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IIpenmeTHBI 1 IMEHHOU yKa3aTelb

BerynureabHoe CJI10BO

B sT0if kHHTE, TIEpBOE M3AaHNE KOTOPOU cTano oubarorpaduueckoil peKocThio cpasy mocie Beixoaa B 1993
romay, Belaronuiicsa yuenoli Banentun ®@enopoBruy TypurH U31araeT CBOK KOHYENYUo MemacucmemHo20
nepexooa, OObICHSIOIILYIO CTPYKTYPY CKaQ4KOB B SBOJIIOIMH U YKA3BIBAIOIIYIO “TIOYKH pocTa” ¢
KkuOepHeTUYeCKOi Touku 3peHus. Ero ¢punocodust npeanaraer oTBeThl HAa MUPOBO33PEHUECKHE BOIPOCHl —
“Kto 5?77, “OTKyna st npuien u kyaa unay?”, “Ckoiab HCTHHHO Moe 3HaHue?”, “Yto ecTb J0OpPO U 4TO €CTh
311077,



Konrenmus MeTacucTeMHOT0 Iepexoa MPOXOoIUT KPacCHOH HUTHIO uepe3 Bce paboTel B.d. Typuuna. B 1976
rojay OH Hamucal CIeAyIoNyto nocie “@enomena nayku’ xkaury “Unepyus cmpaxa. Coyuanuzm u
momanumapusm™. B Heii GbIT JaH aHAIIN3 COCTOSHHS COBETCKOTO OOIECTBA KAK YBOIOIMOHHOTO TYIIHKA H
BBICKA3aHbI MPETOI0KEHUS O TOM, KaK JIOJDKHO U3MEHHUTHCS 00IECTBO, YTOOBI OHO OBLIO CLIOCOOHO K
JaJbHEUIIIeMY HEOTPAaHHYEHHOMY Pa3BUTHIO C BBICOKUMHU IIeNIIMUA. B MaTeMaTHKe OH CKOHCTPYHPOBAJI HOBBIC
KubepHemuueckue 0CHO8AHUS", a B IPOTPAMMHUPOBAHUH B HHPOpMATHUKE pa3zpadboTan MeTas3bik Pedan u
3aJI05KUJT OCHOBBI Memaguluucienuil, IPEUI0KUB KAYeCTBEHHO HOBBIN METO MPEoOpa30BaHMs U ONTHMH3AIHH
TIPOrPaMM — CYNEPOMAUIAYLUIO>. DTH TOCTHKEHHS YIKe HCIIOMB3YIOTCS B BEICOKOTEXHOMOTHYHBIX
KOMMEpUYEeCKHX MpoekTax. VX ycnenHoe npuMeHeHNe U JalbHelIee pa3BuTe TpeOyeT MOHNMAaHUS JIeKaIeh
B UX OCHOBE KOHIIEMIIMN METAaCUCTEMHOTO MepPexo/a.

Kubepuernuecknii mogxon TypunHa pa3BUBACTCS CETOIHS MEXIYHAPOJIHBIM KOJUICKTUBOM YUECHBIX B paMKax
Unrepuer-npoexta Principia Cybernetica®, 1eis KOTOporo — BeIpaGoTKa KUGEPHETHUECKOTO B3I HA BCE
SIBJICHUS! BIUIOTH JI0 BOIPOCOB O CMBICTE XU3HU U “UTo ecTh bor?”.

B xonne XX Beka Mbl ¢ Bamu ctanu cBUaeTeNsIMU KPYIHBIX IPE0OPa30BaHUN KaK B IPOMBIIUIEHHOCTH U
TEXHOJIOTUSIX — KOMITBIOTEpHAs U HH(GOPMAIIMOHHAs PEBOJIIOLINH, TaK U B OOILIECTBEHHOM Pa3BUTHH.
[IpounTaB 31y KHUTY, BBI MOIIMETE, KaK U MOYeMy 3TO ObLTO 3aKOHOMEPHO (XOTS ¥ HE IPEIOTPEICIICHO), KaKHe
MPEJIIECTBYIOLINE COOBITUS B pAa3BUTUN MAaTEPUAIbHOM U TyXOBHOM KYJIBTYPbI UEIOBEUECTBA TOTOBHIIU 3TH
CKa4KH U 4TO MOKHO OKUJATh B OJMIKaNIINE 1ECATUIICTHS.

Hoporoii untarens! Xorenocs i BaM B cBo€il Hay4HOM, TEXHUUECKON WIN APYTOM A€ATEIbHOCTH 0JIaraTbes
HE Ha y/ady B CIy4alHBIX OJy)KIaHUSIX, a PyKOBOJACTBOBATHCS IIEJIOCTHON CUCTEMOM TIOHSITHH, KOTOpas
rmomorasia Obl “3a IepeBbSIMH BHJIETH JIeC”, OTIIMYATh BAXKHOE OT HECYIIECTBEHHOTO, TOHUMATh, Ky/1a UIET
pa3BUTHE, YTOOBI MpUIaraTh CBOM TBOPUYECKUE YCUITUS B TUIOOTBOPHOM Hamnpasienun? Ecnu na, To cMmeno
OTKPBIBANTE 3Ty KHUTY !

Anopeu Knumos

! Kunra B.®.Typunna “Unepuus ctpaxa. Counanusm u TOTaIUTapu3M’™ Oblila U3/1aHa TOJBKO B aHTTIUIICKOM
nepeBoze: “The Inertia of Fear and the Scientific Worldview”, uzgarensctBo “Xponuka”, 1978. Ha pycckom
s3bIKe OHa jocTynHa B MHTepHeTe B OTKphITOM Pycckoit DnekrponHoit bubnuorexke — http://orel.rsl.ru/.

2 «“A constructive interpretation of the full set theory”, The Journal of Symbolic Logic, Vol. 52, No. 1, March
1987.

3 HNudopmanus o padorax mo Pedany u cynepkommuisiuu goctynHa B THTepHeTe 1o anpecy
http://www.refal.net/.

* Anpeca npoekra Principia Cybernetica 8 MuTeprere — http://pespmel.vub.ac.be/ i http://pep.lanl.gov/.

IlpeaucioBue pegakTopa K NepBOMY PyCCKOMY U3aHUIO

Cpenu orpoMHOM Macchl HAyYHOM M Hay4HO-TOMYJIIPHON JTUTEPATYpPbl COBCEM HEMHOI'O KHUT, KOTOPHIE MOKHO
CUNTaTh BEXaMU Ha MYTH Ye€JIOBEYECTBAa B (DOPMUPOBAHUHU IIEIOCTHOI'O M ONTUMHUCTHYECKOIO MHPOBO33PEHMUS,
T. €. KHAT (WIOCO(MCKUX B MCTUHHOM CMBICJIE 3TOTO ciioBa. KHHra, KOTOpYIO NIEpXKHUT B PyKax YHTaTElb,
HECOMHEHHO, NMPUHAUIEKUT K 3TOU pelkoil kareropuu. M 310 He citydaiiHO, Tak Kak ee aBTOp sBIsET cOOOM
PEeNKHI THIT YYEHOT0-€CTECTBEHHUKA, KOTOPBIH (PHIIOCOPCTBYET HE MOTOMY, YTO 3TO MOJHO, MPECTHKHO WIIH,



ckakeM, npuHATO. OH GMIOCOPCTBYET A TOrO, YTOOBI NMPHBECTH B IMPSIMOE COOTBETCTBUE (PHIOCOPCKHUE
3HAHMA ¥ IPAKTUKY COOCTBEHHOM KHU3HU.

