHOro MHOXeCTBa NOAO0OHbIX aKTOB.

BTopasa cuTyauma — BoneBomn akT yenoBeyeckom NMYHOCTU. Mbl MOXKeM 13yyaTb STOT aKT U3BHE,
NofoOHO TOMyY, KaK Mbl M3y4YaeMm CTOSIKHOBEHME YacTUL, ITUM 3aHNMAETCA NCUXONOrnA B ee
OUXEBMOPUCTNYECKON YacTW. 3HaA YCNOBUA, B KOTOPbIE MOCTaB/IEH YENOBEK, U KaKne-To ero
NCUXONOrnYecKme CBOMCTBA, Mbl MOXEM CAeNaTb Koe-Kakune npeackasaHnsa — TakKe YnCcTo
BEPOATHOCTHbIE. Ho 3Ta cnTyauma 3HaKoma KaxZoMy 13 HacC 1 C APYron TOUKK 3PEHNA — U3HYTPMU,
KaK Hall COOCTBEHHbIN CBOOOAHDBIN BbIOOP, KaK aKT NPOABEHMA Hallen NMMYHOCTU. ATaK, To, UTo
NpeACTaBNAETCA U3BHE KaK NPUHLUMNMaNbHanA HeNnpeackadyeMoCTb, U3HYTPU ABNAeTCA cBobogom
BOJIN.

Mpupopaa HenpefCcKazyeMocCT B 3THX akTaX OAMHAKOBA — HEBO3MOXHO NOACMOTPETb 3a CUCTEMON,
He MOB/NAB Ha Hee, HO KaK CUJIbHO OTINYAIOTCA OHM MO CBOe 3HauMmMocTuh! Bo-nepBbix, BONEBOW aKT
OXBAaTbIBAa€T OFPOMHYI0 MO CPABHEHMIO C aKTOM PacCcesHMA NPOCTPaHCTBEHHO-BPEMEHHYIO 06nacTb.
Bo-BTOpPbIX, BONEBOW aKT MOXKET ObITb TBOPUYECKMM aKTOM — He C/lemnblM, KOCHbIM MaTepuanom
KOCMNYECKOW 3BOSIIOLMM, @ €€ HEMOCPEACTBEHHbIM Bblpa3uTenem, ee ABMXKYLLEN CUSTON.
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14.11. PacxoxxgeHue TpaeKTopuii

N BCe e yenoBeK Yype3BblyaliHO MaJl MO CPABHEHUIO He TOJTbKO C BceneHHoW, HO 1 C YeNoBeYECTBOM
B LIe/TOM, YTO CHOBA CKJTOHSIET HAC K MbIC/I O HE3HAUNTENbHOCTU TIMYHOIO BONEBOrO akTa, U 3aKOH
60NbLUNX UMCEN, Ka3a/1I0Cb Obl, JO/MKEH YKPENUTb Hac B 3TOM Mblcn. Hago 3amMeTnTb, UTo
MOBEPXHOCTHO MOHATbIE 1 HEMPABUIIbHO MPUTOXKEHHbIE HaYUHble UCTUHbI OYEHb YacTO
CNOCOBCTBYIOT NPUHATIIO JIOXKHbIX KOHUENUWIA. Tak 06CTOUT Aeno 1 B AaHHOM ciyyae. Onupasch Ha
3aKOH 60NbLUMX YNCeN, paccykaatoT cneayowmm obpasom. Ha 3emne XneeT Tpu Munivapaa YenoBek
(BapuaHT: B Hallel CTpaHe ABeCTU NATbAeCAT MunMoHoB). Cyabba uenoBeyecTBa eCcTb pe3ynbTaT Ux
COBMECTHbIX AeNCTBUI. MOCKONIbKY BKNaf KaXKAoro YenoBeka B 3Ty CyMMY paBeH OAHOW
TPEXMUNNINAPAHON, HX OANH YeNOBEK HEe MOXET HafeATbCA CYLLECTBEHHO MOBMATb HA X0 UCTOPUN
— pasBe uTo C/yyaiHo. MrpatoT ponb Nuilb obune GpakTopbl, BAUSIOLWME Ha MOBEAEHNE MHOTX
noaen oaHOBPEMEHHO.

B npencrentenbHOCTU 3TO paccyxgeHne cooepxnT pr6)/lO OLI.II/I6Ky, COCTOALLYIO B TOM, YTO 3aKOH
60nbLWKX Yncen NPUMEHUM NNLWb K COBOKYNMHOCTU HE3aBNCMbIX NOACUNCTEM. K yenoBeyecTtBy €ro
MO>XHO 6b1110 Obl NPUMEHUTDb B TOM CJ1y4dae, e 6bl BCe TP MUNNnapaa noaen oencTsoBanm
abCoNTHO HE3ABNCUMO U BOO6LLI,e He 3Hanu 6bl HUYero apyr o gpyre. Ho 3To ganeko He Tak.
YenoBeuecTBo — 60/bLIAA U CUTbHO CBAI3aHHaA CUCTEMA; NOCTYNKN OOAHUX noaen cambim
Cepbe3HbIM o6pa30|v| BJIMAIOT Ha NOCTYNKU APYTrux. Takune cuctembl o6na,u,a|0T, BOO6IJ.|,e roBopA,
CBONCTBOM pacxoxaeHnA TpaeKTopvn7|, T. €. HebonblUne Bapunaumnn B Ha4yaJibHOM COCTOAHNN CUCTEMDI
CTaHOBATCA CO BpeEMEHEM BCe 6onblie n 6onblue., C|/|Tyau,|/||/|, B KOTOPbIX 3aKOH pacXoxaeHunA
TpaeKTolelh npoABJIAETCA C HECOMHEHHOW OYEBUAHOCTbIO, Mbl Ha3blBaem KPU3NCHbIMN, B KpI/I3I/ICHOIz
CUTYyaunm orpomMmHble nepemeHbl B COCTOAHNN CNCTEMDbI 3aBUCAT OT HNUYTOXHbIX (B MaclwTabe
CI/ICTeMbI) NPNYNH. B Takon cnTyaunn JEenCcTBMA OQHOro YenoBeka, ObITb MOXeT Oa»<e oAHO CJ10BO,
CKa3aHHOEe M, MOTYT MMETb pellatollee 3HaueHne. KpI/I3I/ICHbIe CUTYaunn Mbl CKJTOHHDbI
paccMaTpunBaTb Kak peakune, aaxxe NCKNi4vnTesibHble, HO Mbl 3HaeéM MHOXKeCTBO NMOCTOAHHO
ﬂQIZCTBYIOLLI,I/IX (l)aKTOPOB, npmneoaAlLNX K MHOITOKpPaTHOMY YCUNTEHNIO BJIMAHNA OOAHOIO YesioBEKa. JT0
TaK Ha3blBa€Mbl€ MpueeepHble MeXadHU3Mbl, T. €. MEXaHN3Mbl CO CIMYCKOBbIM KPHOYKOM. Tpe6yETCFI
coOBepPLWEHHO HE3HAYUTENbHOE yCUnne, YyTOObI HaXaTb Ha CI'IyCKOBOI7I KPKYOK UJTN KHOMKY
ynpaBneHnA, a nocnegCcrtBnA, BbiIaBaHHbIE 3TUM AEeNCTBUEM, MOryT ObITb OrpPpOMHpbI. Bpﬂﬂ, JINn eCTb
HeO6XO,E|,VIMOCTb roBopuntb, Kak MHOIo TakKUX MexXaHM3MOB B 4Ye/10BEYECKOM 06LU,eCTBe.

N BCe e naea o ManeHbKOM YenoBeke — 3TOT PUroBbIV INCTOK, KOTOPbIM Mbl MPUKPbIBAEM Ha
NIAAX CpaM CBOEN TPYCOCTH, — He chaeTca 6e3 60A. bonblMHCTBO Noaen, — roBOpUT «KManeHbKNin
YesnloBeK», — He YYaCTBYIOT B KPU3UCHbBIX CUTYyaLMAX N HE UMEIOT JOCTYMa K CMYCKOBbIM KPHOUKaM.

HaBepHoe, MHOrvMe NOMHAT aHMMUNCKUIA CTULLOK, NepeBefeHHbI MapLuakom, KOTopbIN
3aKaHuMBaeTCA CJIOBaMU:

Bpaz scmynaem 8 20p0o0, nieHHsIx He waos,
[Tomomy umo 8 Ky3HuUye He 6bi/10 280305
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B cTuwKe onncaH TpUrrepHbii MeXaHU3M, KOTOPbIV OT PacTANbl-Ky3HeLa, y KOTOPOro He 6bino
rBo3gsd, BeeT K NopakeHnto apMmnmn. Mbl OTHOCKMMCS K 3TOM UCTOpUK € 6onbLLON 40301 loMOopa, He
Xenaa NpYHUMaTb ee coBceM Bcepbes. [loyemy? He noTomy nn, YTo TaKMX MHOFOCTYMNEeHYaTbIX
3aBMcuMMocTen He bbiBaeT? OTHIOAb HET. BcA Hala »K13Hb COCTOUT U3 HUX. TO »Ke roBOpUT
MaTeMaTMyecKoe NccsiefoBaHne 60nblINX CBA3AHHbBIX CUCTEM: TPAEKTOPUIN PAaCcXoaAaTCA.
MepBOHaYanbHO HE3HAUUTENbHOE OTKIIOHEHNE — OTCYTCTBME B KY3HKLE rBO34A — LUar 3a LWarom
yBeNMUMBAETCA: MOAKOBA Nponana, nowajb 3axpomMarna, KomaHaump youT, KoHHMUa pa3buTa, apmus
6eXunT. A CKeNTUYECKN Mbl OTHOCUMCA K MOAOOHbBIM AJIMHHBIM LilenoyYyKaM NOoTOMY, YTO B OObIfEHHOM
XKM3HU HaM NOYTU HMKOTAa He yAaeTCA C fOCTOBEPHOCTbIO NPOCNEeANTb UX OT Hayana Ao KoHua. Bo-
NepBbiX, KaXKAan CBA3b MEXKAY 3BEHbAMMU LIENOYKM NMEET BEPOATHOCTHbIN XapaKTep: 3aXxpoMaBLUas
nowwagb BoBCe He 0bA3aTeNnbHO rybuTt KomaHampa. Bo-BTopbix, npocnexunBaHume CBA3n COObITUI
MOCTOAHHO CTaBUT BOMPOCHI TUMa: «A 4To 6bINo 6bl, ecnin Obl He...?» TPpyAHO HAaNTK ABYX Noaen,
[AOLWNX OAMHAKOBbIe OTBETbI Ha CEPUI0 TaKNX BONPOCOB, a BEPHYTb BPeMsA Ha3az 1 NOCMOTPETb,
HeBO3MOXHO. HakoHeL, B-TpeTbuMX, Mbl NPAKTUYECKN HUKOrAa He obnagaemM HeobXo4MMON
nHdopmaumen.

Ho ToT dpaKT, UTO Mbl HE MOXKEM NPOCNEANTb ITUX LIeNoYeK B 06paTHOM HamnpaBieHNN, He AOSKEH
3aTeMHATb HaM CO3HaHMe NX CyLeCTBOBaHWA, KOrga Mbl IyMaem O NOC/IefCTBUAX HALIUX MOCTYMNKOB.
Kpu3sncHble cutyauumn pegkm He NoTOMY, UTO Masible NPUYMHBI PEAKO Bbi3blBaloT 6onbLlune
nocneacTBnA — 3TO NPOUCXOAUT MOCTOAHHO, HO MOTOMY, YTO 3TO NpeBpaLleHne pefKo npeacraeT
nepeg HaMn CO BCeN OYEBUAHOCTbIO. Mbl HUKOr4a He MOXeM B TOYHOCTU NpeaBuaeTb pe3ynbTaTbl
HaLLMX NOCTYNKOB. EANHCTBEHHOE, UTO HaM JOCTYMHO, — 3TO YCTaHOBUTb OOLMeE NPUHLKMMDI,
PYKOBOACTBYACb KOTOPbIMW Mbl YBENIMUYMBAEM BEPOATHOCTb [J06pa, T. €. BEPOATHOCTb TeX
NOCNeACTBUN, KOTOPble CYUTAEM XenaTenbHbiMU. Mbl OMKHbI 4eNCTBOBAaTb B COOTBETCTBUM C STUMMU
NPUHLMMNAMKN, PaCCMATPUBAA KaXaylo CUTyaLMIo Kak KPU3NCHYH0, MO0 BaXKHOCTb KaXKAOro akTa Hallewn
BOJI MOXKET OKa3aTbCA OrpoMHoN. [lencTByA Tak Bcerga, Mbl, HECOMHEHHO, BHECEM CBOW
NONOXUTENbHbIN BKNag B Aeno lobpa — BOT 34eCb 3aKOH 6ONbLUMX YNCEN JENCTBYET B MOJHYIO CUY.

14.12. 9TuKa u 3BOIIOINA

Ho uto ectb Jo6p0o? Yto ecTb Boicwee bnaro n Boicwas Lienb? OTBET Ha 3T BONPOCHI, KaK y»Ke
rOBOPUSIOCh, BbIXOAUT 3@ PaMKM YNCTOTO 3HaHUA, TpebyeT BoneBOro akta. Ho, MoxeT ObiTb, 3HaHUe
noAaBeneT HAaC K KAKOMY-TO ONpefeNieHHOMY aKTy, CAeNaeT ero NpakTnyeckn Hens3bexxHbim?

JlaBaliTe nogymMaem o pe3synbTaTaX, K KOTOPbIM MPUBOAMNT C/iefoBaHME PA3NIMUYHbIM STUYECKM
YUYEHUAM B 3BOJIOLMOHUPYIOLLEN BceneHHOM. 3TN pe3ynbTaTbl B CBOEM FTABHOM 3aBUCAT, OUEBUAHO,
OT TOr0, KaK COOTHOCATCA BblABUIraemMble YYeHVEM LieNi C OCHOBHbIM 3aKOHOM 3BostoLmn. OCHOBHOW
3aKOH, WK NJ1aH 3BOJTIOLMN HOCUT, KaK U BCe 3aKOHbI MPUPOoAbl, BEPOATHOCTHbIN XapakTep. OH
HUYero o4HO3HauYHO He NPeAnMCbIBAET, HO KOe-4To 3anpeluaeT. HUKTo He MOoXeT 1eCTBOBaTb
BOMPEKU 3aKOHaM Npurpogbl. [To3ToMy STUYecKme yueHms, NpoTUBOpeYaLL e NniaHy 3BosoLmm, T. e,
CTaBALWMeE Lenn, HECOBMECTUMbIE UM AaXKe NPOCTO Yy»Kable eMy, He MOTYT NPUBECTU CBOUX
nocnegoBaTesiel K NosIoXKUTENbHOMY BKIaZy B 9BOJIIOLIMIO, @ 3TO 3HAUUT, UTO OHM MELLAIOT el 1 ByayT
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BblYEPKHYTbI U3 NMaMATN MUPa. TakOBO MMMAHEHTHOE CBOWCTBO pa3BUTKNA. TO, YTO COOTBETCTBYET €ro
nnaHy, OHO yBeKoBeUnBaeT B d1eyloWwnxX no BpemMmeHn CTPYKTypax, 1o, YTO eMy NPOTUBOPEYNT,
npeoaoneBaeTca n rmbHer.

UTtak, nuwb Te yYEHNA UMEIKOT WAHCbl Ha ycnex, KOTopble CI'IOCO6CTByIOT OCyLLeCTBJIEHUIO MNJ1aHa
apontoynn. Ecnm mol pacCMOoTpuUm Nog 3TUM Yrjiom 3peHnA O6U.l,€|'|p|/|3HaHHbIe B HaCToALWleE BPEMA
AyXOBHbl€ ULEHHOCTN N NPUHLUMNDbI 06Ll.leCTBeHHOIZ KN3HN, TO yBUOANM, YTO BCE€ OHUN CaMbIM TECHbIM
o6pa30M CBA3aHbl C HaWWMM NMOHMMaHWMEeM MJiaHa 3BOJTIOL NN, (I)aKTI/ILIeCKI/I MOTYyT ObITb BbiBej€Hbl N3
Hero. TO K ecTb O6LLI,I/IIh 3HaMeHaTeNlb 3TNn4YeCKnx yl-IEHI/IIZ, BHeCWnX KOHCprKTI/IBHbII‘fl BKJaja
NCTOPUIO YenoBeYyeCTBa.

Ho mexay 3Tm o6 beKTBHbBIM 1 6€CCTPaCcTHbIM BO33PEHMEM Ha TUUYECKME MPUHLMMbI U peLleHnemM
cnepoBaTb UM — elye 6onblioe pacctoAHMe. B camom gene, nouemy 310 A JOMKeH 3a60TUTLCA O
nnaHe ssonoumn? Kakoe mHe 0o Hero aeno?

14.13. Bonsa k 6eccmepTuio

3[ecCb Ha CLeHy BbICTyMaeT BaxHenwnn GakT, KacalLWninca yenoseka, GakT, 0Co3HaHMe KOTOporo
eCTb NCXOHAaA TOUKa OYeNoBeYNBaHWA: YeNoBeK cMepTeH. MbiCiib 0 HeN30eXKHOCT CMepPTU Co3JaeT
ANA Pa3yMHOro CyLecTBa MyUYnTENbHYIO CUTYaL IO, U3 KOTOPOW OH uLeT BbixoAa. [1poTecT NpoTus
CMepTU, NPOTMB pacnaga CBOen IMYHOCTU NpucyLy Bcem nogam. OH-TO N ABNAETCA, B KOHEUHOM
cyeTe, TEM UCTOYHUKOM, N3 KOTOPOIrO YepnaloT BCe STUYECKME YYeHNA HeOOXOAMYIO UM BONEBYIO
KOMIMOHEHTY.

TpaauLMOHHbIE PENINTNO3HbIE YUYeHUsI UCXOAAT 13 6e3ycsIoBHON Bepbl B 6eccmepTue aywu. Mpun 3Tom
NPOTECT NPOTUB CMEPTUN UCMOJb3YETCA KaK CUNA, 3aCTaBMAIOWAA YesloBeKa MPUHATD TaKoe yueHne —
Beflb OHO C camoro Havana obewaet 6eccmepTne. Ecnm nprHATL 6eccmepTre Aywm, TO CTUMYN And
BbINOJSIHEHNA HPABCTBEHHbIX HOPM HamnpaluMBaeTcA cam coboi: BeyHoe 61axkeHCTBO 3a 4O6po 1
BEYHbIe MYKM 3a 3/10. [log MOLLHbIM BO3AENCTBMEM HAYKWN NpeacTaBNeHNs 0 beccmepTm gywm n
3arpo6HON XN3HW, HEKOrAa COBEPLUEHHO KOHKPETHbIE U ACHbIE, CTAHOBATCA BCe Gonee
abCTPaKTHbIMU 1 6NegHbIMU U CTapble PeNINFNO3HbIE CUCTEMbI MELJIEHHO, HO BEPHO TEPSIOT CBOE
BANAHME.

YenoBekK, BOCMMTaHHbIN Ha MAEAX COBPEMEHHOWN HAaYKKN, HE MOXET NoBepPUTb B beccmepTre AyLun B
TPaANLMOHHON PeNUrno3Hon GopmMynmpoBKe, Kak 6bl eMy 3TOr0 H XOTEeNI0Ch; MPOCTENLINIA
NNHIBUCTUYECKNI aHaNn3 NoKasblBaeT MOJHY0 6eccofepKaTeNlbHOCTb 3TOro NOHATUA. Bona K
6eccmepTuIO B COYETAHUMN C HAPUCOBAHHOW BbllLE KAPTUHOWN MMPa MOXET MPUBECTM €ro NnLLb K
OOHOW LNy — BHECTU CBOW JINYHDBIN BKNAZ B KOCMUYECKYHO 3BOJTIOLNIO, YBEKOBEUYMTD CBOIO JINYHOCTb
BO BCEX MOCNEAYIOLMX akTaX MUPOBO Apambl. DTOT BKJad, UTOObI ObITb BEUHbIM, AOSIKEH ObITb
KOHCTPYKTMBHbIM. Tak Mbl MPUXOANM K MPUHUMNY: Bbicliee bnaro — KOHCTPYKTUBHbIN BKIag B
3Bonounio BceneHHol. TpagnLUNOHHbIE OYXOBHbIE 1 06LWECTBEHHbIE LLIEHHOCTY MOTYT OblTb B CBOEM
FMaBHOM BblBefieHbl U3 3TOro NPUHLMMNA. B To cTeneHn, B KOTOPOW OHM eMy NPOTMBOPEYaT, OHY
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OOJI>KHblI 6bITb OT6pOLIJeHbI TakK »Ke 6€3>KaJ'IOCTHO, KaK 6e3>KanocTHO nopgasiAem Mbl KUBOTHble
WHCTUHKTbI BO MMA BbICLLUNX LIEeHHOCTEN.

YenoBek Kaknm-to o6pa30M npoao/KaeT KNTb B CBOUX TBOPEHUAX.

Hem! Beco 5 He ympy! [lywa 6 3aeemHou nupe
Mot npax nepexugem u msaeHos yoexum...

YTo Takoe gywa? B HayyHOM acneKkTe 3Toro NoHATUA — Gopma, UnNn opraHn3auus, ABUKEHUA
MaTepuu. Tak N1 y>K BaXKHO, BOMJIOLAETCA M 3Ta OpraHn3auuna B HepBax U MyCKysax, Wiv B KaMHe,
nnu B 6ykBax, unm B o6pase Xun3Hm notoMkos? MbiTaacb JOKONATbCA 4O CaMOW CepALEBUHbI CBOEN
NINYHOCTW, Pa3Be He MPUXOAUM Mbl K YOEXKAEHMIO, UTO HE NOBTOPAIOLMACA NOTOK OLLYLLIEHNI, HEe
perynapHoe nepekeBbiBaHVe NULLN COCTABAAIOT ee CYLHOCTb, HO HEKOTOpble HENOBTOPUMbIE,
rnyboKo nHanBMAyanbHble TBOpYECKMe akTbl? Ho MaTepuanbHble pe3ynibTaTbl STUX akTOB MOTYT
[lafieKo BbIXOAUTb 3a MPOCTPAHCTBEHHbIE U BPEMEHHbIE rPaHULbl Hawero buonornyeckoro Tena. Tak
Mbl HAUMHaeM oLyLaTb rnybokoe eaMHCTBO C KOCMOCOM 1 OTBETCTBEHHOCTb 3a ero cyabby. 310
owlylieHne, BEepOATHO, O4MHAKOBO Y BCEX Nt0feN, HO BbIpaXaeTcA pa3HbIMU C/I0BaMU B Pa3HbIX
PENUrno3HbIX N GMNoCoOPCKNX CMCTEMAX. DTOMY XKe YyBCTBY YUMT UCKYCCTBO, BO3BbILLAA YeNoBeKa 40
YPOBHA KOCMNYECKOro ABNEHWA.

NTaK, HayuyHOe MMPOBO33peHME NPUBOAMT K 3TUKE, KOTOPaA YKa3blBaeT Bbicwume LieHHOCTN 1 TpebyeT
OT HAaC OTBETCTBEHHOCTU U aKTUBHOCTM B UX AOCTMKEHUN. KaK 1 BCAKaA 3TUKa, OHa BKKOYaeT
BOJIEBOW aKT, KOTOPbIV Mbl Ha3Banu Bonen K beccmepTuio. ECnn yenoBeK He MOXKET U He XoueT
COBEpPLNTb 3TOMO aKTa, TO HUKAKOE 3HaHMe, HUKaKasA NTIornmKka He 3aCTaBAT ero NpuHATbL Boicwine
LieHHOCTW, caenaTbCA OTBETCTBEHHBIM M aKTUBHbIM. W 60r ¢ Hum! ObbiBaTens, TBEPAO PELUNBLIENO
[,0BONIbCTBOBATbCA CBOUM YOOrUM Neanom, peLLmnBLLErO XUTb CMUPEHHbBIM Pabom 06CTOATENbCTB,
He BO3POAUT HNYTO, 1 OH beccnefHO conpeT o cueHbl. KTo He xoueT 6eccmepTus, TOT U HE NONyYmnT
ero. Mogo6HO TOMy, KaK XMBOTHOE, NMNLLIEHHOE MHCTUHKTA Pa3MHOXEHWA, He BbIMOJIHUT CBOEN
XKNBOTHOW QYHKLNK, YENOBEK, INLLIEHHDbIN BONN K 6€CCMEepPTUIO, HE BbIMOSTHUT CBOEN YeN0BEYECKON
dyHKuMK. K cyacTblo, 3TOT Cyyam UCKNIOYEHME, a He MPaBuiio (€C/IM TONbKO OCTaBUTb B CTOPOHE
NCKYCCTBEHHYIO KacTpauuio). Bona k 6eccmepTnio — He NpuBUAErna oTAeNbHbIX «BEINKMXY N0AeN, a
MacCOBO€e CBONCTBO YesloBeka, HOpma YenioBeyeCcKon IMYHOCTU, Cy>Kallad MICTOYHUKOM
HPaBCTBEHHOW CUJIbl U MYXKeCTBa.

B KakoW cTeneHun sTnyeckne naeanbl, KOTOpble Mbl BbIBENIM 13 HAYYHOIO MUPOBO33PEHUSA, OKaXKyTCA
yb6enmTenbHbIMU U NpUEMAEMbIMU AR LUMPOKKX KPYroB NofeN — HallnuxX COBPEMEHHUKOB U
NOTOMKOB? He 3ByuaT /v BCe 3TN PACCYKAEHMWA YK KaK-TO abCTpaKTHO, 6ecuyBCcTBEHHO? CMOCOGHDI
NI OHW YBNEYb, BO3EeNCTBOBaTb Ha SMoLMmn? CNoCco6HbI; 3TO NOKa3blBalOT MHOTUe NpuMepsl. gen
3BOMOLMM W IMYHOTO YYacTusA B MMPOBOM KOCMMYECKOM MpoLecce oB/laieBaloT BOOOpaKeHmeM,
NPYAAIOT XKU3HW FYOUHY 1 cMbIc. HO B 06MeH OHM TpebytoT CMenocT B BbIBOAAX, TOTOBHOCTH
XepTBOBaTb MPVBbIYHLIM 1 MPUHATb HEOXKMAAHHOE U KYTKOBaTOE, €C/IN K HEMY HEYMOIMMO
NPYBOANT NIOTMKa.
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OT Tex, KTO 3aHMMAaeTCA HaYKOM, eCTECTBEHHO OXKMAATb MONIOXKUTENIbHOIO OTHOLIEHNA K NOCTPOEHMIO
3TUKN HAy4YHOro MMPOBO33peHuA. N 3T oXxungaHna B OCHOBHOM oripaBAbiBatoTcA. MHOro y yueHbIx v
«NOMyTUYMKOB». HO MHOIO 1 BparoB unu, No MeHbllen Mepe, Hepgobpoxxenatenen. B HeKOTopbIX
Kpyrax (0cobeHHO cpeau ryMmaHUTapHOW MHTETUTEHLMM) MOLHO PYraTb YUYeHbIX 3@ «CLIMEHTU3MY —
CTpemsieHVe NOCTPOUTb BCHO XW3Hb HA HAYUYHOW OCHOBE, <MOAMEHNBY» HAaYKOM BCE OCTaNibHble GOpPMblI
AYXOBHOW XM3HW. ITU HacTpoeHus (KOoTopble BPAL JIN MOXHO NPU3HaTb ornpaBaaHHbIMN)
NOPOXAATCA B OCHOBHOM CTPaXOM nepes TeM HEU3BECTHbIM OyayLM, K KOTOPOMY Hac
HeyaepXnmo (1 cTpeMnTenbHo!) BneyeT pasBuTue Hayku. CTpax yCMNMBaETCA U3-3a HEMOHUMaHKA.
N60 HK1 wnpokaa nyonmnka, HXN NPeaCTaBUTENN T'YMAaHUTAPHOW 1 XYA0>KECTBEHHOW VHTENNIUIEHLNN,
Kak NPaBufo, He MOHMMAIOT CYLUHOCTM COBPEMEHHOIO HAYYHOrO MbILUSIEHUA U PO HAYKK B
AYXOBHOW KynbType. OTa npobnema 6bina B Upe3BblyanHo Apkor popme noctasneHa Y.MN.CHoy (B

1956 r.) B ero nekuuu «[1ge KynbTypbi»s,

HayKa ONnAa COBPEMEHHOIO YeJsloBEKA — 3TO TO, YEM 6b111 OrOHb anA I'IepBO6bITHOI'O yenoseka. /N Kak
OroHb BHYyLWaJ1 HaWnm npegkam uenyr raMmmy 4yBCTB — CTpPax, yanBieHNeE, 6J'Ial'0,£l,apHOCTb, TaKYlO e
raMmmy 4yBCTB Bbi3biBa€T 1N HayKa. OroHb o6na,u,aeT I'IpVITﬂI'aTeJ'IbHOVI n 3aBopa>KV|Barou.|,e|7| CUNOWN.
nepBO6bITHbIVI yesnioBek CMOTpPeES Ha OroHb, 1 B €ro gyuwe nogaHnmmanncb HeBegomble paHee BOCTOPIrn
" CMYTHbIE€ NpeavYyBCcTBUA. Toxe ¢ HayKOVI. Haquaﬂ d)aHTaCTVIKa, Hanpmmep, — 3TO YK TOYHO HE YTO
nHoOeE, KaK BnaeHuA I'IepBO6bITHbIX, CnMaAawnxy KocCrtpa. A NnocCTpoeHne BbICLNX uenem u NMPEMHUWMMNOB Ha
OCHOBé Haqu0|7| KapTUHbI MNPa MOXeT ObITb Ha3BaHO OrHEMOKIOHCTBOM. DTU CpaBHEHUA HE
YHWXAKOT, 4, HanpoTuMB, AeNaloT 4eCTb COBPEMEHHDbIM OFHEMNOKITOHHUKAM. Beab Mbl CTONb MHOTMM
0653aHbl Boo6pa>|<eH|/||o HallnX NpeaKoBs, 3aBOPOXKEHHDIX MAAWYLWWNM MN1aMeHeEM KOCTpPa.

14.14. nrerpanus u cBob6onma

I'Ipouecc counanbHoOm MHTErpaunnn HNKoOrga ewe He npoTeKasl Tak 6ypHo M TaK ABHO, KaK cenyvac.
COBpEMeHHbIe HayKa 1 TEXHNKa cAenann Kaxxgoro Yyenoseka HaxogAawnmca B ccl)epe BJITNAHUA
KaXxgoro opyroro. CospemeHHaﬂ KyNnbTypa rnobanbHa. COBpEMeHHbIe rocygapcrea — 3TO OrpoMHble
MeXaHU3Mbl, nMmerne TeHaeHLunto sce 6onee »ecTko pernameHTnpoBaTb NoBeAeHNE KaxXaoro
rpaxXgaHmHa, onpenenAaTb, HaBA3biBaTb €My N3BHE €ro I'IOTpe6HOCTI/I, BKYCbl, MHEHUA. COBpEMeHHOFO
yesioBekKa npeaneayet owyueHune, 4To OH npeBpallaeTcd BCEro Jinlb B CTaHﬂ,apTI/I3OBaHHbII7I BUHTUK
3TONo MeéxaHn3Mma, YTO OH nepecTtaeT CylwecTBOBaATb Kak JIMYHOCTb.

MoaToMy cenyac mbl nyyiue, Yem Korga 6bl To HU ObI10, BUAUM OCHOBHOE NMPOTMBOpPEYNe CoLnanbHON
NHTerpauum — NpoTMBOpeYne Mexay HeoOXoaUMOCTbIO BKIIOUNTb YeNoBeKa B CUCTEMY, B
HenpepbIBHO KOHCONUAMPYoLeeca uenoe, n HeobXoaUMOCTbIO COXPaHUTb ero Kak CBO60aHY0
TBOPYECKYIO INYHOCTb. M 30eCb BO3HMKaET BaxkHenwan, pyHaameHTanbHenwan npobnema:
pa3peLurmMo 1 3To NpoTmBopeune? Bo3MoXHO Nn 06LecTBO, KOTOPOE, Naa BCe Aanblue No nyTu
NHTerpaumu, 6ygeT B TO e Bpemsa obecneunsaTtb NOJIHYKO CBOOOAY NPOABAEHUA IMYHOCTA? JTa
npob6nema CTONT Nepes COBPEMEHHOCTbIO BO BECb POCT, U Pa3/IMYHOE ee peLleHre JaeT pa3nyHble
KOHLenuum obLlecTsa.
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ONTUMNCTUYECKN OTBET Ha MNOCTaBMIEHHbIN BOMPOC 3BYUUT yTBEPAUTENbHO. Kaxabl crnegyowmi
3Tan uHTerpaumm obLecTsa, rMacuT 3TOT OTBET, OyAeT, BEPOATHO, CONPAXKEH C KAKUMM-TO BHELLUHVMU
OrpaHNYEeHNAMUN, HECYLLECTBEHHbBIMU C TOYKM 3PEHNA TBOPUYECKON AeATENbHOCTN, HO 3aTo OyaeT
Crnoco6bCcTBOBaTb OCBOOOXKAEHUIO AAPA NMMUYHOCTU, ABNAIOLWErocs NCTOYHUKOM TBOpYecTBa. Bepa B
BO3MO>KHOCTb TaKOro obuiectsa paBHO3HaYyHa BEPE B TO, UTO UMMYJIbC, 3aNI0XKEHHbI NPUPOAON B
yesioBeKa, He NCYepnaH, YTo YeNoBeK CNocobeH NPoaoMKaTb HauaTbI MM 3Tan KOCMUYECKON
aponounmn. Begb NMYHOCTHOE, TBOPYECKOE HAYano ABNAETCA CYLHOCTbIO YefloBeKa, OCHOBHbIM
ABUraTenem 3BoOLMN B SNOXY pa3yma. Ecnm oHo 6ygeT nogaBneHo couranbHOM MHTErpaumen, To
ABVXKeHne octaHoBUTCA. C 4pyron CTOPOHbI, 1 coumanbHaa HTerpayma Heobxoguma. bes Hee
HEBO3MOXHO JalibHelLee pa3BuTne KynbTypbl, yBeMYeHNe BNacTy YenoBeKa Haj Npupoaon; B Hen
— CYLHOCTb HOBOIO YPOBHA OpraHu3aynm matepun. lNoyemy e mMbl OMXKHbI NonaraTb, YTO
coumanbHada MHTerpauma n ceobofa NMUYHOCTN HECOBMECTMMbI? Befb ocyLlecTBnAnach e
MHTEerpaumna yCrnewHo Ha Apyrmx YpoBHAX opraHusaumn! Korga knetkn o6begnHATCA B
MHOIOKNETOYHbI OpraHn3Mm, TO CBOM bronornyeckme pyHKUnm — 0OMeH BeLLEeCTB 1 Pa3MHOXeHne
nyTem AeneHna — OHU NPOAOIKAIOT BbINONHATb. HOBOE KaueCcTBO — XU3Hb OpraHn3ma nosaBnAeTcA
He BoMNpeKn buonornyecknm GpyHKUMAM OTAENbHbIX KNETOK, a, HanpoTmB, bnarogapa nm. Tsopyeckni
aKT cBO6OAHON BONM — 3TO «bronornyeckasay» GpyHKLMA yenoeyeckomn nuuHoctn. CegoBaTenbHO, B
NHTErPUPOBaHHOM O0LLIECTBE OHA AOJIKHA COXPAHUTBLCA B KaueCTBE HEMNPUKOCHOBEHHOW OCHOBDI, a
HOBbl€ KauecTBa [10/IKHbl MOABNATLCA NULLb Yepe3 Hee 1 bnarogapsa en.

Ecnn mbl oTKaXkemca OT Bepbl B BO3MOXXHOCTb OPraHMYeCKoro coyeTaHma coumanbHOM UHTErpaumm n
cBO6GOAbI MMUYHOCTL, TO JOMKHbI ByieM OAHO 13 HUX NpeanoYecTb Apyromy. MNpeanoyteHne ceo6oabl
NNYHOCTUN MNPUBOANT K MHANBUAYANTMCTUYECKOI KOHLENUMM obLiecTBa, NpeanoyTeHne coumanbHom
NHTErpauum — K TOTaIMTapHbIM PEXNMaM.

|/]HJJ,I/IBI/I,D,yaJ'II/I3M pacCMaTpuBaEeT 06LU,eCTBO NINLLb KaK crnocob KMUPHOTOo CoCyLecTBOBaHNA»
MHONBNAOYYMOB, N YBETNYEHUNA JIMYHDIX 6nar ANA KaXaoro 3 HMX. Ho 3Ta ngea cama no cebe
HeOJOoCTaTO4YHa AJid NOCTPOEHUNA 340POBOIO O6LU,eCTBa. Ynctoin nHonBMAyanan3sm JnMaeT XKM3Hb
yesioBeka BCAKOro BbiClero CmMboiCjia 1 sneyeT UMHN3M U OyXOBHOE OCKyeHUE. QakTnyeckn
nHAnMBMAOYyann3m CylecTByeT TOJIbKO 6narop,apﬂ CO3Yy C TPaANUNOHHBbIMI PENTUTNO3HDBIMA
camctemamim nnn, nydwie CkasaTtb, 6narop,ap$-| MnapasnTtnpoBaHMIoO Ha HUX, N60 OHW B npuHUuuMne
Bpa)KJJ,66HbI nHansmayanmnmy n 4onyCcKakT ero rno cnaboctn. C pa3pyweHnemMm pesiIMrmo3HbIX CUCTEM
3TO NapasnTnupoBaHme JOCTUTae€T OrPOMHDbDIX pa3MepoB, NHOnBMNAYarin3m CTaHOBUTCA CTpaLUHOVI
A3BON, pa3bep,arou1,e|7| O6UJ,eCTBO, N OH HEMUNHYEMO, KaK NpoTecT NpoTnB ceb, nopoxpnaetT cBoe
oTpuuaHne — TOTaTINTapPU3M.

[na ToTanntaprsma — MHTerpauuna Bce, IMYHOCTb — HNYUTO. OH CTPOUT nepapxmyecKyio
rocyfapCTBEHHYIO CUCTEMY, BO IlaBe KOTOPOW CTOUT, Kak MPaBuIo, OAMH YenoBek v HebonbLuas
rpynna niogen. CTponTCA TakxKe ngeonormyeckan cMctema, KOTopyto Kaxzabli rpaxaaHuH obasaH
NPUHATbL B KayeCcTBe NTMYHOro MUPOBO33peHUA. KTO OTKa3bIBaeTCA 3TO caenaTb, NOANEXMNT
HaKa3aHWio, BMIOTb A0 GU3NYECKOTO YHNUUTOMXEHUA.

YenoBek, 3aXkaTblll MeXAy 3TMMUN ABYMA CUCTEMAMU, NPeBpaLLaeTca B 6e3aymHyto 1 6e3ayLuHyio
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AeTanb coumanbHON MawmnHbl. EMy npeactaBnaeTcs nuwb Ta cBo60Aa, KOTopasa Heobxoanma Ans
BbIMOSIHEHMA UHCTPYKLUWIA BbILLECTOAWMNX MHCTAaHUUIA. Bcakoe nposiBieHne NMYHOCTHOM
AEATEeNIbHOCTM PacCMATPUBAETCA Kak MOTEHLMANbHO OnacHoe AN rocyaapcTtaa. [paBa nMyHoCcTr
aHHYNMpyloTCA.

TOTaJ'II/ITapHoe rocygapcrBo, CctTpeMACb COXPaHUTb U YNPOUYNTb ceb, NCrnoJib3yeT BCe CpeacTBa
(I)VI3I/I‘-I€CKOI'O N HPaBCTBEHHOIO BO3eNCTBMA Ha YenoBekKa, 4yTOODI caenatb ero npuroaHbim AnA ceb,
«TOTaNINTAPHbIM» YeJTOBEKOM. OcHOBHOE CBOWCTBO TOTAJINTAPHOIo YenoBeKa — 3TO HaJlnyne anA
Hero onpeaeneHHbIX 3anpeTos, Ta6y, HapywunTb KOTOpPbl€ OH HE B COCTOAHNN. OH MoXeT 6bITb
Y4Y€HbIM, MbITSINBbIM NCCNneaoBaTtenem, HO rnpu noaxoae K onpegesieHHbIM CTOPOHaAM XKU3HU €ro
NbITINBOCTb HAYHET BAPYI TAUHCTBEHHDIM o6pa30M NCNapATbCA. OH MoXeT 6bITb OTBaXKHbIM
yesloBEKOM, CMOCOOHbIM, He 3ayMbIBaACb, OTAOATb KU3Hb 3a CBOIKO POAUHY, HO TpeneTaTb OT CTpaXa
nepen Ha4yaJibHNMKOM. OH MOXeT cumTaTb cebA YeCTHbIM YENTOBEKOM U roBOPuUTb 3aB€4OMYIO JIOXKb, HE
KeJlaA CBA3aTb 3TOT d)aKT CO CBOEN MHUMOW YeCTHOCTbI0. OH MOXeT I'pa6I/ITb, npeaasartb, y6I/IBaTb,
6y,D,qu| YBEPEHHDbIM, UTO «TaK HaAO», HO OH HUKOI4a HE NO3BONNT cebe BCEPbE3 3ayMaTbCA Ha
BOMPOCOM. «A Hapgo nm?». U oH 6WJ,€T 3a BepCTy O6XO,D,I/ITb BCE, YTO MOXKET 3aCTaBUTb €ro 3aymMmatbCA
Ha[ 3TUNM.

Yem xe KOMNeHCHpyeT TOTaJ'II/ITaprII7I yenoBeKk 3T Ta6y, HaJlaraémMbl€ KakK pa3 Ha TO, UTO COCTaBJIAET
BbICLLUYIO LEHHOCTb UennoBevyeCkoro CyLLl,eCTBOBaHI/IFI? quCTBOM eQnHCTBa. OUJ,YLLI,GHI/IQM cBoen
NMPENHaQNIEXHOCTU K OI'pOMHOVI COBOKYIMHOCTH nogen, OpPraHM3oBaHHbLIX B €UHOE Lerioe.
LlenosequKomy cywiecTtBy CBOMNCTBEHHA BHYTPEHHAA I'IOTpe6HOCTb B COLMaNIbHOW MHTErpaunn. B Tom-
TO N CWUJ1a TOTalIUTapn3Ma, YTO OH UTPAET Ha 3TON I'IOTpE6HOCTI/I, aaet en onpepeneHHoe
yAaoBJ1eETBOPEHNE. Cwvna n onacHoOCTb TOTaNNTapn3Ma B TOM, YTO OH — 3a COLUMNaJIbHYIO NHTErpayuto, a
counanbHaAa MHTErpauna ectb 00beKTUBHasA H€O6XOJJ,VIMOCTb.

Ho ToTanutapHoe rocyapCTBO He ABNAETCA pelleHnem npobnembl coymanbHom nHterpaumm. OHo
[OCTUrAeT LeIOCTHOCTU NMyTeM Takoro 06TecbiBaHWNA COCTABNALMX €0 eAUHIL, — JII0EN, UTO OHU
TepAIOT CBOIO YenioBeyecKyio CyLHOCTb. OH oTpy6aeT nogam ronosbl U 3acTaBnAeT o6py6Km
YyNNBaTbCA JOCTUTHYTbIM TaKOW LeHOW eAVHCTBOM.

ToTanuTapram — TpParnyeckn Heymenoe 1 NocneLHoe NCeBAopeLleHne NPobembl, 3TO BbIKAAbIL
CoOUManbHOM NHTErPaL . YHUUTOXKMB IMYHOCTb, OH NNLWAET ce6A NCTOUYHMKA TBOpYecTBa. OH
obpeueH Ha 3arH1BaHue 1 pacnag.

Ecnn nnansmayanusm nopoxgaeT TOTanntTapusm, To U ToTanmTapmsm, o6paTHbIM NyTem, MopoxaaeT
NHAMBUAYyanun3m. «[1onomn KonnekTus! — KpUUNT TOTaINTapPHbIN YenoBeK, OCO3HABLUUIN CBOe pabCTBO.
— OcTtaBbTe MmeHA B nokoe! He xouy egnHcTBa!l He xouy cTanbHbiX pagos! He xouy uyBcTBa NOKTA!
Xouy XuTb TaK, Kak A xouy! Al Al A» Ho Kpnunt oH 370, ONacasacb HakasaHWA, MbICJIEHHO Unu, B
nyywem cnyyae, wenotom. Ero «f», Bbipociluee B yCnoBuax ToTanuTapusma, — 370 yboroe,
nonysagyLlueHHoe «fA». VI OH NpeBpaLlaeTca B HAKYEMHOrO 06biBaTeNsA C KypUHbIM Kpyro3opom. Ero
He NHTepecyeT HNYero, Kpome ero nepcoHbl. OH He BepUT HU BO UTO 1 MOITOMY BCEMY NOAUNHAETCA.
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IT0 yXKe He ToTanuTapHas INYHOCTb, A KaNKUIN 1 TPYCINBBIA MHAUBUAYANUCT, XKUBYLL B
TOTaNINTAaPHOM FOCyAapCTBe.

MH,U,I/IBVID,yaJ'IVBM N TOTaINTapU3M — AB€ NPOTUBONMOJIOKHOCTU, CBA3aHHbIE O6LL|€VI uenobto. Ectb
TOJIbKO OOQVH cnocob [pa3opBaTb 3TOT KPYr. CTaBUTb CBOEN 3aaven CO3HaTeJIbHYIO COUMaNbHYIO
MHTErpaunto Npm CoXxpaHeHnn n passntnin TBOpLIeCKOVI CBO6OD,bI JINYHOCTWN.

14.15. Bonpocsl, BOIPOCHI...

MonbITKK 3alJIAHYTb ele Aanblie — TakK AaJ1eKO, KaK TOJIbKO XBaTaeT BOO6pa>KeHI/IFI, OatoT 6onblie
BOMpPOCOB, YeM OTBETOB.

Kak pjaneko nongeT uHTerpaunsa nHaAMBMAYyMmos? HeCoMHeHHO, uTo B 6yaywiem (1, ObITb MOXET, He
CJIVLKOM OTHaNeHHOM) CTaHeT BO3MOXHbIM NPAMO 06MeH nHdopmaumnen mexay HepBHbIMM
cucTeMamun oTAeNbHbIX nogen, nx ¢rnsndeckasa nHterpauma. OueBMaHO, MHTErpauna HEPBHbIX CUCTEM
AOMMKHA CONPOBOXAATbCA CO3[aHMEM KaKOWN-TO BbICLLEN CUCTEMbI YNPABNEHNA eANHON HEPBHOM
ceTblo. Kak 6yaet oHa BOCNpUHUMaTbCA CyObeKTMBHO? COXpaHUTCA N HEM3MEHHbIM COBPEMEHHOE
NHANBMAYaNbHOE CO3HaHMe, ANA KOTOPOro BbiCLIadA cMcTeMa yrnpaBneHusa 6ygeTt 4em-To BHe- 1
CBEPX/IMYHBIM, YEM-TO UYXKAbIM M HEMOCPEACTBEHHO HeJoCTYNHbIM? Mnu e, HanpoTuBe, dpr3lmnyeckas
NHTerpaumna NnopoauT KaueCTBEHHO HOBbIe, Bbiclune GOpPMbl CO3HaHMA, 1 3TO OyaeT npouecc,
KOTOPbIN MOXHO ONMNCaTb, Kak CINAHUE Ayl OTAENbHbIX Nogen B eguHon Boicwen [ywe? Bropas
nepcneKkTBa NpeacTaBnAeTca n 6onee BepoAaTHON, U 6onee npuBnekaTesnbHoW. OHa peLlaeT v
npobnemy NPOTUBOPEUMA MEXAY PAa3yMOM 1 CMepPTbio. TPYAHO NPUMUPUTLCA C MbIC/TbIO, YTO
yesioBEeYECTBO HaBCerga OCTaHeTCA COBOKYMHOCTbIO OTAENbHbIX HEAONTOBEYHbIX CYLLECTB, KOTOpbIe
yMUPAIOT Npexae, YeM CMOTyT AOXKAaTbCA OCYLLEeCTBEHMA CBOMX 3aMblCnoB. NHTerpauus
NHANBMAYYMOB CieNnaeT HOBOE CUHTETUYECKOE CO3HaHMe B NpUHLMNe 6eccmMepTHbIM, Kak
6eccMepTHO B NPUHLMMNE YeNoBeYecTBO.

Ho 3axoTAT v Hawm NOToMKK dur3nyeckom nHterpaumn? Yero oHn soobule 3axotat? A yero oHu
3ax0TAT XOTeTb? MaHNUNyNMpoBaHMe XeNnaHUAMM NIIOAEN YXKe ceryac CTano ABneHneMm, C KOTOpbiM
HeNb3A He CUNTATbCA, a UTO Xe OyaeT fanblue, Korga CTpykTypa 1 GyHKUMOHMPOBaHWeE Mmo3ra oyayT
[EeTanbHO NccnefoBaHbl? He nonageT nn yenoBevyeCcTBO B JIOBYLIKY aOCOMOTHO CTabWNbHOIO 1
Cy6BbEKTUBHO abCOMOTHO CYACTIMBOrO 06 ECTBa, Pa3fINYHbIE MOAENN KOTOPOro ONMMCbIBAOT
daHTaCTbl, HAYMHaA C 3aMATMHA 1 XaKcnw.

YTO6bI HE MOMACTb B TaKyto IOBYLLUKY, HEOOXOANMbI FapaHTUN, YTO HMKaKasa CTPYKTypa YyNpaBneHns He
ABNAETCA BbICLLIEN OKOHYaTeNbHO 1 6eCNOBOPOTHO, pa3 1 HaBcerga. MIHaue rosops, Heob6XxoaMbl
rapaHTUn, YTO BCerfga 6yaet BO3MOXKEH MeTaCMCTEMHBI MepPexof MO OTHOLLEHMIO K CKOJb YTrOAHO
6onbLlon cucteme. Bo3MoXHbI 1 Takme rapaHTm? [laeT nn niogam Takue rapaHTUm oCo3HaHue
Heob6X0AMMOCTM METACMCTEMHOIO Nepexoa Ana pas3sutrA? N ABnaeTca nm cama NnoTpebHOCTb B
pPa3BUTUN, CTPEMIIEHME K NMPOAOIKEHUNIO PA3BUTUA, HEYHUUYTOXKMMON? Y HaC eCTb OCHOBAHWSA
HaJeATbCA, UTO 3TO TaK. Migea aBontoyunm, oBnajeB CO3HaHMEM YENTIOBEKA, YXOAUTb Kak OyaTo He
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Xenaet. Ecnm npeacTaBuTb, UTO YeNoOBEYECTBO OYAET CyLEeCTBOBATb KaK MMraHTCKMIA YaCOBOM
MEXaHWN3M, HaBEYHO HEV3MEHHbIN, TOKAECTBEHHbIN CamoMy cebe, 1 TONbKO ero KoneCukn — nogun
OyayT MEHATLCA BCNEACTBME €CTECTBEHHOMO NPOoLecca POXKAEHNA N CMEPTU, TO CTAHOBUTCA TOLLHO.
OTO KaXeTCA PaBHOCWIIbHbIM TOMY, KaK el 6bl YenoBeYyeCcTBO ObINO TOTUAC KE YHUUTOXKEHO. Ho
OyaeT N Tak Bcerga Ka3atbCA HaLWKVM NOTOMKaM? bbiTb MOXeT, cenyac, Koraa Mbl oLyLaem
Heob6X0AMMOCTb Pa3BUTUA, HAM HaZO Obl10 6bl NOMNBITaTbCA KaK-TO YBEKOBEUYNTD 3TO OLLyLLeHNE?
BbITb MOXeT, 3TO Halw AoNr Nepes NOpoAMBLLEN HAC XUBOW MaTepuen? lonycTnm, Mbl IPUHANN
Takoe pelleHne. Kak ero ocywectsuTb?

MocTaBuM Tenepb B 6onee obuieln popme BONPOC O IOBYLLKAX Ha NyTK pa3BuTus. O6LecTBO
MypaBbeB abCONMOTHO CTabuNbHO. HO 3TO HEe NOTOMY, UTO OHO MJIOXO YCTPOEHO: CaMWN MHAVBUAYYMbI,
COCTaBNAOLWMNE €ro, TAKOBbI, YTO UX 0ObeANHEHNE He MOPOXKAAET HOBOIO KauecTBa, He MPUBOAUT K
KOHTAKTY MO3roB (beHAram noytn Heuem KOHTaKTUpPOBaTb). BO3MOXHO nn, UuToObl OTAANEHHbIE
MOTOMKM MyPaBbeB U APYINX YTEHUCTOHOTUX, CTaNln Pa3yMHbIMK cywectBamn? CKopee BCero, HeT.
Mo-BMAMMOMY, UNEHNCTOHOT e 3aLUSN B SBOMIIOLMOHHDIN TYNUK. A HEe HAXOAUMCS NN U Mbl B
3BOJIIOLUNOHHOM TynuKe? bbITb MOXeT, YeIoBEK — HEroAHbI MaTepuan ona MHTErpaLun, N HUKaKnX
HOBbIX pOPM OpraHM3aLUKn 1 CO3HAHNA Ha 3TON OCHOBE He NoNyunTca? bblITb MOXET, C cCaMoro Havana
XKM3Hb Ha 3emJie MoLLJIa Mo JIOXKHOMY NyTU, U 0fyXoTBOpeHMe Kocmoca CyKAeHO OCYLLeCTBUTb KaKUM-
TO APYrm Gopmam »KNU3HN?

JlonycTm, UTO 3TO He TaK, UTo NPUPOAA He COBEPLLMIIA MO OTHOLLEHNIO K 3emie POKOBO
HecnpaBeaIMBOCTU. Tenepb, KOraa NOABUANCL CO3HATENbHbIE CYLECTBA, UTO AOMKHbI OHU AenaThb,
yTObbI HE 3abpecTu B TYyNUK? Mpu TakomM 06LLEM BOMPOCE MOXKHO NPeanoXuTb 1 0OLWNIA OTBET:
COXPaHATb XOTA Obl B KAKOM-TO MUHMATIOPHOM, CKaTOM BUEe MaKCMalibHOE MHOroobpasune
BapWaHTOB, He OTCeKaTb 6HECNOBOPOTHO HMKaKMX BO3MOXKHOCTEN. Ecnn aBontouns ectb 6ny>kaaHue B
nabupuHTe, TO, NOMaB B TOUKY NepeceyeHnss KopUaopos, 1, BbIbrpasa NyTb HaMpaBo, He Halo
3a0bIBaTb, YTO B 3TOM MECTE eCTb €LLUE XOf HaJIeBO 1 Ha 3TO MECTO MOXKHO OyaeT BepHYTbcA. CBOV
NyTb HAAO OTMeYaTb HECMbIBAIOLLENCA U CBETALLENCA B TEMHOTE Kpackoi. TakoBa UMEHHO GpyHKL A
HayKun nctopmmn. Ho 4OCTaTOUHbI X Te A3bIKOBbIE CJiefbl, KOTOPblE OHa OCTaBNseT? bbiTb MOXeET,
Heo6XoAMM CO3HaTeSIbHbI Napanen3m Npu peweHnm Bcex obwecTBeHHbIX Npobnem?

Bynem HageATbCA, UTO Mbl NOKa HE COBEPLUNAN HUKAKOW HEMOMPaBUMOM OLWNOKK, U YTO NIOAAM
y[acTCA co34aTb HOBble, paHTAaCTUYECKNE C COBPEMEHHOW TOYKN 3peHnA GOpMbl OpraHmn3aumnm
mMaTepumn 1 Gopmbl CO3HaAHUA. M Torga BO3HUKAeT NOCNeAHMIA, HO 3aTO CaMblil BOJTHYIOLLMIA BOMPOC: a
He MOKEeT NN CyLeCcTBOBaTb CBA3W MeXAy CEroAHAWHNM MHOVBUAYaNbHbIM CO3HAHVEM KaXkaoW
yesioBeyeCcKom MYHOCTY U 3TUM OyayLIMM CBEPXCO3HAHNEM — MOCTA, NepebpoLLEeHHOro Yepes
Bpema? iHaue roBops, He BO3MOXHO /1N BCE-TaKM B KaKOW-TO GpOpMe BOCKpELLEHME INYHOCTI?

YBbl, BCE, UTO Mbl 3HAaEM B HACTOsALLEE BPEMSA, 3aCTaBNAET HaC AaTb OTpuUaTeNbHbI OTBET. Mbl He
BMAMM HUKAKOM BO3MOXXHOCTW 3TOro. HeT B 3TOM 1 HEO6XOAMMOCTU AnA Npouecca KOCMNUYECKON
aBonoumn. Jltogn He CTOAT TOro, YTOObI MX BOCKPELann, — Kak 1 06e3bAHbl, OT KOTOPbIX OH
npown3sownu. lNocne Hac oCTaHeTCA NNLLb TO, YTO Mbl NPOMN3BENN 3a OTBEAEHHOE HaM BPeMS.
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Bnpoqu, HUKTO HE MOXKET 3aCTaBUTb YeNloBeKa OTKa3aTbCA OT Haaexabl. B gaHHOM CJlydae 3TO umeeT
N TO OCHOBaHMeE, YTO Hall NocieaHun BOMPOC KaCaeTcCA Belen, o KOTOPbIX Mbl 3HaeM O4YeHb Malo. Mbl
Koe-4yTO NoOHMaeM B (I)VI3I/I‘-I€CKVIX N XnMnyeCcKnx npoueccax, CBA3aHHbIX C XN3HbIO, Mbl
OopuneHTnpyemca Takxxe B BOMpocCax, CBA3aHHbIX C oWylleHNAMN, npeacraBneHnAMmn, NO3HaHNeEM
AeNCTBUTENbHOCTN. HO CO3HaHMe 1 BONA — 3TO ANA Hac 3aragka. Mbl He 3HaeMm, Kak CBA3aHbl 3a4ecb
ABa acnekTa. Cy6'beKTVIBHbIVI, BHyTpEHHVII7I, N 0O BEKTUBHbDIN, BHELLIHWUIA, C KOTOPbIM MMeeT AeN0 HayKa.
Mbl He 3HaeM Aake, Kak NOCTaBUTb BOMPOCHbI, Ha KOTOpPble HaO NCKaTb OTBET. 30ecb BCe HEACHO n
3arafjoyHo. 34eCb BO3MOXKHbI 6onbwne HEOXXNOAHHOCTN.

Mbl NOCTpPOWN NpPeKpacHoOe 1 BeNNYeCTBEHHOE 34aHMe HayKu. Bbicoko B HE60 BO3HOCATCA ero
aXypHble A3bIKOBble KOHCTPYKUMN. Ho 6pocbTe B3rnag B NPOCTPAHCTBO MeXAy Ornopamu, apkamu,
nepeKkpbITUAMW: OH YNAET B NyCTOTY. Brnagutecb BHUMaTenbHee, 1 Tam, B4anu, B YepHOW rnyburHe, Bbl
YyBUANTE UbN-TO HEMUTAIOLLME 3efieHble r1a3a. 3TO CMOTPUT Ha Bac TAVHA.

1 NaHHble B3aTbl 13 KHuru: lobpos .H. Hayka o Hayke. Knes, 1966.

2 NlaHHble B3ATbI 13 paboTbl: Mpaiic [. Manas Hayka, 6onbwas Hayka /Il Hayka o Hayke: C6. cT. M.
Mporpecc,1966.

3 Cm.: CHoy Y.N. [Jse kynemypei. M.: Mporpecc, 1971.

[ Hazag | [ Tutyn ] [ Ornaenexue | [ Bnepep ]
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KnbepHeTnyecknin MaHmdect

B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn | [ OrnaBneHue |

IIpunoxxenue

Kubepuernyecknit Manmngecr

Banenmun TypuuH u Knugpe Ixocnunl

1. ®unocodpusa. DunocodPua otBeyaeT Ha Takne pyHaamMeHTaNbHble BONPOChI, Kak: “KTo a?”, “OTKyaa
A npuwen n kyga nay?”, “Ckonb NCTUHHO Moe 3HaHune?”, “KakoBa, B KOHEUHOM cyeTe, Npupoaa
Bewen?”, “Yto ectb fOOPO 1 UTO ecTb 310?". Dunocodua BaxxHa. DunocodPua ABNAETCA YaCTbIO
HalLero 3HaHuA.

2. 3HaHme. B KnbepHeTnueCKkom rHoceonornmn 3HaHne, NprUHaanexalliee KnbepHeTUUYeCKOM CUCTEME,
onpeaenaeTca Kak Hekas Mofesb 4acTu M1pa, BOCMPUHMUMAEMOro 3Ton cnctemon. Mogenb ecTtb
YCTPOWNCTBO, reHepupytoLee npeackasaHna OTHOCUTENbHO COObITUIM BOKPYT; 3TV NpefCcKa3aHnA
NCNOMb3YIOTCA CUCTEMON NMPU NPUHATUN pelieHnin. NOoHATMA CMbICNa N NCTUHbBI CliegyeT onpeaenaTb
Ha 3TOW OCHOBE.

3HaHMe OJHOBPEMEHHO CYObEKTMBHO 1 06bEKTUBHO, OO OHO ABNAETCA pe3ynbTaToM
B3anmofencTBmA cybbekTa (KnbepHeTmyeckon cuctembl) n o6bekTa (cpeabl). 3HaHe 06 o6beKkTe
BCeraa OTHOCKTESIbHO: OHO CYLLEeCTBYET TOJIbKO KaK YacTb Kakoro-nnbo cybbekTa. Mbl MoXeM
N3yyaTb B3aMIMOOTHOLLEHVE MEXAY 3HaHNEM W peanbHOCTbio (MpeXae BCero, UCTUHHO UV NTOXKHO
AaHHOe 3HaHue), Torga cybbekT 3HaHMA CTAaHOBUTCA, B CBOKO oyepeib, 06beKTOM ANia HOBOro
cybbeKTa 3HaHUA. Ho 3HaHue B ntobon Gpopme 6€30THOCUTENBHO KaKoro-nmbo cybbekTa ecTb
norunyeckas 6eccmbicnuua. letanbHoe pa3Butue KnbepHeTNUYeCKo FTHOCEONOrm Ha OCHOBE 3TUX
onpeaeneHun KpamHe Ba>kHO AnA GpopmanmsaLum ecTeCTBEHHbIX HayK 1 dunocodum, a Takke ans
MHTepnpeTauMm MaTeMaTUYeCKNX CUCTEM.

3. CeBobopa, BonA, ynpaBneHme. B kKnbepHeTnueckom metadpusmke ceobofa paccmaTpmBaeTca Kak
dyHAamMeHTanbHOe CBOMCTBO NPMPOAbI. 3aKOHbI MPUPOAbI CYyTb OrPaHMNYEHNSA Ha 3Ty CBOGOAY, OHM He
0653aTeNnbHO NPUBOAAT K ONpefeneHHOMY Xoay cobbiTuin. MNoHATue cBoboabl NoapasymeBaeT
Hannyne HEKOTOPOro akTUBHOMO paKTopa, KOTOPbIN pa3peLlaeT HeonpeaeneHHOCTb, MPUCYLLYHO
cBoboge, BbibMpan ogHO onpeaeneHHoe AeNCTBME N3 MHOXKECTBA BO3MOXHbIX. Mbl Ha3blBaem 3TOT
dakTop Bonen. Mbl roBOPUM, UTO BOJIA YNPABAAET HEKOTOPO KNOEPHETMYECKON CUCTEMOM, KOrAa
cBoboaa CUCTEMbI OFpaHMYMBaAETCA ENCTBMAMM, BblIOMPaeMbiMM BOSEN.

4. MeTacncremHbiil nepexon. Korga HEKOTOPOE YNCIIO CUCTEM UHTEFPUPYIOTCA B e4MHOE Lienoe ¢
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BO3HMKHOBEHNEM HOBOIO YPOBHA yNpaBieHus, Mbl TOBOPUM, YTO MMEET MeCTO MeTaCUCTEMHbIN
nepexop. HoBasA cuctema ecTb MeTacMcTema no OTHOLLEHUIO K CTapbiM. MeTacncTemHbI nepexos
ABNAETCA MO onpefeneHnto TBopUYeckuM akTom. OH He MOXKeT COBEPLUNTLCA MO BO3AeNCTBMEM
OLHUX NULLb BHYTPEHHUX PaKTOPOB MHTErPUPYEMON CUCTEMDI, HO BCcerga TpebyeT BMellaTeNbCTBa
N3BHe, “ceepxy”.

5. 9Bonmwouma. MeTacMCcTEMHbIN Nepexo — KBaHT 3BOOLMN. BbiICOKOOPraHn3oBaHHbIE CUCTEMDI,
BKJ/IOYAA KMBble CYLLEeCTBa, CYyTb MHOFOYPOBHEBbIE NEPaAPXMM MO YNpPaBieHNio, BO3HMKaloLWue B
pe3ynbTaTte MeTAaCUCTEMHbIX NEPEXOAOB pa3HOro macwrtaba. (naBHenwne 3BONIOLMOHHbIE CABUTN —
3TO KpyNHOMacCLITabHble MeTaCUCTEMHbIE MEPEXOAbI, MPONCXOZALLNE B PaMKaxX eCTECTBEHHOIO
oTbopa Kak npoaBneHnsa obwero npnHymuna npob n owmnbok. Mpumepobl: popmmnpoBaHme
peaynanNLNPYIOLWMXCA MaKPOMONEKY, 06pa3oBaHNE MHOFOKIIETOYHbIX OPraHN3MOB, NOABMEHME
pa3yMa, obpa3oBaHMe YyenoBeyeckoro obuiecTsa.

6. YenoBeueckuii pasym. Yenoseuecknin pasym, Kak HEYTO HOBOE MO CPABHEHNIO C Pa3yMOM
YKMBOTHbIX, BO3HWNKAET B pe3ysibTaTe METaCMCTEMHOMO Nepexo/ia; MO3r NojlyyaeT BO3MOXKHOCTb
ynpaenaTb GOPMNPOBAHNEM acCoUMaLINMN MEHTANbHbIX NpeacTaBneHnin. Bce cneunduryeckne yepTbl
yesIoBeYECKOro pasyma, BK/oUyasa BOOOpaXkeHne, CamoCo3HaHMe, NpeoaosieHne MHCTUHKTOB,
MOCTAaHOBKY Liefielt, oMOP, YyBCTBO MPEKPACHOr0, MOTyT ObiTb 06bACHEHbI Kak pe3yNbTaT 3Toro
MeTaCMCTEMHOrO nepexoja.

7. CoumanbHaa HTerpayuns. BosHMKHOBEHVE YenoBeyeckoro pasyma TeCHO CBA3aHO CO
cniefyowmm, B HacTosALee BpeMsa NPOTeKALWNUM MeTaCUCTEMHbBIM NeEPEXOAOM, @ UMEHHO:
NHTErpaymnen YenoBeYecKknx CyLLecTB B YenoBeyeckoe obwecTBo. Yenoseyeckoe o61ecTBO
KayeCTBEHHO OT/INYAETCA OT COOOLLECTB *KMBOTHbIX Gnarogaps cnocobHOCTM Nogen co3aaBaTthb U
pa3BKBaTb (@ He TOIbKO NCMOMb30BaTb A1 Nepeaaun coobLieHnin) A3biK. A3blK BbINOMHAET ABe
byHKUUK: 06MeH MHOpPMaLen Mexay HAMBUAYYMaMU 1 CO3AaHNe MOAEeNen AeNCTBUTENBHOCTN.
T ABe GYHKLUN Ha YPOBHE COLMANIbHOM MHTErpaumm aHanornyHbl GyHKLUAM HEPBHOW CUCTEMbI HA
YPOBHE MHTErpaLmm KneTok B MHOrOKEeTOYHbIN OpraHn3M. B matepurane aA3bika nogm co3gatoT
HOBble CUMBOJIbHbIE MOAENY AENCTBUTENbHOCTA (B YaCTHOCTU, HayUYHble TEOPUM), KOTOPBIX HE BbINo
CO3[aHO NPUPOLON HA YPOBHE HaLlel HEPBHOW CUCTEMDI. fA3bIK — 3TO Kak 6bl NPOAOIKEHNE
yenoBeyeckoro mosra. bonee Toro, 3To eANHOE NPOAOIKEHME MO3ra BCEX Y/leHOB 0blecTBa. 3TO
KONNEKTUBHAA MOAENb AeACTBUTENIbHOCTU, KOTOPAsA COBEPLLEHCTBYETCA BCEMU YnieHaMn 0bLecTBa u
nepefaeTca OT NOKONEHUA K NOKONeHM0. [laBHO OTMEYEHO, YTO YenioBeyeckoe o6 eCcTBO MOXKHO
paccMaTpurBaTb KaK eAnHbI OpraHn3m. Teno 3Toro opraHn3mMa eCtb COBOKYMHOCTb BCEX NIIOAEN U
MW CAEeNaHHbIX Belwen. Ero “¢usmnonorma” — 31o KynbTypa o6LecTBa 1, Npexae BCero, A3bIK.

8. dpa pasyma. Bo3HMKHOBEHME YenoBeyecKkoro obuecTsa 3HaMeHyeT Hauyano HOBOW Spbl
YHuBepcanbHon dBonounn. Ecnn paHblie eANHCTBEHHbIM MEXAHNU3MOM 3BOIOLN Obin
eCTeCcTBEeHHbIN 0TOOp Ha 6a3e myTauuin reHodpoHa, TO TeNepb Mbl BUAUM HECPAaBHEHHO bonee
ObICTPbIV NPOLIECC: IBONIOLMIO KyNbTypbl YenoBeyeckoro obuiectsa. Baprauua n cenekumsa no
meToay Npob 1 oWMBOK NPONCXOJAT Tenepb Kak pe3ynbTaT CO3HATENIbHOM BONW YeNioBeKa.
[Buratenem 3sonoLnMn MMPO3aaHNA CTAHOBUTCA TBOPYUYECKAA YenoBeyeckas MMYHOCTb. DBoAOLUMA
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KyNbTYpbl, MPOrPecc HayKn U TEXHMKM NepexBaTbiBalOT UHULNATUBY Y GUONIOrMYECKO 3BONIOLMN.

9. Mmo6anbHan nHTerpaums. biTadcb 3arnAaHyTb B OyayLiee, Mbl NpeacKa3biBaem, YTO coLManbHas
NHTerpauua 6ygeTt NpoJomKaTbCa B ABYX HaMNpPaBieHMAX, KOTOPble MOXHO Ha3BaTb LUMPUHON Y
rny6unHon. C o4HOWM CTOPOHbI, MHTErPaLnA MUPOBbLIX KYNbTyp NprBeaeT K 06pa3oBaHMIO eqUHOro
MMPOBOro coobLecTsa 1 MMPOBOIO NMPaBUTENbCTBA C OTBETCTBEHHOCTbIO 33 3KOJIOTMO 3€MHOro
wapa. JTMKa KNbepHeTNYECKOro MMpPOBO33peHna TpebyeT, UTobbl Kaxabl U3 Hac 3aboTnnca o
COXPaHEHNN BUAA N SKOCUCTEMbI 1 O MaKCMM3aL MK NOTEHLUMana ana cnegyowmnx Wwaros 3800LUn
N HTerpauuu.

10. YenoBeueckme cBepxcyuiecrBa. C pyroii CTOPOHbI, Mbl IPeABUAMM NPOAOIKEHNE
NHTErpauumn “B rnyourHy”, a UMeHHO: G13MUYEeCKyo NHTErpaumio MHAMBUAYabHbIX HEPBHbIX CUCTEM C
Cco3[aHMeM NOTeHLMANbHO 6eCCMEPTHbIX YesloBeUYECKNX cBepXCyLuecTB. OnNnpanch Ha N3BECTHbI
3BOJTIOLNOHHO-61MONM0rMYECKIA MPUHLMUMN; OHTOreHe3 NOBTOPAET GUIOreHes, Mbl MOXKeEM
NPeAnoNIoXKNTb, UTO YesioBeYecKne NMHANBUAYYMbI OyayT poXKAaTbCs U XKUTb B MOMIOAOM U 3pesioM
BO3pacTe NOAO06GHO TOMY, KaK OHU KMBYT Celvac, a 3aTeM NPUHNMATb UK OTBEpPraTb UHTErpaumio B
CBepXCyLLecTBO. Takum obpasom, dpramnyeckas MHTerpaunsa UHANBMAYYMOB NPUXOAMNT HE Ha CMeHY
NHAMBUAYaANbHOW XU3HW, KaK Mbl €e 3HaeM celvac, a B OMNOJIHEHUNE K HE.

11. Bbiclumne yenoBeyeckme LeHHOCTH. [IpeAcTaBneHvie o beccmepTnin ecTb YacTb Npobnembl
BbICLUMX YesIOBeYEeCKNX LeHHOCTel. [loBegeHme KnbepHeTUYEeCKX CUCTEM, KAKOBbIMU ABNAIOTCA
XKVBble CyLIecTBa, onpefenaeTca HeKOTOPbIMY LieNAMN. OT Lenn obpasyioT nepapxuio: 4tobbl
AOCTNYb Lienu 6onee BbICOKOro YPOBHSA, CMCTeMa AOJIKHA NMOCTaBUTb 1 JOCTUYb PAA Lener bonee
HN3KOro ypoBHA. Mlepapxua Lenein cywectsa UMeeT BEPLUNHY: HauBbICLINE Lenn Unn LeHHOCTU. Y
XNBOTHOrO BbICLUNE Lenv BPOXAEHHbIE — 3TO NHCTUHKTbI BbIXMBAHMA N Pa3MHOXeEHNA. Y yenoBeka
BbICLUME LLIeHHOCTN MOTYT UATY Aablue NHCTUHKTOB U flaXke MPOTUBOPEeUnTb UM. Kak 1 BCAKNN
3NIeMeHT KyNbTypbl, NPeACTaBleHNe O BbICLUNX LLEHHOCTAX »KN3HW BHYLLAETCA YenoBeKy oOLwecTBoMm, B
KOTOPOM OH *uBeT. OfHaKo, B KOHEYHOM CUeTe, YeNOoBEK CaM YCTaHaBMBaeT Ana ceba Bbiclune
LIeHHOCTN, COBepLUas akT cBOO6oAHOro Bbibopa. B pesynbtaTe Mbl MeeM MHOXECTBO STUYECKNX U
Pennrno3Hbix yyeHnin. OgHaKko y 60/bLUIMHCTBA TaKMX YYEHUIN Mbl HAXOAMM OOLWMIA 3HaMeHaTeNb: Ty
K MRyt Gopmy Bonm K beccmepTuio. ’KMBOTHOE He OCO3HaeT Hen30eXKHOCTM CBOel CMepTy;
yenoBek 0CO3HaeT. Bona uenoBeka K 6eccmepTurio ABNAETCA eCTECTBEHHBIM MPOAOIIKEHEM BONU K
MKU3HW,

12. Ynapok meTtadmsnueckoii Bepbl B 6eccmepTume. B TpagnLMOHHbIX PENUTUAX, KaK, Hanpumep,
XPUCTUAHCTBE, Mbl HAXOAUM NpeacTaB/ieHne 0 6eccMepTn, KOTOPOE MOXKHO Ha3BaTb
MeTadpu3nyeckmm. DTo NpeacTaBieHne o 6eccmepTv fyLm 1 3arpobHON Xn3Hu. MpoTecT NpPoTMB
CMepPTV UCMONb3YeTCA 34eCh Kak CTUMYN AS1A NPUHATUA YUEHUs, Beflb OHO C CaMOro Havana obelaet
6eccmepTirie. OfHAKO NoJ BAUAHUEM KPUTUYECKOTO HayYHOro MeToga metadursmyeckoe
npeacTaBieHne o 6eccMepTun, HEKOraa KOHKPETHOE U NpUTAraTeNibHoe, CTaHOBUTCA BCe bonee
abCTPaKTHbIM 1 6neaHbIM. TpaAULNOHHbIE PENUTO3HbIE CUCTEMbBI MEAJIEHHO, HO BEPHO TEPAIOT
BANSHME.
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13. TBopueckoe 6eccmepTue. [lpyron pog 6eccmepTna MoXKeT ObiTb Ha3BaH TBOPYECKUM NN
3BOJIIOLMOHHbBIM. 3TO NpeAcTaB/ieHe O TOM, UTO CMEePTHOE YeloBeyecKkoe CyLecTBO JoCcTuraet
6eccmepTuA, BHOCA CBOW BKJaZ B HEKUI YHUBEPCANIbHbIN H@CKOHEYHbIN NPOLIeCC, KOTOPbIN pasHble
noAn Ha3blBatloT No-pasHomy (Mctopus, KynbTypa), a Mbl Ha3biBaem IBontouus. Bepa B 3Ty popmy
H6eccmepTuA NEXNT, NO-BUAMMOMY, B OCHOBE NPeACTaBIEHNA O CMbICIE XXN3HW Y OONbLINHCTBA
TBOPYECKUX N0AEN.

14. Knu6epHeTnueckoe 6eccmepTme. Ycnexu Haykun No3BoNstOT NOAHATb 3HAMS KMOepHETUYECKOTro
6eccmepTunAa. YenoBeueckoe CyLeCcTBO eCTb, B KOHEYHOM cYeTe, KnbepHeTnyeckaa cuctema —
onpeaeneHHas popma opraHM3aLmn MaTepmm, KOTOpasa BKIOYAET MHOTOYPOBHEBYIO MepapXmio
ynpasneHus. To, UTO Mbl Ha3blBaeM HalUel AYLLON UM CO3HAHMEM, aCCOLMUPYETCA C BbICLIMM
YPOBHEM B 3TOM nepapxmm. Hawa opraHmn3anma NoCTOAHHO NepeXKMUBAET YaCTUYHYIO CMEHY
MaTepuana, B KOTOPOM OHa BbiNosIHEHa. He BUAHO NpMUMH, NO KOTOPbIM 3Ta CMeHa He Morna 6bl natu
CKOJIb YroAHO JaneKo, BKoYaa nepexos K COBEPLIEHHO HOBbIM MaTepmanamM 1 K NpUHUUNNanbHO
HeorpaHMYeHHOMY BPEMEHU CYLLEeCTBOBAHNA.