ABTOp WM3/araeT OPUTMHAIBHYIO TEOPHUIO OHBOJIOLHMM, O0a3upysCh Ha COBPEMEHHBIX KHOEPHETHYECKHX
KOHLICTIIMAX U Ha OJHOW OCHOBHOM HJi€€, 8 UMEHHO — UJIE€ METACUCTEMHOTIO IIepeX0/a KaK KBAaHTA SBOJIIOLHH.
Bremine Bce oueHb npocto. Eciin y Bac ecTb HekoTOpas HcXoHasi KuOepHeTHuecKkas cucrema (ame0a, 4esloBek,
OO0IIECTBO U T.II.), TO METAaCUCTEMHBII NEPexo — ITO MEPEXo] K HEKOTOPOU APYyroi cucTeMe, BKIIOYAIOLIeH B
ce0s MHOXKECTBO cHcTeM Tuna ucxoaHoil. Ilo cyTu 3aech Bcerzna BO3HMKAaeT HOBBIM YPOBEHb YNpaBIICHUS.
IIpuMepsl: nmepexon OT MIPOCTEHIINX OJHOKIETOYHBIX OpPraHU3MOB K MHOTOKJIETOYHBIM, BO3HMKHOBEHUE
HEPBHOW CUCTEMBI, MO3Ta, pPEYH U T.A.

Ho 3acnyra aBTopa HE OrpaHUYMUBAETCA TEM, YTO OH BBICKA3bIBAET UJICK0 METACUCTEMHOIO MEPEX0/Ia KaK KBaHTa
sBoMtoUMU. OH MPOCIEKUBAET C MO3ULUHU 3TOM HJIEH HBOJIIOLUIO HA 3eMJie OT MPOCTEHIINX MAaKpPOMOJIEKYJI 10
COBPEMEHHOW HayKH (MaTeMaTHKH, Gunocoduu) U KyJIbTyphl. JleTaeT OH 3TO CTOJIb SPKO M UHTEPECHO, UYTO HE
OCTaeTCs] HUKAaKUX COMHEHHMI B OTPOMHOM MOLIHOCTH McXoAHOU uneu. Ilo cytu cBoeil “DeHoMeH HayKu’ —
riryookass HaydyHO-(puimocodckass KHUTA, HO HAIKMCAaHA OHA KaK POMaH W, YTOOBI MPOYECTh €€, TOCTATOYHO
TI00O0MBITCTBA U 3HAHUN B 00bEME CpeIHEH IIKOJIBI.

UwuraTenb, KOTOPBIM BO3BMET Ha Ce0sl TPY/l MOCJIENI0BATh 32 aBTOPOM, Y3HAET MAacCy MHTEPECHEHIITNX BEIICH.
OH, B 4YacTHOCTH, Y3HAeT, KAaKUM BHIUTCA MHUp TIJla3aMU JIATYIIKH, YeM K€ BCE-Takd (OJHUM H
MPUHIIAIIAATBHBIM) OTJIMYAETCS MBIIIUICHHE JXUBOTHOTO (CO0aku, 00€3bsSHBI) OT MBIIUICHUS YeJOBEKa, YTO
JIOJKHO OBLIO TIPOM30MTH B MBIIIUIEHUH YE€JIOBEKA, YTOOBI OHO U3 “IPUMHUTHBHOTO’ CTAJIO “‘COBPEMEHHBIM ’, UYTO
TaKo€ IOMOp M Ha KaKOW CTaJMU SBOJIIOIMHM OH BO3HUKAET, YTO TAKOE Hay4Has TEOpUS U YeM OTIMYAETCS
“xopomas” Teopus OT “IUIOXOH”, MHOTO JIM Ha CaMOM JI€JI€ 3aBHCHUT OT IIPOCTOro 4esoBeka (“BUHTHKA”) B
obmiectBe, 4To ecTh JJoOpo, Bricuiee 6maro u Beiciias 11enb, U eiie MHOToe Jpyroe.

CkazaHHOT0, AyMalo, I0CTaTOYHO, YTOOBI YUTATENb MOJYyUWJ MIPEACTABICHUE O MPEAMETe U XapaKTepe KHUTH.
YrnyOnsaThCs B JeTalld HET CMbICHA, TaK KaK MPH 3TOM HPUIILIOCH Obl HEBOJIBHO M 0€3HAIeKHO KOHKYPHPOBATh
C aBTOPCKUM TEKCTOM, OJHOBPEMEHHO Mapa3utupys Ha HeMm. [loaromy OymeM cuuTaTh CBOEH HalbHEWIEH
3a/layeil — pacckazaTb HEMHOTO 00 aBTOpe UM KOPOTKO OCBETUTh MCTOPHUIO €ro TUCCHACHTCTBA. Benp korma
nucanach kHura, B.®. TypunH Obl1 COBETCKUM TIpa)<JIaHWHOM, a C OKTOps 1977 r. oH kuBeT B AMepHKe,
paGoTaer TpodeccopoM B 06IACTH KOMITBIOTEPHBIX HayK B Hbro-MOpPKCKOM TOpOJICKOM YHHBEPCHTETE M B
1982 r. nonyuun rpaxkaanctso CIITA.

B.®.Typunn pommicst B 1931 1. B MockBe. Oxonumn ¢usmueckuit paxynprer MI'Y u ¢ 1953 mo 1964 r.
pabotan nox Mockgoit B O0HHHCKE B DU3UKO-IHEPTETUIECKOM UHCTUTYTE, T/Ie 3ydall pacCcesHUe MEJIEHHBIX
HEUTPOHOB B KHUAKOCTSIX U TBEPABIX TeNaxX M 3alUTUI JOKTOPCKYIO auccepranuio. B 33 roma o yxe ObuI
U3BECTHBIM (PU3UKOM-TEOPETUKOM C OOJIBITMMHU NEPCIEKTHBAMHU.

N Tem He menee B 1964 r. B.®. Typuun ocraBiser GU3UKY, MepexoauT B MHCTUTYT NMPUKIATHON MAaTeMAaTHKH
AH CCCP (ubiHe UncturyT um. M.B.Kengpina) u norpyxaercst B uHpopmatuky. Hamex Ha mpUynHy Takoi
PUCKOBAHHOW CMEHBI CPEbl COAEPXKUT MPEANOCIeAHNI ab3all CIeqYIOEro Jajee aBTOPCKOro MpeaucIOBHs.
OH ocTaBuJI HayKy pajgy METaHAYKH.

B undopmaruke, kak u B ¢pusnke, eMy comyTcTByeT ycnex. OH co3AaeT HOBBIN S3bIK MPOTPAMMUPOBAHUS —
s3Ik Pedan, HA KOTOpOM YJIOOHO OMUCHIBAIOTCS AITOPUTMHUYECKUE SI3BIKH, TPAHCISATOPBI, CUMBOJBHBIC
MaTemMaTHueckue mpeoOpa3oBaHuss W MHoroe apyroe. bomee Toro, Bokpyr B.®.TypumHa ckiaabiBaeTcs
HedopManbHas HaydHas IIKOJa — HAYYHOE HampaBlieHHE, KOTOPOE JKUBET M YCICIIHO Pa3BUBACTCS JIO CHUX
op, Jaxe 1mociie oTbe3za, a TouHee u3rHanus ero aujaepa uz CCCP.