15. beccmepTue n 3Bonoyma. KnbepHetnyeckana nHTerpaumsa Ao»KHa COXPaHUTb TBOpUYECKoe
AOPO YenoBeYeCcKom NMYHOCTU, MO0 OHO ABNAETCA ABUraTenem asontounmn. OHa TakXe JoJKHA
caenatb INYHOCTb GeccmepTHOM, MO0 C IBONIOLMOHHOM TOYKUN 3PEHUA HET CMblC/1a 0OpbiBaTh ee
CyllecTBOBaHMe. B buonormnyeckon 3sonioLnm NCTOYHMKOM Baprauuii ABAAIOTCA MyTaLn FreHOB.
Mpupoaa TBOPUT, SKCMEPUMEHTUPYA Ha FreHOTUNax 1 oTbupas no ¢peHoTnnam. NosTomy oHa
YHUUYTOXaeT cTapble GpeHOoTUMbI, T. €. bruonormyeckue Tena, Yytobbl NPOJOIKATbL
3KCNEePUMEHTUPOBaHMe, 3BoNOLNI0. CMEPTHOCTb MHOIOK/IETOUYHbIX OPraHN3MOB 3BOJTIOLMIOHHO
Heobxoguma. B apy pa3yma, Korga Beaylueri BETBbO 3BOMIOLMM ABNAETCA SBOMOLMA YENTOBEYECKOTO
obLecTBa, UCTOYHNKOM 3BOIOLNM CTAHOBUTCA YenioBeyecknin Mo3r. OH He 06BbEKT, a CyObekT
3KCNEePUMEHTUPOBAHNA, €ro NoTepa NPU YMUPAHUN €CTb SBOJTIOLMOHHAA HENenocTb. JINYHOCTbL
LOMKHa 6bITb 6eccmepTHON, Kak 6eccMmepTHbI reHbl. beccmepTre yenoBeyecKkom NMYHOCTM CTOUT Ha
noBecTke AHA Kocmmnyeckon IBonoLmun.

16. Jsonwouna YyenoBeUYeCKOM INYHOCTMN. Beccmepme yenoBeyeCcKon IMYHOCTU He O3HaYaeT ee
3aCTbIBLIEN HEM3MEHHOCTU. ITO MOKET ObITb MOHATO MO AaHANOTNKU C opraHM3au,|/|e|7| Ha YpOBHeE
MaKpOMOJeKYI1. KOHTpOJ’Iepr 6ronornyeckomn 3BOJIIOUNN — 3TO reHbl, U OHU 6eCCMepTHbI. OpHako
OHWN HE OCTaldTCA HEN3MEHHbLIMW, a HEMPEPDLIBHO N3MEHAKOTCA BCNeACTBUE MyTaLI,VIIh, TaK YTO
XPOMOCOMbI YesioBeKa, Hanpumep, BeCbMa U BeCbMa OTJINYAKOTCA OT MPUMUTUBHbLIX XPOMOCOM
BUPYCOB. KVI6epHeTI/ILIeCKI/I 6ECCMepTHbIe JINMYHOCTN MOTYT MEHATbCA N Pa3BMBATbCA BO
B3auMOOenNCTBMN C OPYTUMU JTIMYHOCTAMIN CBEPXCYLLECTBA, a TaKXe MNMpu B3auMOOEeNCTBNN mexnay
cBepxcywectsamu, néo MIopaaIn3Im HEO6XOJJ,I/IM anda ssonounun, n yenoseyvyectBso, Hago HaaeATbCA,
6y,£l,6T I'IpO6OBaTb pa3nnyHble BUAbl MHTErpauni, Co3aaBad pa3inyHble CBEPXCYLLECTBA. Te
yenoBeyveckne JIMYHOCTU, KOTOPbI€ BO3ZHUKHYT B pe3yJibTaTe BCEX OTUX NMPOLECCOB, 6yﬂ,yT, BEPOATHO,
OTNNYaTbCA OT HaC Tak, KaK Hall XpOMOCOMbI OTIINYaloTCA OT BUPYCOB. Ho onpe,u,enmom,l/lﬁl npmnHUnNN
JINYUHOCTU OCTaHETCA, NO-BNANMOMY, HEU3MEHHDbIM, KaK OCTaJICA HEN3MEHHDbIM NMpuUHLUNN pa6OTbI
reHoB.
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17. Kak moxeT npoucxoantb nHTerpayua. Cnegyert nm oxkngatb, YTO BCE YeNTOBEYECTBO
o6beanHUTCA B eguHoe cBepxcyLectBo? C 3BOMIOLMOHHON TOYKUN 3PEHMA 3TO U HEXenaTenbHO, U
ManoBepPOATHO. KN3Hb MOXKHO CPaBHUTb C NMPAMMUAON. BEPLUMHA NOAHUMAETCA BBbICb U
OLAHOBPEMEHHO PacIMPAETCA OCHOBaHMeE, XOTA YeNoBeYeCTBO N OCYLLeCTBAAET KOHTPOMb Hag,
6uocdepon, Hawm Tena COCTABAAIOT Wb HEOONbLYIO YacTb OT Bcel bBromaccbl. OCHOBHYIO ee YacTb
BCe ellle COCTaBNAT MPUMUTUBHbIE OPraHN3Mbl, TakMe, Kak Mbl HAXOA4MM B MIAHKTOHE.
OcywecTBneHune KnbepHeTnyeckoro beccmeptua notTpebyeT, HECOMHEHHO, YeM-TO NOXKEPTBOBATb;
[ANA Havana, Hago 6yaeT pewmnTenbHO COCPEAOTOUNTDb YCUINA Ha AaNbHENLWEM Pa3BUTUN HaYKN.
CoBceM He 04YeBUAHO, YTO 6ONBLUNHCTBO Ntofeln B 60NbLLINHCTBE COOOLLECTB 3aX0OTAT MNOCTaBUTb
nepeg cobon TaKkyto Lenb. Bona kK 6eccmepTuio, Kak 1 BCAKasA YenoBeyeckasa YepTa, LWWMPOKO
BapbMpyeTCA OT YenoBekKa K yenoseky. [T0CKONbKy MHTerpaLma MoXxeT 6bITb NnLwb JOOPOBONbHOMN,
Hago OXKMAaTb, YTO TOJIbKO YacTb, BEPOATHO HebOoMbLLAsA, YenoBeyecTBa 0Opa3yeT CBEPXCYLLECTBa,
GONbLINMHCTBO € OCTAHETCHA B COCTOAHUM “4enioBeyYeCcKoro niaHKToHa".

18. UnTerpauna Ha Kocmnueckom cuene. O4HAKO UMEHHO NHTErPUPOBAaHHOMY YenioBeYecTBYy
Cy>AeHO 0CBOUTb KocMmnyeckoe npocTpaHCcTBO. HemHTerpnpoBaHHasa Y4acTb He MOXeT
KOHKYpPMPOBAaTb C HEK0; OHa MOKET NNLLb MOCTaBNATb MaTepuan ana ceepxcyuects. bes nHrerpauyum
yesloBeYEeCTBO He MOXKET NpeTeHJoBaTb Ha KaKylo-nnbo cepbesHyto ponb B Kocmoce. CnuctemHble
eauHNLbI, KOTOPble NPUHUMAIOT peLLeHWA, [OMXKHbI MOyYaTb BO3HAarpakaeHve 3a CBOU peLleHuns,;
MHaye OHW HMKOTAa He NpuMyT ux. NonpobyiiTe npeacTaBuUTb cebe KapTUHY “YenoBeyeckoro
NNaHKTOHA"”, HABUTOro B pakeTbl, YUTOObI AOCTMYb OTAANIEHHOM 3Be3/bl Yepe3 fecATb v ABaguaTb
nokoneHun. Mirpatb ponb B KocMoce MoryT AnLlb CyLwecTBa, MPOAOIIKUTENbHOCTb XU3HM KOTOPbIX
ncuncnaetTca KocMnyecknmm ke BpemeHamu.

19. CeropHawHmne npob6nembl. Hawe npeacraBneHne o KN6ePHETUYECKON MHTErpaumn B
HacToALLee BpeMA BeECbMa abCTPaAKTHO 1 TYMaHHO. OTO HEN3OEXKHO: MOHATMA 1 Lenu, KacalLmecs
oTAaNleHHOro 6yayLlero, TONbKO U MOTYT ObiTb aOCTPAKTHLIMW. DTO He 3HAaUNUT, OQHAKO, YTO OHU He
NMEIOT HMKAKOrO OTHOLLEHUA K HaLLMM CEerogHALWHNM npobnemam. MNoHATMA o BcemmpHon Ssonoyunm
N KnbepHeTnyeckom 6eccmepTumn NMET NPAMOE OTHOLLEHNE K MOHATUIO O CMbIC/IE XU3HU U K
BbICLUMM LIEHHOCTAM, KOTOpPble Mbl NPUHMMaeM AndA ceba cerofHA, XoTa Te, KTO XUBYT cenyac, MoryT
peanncTMyeckn gymatb N1Lb B TEPMUHAX TBOpUYECKoro 6eccmepTus (XoTa, KTo 3HaeT?). Npobnema
BbICLUNX LIEHHOCTEN — 3TO LieHTpanbHaA npobnema HblHewWwHero obwectsa. Pagu yero Hago XuTb,
NocCse TOro Kak HallM OCHOBHbIe MOTPEOHOCTM C NErKOCTbIO YA0OBNETBOPEHbBI COBPEMEHHOWN CUCTEMON
npowusBoacTea? Yto ectb [1o6po 1 uto ectb 310? KakoBbl Te€ KOHEYHbIE KpUTEePUK, Ha OCHOBAHNN
KOTOPbIX Mbl JO/TXKHbI OLLeHMBATb Pa3fINyHbIe MOLENN 06LEeCcTBEHHOMO yCTponcTea? B ncropun
yesioBeyeCTBa BeINKME LMBUNN3ALN HEOTAENMbI OT BENTMKUX PENIUTMIA, KOTOPbIE OTBEYANIN Ha 3TN
BOMPOCHI. YNaAoK TPAANLNOHHbBIX PENINTIA, OCHOBbIBAOLMXCA Ha MeTadpn3nYeCKOM MOHATUN O
b6eccmepTum, yrpoxkaeT gerpagauunen obuectsa. lNpeacraBneHne o KnbepHeTnyeckom beccmepTum
MOXET NPUNTK Ha CMeHY CBOeMy MeTadn3nYeCKoMy NpeaLecTBEHHMKY 1 NOCNY>KUTb OCHOBOW A1
YUYEHUA O BbICLINX LLEHHOCTAX HapoXaatoLwenca rnobanbHOM UMBUAN3aLun.

20. UnTerpauunsa n ceo6opa. B Halle Bpemsa Mbl MOXKeM siCHee, UeM Koraa-nnmobo, BUaeTb
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dyHOaMeHTanbHOe NPOTMBOPEYME KOHCTPYKTVUBHOM 3BOJTIOLNM YeNoBEeYeCKOoro obwecTsa: Mexay
couManbHOWN NHTerpaunein n nnyHomn ceoboaon. MHTerpauma ecTb 3BONIIOLUNOHHAA HEOOXOANMOCTb;
3TO oyepeaHOWN MeTacUCTEMHbIN nepexoa. Ecnn yenoBeuecTBo noctaBuT cebe Lenu, He
COBMECTMMbIE C MHTErpaumnen, pesynbTatom OyaeT 3BONIOLMOHHDIV TyNuK. Torga mMbl He Bbknsem. B
3BONIOUMOHUPYIOLWEen BceneHHOM HET OCTAHOBKI: BCE, YTO He pa3BuBaeTca, rmbHet. C gpyron
CTOPOHbI, APAroLeHHON CYLLHOCTbIO YenoBeKa ABnaeTcA ceoboga. TBopueckasa cBoboga NMYHOCTM —
3TO ABMWraTesnb 3BOIOLMN B 3MOXY pa3yma. Ecnn oHa 6yaeT nogasneHa vHTerpaumen, Kak B
TOTANINTAPHbIX PEXMMaX, Mbl TOXKEe OKaXXeMCA B SBOJTIOLIMOHHOM TYMUKe.

3T0 NpoTNBOpEUMEe pPeanbHO, HO HNOTKyAa He CJieyeT, UTO OHO Hepa3peLwnmo. B KOHLEe KOHLOB,
aHanornyHoe NpoTMBOpeUMe YCNEWHO NPEOAONEBANOCh SBOJIIOLMEN HA NPEeAbIAYLLUNX YPOBHSAX
opraHm3auun. Korga KneTkn o6beanHATCA B MHOTOK/IETOYHbI OPraHn3M, OHU MPOAOKaloT
BbIMOJSIHATL CBOU Guonornyeckme GpyHKUMM — 0OMeH BeLeCTB 1 AefieHne. HoBoe KauecTBO — »KU3Hb
opraHn3Ma — NosABMAAETCS He BOMPEKN 6uonornyeckum GyHKUUSM NHAMBUAYaNbHbIX KNETOK, a
6narogapsa um. TBOpUYECKUIN akT CBOOOHOM YenioBeYECKOWN IMYHOCTU — 3TO ero “6uonornyeckas
byHKUMA". B MHTErPUPOBAHHOM CBEPXCYLLECTBE Ha BCEX €ro CTaausaX, HauMHasA C TOi, KoTopas
NpoTeKaeT ceiyac, 3Ta cBo6oa AOSIKHA OCTaBaTbCA HEOOXOAMMbIM U peLuaoL M GpakTopom. Kak
AOCTNYb OPraHNYeCKOro CMHTe3a UHTerpaumm n ceoboabl — BOT Bbl30B, KOTOPLIN Npupoaa bpocaet
UesIoBEKY.

1 Turchin V., Joslyn C. // Kybernetes. 1991, Vol. 19, N 2, 3. lNepeBog ¢ He6onbLuMMM Bapuaumsamu B.
TypuuHa.

[ Haszag ] [ Tutyn ] [ OrnaBneHue |
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 5. Co cTylIeHbKM Ha CTYIIEHBKY

5.1. MarepuanbHas U JyXOBHasA KyJIbTypa

PaznuyaloT KynbTypy «MmaTepuranbHyo» U «AYXOBHY0». Mbl NOMECTUNN 3TV C/I0Ba B KaBbluKK (AnA
NMepBOro pasa; Aanbllie OHK, Kak U NPUHATO, OyayT weronAatb 6e3 KaBblYeK), MOTOMY YTO pasfinumne
MeXIy YKa3aHHbIMU NPOABNEHUAMN KYNbTYpbl YCIIOBHO, @ CAMV TEPMUHbI HE CAIMLLKOM YAQ4yHO
OTpakaloT 3TO pasnunuure. K matepranbHOM KynbType OTHOCAT MPON3BOAUTENbHbIE CUJTbl 06LecTBa U
BCE, UTO C HUMM CBA3AHO, a K JYXOBHOW — NCKYCCTBO, PENNTUI0, HayKy, punocoduto. Ecnm nbitatbea
chopmynunpoBaTb NPUHLMIM, HA OCHOBaHUM KOTOPOrO AenaeTca pasrpaHnyeHmne, To fiyydlle BCero,
BEPOATHO, 3TO cAenaTb cneayowmm obpa3om: MaTepranbHas KynbTypa Npu3BaHa yaoBNeTBOPATb Te
noTpebHOCTU, KOTOPble OOLM Y YENOBEKA U XKNBOTHbBIX («MaTepuranbHble» NOTPeOHOCTN), AYXOBHaA —
notpebHoCcTU cneunduryeckune, Kak Mbl JymaeMm, And yenoseka («ayxoBHble» NOTPeOHOCTN).
OueBUMAHO, 3TO PasnMymne He COBMAAAET C Pa3NIMUMEM MeXIY MaTepuranbHbIM 1 JYXOBHbIM B
dnnocodpckom nnaHe.

OCHOBHbIM MPeaMEeTOM HACTOALLEN KHUM ABNAeTCS GeHOMEH HayKu, KOTopas eCTb YaCTb AYXOBHOM
KynbTypbl. OQHAaKO HayKa BO3HMKAET Ha CPaBHUTENbHO NO3HEM STare pa3BMTUs 0OLLecTBa 1 Mbl
HMKaK He MOXeM J06paTbCA 4O STOro MOMEHTA, MO0 A/1A HaLel Lenn Hy>XHO 0bpuncoBaTb Bce
npeAaLwecTByloLme 3Tanbl. BOT 1 ceityac Mbl He MOXXeM NPONTN MMMO MaTepPUanbHON KyNbTypbl, He
CKa3aB O Hel XOTsi 6bl HECKONbKO C/10B. Tem 6onee UTo B pa3BUTUN MaTePUAsIbHON KySbTYpPbl Mbl
O6HapyXMBaeM OAVH B BbICLUEN CTENEHN NHTEPECHDbIN 3PPEKT, K KOTOPOMY NPUBOANT MHOTAA
MeTaCUCTEMHbIV Nepexoa.

5.2. 9ddexT mecTHUIIBI

Ha H/>KHen CTyneHn ruraHTCKo KaMeHHOWM NeCcTHULbI urpaeT pebeHok. CTyneHbKn BbICOKN, U
pebeHOK He MOXKeT NepebpaTbCs CO CBOEN CTYNeHbKM Ha cneaytowyto. EMy oueHb xoueTca
NMOCMOTPETDb, UTO TaM AeNaeTCs; BPeMA OT BPEMEHW OH MbITAETCA CXBAaTUTbCA 3a Kpal CTYMEHbKU 1
BCKapabKaTbCA Ha Hee, HO 3TO eMy He yaaeTca... [lpoxoaat roabl. PebeHoK pacteT 1 B ogvH
NPeKpPacHbIN feHb BAPYT OKa3blBaeTCA CNOCOOHbIM NpeoaoneTb 3To npenAtcTBme. OH 3abupaeTcs Ha
MaHUBLLYIO ero CTyneHbKy 1 BUAWT, YTO BbllLe eCTb eLle OAHa CTYNEeHbKa, Ha KOTOPYIO OH Tenepb
TOXE MOXET 3ane3Tb. TaK, NpeoaoneBasn CTyNneHbKy 3a CTYNeHbKOW, OH NOAHMMAETCA BCE BbiLLE U
Bblwe. [loKa OH He ymen nepebpaTbCa C OQHOWM CTYNEHbKWN Ha APYryto, eMy He yaaBanocb NOAHATbCA
HW Ha CAHTUMETP, HO efiBa OH HaY4YW/ICA STOMY, eMy CTafla AOCTYMHON He TONbKO cneaytowlas
CTYyNeHbKa, HO 1 BCA NTeCTHMLA. DTOT 3PPeKT Mbl HazoBeM 3¢hhekmom iecmHuybl. CxemaTUUeCKn oH
n3obpaxeH Ha puc. 5.1.
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\ N T 3
Puc. 5.1. OpdekT nectHuLbI

OPdeKT NnecTHNLbI NEXNT B OCHOBE MHOTMX AABJIEHUI Nepexoaa ManbiX KOMMYECTBEHHbIX U3MEHEHUI
B bonblUne KayecTBeHHble. Bo3bmeMm, Hanpumep, KnacCcuyeckyo UTCTPaLnIo rereieBCKOro 3akoHa
nepexofa KonmM4yecTsa B KaUeCTBO — KPUCTaNM3aLmio XUAKOCTU NPU ONyCKaHUM TeMnepartypbl
H>Ke TOYKK nnasneHna. CnocobHOCTb MoneKynbl, Konebntowenca sBbnnsmn onpeseneHHoro
NONOXEHNA paBHOBECUA, yAepKaTb HECKONbKO COCeHUX MOJIeKy  B6NM3n onpegeneHHbixX
NONOXEHNIN PAaBHOBECUA ABNAETCA KaK pa3 «CMOCOOHOCTbIO Nepexoa Ha CleayoLyo CTyNeHbKY».
Korpa B pe3ynbTaTte NOHMXeHMA TeMnepaTypbl (YMeHbLIaA aMnanTyabl KonebaHnin) Takas
CNOCOBHOCTb NOABNAETCA, HAYMHAETCA NPOLIECC KPUCTANIM3aLUMK, 1 LWar 3a Warom (CTyneHbKa 3a
CTYNeHbKOW) NPOMNCXOANT yNopAaoUYMBaHNE pacnonoXxeHna monekyn. [lpyron n3BecTHbl npumep —
LenHas peakuua. 30ecb nepexo Ha cfieflyiolyio CTyneHbKY — CaMOBOCMPOU3BeeHe peareHToB B
pe3ynbTaTe peakuyuun. B prsmnuecknx cncremax, rge Bce COOTHOLEHWA, BaXKHble 1A NOBeAeHNA
CUCTEMDI B LLIEIOM, UMEIOT CTaTUCTUUYECKUI XapaKTep, 3PdeKT NnecTHMLbI TakKe NPoABNAeTCA
CTaTUCTUYECKU; KpUTEPUI BO3MOXHOCTM Nepexofa Ha crefytoLwyto CTyrNeHbKy ABNAeTCA
KONNYECTBEHHbBIM U CTAaTUCTUYECKUM. DOPEKT NeCTHMLbI B 3TOM Cllydae MOXHO OTOXAECTBAATDb C
LEernHon peakuymen, ecim NOHUMaTb NOCeAHNN TEPMUH B CAMOM MOJSTHOM CMbICIe.

5.3. Macmitab MeTacHCTEMHOTO Mepexoa

Hac 6onblue nHtepecyet cryyain, Korga nepexos Ha cnefyoLyto CTyneHbKy ABAAETCA KaUeCTBEHHbIM,
a IMEHHO MeTacUCTEMHbIM Nepexofom. YTobbl B 3TOM Cilyyae MOr UMeTb MecTo 3$deKT NecTHMLbI,
Heob6xoAMMOo, OUEBMAHO, UTOOBI CMCTeMa X, NpeTepneBaloLLlas MeTaCUCTEMHbIN nepexog, (puc. 5.2),
caMa ocCTaBasiacb 6bl NOACNCTEMON KaKOWN-TO 6onee 06LWMpPHON cnctembl Y, B pamkax KOTOPOW
obecneurBaloTCA 1 NOAAEPKNBAKOTCA YCNOBKA A1 MHOTOKPaTHOrO Nepexofa «Co CTyNneHbKM Ha
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CTYNeHbKy» — MeTacUCTEMHOro nepexofa Hag nogcucremon X. Takyto cuctemy Y mbl Ha3blBaem
ybmpamemacucmemou no oTHowWweHuio K pagy X, X', X",... n T. 4. PaccmoTtpmm nogpobHee Bonpoc o
CBA3M MEXAY METACUCTEMHbBIM NEPEXOAOM M OTHOLLIEHMEM CUCTEMA — MOACUCTEMA.

i

>

Puc. 5.2. 2ddeKT necTHMUbl B paMKax ynbTpameTacuctembl Y. CTPenKmn yKasbiBaloT M3MEHEHUSs!, MponcxoasaLyme co
BPEMEHEM

Mbl y>Ke BCTpeyanncb ¢ MeTacUCTEMHbIMI NEPEXOAAMM Pa3INYHON MacwTabHoCcTN. MeTacucTeMHble
nepexofbl B CTPYKTYpe MO3ra COBEPLLAITCA B paMKaxX OpraHi3ma, OHW He 3aTparnBailoT OpraHM3ma B
uenom. CoumanbHaa UHTErpaUma — 3TO METACUCTEMHDIN NEPEXOA MO OTHOLLEHMIO K OpraHU3My B
LIeNIOM, HO OHa He BbIBOAUT YesloBeYeCTBO 3a Npeaesibl buoreoLeHo3a — CUCTEMDbI
B3aMMOAENCTBYIOLLMX »KMBbIX CYLLECTB B MacluTabe 3eMHoro wapa. Bcerpa cyuwecrsyet cuctema Y,
KOTOpas BK/OYAET AaHHYI0 CUCTeMY X B KaUecTBe CBOEN NoACUCTEMbl. EAUHCTBEHHBIM UCKITIOUYEHKEM,
ObITb MOXeET, ABNseTcA KocMoc B LleloM — cucTeMa Z, KoTopas rno onpeaesneHnio He BXOAUT B COCTaB
HUKaKoW ApYyron cucteMbl. Mbl FOBOPUM «ObITb MOXKET» MOTOMY, YTO HE 3HAEM, MOXKHO JN
paccmaTpuBaTb KOCMOC Kak CMCTEMY B TOM »Ke CMbICSIe, KaK 3aB€JOMO KOHEYHbIE CUCTEMBI.

Puc. 5.3. Metacuctemubin nepexog W > W' B pamkax cucrembl X
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Tenepb 06paTM Haw B3rnA4 B NPOTUBOMONIOMKHOM HanpasieHnn — OT 60bLIOro K Masiomy, oT
Lenoro K 4actu. Yto nponcxogut ¢ cucteMmon X, Koraa oHa 3BOMIIOLMOHMPYET, He npeTepneBas
mMeTacucTemHoro nepexoga? lonyctum, uto Hekasa nogcucrema W cuctembl X coBepluaet
MeTacUCTeMHbIN nepexof (puc. 5.3). 3To 3HauuT, uto BMecto W nosienaetca cuctema W', Kotopas no
oTHoweHwuto K W ABnsaeTcA metacucteMon 1 COAePXUT uenbin pag nogcnctem tmuna W, Ho no
OTHOLEHNIO K X ABNAETCA NOACUCTEMON, aHanornyHon W, n BbINOAHAET Te e GyHKUnM B X, KOTopble
npexge BbinonHAna W, Tonbko, BepoATHO, Nyuyle. B 3aBucnmoctn ot ponu nogcuctemol W B cucteme
X 3ameHa W Ha W' 6ypeT nmeTb ana X 6onbluee nnm meHbluee 3HayeHme. Pa3bnpasn stanbl 3BonoLMn
XKUBbIX CYLLECTB KNOEPHETNYECKOrO NeEPUOAA, Mbl Ha MeCcTo X MOACTaBAANN OpraH/3M B LIeSIOM, a Ha
mecto W — BbICLLINI 3TaX YNpaBieHNA OPraHn3MOoM.

X —

Puc. 5.4. MeTacnCTeMHbIN Nepexos Ha O4HOM 13 HU3LIMX YPOBHEN OpraH13aLmmn

MNoaTtomy n metacuctemHbii nepexog W > W' umen nepsocteneHHoe 3HaveHue gna X. OgHako
METACUCTEMHbIV NEPEXO MOXET NPOU30MTM FAe-TO «B MPOBUHLNN», HA OQHOM U3 HU3LLMX YPOBHEN
opraHusaummn (puc. 5.3). NMyctb W — ogHa 13 nogcuctem X,V — ogHa us nogcmctem W, U — oaHa n3
nogcuctem V. MetacuctemHoi nepexog U > U' MoxeT cunbHo ynyywntb GyHKUMOHNPOBaHue V, a,
cnepoBaTtenbHo, N GyHKLUMOHMpPoBaHMe W, XOTA y>Ke B MeHbLLUEN CTEMEHU, U, HAKOHeL, eLle B
MeHbLUEeN cTeneHn > GYHKLMOHUpPOBaHMe X. VTak, 3BONMOLMOHHbIE CABUMA B X, Aa’Ke He OYEeHb
3HauuTenNbHble, MOTYT OblTb Bbl3BaHbl METACUCTEMHbBIM NEPEXOLOM TOSIbKO Ha OJHOM U3 HU3LINX
YPOBHeN CTPYKTYpPbI.

3T HabnogeHNs AaloT HOBbIN MaTepuran AnA OLEeHKM KONIMYECTBEHHbIX U KaUeCTBEHHbIX U3MEHEHWI
B Npouecce pa3Butma. Ecnm cnctema X cogepxnt ogHopoaHble noacuctemol W 1 UNCio 3TUX
NOACMCTEM YBENMUNBAETCA, Mbl Ha3blBaEM TaKOe M3MEHeHMeE Ko/lu4ecmaeHHbIM. MeTacnCcTeMHbIN
nepexoa Mbl, 6€3 COMHEHMA, OTHOCKMM K KA4YeCMBEeHHbIM N3MeHeHUAM. MOXHO NpeanonoXunTb, YTO
BCAKOE KaueCTBEHHOE M3MEHEHWe BbI3bIBAET METACUCTEMHbIN NEPEXOA HAa TOM UM MIHOM YPOBHe
CTPYKTYpPbl CUCTEMbI. YUMTbIBaAsA OMMCAHHYIO Bbllle MeXaHUKY 3BositoL MM (peaynankayma CMcTeml
natoc MeToa Npob 1 owmnbok), 3To NpeanoNoXeHe NPeaCcTaBNAETCA BECbMa BEPOATHLIM.

5.4. Opyaus gt Ipou3BOACTBA OPYAMIA
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BepHemca K maTepuranbHon KynbType 1 3ddekTy nectHUubl. MpeameTsl 1 opyana Tpyaa ABAAOTCA
YyacTAMU, NOACUCTEMAMUN TON CUCTEMbI, KOTOPYHO Mbl Ha3BasM BblLLE KCBEPXCYLLECTBOMY,
BO3HMKatoLWMM 6narofaps pa3BUTHIO YenioBeyeckoro obuectsa. Tenepb Mbl 6yaem HasbiBaTb 3TO
CBEPXCYLLECTBO NPOCTO KyNbTypPOW, MOHUMas Mo 3TUM Kak ee pr3nyeckoe «Tenoy», Tak 1 cnocob
bYHKLUMOHMPOBAHMA («PU3NONOrnIo») B 3aBUCMMOCTN OT KOHTEKCTa. VTak, npeameTbl 1 opyamna Tpyaa
> nogcmcTembl KynbTypbl. OHM MOryT 0651aaaTh CBOe CO6CTBEHHOWN CIIOXKHOWN CTPYKTYPOW 1 BXOAUTD
B COOTBETCTBMM CO CNOCOBOM MX UCNOJIb30BaHMA B COCTAB Hanbonee KPYmHbIX MOACUCTEM KYNbTypbl,
TaKXe 06n1afaroLwmnx BHyTPEHHEN CTPYKTYPOIA.

B ywacTHoCTW, camo uneHeHne maTepuranbHbIX NOACUCTEM Ha NpeaMeTbl TpyAa U opyava Tpyga umeet
rnyboKnI CMbIC 1 OTPaXkaeT CTPYKTYPY NPOU3BOACTBA. Koraa K npegmeTtam onpefeneHHoro Knacca
A yenoBek NnpuMeHseT opyaue B, To 3To opyaue BMmecTe ¢ npeameTamn A obpasyert yxxe meTacuctemy
No OTHOLWeHMIO K nogcucteMam A. lencteutenbHo, nogcncrema B HenocpegcTBeHHO AencTBYeT Ha
nogcucTembl A 1 gns 3ToNM Lenu cneuunanbHo 1 co3gaetcA. (KoHeuHo, 3To BO3aencTBre NponcxoauT
He 6e3 yyacTuA YenoBeYECKON PyKM U MO3ra, KOTOpble BXOAAT B COCTaB BCAKOWN MPON3BOACTBEHHOM
cuctembl.) Utak, nosisneHve opyaunsa ana o6paboTkn Kaknx-To NnpeameToB, KOTOpPble paHee He
obpabaTtbiBanncb, eCTb MemacucmemMHbIl nepexo0 B paMKax CUCTeMbl Npor3BoAcTBa. Kak mbl Bugenu,
yMeHVe co3aBaTb opyaua — OAHO 13 NepBblX CNedcTBUN oyenoBeumrBaHua. U, nockonbKy yenosek
OCTaeTCA NOCTOAHHOW ABMKYLLEN CUNOW MPOU3BOACTBEHHOW CUCTEMbI, METAaCUCTEMHbIN Nepexon oT
npegMeTa Tpyaa K opyauto Tpyaa MoXeT NOBTOPATbCA CKOJMbKO YroaHo pas. Co3gas opyane B gna
06paboTKM NpeamMeTOoB Knacca A, UenoBeK HaUMHAET AyMaTb, Kak Obl ero yCoBepLIeHCTBOBATD, U
nrotosnsaet opyane C ana n3rotosneHua opyamm knacca B. Ha 3Tom oH, KOHeYHo, He
OoCTaHaBnuBaeTca U n3obpetaet opyame D gna ynyuwenna opyann knacca C. M Tak ganee. Opyane
TPyZa HEM3MEHHO NpeBpaLLaeTca B NpeaMeT Tpyaa. OTo — 3¢gekm necmHuybl. BaXHO 0CBOUTL Cam
NPWHLUMN N3roTOBIEHNA OPYANN — HAaYyUUTbCA 3ane3aTb Ha CTyneHbKy. [lanblie Bce nongeT camo
cobon: cuctema NPon3BOACTBa CTAHOBUTCA yibTpaMeTacMCTeMOW, CocobHom K pa3sutuio. Mnopg
3TOro npouecca — COBPeMeHHas NPOMBbILLIIEHHOCTb, CJIOXUBLLAACA MHOTOYPOBHEBasA CUCTEMA,
KOTOpasa NCnosib3yeT NPUPOAHble MaTepurasbl, 1 LWar 3a Warom npespaLlaeTt nx B CBOe «Tefio» —
COOPYKEHUA, MALUNHbI, NPOOPbI NOAOOHO TOMY, KaK »KMBOW OPraHNU3M YCBaMBaeT CbefeHHYI0 NULLY.

5.5. HU>KHUM majxeoanT

Cpenaem o6 PUCYHOK Pa3BUTKA MaTePUaNbHON KynbTypbl. ICTOpMIo KynbTypbl 4O NOABEHWA
BbIMJIABKM METAJIIOB AENAT Ha ABE 3MOXU: naseonum (BPEBHUI KAMEHHbIN BEK) 1 Heos1um (HOBbIV
KaMeHHbIN BeK). B Kaxaowm 3rnoxe BblgenAT OTAeNbHbIe KyNbTypbl, pasfinyatomnecs
reorpaduyeckrm panoHOM N BPEMEHEM, KOTAa OHW CyLecTBOBanu. KynbTypam, 06Hapy»KeHHbIM
6narogaps apxeonormyeckum packonkam, 6binv NPUCBOEHbI Ha3BaHMA, MPOU3BOAHbIE OT Ha3BaHWI
TeX MEeCT, r4e OHU ObII O6HapPY»KeHbI BNepBbIe.

Cneppbl NaneonnTUYeCKnX KynbTyp HalgeHbl BO MHOTMX parioHax EBponbl, A3nn n Appnkin. OHu
MO3BONIAT YBEPEHHO NPOM3BECTU NEPUOAN3ALIMIO PAa3BUTUA KyNbTypbl B naneonute, pa3bmutb
NaneonuT Ha pPAA CTagun (3M0Xx), MMEeLWNX YHBEPCaNbHOE 3HaYeHre AN1A BCex reorpadpuyeckmx
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PanoHOB.

NpeBHelwan cTagmsa — 3TO Tak Ha3biBaeMas LUENNIbCKan KyNbTypa, 3a Hell criefyeT allenbckas, a 3a
Heln — MyCTbepcKas KymnbTypa. ITU TpU CTagmm 06befnHATCA Noj OOLWMM Ha3BaHNEM HUXKHETO (UK
paHHero) naneonuTta. Hayano HMXHero naneonnTa OTHOCAT KO BpeMeHu nopsaaka 700 Tbicay net Tomy
Ha3ag, KoHel (No3a4HAA MyCTbepcKkan KynbTypa) — okono 40 Tbicay et Hasag,

lLlennbcKana v awenbckas Ky/bTypbl 3HAKOT NMLLb OAUH BUI KAMEHHOro opyans — pyourno.
LLennbckoe py6buno BecbMa NPUMUTUBHO — 3TO FPy60 0OUTBIN C ABYX CTOPOH KaMeHb,
HanoMm1HaLWKIN No popme COBPEMEHHbIV KONYH U MPUMEPHO TaKOro e pasmepa. TunmnyHoe
allleNibCKoe pyobusio MeHbLLUEe Mo pa3mMepam 1 ropasfo yylle oTaenaHo, OHO UMeET TLATeNbHO
3a0CTpeHHbIe Kpasi. Kpome Toro, Ha allenbCKnX CTOAAHKAX Y»Ke HaxoaAT cnefbl UCNO/Tb30BaHWA OrHS.

Opyana MyCTbepCKoM KynbTypbl OOHapy»KMBaloT ABHYI0 AnddepeHumnayuio, 3gecb Mbl pa3ivyaem no
KpalriHen mepe ABa HECOMHEHHO OT/INYHbIX TMA KAMEHHbIX OPYAUN: OCTPOKOHEYHWKN 1 CKpebna.
TexHVKa 06pabOTKN KaMHA B MyCTbepPCKMI NePrOof CYLLeCTBEHHO BbILe, YeM B alLeSIbCKUN.
MoasnATCA NnpeameTbl U3 KOCTU 1 pora. OroHb ynotpebnaeTca NoBCeMeCcTHO. YMenu nn MycTbepLbl
A06bIBaTb OrOHb, B TOYHOCTUN HEN3BECTHO, HO OYEBMAHO, OHW YMENMN €ro COXPaHATD.

YenoBek HMXHEro naneonnta — 370 eLle B 6MoNornyeckom OTHOLIEHNN HE COBPEMEHHDIN YENTOBEK.
LLlennbckas n awenbckaa KynbTypbl NPUHAANEXaT ntogam (unv nonyniogam?) Tuna nUTeKaHTpona v
CUHaHTpona. MycTbe — KynbTypa HeaHAepTanbLes. B HUXXHeM naneonute pa3BUTre TEXHUKM
N3roToB/IeEHNA OpyauN (He TONbKO 13 KaMHsA, HO TaKXe U3 AepeBa 1 pYrux MaTepranos, KOTopble He
COXPAHWNCH A0 HALIEero BPeMeHM) W0 NapaniefnibHo C pa3BUTUEM GU3NYECKUX N YMCTBEHHbIX
cnocobHoOCTel YenoBekKa, ero 3BonLMen Kak Buga. YsennyeHune obbema mosra — camoe
ybeautenbHoe CBUAETENbCTBO 3TON 3Bontoumn. Cnegyiowan Tabnnyka nokasbiBaeT BMECTUMOCTb
yepenHom KOPOOKM Yy MCKOMAeMbIX NI0JEN, a TaKKe Y COBPEMEHHbIX YeNOBEKOOOPa3HbIX 06€3bAH U

yenoseka (B cm3):

lopunna 600 - 685
MNuTtekaHTpon 800 - 900
CuHaHTpoOn 1000 - 1100
HeanpepTtaney 1100 - 1600

CoBpemeHHbI yenosek 1200 - 1700

3ameTuM, YTO XOTA MO3r HeaHAepTanbLa No oblemy o6bemy He HAMHOrO YCTynaeT Mo3ry
COBPEMEHHOrO YenoBekKa, OH MMeeT CYLLeCTBEHHO MeHbLUe NOOHbIe 0NN, KOTOPbIE UTPaIOT IMaBHYO
ponb B MbilieHN. JIoGHble ONN MO3ra ABAAKTCA, NO-BUAMMOMY, OCHOBHbIM XPaHUULLEM
«MPON3BOJIbHbIX» accoUmaL .

5.6. Bepxuuii nameonur
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Ha py6exe mexagy H/XHUM 1 BEPXHUM Naneonutom (npnbnmsmtensHo 40 TbiC. neT Ha3ag) npouecc
CTAHOBJIEHMA YeNioBeKa 3aBepLIaeTca. YenoBeKk BepxHero naneonnta — 310 G1Monornyeckun BnosnHe
COBpeMeHHbI Yenosek: homo sapiens. C 3Toro MOMeHTa BCK CBOIO «3BOJTOLMIOHHYIO SHEPTIO»
npupopa 6yaeT BKNagbiBaTb He B OMONOrMI0 YenoBeyeckom ocobu, a B KynbTypy YeioBEYECKOTO
oblecTBa.

B BepxHem naneonute pasnnyatoT TPU KySibTypbl: OPMHbAKCKYIO, COMIOTPENCKYIO N MaaS1IEHCKYIO.
MepBble ABe 6nM3KM MeXay CO60M, U X OOBEAVHAIOT B OAHY KYNbTYPHYH 3MOXY: OPUHbAKO-
conTpenckyto. Hauano aTon anoxm cosrnagaeT no BpeMeHu ¢ KOHLLOM MyCTbepCKon 3noxu. HangeHo
HEeCKOJIbKO CTOAHOK, Ha KOTOPbIX BCTPEYAloTCA KOCTU Kak HeaHAepTasbLes, Tak 1 nogen
coBpemeHHoro Tuna. OTcioda cregyeT, UTo nocsiejHee 3BOSIIOLUMOHHOE U3MEeHEeH e, 3aBepLumBLLee
dopMmpoBaHMe Yenoseka, Obl1o BeCbMa CyLLeCTBEHHbIM, 1 HOBbIE Ntogn ObICTPO BbITECHWN
HeaHAepTanbLeB.

TexHrKa 06paboTKN KaMHA CUIbHO NPOABUHYNACh BNnepes B OPUHbAKO-CONMIOTPENCKYHO 3MOXY MO
CPaBHEHWIO C MyCTbePCKOM 3Nnoxoi. Mbl BCTpeyaem 34ecb pasHOOOpa3sHble Opyana 1 OpYKMe: HOXNK,
Komnbe, APOTUK, pe3ubl, CKpebKu, wnno. LUnpoko ncnonb3yrTca KOCTb 1 por. Bo3HMKaeT wntbe, 0 yem
CBUAETENbCTBYIOT HAXOAKM UIONOK. B OAHOM 13 NaMATHNKOB CONOTPENCKON KyNbTypbl HadeH
byTNAp 13 NTUYbEN KOCTU, COAEPKALLNI Lienbli HAOop KOCTAHbIX T, TaM »e 6bin HangeH u
KOCTAHOW pbl6ONOBHbBIN KPoUuoK. B MaaneHckyto anoxy (okono 15 TbiC. NeT Ha3ag) y»Ke NoABNATCA
KonbemeTasnka v rapnyH. 3ameyaTtenbHbIM OT/IMYMEM BEPXHErO NaneosinTa OT HUXKHEro ABNAeTCA
BO3HNKHOBEHME 1300pa3nTeNbHOro NCKYCCTBA. B OpMHbAKO-CONIOTPENCKYIO 3MOXY NOABNAETCA
HaCKaJibHasA >XMBOMUCb, B MAaAJIEHCKYIO 3MOXy OHa AocTuraeT pacuyseTta. O6Hapy»eHo 60/bLoe YnCo
n306paxxkeHuni (raBHbIM 06PA30M »KMBOTHbIX), KOTOPbIE MOPaXatoT M COBPEMEHHOIO 3pUTeNs CBOEN
BblPa3UTENbHOCTbIO, NAKOHUYHOCTbBIO 1 TOYHOCTbIO Nepefaun HaTypbl. [10ABNAIOTCA TakKe
CKYNbNTYpPHble N300paXkeHUA 1 NpeameTbl, Cy»Kallme AnA yKkpaweHua. B Bonpoce o NponcxoxkaeHum
MCKYCCTBA €CTb [1BE TOUKM 3PEHUA: MepBas BbIBOAUT UCKYCCTBO U3 Marnyecknx obpanos, BTopas —
N3 3CTETUYECKNX N NO3HaBaTeNbHbIX uenen. OgHaKo ecnm yyecTb XxapakTep nepBoObITHOrO
MblILWIeHUA (0 Yem Mbl NOAPOOHO ByaeM rOBOPUTbL HUXKE), TO pasnuumne mexay 3TuMn AByMs
NCTOYHMKAMW OKa3blBAeTCA HECYLLEeCTBEHHbIM.,

C Toukun 3P€eHNA Ha MaTepUasibHOE NPON3BOACTBO KaK Ha CUCTEMY, pellalolwnM oTinnymem BepxHero
Nnaneojinta OT HNXKHEro ABNAeTCA NoABJIeHNe COCTaBHbIX Opy,El,I/IVI, Hanpmmep KorbA ¢ KaAMEHHbIM
HAaKOHEYHUKOM. DTO MOXHO pacCMaTpnBaTb Kak MeTaCUCTEMHbIN nepexon, N60 N3roToBNIEHNE
COCTaBHOIo opyaunA (Opy>KVIFI) €CTb CO3aHne CncTtembl N3 NOACUCTEM, KOTOPbIE A0 CUX NMOP
MbICJTTUIINCD N3roToBUTENIEM KaK HEYTO CaMOCTOATE/IbHOE (HaKOHeLIHI/IK — KoJiuwee KaMeHHoe
opyawue, 6p€BHO — MaJika Win gepeBAHHOE KOI'Ibe). YT0 3TO He Takon I'IpOCTOI7I nepexon, MOXHo
BNAeTb U3 TOIro d)aKTa, UTO B NCTOPUNYECKOE BpeEMA CyLLeCTBOBAJT1 HAPO — KOPEHHbIE XKUTEJTN
OCTpOBa TacmaHun, KOTOprVI Heé 3HaJ1 COCTaBHbIX Opy}J,I/IVI.

Cenyac TaCMaHMNLEB KaK STHUYECKOW rpynmnbl HE CyLlleCcTBYeET. MNocnegHas UYNCTOKPOBHAA
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TacMaHuiKa ymepna B 1877 r. CBefeHnA, COXpaHMBLUNECA O KyNbType TaCMaHUNLEB, He[,OCTaTOYHbI U
MHOrAa NPOTUBOPEUNBbI. TeM He MeHee, X C YBEPEHHOCTbIO MOXKHO CUMTaTb CAMOW OTCTanomn
rpynnown YenoBeyecTBa U3 BCEX M3BECTHbIX 3THOrpaduun. 3aech cbirpana posb UX U30IMPOBAHHOCTb
OT OCTaJIbHOW YacTn YenoBeyecTBa (bnukanwme coceam TaCMaHUNLEB — aBCTPANINNCKME
abopureHbl ObINV MOYTY CTOND e OTCTaNnbiMn) 1 6eiHasa Npupoda OCTPOBA, B YaCTHOCTU OTCYTCTBME
XWBOTHbIX, KpyrHee KeHrypy. C yyeToM pasnnymin B MpUPOAHbIX YCNOBUAX KyNbTypy TaCMaHUNLEB
MO>KHO COMOCTaBUTb C OPUHbAKO-COMIOTPENCKON KYyNIbTYPOW Ha ee paHHUX cTaanAx. TacMaHALbI
nMenu cnegyiowme opyana n opy>kme: KaMeHHoe pyyHoe pyobuso, OCTPOKOHEYHIK, pexyLuee
KaMeHHOe opyane HeonpeaeneHHom GopMbl, AePEBAHHYI0 AyOUHY (OBYX TUMOB: PYUHYIO U1
MeTaTesIbHY10), AepeBAHHOE KOMbe, NasKy A4Jj1A BblKanblBaHNA CbefoOHbIX KOPHEN 1 AepeBAHHYI0
nonaTtky Ana OTPbIBaHMA MOJSITIOCKOB OT CKa. Kpome Toro, oHv yMenu nnectn BepeBKN N CYMKU
(kop3uHbI) 13 Tpasbl Uy Bonoca. OroHb 4O6bIBaNY C MOMOLLbIO TPEHUA. 3roToBNATb COCTaBHbIX
opyauin, Hanpumep NpuaaBaTb paboyen KaMeHHOWN YacTu PYKOATKY U3 AepeBa, OHN, MOBTOPAEM, He
ymenu.

5.7. Heomurmyeckass peBOTIOLA

B oTnnume ot naneonnTnYeCcKux KynbTyp HEONUTUYECKUE KyNbTypbl (M3BECTHbIE KaK MO
apXeosiormyecknm, Tak 1 no 3THorpadpuUeckmM JaHHbIM) OTIMYaOTCA 60bLMM pa3Hoobpasmem,
cneyrdUUHOCTbIO U NOKANbHOCTbLIO. [10 TEXHUKE NPOV3BOACTBA OPYANI HEONUT NpeacTaBnAeT coboi
pa3BMTUE KaUeCTBEHHOIrO CKayKa (MeTacMCTEMHOrO nepexona), CAeTaHHOro B NO3AHEM NaneonunTe;
COCTaBHble OPYAKSA, M3roTOBISIEMbIE C MOMOLLbIO APYrUX opyanii. Ha aTom nyTn uenosevyectBo
COBEpLIAET PAA BblAAOLWNXCA AOCTUMKEHWUIN, U3 KOTOPbIX CaMbiM 3amMeyaTesibHbIM SIBNIAETCA, No-
BUAUMOMY, n306peTeHune nyka. bonbline nepemeHbl MPOUCXOAAT TaKXKe B OAEXKAE U YCTPONCTBE
MKUNNLLL

XOTA B OTHOLWEHUW U3roTOBNEHNA opy,£|,|/||7| HEeOJINT HE MOET NMNOoXBaCTaTb prI'IHOMaCLUTa6HbIM
MeTaCNCTEMHbIM Nepexoaom, B 3TOT Nepuno BCe Ke NponcxognT MeTaCUCTEMHbIN nepexonan
OFpOMHOI7I Ba>KHOCTN. OH 3aTparmBaeT He OpyaANA KaK TaKOBble, a cnocob ,EI,O6bIBaHI/IFI niuin B Leiom
(a, aieanoBaTtesibHO, onocpenoBaHHO U Opy,D,I/IFI). JT0 nepexon ot oxXoTbl U co6|/|paTeanTBa K
CKOTOBOACTBY U 3eMnenenuio. Ero Ha3bIBalOT MHOrAA HEONTUTNYECKOW peBOJ'IIOLl,I/IEVI. MunBOTHbIE 1
paCTI/ITeJ'IbeII‘/'I MNP, KOTOPbIE A0 3TOIro CAYyXUn JINb Cyl'y60 BHELWHNM, HE KOHTPOJIMPYEMbIM
NCTOYHUKOM NN, CTaHOBATCA TEMNEPDb (B onpe,qeneHHoM CBOEN YacTu, KOTOpaA HenpepbiBHO
yBeJ'II/Il-II/IBaeTCFI) 06bEKTOM aKTUBHOTO BO34eNCTBMA U ynpaBneHnAa CO CTOPOHbI YeJTOBEKaA. Mbl nmeem
neno, Takmum o6pa30M, C TUMNYHbIM METAaCUCTEMHbIM MNePEXOOM. Bo3HuKHOBeHME 3emnenenna n
CKOTOBOACTBA apXeosiorm OTHOCAT KO BpeMeHU OKOJ10 7 TbIC. neT Ha3a[ (V|—V TblcAYeneTme o H. 3.),
noayepknBan I'IpVI6J'II/I3I/ITeJ'IbHOCTb 3Toun Aatbl. M3 3n1akoBbIX KynbTyp Hanbonee OpPeBHNMU ABNAIOTCA
nweHuua, npoco, AYMeHb, puc. MNo3xe noaBunucb POXb 1 OBeC. nepBbIM OOMalLUHUM XXUBOTHbIM
cTana cobaka. Ee ogoMallHMBaHNE OTHOCUTCA K paHHEMY HEONNTY, elle 1O BOSHNKHOBEHWA
3emnegenus. C nepexoaom K semnenenuio nogn ogomallH1MIM CBUHbHKO, OBLYY, KO3y, KOPOBY. MNo3xe,
yKe B BEK MeTaJlJla, NOABUITNCb JOMallHWe Nnowladb Bep6mo,q.
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5.8. Bek meramna

Bek meTanna — cneaytollas 3a HEONUTOM CTPAHMLIA UCTOPUKN YenoBeYeckor KynbTypbl. MNepexon K
BbIMlaBKe MeTasifa 3HaMeHyeT CO60I MeTacCTEMHbI NepexoA B cucteme NpounsBoacTea. Ecnu
paHbLUe MaTepuar, U3 KOTOPOro AefaeTcs opyane, — AEPEBO, KAMEHb, KOCTb U T. N. — SABMANCA YeM-
TO AaHHbIM, FOTOBbIM, TO TeMepb BO3HMKAET NPOLeCC — BbiMN/IaBKa MeTassa, HarnpaB/eHHbIN He Ha
N3roTOB/NEHNE OPYANSA, @ HA U3rOTOBNEHNE MaTepuana ans opyaus. bnarogapsa atomy nogu
MOyyaloT HOBbIe MaTepmasbl C HYXKHbIMU A1 HAX CBOMCTBAaMM, KOTOPbIX HET B npupoae. CHavana
3T0 6POH3a, 3aTEM »KeNne30, PasfinyHble COpTa CTann, CTeKNo, bymara, pesnHa. C TOUKM 3peHuns
CTPYKTYpbl MPOM3BOACTBA BEK MeTasna cnefoBasno 6bl Ha3BaTb BEKOM Mamepuasnd. Takue pemecna,
KaK BblAe/lKa KOXW U FOHYaPCTBO, BO3HMKLUME PaHbLLUEe BbIMIaBKM METANNIOB, HYXKHO paccMaTpurBaTh,
CTPOro roBops, Kak Hauyaso MeTacCMCTEMHOrO nepexoa K Beky Matepuana. OgHako B KaXKaom
MeTaCcMCTEMHOM Mepexoe ecTb pelatowas ¢pasa, Korga npenmyllecTsa co3faHna HOBOro YPOBHSA B
CUCTEME CTaHOBATCA OUYEBUAHBIMU 1 6eccropHbiMK. [InA BeKa MaTepurana Takon ¢pa3on nocayKuna
BbiMslaBKa MeTafioB, 0COH6EHHO Xere3a.

HpeBHenwmne cneabl 6poH3bl B Meconotamum n Ermnte otHocaTca K IV TbicaueneTturto oo H. 3. Hauano
BbINMaBKN pyAHOro xene3a oTHocAT K 1300 r. go H. 3.

5.9. IIpombIIeHHbIE PEBOTIOINI

Cnepyowmin KaUeCTBEHHbIN CKAYOK B CCTEME NMPOK3BOACTBA — MCMNOJSIb30BaHME HOBbIX UICTOYHNKOB
SHEeprum, Kpome MyCcKybHO SHEPTUN YeNOBEKa U XKMBOTHbIX. 9TO, KOHEUHO, TOXKE METAaCUCTEMHbI
nepexofl, 60 BO3HMKAET HOBbIN YPOBEHb CUCTEMbI — YPOBEHb ABUraTeNen, ynpaBnaoLwmnii
nepemelleHnem pabounx yacten mawmHbl. [poncxogut nepeas npomMblwsneHHas pesosntouma (XVII ..
H. 3.), panKaNbHO MeHsoLLaA BeCb 061K NPOU3BOACTBA. JIEMTMOTUBOM TEXHUYECKOro Nporpecca
CTAHOBUTCA COBEpPLUEHCTBOBAHMe aBuraTeneit. CHavyana 3To NapoBas MallvHa, 3aTeM ABUraTesb
BHYTPEHHEro CropaHus, 3aTem 3feKTpoMoTop. Bcnen 3a BeKkoM MaTepuana HacTynaeT BEK SHepruu.
HakoHeu, Halwe Bpema ABNAETCA CBMAETENEM €Lle OAHOro METAaCUCTEMHOIO NepPexoaa B CTPYKType
Npoun3BoAcCcTBa. Bo3HMKAeT HOBbIN YpOBEHb — YPOBEHb YNpaBneHua agsuratenamu. HaunHaetcs
BTOpas NPOMbILLSIEHHAA PEBONIOLNS, KOTOPas, 0UEBUAHO, B eLle 6osbLUEeN CTeNeHW, Yem rnepBaas,
MOBNUAET Ha 06NN 06NNK CUCTEMbI MPON3BOACTBA. Bek aHeprun cmeHAeTca BEKOM UHPpopMaL K.
ABTOMaTM3aUMA NPON3BOACTBEHHbIX MPOLIECCOB, BHEAPEHME B HAPOAHOE X035ICTBO
BblYNCNINTENBHbIX MALWVH NPUBOAAT K eLle 6onee GbICTPOMY, Uem Npexae, pocTy
NPON3BOANTENIbHOCTM TPYAA U NPUAAI0T CUCTeMe NPOU3BOACTBA XapaKTep aBTOHOMHO
CaMOYMpPaBAAOLWENCA CUCTEMDI.

5.10. KBanT pasButns

[1aBHO NogMeYeHO CXOACTBO mMmexay nocnenoBartesibHbIMU 3TalaMi Pa3BUTUA TEXHUKN N (I)yHKLI,VIFIMI/I
6ronornyecknx o6 beKkToB. npOI/I3BO,EI,CTBO TEXHNYECKNX MaTepnanoB MOXHO CONOCTaBUTb
o6pasoBaH|/no n pocCty XMBow TKaHW. Micnonb3oBaHue gBuratenemn COOTBETCTBYET pa60Te MblILUL,.
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ABTOMaTMUeCKoe yrnpaBneHune 1 nepegaya MHGoOpmaLmnm COOTBETCTBYIOT GYHKLMOHMPOBAHMIO
HEePBHOW CUCTEeMbI. DTa Napannenb CyWwecTBYeT, HECMOTPA Ha KOPEHHOE pa3nnyre B Npupoae
61ONOrNYECKUX N TEXHNYECKUX CUCTEM 1 COBEPLLEHHO Pa3fINYHbIe MPUUMHbI, Bbi3blBatoLLME KX
pa3BuTUE. TeM He MeHee CXOACTBO B CTaAUSX Pa3BUTUA OTHIOAb He ABNSEeTCA crydalriHbiM. OHO
BbITEKAET M3 HANNUMA y BCEX NPOLIECCOB Pa3BUTUNA OQHON obLIel YepTbl: pa3BUTHE BCEraa
NPOUCXOANT NYTEM NoCiefoBaTe/IbHbIX METaCUCTEMHbIX MepexooB. MeTacucTeMHbIN nepexon —
3TO, €C/IM YrofHo, dNeMeHTapHasA eanH1LA, YHUBEPCAbHbIN KBaHT pa3BuTKA. [T03TOMYy HET HUYero
YAVMBUTENIbHOTO, YTO, COMOCTABMB HavasibHble CTaAUN Pa3BUTKA ABYX PA3HbIX CUCTEM, HAaNpUMep
TEXHUUYECKNI MaTepUa 1 XNBYIO TKaHb, Mbl MOJTy4aeM eCTECTBEHHOE COMOCTaBNeHME CIIeAYoLNX
CTafui, KOTopble 06PaA3yOTCA HAKOMIEHNEM STUX YHUBEPCASIbHbIX KBAHTOB.

5.11. 9BomOINA MBINICHNSA

Hawa cnegytollas 3agava B UICTOPMUYECKOM MNJIaHe — aHan3 Pa3BUTUA MblLLIEHMA HaUNHasA C
ApeBHenwen gpasbl, 0 KOTOPOW Y HAaC €CTb HageXHble cBeeHUs. ITa pa3a — NepBOOLITHOE 0OLLECTBO
C KyNbTYpOW NO34HEro naneonnTa U paHHero Heonuta. Ho npexae, Yem roBOpuUTb 0 NePBOOLITHOM
MbILLAIEHMN, NPEXAE, YEM «BXUTbCA B POJib» NEPBOOLITHOrO YenoBeKa, Mbl NCCIeayem MblluieHne
BOOOLLE, NCNOSNb3Ys N COBPEMEHHbIN MbIC/IUTESIbHbIN anMnapaT B Ka4eCcTBe MHCTPYMEHTA
NCCNefoBaHUsA, U COBPEMEHHOE MbILLIEHNE B KauecTBe 06beKTa UCCeloBaHMA, HENOCPEACTBEHHO
AOCTYMHOIO KaXAoMy 13 HacC Mo INYHOMY OMbITY. 3TO HEO6XOAMMO, UTOOBI MOXKHO ObISIO ACHO
YyBUAETb OTINYME NEPBOOBLITHONO MbILSIEHNS OT COBPEMEHHOTO 1 obLee HanpaBieHne pa3BUTUA
MbllwneHua. MiccnegoBaHue, KOTOPoe Mbl COOMpPaeMCA NPeANPUHATL B ABYX CeAyoLMX rfaBax,
MO>KHO ONpeaenunTb Kak KNbepHeTnUYeCKnii Noaxod K OCHOBHbIM MOHATUAM JIOTUKK 1 K Npobreme
B3aMMOOTHOLLIEHMA s3blKa W MbILUIEHUS.

[ Hazag ] [ Tutyn ] [ OrnaBnexue | [ Bnepep ]

http://www.refal.net/turchin/phenomenon/chapter05.htm (10 n3 10) [11.06.2008 14:04:21]


http://www.refal.net/turchin/phenomenon/index.htm

lnaBa 3. Ha nyTu K yenoseky

B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 3. Ha myTH K 4e1oBeKy

3.1. MeTacucTeMHBIii IEPEXOI

Kak y»>ke 6bIn10 CKa3aHO, OnrcaHne ciefyoLwmx 3Tanos Pa3BUTUA HEPBHOW CUCTEMbI Mbl bygem
NPOBOANTb B NilaHe 6onee peHoMeHoNornyeckom. [1na sToro Ham Hago NOAbITOXUTb Pe3ynbTaTbl
NCCNefoBaHNA MEXaHN3MA 3BOTIOLNM Ha PAHHKUX 3Tanax B TEPMUHAX OOLLNX KNOEPHETUYECKNX
NOHATUN. HauaB aymaTb B 3TOM HanpaBneHNN, Mbl NErko 0OHapyXum ofHy 06LLyto YepTy B
nepexoaax oT HM3LLEro 3Tana K BbiCeMy. A UMEHHO BCe 3TW NepPeXoibl COBEPLUAKTCA Clieayowmm
obpa3om. Ha Kaxkgom aTane Gronornyeckasa cucteMa UMeeT NOACMCTEMY, KOTOpPasA MOXeT ObITb
Ha3BaHa BbICLUMM YNPaBAAOLWUM YCTPONCTBOM 1 KOTOPas MMeeT Hanbonee nosgHee
NpouncxoXxaeHne n Hanbonee BbICOKYIO opraHm3auuio. Mepexop Ha cnegyownin 3Tan NPOUCXoanT
NyTem Pa3sMHOXeHMA 3TUX NoacucTem (MyTem MHOFOKPaTHOWM peaynankauumn) n uHmezpayuu nx, T. e,
obbeanHeHNs B 04HO Lenoe ¢ obpasoBaHmem (Mo metoay Npob 1 owmnboK) CMCTeMbI YNpaBieHs, BO
rnaBe KOTOPOW CTOUT HOBaA NOACUCTEMA, KOTOPAA TeNepb ABNAETCA BbICLUMM YNPaBAALNM
YCTPOWCTBOM HOBOTO 3Tana 3Bostounm. Cnctemy, COCTOALLYIO 13 yrpaBnAoLwen NogcucTemMbl X n
yrpaBs/isieMblX €10 MHOIMX OAHOPOAHbIX noacnctem Ay, Ay, Az,... Mbl Ha30BeM Memacucmemou no

OTHOLLEHMIO K cnuctemam Aq, Ay, Ag,... [lepexop ¢ 3Tana Ha 3Tan Mbl Ha30BeM, C/IeJOBaTesbHO,

MemacucmemHsiM nepexodom (puc. 3.1).

e

X e v “ i “ s
'\. i "-..
\ q,"\ﬁh \:"ﬁh q::?,‘\ e '-.",:..:".,-.,\"":'-\*-"'-

e "‘o."a”' '-«":‘. \\ s -."'-,",".,‘
R N ""-.. \ w-. “*-.\\"""

"‘.
"h" " ""-. o s A
-."‘..-h\-. "-"- "Q.::,:\“':h "Q :‘\Q y‘;':‘..x\:\h% "'.,"h\ \\"b,:':\ \h\“}h\\* 1\\&

"ﬁ"ﬁ“ \lh'ﬁ : N
A, i SRR
-*:AJE‘“‘&:::&.J*;: N "-‘:,‘:""-. ‘&.m“mh N L
S .-.-$-~%‘“‘“~1& A a‘::c?»i%ﬁ SRR
-u;w- \.,.,\w- -»,-h-. - 'h-'-"'- -NM B R
t~"~:; SR xz:ahmm Jh‘m A \ ;1::;:\ B

LY, h
w- i o
""‘"‘ ‘Q&:\- \':"-M "' ""-."'!-h h"f" A W Q\ ¥ w-:' """ i
E\“\ \'Qh "'u -.\.‘-. ..h-.m::'k\ "'h -.,-.:- w- m R

T m\"";: o -.\w-:' ""*" "'-.. “":'-\

" 'ﬁ'i e, i l,"q'q'q"l R
N m\;;gg\\ N ---~ﬁ~a~*~“~“¢* ;:‘iz;a% N ~.:~ {“* -“”ﬁ‘%’%v““\::
o 5 'ﬁ'-"-" 'o, gL h"-"- x 'ﬁh
PR "'n. T R
Rﬁt&““wﬁ‘ﬁ S ;‘S‘-’*‘“‘?{\‘{m

S SR, A w.,-. ol vh" i

...“‘..':‘.:‘u\h h's' S ﬁ:..;\ iy ‘7.'&"-. 'H.M-..\m\ -‘~*-‘~..,”'---.-t-‘~'~”~'ﬁ”'u

e T "-1;\ 'H. "'“ ""

L i B 3

ﬂ:’%:-.\ i A b A R "' A w-. 'ﬁg’\
A 1 g 2 B \ .ﬂ o
%ﬁ‘w&: r""'-.\:-." “H\ -.n"- “ "-..."‘ ""-.

'b,-.
\"i"“"‘"‘ L "““ '-.'-."-. ,‘ o '-.'-. .,“-. 'b. ..,‘n.,'-.“ “.,u e ““-.“ \\ !
e Q{l.,\m\"""h -u..'-.'-.'-."-"'- L s {k,"':,. '.,:,'-{ 3 ~.,~.'~:"‘*"“..~ ~.~.'~'~"'~“ ~.'~"~ ,},
S,

A

SRR ER i ..Mh R S

NE'-::;\ |,\'ﬁ"|"‘b.b‘,‘ o \ ““ -.,“ * \ \“\ Wy 'ﬁ"ﬁw,‘:\\
\\\\“ "'- i

A % "‘cﬁ i w}\ B xmlkﬁ%x x 3 :h

..-I".r

0
o ““‘

\.'\"'

Puc. 3.1. MeTacncteMHbIl nepexoq

IT0 noHATMe ByaeT UrpaTb peLlatoLLyo posib B NOC/eAYyOLWEM U3N0XKeHUN. MeTacUCTEMHbIN Nepexos,
CO3Ja€eT BbICLUNIN YPOBEHb OPraHM3aunmn — MemayposeHs Mo OTHOLIEHWIO K YPOBHIO OpraHu3aumm
NHTerpupyembix nogcncrem. C ToUKM 3peHnsa GyHKLMOHANbHON METAaCUCTEMHbIV NEPEXOo COCTOUT B
TOM, YTO AeATENbHOCTb, ABNAIOLWAACA YyNPaBAAOLLEN Ha HA3LWeM 3Tane, CTAaHOBUTCA YNPaBaAeMOon Ha
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BbICLLEM 3Tane 1 NosIBAETCA KaueCTBEHHO HOBbIV (BbICLINIA) BUA A€ATENbHOCTU, 3aKIOYAOLWNIACA B
yrnpaBneHnn AeaTenbHOCTblo. Pegynnvkauus n otéop NpUBOAAT K CO3AaHNI0 HEOOXOANMbIX
CTPYKTYp. [epBblit METAaCUCTEMHDIV Nepexod, KOTOPbI Mbl YCMaTPUBAEM B UCTOPUN XKUBOTHbIX, 3TO
BO3HUKHOBEHWE ABUXKeHUs. IHTerpnpyembiMin NoACUCTEMAMU ABISAIOTCA YacTh KNETKN,
obecneumBaloLe obMeH BeLECTB 1 pa3MHOXeHWe. [TofloXKeHne 3TUX YacTel B NPOCTPaHCTBE A0
Mopbl 4O BPEMEHU CyYalHO, Heynpaensaemo. Ho BOT NoABNATCA OpraHbl, COeAnHsALLMe
OCTasibHble YaCTUN KNETKM 1 NPMBOAALLME X B ABUXKEHME: KIETOUHAA MeMOpPaHa, PECHUYKU, XIYTUKM,
MponcxoanT MeTacnCcTEMHbIN NEPEXOA, KOTOPbIN MOXHO onpeaenvTtb Gopmyson

anaeneHue nosnoxeHuem = [JeuxkeHue.

Ha aTom 3Tane gBmxeHune HEYMNPaBIAEMO, HNKaK HE KOPPEeNnNpoOBaHO C ABNXKXEHNEM BHELWHeW cpeabl.
Cpenatb ero ynpasnaembiM — cieaylolad 3aavda npmpobl. yI'IpaBJ'IFITb OBXeHnem — 3HauunT
coenatb ero OI'IpEJJ,eJ'IEHHOVI ¢yH|<u,|/|e|7| COCTOAHMA Cpebl. Tak BO3HMKaeT pa3apaxkKnmoctb —
M3IMeHEHNE COCTOAHNA KaKUX-TO YHY4aCTKOB KJTIETKN NOL AEeNCTBUEM BHELLHUX (I)aKTOpOB n
pacnpocTpaHeHne 3Toro USMeHeHA Ha gpyrme y4actku, B HaCTHOCTA o6ecneq|/|Ba|ou_u/|e aOBumxeHune,
NTaK, d)opmyna MeTaCUCTEMHOrIO nepexofa OT BTOPOro K TpeTbeMy 3Tany TakoBa.

YnpaeneHue 0suxkeHuem = Pazopaxumocme.

NHTerpauma KneTkn ¢ obpa3oBaHMEM MHOTOKIIETOYHOIO OpraHmn3ma TakxKe ABMAETCA Nepexoom OT
cuctembl K metacucteme. OfHaKO 3TOT Nepexof KacaeTca NCKUNTENbHO CTPYKTYPHOIO acneKkTa u
Heonucyem B pyHKLMOHaNbHbIX TepMUHaX. C TOYKN 3peHnA GYHKLNOHANbHOWN HEBAaXKHO B KOHLLE
KOHLIOB, MPOUCXOAAT N Pa3MHOXEHME N MHTErpauma B KAKOM-TO YacCT! OpraHM3Ma Uiamn opraHmn3mbl
NHTErpupYyoTCca LeMKOM. ITO, TakK CKa3aTb, BOMPOC TEXHNYECKNI. Pa3gpaXXMMoCTb NOABNAETCA yXKe Y
OLHOKNETOYHbIX OPraHM3MOB, HO NMOJIHOCTbIO MPOABAAET CBOU BO3MOXXHOCTM NOC/IE MHTErpaLnmn
KNeTOK.

3pecb He06X0AMMO YKa3aTb Ha OAHY BaXKHYIO YepTy MeTaCMCTEMHOrO nepexoda. Korga
NHTErpUpyemble NOACUCTEMbI 0ObEeANHAIOTCA B METAaCUCTEMY, TO BCNIeACTBME pa3feneHns GyHKUnn
MeXAy HUMU MPOUNCXOAUT UX cheyuanu3ayusd, T. €. TpUCcnocobrieHne K onpeaeneHHoN YacTHON
AEATENIbHOCTY 1 yTpaTa CMOCOOHOCTM K APYrM Buaam aeatenbHoct. Cneumanmsanma oCo6eHHo
OTUYETINBO NPOABNAETCA NPU UHTErPaLK LiefnblX OpraHM3mMoB. Kaxgan nHterpupyemas nogcmcreMa
COAEPXKNUT B 3TOM CJlyyae MHOFO «IMLLIHEr0» TOro, UTO Obl/1I0 HEOHXOANMO eVl ANA CAMOCTOATENIbHOM
XKM3HW, HO HE HYXKHO B cO06LLecTBe, N6O COOTBETCTBYIOLWME GYHKLUMN BbINOMHAIOTCA APYTMM
noacuctemamu. Tak, B MHOTOK/IETOYHOM OpraHu3mMe NoABAATCA CNeunann3npoBaHHbIe MbllLeYHble
N HEPBHbIE KNETKN.

Boob6LLe Hago OTMETUTDb, YTO MHTErpauUns NOACUCTEM OTHIOAb HE ABNAETCA KOHLIOM UX
3BOMIOLMOHNPOBaHNA. Henb3A NnpeacTaBnTb AeNo TakumM 06pa3om, UTo cuctembl Aq, Ay, Ag, ...

Pa3MHOKaAlOTCA B 60nbLKnX KoJinyecTtBax, nodjie Yero «Hag HUmMm» Bapyr BO3HMKaET yrnpaBndloulee
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yCTpOMNCTBO X. HanpoTuB, 3auaTky CUCTEMbI YNpaB/ieHna 06pa3yroTca, Koraa Yncio NoacucTem Ai

HEBEJIMKO — BCEro HeCKOJ/IbKO WTYK. Tonbko NP TaKOM YCNOBUN, KaK Mbl BUOENN BbllLE, MOXKET
pa6OTaTb meTtoa npo6 N OLWNOOK. Y>Ke nocne Toro, Kak HameTunacb ynpasndawoLwada nogcncremMa X
NPONCXOANUT MaCCOBaA peayrinkauma nogcncrem Ai, B npouecce KOTOpOIh COBEPLUEHCTBYHOTCA KakK Ai,

Tak 1 X. BO3HMKHOBEHMEe CTPYKTYpbl yrpaBfieHna nogcucremamm Ai’ He 3aBepLuUaeT, a Bbi3blBaeT
OypPHbIV POCT YMCNa NOACUCTEM Ai, N NpepgwecTByeT eMy, 60 NpU 3TOM pa3MHOXeHNe Ai’ CTaHOBMTCA

HYXXHbIM 014 OpraHn3Ma. Hocutenb onpegeneHHoro ypoBHA opraHn3auunn paspacraeTca nmb nocne
TOro, Kak Ha4YnHaeT O6pa3OBbIBaTbCFI HOBbIN, 6oNee BbICOKUN YPOBEHD. 3Ty HepTy MOXXHO Ha3BaTb
3aKOHOM paspacmaHus npeanocneaHeeo YPOBHA. |-|03TOMy nnpu d)eHOMeHOJ'IOFVILIeCKOM
(I)yHKU,I/IOHaJ'IbHOM ONMCaHUN METACUCTEMHDbIN nepexoa npoAaBnaeTca He ToT4ac Ke Bdie[ 3a
3aK1agKow HOBOro YPOBHA, a HECKOJIbKO MO32Ke, Korga npe,u,nocne,u,Hl/uh YPOBEHDb «BOVAET B cnuny»,
MeTacuctemHbin nepexon scerfia 3atparnBaeT Ba YpPpOBHA OpraHmn3ayunmn.

Mpoaomkm Hall 0630p 3Tanos 3BoNoUUK. NPUMEHUM NPUHLMN METACUCTEMHOMO Nepexoa K
YPOBHIO Pa3apaxxMoCcTu. Ha 3ToM ypoBHe BO30Y>KAEeHNE KaKMX-TO YUaCTKOB OJHOKNETOYHOrO
OpraH13mMa unm cneunannu3npoBaHHOM HEPBHOW KNETKN B MHOTOKIETOUHOM OpraHu3mMe NponcxoauT
HernocpeacTBEHHO BHELLHEN CPefoi U 3TO BO3OYKAeHne HenocpeacTBEHHO (OfMH K Og4HOMY)
BbI3blBAeT BO30OYXAEHVE MbILLEYHOWN aKTUBHOCTMW. YTO MOXKeT 03HauaTb yrpaBfieHne
pa3apakumocTbio? OueBUAHO, CO3aHNE HEPBHOW CETU, SNIEMEHTbI KOTOPOW, B YaCTHOCTU
3¢bdeKTOpPbI, BO30YKAAIOTCA HE MPAMO BHELLIHEN Cpeoi, a Yuepes3 NoCpeacTBoO CII0XKHOM
ynpaBnsAoLWen CUcTeMbl. ITO TOT 3Tan SBOIOLMN, KOTOPbIN Mbl CBA3aNN C MOHATUEM C/I0XKHO20
pegrexca. OcobeHHO OTUETNNBO BUAEH GaKT ynpaBneHns pa3gpaKMMOCTbIO Ha 3TOM 3Tare B TOM,
UTO NMPY HaNNUMK LEeNN Bo30YxaeHne 3PpPeKTOPOB 3aBUCUT HE TONIbKO OT COCTOAHNS BHELLIHEN
Cpeabl, HO 1 OT 3TON LN, T. €. OT COCTOAHUSA KaKNX-TO BHYTPEHHUX HEMPOHOB ceTu. MTak, dopmyna
3TOro MeTacMCTEMHOro nepexoda (oT TPETbEro K YeTBEPTOMY 3Tany):

YnpaeneHue pa3opaxumocmeto = C/I0XKHbIU pegriekc.

Yto ke panblue?
3.2. YupasneHue pednexcom

Ckonb 6bl HM Oblnla cOBepLUeHHA HEPBHasA CeTb, MOCTPOEHHAA MO NPUHLMMY CNIOXKHOIO pedneKkca, oHa
obnagaet OAHUM CyLLLeCTBEHHbIM HEJOCTAaTKOM: HEU3MEHHOCTbIO GYHKLMOHMPOBAHNSA BO BPEMEHW.
’KNBOTHOE C TaKOM HEPBHOW CUCTEMOW HNYETO HE MOXKET N3BMIeYb U3 CBOEro OMbITa, ero peakuymnm
Bcerga 6yayT oANHaKOBbIMU, €ro AecTBUA Bcerga OyayT coBepLaTbCA NO OAHMM U TEM XKe MaHaM.
YTOObI XXMBOTHOE MOII0 0O6YyUaTbCA, €ro HEPBHAA CUCTEMA AOJKHA CoAepKaTb Kakne-To
BapuabenbHble KOMMOHEHTbI, KOTOPble 0becneunBany 6bl U3MeHEHNE CBA3EN MeXAY CUTYaALUAMN U
[ENCTBMAMU. DTN KOMMOHEHTbI, CIefoBaTeNIbHO, OyayT OCYLLEeCTBAATL YpaBneHne pedpnekcamu.
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XOpOoLwo M3BECTHO, YTO XMBOTHbIE 06/1aAat0T CMOCOOHOCTBIO K 00YUYEHMIO 1 BbIPabOTKE HOBbIX
pednekcos. [1o TepmuHonorun, BBegeHHom MaBnoBbIM, BPOXKAEHHbIN pedneKc, 3a10’KEHHbIN B
HEpPBHYIO CUCTEMY NPUPOAON, Ha3biBaeTCA 6e3yC/108HbIM pegsieKcoM, a pedneKc, BbipabOoTaHHbIN NOJ,
LAEeNCTBMEM BHELLUHEN cpefbl, — yC/108HbIM pehriekcom. Korga Mmbl FOBOPUM O CIOXKHOM pedriekce, Mbl
MMeeM B BUAY, KOHEYHO, 6€3yC/IOBHbIN CIOXKHbIN pednekc. Hannune KOMNOHEHTOB, yNpPaBAsaoLLmX
CNOXHbIMU pedniekcamu, NPOABAAETCA B OMNbITax MO 06yUYEHMIO XKMBOTHbIX Kak CNOCOOHOCTb K
06pa3oBaHMI0 YCNOBHbIX pedneKkCcos.