UuraTenp y)e MOT JI0OTaiaThbCsl, UTO YEJIOBEK C TaKUM HaydHO-(pritocopckum nmamazoHom, kak B.®D.Typuwns,
OOBIYHO MMEET YEeTKYIO0 TOUYKY 3pPEHHS Ha COLUAIBbHO-NOJUTUYECKHE MPOIECCH B MUpE U TeM 0ojiee B CBOEH
crpane. K yectu B.®D.Typunna, oH HE TOJIBKO MMEJ TaKyl0 TOUKY 3pEHUs, HO M HE OOsJICS ee BhICKa3bIBaTh. B
1968 r. on Hanucan crateio “MHepuus crpaxa” U MpeUIoKUI ee Ui MyonuKanuu xyprany “Kommynuct”. B
HeH, B YaCTHOCTH, JIOKa3bIBAJIOCh, UTO TOTAJIMTAPHOE OOIIECTBO OOpEeUYeHO, U MpeAsiarajics BapHaHT Iepexo/a
OT TOTAJIMTApHOro obmiecTBa K cBoOoaHOMY. (KOopHU mepecTpoiiku, Kak BHIUTE, MOKHO OOHApPYKHUTh MHOTO



panbiie 80-x ronoB.) Crarbd He ObUIa HamedyaTaHa, HO €CTECTBEHHO MMeNa “NOCIeACTBHS UIsl €€ aBTopa.
HeOGonpmoe kommuecTBO SK3EMIUISIPOB Xoauiio B ‘“‘camm3mare”; B 1976 T. crarhs Obuta mepepaboTaHa B
comunuyo kuury “Hueprus crtpaxa. Couuanm3M H TOTaJIUTapu3M’, KOTOpas TOJOM TIO3KEe Oblia
onyonukoBaHa B CIIIA Ha pycckoM, a 3aTeM M Ha aHTJIMICKOM s3bIKaX.

OnauMm u3 niepBbix yutateneit “Muaepuun crpaxa” Obut A.Jl.CaxapoB. C 1968 r. oOmiecTBeHHas 1€ITEIbHOCTh
3THX JIOZie mpoTekana coBMecTHO. MmenHo nmo wuunmatuse B.®D.Typumna B 1970 r. Obuio HamucaHo U
HAMpaBJI€HO B NPaBUTEJIBCTBO MHUCbMO, O KOoTOpoM pacckazan A.J[.CaxapoB B cBOMX BOCIOMHHaHUAX. B
MUChbME 00paIlasoch BHUMaHWE HAa HEOOXOAUMOCTh JHOepaIn3aluy U JeMOKpaTU3aluu 00IIeCTBa, TOCKOJIBKY
6€3 3TOro ’KOHOMMKE CTPaHbl yTPOXKAET MOIHBIM Kpax.

Ho Bepuemcst x kaure “@eHomeH Hayku’. Ona Obuia Harmmcana B 1970 1. mo IOroBopy ¢ M3JaTeIbCTBOM
“Coserckast Poccus”. XoTs oHa U cobpasia caMble MOJIOKUTENIbHBIE PELIEH3HH, TPH T'0/1a TAHYJIACh BOJIOKUTA C
ee HabopoM. B penakuuu “He moOHMMAaNM”, KaK MOKHO MOJIOKUTh HA CTOJ IJIABHOTO PENAKTOpa KHUTY C TaKOM
nocienHel rinapoil. CIUILIKOM OYEBHIHBIM ObLIO IPOTUBOPEUUE IyXy MAapKCUCTCKO-IEHUHCKOMN (unocoduu. 1
Bce k€ K 1973 r. kHura Obuta HaOpaHa W MpoIJa CTAAUI0 BEPCTKU. Jl0 BbIXOAAa B CBET OCTABaJIOCh COBCEM
HEMHOTr0, Ho... Hadanach kamnaHus npotuB A.[l.CaxapoBa. B 1eHTpanbHOl npecce MyOIUKyeTcsi OTKPHITOE
MUCHMO, KJeMmsIee ero mo3opoM, 3a nognucsimMu 40 uneHoB AkagemMuu Hayk... B.®.TypuuH BbicTynaeT Ha
npecc-KoH(epeHuH nepel MHOCTpaHHBIMU KoppecnonaeHTamu B 3amuTy A.J[.CaxapoBa. Bckope nocnie sToro
€My 3BOHST W, W3BHHSCH, OOBACHSIOT, YTO B TUHOrpaduu TO JIM PyXHYyJa MITyKaTypKa C IOTOJKA, TO JIU
PYXHYJI BeCh MOTOJIOK KaK pa3 Ha Habop KHUTH, TO JIU caM HabOp pyXHYJI C MOJIKK Ha I10JI, HO BOCCTAHOBHUTD €0
HET HUKAKOH BO3MOXKHOCTH. BOT HEKOTOpBIE 0OCTOATENBCTBA, MPOIUBAIOIINE CBET HA TO, MOYEMY IMEPEBOIBI
KHUTH HA aHIVIMMCKUN U AIIOHCKUM SI3BIKU BBILUIM MHOT'O PaHBIIE PYCCKOIO OPUTMHAIIA.

B mnawanme 1973 r. B.®.Typunn nepexomutr B I[HUIIMAC (LlenTpanbHblii Hay4YHO-HCCIEIOBATEIBCKUN
MPOEKTHBIN WHCTUTYT aBTOMAaTHU3allMU B CTPOUTEIHCTBE) HA JIOJDKHOCTH 3aBEAYIONIEro JlabopaTopueit. 31mech
CBITPAJId pOJib J1Ba cooOpaxkeHHs. Bo-mepBbIX, OH cUMTand CBOE HOBOE MECTO pabOThl MEHEE PEXUMHBIM H,
CJIeIOBATeNbHO, 0OJIee COBMECTHMBIM C TEMH KOHTAKTaMH, KOTOpbIe HEM30EKHO BO3HUKAIM B CBS3H C €T0
MPaBO3aMUTHON JesaTeabHOCThI0. Bo-BTOphiX, B [ITHUITMAC 61N OGemianbl 60jee MUPOKHUE BO3MOKHOCTH
JUTSL OpTaHU3aIMOHHOTO oopMiIeHnst Hay9HOH miKoisl B.d. TypunHa.

B anpene 1974 r. B.®.TypunH cTraHOBUTCS TpefceaaTeIeM MOCKOBCKOTO oTaeneHus Amnesty International —
rpynnsl  “MexnyHapoiHas aMHHUCTUS, BBICTYNAIOUIEH B 3allUTy Y3HUKOB COBECTHM BO BCEX CTpaHax
HE3aBUCHUMO OT MX HOJIUTHYecKoM cucreMbl. B Tom ke 1974r. yuensii coer LIHUIIMAC nHe
[IepPeaTTECTOBBIBAET €r0 B JOHKHOCTH, TOCJIE YEro ero “kiaeiMsT mo3opoM’” Ha COOpPaHHUU COTPYAHHKOB U
YBOJIBHSIOT. Bee nanpHeime nonsITKY MOMYyYUTh XOTh KaKyto-HUOy b paboTy Obutn TieTHBI. CeMbs ¢ ABYMS
CBIHOBBSIMM OKa3ayiach Ha 3apruiate keHol T.W.TypumHOW — MIaamero Hay4yHoro COTpyJAHUKA HHCTUTYyTa
Hedrexumcunresa um. I'yOkuHa.