OfHAKO Mbl HE MOXEM OTOXKAECTBUTb NMOHATNE YCOBHOIO pedriekca C MOHATUEM YNpaBneHun
pednekcom. NocnegHee NoHsTUE WNpe. Beab Halle NOHATUE CNTIOXKHOIO pedriekca, B3AToe B
KOHTEKCTe OnmcaHma 06X NPUHLUMOB 3BOMIOLMM HEPBHOWN CMCTEMbI, O3HAYaeT No CyLLeCcTBY
no6yto GUKCUPOBAHHYIO CBA3b MEXAY COCTOAHUAMM KNaccndprkaTopoB, PUKCATOPOB NpeaCcTaBNeHUI
n apdekTopos. CiegoBaTenbHO, ynpaBneHne pednekcamm Hao NOHNMAaTb Kak co3faHue noja
AENCTBMEM MHAMBUAYANbHOIO OMbITA JIOObIX MePEeMEHHbIX CBA3EN MeXay STUMIN 06beKTamn. Takune
CBA3M Ha3bIBalOT accoyuayuamu npedcmassieHul U NPoCTo accoyuayuamu. TepMuH
«npeacTaBneHne» NOHNMAETCS 34eChb B LUMPOKOM CMbIC/Ie — KaK COCTOsIHME NObIX NoACcucTeM
MO3ra, B YaCTHOCTM KnaccndurkaTopoB 1 3ddekTopo. O6pa3oBaHMe accoLmnalmii Mbl bygem
Ha3blBaTb dccoyuuposaHuem (TEPMUHONOIA TAXKeNoBaTas, 3aTo ToUHas). MTak, nATbIi 3Tan
3BONIIOUMKM — 3Tan accounaumin. Dopmyna MeTacUuCTEMHOrO Nnepexofda Ha 3TOM 3Tane;

YnpasneHue pegpnexcamu = Accoyuuposarue.
3.3. Pedekc kak pyHKIIMOHATbHOE IOHATHE

MoHATUA pedneKkca 1 accoumaunum — He CTPYKTYPHbIe, a YHKUNOHaNbHble NOHATMA. CBA3b Mexay
cTumynom S n peakuuen R B pepnekce (puc. 3.2) — He nepegaya MHGoOpMaLunm oT OAHON
NOACUCTEMBI K B PYTOM, @ Mepexoq U3 ogHOro o606 eHHOro CoOCToAHUA B Apyroe. 310
pa3rpaHnyeHne Heobxo4mo, UTobObl He cMeLLBaTb pedrekc Kak onpeaeneHHyo GYyHKLNOHANbHYHO
CXeMmy, OMMUCbIBaOLLYO MOBeAEeHME, C BOMJIOLWEHNEM ITOMN CXEMbI, T. €. C KNOEPHETMYECKUM
YCTPOWCTBOM, OOHapY»KMBAIOLWMM 3Ty CXEMY NOBEAEHNA.

(O=(=)

Puc. 3.2. ®yHKyMOHanbHas cxema 6e3ycnoBHoro pednekca

[MyTaHKLa Nerko MoXeT BO3HUKHYTb, MO0 NpocTeiwee BONOLWeHNe pedneKTOpHOro noBeseHus
NMeeT CTPYKTYPHYIO CXeMy, COBMaAatoLLYo MO BHELWHOCTU CO CXeMOW Ha puc. 3.2, TonbKo nog S u R
HaJo B HEl NOHMMaTb MaTepuasbHble NOACUCTEMbI, PUKCUPYIOLLME CTUMYN N peaKkuuio. Takoe
COBMafeHVe He COBCEM CJTyyalHO. Kak Mbl y>ke roBopunu npu onpegeneHnn GyHKLMOHANbHOM
CXeMbl, pa3breHne MHOXeCTBa BCEX COCTOAHUIN CUCTEMbI Ha MOAMHOXKECTBA, MPUNMCbiBaeMble
BepLUMHaMm rpada, TECHO CBA3aHO C pa3breHnem CMCTeMbI Ha MOACUCTEMDI. B yacTHOCTK, € Kaxkgon
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NOACUCTEMOMN, KOTOPAsA MOXKET HAXOAUTbLCA B ABYX COCTOAHMAX («Aa» U KHET»), MOXKHO CBA3aTb
MHOXECTBO BCEX COCTOAHMIN CUCTEMBI B LIENIOM, MPU KOTOPbIX 3Ta CUCTEMA HAXOAUTCA B
onpeaeneHHOM COCTOSHUN, CKaxkem «aax. Mpole roBops, Npu onpeaeneHnn 0606weHHoro
COCTOAAHMA Mbl YYMTbIBAEM TONIbKO COCTOAHME AAaHHOW NOACKMCTEMDI, @ UTO AENAETCA C OCTaNIbHbIMU
nogcmcTteMamu, Ham 6e3pasnmuHo. [lonyctum, 4to 6yKBbl S 1 R 0603HaAYAOT MIMEHHO TaKue
NoACUCTEMBI, T. €. MOACUCTEMA S eCTb pacrno3HaBaTeslb CTMMYNa (MHOXeCTBa CMTyauumin) S, a
noacuctema R - apdpekTop, Bbi3biBatoWMn peakyuto R. Toraa yTeepkaeHue, Uto «ga» B nogcncrteme S
nepepaeTca no KaHany ceaAsu (cTpenka) B noacucremy R, npnBoaA ee Takke B COCTOSHME «Aav,
COBMafaeT C yTBepPXAeHMEM, YTo 0606L1eHHOe cocToAHME S nepexoaunT (CTpenka) B coctosHue R.
Mo3ToMy CTPYKTYpPHas 1 GYHKLMOHANbHAsA CXeMbl OKa3blBAlOTCS OYeHb MOXOXUMu. [MpaBaa, Ha
CTPYKTYPHOW CXEME HMKAK HEe OTPaXKEHO, YTO «[1a» BbI3bIBAET «[a», a HE KHET», B TO BPEMSA KaK B 3TOM
BCA CyTb pednekca. Pednekc, Kak y»ke roBOpUIoCh, NOHATUE GYHKLMOHaNbHOE.

3.4. 3aueM HY>KHBI aCCOLIAINY TIPEACTaBICeHUI

3T npeaBapuTenbHble COO6paXKeHNA HaM NOTPeboBaNUCh AN TOro, UTOObI Nyydlle YSICHUTb NOoHATKE
accoumaumm n ceasb mexay GYHKLNOHaNbHbIM OMMCaHNEM Yepes accoumauunm 1 CTPYKTYPHbIM —
uepes KnaccudurkaTopbl.

MOCKONbKY C KaXkabIM KNacCUPpUKaTopomM MOXKHO CBA3aTb OAHO MIIN HECKOJTIbKO 0606LLEHHbIX
COCTOSAHUI, epapXnn KNnacCuprKaTopoB COOTBETCTBYET Mepapxns 0606LLEHHbIX COCTOAHUIA. BBoAas
NoHATME KnaccudrKaTopa, Mbl YKa3blBaeM, UTO KaxkAOMy COCTOAHNIO KnaccndukaTopa (Tenepb Mbl
MO>EM CKa3aTb: KaXkaoMy 0606WeHHOMY COCMOSHUIO CUCTEMbI B LLENTOM) COOTBETCTBYET Haslnume
onpefesieHHOro NOHATMA Ha BXOAE CUCTEMDI, T. €. MPUHAAJIEXKHOCTb BXOAHOW CUTYaLun K
ornpeaeneHHOMy MHOXKeCTBY. [TOHATUSA «MOHATME» (APUCTOTENIEBCKOE) 1 «06061LLeHHOE COCTOAHMNE
6n113KM Mexay cOOOo: 1 TO 1 APYroe — MHOXEeCTBa COCTOAHUIN. Ho «06006L1eHHoe cocToAHME» —
6onee obLiee NOHATNE, OHO MOXET YUUTbIBaTb COCTOAHNE HE TONIbKO PELIeNTOPOB, HO U OObIX
APYrnx NOACUCTEM, B YaCTHOCTU Knaccudukatopos. [ocnegHee Heob6xoammo, UTobbl cnegnTb 3a
AVHAMUKOW COCTOAHUS CUCTEMbI B NpoLecce 06paboTku nHdopmauuu.

MocmoTpum, Kak cBA3aHbl Mexxay cobon 0606LeHHble cocToAaHuA K-ro n cnegytowero K+1-ro yposHs
nepapxmn. OCHOBHasA 3agava KnaccmdrnKaTopoB, Kak Mbl 3HaEM, COXPaHEHMNE «CYLLeCTBEHHOM» 1
oTOpacbiBaHMe KHeCyLWeCTBEHHON» MHGOPMaLMN. DTO 3HAUNT, UTO CYLLECTBYET KaKoe-TO MHOXeCTBO
COCTOAHMIN K-ro ypOBHSA, OT KaXKA0ro 13 KOTOPbIX Ha QYHKLMOHANbHOM CXeMe OTXOAMUT CTpenKa K
OoOHOMY 1 TOMy Xe cocTosaHmIo K+1-ro ypoBHa. Ha puc. 3.3 npeacraBneHns (0606LLeHHble COCTOAHNA)

T1 n T, B paBHOW Mepe Bbi3blBaloT npeactasneHne U. Ecnu T n T, Bcerpa conyTcTBYIOT APYr APYrY, TO
TakaA cxema byaeT 3aBeJOMO BbIroAHa »KMBOTHOMY. EMy He Hafio 3HaTb, UTO MeeT MeCTO Kak Tq Tak 1
T,, BOCTAaTOYHO 3HaTb, UTO MMeeT mecTo U. Takum 06pa3om 1 ocylecTBnAeTca oTopacbiBaHme

NULLHEN MHPOPMALIMK, CKaTUe ee nonesHon YacTn. CkaTne nHGopmMaLmnmn OKasblBAaeTCA BO3MOXKHbIM
6naropapsa Tomy, uto T4 1 T, BCeraa BCTpeyatloTcsa BMecTe. 3T0 eCTb HeKuii GpaKT, BHELLHNIA MO

OTHOLLUEHWMIO K HEPBHOWM CUCTEME M OTHOCALLMIACA NNLLb K MOTOKY CUTYaLuUi, NofgaBaeMbixX Ha ee BXOS.
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OH CBMAETENBCTBYET O HANNUNN ONpeaesIeHHON OpraHN30BaHHOCTI NOTOKA CUTyaL WA, ABNAIOLWENCA
CNefCcTBMEM OPraHN30BAHHOCTUN Cpefbl, OKPY»KatoLLel XXNBOTHOE. YCTPOICTBO HEPBHOW CUCTEMbI 1
ee AeATeNlbHOCTb — c1UcTeMa pedneKkcoB — OTPakaloT CBONCTBa BHeLHeN cpedbl. [poncxoanT 31o
MOTOMY, UTO, MPOOYA pasHble BapuaHTbl 0TOpacbiBaHNA MHGOPMaLUK, MPUPOAA HAXOANT, B KOHLE
KOHLIOB, TAaKOW BapuaHT, Korga oTopacbiBaeTCA B CAaMOM fene NULWHAA HPopMaLus, ABNSIOLLANACA
TaKOBOW BCNEACTBME YAaCTUYHOW OPraHM30BaHHOCTUN BHELLHEN cpefpbl.

( !Kh
(J/ J2)

Puc. 3.3. Accoumauma npeacraBneHumn

Ha sTane 6e3ycnoBHoOro pedrekca CTpyKTypa Takux CBA3en, Kak n3obpakeHHble Ha puc. 3.3, He

MEHAETCA Ha NPOTAXEHUN XN3HW XXNBOTHOIO N OfMHAKOBA Y BCEX »KMBOTHbIX fJAHHOrO BMAa. Ho, Kak
Mbl y>Ke FOBOPWUIIN, TaKOe NOJTOXKEHNE HEY,0BNETBOPUTENbHO. HacTynaeT MeTacUCTeMHbIN Nepexos,
N CBA3U MeX Iy 0606 EHHBIMM COCTOAHMAMM CTAHOBATCA YnpaBnAeMbiMn. Tenepb, ecnu B
NHANBUAYaNbHOM ONblITe XMBOTHOMO T 1 T, Bcerga (nnm xota Obl JOCTaTOYHO YaCTO) CONYTCTBYIOT

APYT APYrY, B €ro Mo3ry 06pasytoTca HOBble CBA3W, He AeTePMUHMPOBAHHbIE HACNeACTBEHHOCTbIO
O[IHO3HA4HO. ITO 1 eCTb accoyuuposaHue - 0b6pasoBaHMe HOBOW accoLmauny NpeacTaBneHuni.

AcHo, uTO accoumnauumn o6pa3yr0Tc;=| mMexay npeacraBneHNAMM BbiCLLETO YPOBHA NepapxXnin. Takm
o6pa30M, CaMble o6u.|,|/|e roppenauunn Bo BHELWHeW cpene, oanHakoBble [J1A BCEX BpeEMEH U BCEX MeCT
obutaHus, OTpPaxakTCA B MOCTOAHHOM yCTpOVICTBe HUXHNX ypOBHeI7I KJ'IaCCVId)VIKaTOpOB. bonee
YacTble Koppenaunnm oTpaKakoTca nepemMmeHHbIMN CBA3AMUN Ha BblCLLEM YPOBHE.

3.5. BpI30B 110 TOMOTHEHNIO

CxeMma Ha puc. 3.3 MOXeT Bbi3BaTb HefloymeHme. [oBopA 06 accoumnaumy npeacTaBieHmnit, Mbl O6bIYHO
nofpasymeBaemM HeUYTO BPOAE ABONHOM CBA3N MexAay 11 1 T, Korfa T Bbi3biBaeT Tp, a Ty Bbi3blBaeT

T;. Ha Haluel e cxeme 0ba npefcTaBfeHUA Bbi3blBAOT HEYTO TpeTbe, a MMeHHO U, npnyem obpaTtHble
ctpenku ot U K T; 1 T, OTCYTCTBYIOT. B fleicTBMTENbHOCTH e cxema Ha puc. 3.3 bonee TOUHO

COOTBETCTBYET NOHATUIO acCoLMaLMn NPeACTaBNEHNIA, YEM CXeMa C IBOMHON CBA3blo. B yacTHOCTN,
OHa COAEPXKNT BbI30B, B ONpefeNieHHOM CMbIC/e, NpeacTaBneHem Ty npeactasneHns T, (1

Hao60pOoT), HO 3TO 861308 No donosHeHuto. MpepactaBneHve U cogepxunT B cebe Kak Ty Tak 1 T, BeAb

OHO 3alyMaHO Halle HEPBHOW CUCTEMON KaK 3KBMBaNI€HTHOE OJJHOBPEMEHHOMY Hannuunio T n T.
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MosTomy Korpa T1 B oTcyTCTBME TH Bbi3biBaeT U, To B 3ToM camom U HeaBHO cofilepxunTca T,. Bbi3biBas

U, Mbl Kak Obl gononHaem T; HecyLecTByoLWmMm To.

ITOT NPOLeCC MbICIEHHOTO AOMNOSIHEHMA HUKaK He CBA3aH C TeM GpaKToM, YTO accoumaums
BblpabaTbiBaeTCA NyTeM 06yUyeHuA. 34eCb UrpaeT Posib TONbKO caM cNocob 06paboTKu nHopmaunm
mMo3rom. Korga paboTatoT BpoXKaeHHble MeXaHN3Mbl HU3LWKNX YPOBHeN, 3GPeKT LONONHEHNA
nposBnseTca ewe 6onee APKO, MO0 HNKAKNM 0OYyUEeHNEM, HNKAKOWN TPEHNUPOBKOW Bbl €r0 He
ocnabute n He ycunuTe,

Puc. 3.4. Toukn 06pasytoT NMHUIO

B3rnaHute Ha puc. 3.4. Bbl BNONTE Ha HEM HE TOJIbKO TOUYKWU, HO N JIMHNIKO — OYTY OKPYKHOCTN. Ha

CaMOM fene HUKAKOW NMNHUK Tam HeT. HO Bbl MbIC/IEHHO AOMONHAeTe PUCYHOK TaKk, YTOObI OHU
o6pa303an|/| CMAOLWHYHIO TNHUIO. B TEPMUHAX pUC. 3.3 30ecb Tl — pP€ajibHO CyLeCTBYOLWMNE TOUKMN, U-

NMHWA, To — AONONHUTENbHbIE TOUYKW. TOT GaKT, UTO Bbl yCMaTpPMBaETe HECYLLECTBYOLLYIO JINHWIO,

cBnaeTenbCcTByeT O HaM4ymMm B MO3ry (I/IJ'II/I B CET‘-IaTKe) KJ'IaCCI/Id)I/IKaTOpOB, co3pgarommnx
npeacraBneHne u.

Mouemy BO3HMKNM 3TK KnaccudurKkaTopbl? MoToMy UTO CUTyauuK, MOCTynatoLwme Ha BXOA Halero
3puUTeNbHOro annaparta, obnagatoT CBONCTBOM HenpepblBHOCTM. OCBELEHHOCTN COCEAHUX
PeLIeNTOPOB CETUATKM CUSTIbHO KOppPenunpoBaHbl. MI3o06pakeHne Ha ceTyaTke — He MO3anyHbI Habop
TOYeK, a Habop CBETOBbIX NATEH. 3HAYNT, NepeBoAs N30bpakeHre Ha A3bIK NATEH, MO3T (Mbl FOBOPUM
«MO3I» YCNTOBHO, He 3a1aBasiCb BOMPOCOM, FAe Ha CAMOM Jiefie OCyLLeCTBNAETCA NepeBoa) oTopocut
6ecrnonesHyio MHGOPMaLMIO 1 COXPAHUT NONe3Hyto. Tak Kak COCTOATb U3 NATEH — BceobLyee
CBOWCTBO N306paXkeHWI Ha ceTuyaTKe, A3bIK NATEH JOMKEH pacnonaratbCA Ha OAHOM U3 YPOBHeN U
ObITb BPOXKAEHHBIM. JINHNA, KOTOPYIO Mbl <BUAUMY» Ha puUC. 3.4, — 3TO AJINHHOE U Y3KOe MATHO.

3.6. I1arHa v IMHUM

O6paTnTe BHUMaHME: Mbl CBEMIM MOHATMNE NINHUK K NOHATUNIO NATHA. Mbl AOMXHbI ObIAN 3TO caenaTtb
NOTOMY, YTO NOABOANNIN TEOPETUYECKYIO 6a3y Noj CyLeCcTBOBaHNE COOTBETCTBYOLLMX
KnaccupurkaTopos. [leNcTBUTENbHO, U3 ABYMEPHOW HEMPEPLIBHOCTM N300paXeHNA Ha ceTyaTKe
MO>KHO CAenaTb BbIBOA, YTO OCHOBHbIM MOHATMEM AJ1s1 MO3ra AONIXKHO ObITb MOHATUE NATHA, @ He
NNHUK. JIMHMA MOXKET BXOAUTb NGO KaK NATHO 3K30TUYECKON GOopMbl, MO0 KaK rpaHnLa Mexay

http://www.refal.net/turchin/phenomenon/chapter03.htm (7 n3 14) [11.06.2008 14.05:00]



lnaBa 3. Ha nyTu K yenoseky

NATHaMW. DTO TeopeTUUYecKoe coobpaxeHne NoATBEPKAAETCA MHOTVMUN HabIOAEHUAMM.
Vo s >

7 < 2N
¥ —/>

Puc. 3.5. MackupoBKa Kpyra, o6pa3yemoro BepLiviHaMu yrios

Ha puc. 3.5,a otuetnuBeo BuaeH Kpyr, obpa3oBaHHbIN BepLUMHaMK YrinoB. Ha cocegHeM puUCyHKe

BEPLUVHbI YIIOB PACNOSIOXKEHbI B TOYHOCTU TaK »Ke, HO CTOPOHbI X HaNpaBNeHbl XaOTUUYECKM Kak
HapY»Ky, TaK 1 BHYTPb Kpyra. B pe3ynbrate Kpyr ncyesaet. MoXxXHO NpocneanTb 3a BEPLUMHAMMU,
NepeHOCA BHUMaHMe C OfHOWN Ha ApYryto, 1 y6eanTbCa, UTO OHM PACMONOXKEHbI HA OKPYXKHOCTU, HO
ysudemb 3TO NOAOOHO TOMY, KaK 3TO BUAHO Ha NEPBOM PUCYHKe, He yaaeTca. U 3To HecmoTpsA Ha To,
YTO TOUKM, 06Pa3YyIOLLNE OKPYKHOCTDb, BCE ABAAIOTCA BEPLUMHAMY YITIOB U HET HU OAHOW BEPLUUHBI, HE
nexallen Ha OKpY>KHOCTU. [laxke camaa NpocTaa NporpaMmMa MalMHHOIO pacno3HaBaHmA
OKpPY»KHOCTEN «yBuaena» 6ol Ha puc. 3.5,6 (kak 1 Ha puc. 3.5,a) oKpy>KHOCTb. MeXkay Tem Hall rnas ee

He BUAWT. A Ha puc. 3.5,0, roe sce Jiyum HanpaBJieHbl HAPYXKY, Hall I'1a3 pa3Ma3biBa€T X B HEKOE

nogobue obofa 1 ACHO BUAWT BHYTPEHHUN KPYr — ABYMepHoe 0b6pa3oBaHue, nATHO. CTaHOBMUTCA
BMAHA U OKPYXHOCTb — rpaHunLLa 3TOro NATHa.

d 3] C

Puc. 3.6. nnio3uns conmxkeHna anaroHanen

ECTb MHOrO 3pUTENbHBIX UANIO3UI, ABAAOLWMXCA CNeACcTBUEM TOTO, YTO Mbl K<BUAUM MATHA», 1 AAOLLNX
noyyunTenbHble MPUMepPbl BPOXAEHHbIX accoumnaumin. OgHa us nyylumx npegcrasneHa Ha puc. 3.6.
durypa a — KBagpaT 1 ero gnuaroHanu nepecekaroTca nog npambim yrnom. Ourypa 6 noctpoeHa uns3
LYT OKPY>KHOCTEN, HO BEPLUNHbI ee 06pa3yloT B TOYHOCTM TaKOW »Ke KBagpaT, KaKk 1 Ha ¢urype a, u,
CnepgoBaTeslbHO, AMArOHaNM TakxKe NepeceKkalTca Nnog nNpAMbIM YriioM. B 3To noyTy HEBO3MOXKHO
NOBEpPUTb — TaK BENIMKA WIJO3UA, YTO AnaroHann ¢purypbl 6 NpubnvKeHbl K BepTUKanu. 3Ty
NNNIO3MI0 MOXXHO OOBACHUTD TEM, YTO BMECTE C MUKPOXapaKTepucTukamu Gurypbl, T. €. ¢ AeTanamm
ee opmbl, Mbl BCErfa BOCNPUHMMAEM U €€ MaKpPOXapaKTeEPUCTUKY — obLwmin o6nuk. Obwun obnmk
burypbl 6 - NATHO, BbITAHYTOE MO BepTuKanu. O cTeneHun BbITAHYTOCTU MOXKHO CyanTb Mo ¢urype 8.
3TO NPAMOYrONbHMK, MNOLWaAb KOTOPOro paBHa niowaamn ¢uryp a u 6, a OTHOLWEHME WNPVHDBI K
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BbICOTE PaBHO OTHOLLEHMIO CpeaHen WnpuHbl purypbl 6 K ee cpegHen BbicoTe. MmnoteTnyecknin
Knaccmdukatop, perucTpupyowmin obuyio BbITAHYTOCTb Gurypbl, NPUAET Npu co3epuaHnm ¢purypbl 6
B TaKOe€ e COCTOAHME, KaK Mpu co3epLaHnm NPAMOYrofibHMKa 8. iHaue roBops, XOTUM Mbl TOFO Un
HeT, HO ¢urypa 6 y HaCc accoumnmpyeTca C NPAMOYrofibHUKOM 8. [IpoBOAA MbICIEHHO AMAroHanu B
durype 6, Mbl OTOXKAECTBNAEM MX C ANATOHANAMM NPAMOYrOJIbHUKA 8, KOTOpble 06pa3yloT oCTpble
BepTUKasbHble yrnbl. Knaccndukatop, pernctpmpyowmin BbITAHYTOCTb NATHA — BeLyb, HECOMHEHHO
nonesHas, 0cobeHHO noneseH ObiN OH ANA HAWKUX AANEKUX NPeaKOB, KOTOPbIE N HE BOCMPUHMMANN
MUp B 6onee TOHKUX NOHATUAX. HO 13-3a TOro, YTO Mbl HE MOXEM BK/TI0UaTb W BbIKNOYaTb €ro no
XKenaHuo, OH OKa3blBaeT HaM MHOrAa AYPHYIO YCIyry, Bbi3biBasg 0OMaH 3peHus.

3.7. YcnoBHblii pediekc u oOydeHme

OpaHako BO3BpPaTUMCA OT BPOXKAOEHHbIX accounauunmn K Bblpa6aTbIBaeMbIM, T. €. COOCTBEHHO K
accoumnmnpoBaHunMio I'Ipe,U,CTaBJ'IeHI/IVI. B pasnnuynn mexany CYd)(I)I/IKcaMI/I 3TNX OAHOKOPEHHDIX CJTIOB —
BCA CyTb METAaCUCTEMHOTIO Nepexoa OT YeTBEPTOro K MNATOMY 3Tany 380/10UNN. Accoyuayus - 310
MPOCTO OANH N3 aCNEKTOB CJTOXKHOIO pecbneKca, accoyuuposaHue — 3TO yrnpaBieHne accounaynamn.
o6pa30|3aH|/|e HOBbIX accouUnalnm n NCYe3HOBEHUE CTapblX.

Hanbonee nonHo cnocobHOCTb K accounmnpoBaHMio I'IpeﬂCTaBJ'IeHVIIh NnpoABIAETCA KakK CcnocobHOCTb K
o6pasoBaH|/no (I/I, cnenoBaTesibHo, pacno3HaBaH|/no) HOBbIX MOHATUN. npl/IMepOM MOXeT CNYXUTb

cobaka, n3fasneka ysHatouwada CBOEro Xo3anHa.

0
O (s

Puc. 3.7. Cxema ycnoBHoro pednekca

MaBnOBCKNIA YCNOBHbBIN pedneKkc ABNAeTcA 6osee YaCTHbIM NPOABAEHNEM CMOCOOHOCTU K
accoummpoBaHuio. Ero cxema nsobparkeHa Ha puc. 3.7. be3ycnoBHbIN pasgpaxuTenn S, (eaa) Bceraa

CONPOBOXJAETCA YCNIOBHbIM pa3fpaxutenem S, (CBUCTOK), B pe3yNibTaTe OHU aCCOLUMNPYIOTCA B OAHO
npefcraBneHve U, KoTopoe BCeAcTBME HaNMumnA B HeM Sq Bbi3biBaeT peakumio R (otaeneHne cnioHbl).
Torpa pasgpaxkutenb S, Aake NpuU oTCyTCTBUN S Bbi3biBaeT U 1, cnefoBatenbHo, R. CBUCTOK

Bbi3blBaeT oTAaeneHmne CcJjitoHbl.
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Mo>keT BO3HMKHYTb c/ieaylownin Bonpoc. YC/IOBHbIN pednekc BO3HUKAET Ha OCHOBE 6e3yCNoBHOrO,
cxema KoToporo ectb S > R. B To e Bpems ecnv Ha puc. 3.7 y6paTb YCNOBHbIN pa3apakutesnb, TO Mbl

nonyunm cxemy S; > U > R. OTKyfa Mbl 3HaeMm, 4To cyllecTsyeT cTyneHb U? He aBnaeTtca nv 31o

NPOW3BOJSIbHOM MMNOTE301?

B pencrentenbHOCTU Cxema Ha puc. 3.7 He coepynt abCOMOTHO HUKAKMX FMNoTes. I'Io,u,qepKHeM ewe

pas3, uTo 3Ta cxeMa GYHKLMOHANbHasA, a He CTPYKTypHaA. Mbl He fenlaeM HUKaK1X NpeanosnoxeHnii 0o
YCTPOWCTBE HEPBHOW CETU, @ TONIbKO ONucbiBaem Habntogaemblie GpakTbl. A 3T GaKTbl TaKOBbI: BO-
NepBblX, COCTOAHNE S; Yepe3 NOCPEACTBO KaKNX-TO MPOMEXKYTOUHbIX COCTOAHWI NPUBOANT K

COCTOAHMIO R, BO-BTOPbIX, COCTOAHME Sy TaKXKe, B KOHEYHOM cyeTe, npueoanT K R. CnefoBaTesnbHO, B

KaKOW-TO MOMEHT 3T/ ABa npouecca coeanHAKTCA. CocTosiHMe B 3TOT MOMEHT Mbl 0603Hauaem yepes
Un nony4vyaem cxemy, o KOTOpOI‘/'I naeT peyb.

OTUM Halla CXeMa 1 Hall noaxop[ BoobLe OTINYATCA OT NaBIOBCKOW CXeMbl pepneKTOpHOM ayru,
KOTOopas Kak pa3 1 ABNAETCA CMPYKMYpPHOU CXeMOoM, GpU3N0N0rMyeckorn Moaenbto BbiCLIel HEPBHOM
AeATeNbHOCTI.

Mpouecc 06yueHnA, eI OH He CBOAUTCA K BbIPaboTKe HECKONbKIMX YCITOBHbIX pedrieKcos (T. e.
3aTparvBaeT TONIbKO Pacrno3HaBaTeNbHYIO epapXuio), BKNOUaEeT B cebsA eLle aneMeHT HayyeHus —
BbIPabOTKM yMeEHNUA, HaBbIKa.

Mpouecc HayyeHMA TakXkKe YKNaAblBaeTCA B CXEMY aCCOLMMPOBAHUA NpeacTaBAeHN NPy TOM 06LLem
CMbIC/e, KOTOPbIN Mbl MPUAAeM 3STOMY NOHATUIO. Beab HayueHne — 3To BbIpaboTKa 1 3aKpensieHne
LETaNbHOrO NfaHa AnA OCTVXKEHWUA Lienun, HOBOTO MilaHa, KOTOPOro paHbLue He 6bin0. MNnaH MOXHO
NpeacTaBuUTb Kak OPraHN30BaHHYK COBOKYMHOCTb accoumaumnm. BCnoMHUM cxemy perynmpoBaHusa
(cm. puc. 2.6). bnok cpaBHeHNsA JoMXKeH Npu GUKCMPOBAHHOWN LieNIN CONOCTaBUTb KaXKgom CUTyaLumn

onpepneneHHoe aencteme. <HeobyueHHbI» 610K cpaBHeHNs ByaeT NpoboBaTb BCEBO3MOXHbIE
AENCTBMA 1 OCTAHABNMBATbCA HA TEX U3 HUX, KOTOPble MPUBOAAT K YMEHbLLEHWIO PacXoXaeHunA
MeXxay cuTyauuen n uenbto (Metoa Npob 1 owmnboK). B pesynbtate 06yUeHNs yCcTaHaBIMBAETCA CBA3b
MeXay CUTYaumnen n COOTBETCTBYIOLNM AENCTBMEM (KOTOPOE Beb TOXe eCTb NpeAcTaB/ieHmne), Tak
YTO 0OYUEHHbIN 610K CPaBHEHWA BbINOHAET HY>KHOE AencTBME ObICTPO 1 6€30WnboYHoO.

HeckonbKo c/ioB 06 UHCMUHKMeE N O COOTHOLLEHUN MEXAY UHCTUHKTMBHbBIM MNOBEAEHVIEM U
noBeAeHneM, BbipaboTaHHbIM NyTem obyueHua. YTo Takoe MHCTUHKT? OUeBNAHO, 3TO HEUTO,
nepeaatoLeeca No HacNeacTBy, HO YTo UMeHHO? Munnep, ManaHtep n Nprbpam B KHUre, Ha KOTOPYIO
y>Ke CCbUTaNNCh, ONpeaensaioT MHCTUHKT KaK KHAaCeACTBEHHDbI HEV3MEHSAEMbI HEMPOW3BOSIbHbIN
nnan». MNnaHbl, KaK Mbl 3HaeM, YCTPOEHbI MO NepapxXmnYeckoMy npuHLmny. TeopeTnyeckn MoXHO
AOMNYCTUTb CYLLECTBOBAHME MHCTMHKTA, PACMPOCTPAHSIOWEroCsa Ha BCE TaXN Nepapxun,
BKJIlOUalOLLEro 1 O6LLYI0 CTPATErMIO, U YaCTHbIE TAKTUYECKUE MPrEeMbl BMIOTb 10 COKpaLLeHMA
OTAENbHbIX MblWL,. <HO eC/iv TaKoM MHCTUHKT CyLLeCcTBYeT, — MULWYT YKa3aHHble aBTOPbl, — TO Mbl
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HUKOrAa o HeM He criblwanu». MHCTUHKT Bcerga coxpaHAeT onpefeneHHYo BbiCOTY MOSIOXEHNA B
nepapxmmn nosefeHnA, NpeaocTaBnAA XMBOTHOMY BCTPanBaTb HEAOCTaOWMe KOMMNOHEHTbI HN3KNX
ypoBHel nytem obyuyeHunA. BONUOHOK, NbITALWNINCA CXBATUTb YOeratoLee »KMBOTHOE, AENCTBYET,
HECOMHEHHO, NoJ BINAHNEM UHCTUHKTA. HO ogHO Aieno NbiTaTbCA, APYroe Aeno yMeTb 3TO CAeNnaTthb.
«Mo»HO cunTtatb,— nuwyT Munnep, NanaHTtep n Mpubpam, — 4TO y KpbIC KONYNALNA ABNAETCA
NHCTUHKTMBHON GOPMOI NoBeaeHNA. B N3BECTHbIX OTHOLEHNAX TaK OHO 1 ecTb. OgHaKo rpybocCTb
KOMyNATUBHOIO NOBEAEHNA KPbICbl, KOTOPasA He MMeET OMnbiTa B 0611aCTV yXaXXmnBaHWA, OTYETNIMBO
MOKa3blBaET, YTO N3BECTHAA NPAKTMKA B 3TUX MHCTUHKTUBHbIX PeaKLMAX ABNAETCA HEOOX04MMOM».

Mo Mepe yAI0XKHEHNA OPraHn3aunin KMBOTHOIO N BO3pPaCTaHUA €ro O6Y'-I3€MOCTI/I B rnpouecce
3BONOUNN NHCTUHKTbI «KOTCTYNAOT BBEPX», CTAHOBACDL BCE 6onee a6CTpaKTHbIMVI n OCTaBJ1AA BCe
6onblie MPOCTPAaHCTBa IJ1A X peain3alnn. OT 3TOro noBeAeHme XNBOTHOIO CTAaHOBUTCA BCe 6onee
rMoKnm n onepaTtnBHO MeHAWNMCA NPU N3SMEHEHNN BHELWLHUX yCJ'IOBVIVI. LLlaHCbl BMAa Ha
BblXXBaHWE yBEJTINUYNBAKOTCA.

3.8. MogenupoBaHue

o cnx nop, roBopA 06 accoumnaymax I'Ipe,El,CTaBJ'IeHI/IIZ, Mbl MOJIHOCTbIO UTHOPUPOBAJIN UX
AVHAMUYECKUN, BpeMeHHOIZ dCleKT, T. €. pacCMaTpuBalin CBA3blBaeMble MNMpeacTtaBleHNA Kak
CTaTNYeCKMe 1N He MetoLLe HUKAKOoW KOOpAnHaTbl BO BpeMEHMN. MG)K,EI,y TeM naeAa BpeMeHn MOKeT
dKTNBHO BXO4UTb B Hall NpeacrtaBI€eHNA. Mbi MOXeMm npeacraBunTb cebe c|>|/|rypb|, asuxyumeca n
MeHALwneca C Oﬂp@ﬂ,eJ'IEHHOIZ CKOPOCTbIO, MOXKEM MbICITEHHO NMPOAOIAKUTb Ha6J'IIOJJ.aeMbII7I npouecc.
Mo aopore KatTnuTcAa KoJieco. Bbl 3aKpblBa€Te 1a3a Ha Napy CeEKyHA U NpeactaBnaeTe ABUKeHne
KoJeca. OTKprB rnasa, Bbl BUAMUTE €ro Ha TOM CaMOM MeCTe, rAe U OXKuaanu. ITo, KOHEYHO, pe3ynbtat
accoumnauynn I'Ipe,ElCTaBJ'IeHI/IIZ, HO TaKoW accoumaunm unn, BepHee, Taknx I'IpeﬂCTaBJ'IeHVIVI, KOTOpble
OopraHnM4yeckn CcBA3aHbl C TeHeHnem BpemMeHNu. [MonoXkeHune X Koneca B MOMEHT BpemeHu t
accounmnpyeTca C NOJIOKeHNEM X1 B MOMEHT BPEMEHN { + At, a TakXKe C nonokeHnem X2 B MOMEHT

BpemeHun t + 2At n 1. o. Kaxxgoe 13 3Tnx NnpeacTaBneHnii BKAOYaeT B cebA npefcTaBneHne 0 BPeMeHMN,
K KOTOPOMY OHO OTHOCUTCA. KaKOB MexXaHM3M 3TOro BKJIIOYEHUA, Mbl HE 3HaeM 1 B COOTBETCTBUN C
HaLLKM NoAX0A0M He ByiemM CTPOUTb Ha 3TOT CYET HUKAKUX rMnoTe3. 3aMeTUM TOSIbKO, YTO HMYEro
OCOBEHHO YAMBUTENBHOIO B TAKOM BKJTIOUEHUN HET. XOPOLLO U3BECTHO, YTO B OPraHNU3Me eCTb CBOW
AaTUNK BPpeEMEHN — «BHYTPEHHME Yacbli».

Accoumrauma npefcTaBneHnin, UMeLWnX BpeMeHHY0 KOOPAMHAaTY, AaeT BaM BO3MOKHOCTb
npeaBUAETb B CBOEM BOOOparkeHUn byayuime cutyaumn. Mbl yCTaHOBUAN HanMume Taknx
NpefCcTaBNeHWI, ONMPAACb Ha BHYTPEHHNI, CyObeKTUBHbIN OnbIT. HO 13 Toro ¢akTa, YTo XKUBOTHbIE
TaKXe 0OHapy»KMBalOT CNOCOBHOCTL NpeaBuaeHNsa (NOCMOTPUTE, Kak NOBUT cobaka KyCOK caxapa),
Mbl 3aK/ll04aeM, UTO UX NpefCcTaBneHnA MoryT obnagaTtb BpeMeHHOWM KOOPANHATOMN.

http://www.refal.net/turchin/phenomenon/chapter03.htm (11 n3 14) [11.06.2008 14:05:00]



lnaBa 3. Ha nyTu K yenoseky

T(t)

System 8

A1I A>

System o
Puc. 3.8. Cxema mogenupoBaHus

[0BOPA A3bIKOM KMOEPHETUKN, CBA3bIBaHWE NPeACTaBeHI, BKITIOYAIOLWNX BPEMEHHYI0 KOOPAMHATY,
M BbITEKAlOLLAA OTCOAA CNOCOBHOCTL NpeABMAETb byayllee eCTb He YTO MHOE, KaK MOOesTUpOBaHUe,
nocmpoeHue Mooesiu OKpY»KatoLen cpegbl.

Nannm obuee noHATME mogenn. PaccmoTpum Be cuctembl a v 3. lonycTm, 4To Kaxkgomy
COCTOSIHUIO Ai’ CUCTEMBI A Mbl MO>KEM KaKUM-TO 06pa3oM CONOCTaBUTb OAHO onpeaesieHHoe

cocTosHwe B, cuctem B (puc. 3.8).