B nexabpe 1976 r. B.®.Typuun nonydaet “nocneanee npeaynpexacaue” oT KI'b: mubo on yezxaer, 1160 ero
xmetr apect. OOBICK M JOMPOCH K TOMY BpEMEHH OH yxe mpomen. B 1977 r. Hadamuch apecThl YIICHOB
XenbcuHkckor Tpynmel: FO.OpnoBa, A.I'ma3Oypra, A.lllapanckoro u ap. Xors B.®.TypunH u He ObLl
¢dopmanbHO uieHOM XeJIbCHMHKCKOM TIpyNIMbl, HO TOTOBMJ MaTepualbl Ui HEe M ydacTBOBaJl B IIpecc-
KoH(epeHIMr XeTbCUHKCKON TPYIIBI B KauyecTBE NpeacTaBuTeNss MexayHaponaHod amMHUCTHH. [Ipumuiock
nenath “Bb100p”. KT0 06611 Giinizko 3HakoM ¢ B.®.TypunHbIM, 3HaeT, Kak OH He XOTeN ye3xkarb. BoT BkpaTie Te
00CTOSITENTLCTBA, MPU KOTOPHIX Hallla HayKa moTepsiia TypunHa, a aMepuKaHcKasi — Halllia.

JInst TOTHOTBI KapTUHBI CIEAYET €llle cKazaTh, 4To B.D.TypunH — Becelnbli, KU3HEPAAOCTHBIN, OCTPOYMHBIN
YeloBeK, OJIeCTIIHA pacckazuuk. OOIIeHne ¢ HUIM — 3TO0 Bceraa paaoctb. OH ObUT KanuTanoM komauasl KBH
ropoga O6nmncka B 1963 r., xorma KBH Tonpko Haumnanics. Komanma moj ero BOAWTENbCTBOM IMOOEAMIIA
komaHny u3 JlyOusl! OH ke ObT OOHMM M3 cocTaBUTeNed COOpHUKOB “@usuku myTarT’ U “OUUKU
MPOJOKAIOT WIYTUTH , JOCTABJSIONIMX CBOMM YWUTATENSIM MHOTO BECENbIX MHMHYT M CTaBIIMX JIaBHO
oubnmorpaduyeckoil peaKoCThIO.

Uuratens! Bac xaer BcTpeua ¢ BeCbMa HEOPAMHAPHBIM aBTOPOM, YUYEHBIM M TIpakJaHUHOM. CUacTIuBOIO
nyTu!



B 3akmrodeHue Xody BbIpa3uTh 0OJIarOJApHOCTh BCEM, KTO cOJeiicTBOBaN wu3gaHui0 KHUTH. Ocolyro
0J1arolapHOCTh I BBIpaXkKat0 HECKOJIBKUM JIOJsAM. A.b.XoIyneB ycTaHOBMJI Ha KOMIBIOTEPE U HACTPOUII
cucremy LATEX, xoTopoil s mosib30Bajcs MpH NOArOTOBKE OpHrMHal-MakeTa KHUTM. OH ke ObT MOMM
YUHTEJIEeM TI0 CUCTeME B 0e30TKa3HbIM KoHCynbTaHTOM. T.H.Manenmesa u H.b.J[3anaeBa B3sun Ha ce0st oueHb
OonblIyI0 paboTy MO MepBOHAYaIbHOMY BBOAY B KoMmmbioTep TekcTa kKHHUTH (B cucteme LEXICON). Camyio
Pa3HOO0Opa3Hy0 MOMOIIb s moaydan oT AHa.B.KinumoBa, KOTOpEIi, B 4aCTHOCTH, OTJIMYHO BBITIONHSI ()YHKIIUHA
“kaHaza cBsi3u’” C “‘yAal€eHHbIM aBTOPOM.

Komnera B.®.Typunna
110 MHCTUTYTY IPUKIaAHOW MaTEeMAaTUKU
B.C.IlItapkman

¢deBpanb 1992 r.

IpexuciaoBue

Pycckoe m3nanue 3TOM KHUTH BBIXOJUT 4epe3 JABAALATH C JIMIIHUM JIET MOCJEe €€ HamucaHus. 3a 3TO Bpems
HayKa CYUIECTBEHHO NPOJBUHYJAach Brepes. JOCTaTOUHO BCIIOMHHUTH PACKpPBITHE TEHETHMYECKOro KOoJa,
OTKPBITHSI B acTpo(dU3MKe, HOBYIO TEOPHIO dJIEMEHTAPHBIX YacTull. [lepcoHanbHble KOMIBIOTEPHI BOILIN YyTh
T HE B KXl JOM. MeXIy TeM KHHTra BBIXOJIUT B TOM BHJIE, B KAKOM OHa ObLIa MOJTOTOBJICHA K TIEYaTH B
1970 r. Eciiu OB1 s cTan 4To-TO A00ABIATH K HEH, TO 3TO MPEBPATHIIOCH Obl, B KOHEYHOM CUeTe, B HAIMCaHUE
HOBOW KHUTH, TOpa3io OOJbIel Mo 00beMy, M OHa BKJIIOYaia Obl B C€0s CTapyIO MPAKTUYECKHU [ETUKOM U 0€3
nepeMmeH. 160 ocHOBHasi TemMa KHUTM — OBONIONUA BceneHHOM Kak MOoCIe0BaTeIbHOCTh METACHCTEMHBIX
MepexoI0B — He MocTpajana oT BpeMeHu. HanmpoTuB, NOsIBUIUCH HOBBIE YKA3aHMS HA TUIOJOTBOPHOCTh 3TOTO
noaxonaa. B Hacrosmiee Bpemss MBI ¢ Tpynmoid Kojuier Havanu paboty Han mpoektom PRINCIPIA
CYBERNETICA, xoTopslii BKJIIOUAeT AajbHelIIee pa3BuTue 3Tux uaeil. Hekoropoe npeacrasienue 06 3Tom
MPOCKTE JAaeT HamMcaHHass MHOIO coBMecTHO ¢ Kimddom [xocouabsim ctaths “KubepHernuecknit manudect”.
DTa cTaThsl TAaKXKE BKJIIOYAET KPATKOE U3JI0KEHNE OCHOBHBIX MJIe KHUTH U BKJIIOYEHA B KQUE€CTBE MPHIIOKEHUS
K HACTOSIILIEMY M3IaHHUIO.

“DeHoMEeH HayKW~ BBIIIE] B aHTJIUHCKOM M STMIOHCKOM TepeBojiaXx. Sl o4eHb paj, 4TO OH MOXKET, HAKOHEIl,
BBIMTH U B PyCCKOM OpPUTHHAJIE.

Onno MecTo B “DeHoMeHe HayKu TpeOyeT KOMMEHTapHsl B CBETE MOCIEIHUX JTOCTIKeHUH ¢usuku. B paznene
“Cymacriieqiie TeoOpurd M MeTaHayka’ s BBICKA3aJ MBICIb, YTO JJIS TOTO, YTOOBI pa3pemiuTh TPYJHOCTH B
COBPEMEHHOM TEOPHH DJIEMEHTAPHBIX YaCTHIIl, HAJ0 pa3padoTaTh METObI “METaHAYKH ’, T. €. TCOPUHU O TOM, KaK
cTpouth Teopuu. IlpuymHy s ycMaTpuBaix B TOM, YTO OCHOBHBIC MOHATUS ()U3MKM HAa PAHHUX CTAAUAX €e
pa3BuUTHA Opanuch U3 Halllel UHTYUIMH MakpocKonudeckoro Mupa. Ho ams mo3Hanus 3akoHOB MUKpomHpa (a
TOYHEE, Ul NOCTPOEHUS MaTEMAaTUYECKMX MOJEIEH 3TOro MHupa) Hama ‘“MaKpOCKONHMYECKas WHTYULUS
HeanekBaTHA. Eciu MHTyuIMs HE AaeT HaM BOPSIMYIO T€X “KOJIECMKOB”, U3 KOTOPBIX MOKHO CTPOUTH MOJIEIH
MHUKPOMHPA, TO HaM HYXHbI KaKie-TO TEOPUU O TOM, KaK 3THU KOJIECUKU BBIOMPATH U KaK MOJAEIH CTPOUTh. DTO
u OyJeT MeTaHayKa.

C tex mop kak ObUIa HamKMCcaHa MOS KHUTA, PU3UKA 3JIEMEHTAPHBIX YACTHIL C/eJiaia OTPOMHBIN IIar Briepes —
u 0e3 BCAKOW METaHAyKH, a JHIIb HA OCHOBE CTApOU WICH, YTO OAHH YACTUIIBI MOTYT KaK Obl COCTOSITh W3
Ipyrux, 6ojee ’ieMEeHTapHbIX YacTUll. Tem He MeHee s 1ojaraio, YTo MOs JIOTHKA OCTAeTCsl B CHJIE, U €CIIH He



Ha I[aHHOI>'I, TO Ha KakKOH-TO HOCHGIIYIOHIeﬁ CTaguu PpPa3BHUTHUA TOYHBIX HAYK MCTATCOPCTUUCCKHUE MCTO/bL
AOKAXYT CBOIO IINIOAOBUTOCTE.

B.®.Typuun

O6nuHCK, aBryct 1990 1.

BBenenue

UYto Takoe HayyHOE MO3HaHUE JEUCTBUTEILHOCTU? OTBETUTH HA ATOT BOMPOC C HAYYHOM 7K€ TOUKH 3PEHUS —
SHAYUT B3IJIAHYTH Ha YCJIOBCUYCCTBO KakK 651 CO CTOPOHBI, U3 KOCMHUYCCKOT'O ITPOCTPAHCTBA. Torna JIFOOH1
MIpeICTaHyT B BUJIE OIIPEIETICHHOIO POJia MaTepHalIbHbIX 00pa30BaHuil, COBEPILIAIOLINX ONPECIICHHbIE
HGFICTBHSI, B HaCTHOCTU MPOU3HOCAIINX KAKUC-TO CJIOBA U MUIIYIIUX KAKUC-TO 3HAKH. Kaxk Bo3Hukaror 3t
JEICTBUS B MPOIIECCe IBONIIOLUU KU3HU? MOMKHO 11 OOBSICHUTH UX MOSIBJICHHE HA OCHOBE KaKUX-TO OOIINX
MPUHIUIIOB, OTHOCSIIMXCS K Mporeccy 3Bomounu? Uto npeacrasiser co60il HayuHas e TebHOCTh B CBETE
ATUX 00UIMX MPUHIUIIOB? TakoBBI TE BOMPOCHI, HA KOTOPBIE MBI MMOMBITAEMCSI OTBETUTh B ATON KHUTE.

[TpuHIUTIBL, CTONH O0IIKE, YTO OHU MPUMEHUMBI KaK K Pa3BUTHIO HAYKH, TaK M K OMOJIOTHYECKON IBOJIOIHH,
TpeOYIOT AJISl CBOETO BBIPAXKEHUS CTOJb e 00X MOHATHH. Takue NOHATHS 1aeT KuOepHeTHKa — HayKa O
CBSI3SIX, YIIPABJICHUU U OpraHU3alMK B 00bEKTax J1I000# npuposl. B knbepHeTHYecKuX MOHATHUIX C PaBHBIM
yCIIEXOM OIHUCHIBAIOTCS SIBJICHUS (PU3UKO-XUMUUECKUe, OMOJI0rMYecKue, couuaibtble. IMeHHO pa3BUTHE
KMOEpPHETUKHU U OCOOEHHO €€ YCIIeXH B OMMCAHUU U MOJIETMPOBAHUHU LI€JICHANPABICHHOIO TOBEACHUS U
pacro3HaBaHMs MOHATUH clies1aid BO3MOXKHBIM HanucaHue 3Toil kuuru. [loatomy Oosnee TouHO ee nmpeamMeT
MOJKHO OIPENIEINUTh TaK: KHOEPHETUUECKUH MOAX0]] K HayKe KaK K U3y4aeMOMY SBIICHUIO.

W ieliHBIM CTEPIKHEM KHUTH SIBJISAETCS MTOHATHE O METACUCTEMHOM IIEPEXOJE, T. €. IEPEX0Ie OT
KHOEpHETUUYECKON CUCTEMBI K METACUCTEME, BKIIFOUAIOLIEH B ce0s1 MHOXKECTBO CUCTEM THIIA UCXOIHOM,
OpPTraHU30BAHHBIX M YIPABISIEMBIX OIpeaeIeHHbIM 00pa3oM. CHavasa 3To NOHATHE OBLIO MOJI0KEHO aBTOPOM B
OCHOBY aHAJIN3a PA3BUTHS 3HAKOBBIX CUCTEM, HCIIOJIb3YEMBIX HAYKOU. 3aT€M, OJJHAKO, OKa3aJI0Ch, YTO
HCCIIEIOBAaHUE 10/ 3TUM YIJIOM 3pEHMSI BCEH IBOJIIOLIMU KU3HU Ha 3€MIIe IT03BOJISIET BOCCO3/1aTh CBA3HYIO U
MONYUHECHHYIO €JUHBIM 3aKOHOMEPHOCTSIM KapTHUHY WJIH, JIy4lle CKa3aTh, KHHOJICHTY, KOTOPAs HAYMHACTCA C
IIEPBBIX JKUBBIX KJIETOK U KOHYAECTCSI COBPEMEHHBIMUA HaYyYHBIMU TEOPUSAMU U CUCTEMOM IIPOMBIIILIEHHOTO
IIPOM3BOJICTBA. DTA KHHOJIEHTA YKa3bIBACT, B YACTHOCTH, MECTO (DEHOMEHA HAYKHU B Py APYTUX SIBIEHUN MUpa
U pacKpBIBACT €ro 3HaueHue Ha (oHe 00Iel KapTHHBI 3Botonny BeenenHoi. Tak BO3HUK 3aMbIcel
HacTtosmel KHuru. Ckoib yoeIuTenbHO HapuCcOBaHa KapTHHA, Mbl IPEOCTABUM CYIUTh YUTATEIIO.