O6paTHOEe COOTBETCTBME He 00A3aTEeIbHO AOMIKHO ObITb O4HO3HAYHbIM, T. €. OQHOMY COCTOAHUIO B
MO>KET COOTBETCTBOBATb MHOXKECTBO COCTOAHUM . Tak Kak 0606weHHoe cocmosHuUe COrnacHo
Hallemy onpefeneHmnto eCTb MHOXKECTBO COCTOAHNIN, MOXKHO XapaKTepmn3oBaTb 3TO MONOXKEHME KaK
B3aMMHO OJHO3HAYHOe COOTBETCTBME COCMOAHUU cucTembl B 0606WeHHbIM COCMOSHUAM CUCTEMbI d.
3T0 He06XOAMMO, HO He [OCTAaTOYHO, YTOObI CYMTaTb CUCTEMY 3 MOAENbIO CUCTeMbI a. [JoMKHO elye
CyLLecTBOBaTb Takoe npeobpaszoBaHue T(t) cucremnbl B, 3aBmcALLee oT BpemMeHu t, Kotopoe
Mooesiupyem eCcTeCTBEHHOE TeUYeHVe BPEMEHN B CMCTEME d. DTO O3HavaeT cnegytouee. MycTb
NMepBOHaYaNbHO CUCTEMA O HAXOAUTCA B 0600LLEHHOM COCTOAHNN A, KOTOPOMY COOTBETCTBYET

COCTOAHNE Bi, cuctembl B. NycTb NO NpoLecTBY BpeMeHu t COCTOAHME CUCTEMbI @ CTaHOBMUTCA A,.

Torpa npeobpasosaHue T(t) BonxHO NepeBoANTb CUCTeMy 3 B cOCTOAHUE By, cooTBETCTBYIOLWEE
0606LeHHOMY cocToAAHUMIO Ay. ECNN 3TO yCnoBre BbINOTHEHO, Mbl Ha3blBaeM cucTemy 3 MOAenbio

cncTembl a.
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MpeobpazosaHue T(t) MOXKeT, B YaCTHOCTU, 3aKNOYATbLCA MPOCTO B TOM, UTO Mbl MPeAOCTaBAAEM
cucteme 3 camoit no cebe MeHsATb CBOE COCTOSAHME CO BpeMeHeM. Takme Mofenn Ha3biBatoT
MOAENAMUN B €CTECTBEHHOM MacluTabe BpemMeHu.

..Ocaxgaowme caenany NOAKON NoA KPEMOCTHYIO CTEHY 1 3a5I0XKNAN B HEFO HECKOJIbKO
6ouek c Nopoxom. PAgom roput cBeva, OT OCHOBaHMA KOTOPOW HauMHAEeTCA NOPOXOBas
[OpPOXKKa K 6oukam. Korga ceeya goropuT, 6yaeT B3pbiB. TOUHO Takas »e CBeua,
3aXCKEHHAsA B TO XKe BPeMs, rOpuUT Ha CTose B NanaTke NpeaBoanTenda ocaxkaawmx. J1a
CBeYa CIYXKNUT AN1A HEero MoAesnbio NepBon. 3HasA, CKONIbKO BPeMEHM 0CTanocb Ao
B3pblBa, OH OTAaeT nocsiegHne pacnopsaxeHus... Cempenble nnua CKNOHUINCb Hag
CTOJIOM, BONOCaTble PYKM CKUMAIOT opyxure. CBeva goropaet. CTpaLlHbI B3pbIB
coTpAcaeT Bo3ayx. Mogenb He nogsena...

N306parkeHne Ha SKpaHe TeNeBU30pa, KOraa naeT TpaHcnauns GyTéonbHOro Matya, MOXKHO TOXe
dbopManbHO cunTaTb MoAeNbio GyTOONBHOrO NoNA U TPUOYH CTaanoHa. [1eNcTBUTeNbHO, BCe YCNTOBUS
cobntoaeHbl. OfHAKO YyBCTBYeTCA 60/bLIOE pasfinume Mexay cyiydyaem ABYX CBeYen 1 criyyaem
TpaHCALMM MaTya. B uem oHo cocTonT? B paznnumm nHpopmaLoHHbIX CBA3EN MeXay cMcTemamm da
n B. Nioboe n3obpaxxeHune 3 06beKTA A ABAAETCS B LUIMPOKOM CMbIC/E C/IoBa ero Moaenbto. Ho ot a Kk 3
CYLLECTBYET HEMpPEepPbIBHbIA NOTOK MHPOPMaLK, U TONbKO 6iarogapsa 3TOMY NOTOKY COXPAHAETCS
COOTBETCTBME MEXAY COCTOSHMAMMN a 1 3. IMest HPOPMaLMOHHbIV AOCTYN K B, Mbl paKTUUECKM
nmeem focTyn K a. Cuctema  cnyxut nuwwb pason nepegaun nibopmauum ot a. CoBcem gpyroe
Aeno B clyyae AByx cBeveil. CBeva 3 ropuT C TaKOW e CKOPOCTbIo, Kak CBeYa d, HO He3aBUCUMO OT
Hee. NpeaBoanTeNb OCaXXAaoLWMX HE UMEET JOCTyMNa K CBeYe a 1 He MOXKET MONYUNTb HUKAKOW
peanbHo MHOPMALMK O ee COCTOsIHMM. [yTem MOAEenMpoBaHMA OH KOMMEHCUPYET 3TOT HeAOCTaTOK
nonyyeHnem 3KBUBaneHTHon nHpopmaumnm. Cuctema 3 urpaet 3gecb NPUHUMNNANBHO ApYryto, 6onee
CyLecTBeHHY10 posb. C ee NomMoLLblo Kak 6bl NpeofoneBaeTcs NPOCTPAHCTBEHHbIN Gapbep, Npuyem
6e3 yCTaHOBNEHUA KaKNX-TMOO HOBbIX MHGOPMALMOHHbIX KaHaAMOB.

Ewe 60onee BaXeH cnyyait, Korga Moaesnb NomoraeT NpeoaosieBaTb He NPOCTPAHCTBEHHDIN, a
BpemeHHol bapbep. IHpopMmaLMoHHOro KaHana B byayliee, yBbl, HE MPONOXKLWb. A Moaesb
No3BOJIAET HaM AeNCTBOBATb TaK, Kak OYATO TaKOW KaHan ecTb. [151A 3TOro Hago ToNbKO, YToObI
BbIMOJIHEHMe Npeobpa3oBaHua T(t) Hag Moaenbio 3aHMMaNo MeHbLLE BPEMEHW, YeM Camo BpemA t.
Mo>HO 6bl110 6bl MPUBECTU MHOTO NPUMEPOB NCMONb30BaHUS TAKNX MOAENEN B XKU3HU
COBPEMEHHOIO YesloBeKa, OIHAKO BPAA NN B 3TOM €CTb HEOOXOANUMOCTb. BepHemca elle pas K
accoumaumam npeactaBneHni.

Mbl BUgenu, 4to accoumaumnm ctTaTuyeckux NpeacTaBieHNn OTPaXKakoT HallMume NPoCTPaHCTBEHHbIX
KOppenaunin, B3anmocBaA3el B oKpy»KatoLen cpefe. TOUHO TaK XKe accoumaunm AUHaMUYECKNX
NpeAacTaBneHnii — Moenn, Co3aaBaeMble MO3roM — OTPaKaloT ANHAMUYECKME BPEMEHHbIE
KOppenaunmn, CBOMCTBEHHbIE BHeLLHeN cpeae. CuTyauus x yepes Bpems t Bbi3biBaeT (M MOXKET
BbI3BaTb) CUTyauuio Y — BOT obLas popmyna Takmx KOppenauuin, 1 3Tm Koppenauum
3aneuvyaTNieBaloTCs B MO3ry B BUAE COOTBETCTBYIOLMX acCOLMaLIM.
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3.9. Ilo3nanmne mupa

YTt0 Takoe 3HaHne? Kak MOXHO C KNbepHEeTUYECKOM TOUKM 3peHNA onncaTb Ty CUTyaLmto, Korga
YesioBEK UNIN KMBOTHOE 3HAEeT TO-TO U TO-TO?

ﬂ,OI'IyCTI/IM, Bbl 3HaeTe, YTO B COCeAHEN KOMHATE HaxoaATCcA ABa YenoBeka. ToT (I)aKT, YTO OHUN TaM
AEeNCTBUTENbHO HAaXOAATCA, O3HAYAET, YTO eC/n Bbl BOMaeTe B KOMHaTy, TO yBUANTE TaM BYX nogen.
Tot (I)aKT, YTO Bbl 3HaeTe 00 3TOM, O3HAYaET, UTo, He BXOAA B KOMHaTy peaJibHO, a JInLb NpeacTtaBuB,
KaK Bbl OTKPbIBa€TE ABEPb N BXOAUTE B KOMHATY, Bbl NpeacTaB/IAeTe cebe n OByX nogen,
Haxo4AwWMXcA B KOMHaTe. CnegoBaTeNibHO, B BallieM MO3ry nmeet mecto accoymnaunma I'IpED,CTaBJ'IeHVIVI,
no3BOJsIAKOWaA BaM nNpeaBnaeTb pe3ysibTaTbl HEKOTOPbDIX AeNCcTBUn, T. €. HEKOTOpPaA MmoaeJb
AEeNCTBUTENbHOCTU. TaK Xe MHTEPNPETUPYIOTCA YTBEPKAEHWA, UTO, BUAA KaTALWeeCA KOJecCo, Bbl
3HaeTe, rage oHo 6WJ,eT yepes cekyHAay, 4Tto cobaka, Ha KOTOPYIO 3aMaxXmBaloTCA NanKkown, 3HaeT, YTo
nocnienyet ygap, n T.nm. 3HaHWe — 3TO Hanuune B MOo3ry KaKOW-TO Moaenu AencTBUTENIbHOCTMN.
YBenuuyeHume 3HaHuA, T. €. BO3HMKHOBEHWE HOBbIX Moenen A4encTBUTENbHOCTU B MOo3ry, — 3710
npouecc N03HAHUA. [No3HaHMe MUpa He eCTb NpuBuMIerMa 4eaoBeKa, OHO CBONCTBEHHO y»Xe BblCLLINM
KNBOTHbIM. [1ATbIN 3Tan 3BOAKOLMN MOXHO Ha3BaTb 3Tanom MHANBMAOYaNbHOIO NO3HAHUA MUPa.

[ Hazag ] [ Tutyn ] [ Ornaenexue | [ Bnepep ]
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B.®.TypunH. DeHOMEH HayKn [ Hazag | [ Tutyn ] [ OrnaBnenuve | [ Bnepen ]

I'maBa 4. Yenosek

4.1. YnpaBneHne acCOnMnpoBaHeM

Mbl nogoLwWwn K CamoMy BOJTHYIOLLEMY MOMEHTY B MCTOPUMN XKN3HW Ha 3emie — MOoABNEHNIO
MbICTIALLEro CYLIeCTBa, YesioBeKa. Jlorrka Hallero noBeCcTBOBaHMNS NOOyXaaeT Hac CBsizaTb
BO3HMKHOBEHME MbILWJIEHUA C OYepeHbIM METAaCUCTEMHbIM NMepexoAoM. B HacTosALee Bpemsa Mbl eLle
TaK MaJio 3HaeM O NPOoLECCe MbILAEHNA U O CTPYKTYPE MbICIIALLEro MO3ra, YTO BCAKYIO TEOPUIO,
NpeTeHAYLWY0 Ha 06bSCHEHME 3TOrO ABNEHNA B LIE/TOM, HA40 PAacCMaTPMBaTb Kak FMMNOTETUUYECKYIO.
CnefnoBaTenbHO, U K Halllel KOHLENLUN MbILLIEHNA Halo OTHOCUTBCA KaK K runoTtese. OgHako 3Ta
KOHLIENUMA YKa3blBaeT MECTO MblLLSIEHMA B PAAY €CTECTBEHHbIX SIBIEHUI W, KaK Mbl YBUAUM,
NPUBOAUT B CUCTEMY OOLUMPHOE MHOXKECTBO $paKToB. B ee Monb3y roBOpUT TakKe NONHOE OTCYTCTBUE
NPOW3BOJIbHbIX JOMYLLEHWIA YaCTHOIO XapaKTepa, KOTopoe 06bIYHO NPUXOANTCA AenaTb, Korga
Teopus BKIIOUYAET CTPYKTYPHOE OMNncaHre Mano n3yyeHHoro obbekTa. Aapom Haweln KoHuenumm
ABNAETCS He KaKaa-nnbo rmnoTesa 0 KOHKPETHOW CTPYKTYPE 1 MexaHn3me paboTbl Mo3ra, a Bblibop
TaKnX GYHKLMOHANbHbIX MOHATUN, Yepe3 KOTOPble CTaHOBUTCA BO3MOXKHbIM NociieioBaTeslbHOe U
AOCTAaTOUYHO y6eanTenbHoe 06bACHeHNEe paKTOB, OTHOCALMNXCS K MbILSIEHNIO.

Tak, Mbl yTBEpP>KAAEM, UTO NOABNEHME MbICTALWNX CYLLECTB, 3HaAMeHyloLlee Hayano HOBOro 3Tana
3BOJIOLUN 1 faXke HOBOW 3pbl — Jpbl Pazyma, ecTb He UTO NHOE, KaK ouepefHO MeTaCUCTEMHbIN
nepexof, npovcxoaawnin no popmyne

anaeﬂeHue accoyuuposaHuem = MeiwneHue.

UYTOObI fJOKA3aTb 3TO yTBEPXKAEHME, Mbl OyileM aHaNn3npoBaTb CNeACTBUA, BbITeKalowme 13
yrnpaBneHnsa acCoLMNPOBaAHMEM, N OTOXKAECTBAATb 3TU CNIeACTBUA C TeMy GopMamm NoBeaeHus,
KOTOpble Mbl HabNOAAEM Y MbICIALLNX CYLLECTB.

Mpexzge Bcero, 4to Takoe ynpasfieHne accounmpoBaHuem? MpepctaBnenunsa X n Y accoummpyoTca y
»KMBOTHOIO TOJIbKO B TOM CJlyYae, Kora OHM COBMECTHO NOABNAIOTCA B ero onbiTe. Ecnn He 6yaeT nx
COBMECTHOTO (KaK NpaBuio, MHOFOKPATHOr0) NOSIBIEHUS, TO HE BO3HMKAET 1 accoumnanmmn. KUBOTHoe
He BOJIbHO YNpaBiATb CBOUMM accoumaumamm. OHO NMeET TONbKO Te accoumalmnm, KOTopble el
HaBA3bIBAET Cpefa. YnpaBneHne accouMmMpoBaHMeM O3HAYaET HalnuMe B MO3ry MEXaHU3MA,
NO3BONIAOLLEr0 aCCOLMNPOBATH JtoOble ABA UMM HECKOJIbKO NPeACTaBNeHN, KOTOPble BOBCE He
MMEIOT TEHAEHLUN BCTPEYATbCA B OMNbITe COBMECTHO. /IHaue roBops, 3TO NPOM3BOJIbHOE, He
HaBA3aHHOE BHELLIHEN Cpefo accoLMmpoBaHme.

Kasanocb Obl, 3Ta akumuA coBepLieHHO 6eccmbicneHHa. B oropope 6y3uHa, a B Knese gagbka — K uemy
CBA3bIBATb 3TV AABa paKTa, KOTOPble HAa CAaMOM [iefie HMKAK He CBA3aHbl MeXay co601n?

http://www.refal.net/turchin/phenomenon/chapter04.htm (1 13 19) [11.06.2008 14.05:25]


http://www.refal.net/turchin/phenomenon/index.htm

InaBa 4. Yenosek

Tem He MeHee, NPON3BOJSIbHOE ACCOLMNPOBAHKE UMEET FYOOKUN cMbics. OHO AECTBUTENBbHO ObINo
6bl 6€CCMbICNIEHHbIM, €CNV AeTENbHOCTb MO3ra CBOAUIACh Obl K MAaCCUBHOMY BOCNPUATUIO
BMeYaTieHUN, NX COPTUPOBKE, KOMMOHOBKE 1 T. M. HO y HEro ecTb 1 Apyras 3agaya, KCTaT OCHOBHaA,
— YNPaBNATb OPraHN3MOM, OCYLLECTBNATb aKTVBHOE NOBEefEHNE, KOTOPOE MEHSIET OKPY»KaloLLyto
cpefny, co3aeT HOBbIN onbIT. MOXHO NO6UTLCA 06 3aKnag, YTo OyAUNbHUK 1 NOACTaBKa ANs YaMHNKa
HMKaK He acCOUMMNPYIOTCA B BalleM CO3HaHUK. W B CO3HaHUK BalLEero TpexneTHero cbiHa Toxe. Ho,
BMpOYEeM, TONbKO A0 MOPbI 10 BPEMEHW. B 0[IH NpeKpacHbIi MOMEHT B rOJfIOBE IOHOTO rPaXkaaHNHa
MoYeMy-TO BO3HUKAET accoumaLmsa Mexxay ABYMA 3TMMM NpeaMeTaMu 1 UM OBlafieBaeT
HenpeoaoNnMMoe XesaHune NocTyyaTb NOACTaBKOW No 6yannbHUKY. B pesynbTate npegmeTbl
NPUXOAAT B COCTOAHNE peanbHOro, pr3nyeckoro B3auMoaencTeus.

Mpu MeTacMCTEMHOM Nepexoe TO, UTO paHbLue 6biNo 3aPUKCMPOBAHHBIM N OQHO3HAYHO
ornpepneneHHbIM BHELWHNUMUW YCITOBUAMW, CTAHOBUTCA U3MEHAEMbIM, MOABEP>KEHHbIM AeNCTBUIO
mMeToAa Npob 1 ownboK. YnpaBnieHne aCCOLUNNPOBAHNEM — 3TO, KaK U BCAKMIA METACUCTEMHBbIN
nepexop, B BbiCLUEN CTENEHN PEBOSIOLMOHHDIN LWar, HanpaBieHHbIN NPOTUB PabCKoro nocnyLwaHnaA
opraHu3ma AuKTaType BHelwHen cpefbl. Kak Bcerga B metofe npob 1 owmnboK, TONbKO Kakasa-To
He6obLIasA YacTb MPOU3BONbHbBIX aCCOLMALINIA OKa3biBAaETCA NONE3HOM U 3aKPENIAETCA, HO 3TO TaKme
accoumaymm, KoTopble He MO 6bl BO3HNKHYTb HEMOCPEACTBEHHO MO BAVAHNEM BHELLUHEN Cpefbl.
OHn-TO 1 0becneymnBaloT pasyMHOMY CyLLECTBY Takme GOpMbl NOBeAEHNA, KOTOPble HeQOCTYMHbI
XVBOTHOMY, 3aCTbIBLLEMY Ha NpeablayLlem STane.

4.2. Urpa

BbicLune XMBOTHblE OOHaAPYXMBAOT OAHY MHTEPECHY0 GopMy NOBEAEHUSA, KOTOPas POAHUT X C
NOAbMU 1 ABNAETCA CBOEro pofa NPOBO3BECTHUKOM NPUBANXKEHNSA 3pbl pa3yma. Peub nget He o
noBeAeHnn, CBI3aHHOM CO CnapyrBaHMeM (KOTOpoe TakXKe NHOTAA Ha3biBAOT UIPOIA), a O UNCTON» W,
Mo BUAMMOCTU, COBEPLUEHHO 6eCLieNIbHON UTrpe, Urpe ANnA YAoBONbCTBUA. Tak UrpaeT KoLLKa ¢
H6yMaXKKoW, UrpatoT Apyr C 4PYrOM AETEHBIWN BCEX MIEKOMUTAIOLMX, @ TAKXKe N B3POC/ble >KNBOTHbIE,

UT0 XXe Takoe urpa? Kak BO3HMKaET 3TO AABIEHME B XKNBOTHOM Mupe?

OO6bIYHO Mrpy 0OBACHAIOT NOTPEOHOCTBIO B TPEHNPOBKE MbILLUL, 1 HEPBHOW CUCTeMbl. HECOMHEHHO,
YTO MUrpa OKa3biBaeT B 9TOM CMbICSIe NMONOKUTENIbHOE BAUAHMKE, T. €. OHa nonesHa. OgHako
HeAOCTaTOYHO YKa3aTb Ha NONe3HOCTb GOPMbl MOBEAEHMA, HAAO eLe 06BACHUTDb, Kak OHa
CTAaHOBMTCA BO3MOXHOW. Koraga KOTEHOK MrpaeT ¢ OyMaxkKom Ha HUTKE, OH BefeT cebA Tak, Kak 6yaTo
OH MPUHMMAET ee 3a fob6bIvy. Ho 6b110 6bl HEAOOLIEHKOWM YMCTBEHHbIX CMOCOOHOCTEN KOTEHKA
nonaraTb, UTO OH BCepbe3 3abnykpaeTca. HeT, oH y»ke MHOro pas noBun 3Ty 6ymakky, Kycan ee,
oLyyLlan ee NPOTUBHbIN, HeCbefo6HbIN 3anax. [pefcTaBneHne KOTEHKA O ByMarkke He BKOYaeTCA B
NOHATUE «gobblya». Mexxgy Tem 3To NpeacTaBNeHNE YaCTUYHO aKTUBU3UPYET TOT CaMblli NJaH
LAEVNCTBUN, KOTOPbIA HOPManbHO aKTUBU3UPYETCA MOHATMEM «00blua». TOYHO TakK e BOJIK,
NrpaKroLLMin C TOBAPMLLEM, BOBCE HE MPUHMMAET €ro 3a Bpara, HO BefeT ceba — [0 onpeaeneHHom
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yepTbl — TakK, Kak byATo nepen HUM Bpar. B 3Tom BcA CyLHOCTb Urpbl. Ee@ MOXXHO MOHATb Kak
NPOW3BOJSIbHOE YCTAHOBMIEHWE accoumaL My Mexay ABYMA npeaMmeTamin; 6yMaxkka — [obblua,
TOoBapuL, — Bpar. B pe3ynbTaTe BO3HMKAET HOBOE NPeACTaB/IEHNE, KOTOPOMY, CTPOFO rOBOPS, HET
SKBMBaeHTa B peanbHOCTU. Takoe npeacTaBieHne Mbl Ha3dbliBaeM haHmasued, NoaomM
8006paxeHus. ITo bymaxkka, KOTOpas, C OAHOWN CTOPOHbI, ABHO He eCTb A00ObIUa 1 B TO XKe BPEMSA KaK
6ynTo 6bl 1 4O6bIYA; 3TO TOBAPULL, KOTOPbI OAHOBPEMEHHO 1 TOBAPULL 1 Bpar.

CuHTeTnYecKoe npeacTaBfieHre NOPOXKAAET N CUHTETUYECKNW N1aH 4eNCTBUN, UTPOBOW NMiaH. Bonk
BMOJIHE Cepbe3HO, N30 BCEX CUJ, CTapaeTCcA AOrHATb N BLENUTbCA B TOBAPULLA, HO KYCaeT ero yxe He
BCepbes.

[a, nrpa TpeHnpyeT MbliLLbl, BbipabaTbiBaeT HAaBbIKM, KOTOPbIE NPUroAATCA NP AeNCTBUAX BCEPbES.
Ho 3To ckopee npon3BoanT BrnevatieHne none3Horo noboyHoro pesynbraTa, Yem cneymranbHOm
CTpaTernyeckomn Lenu, paan KoTopor pa3BuBaloTCA UTPOoBble popMbl NOBeAeHNA. XOPOLLO U3BECTHO,
Kak nio6AaT nrpatb aetn. Ho B urpe nx npmBneKkaeT He TONbKO 1 fla>ke He CTONbKO YAOBOJIbCTBUE OT
b13MYeCKoro ynpakHeHNsa Un NpPoABAEHUA CBOEN NOBKOCTW, CKOJIbKO Urpa Kak TakoBas. Korga
ManbyMKM UrPatoT B CONAATUKOB, @ AEBOYKN B KYKJ1bl, OHN HUYErO HE TPEHUPYIOT, KpOME CBOEro
BOOOpaXkeHUs, T. €. CNOCOOHOCTM NPOU3BONbHOIO accoUnmnpoBaHmna. OT 3TUX-TO NPOU3BOJIbHbIX
accouunauni OHM 1 NonyYyaloT yaoBonbCTBue. [leTckasa urpa — ¢pasa pas3BuTuA, Yepes KOTOpYIo
Hen30eXXHO JOKEH MPONTUN KaxAabl YenoBeK, YTOObI CTaTb YenoBekoM. K.YyKOBCKNI B CBOEN
3aMeyvaTtenibHom KHure «OT ABYX A0 NATU» MHOIO CTPaHML, NOCBALWAET Pa3BUTUIO MbICTN 00
abConTHOM HEOOXOAMMOCTI SNIEMEHTOB UTPbl U PpaHTa3nm B BOCNUTaHUKN pebeHKa. [leTn He moryT
0601TKCb 6€3 HMNX, OHM HYXKHbl UM, Kak BO34yX. [leTn npefaloTca urpe Co BCEM »KapoM, OLLyLLan ee
KaK HeUYTO HY>KHOe, Ba)kHOe, cepbe3sHoe. K.YyKoBCKM NULLET:

Al 3Han manbuyraHa, KOTOpbIN, Urpas B TPyboUnCTa, BOCKIANKHY

— He Tporam meHsa, mama, Tbl 3anayvkaewbcal.. VI gpyroro, KOTopbi Mo xody urpbl
HaZoNro NpeBpaTUCA B KOTNETY 1, LOOPOCOBECTHO WNNA Ha CKOBOPOAe, B cepaLax
OTTOJIKHY/ CBOIO MaTb, KOrAa OHa 6pocunachb K HeMy C nouenysamu:

— Kak Tbl cMeewWwb LuenoBaTb MeHA )KapeHHOFO!

YyTb Moa TpexneTHAa Mypa, nrpas, pasnokusia Ha nosy CBOM KHUMU, KHUM TOTYaC e
caenanncb peykomn, rae oHa fioBuna pbiby n ctnpana 6enbe. M, HeyasHHO HACTYNMB Ha
O[HY KHUTY, OHa TaK eCTeCTBEHHO BCxnmmnHyna «Omn, A 3amounna cebe Hory», UTo 1 s Ha
CeKyHAy noBepwus, 6yATO 3T KHUIMM — BOAA, U YyTb HEe BPOCUIICA K HEl C MONTIOTEHLEM.

Bo Bcex aTux nrpax pe6ﬂTa BbICTYNAOT KakK aBTOPbI 1 B TO K€ BpeMA NCNONTHNTENN
CKa30K, Boriowarwowine nx B CuUeHNYeCKnx o6pa3ax. N xaxpa BEPUTbL B CBOW CKa30YHbIN
BbIMbICEJT Y HUX TaK B&J/IMKa, UTO BCAKAA NMOIMbITKa NOCTaBUTb UX B PaMKN
AEeNCTBUTENbHOCTY Bbi3blBaeT Y HNX >Kap|<|/||7| NnpoTecT.
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Yepes noTpebHOCTb B Urpe annapaT yrnpas/ieHnsa accoumaumamMmm BrepBble 3asBAET O CBOEM
npucyTcTBUK. Yl NOCKONbKY OH CyLLeCTBYET, OH [OMKEH paboTaTb, OH TpebyeT cebe aena. ITO TaK xe
eCTeCTBEHHO, KaK TO, UTO fierkme TpebytoT BO3AyXa, a XenyaoK — MULLW.

4.3. I3roToBneHne opyauii

OpgHako oCTaB/M Urpbl U NepenfieM K cepbe3HbIM MOCTYNKamM B3pOC/ibiX togein.

[OBOpPA O NPONCXOXKAEHMN YeNIOBEKA, B KaUYeCTBe NepBOro ero OT/InymA OT *KMBOTHOMO YKa3blBalOT Ha
MCNOJb30BaHME N N3rOTOBMIEHUE OpyAnIA. Peluatowmnm 3gecb ABNAETCA, KOHEUHO, U3roToBMeHne
opyaun. Ucnonb3oBaTtb NpeameTbl B KaYeCTBe OPYAUN MOTYT U XKUBOTHbIE. [JATNOBbIN BbIOPOK C
[@nanarocckmx oCTPOBOB C MOMOLLbIO KOMIOUKN KaKTycCa WK LWEeNOYKN BbIKOBbIPMBAET YePBAKOB 13
KOpbl gepeBa. Kaxkablin, KTO BUAen Ha KNHOKaApax, Kak TIOBKO YNpPaBAAETCA BbIOPOK C 3aXKaTon B
K/IOBE KOJMIOYKOM, HEe MOKET He COrflacUTbCA, YTO 3TO ABHOE N BeCbMa MCKYCHOE NCNOJib30BaHne
opyaua. KannpopHuinckaa mopckas Bblgpa NOXUTCA Ha CMIUHY Ha MOBEPXHOCTU BOAbI, KNageT cebe Ha
rPyAb NIOCKMIA KaMeHb 1 pa3buBaeT 06 Hero pakywku. O6esbAHaM Clly4aeTca NOb30BaTbCA MNaNIKON
N KaMHeM. OT1 NpUMepPbl Ype3BblYaMHO CKYAHbI, O4HAKO OHW MOKa3blBAKOT, YTO NPUHLNNMANIBHO B
NCMOJb30BAHUM XUBOTHbIM OPYAUI HET HAYEro HEBO3MOXHOro. B camom gene, nouemy nnaH
LAENCTBUIA, NepefaBaeMblil MO HACNeACTBY U NOAKPENIAEMbI 0OyYeHNEM, HE MOXET BKIOYaTb
BbIOOpa 1 NCMONb30BaHMA oNpeaeneHHOro poga npeametoB? Beab Takne NOHATUA, KaK «4IMHHOE,
OCTPOE» UNN KOKPYII0E, TAXKEN0E», BMOJIHE AOCTYMHbI XXNBOTHOMY. OueBUAHO, NpuMepbl, NOJ06HbIe
NpvBeAEeHHbIM BbllLe, peKM NOTOMY, YTO OPYAMA, KOTOPbIE MOXHO NOYUYnUTb OT NpUpoabl 6e3
CneumanbHOro N3roToB/EHUA, BECbMa HECOBEPLLEHHbDI, U XXUBOTHbIE C 6ONIbLLMM YCNEXOM
MCMOMb3YIOT N COBEPLLEHCTBYIOT B NpoLecce 3BONUMN CBOU eCTeCTBEHHbIE OpPraHbl: KII0B, KOrTw,
3y6bl. YTOObI NCNOb30BaHME OPYANIA CTaNo He UCKITKUYEHNEM, @ NMPABUIIOM, HAAO0 YMETb U3rOTOBAATb
NN xoTa 6bl HaxoanTb Noaxoaswmne npeameTbl ad hoc, T. e. cneyranbHO ANA AaHHOMO KOHKPETHOro
cnyyas.

JlonycTm, Bam Hafo 3abuTb rBo3Apb, a y Bac Nof PYKow HET MonoTKa. Bbl ornsabiBaeTech, Mula
NoAXoAALNA NpeaMeT, U BUAUTE Ha cTosie 6pOoH30BbIN 61ocT HanoneoHa. PaHblue Bam HUKOrAa He
NPUXOANIOCh 3aKoslaunBaThb FrBO3AMN HanoneoHamn. MoXXHO fake AONYCTUTb, YTO HUYEM, Kpome
HaCTOALLEro MONoTKa, Bbl rBO3Aei He 3abuBann. ITo He MOMeELLAEeT BaM B3ATb 610CT 1 3a6UTb rBO3.b.
Accoumauum reozab — 610CT y Bac He 6biy10. Bbl ee co3ganm 3aHoBo 1 ad hoc. Bbl conoctasunu B
CBOEM BOOOpaXkeHUM reo3ab 1 610cT HanoneoHa, npeactaBunmn, Kak Bbl 3abuBaeTe UM rBo3[b, U
OCYLLEeCTBWM 3TO Ha fgene.

4.4, BOO6P3)K€HI/IC, INTAHNPOBAaHUE, IPEOJOTCHNIE€ MHCTUHKTA

Echms MO3ry XMBOTHOIO CyllecTByeT accolnaunma mexagy npeametom X— opyanem n npegmeTom Y
— obbekToM AencTeuna (I/I, KOHEeYHO, CI)I/I3I/I‘-I€CKaFI BO3MOHOCTb BbIMNMOJIHUTb [J,GVICTBVIE), TO OHO
OKaXKeTCA CNOCOOHbIM NnPUMeHUTb opyane. Ecnu e Takomn accoymaymm HeT, TO XMUBOTHOE «He
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porapaetca» caenatb 310. Cobaky MOXKHO 06yuMTb NoATAaCKUBaTb 3y6amm ckamenky X K 3abopy Y,
3abMpaTbCA Ha CKaMeNKy 1 NepenpbirMBaTb C Hee yepes 3abop, KOTOPbIN MHaYe OHa NPeodoseTb He
mMoXeT. Ho ecnin oHa He obyyeHa 3TOMy, TO CBOUM YMOM el 10 3TOro He gonTtn. OHa NpeKpacHO 3HaeT,
YTO CKaMelnKy MOXKHO rnepeaBuratb ¢ Mecta Ha Mecto. OHa TakXe 3HaeT, Kakmne BO3MOKHOCTH
OTKPbIBAOTCA Nepes Hel, eCyiv CKamelKa CTOUT OKoNo 3abopa. NprcrtaBbTe CKaMenKy — OHa TYT XKe
BCKOYMT Ha Hee 1 nepenpbirHeT yepes 3abop (NpegnonaraeTca, YTo e 3To NoYEMY-TMO0 HY>KHO).
3HauwnT, OHa yMeeT NpeaBuaeTb pe3ynbTaT KomOouHaumm X n Y. CooTBeTCTBYIOLWAs MOAeNb eCTb y Hee
B Mo3ry. Ho 3Ta moenb NeXxnt mepTBbiM rpy30oM, M6o cobaka He MOXKeT NpeacTaBuUTb cebe
KombuHaumio XY B BUAE Lenu, K KOTOpoW Hafo CTPEMUTLCA, 411 3STOTO e He xeamaem 8000paXeHUS.
Mano 3Hatb, uTo 6y0em, ec/iu, HafO elle BOOOPasnTb, UTO Moxem 6bims. CyxoBaTyto Gopmyny,
OTOXAECTBAAIOLLYIO MbilWIeHUe C yrpaBieHneM acCoLMnpoBaHMEM, MOXHO NepeBecT Ha MeHee
TOUHbIN, HO 60onee 06pa3HbIN A3bIK KaK criefyloLee yTBEPKAEHNE: YENTOBEK OTINYAETCA OT
»KMBOTHOIO TEM, YTO OH 061aaeT BOOOpaKeHMeM.

MocTponM NPOCTEHbKYIO MoAenb PaboTbl BoobpaxkeHUs. O603HauUnM Yepes A cuTyaumio, Kotopas
MMeeT MeCTO B IaHHbI MOMEHT, 1 Yepe3 Z — cuTyauuio, KOTopoi Hago AocTndb. bygem cumtaTtb, UTo
Npu 3a4aHHON CUTYyaL MK HEMOCPEACTBEHHO AOCTVXUMOWN ABNAETCS NULLb YacTb CUTyauuid, n ygem
3anucbiBaTb 3To GopMynamm BMAa

A->(B,CH,2),
rae B CKoOKax CTOAT CUTyaunn, HeNnoCcpeaCcTBEHHO AOCTUKUMblE 13 A.

JlonycTm, UTO HEKOE XNBOTHOE (N1 YeNnoBeK) 3HAET, KaKne CUTYyaLumn AOCTUXUMbI U3 KaKuXx, T. €. B
€ro Mo3ry ecTb psAf accouunaLmii, KOTopble MOXXHO 1N306pa3nTb popmynamm, NOJOOGHbIMM
npuBeaeHHoN. Mbl Takxke 6yfemM cumTaThb, UTO AJA KaXKA0ro nepexoaa oT AaHHOW CUTYaLUN K ApYro
(BOCTUXKMMOW HEMOCPEACTBEHHO) M3BECTHO OCYLLECTBISIOLEE €ro AeNCTBIE, HO He 6yiem BBOAUTb
ANsi Hero 0603HauYeHus1, YTOObI He 3arPOMOXKAATb 3aMuCh.

Echms MO3ry eCTb MMEHHO TakKaAd accounalund, Kak rpueegeHHaa Bbiwle, U, 1eaoBaTesibHO,
cocTosiHue Z OOCTUXNMO N3 A, TO XXMBOTHOE Cpa3y Xe BbIMOJIHUT HY>KHOE AencTsume. ﬂ,OI‘IyCTVIM
TeNnepb, YTO MO3TI coAepKNT CefyrLwyto COBOKYMNHOCTb accouunauymn:

A (B,C, D),
B->(E F),
D> (G,H,I1J),
H - (B, C),

1> (8,C, 2).
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B sTOM Tabnuue Henb3a OTbICKaTb A4ENCTBME, KOTOPOEe NPUBOAUIO Obl B Z, MOSTOMY »KMBOTHOE,
nocTaB/IeHHOE Nnepej Takow 3agaven, pewntb ee He cmoxkeT. OHO NM6o HMYero He ByaeT genatb,
nnbo bypeT meTaTbCcA — coBepLlaTh B becnopsaake Bce feNCTBUA, KOTOPble eCTb B Tabnnue. Yenosek
»e BOOOpasnT, YUTo OH coBepLLMN AeNCTBUE A, UTOObI MOHATb, KaKne CUTYaLumn CTaHyT ANA HEro
[OCTYNHbIMW B 3TOM criyyae. MiHaue roBops, OH cO34acT HOBble accoumnaymm, KOTopble MOXHO
3anmcaTtb Tak:

A->B->E,
A>B->F

MpaBga, 3T1 accoumaumm OKasblBalOTCA B JaHHOM Cjlyyae 6ecrnone3HbIMK, HO, NPOAosIXKas Nofo6Hble
NOMbITKW, OH B KOHLIE KOHLIOB, HAaAET peLleHmE;

A>D->I->Z

Mo>HO, KOHEUYHO, NATN N C APYroro KoOHUa — oT uenu Z. [naBHbIM 34ecb ABAAETCA TO, YTO caMa
Tabnunua accoumauunm He OCTaeTCA HEM3MEHHOM, OHa CTAHOBUTCA 0ObeKTOM paboTbl NO MeToady NpPob
N oWKnOOK, MONONHAETCA HOBbIMU CTPOYKaMU. M 3TK CTPOUYKM NOABNAKTCA HE Nof BO3AeNCTBMEM
BHeLHeN cpepbl (KOTopoe onpeaenaeT TONbKO NCXOAHbIN CMNCOK accoumaunin), a B pesynbTtaTe
GYHKLMOHMPOBAHMA CreLmanbHOro MexaHn3ma, Nog4YMHEHHOro CBOMM 3aKOHaM 1 NMpaBuiam.

3ayaTkn BOOOpaXKEHMA eCTb 1 Y BbICLUNX XUBOTHbIX. B YaCTHOCTM, OHM NPOABNAOTCA, KaK 6bIn0
OTMEYEHO, B Urpax. Y cambliX Pa3BUTbIX XNUBOTHbIX — Y€/TOBEKOOOPA3HbIX 00e3bAH — 3/1IEMEHTbI
BOOOpPa)KeHUA yKe BNOJIHE OTYETANBO BUAHbI B noBeaeHnn. OHU NPOoABAAIOT COOOPa3nNTENbHOCTD,
HeQOCTYMNHYI0 cobakaM 1 A pYrM »KMBOTHbIM. I3BECTHbI OMbITbl, B KOTOPbIX 06e3bAHa NCNONb30Bana
noacTtaBKy (Ky0), uTobObl fOCTaTb NOABELLEHHYIO MPUMAHKY, 1 AaXe CTaBua Kyb Ha Kyb, ecniv 37O He
nomorano. O6e3bAHa MOXKET BbITONKHYTb U3 OTpe3Ka TPyObl MPUMaHKY C MOMOLLbIO Nanku, UCKaTb
noAxoAALLYIo NankKy 1, HAKOHeL,, paclennTb ee HaABOE, eC/IN OHA OKa3blBaeTCA C/IULLKOM TOJNICTON U
He BXOAMT B TPYOY. TO y»Ke MOXHO CUMTaTb HayasioM U3rOTOBNEHUA OPYLUN.