B cooTBeTcTBUY € 3aMBICTIOM KHUTH B HEW M3JaraeTcs MHOTO (paKTOB M KOHIIETIIHIA, KOTOPhIE BEChMa
pa3HopoHbl. O HH 13 (PaKTOB XOPOLIO U3BECTHBI, O TAKUX MBI CTapaeMCsi TOBOPUTH KPAaTKO, IPUBOS UX B
CUCTEMY U COOTHOCSI C OCHOBHOM ujeei KHUrH. J[pyrue GpaxTsl MEHEe U3BECTHBI, TOT/1a Mbl OCTaHABJINBAEMCS
Ha HUX nosipoOHee. To ke OTHOCUTCS U K KOHLIEHIMSIM: HEKOTOPbIe OOLIEPUHSTHI, APyTrue MEHEe U3BECTHBI U,
BO3MO>KHO, CIIOPHBI. Pa3HOpOIHOCTH MaTepHralia IPUBOJAUT TAK)KE K TOMY, UTO pa3HbI€ pa3Jesibl KHUTH
TpeOYIOT OT YMUTATEN pa3iIuyHbIX ycuiauil. OHN U3 HUX ONUCATENbHBI U JIETKH JUISl YTeHus. B npyrux mecrax,
MPUXOAUTCS YIIyONIsSThCs B JOBOJBHO CIIEIUaIbHbIE BONPOCHI. [10CKOJIbKY KHHUra paccyMTaHa Ha IIUPOKUMA
KpYT 4MTaTeIe U HE IpearoaaraeT Io3HaHUi BHE PaMOK ITPOrpaMMBbl CPEJHEH IIKOJIbI, Mbl BO BCEX TaKUX
Cllydasix cOOOLaeM YUTATEN0 HEOOX0AUMBIE TEOPETUUECKUE CBEICHHSI. DTU CTPAHUIBI HOTPEOYIOT OT
HETOATOTOBJIEHHOTO YUTATENs ONPEICIIEHHON PabOTHI.

BaxxHoe MecTo B KHUTE OTBOAMTCS MPOOIEMaM TEOPUH ITO3HAHHS U JIOTUKU; OHU TPAKTYIOTCS, KOHEYHO, C
kubepHeTHYecKuX mo3unuid. KubepHeTnka ceifuac BeJieT HACTYIUICHUE HA TPAIUIIMOHHYIO (PUIT0COPCKYIO
THOCEOJIOTHIO, J1aBasi HOBYIO, €CTECTBEHHO-HAYYHYIO HHTEPIIPETALIUIO OJJHIM €€ TIOHSITHSIM U OTBEprast Jpyrue
Kak HecocTosTenbHbIe. HexoTophie Gunocodpl MPOTUBATCS ITOMY HACTYIUICHUIO, CUUTAsl €r0 OCATATEIbCTBOM



Ha CBOIO TeppuTopuio. OHM OOBUHSIIOT KHOSPHETHKOB B “Orpy0OJjeHnn” U “yNnpouIeHUN” HCTUHBI, B
WTHOPUPOBAHUH “TIPUHITUITHATIBHOTO Pa3Iuuus’’ MKy hopMaMH ABMKCHHS MaTEpHUH (M TO HECMOTPS Ha
Te3uc o equHcTBe Mupal). Ho punocod, koTopoMy uyx10 3eMiIeBIaAeb4eCKOe OTHOIICHHE K Pa3TUIHBIM
o0JacTsM 3HaHMsI, OJKEH IPUBETCTBOBATH aTaku KMOEpHETUKOB. B cBoe Bpems pazputue GU3NKHU U
ACTPOHOMHUHU YHHUTOKUIO HATypduiocoduro, n306aBuB GuocoPpoB 0T HEOOXOIUMOCTH TOBOPHUTH
MPUOIU3UTENBHO O TOM, O YEM YUEHBIE MOTYT FOBOPHUTH TOUHO. OUeBUIHO, pa3BUTHE KUOEPHETHKH CHIETAET TO
xe ¢ prI0coCKoi THOCEOTOrnel Wi — CKaxeM 00Jiee OCTOPOKHO — CO 3HAUUTENILHON €€ YacThlo. DTOMY
HaJI0 TOJIBKO pamoBathes. Y (rtocodoB Bceraa OyAeT T0CTaTOYHO CBOMX 3a00T: HayKa N30aBIISIET UX OT
OJTHHUX, HO IOCTaBJISIET APYyTHE.

Tak kak KHHUra IMOCBsIIEHA HAyKe B LIEJIOM KaK OINpEeIe]IECHHOMY CIIOCO0Y B3aMMOACHUCTBUS YEIOBEUYECKOTO
o01iecTBa ¢ OKpy aroliei cpeoi, B Hel MOUTH HUYEro He TOBOPUTCS O KOHKPETHBIX €CTECTBEHHOHAYYHbIX
TMCLUUIUINHAX; U3JI0KEHNE OCTACTCS LIETUKOM Ha YPOBHE MOHIATUN KHOCPHETUKH, IOTUKU U MAaTEeMaTHKH,
KOTOpBIE 00IIIe3HaYMMBbI 1J1 BCel COBpeMEHHOM HayKu. VckiroueHre AenaeTcsi TONbKO JIsl HEKOTOPBIX
MIPEJCTABICHUN COBPEMEHHOM (PU3HUKH, UMEIOIIUX NPUHIUITAAIBHYIO BaXKHOCTD JIJIs1 TEOPUH 3HAKOBBIX CHCTEM.
B Hamny 3amady He BXOAMT TakyKe KOHKPETHBIN aHau3 B3aUMOJICICTBHS HAYKH C TPOU3BOJCTBOM U
OO0IIECTBEHHOH KU3HBIO. DTO OTAEIBHBII BOIPOC, KOTOPOMY MOCBAILICHA OOIIMPHAS JIUTEPATYpa; MBI U 371ECh
OcTaeMcsl Ha YPOBHE OOIIUX MOHATHI KHOSPHETHKHU.

[TonbITKM COETUHUTH B IIEJIOCTHOM KapTHHE OO0JIBIIOE KOJIMYECTBO MaTepuaia U3 pa3inyHbIX 00gacTei
3HAHUS BCEI/la YpeBaThl OMACHOCThIO MCKAXKEHMs JAeTaned, N00 4erloBEeK He MOXKET ObITh CHEIMAIMCTOM BO
BceM. IIoCkonbKy NaHHas KHUTA SBJISIETCS. MIMEHHO TaKOW IONBITKOM, BECbMAa BEPOSATHO, YTO CIELUAIUCTHI B
3aTPOHYTHIX 37IeCh 00JacTAX HAyKU HaMIyT B HEW yNyIIeHUs M HETOuHOCTH. Huuero He monenaenib, TakoBa
LI€Ha, KOTOPYIO NPUXOJIUTCS IUIATUTh 3a KapTHHBI ¢ OOJIBLIIMM OXBAaTOM, HO TaKM€ KapTUHbI HEOOXOIUMBI.
ABTOpY OCTaeTCsi TOJBKO HAJEATBhCS, YTO KApTHHA, HAPUCOBAaHHAs B ITOM KHUTE, CONEPXKUT JIMIIL TaKUe
MOTPEUTHOCTH B JACTANAX, KOTOPBIE MOTYT OBITh YCTpaHEHBI 0e3 ymepoa JUist KAPTHHBI B LIEJIOM.

I'naBa 1. HauaanHbIe cCTAAUH DBOJIOIINA

1.1. OCHOBHOM 3aKOH 3BOJIIOLUMN

B nporiecce 3BorONMN KU3HHA, HACKOJIBKO HAM W3BECTHO, BCETAA MPOUCXOIMIIO M TPOUCXOTUT ceiuac
yBeIMUYEHHUE 00I1Iel MacChl KHBOTO BEIIECTBA U YCIOKHEHHE €r0 OpraHU3aIiH. Y CIOXKHSIS OPraHUu3alHIo
OHMOJIOTMYeCKHX 00pa30BaHMA, TPUPOIA ACHCTBYET MO METOy Mpod u omubok. CyiecTByIone o0pa3oBaHus
BOCIIPOU3BOIATCS BO MHOTHX 3K3EMIUISPax, KOTOPBIE, OJTHAKO, HE BIIOJIHE TOXJICCTBEHHBI OPUTHHAIY, a
OTIIUYAIOTCS OT HETO HAJIMYMEM HEOONBIINX CITyJalHBIX BapHALUiA. ITH SK3EMIUIPHI CITYKaT 3aTEM
MaTepHUaIoM JIsl €CTeCTBEHHOT0 0TOOpa. OHU MOTYT BBICTYIATh M KaK OTJENbHBIE )KUBbBIE CYIIECTBA — TOTJA
0TOOp PHUBOIUT K 3aKPETUICHUIO TTOJIC3HBIX BapUAIUi, U KaK 3JIEMEHTHI 00JIee CJI0KHOTO 00pa3oBaHUsI —
TOr/Ia 0TOOP HANpPAaBJICH TAKXKE U Ha CTPYKTYPY HOBOTO 00pa3oBaHus (HalpuMep, NP BO3SHUKHOBEHHUH
MHOTOKJIETOYHBIX OpraHu3MoB). VI B ToM u B Apyrom cirydae oTOOp SBISETCS Pe3yabTaTOM OOpbOBI 32
CYILIECTBOBAHKE, B KOTOPOI 0oJiee )KU3HECTIOCOOHBIE 00pa30BaHUs BHITECHSIOT MEHEE )KHU3HECTIOCOOHBIE.

DTOT MEXaHU3M PA3BUTHS KU3HU, OTKPHITHIN Yapias3oM J[apBuHOM, MOXKHO Ha3BaTh OCHOBHBIM 3aKOHOM
3BOJIFOIINH. B mammu e HE BXOAUT OGOCHOBaHI/Ie 1501058 06CY)KII€HI/IC 9TOI'0 3aKOHA € TOYKH 3pCHHUA TCX 3aKOHOB
MIPUPOIBI, KOTOPBIE MOKHO OBLIO OBI TPOBO3TIIACUTH OoJiee PyHIaMeHTaIbHBIMU. byieM npuHUMaTh OCHOBHOM
3aKOH 9BOJIIONINY KaK HEYTO JaHHOE.

1.2. XuMmunyeckas apa
I/ICTOpI/IIO JKU3HU 00 IMOABJICHUS YCJIIOBCKA MOXKHO p336I/ITI> Ha IBa n€puojaa, KOTOPbIC Mbl HA30BEM

«XUMHYECKOW» PO M «KUOEpHETUUECKOI» 3poid. ['paHuIeil Mex 1y HUMU CIYXKHUT MOSBICHHE )KUBOTHBIX C
4eTKO 0OPMIICHHON HEPBHOM CUCTEMOM, BKIIFOYAOIICH OpraHbl YyBCTB, HEPBHBIC BOJIOKHA IS TIEpeIauu



nH(pOpMaLMU U HEPBHBIE Y3JIbl IS €€ IpeoOpazoBanus. Takas TEpMUHOIOTUS HE O3HAYAET, KOHEYHO, YTO
MOHATHUS U METO/Ibl KNOEPHETUKN HENPUMEHUMBI K XKU3HH «XUMHUECKOW» 3pbl; IPOCTO KUBOTHOE
«KHOEPHETHUYECKO» 3PBI SABJIAETCS KIACCHUECKUM 00bEKTOM KMOSPHETHKH, Ha KOTOPOM OHA BO3HHKIJIA
oopMuIace Kak HayyHas JUCLUIUIMHA.

HcTopuio u TOruKy 3BOJIIOLMU B 00KUOEpHEeMU4eCKoM nepuode Mbl paCCMOTPUM JIMIIE O€TJI0, CChUIAsCh Ha
BO33PEHHUS COBPEMEHHBIX OHOIOrOB . B 9TOM 1epro/ie MOXKHO BBLICIHT TPH TAIIA.

Ha nepsom smane 3axiiafpIBaloTCsl XMMHUUECKUE OCHOBBI XKH3HH, 00pa3yl0TCsi MAKpPOMOJIEKYJIbl HYyKJIEHMHOBBIX
KHCJIOT ¥ OEJIKOB, 00J1a/1atoIue CBOMCTBOM pedynaukayuy — CHATHS KOTIMH, «OTIIEYaTKOB», KOTa O{Ha
MaKpOMOJIEKYJIa CIIYKUT MaTpULEH [l CUHTE3a U3 3JIEMEHTapHBIX PaUKaloB M0J100HOM eif MaKpOMOJIEKYJIbI.
OCHOBHOH 3aKOH 3BOJIIOLIMU, KOTOPBIN BCTYMAET B ACHCTBUE HA 3TOM 3Tarle, IPUBOIUT K TOMY, YTO MaTpPULIbI,
obnanaromue 0oJbIIel HHTEHCUBHOCTBIO BOCIIPOM3BEICHUS, TOIYYatoT IPEUMYILECTBO Iiepel MaTpULlaMU C
MEHbILIEH MHTEHCUBHOCTBIO BOCIIPOU3BEICHMS], B PE3yJIbTATE YET0 00pa3yroTcs Bce 00JIee CI0KHBIE U
aKTHBHbBIE MAKPOMOJIEKYJIBI U CUCTEMBI MaKpoMoJieKyJl. buocunres Tpedyer cBo6oaHOM sHepruu. [lepBudHbIM
€€ NCTOYHHUKOM SIBJISIETCS] COTHEYHOE M3ITyueHue. [IpoIyKThl 9acTHYHOTO pacma/ia )KUBBIX 00pa30BaHUH,
HEMOCPECTBEHHO UCIOIb3YIOIUX COTHEUHYIO SHEPTHUIO ((POTOCUHTES), TAKXKE COJIEPKAT HEKOTOPBIN 3amac
CBOOOTHOM HEPTUH, KOTOPHIH MOXKET OBITH PEaTH30BaH C MOMOIMIBIO YK€ UMEIOIIEHCS XUMUAN
MakpoMoJieKyJibl. OH U peanusyeTcs creluaibHbIMU 00pa30BaHUSAMMU, U1l KOTOPBIX MPOIYKTHI pacnaia
CIIy’KaT BTOPUYHBIM HCTOYHUKOM CBOOOIHOM 3Hepruu. Tak BO3HUKAET pacCiIOEHUE )KU3HHU Ha PACTUTENbHBIN U
JKUBOTHBIM MUPBI.

Bmopoﬁ aman 5601l0yuu — BO3HUKHOBCHUC U PA3BUTHUC Y ) KUBOTHBIX ABUI'ATCIILHOI'O allllapara.