N BCce-Taku rpaHnLla NPOXOAUT He Mexay cobakom 1 06e3bAHON, a Mexay 06e3bAHON 1 YenoBekom. B
KaKOW-TO MOMEHT CMOCOBHOCTb yNpaBieHNA acCOLMMPOBAHNEM Y HaLLMX NPEAKOB NpeBbicuia TOT
MOpOr, 3a KOTOPbIM OHa CTana GaKTOPOM, Ba>KHbIM A71A BblXUBaHWA. M Torga ssonouua nowna no
NyTW COBEPLUEHCTBOBAHMA 3TOM cCNocobHOCTN. COBEPLINIICA METAaCUCTEMHbIN Nepexod. Yenosek
OTAENNNICA OT MUPaA XUBOTHbIX.

B npouecce oyenoBeurBaHUA Urpanm posib MHore GakTopbl U B NEPBYIO OUepeab YCTPOMCTBO
KOHeUYHOoCTen YyenoBekoobesbsaHbl. Kakne 6bl yMHble yKa3aHWA HU AaBas MO3T, OHU NponaayT
BNYCTYIO, EC/IN HET BO3MOXKHOCTY UX dr3nyeckon peanmsaumm. Ho Hanmume opraHoB, COCO6HbIX
OCYLLECTBNATb TOHKME AENCTBUA, CamMo No cebe He NOPOAUT MblluieHnA. Hacekomble pranyeckm
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CNocOOHbI K OUYEHDb C/TOXKHbIM onepaunAam, narbl AWEPOB MOTIN 6bl, B npunHUuUne, Toxe NoCNyXmTb
NCXOQHOW TOYKOW AnA Pa3BUTUA PYKK, a Wynasnbla OCbMWHOra MO cBoen KOHCTPYKUMK coBepLlUEHHEE
HallnX pykK. Be,u,ymaﬂ pOJib, HECOMHEHHO, NPUHAOJTIEXKUT MO3TY. B 10 Xe BpeMAa pykin
yesioBeKO0OE3bAHBI 1 BO3MOXHOCTb UX OCBO60>K,[1€HI/IFI npn XO,D,b6e COAEeNCTBOBANM TOMY, UTO
cnocobHOCTb MO3ra K ynpasneHno accounmaynamm Ctala (qepe3 nocpencTeso NCroJjib30BaHNA U
n3roTtoByieHnA opy,£|,|/||7|) CI)aKTOpOM, nmMmewLwnm pellaroee sHavyeHne gniAa BbiXKNBaHUA. B aTom Xxe
HanpasineHnm Mmornum AEeNCTBOBaTb U apyrue d)aKTOpr, Harnpumep pe3koe nameHeHne npmnpoanHbIx
yCJ'IOBI/II7I. A MoXeT ObITb, nrpatoT poJib €elle Kakmne-To obcTtoATenbcTBa. BoisicHeHne KOHKPETHbIX
yCJ'IOBI/II7I NMPONCXoXaeHnma YenoBeka N PoJin B 3TOM Mnpouecce pa3/inyHbiX obcToATeNnbCTB —
npo6nema CJ10KHaA N NHTepeCHanA. Haa Hen pa60Tar0T MHOrme yyeHble,. Ho He oHa ABnaeTcA
npeamMmeTom HacToALWEN KHUIrM. Ham 4OCTaTOYHO 3HATb, UTO Heo6xo,£u/||v|oe Ana MmeTacmcteMHoOro
nepexoaa CoOyeTaHne yCJ'IOBI/II7I OoCyLlecTB/IANOChD.

Tak Kak uenu, Bxogalme B KauecTBe BaKHEeNLLMX S/IEMEHTOB B NJlaHbl, CyTb NpeacTaBneHuns,
CNOCOBHOCTb NPON3BOJIbHO ACCOLMNPOBATb NPEeACTABNEHNA O3HAYaeT CNOCOOHOCTb MPOK3BOSILHOIO
COCTaBNEHMA NNAHOB. YenoBeK MOXeT peLwunTb, CHavyana a caenatw A, notom B, notom Cu . 4.
Bo3HMKaeT COOTBETCTBYIOLWAA LIeNoYKa accoumaumin. Yenosek MoXeT peLlmnTb: Hago 06s3aTenbHO
caenatb X. Bo3HmKaeT accoumnauma «X — Hago». Y XXMBOTHOIO TOXeE BCe BPeMA BO3HMKAIOT HOBbIe
KOHKpPETHbIe nnaHbl. HO MexaHn3m nx BO3HMKHOBeHMA MHOoW. OHM BCeraa ABNAOTCA YacTblo bonee
obLero (cToAwLero Bbllle B Mepapxum) nnaHa, a B KOHEYHOM cyeTe — UHCTUHKTA. Lienn, Kotopble
CTaBUT KMBOTHOE, BCErja HarpasneHbl Ha OCyLeCTBleHe NHCTUHKTUBHOIO niaHa AenCcTBUN.
NHCTUHKT — BEPXOBHbIN CyabA NOBEAEHUA XXMBOTHOIO, €ro abCOMIOTHBIN N HENPepeKaeMblli 3aKOH.
YenoBek Takxe NonyyaeT B HAaC/1eACTBO ONpefeNieHHble MHCTUMHKTbI, HO 6narogapa cnocobHOCTH
yrnpaBneHnsa accoumaumamMm OH MOXXET 0O0NTN X, MOXKET CO3AaBaTb MJlaHbl, He NOAYNHEHHbIE
NHCTUHKTY 1 Ja)ke BpaxaebHble emy. B oTnnume o1 KMBOTHOro YenoBek cam cebe CTaBUT Lenu.
OTKypa 6epyTca 3TK Lenn 1 NiaHbl, Yemy OHU CyKaT — 3TO Apyromn Bonpoc. Mbl KOcHemcsA ero,
Korga 6yaem roBopuTb O YenoBeKe Kak O coumanbHoM cylecTtse. Ceyac HaM BaXKHO NMLLb TO, UTO
MO3I YefloBeyeCcKoro MHAMBMAYYyMa yCTPOEH Tak, UTO faeT eMy BO3MOXHOCTb BbINTU 3@ paMKU
WHCTUHKTUBHOIO NOBeAeHuA.

4.5. BHyTpeHHMII yYuTENb

OTHIOAb He KaXayo onepawnio, KOTOPYH COBEPLLAET YeSIOBEK, OH COBEPLLAET «Ha JIMYHOM
BOOOpaXkeHUM», T. €. Kak 6yaTO BNepBble OTKpbIBasA ee AnA ceba. HanpoTtus, 60nbLyio YyacTb
onepauuni YenoBekK (BO BCAKOM Cllyyae, B3pOCSibii) fenaeT 6e3 yyactusa BooOpaxKeHna Kak HeuTo
PYTUHHOE, MPUBbIYHOE, PETYNINPYEMOE YXKe CNTIOXUBLUIMMMNCA accoumaumamm. MexaHn3sm Takmnx
onepauuin He OTINYAETCA OT TOrO, YTO Mbl HabNAaeM Y XUBOTHbIX. I cnocob, KOTopbIm
HeobxofuMble accoumaymm Obiim BbipaboTaHbl, Mbl Ha3blBaeM, KaK Y XXUBOTHbIX, 00yyeHnem. Ho
MeXaHM3M OOyUYeHMA Y NMIOAEN 1N Y XUBOTHbIX PanKanbHeNLWNM 06pa3oM pasnmyaeTcs.

Y XMBOTHbIX HOBblEe accolmnaL M obpasyloTcs B HEKOTOPOM CMbIC/ie HAaCUTbHO, N3BHE. YToObI
ob6pa3oBanacb accoumaLma, oHa oKHa ObiTb MOTMBALMOHHO 060OCHOBaHa, CBA3aHa C
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OTPULATENBHOWM N NONOXKMTENbHOW 3Mounenn. Heobxoammo nogkpenneHne. MHave rosops,
obyyeHne NPoncxoanT TONbKO KMETOAOM KHYTa U NpAHUKa». Korga obyyaeTtca yenoBek, OH cam nget
HaBCTpeuy obyuyeHno. He NOTOMY, UTO OH 3HAET, YTO KYUUTbCA NOoNe3HO». Pe6eHOK 3TOro He 3HaeT, HO
obyuyaeTca Hanbonee nerko 1 akTMBHO. Accoumaumm obpasyroTca y Hero «npocTo Tak», 6e3 BCAKOro
nogkpenneHua. 31o paboTaeT MexaHV3M yNpaBneHNA acCoLMNPOBAHMEM, KOTOPbIN TpebyeT cebe
nuwmn. Ecnn ee HeT, yenoBeKy CTaHOBUTCA CKYYHO, @ 3TO OTpuLaTesibHasA SMOUNA. YunTento HeT
HagoOHOCTN HaBA3bIBaTb UTO-TMO0 pebeHKy nnm Yyenoseky BoobLe, ero 3agaya NMilb B TOM, YTOObI
[aTb NuLLy ero BoobpakeHuto. [onyyan 3Ty nuLLy, YenoBeK UCMbITbIBAET YAOBObCTBME. Taknm
06pa3om, OH BCerga yumTca cam, U3HyTpW. 3TO aKTUBHbIN, TBOpYeCKni npouecc. bnarogaps
MeTaCcMCTEMHOMY Mepexoay YenoBek Npruobpen coO6CTBEHHOrO BHYTPEHHErO YUNTENA, KOTOPbIN
HenpepbIBHO YUYUT €ro, WefKkaa BHYTPEHHNM KHYTOM 1 3aMaHNBaA BHYTPEHHUM NPAHUKOM.

«BHYTpEeHHUIN yumTenb» — He MaHbsK, OH MOAXOAUT PEANTUCTUYECKN K BO3MOXHOCTSIM YUEeHUKa.
OTHIOAb He BCe NpeacTaBieHns, coBnagatoLme unm 6nmnsKkre no BpemeHmn, obpasytoT ycTonursble
accoumaumn. Ecnm 661 310 6bIN10 TaK, TO 3TO 03HAYasno Hbl HanMune abcoNTHOM NaMATY, T. €.
BO3MOXHOCTb BCMOMHUTb KaXabli 3n130[4 CBOEN XU3HW. Mbl 3HaeM, MoYeMy Takol CNOCOBHOCTY HeT.
MoXHO caenaTb NPeLNoNoXeHNe, YTO A 3TOro NPOCTO He XBaTaeT MHGOPMALMOHHON EMKOCTH
mo3ra. OHaKo cyLlecTBOBaHME Ntofen, YbM CMOCOOBHOCTM K 3aNOMUHAHNIO HECPaBHEHHO OosblLue,
yem y 06bIYHbIX NilofAeN, MO-BUANMOMY, MPOTUBOPEYNT STOW FMMNOTE3E N CKIIOHAET K BbIBOAY, UTO AENO
CKopee B KaKMX-TO AeTanAx yCTPOMCTBa YrpaB/ieHNa accounmnpoBaHmem. Tak unm nHaue, Ho pas
abCoONOTHOM NaMATU HET, HeO6XoANM KpUTepuin ana otbopa accoumaumin. OanH U3 KpUTepues y
yenoBekKa TakoW Xe, KaK Y XXUBOTHbIX, — 3MOLMOHasNbHAA Harpy3Kka. Mbl B nepByio ouepesb
3anomMMHaeMm To, YTo CBA3AHO C amoumAMn. OfHAKO Y YeNioBeKa eCTb U APYroi KpUtepuin (KoTopblii,
KCTaTW, CBUAETENBbCTBYET O HAaNIMUMK YNPABIEHNA aCCOLUNPOBAHMEM): Mbl MOXEM PELINTb
3aMOMHUTb YTO-NIMOO U B pe3ysbTaTe AeNCTBUTENIbHO 3TO 3aNOMHUTb. HakoHew, TpeTunin n cambii
3HaAUUTESNbHBIN KPUTEPUIA — 3TO KPUTEPUIA HOBU3HDI. MI3BECTHO, UTO YesIOBEK 3aMOMMHAET HOBOE AJ1A
Hero 1 paBHOAYLIHO NPOMyCKaeT CTapoe (B OAHO YXO BOLIIO — B APYroe Bbilno»). Ho uem
OT/INYAETCS KHOBOE» OT «CTaporo»? Beab HMKaKme BnevyaTneHns He NOBTOPAIOTCS, CTPOro roBops,
ABaXnabl. B 3ToM cMbicne Kaxkgoe BrieyaTtrieHne — HoBoe. Mexay Tem, Koraa Mbl ClblLLM
paccykaeHns Ha N3buTyto TeMy WU BUAMM Ha dKpaHe n3butble CMTyaumm, Mbl HAUMHaAEM 3eBaTb U
AOCaAJINBO MalleM PyKo: «ITo yxKe 6biniol» Korga noTok BrnevaTneHnin yKnaabiBaeTcs B yxKe
CYLLECTBYIOLIME MOAENM, Halll KBHYTPEHHUIN YUnTeNb» HE BUANT HEOOXOAMMOCTN MEHATb MOAENb U
BMeyvaTieHns NPOCKanb3biBaloT 6e3 BCAKUX NOCNEACTBUN. DTO TOT CJlyyal, Korga Mbl Hanepes 3Haem,
yTo 6yfeT panblue. Korga »ke onbIT TakoB, UTO Mbl He 3HaeM, YTo ByfeT aanblue, iy Tem 6osnee ecnu
OH NPOTMBOPEYNT MOAENN, TO MOABMAIOTCA HOBbIE aCCOLMaLMN — MOAESb YCIOXHAETCA.
COOTHOLLEHME C YXKe CYLLECTBYIOLEN B MO3IYy MOAESNbI0 — BOT KPUTEPUI HOBM3HbI BrieYaTieHNs.

3aI'OBOpVIB O NMNaMATU N OPYTruxX CTOPOHAX NCUXNKN YEJTOBEKA, Mbl 3aTPOHYJTI MHOXKECTBO
HepeLweHHbIX npo6neM. K cuyactblo, B Hally 3aflavy He BXOOAUT CUCTEMaATNUECKOE U3JTOKEHNE
NCUXOJOTNN YesloBeKa, TeM bornee B ee «KV|6epHeTI/I3VIpOBaHHOM» BapunaHTe. Mbi yaoBneTBoOpnmMmca
6ernbim O630pOM NCNXNYeCKnX 4epT, OT/INYaoWNX YesioBeKa OT dKUBOTHOTI O, YyTOoObI y6e,£l,I/ITbCFI, yTo
OHU ABNAKOTCA eCTeCTBEHHbIMU CNIEeACTBUAMU METACUCTEMHOTIO nepexoaa — BO3HUKHOBEHNA
alfinaparta, ynpasndanouwero acCcoyunnpoBaHneM.
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Mbl Bugenu, 4to ynpasneHne acCounnpoBaHnemM NPUBOANUT K KaUeCTBEHHOMY OT/INYKIO 0OyYaemMoCTy
yesioBeka OT 06y4YaeMOCTU XXMBOTHOIO. 3aMEeTUM, KCTaTU, YTO TO OFPOMHOE KONIMYECTBEHHOE
pasnuuune, KOTOpoe CyLeCcTBYeT Mexay 00yuyaeMOCTblo YeNnoBeKa 1 >KMBOTHOTO U BblpaXaeTcs
MPOCTO B KONMYECTBE UHPOPMaLIMK, 3aNOMUHAEMON B NpoLecce 06yyeHus, TakxKe ABNAETCA NPAMbIM
cneacTBMem MetacucteMHoro nepexoga. OHO BbiITeKaeT 13 3aKOHa pa3pacTaHuA npeanocsieqHero
YPOBHSA, O KOTOPOM Mbl YTOMWHANM B CBOe BpeMA. [TpegnocneaHnin ypoBeHb B JAHHOM Cllyyae — 3TO
dur3mnyeckne yctponctea ana obpasoBaHuA accoumalmin. PasmHoOXeHMe 3TUX YCTPOMCTB O3HavaeT
yBenuueHune namatn. OTcTynas, B BUAE UCKIIYEHNA, OT CBOEro NpUHUMNA — He paccMaTpusaTb
CTPYKTYPHbIX MOZEeNen Mo3ra, Mbl yKaxem (puc. 4.1) Ha pa3pacTaHue Kopbl FOSIOBHOIO Mo3ra'y
yenioBeKa, KOTOpas COrnacHo Bceobuemy (1 Xxopolo 060CHOBaHHOMY) MHEHMIO ABNAETCA
XpaHunLem accoumnalmi.

WL S B

] sersssssssssssssiassrssarrnnnnrnnsrasas SO )
i B cm

SRS

A "-"'?"""-!;:;-,:ﬁi “

e 'ﬁﬁ

"‘l,":“_\ T R .:.\"R"\

R b ""-.'f"\ :

R %ﬁ&”&%ﬁ%ﬁﬁ%ﬁ%ﬂhﬂﬁ%&

L v

Puc. 4.1. Tnowaab NOBEPXHOCTM KOPbl FONIOBHOIO MO3ra fIolajn, OpaHryTaHra u Yenoseka

4.6. CMenrHOe U MpeKpacHoe

Ho KauecTBeHHble OTINYNA BCE-TAKN NHTEPECHEE. Mbi yXe YCTaHOBWJIN, UTO Hanyme cneunanbHOro
dalfinaparta ynpaeneHna acCcounmnpoBaHeEM AenaeT A1q YeJsioBeKa o6yqu|/|e dKTUBHbIM MPOoLeCCOM,
CBA3aHHbIM C MOJIOKNTEJTIbHbIMN U OTPpUUATEJIbHbIMA SMOLINAMN. OTO NCTUHHO YefioBeYyeckune
SMOUNN, HEQOCTYMHbIE CylleCTBaM, KOTOpPblE He o6na,u,a|0T YKa3aHHbIM almnapaTtoMm. 3 Toro d)aKTa,
YTO UeJ1blo aCCOUNNPOBAHUNA ABAETCA NOCTPOEHNE MOAENTN (I/IJ'II/I MO,U,GJ'IEVI) BHeLWHeWn cpeabl, MOXHO
coenatb BbiBOA, UTO HOBAaA sMOLNA 6y,EI,ET VMETb NONOXKUTENbHbIN 3HAK B cJlydae yCTaHOBJ1EHNA
accoumnaynn, ynquuaromeVl MO3roByro 0eATesIibHOCTb MUpPa. 3Ty SAMOUNIO MOXHO Ha3BaTb
yaoeonbcmeueM Oom HOBU3H®bl, yI'IOTpe6J'IFIFI TepPMWNH «KHOBU3Ha» B TOM CMbICJ1e, KOTOprIZ Mbl Npugaem
€My BblLLE. COOTBeTCTByIOU.WIO oTpnuaTesibHyO SMOUNIO Ha3blBaloT CKyKOVI. Bbiwe mbl nepe4vyncnann
KpUutepun yCtaHOBJIEHUNA N 3aKperJieHnA accouraumm n oTgenanu KpI/ITepI/II7I HOBW3HbI OT KpUTEPUA
HaJTIN4YnAa SMOUMNOHAaJIbHOI o noaKperyieHnA. Mbl nmenu B Bnay 00blYHble aMounin, O6LLI,I/Ie anA
yenoBekKa 1 XMBOTHOro. Bo3seaA yAOBOJIbCTBUE OT HOBN3HbI B PaHI SMOL NN, Mbl MOXXeM 00bABUTD
TpeTI/II7I KpI/ITepI/IVI YaCTHbIM Cfy4YaeM NepBOro. Torga mbl MOXeM cKa3aTb, YTO HEernponm3BoJibHOE
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accouunnpoBaHuMe Bceraa CBsA3aHO C SMOLMOHANbHbIM NOAKPENIEHNEM, HO YeTOBEK MO CPABHEHMIO C
»KMBOTHbIM 0611aaaeT NPUHLMMNNAIbHO HOBbIM KITaCCOM 3MOLMN.

[a, NMeHHO Knaccom. «YA0oBONbCTBUE OT HOBU3HbI» — OUYEHb OOLNI TEPMIUH, MOKPbIBAOLLNIA He
OLHY SMOLNIO, @ Luenbln Knacc ux. MoXKHo cpasy yKkasaTb [iBa ABHO OT/IMYAKOLWNXCA NpeacTaBUTeNA
3TOro KJflacca: YyBCTBO CMELLHOIO U YyBCTBO MPeKpacHoro. Bpag nu KTo-HMbyab B HacTosALee Bpems
BO3bMeTCA YTBEePKAaTb, YTO OH O KOHLA MOHMMAET NPUPOAY STUX SMOLUN U MOXKET AaTb UM
CKONbKO-HMOYAb feTanbHY0 KnbepHeTnyeckyo nHtepnpetaumio. OqHako HECOMHEHHO, YTO OHM
HeoTAEeNVMbI OT NO3HAHWA MUpPA, OT CO34AHMA HOBbIX MOAENEN,

Yto Bbi3biBaeT y Hac cMex? CoBepLUEHHO HeOKMAAaHHOe, HO B TO Xe BpeMsA 3aKOHHOe 1 3agHUM
YMCITIOM BMOJTHE MOHATHOE HapyLUEeHME KHOPMaJIbHOro» xoAa cobbITnin. HeoxnaaHHaa accoynaums,
GeccmbICieHHas Ha NepBbIN B3rnA4, HO OTpaXKkaloLasa Kakme-To rMyOrHHbIe CBA3M MexXay Bewamun. Bce
3TO, KOHEYHO, CO3[aeT HOBYIO MOAENb M Pa U [OCTaBAAET YA0BONbCTBUE, NPONOPLUMOHaNbHOe ee
HOBU3He. KOHeL HOBMU3HbI — 3TO KOHel, CMeLLHOro. Korga Hac NbiTaloTCA CMEeLnNTb B COOTBETCTBUN C
XOPOLLO 3HAKOMOW MOAESbIO, Mbl Ha3blBaeM TaKoM IOMOP MIOCKMM. Ho 3TO NOHATNE Ype3BblYanHO
OTHOCUTENbHO. KOMY He3HaKoMa CMTyauus, Koraa B OTBET Ha pacCKa3aHHbIN aHeKAOT OAUH
cnywatenb pa3parkaeTcsa XOXOTOM, a APYron Wb KUCIO YcmexaeTca? Vx pasnuyaeT, o4eBUAHO,
OTCYTCTBME NN Hanuume cooTBeTcTBYyoWwen mogenu. OueHb BaXHa Aj1a YACHEeHUA Npupogbl toMopa 1
Apyraa cuTyauua: Korga ofuH XOX0o4eT, a Apyron HernoHumMatowe xionaeT rnasamu. «He gowno!l» —
FOBOPAT B TakMX cnyyasx. LLlyTka okasanacb CMWKOM TOHKOW A 3TOro YesioBeKa, OHa ONupaeTca Ha
Takume accoumaumm, KOTopbixX y Hero HeT. CmeLLHOe BCerga NexKUT Ha rpaHn MexKay TPUBUabHbIM 1
HEMOHATHbIM. JTa rPaHb Y KaXkAoro CBOA, 1 OHa NepeABuraeTca B npouecce MHANBUAYANIbHOIO
Pa3BUTUA. HNUTO TaK OTUETIMBO He NPOoABAAEeT KyNbTYPHOIO YPOBHA YeNl0BeKa, Kak ero noHuMmaHume
CMELLHOrO.

B YyBCTBE NPEKpPaCHOro 6onblie nHOnBMAYyasnbHbIX pa3n|/|lwu7| mMexay nogbmum, OHO TOHbLUE
3arago4yHee, yem 4yyBCTBO CMELUIHOrO. Ho B HeM eCTb TOT e gMHaMM3M, CBA3aHHbIN C HOBU3HOW
BneyaTtneHusa. Yacrtoe NOBTOPEHNE NMNOHPaBMBLLETOCA MY3blKaJIbHOIO rnpomn3sefeHnAa He TOJIbKO
genaeTt K HEMY paBHOA4YLWHbIM, HO, B KOHLE KOHUOB, BHYLLUAET K HEMY OTBpPalLlEeHNE. OCTpOG
owyuweHne npekpacHOro KpatkoBpeMeHHO, OHO BKJTIOYHAET 3JIEMEHT OTKPOBEHUA, BOCTOPKEHHOTO
yansneHnA. Ero MOXKHO onucaTtb TakXKe Kak BHe3arnHoe YCMOTPEHNE KaKOro-T1o I'J'I)/6OKOI'O nopAaKa,
COOTBETCTBMA, CMbIC/a. Ecnum nbiTaTbcAa aatb KVI6epHeTI/I'-IeCKyIO MHTEPNpETaUnio 3TOMY ABJIEHUIO,
MOXHO MPeAnoNIoXKNTb, YTO HYBCTBO NPEKPACHOIO BbI3bIBaAlOT T€ BMNeYaT/IEHNA, KOTOPbIE O4al0T NULLY
ANA CaMbIX CNIOXKHbIX U TOHKUX Mofenen, peann3yrowmnxca ¢ NOMoLbio KJ'IaCCVI(I)I/IKaTOpOB BbiCWIEro
YPOBHA. oK KJ'IaCCI/I(I)VIKaTOpr OOJTKHbI, 04EBNAHO, B MAaKCMMaTbHOW CTEMEHN CKUMATb
VIH(I)OpMaLI,I/IlO, pacno3HaBaTb qpe3Bqual7|HO CNOMHble NOHATMA. A 3TO 1 eCTb yCMOTpEeHUe FJ'I)/6OKOI'O
BHYTPEHHErro NopAAKa B KaxKyLemcA 6ecnopﬂ,q|<e.

Bce mopenu nepapxmyHbl. bonee cnoxHoe CTpOUTCA N3 6onee MPOCTOro, BbiCcllee onnmpaeTcAa Ha
Hu3Wwee. YenoBek MoXeT ObITb HEeAOCTAaTOYHO Pa3BUT SCTETUYHECKN N HE BNAETb KPaCOTbl TaM, rae ee
BUOAT apyrune. HeI'IOJJ,I'OTOBJ'IeHHOMy aywaTento wenesp CI/IM(I)OHVILIGCKOVI MY3bIKUN MOKa»eTCA
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6eCcCMbICTIEHHBIM HarpoMoXxaeHnem 3ByKoB. C Apyrov CTOpOHbl, 6aHanbHas Menoama unm
NPUMUTVBHBIA FEOMETPUYECKNIA OPHAMEHT He BbI30BYT Y HaC OLLYLLEHMA NPEKPaCHOro: 34ecb
MNOPAAOK CIINLLIKOM OUYEBMAEH. Y HAaC» — 3TO Y COBPEMEHHOIO LIMBUIM30BaHHOMO YeNoBeKa.
Bo3MOXHO, HeaHaepTanew, yBUAEB CEPUI0 TOYHO BblUEPUYEHHbBIX KOHLIEHTPUYECKIMX OKPYXKHOCTEN,
6b11 6bl NOTPSICEH A0 rNYyO6UHbI Ay, NpeKpacHoe ToXe BCeraa Ha rpaHu Mexxay TPUBUANbHbIM U
HEeNOHSATHbIM. MepeaBuKeHne 3TOM rpaHn — 3CTETUYECKOE BOCNUTAHNE — eCTb MO3HaHMe M1pa,
MOCTPOEHME B MO3rYy HOBbIX MoAesei.

Mbl 6epem 4yBCTBO NPEKPACHOro B €ro, e/ YrogHo, YACTOM Bue. B 1eNcTBUTENIbHOCTM OHO GbiBaeT
CBA3aHO C APYrMI YesloBEYECKUMMN YyBCTBAMMW, 06pa3ya YacTo Hepa3pbiBHbIE KOMMIEKChI 1 BANSA
MO3TOMY Ha MHOTVe chepbl 1 aCNeKTbl OOLLECTBEHHON KNU3HWN. DTO 3HAUYEHME SCTETUYECKIMX
nepeXXnUBaHNn, KOTOPOe MOXHO Ha3BaTb NPUKIAAHbIM, MPU3HAHO AaBHO U 6e3ycnoBHO. C uncTomn
3CTETUKON Aeno 06CTonT Xy»Ke. Ha NpoTaKeHnn BCel NCTOpUKN YenoBeyeCcTBa BPeMs OT BPpEMEHU
pa3faBanncb NPU3blBbl MOKOHUNTb C HEIO Pa3 1 HaBCerfda, Kak C YeM-TO He TONIbKO 6ecnosiesHbiM, HO
1 NpsAMo BpeaHbIM. (BpeaHocTb noHMManach no-pasHomy. OfHM 06bABNANN KPACOTY FPEXOBHON,
ApYyrne — oTBNeKaloLen oT KnaccoBoi 60pbbbl.) M HaNpoTKB, Aenanncb NONbITKA BYIbrapHO-
MaTepUanMCTUYECKOro Tosika 06 BbACHUTD 1 «onpaBAaTh» NPeKpacHoe, CBeAs ero K nosiesHomy B
CaMOM XUTENCKOM, ObITOBOM CMblcC/ie c/loBa. [NocneaHee BbIrMAQNUT TaK, Kak eciiv Obl KTO-TO CTan
pacxBanvBaTb TPAH3UCTOPHbIN MPUEMHUK, YBEPSAS, UTO MM MOXKHO 3a6UBATb rBO3AM 1 KOJIOTb OPEXN.
3TO OTHOLLUEHWE BbITEKAET 13 HEMOHUMAHUA TOro GpakTa, UTo YMCTO SCTETUUYECKOE BOCMUTaHMeE eCTb
MOArOoTOBKAa MO3ra K BbIMOJIHEHWUIO €0 CaMbIX TOHKUX 1 BbICLLMX GYyHKUMIA. Mo3r eauH. Mogenu,
CO3[jaHHble B MpoLiecce 3CTETUUYECKOro BOCMMUTaHUA, HECOMHEHHO BNMAIOT HAa BOCNpUATME MUPA
YesIOBEKOM, Ha ero TBOPUECKYIo AeATeNIbHOCTb. Kak 3TO NPponCcXoamnT, B TOYHOCTU HEU3BECTHO. Tem
LIeHHee 3CTeTnYeckoe BOCnmTaHne, 6o Mbl He 3HAeM, YEM €r0 MOXKHO 3aMEHUTb.

4.7. dI3pIk

[lo cMx Nop Mbl paccMaTprBany YenoBeKa Kak MHANBUAYYMA U MHTePeCcoBaNIMCb BO3MOXHOCTAMU €ro
mo3ra. [pn Takom noaxofe BOBCE HE OYEBUAHO, UTO NOSIBNIEHME Ha 3emsie YesloBeKa — 3TO TaKas YK
peBoNoLMA B UCTOPUN XKM3HW. JlAryluKka ymHee meay3bl. Cobaka ymHee narywkn. ObesbsaHa ymHee
cobaku. Tenepb NOABMNOCH CYLLECTBO, KOTOPOE YMHee 06e3bsaHbl. Hy 1 uto?

PeBontouunio co3gano NnosBneHmne 4YenoBeyeckoro O6U.|eCTBa, o6na,u,a|ou4ero onpe,qeneHHon
Kyanyp0|7| ", B NepBYyIO0 ovepeb, A3bIKOM. KntoyeBbIM MOMEHTOM ABNAETCA 34eCb A3bIK.

Mop A3b/1kom BOOOLLE NOHMMAIOT ONpeaeneHHbINn cnocob conocTtaBneHna obbekTam Ri’ KOTOpble
paccMaTpMBAIOTCA KaK HeKas NepBunYHasA peasibHOCTb, 00 bEKTOB Li, Ha3blBaeMbIX UMEHAMU OObeKTOB
Ri, N pacCMaTPrBaEMbIX Kak HEUTO BTOPUYHOE, CrieLnanbHO CO3/1aHHOE AN1A CONOCTaBeHMA

obbekTam Ri" Mo oTHOWeEHNE K UMeHN Li 06beKT Ri’ Ha3bIBatoT ero 3HayeHuem. COBOKYMNHOCTb BCEX
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06bEKTOB L. 4acTo TaKke Ha3bIBalOT A3bIKOM (B 6onee pasBepHyTON Ppopme ee criefoBano 6bl Ha3BaTb
MaTepuranbHbIM GMKCAaTOPOM UM HOCUTENEM si3blKa). MHOXeCTBO 0OBbEKTOB Li, MO>eT ObITb ropasao
obwnpHee 1 pasHoobpasHee MHOXXECTBa A3bIKOB L. Tak, Hanpumep, obcTonT feno B ciyyae

€CTeCTBEHHbIX A3bIKOB. PYCCKOr0, aHMIMIACKOrO U T. M. ACHO, YTO NPWU 3aMeHe BOCNPUATUA peasibHbIX
06BEKTOB U CUTYaLMIA Ha UX CTOBECHOE OMNUCaHWE TePAETCA OFPOMHOE KonmuecTBo nHpopmauum. B
Tex cnyyvasx, Korga MHGoOpPMaTUBHOCTb 06 HEKTOB R 1 L. onHoro nopAaKa BenumHbI, BMECTO C/I0Ba

A3bIK YaCTO YNoTpebnalT KnbepHeTnuecknii TepmuH koo. Nepexop ot R K L HasbiBaloT
KoOuposaHuem, a 06paTHbIi nepexon oT L K R — dekoduposaHuem. Tak, Npu nepegaye no pagmo
COO06LLEHMA C MOMOLLbIO <MOP3AHKIN», UCXOAHbIV TEKCT — HAabop OYKB KoaMpyeTcst HA6OPOM TOUEK 1
Tupe. B 3TomM Koge (A3blKe) MHPopMaLMa CoBepLUAET NyTellecTsre B 3prpe 1 NPUHNUMAETCA B
3ajaHHOI TOUKe. 3aTeM NPOUCXOAUT AEKOANPOBaHME C A3blKa TOUEK U TUPE Ha A3blK OYKB. [pouecc
KOAMPOBAHNA 1 EKOAMPOBaHMA B JaHHOM CJlyyae He NPUBOAUT K noTepe MHbopMauunn.

Tak Kak gna nepexofa oT 3HaYeHUA K MMeHM 1 06paTHO HeT bonee yaoOHbIX 0OLWEeNPUHATBIX
TEPMUHOB, YEM KOANPOBaHME 1 AeKOANPOBaHUE, Mbl Byaem ynoTpebnaTb 3T TePMMHbI B CAMOM
obLem cmbicrie, He 3a60TACb O COOTHOLEHUN MHGOPMATMBHOCTEN (M Ha3bIBaA A3bIK HE KKOLOMY, a
NMEHHO «A3bIKOMD).

O6beKTbI Ri n Li MOTyT ObITb MPON3BONBHOWN NPUPOADI, 3TO He 06A3aTeNIbHO NpeaMeThl, a, BoobLe

roBOpA, ABNEHNA, 3BYKOBble KONlebaHUs. 3aMeTnM, UTO «ABJIEHME» — 3TO CaMblil OOLLMIA TEPMUH,
KOTOPbIM Mbl MOXKEM 0603HAUNTb KaKyto-TO YacTb GU3MUYECKON peasibHOCTM, OrPaHNYEHHYI0 B
NPOCTPAHCTBE 1 BPEMEHMU, «NPeAMET» — OoJiee pacrsibiBY4aTOE MOHATHE, KOTOPOE OTHOCAT K
ABJIEHUAM CMeLManbHOro TMna, 06HapPYKMBAKLWMM ONpefeNieHHY CTabuNbHOCTb: Hannyre
MOBEPXHOCTU, Yepe3 KOTOPYIO OTCYTCTBYET OOMeH BeLeCcTBOM. TaK Kak B A€NCTBUTENIbHOCTY
abCoONOTHO HEMPOHMLIAEMbIX MPAHNL, HE CYLLECTBYET, M BCE TaK Ha3blBaeMble NPeaMeTbl HENPEPbIBHO
MEHSAIOTCS, 3TO NMOHATNE OTHOCUTESIbHO; OHO OTPAXKAET JINLLb Mayt CKOPOCTb N3MEHEHWIA.

3nemeHTapr||7| A3bIK €CTb N Y XNUBOTHbIX, B MEPBYIO oUepeb y TeX, KOTOPbIE KUBYT COO6LL|,€CTBaMI/I "
NO3TOMY OONIXKHbI KaK-TO COrnacoBbiBaTb CBOU AeNCTBUA U «BbIACHATb OTHOLWWEHNA». Mbl Ha3blBaeM
€ro anemMeHTapHbIM Nnlb B CPaBHEHUN C A3bIKOM Ye10BEKa, CaM Mo cebe OH He TaK YK MPOCT n, No-
BMAMMOMY, NPEKPACHO yOAOBNETBOPAET I'IOTpe6HOCTb yJieHoB COO6IJ.|,eCTBa B 0OMeHe I/IHd)OpMaLI,I/IeIZ.
CurHan onacHocCTw, I'IpOCb6a O nomMoLln, HamepeHmne BCTynnTb B 6paqule OTHOLWEeHWA, coriacue nnn
OTKa3 Ha 3TO npepgnoxeHune, npmnkas nog4YNHNTbCA, MPUKa3 Y6paTbCﬂ BOCBOACKU — 3TU U gpyrune
KOMIMOHEHTblI BXOAAT B COCTaB A3blKa 60NbLWIMHCTBA nTng N MnekonmTalownx 1 Bblpa»katoTCA KeCTaMu
" 3ByKaMWu. Muenbl, BEPHYBLUNCb C B3ATKAa B yne|7|, COO6LL|,aIOT poaonyam O pacCnonoXeHmnm mecta, rge
OHM 6b|f||/|, coBepliad CBOGO6pa3HbIe OBXeHunA, HanoMmnHaruwme TaHel,.

4.8. SI3pIKOTBOPYECTBO
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Ho A3bIK y uenoBeKka pagmnKanbHO OT/IMYAETCA OT A3bIKA Y XKMBOTHbIX. Pasnnume 3gecb Takoe e, Kak B
ynoTpebneHnm opyanin. Jnsa »MBOTHOMO A3bIK €CTb HEYTO U3HAYaNIbHO AaHHOE, SNEMEHT
NHCTUHKTUBHOIO noBefeHusa. Ecnv oH n meHseTca, TO TONIbKO BMeCTe C NoBeeHVeM, BMecTe € ooLen
sBosoLUven Buaa. [Ina yenoBeka A3blk — HEYTO HECPABHEHHO 6oee NoABMKHOE N U3MEHUYMBOE, YEM
noBeaeHue. YenoBek cam co3faeT A3blK, OH 0bnagaeT cnocobHOCTbIO (1 farke NOTPeObHOCTbIO) AaBaTb
MMEHa, Yero He MOXKEeT H OAHO »KMBOTHOE. [NprcBoOeHMEe SBEeHMAM (B YaCTHOCTU, MpeaMeTam) NMeH
— 3T0, NoXanyi, Hanbonee NPOCTOe N HarNAZHOE NPOABMIEHNE YNPABIEHUA aCCOLUNPOBAHNEM.,
MeXxay CNoBOM «1eB» U peasibHbIM IbBOM HET HUYero obLyero, TeM He MeHee yCTaHaBMBaETCA
accouunauusa «neB» — ne., UMsi — 3HadeHue. [paBaa, cpeamn coB, NOSABUBLLMIXCSA Ha 3ape
yesloBeYECKOW KyNbTypbl, 6blsI0 MHOIO 3ByKOMNoOApaKaTe/ibHbIX. DTO MOATBEPXKAAETCA 06UNIMEM TaKMX
C/10B B A3blKaX MPUMUTUBHbBIX KYNbTYP.

To e B elLe 6onbLieln cTeneHn OTHOCUTCA U K xecTaM. KecT, 0ueBUAHO, BCerga noapaxaTesneH B
CBOel OCHoBe. Ho 3TO He MeHAET NpMPOoAbl aCCoLMaLnmM MeXay MMEHEM M 3HAaUEHMEM, KaK pe3ynbTaT
HaMepPEeHHOro accounmMpoBaHnA. JonycTum, YTO B HEKOTOPOM NMPUMUTUBHOM A3blKe JIEB Ha3blBaeTCA
«PPPPP» — CIOBOM, UMUTUPYIOLLUM €ro pblyaHune. Accoumnaunsa <ppppp» — NeB BO3HMKAET He
MOTOMY, UTO 3TOT 3BYK MOXHO CMyTaTb C pblyaHMeEM ibBa (XopoLl 6bin 6bl OXOTHUK, CNOCOGHbIN
[OMYyCTUTb Takyto OWNOKY), a MOTOMY, YTO, NOAbICKMBAA UMA ANA NbBa, YeNOBeK nepeburpaeT B
BOOOpPa)KeHUM ero 0CO6EHHOCTM 1N OCTaHABIMBAETCA Ha OAHON 13 HUX, KaK JonycCKatoLwen XoTs Obl
npubnmnsntenbHoe BocnpounsseaeHne. Co3gatenb MMeH BOCMPUHUMAET ero CyObeKTMBHO Kak HEeUYTO
6nm3Koe K 3HayeHuto, NofgobHoe eMy, a TOYHee He NofgobHoe, a ynogobneHHoe, n6o 06BbEKTMBHAA
CXOXECTb MeXAy MMEHEM 1 3HAaUYEHMEM MOXET ObITb HEBEIMKA, MOUTY PAaBHA HYJI0; OHA CIYXKUT NNLLb
MNYNOBUHOW, OTCbIXalOLLEN BCKOPE NOC/e POXKAEHNA MMeHN. ACCoLMaumnAa UMA — 3HayeHune
BO3HMKaeT COBCEM He TaK, Kak accoumnauma Mexay BUAOM MUCKU U OTAENEHMEM CIIOHbI B OMbITaxX
MaBnoBa Hag cobakamu. Tam yCNTOBHbIV pedneKc, 34ecb A3bIKOTBOPYECTBO. [1oBoA, MOCNYKUBLUNIA
AnA Bblbopa nmeHun, 3abbiBaeTcA, CaMo UMA TPAHCHOPMUPYETCA, HO CBA3b MEXAY NMEHEM U
3HauYeHMEeM OT 3TOrO HNYYTb He CTPadaeT.

4.9. AI3BIK KaK CPeCTBO MOJeTUPOBAHN

A3blK BO3HUKAET KaK CPeACTBO CBA3UN, KOMMYHUKALMM MeXAY YneHammn NepBOObLITHOrO COO6LLEeCTBa.
Ho, pa3 BO3HUKHYB, OH BAPYr OKa3blBaeTCA UCTOYHUKOM A PYrUX, COBEPLUEHHO HOBbIX BO3MOXKHOCTEN,
He CBA3aHHbIX B MPUHLMME C 0bLeHMeM Mexay NtoabMu. YTO 3TO 3a BO3MOXKHOCTU, NOKaXeM Ha
npumepe si3blKa Yncen.

Boobpa3nm cebe 1oHoLWy 13 nepBobbITHOro nnemeHn Ham-Ham. HazoBem ero ana onpegeneHHoCcTu
Yy n npocneanm, Kak OH BbIMONHAET QYHKL MM pa3BegumKa.

yy JIEXNT 3a TOJICTbIM CTapPbIM ,EW6OM M HEOTPbIBHO CNednT 3a BXOA4OM B Newepy Ha
NMPOTNBOMOJIOKHOM 6epery peKkn. Ha Bocxoge conHua croga nogoluna rpynra Mmy>xXunH 13
BpaxeCKoro ryieMmeHun MaHb-MaHb. OHM ABHO 3aTeAnn YTo-TO Hexopoulee, HaBepHOeE, OCTaBUTb B
newepe 3acagy. OHn CyeTATCA OKOJ10 newepbl, TO BXOAAT B HEE, TO BbIXOAAT, TO NCYE3AIOT B N1ECY, TO
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CHOBA BO3BpaLLAOTCA K newlepe. Kaxxabli pas, Korga oguH Bpar BXoAuT B nelepy, Yy 3armbaet ogmH
nanew, Korga oAvH Bpar BbIXOAUT 13 MeLlepsbl, OH pa3rnbaeTt oanH naneu,. Korga Bparu ynayT, Yy
6yneT 3HaTb, OCTaBWU/IM NI OHU 3acafy M eC/i OCTAaBUIIN, TO CKOMbKO YeNIoBEK. Yy MOBGEXUT K CBOeMy
NIEMEHN 1 MOKAXeT MM Ha MNasbLax, CKOJIbKO BParoB OCTanoch B Newjepe.

I'quemy Hall rep017| mmeeTt BO3SMOXHOCTb, HE 3aX04A B rneuwepy, 3HaTb B KaXabli MOMEHT BpeEMEHN,
CKOJIbKO TaM BpaI'OB? nOTOMy YTO C MOMOLLbBbIO CBOUX MaJibLUeB OH MOCTpOUn Mooeslb I/IHTepeCYPOLIJ,eVI
€ro 4acCtm BHeWHero Mmmpa. A MHTEpecyeT ero newepa n HaxogAaumneca B Hen Bparn. Ké\)KD,OMy Bpary,
HaxogAawemyca B newepe, COoTBeTCTBYET B €ro mogesin 3aFHYTbIVI rnanedu. 3aFHYTbIVI nanewu — 3TO UMA
Bpara B newepe, Bpar B newepe — 3TO 3Ha4YeHMe 3ardHyToro nasnbla. Onepau,vm Hag NMeHaMiN —
3arnbaHve u pa3r|/|6aH|/|e nanbueB — COOTBETCTBYIOT BXOAY U BbIXOAY BParoB 13 newiepbobl. JT0 —
A3blK. EFO MOXHO Ha3BaTb A3bIKOM MasnbLeEB, €CNN UMETb B Bnay (I)I/I3I/I'-I€CKI/II7I MaTepunai, U3 KOToporo
NOCTPOEHa MoAesb, U A3bIKOM YnNCen, eCJin UMeTb B BUAY cnocob conocTtaBneHns UMeH
3HayeHuAM. N 3ToT A3bIK NCnoJib3yeTcAa He TOJNIbKO, a B HaWleM rnpumepe fga»e He CTOJIbKO AanA
nepegayn I/IH(I)OpMaLI,I/IVI, CKOJIbKO AnA NoCTpoeHnA Mmoaesin, KOTopaAd HYy>KHa NMEHHO KakK MOo4eJlb —
CpeacTteo npeanaBnaeTb cobbiTuS, CpencTBo y3HaTb KOCBEHHO TO, UTO HEJ1b3A Y3HATb NMPAMO. Ecnun
poaHoe nnemd Ham-Ham paneko, a yy Heé co6V|paeTcs| HUKOMY COO6LLl,aTb, CKOJ1bKO Bparos B netwjepe,
OH BC€ paBHO NMeeT OCHOBAHNA CYNTATb BParos, crmbaan pa3r|/|6aﬂ nanblbl. OTO HYXXHO eMy CaMOMYy
ONnA nnaHNpoBaHMA CBOUX AenNCTBUN, KOMMyHI/IKaTI/IBHoe NCnoJjib3oBaHMe A3blKa, T. €. UCMNOoJIb30BaHWNeE
€ro Kak cpeacrtea O6LLleHI/Iﬂ mMexay nogbmMmun, 4ONONHAETCA HEKOMMYHUKAMUBHbIM NCIMOJIb30BaHNEM
A3blKa B KayecTBe CpeacTtBa NOCTpoeHNA Moaenen AencTBUTENIbHOCTMW.

TyT-TO, KaK FOBOPAT aHIIMYaHe, NAryLwKa 1 npbiraet B Bogy. Mogenvpytowana GyHKLMA A3blka — TOT
3aK/TOYNTENBHbIN MIEMEHT, KOTOPOro HaMm He XBaTaso A/1A OLEHKIN MNOABMEHNA Ha 3eMJ1e YeloBeKa
Kak pybeka ABYX 3MoX, Kak COObITLA KOCMMYECKOW BaXXHOCTU. Korga actpoHoM onpegenset
NONIOXKEHME NJIaHeT Ha Hebe, 3aTeM NPON3BOANT KaKMe-TO MaHUNyNAUUK Hag undpamm 1 B
pe3ynbTaTe NpeAcKasbiBaeT, rae OyayT NaHeTbl Yepes 3afilaHHbIN MPOMEXKYTOK BPEMEHM, OH AeNaeT B
CYLLHOCTW TO »K€ CamMoe, YTo toHowwa Yy u3 nnemeHun Ham-Ham, korga oH 3arnbaet n pasrnbaet
nanbubl, HAbntoaaa 3a BXogom B newyepy. Nckycctso, prunocodus, Hayka — BCe 3TO He YTO UHOE, Kak
co3paaHue A3bIKko8bix Modesel delicmaumenbHoCcMuU. JanbHenwan 4acTb HaCToALWEN KHUTM byaeT
NOCBALLEHA aHaNM3y 3TOro NPoLEecca, ero 3aKOHOMePHOCTEN 1 pe3ynbTaToB. Ho cHayana mbl 6pocrm
obLwwmin B3rnAa Ha ero MecTo B 3BostoLnn BceneHHonm.

4.10. Camonmo3HaHue

Y XUBOTHbIX HET NOHATUA O cebe caMOM, 3TO MOHATME He HY>KHO Ana 06paboTkn nHdopmaumn,
noctynatowen n3sHe. Mo3r XXMBOTHOrO MOXHO CPaBHUTb C 3€pPKasioM, KOTOPOe OTpakaeT
OKPY>KaloLLYI0 fENCTBUTENBHOCTb, HO CAaMO HU B YEM He OTpakaeTcA. B camom NnpuMrUTMBHOM
yesloBeyeCKoM obLLeCTBe KaXaoMy YeioBeKY NPUCBanNBaETCA MA, N KaXKAbI YenoBeK NMPOM3HOCUT
CBOE UMA 1 NPEAIOKEHNSA, B KOTOPbIX ero MMA copgepXutca. Takum obpa3om, oH cam — B BUAe
NPeaNoXeHWI, COAepPKaLLMX ero UMA, — CTaHOBUTCA NPeaMETOM CBOEro BHMMAHUA U N3YYeHUA.
A3bIK NpeactaBnAeT cobon Kak 6bl BTOpoe 3epKasio, B KOTOPOM OTPa)KaeTcAa BECb MUP, 1 B TOM YKC/ie
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KaXabll HANBUAYYM, N B KOTOPOM KaKabli UHAUBUAYYM MOXET YyBUAETb (BEepHee, He MOXKEeT He
yBuaeTb!) camoro ceba. Tak BO3HUKAET NoHATME «fA». ECnn 3aKntounTenbHbIN 3Tan KNbepHeTUYECKOro
nepnoga MOXHO Ha3BaTb 3Tarnom NO3HaHKWA, TO 3pa pasyma — 3TO 3pa camorno3HaHuA. Cuctema AByx
3epKan — MO3ra ¥ A3blka CO34aeT BO3MOXHOCTb 6€CUNCIEHHOrO MHOXECTBA B3aUMHbIX OTPaXeHM
6e3 HeoOXOAMMOCTI BbIXOAUTb 13 NPOCTPAHCTBA MEXAY 3epKanaMmu. OTo NOpPOXAaeT HepaspeLMble
3aragkm camoro3HaHuA 1 B NepBYyIo oyepeb 3arafky CMepTu.

4.11. IIpopgomxeHue Mo3ra

JlonycTim, UTo B NeLlepy BXOAAT TPY Bpara, a BbIXxoaAT ABa. TyT NepBoObITHbIN YenoBek 1 6e3
MOMOLLM NasibLieB COOOPA3NT, UTO OJMH Bpar OCTasca B newepe. 3To paboTaeT Moaenb, KOTopas eCTb
y Hero B Mo3ry. A ecnuv BXogsT ABafUaTb NsATb, @ BbIXOAAT ABaAUATb YeTblpe unv ABaguatb Tpu? 3aecb
UesIoBEUYECKNIN MO3T OKaXKeTCA 6eCCUNIeH: OH He COAEPXKUT HYXKHOW MoAENN, HYXKHbIX MOHATWIA. Mbl
MIFHOBEHHO 1 6e30WNH0YHO pasniMyaem MHOXECTBA U3 OQHOTO, ABYX, TPEX, YeTbIpex NPeaMeToB U
MOXEM OTUYETIMBO NPEACTaBUTb UX B CBOEM BOOOPAXKEHNN. DTV NOHATUA AaHbl HAM OT NPUPOAbI, OHW
PaCno3HaATCA HEMPOHHOW CETbIO MO3ra, NOAO0OHO MOHATUAM MNATHA, MMHUK, conpuKacaHnAa N T. 1. C
MOHATUAMMU, KOTOPbIE BbIPaXKaloTCA YNCIAMN OT NATU JO BOCbMU, &S0 06CTOUT Xy»Ke: 34eCb MHOroe
3aBUCUT OT MHAWBMAYaNIbHbIX 0COGEHHOCTEN U TPEHNPOBKI. YTO XKe KacaeTcsa NOHATUN «AeBATbY,
«[ecATb» U T. 1., TO, 32 PeAYaNLLINMN NCKITIOUYEHNSMI, KOTOPbIE PACCMaTPUBAIOTCA KaK OTKITOHEHUA OT
HOPMbI, BCE OHW CAINBAIOTCA B OAHO NMOHATUE «<MHOTO». M Toraa uenoBek co3aaer A3biK,
MaTepurarnbHbI HOCUTENb KOTOPOro (Hanpumep, Nanblbl) CTYKUT GUKCATOPOM HOBbIX MOHATUN,
BbIMOMHAA GYHKLMM TeX KNacCUPUKATOPOB, A/t KOTOPbIX HE HaLLNOCh MecTa B Mo3ry. Ecniv He xBaTuT
nanbLeB, MOMAYT B X0 KaMeLLKu, Nasioyvkun, 3apyoKku, a B 6onee pa3BUTbIX A3blkax — LNdpbI U
Habopbl UMdp. Kakon ncnonb3yeTcs A3blKk — HEBAXKHO, BaXKHO NINLIb YMeHMe KoaunpoBaTb. Mpouecc
cyeTa CIYXKUT AnA Pacrno3HaBaHUS HOBbIX MOHATUI, BbINONHAS GpYHKLMM HEPBHOW ceTU, paboTa
KOTOPOW NPUBOAUT B BO3OYXXAEHHOE COCTOsIHME TOT UKW MHOW KnaccudukaTtop. B pesynbTtaTe cueTa
06beKTY R, Hanprmep oTpAAy Bparos, CONOCTaBAAETC 0O6BbEKT L, Hanpumep pag 3apy6okK nunv undp.
HakoHeu, npaBuna aencTeBnin Hag 06 beKTaMU A3blKa 1 CBA3M MeXay HUMK (Hanpumep, Tuna 6 + 3=9
N T.MN.) COOTBETCTBYIOT acCOLMALMAM MeXAY MOHATMAMN B MO3ry. DTO 3aBEPLUAET aHANIOTUIO MeXay
MogensiMu, peannsyembiMn C MOMOLLbIO A3bIKa, U MOAENSIMU, KOTOPbIE CO3Aal0TCS HENPOHHbIMU
ceTAMM Mo3ra.

Ecnmn opyane — npofo/iKkeHne pykn YenoBeka, TO A3blK — NPoAo/IKeHUe ero mo3ra. OH CNyXnT anAa
TOW Xe uenu, ana KOTOpOIh CNYXXUT MO3T. yBeNTNYeHUto XKN3HEeCnocobHocCTn BMOa nyTem Co3aHunA
mMojenu Opr>Karou4e|7| cpeabl. OH npoaoJrKaeT Aes1o MO3ra C NMOMOLbIO MaTepUalia, neallero 3a
npeaenamm (1)I/I3I/I'~IeCKOFO TéJla YeJioBeKa, OCHOBbIBAaACb Ha MOAeNAX (I'IOHFITVIFIX 7 accou,vlau,vmx)
OO0A3bIKOBOIO rnepunoda, peannsyemMbiX HEPBHbIMU CETAMMW. YenoBek Kak 6bl nepewarHyn yepes
rpaHNLy CBOEro Mo3ra. Bo3MoOXHOCTU TaKkoro nepexonaa (a MMEHHO YCTaHOBNEHNA CBA3U MeXOY
BHYTPEHHNM N BHELUHUM MaTepmanom) OTKPbUTNCb 6naronapﬂ cnocobHocTn ynpasnAaTb
aCcCcounNnpoBaHHOM, Bblp33l/lBU.|€I7IC$I B A3bIKOTBOpPYECTBE.

[Be Cl)yHKLI,I/IVI A3blKa: KOMMYHNKaTUBHaA U Moaennpytouwaa — Hepa3pbiBHO CBA3aHbl APYr C APYroMm.
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CyeT Ha NanbLax Mbl MPUBENN B KAUeCTBe NpUMepa MOJENN, KOTopasa BO3HUKAET TONbKO bnarogaps
A3bIKY M KOTOpasi He MOXeT CyLLecTBOBaTb 6e3 si3biKa. [1py KOMMYHMKATVBHOM MCMNOJSIb30BaHMN s3blKa
OH BbINOJIHAET 6osiee CKPOMHYI0 3aaauy. PUKCUpPYeT Moaesb, KOTOpas yXKe CYLEeCTBYET B UbeM-TO
mo3ry. Takne ¢pasbl, Kak «MAET AOXKAbY, KB COCEAHEM JIeCy BOJIKU» UK Bonee OTBIEUEHHbIE: «rafloKa
A40BUTa», KOFOHb FAaCUT BOAY», CYyTb MOAEN AeNCTBUTENbHOCTU. Koraa oanH yenoBeKk coobaeT 3To
ApPYromy, accoumanmnm, KoTopble paHbLie 6bin TONIbKO B rOfI0BE NEPBOro, YTBEP)KAAOTCA B rofloBe
BTOPOTrO.

5narop,apﬂ HaJIMYNIO A3blKa YesioBevyeckoe O6IJJ,eCTBO KOp€HHbIM o6pa30M OoT/INYaeTCcAa OT
COO6U.|eCTBa KNBOTHbIX. B XXNBOTHOM MUpe YneHbl COO6IJ.leCTBa KOHTAKTUPYKOT JINLWb Ha YPOBHE
(I)yHKLl,I/IVI, CBA3aHHbIX C MUTAHUEM U PA3MHOXKEHUEM. YneHbl yenoBeyeckoro O6LL|,€CTBa
KOHTAKTUPYKT HE TOJIbKO Ha 3TOM YPOBHE, HO U Ha CaMOM BblICOKOM YPOBHE NX I/IHJJ,VIBI/I,U,yaJ'IbHOVI
OpraHmM3aunnm — Ha ypoBHE MOAeJIMPOBaHNA BHELWWHETO MMpPa C MOMOLLbIK acCoUnalnn
HpeﬂCTaBﬂeHMVI. Jlioan, Tak cKkasarb, KOHMakmupytom mo3seamu. A3bIK — 3TO He TONbKO
NpoAOoJIKeHNE KaXXaoro nHansmayanabHOro Mo3ra, HO u o6u.|ee, eanHoe npogoJrrkeHne Mmo3roBs BCex
yJjieHOB O6LL|,€CTBa. DTO KONNEeKTUBHAA Moenb AENCTBUTENbHOCTU, Hag, coBeplieHCTBOBaHMNEM
KOTOpOI7I TPYAATCA BCE YJIEHbI O6LIJ,€CTBa M KOTOPAA XPaHUT ONbIT nNpeablayLnx NOKOJTEHUN.

4.12. ConmanbHasg MHTETPALA

MeTacuctemHbin nepexon B cmcreme Mmo3ra — yrnpasjieHmne accoummpoBaHmnemMm — nopoau HOBbIV
npouecc — coyuasieHyto uHmeepayuto, T. €. O6'b€£|,I/IHeHV|e yenoBeyeCknx nHamnsmnayymoB B HEKYIO
LeNoCTHOCTb HOBOIO TUMa. YyenoBeyeckoe O6LI.I,eCTBO. Bca NCcTopunAa yenoBeyecTtBa rnpoxoanT noa
3HAKOM couManbHOW MHTErpaunn, CBA3N Mmexxay JT1togbmMmm Bo3pactatoT B KOJIMYECTBEHHOM U
KayeCTBEHHOM OTHOLLUEHUNW. DTOT npouecc NnpoTeKkaeT N B HacToALllee BpeMA, npmnyem seCbma
MHTEHCUBHO, N BpPAA NN KTO-Nnbo MoXeT YyBEPEHHO OTBETUTb Ha BOMNPOC, Kak Aaneko OH nownper.

CoumanbHas NHTerpayusa — 310 MemacucmemMHeoll nepexoo, OHa NPUBOAUT K HOBOMY YPOBHIO
BO3HWUKHOBEHMA MaTepun — coumranbHol coepe. CoobuecTBa XKMBOTHbIX MOXHO paccMaTpmuBaTb Kak
nepBsble (M 6e3ycneLHble) NOMbITKA OCYLLECTBUTb 3TOT Nepexos. Mbl 3Haem CoOobLEeCTBA XKMBOTHbIX,
Hanpumep MypaBbeB, B KOTOPbIX OTAENbHble 0COOM HAaCTONIbKO NPUCNOCOONEHDI K KN3HW B
coobulecTBe, UTO HE MOTYT XWTb BHe ero. MypaBenHUK C MOJSIHbIM MPABOM MOXHO Ha3BaTb eANHbIM
OpraHM3mMoM, TaK aneko 3aluiv B HEM B3aMMOLENCTBME MeXay 0CcobaMU 1 nx cneymranmsauma. Ho
3TO B3aUMOAENCTBUE OCTAETCA Ha YPOBHE HU3LWMX PYHKUNIA. «<KOHTaKTa MO3ros» HeT. Co3faHuA
HOBbIX MoAenen 0eNCTBUTENbHOCTM HeT. HMKaKkux NpUHLMNManbHO HOBbIX BO3MOXKHOCTEN 13-3a
ob6beanHeHNA MypaBbeB B 00LLEeCTBO He OTKPbIBAETCA, OHO 3aCTblBaeT B CBOEM Pa3BUTUM.
MypaBenHMK, KOHeUYHO, ABNAETCA METaCUCTEMOM NO OTHOLWIEHUIO K OTAE/IbHOMY MYpPaBb!o.
NHTerpauma nHaMBmuayymoB nmeeT mecto. Ho 3To He HOBbIN 3Tan 3BonLMK, a 6GoKoBOE
oTBeTBNEHMe, TYNuK. B pycckon nutepaTtype cnoxunacb Tpaguuma: CI0BO' «coLmanbHOe», KoTopoe
OyKBanbHO O3HavaeT «obLeCcTBEHHOE», OTHOCUTL TOMNbKO K YesloBeYeCcKomy obLLecTBy, NofyepKmBas
3TVM ero NPUHUUNmManbHoe oTinuyme ot o6LLeCTBa XKNUBOTHbIX. B 3TOM cMbiciie Hafjlo NOHUMaTb
TEPMUHbI «CoLManbHas cpepar» 1 «coumanbHan NHTErpaLnsy.
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NTaK, nonbiTKM Npupoabl 06pa3oBaTb HOBbLIV 3Tan OpraHM3aUnn MaTepun NyTeM UHTerpaLmm
MHOTOK/TETOYHbIX OPraHM3MOB [ONTOE BPeMA He MPUBOAWIN K 3HAUUTENbHbIM pe3ysibTaTaM: He Obiio
noaxopgsaulero matepuana. NoHagobmnca MeTacnCTeEMHbIV NePexos B CTPYKType Mo3ra, YTobbl
NHAMBUAYYMbI Nprobpenn cnocobHOCTb 06pa3oBbIBaTb HeobxoanMble cBA3M. U ewwe ogHO
CcneacTBure yrnpaBneHma accoumaumaMmmn MMeeT BaXKHenLee 3HaYeHne aAna pas3BuTna counanbHON
chepbl — 3TO CNOCOOHOCTb YeNOBEKA BbIATY 3@ PaMKU MHCTUHKTA, CTPOUTb MJ1aHbl AENCTBUN, HUKAK C
HUM He CBA3aHHble, a MOPON faXke eMy NpOoTMBOpeYaLyme. 3Ty ABa CBOWNCTBA AeNaloT YenoBeka
COYUAIbHLIM CYyUecmeom, T. €. MaTePMANIOM, MPUroAHbIM A51A NOCTPOEHUA YenoBeyeckoro obuectsa
— couymyma. CoBO «maTepuany, CKazaHHOEe O YeNIoBeKe, KOPOOUT; OHO 3BYUYMNT KaK-TO YHU3UTENbHO. B
CaMOM Jene, pa3Be eCTb Kakoe-TO BbiCLLee CyLeCTBO, KOTOpOe CTPOUT 0O eCTBO, NOMb3yAChb
yennoBeKOM Kak MmaTepuranom? Het, KoHeuHo. Yenosek cam — TBOpeL, [Mprnyem He KaKon-To
abCTpaKkTHbIN YenoBek (¢ 60nbLion 6yKBbI), @ KOHKPETHBIN YeNOBEK, YenioBeyeckas IMYHOCTb,
nHanBnayym. Bce, uem obnagaet obLecTBo, CO34aHO TBOPUYECTBOM YENTOBEYECKMX UHANBNAYYMOB. A
B TO e BpeMa — TaKoBa AManekTnka OTHOLEHNA MeXaYy IMYHOCTbIO 1 0OLLEeCTBOM — YenioBeK
3HaYMTeNIeH NNLLb MOCTONbKY, MOCKOMbKY OH 3HaunTeneH ana obuectsa. IT0, KOHEYHO, HE HAfo
NOHMMATb TaK, YTO KTO He NPU3HaH, TOT He reHnn. YenoBek MOXKeT BbICTynaTb NPOTUB BCErO
o6LwecTBa, T. €. NPOTUB BCEX XUBYLLMX B fAHHbIN MOMEHT JIIOAEN, M PYKOBOACTBOBATLCA B TO XKe
BpeMa MHTepecamm obLecTBa, TOrMKom pa3sBuTna obuectsa. ECTb ABa ypOBHA opraHusaumn
MaTepUKn: YpOBEHb XKMBOTHOTO, ASIA KOTOPOTrO BbICLUME 3aKOHbl — 3TO MHCTUHKTbI CAMOCOXPaHEHUA 1
pa3MHOXeHNA, N YPOBEHb YesIoBEKa, T. €. YesloBeyeckoro obuiecTtsa. Bce, uto B uenoBeke Mbl
Ha3blBaeM COOCTBEHHO YeNoBEYEeCKNM, — NPOAYKT pa3BuThA obwecTBa. YenoBek Kak YnMcto
6uonormyeckoe (B CMbiCie OCOLMaNbHOE) CYLLECTBO — 3TO SINLLb KBO3MOXHOCTb» YENTOBEKA B
MOJTHOM CMbIC/E C/IOBA, U He 6onee. ECnuv B AeNCTBMAX YeNTOBEKA €CTb XOTb Kakasa-To JIOrMKa, TO 3TO
Nn60 NOrMKa »MBOTHbIX MHCTUHKTOB, MO0 NOrnKa pa3suTna obectsa, ObiITb MOXKeT
3aByanMpoBaHHaA N He 0CO3HaBaeMas B KauecTBe TakoBOW. [lpyrowm fiormke npocto HeoTKyda
B3ATbCA. [T0O3TOMY UenoBek, BbICTYNasA Kak TBOpeL, BCe-Takn NOAYNHAETCA XOTA U He CYLeCTBY, HO
KaKOMY-TO BbiCLLEeMY 3aKOHY 3BOMOLUM BceneHHOM 1, MOXHO CKa3aTb, ABNAETCA MaTepuranomM s ero
OEeNCTBUA.

4.13. CBepxcyuiecTBO

BO3HMKHOBEHME YenoBeyeckoro O6LIJ,€CTBa — prrIHOMaCLUTaGHbIVI MeTaCUCTEMHbIN nepexoa, npu
KOTOPOM NHTErpupyemble NOACNCTEMbI — 3TO LE€Jible OPraHU3Mbl. B 3TOM nnaHe ero MOXHo
CpaBHNTb C BO3HNKHOBEHNEM MHOTIOK/IETOYHbIX OPraHM3MOB N3 OAHOKIETOUYHDbIX. OpHako ero
3HaueHune, ero peBoNMrUMOHHOCTb HEN3MEPNMO 6onbuwe. 1 ecnu c yem-to CPaBHUTb €ro, TO TOJIbKO C
CaMMM aKTOM BO3HUKHOBEHUA X13HW. 160 nosiBneHne yenoBeka 03HavyaeT NosiBieHne HOBOTo
MeXaH3Ma YUI0XKHEHNA OpraHn3auynmm matepumim, HOBOro MexaHm3ma 3BOJTlOLUN BcenenHown. lo
YeJioBEKa pa3BnTne n ycopepweHCTBOBaHMeE BbICLLETNO YPOBHA OpraHn3ayunun — )/CTpOVICTBa MO3lra —
NPONCXo4uJIn NWb B pe3yfibTaTe 60pb6bl 3a cywlecTtBOBaHMe N eCteCTBEHHOIO 0T6opa. 10
MeOJ1eHHbIN npouecc, Tpe6leLIJ,VIVI CMEHbl MHOTMX NOKOMEeHUW. B yenoBeyeckom O6IJJ,eCTBe pa3BuTne
A3blKa N KYJIbTYPbl ABNAETCA PE3YJIbTaTOM TBOPYECKNX YCVU'IVII7I BCeX ero 4JjeHos. OT60p BapPUNaHTOB,
HeO6XO}J,I/IMbIIZ ONA YAUIOXKHEHNA OPraHn3aunn matepunin no metTony I'Ip06 N OLINOOK, nponcxoanT
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Tenepb B ronose yenoBeka. OH MOXeT NPONCXOAUTb Ha YPOBHE NHTYULN, NPeACTaBNAACh
pe3ynbTaTOM BHE3aMHOro 03apeHns, BOOXHOBEHMA, @ MOXKET 1 pacnafaTbCA Ha OTAENbHbIE,
OTYETINBO OCO3HABAaEMbI€E Laru; HO Tak WX MHAYye OH CTAHOBUTCA HEOTAENMMbIM OT BONIEBOIO aKTa
YyenoBeYeCKOM IMYHOCTM. DTOT NPOLECC CYLEeCTBEHHO OT/INYAETCA OT NpoLiecca eCTeCTBEHHOIO
oTbopa 1 NpoTeKaeT HeCcpaBHEHHO H6onee BbICTPO, HO MO CBOEN PYHKLUMN — NOCTPOEHNE U
MCNONb30BaHNE MOAENEeN OKpY»KatoLen cpefbl — 1 MO CBOMM pe3yfbTaTaM — BO3pacTaHue obwen
MaCCbl »KMBOTO BELLECTBA U €0 BINAHME Ha HEXKIMBOE — OH MOJIHOCTbIKO aHANOTMYEH NEPBOMY
NpoLeccy, OH ABNAETCA ero eCTeCTBEHHbIM NPOJOIKeHEM. YenoBeK CTAaHOBUTCA cCOCpefoTounem
Kocmunueckoro TeopuectBa. Temn 3BOOLMM MHOFOKPATHO BO3pacTaerT.

MOoXHO paccmaTpmBaTb 0OLLECTBO Kak einHOe CBEPXCYLLeCTBO. Ero «teno» — 3To Tena Bcex nogen
MA0C NpeaMeTbl, CO34aHHble U CO3JaBaeMble NIIOAbMU: OfEXAa, XUNNULA, MAalWWHbI, KHUTM U T. 4. Ero
«dpuzmonorna» — 31o GM3NONOrvA BCEX NIoAEN NNC Ky/lbmypad 06LWeCcTBa, T. €. onpefeNieHHbI
CNocob ynpaBnATb NpeAMeTHbIM KOMMOHEHTOM O6LLECTBEHHOMO Tefla U 06Pa3OM MbILLIEHNA NIOAEN.
BO3HUKHOBEHME 1 Pa3BUTUE YeNOBEYECKOrO 06LLeCTBa 3HAMEHYIOT HaYyanio HOBOTro (cebMoro rno
Hallemy cYeTy) 3Tana 3BONOUUN X13HU (purc. 4.2). DyHKLMOHanbHasA popmyna MeTacMCTEMHOrO

rnepexofa OT LWeCToro K ceibMOMy 3Tany TakoBa:
YnpasneHue moiwneHuem = Kysiemypa.

A3bIK BXOAUT B KY/IbTYpY B KaueCTBe BaXkHelLwen COCTaBHOW YacTu, BbIMOMHAA QYHKL N HEPBHOM
cucTembl. Kak 1y HEpBHOM CUCTEMbI MHOTOKJIETOYHOIO OPraHn3ma, ero nepBas, CTOPUYECKN U
nornyeckm, PyHKUNA — KOMMYHMKaTUBHaA — 0ObMeH nHbopmaLmen mexay NoacmcTeMamu,
KOOpAUHAUUA UX AeATenbHOCTU. B npouecce BbiNOMHEHNA 3TON QYHKLUNN A3bIK — ONATb-TAKM B
TOYHOCTM TaK XKe, Kak M HEPBHaA CUCTEMA «3TAXKOM HIPKE», — MOyYaeT BTOPYIO GYHKLMIO —
mMoJennpoBaHune okpyxatowern cpeapl. I nogobHO ToMy, Kak B pa3BUTUM MO3ra MOXHO BblAeNNTb
3Tanbl, CBA3aHHbIE C METACUCTEMHbIMI Nepexofamm, Pa3BuUTUE A3bIKOBbIX Mogeneln NponcxogunT (Kak
Mbl YBMAVM Aanblue) nyTeM nocnefoBaTe/lbHbIX METaCUCTEMHbIX MepexofioB B CTPYKTYpe A3blKa.

1. Xumnyeckme oCHOBbI XKN3HU

Xnmnyeckas spa 2. IBnxKeHune

3. PazgpakumocTb (npoctoi pednekc)

4. HepBHana ceTb (CNOXHbIN pedneKc)
KnbepHetnuyeckas spa

5. AccoummpoBaHue (YCnoBHbIN pednekc)

6. MbiwneHne

Dpa pa3yma
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7. CoumanbHas MHTErpauna, KyJnbTypa

Puc. 4.2, 3Tanbl 3BOAIOLNN XN3HW

Mapannenu mexay o6LeCcTBOM U MHOTOKNETOUYHbIM OpPraHnM3mMoMm OblI nogmeYeHbl AaBHO. Ho BOT
BOMPOC: KAK OTHOCUTLCA K 3TUM Napannenam? MoXHO cuMTaTb UX eClv U He CyYarHbIMK, TO, BO
BCAKOM CJlyyae, MNoOBEepPXHOCTHbIMU U MaflO3HAaYNTEsIbHbIMU, YTO-TO BpOJe CXOACTBa CTperbl
NOABEMHOrO KpaHa C pykamu yenoBeka. OiHaKko KnbepHeTMUYeCcKuin noaxo NpuBOAUT HaC K Apyrom
TOUKe 3pEeHUs, COrNacHO KOTOPOW aHanornsa mexay obLecTBOM 1 OpraHn3MoM UMeeT ryboKui
CMbIC/, CBMAETENBbCTBYA O HANMUYNK Ype3BblYaliHO OOLLNX 3aKOHOB 3BOMOLINN, AENCTBYIOLNX HA BCEX
YPOBHAX OpraHunsaLm maTepun, 1 ykasbiBaa HaM HanpasneHne pa3suTna obuiectsa. JTa TOUKa
3peHun TauT B cebe Ty yrpo3y, uto, byayum Bynbraprn3oBaHa, OHa JIEFKO MOXKET NPUBECTU K
KOHLenumMn ToTannMTapHOro rocygapcrea ¢pawmcTckoro tuna. B rnase 14, paccmatpumsasa npobnemy
TBOpPYECKON CcBOOOAbI MTMUYHOCTU, Mbl 6o1ee NoapPoOHO PAaCCMOTPUM 1 3TOT BOMPOC. A NOKa OTMETUM,
YTO BO3MOXKHOCTb BYJibrapur3auunm TEOPUN HUKAK He MOXeT ObiTb apryMeHTOM NPOTUB ee
NCTUHHOCTW. Pa3gen coBpeMeHHOM HayKn, UMeHyeMbll KNOePHETMKOWM, AaeT HaM MOHATUA,
ONuCbIBatoLLMe SBOSTIIOLMOHHbIV NPOLIECC KaK Ha YPOBHE BHYTPUKNETOUYHbIX CTPYKTYP, TaK 1 Ha
YPOBHe coumanbHbix ABneHnn. PyHaameHTanbHoOe eANHCTBO 3BOJTIIOLMOHHOIO NpoLecca Ha BCcex
YPOBHAX OpraHu1saumm npeepaLLaeTca n3 ¢punocopckoro Bo33peHna B HAyYHO 060CHOBaHHbIN GaKT.
C HMM Henb3A He CYMTATbCA, Pa3MbIWNAA O cyabbax yenoBeyecTBa 1 ero ponu Bo BceneHHonm.

MNopyepKnBasa KOCMMYECKOE 3HaUYEHMe pa3yMa, ppaHLy3cKue yyeHble Jlepya n Tenap ge lWapaeH
BBENN TEPMUH HoocCepa (T. e. chepa pa3yma) ans o6o3HaueHnA Ton Yactn brocdepsl, rae
rocnoAcTByeT pasyM. ITu naeun 6o NnoaxBayeHbl HAWMM cooTeyecTBeHHUKOM B.MM.BepHagckmm (cm.
ero cTaTbto «Heckonbko cnoB o Hoocdepe»). B npeancnoBmmn K cBoemy rnaBHOMY COUNHEHNIO
«@eHoMeH yenoseka» Tenap ge lWapaeH nuwert:

A AyMmalo, BpAad N1y moicnAaulero cywecrtBsa 6biBaeT bonee BennKas MWHYTa, YeM Ta,
KOorfga Cc rna3 ero cnaga€et nejieHa N OTKpbliBaeTCA, YTO OH HE 3aTepPAHHAA B
KoCcMmnyeckom 6e3monBumm YacCTnua, a NyHKT coCpeoTo4YeHNA N TOMUHU3aLU N
YHBEPCAJZIbHOIO CTPEMJTEHNA K XKU3HN. YenoBek — He CTaTUYeCKnN LUEHTP MMPa, KaK

OH [onro nonaran, a oCcb 1 BepLnHa sapontoynn, YTo MHOIo nperaCHeel.

1 Tenap ne WappeH M. ®eHomen yenosexa. M.: Hayka, 1987.

[ Hazag | [ Tutyn ] [ Ornaenexue | [ Bnepeg ]
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