B xapakTepucTtike A0CTyNa K UCTOUHUKY SHEPIHH €CTh CYLIECTBEHHOE PA3JINYUE MEKIY PACTCHUSIMHU U
XKHUBOTHBIMU. [IpH TaHHOM OCBEIIEHHOCTH MHTEHCUBHOCTD MOTJIOLICHUS COTHEYHON SHEPTUH 3aBUCUT TOJIBKO
OT BEJIMYUHBI IOBEPXHOCTH PACTEHUSI, HO HUKAaK HE OT TOT'0, ABH)KETCS OHO MJIK TOKOUTCS.
CoBepI1IeHCTBOBaHUE PACTEHUH MOIIIO MO MYTH CO3JJaHNUS BEIHOCHBIX CBETOYJIOBUTEIEH — 3€JIEHBIX JIMCTHEB,
KpEISIIMXCS Ha CUCTEME OIOp U CTpes — cTebuieid, BeToK U T. . KoHCTpyKuus 3Ta OTIMYHO paboTaeT,
obecreunBasi MeJIEHHOE TepeMEIeHNE 3eIeHbIX IIOBEPXHOCTEN K CBETY, OTBEYAIOLIEe MEAJICHHOMY
M3MEHEHHIO OCBEIICHHOCTH.

CoBceM apyroe MonokKeHue y >KMBOTHOTO, B YACTHOCTH, Y CAMOI'0 IPUMUTHUBHOTO >KUBOTHOTO, HAaIIPUMED,
ameObl. FICTOUHMK 3HEepTrun — MHIlla — 3aI0JIHAET Cpeay BOKpYT Hero. [IpuTok sHepruu onpezensercs
CKOpOCThIO (D Py3nu MHUIIEBBIX MOJIEKYJT Uepe3 000I0UKY, OTACISIONIYO MUIIEBAPUTEIBHBIN armapaT OT
BHenIHel cpenbl. CkopocTh nudy3un 3aBUCUT HE TOIBKO — U JaKe HE CTOIBKO — OT BEIMYMHBI
MMOBEPXHOCTHU MUILEBAPUTENILHOTO annapaTa, CKOJIbKO OT JABMKEHHUS ATON OBEPXHOCTU OTHOCUTEIIBHO CPEJIbI,
JTAIOILEr0 BO3MOXKHOCTh BbIEJaTh MUIILY U3 Pa3IMYHBIX €€ y4acTKoB. [lo3ToMy maxke mpoctoe XxaoTuueckoe
JBUKEHHE B CPEJZI€ WM, HAIIPOTHUB, IBUKEHUE CPEbl OTHOCUTENIBLHO OpraHu3Ma (Tak JeIaroT, Halpumep,
ryOKH, IPOTOHSISL yepe3 cedst BOAY ¢ MOMOIIBIO pEeCHUYEK) UMEET OOJIbII0oe 3HAaUCHUE AJIsi MPUMHUTHBHOTO
KHBOTHOTO H, CJIEJIOBATEIILHO, OSABISETCS B IIPOIIECCE 3BOMIOLMU. BO3HUKAIOT criennanbHble 00pa3oBaHuUs
(BHYTPHUKJIETOYHBIE — Y OJTHOKJIETOUYHBIX OPraHU3MOB M COZepKalllie IPyNIbl KJIETOK — y MHOTOKJIETOYHBIX ),
OCHOBHOM (DyHKIIMEN KOTOPBIX SIBJISIETCS IPOU3BOJICTBO JIBUYKEHUSI.

Ha mpemvem smane 360iroyuu IBUKCHHUA JKUBOTHBIX CTAHOBATCS HAIIPABJICHHBIMU, U Y HUX TTOSBJIAIOTCA
3a4aTK{ OPraHOB YYBCTB U HEPBHON CUCTEMBI. DTO TAKXKE SIBJISIETCS €CTECTBEHHBIM CJIEICTBUEM OCHOBHOTO
3aKOHa. )KI/IBOTHOMy BBITOJAHCC IBUTAaTHCS B TOM HAIIPABJIICHUU, TAC KOHLUCHTPA A IMUIIHA BLIIIC, a I{TOGLI
OCYIIECTBUTD 3TO JBUKECHHE, HAJ0 UMETh TaTYMKH, XapaKTEPU3YIOLIIEe COCTOSHUE BHEUTHEH cpesibl B
Pa3IUYHBIX HAPABJICHUAX (OPTaHbl YyBCTB), U MHOOPMAIIMOHHBIE KaHAJIBI CBSA3U MEXKIY ATUMH aTYNKAMU U
JBUTATEIbHBIM anmnapaTtoM (HepBHas cucreMa). BHauane HepBHas cucTeMa 4ype3BblUaifHO MPUMHUTHBHA.
Opransl 4yBCTB pa3anyaroT JHUILIb HECKOJIBKO CUTYalMi, HA KOTOPBIE )KUBOTHOE JJOJDKHO pearupoBaTh IO-
pazHoMy. OO0beM uHbOpPMAIIFK, KOTOPBIN MepeacT HepBHAS cucTeMa, HU4ToXeH. CriennanbHbIN anmnapar s
00paboTku HPOpMaLUU OTCYTCTBYET. C TeueHHEeM BPEMEHU OPTaHbl YyBCTB YCIOXKHSIOTCS M ITOCTABIISIIOT BCE
6oJb11e nHpopMaluu o BHenTHeM Mupe. OTHOBPEMEHHO COBEPILIEHCTBYETCS IBUTATENbHBIN anmapar. 1o
MPEIbSBIISET BCE YBEIUUNBAIONINECS TPEOOBAHUS K ITPOIYCKHOM CITIOCOOHOCTH HEPBHOW CHCTEMBI.
[NosiBsttoTCs cienuanbHble 00pa30BaHUs — HEPBHBIE Y3JIbl, KOTOPBIE NepepadaThIBaloT HHGOPMAIIHUIO,



MOCTYTMAOIIYI0 OT OPTaHOB YYBCTB, B MH(OPMAITUIO, YIIPABJISIIONLYIO OpraHaMu JBrKeHus. Haunnaercs HoBas
— «KuOepHeTHYecKas» spa.

1.3. KubepHeTtuka

AHanu3 3BOJIOLUU B KHOEPHETUUECKHM MEPUOJI, BCKPHITUE 3aKOHOB, I10 KOTOPHIM MPOUCXOANUT YCI0KHEHUE
OpraHU3aIMK KHUBBIX CYLIECTB 3TOr0 IepruoJa — Mbl OyZeM AJI KPATKOCTH Ha3bIBAaTh UX «KMOCPHETHUECKUMHU
KUBOTHBIMI», — TpeOyeT BBEJACHUS HEKOTOPHIX (PyHIaMEHTAIbHBIX OHATHI U 3aKOHOB KHOCPHETHKH.

Cam TepMHH «KHOEpHETHKa« BB, Kak n3BectHo, HopOept Bunep, onpenenus ero onucaTebHO KaK y4eHUE O
CBSI3SIX U YIIPaBJICHUHU B )KUBOM OpraHusMe u mamuHe. YToOsl 6oJiee TOYHO AaTh omnpesiesieHne KHOepHETUKH,
KaK U BCSKOM HAyYHOH JUCIHIIMHBI, MBI JOJDKHBI BBECTH €€ OCHOBHBIE MOHATHS. COOCTBEHHO IOBOPSI, BBECTH
OCHOBHBIE MTOHSTHS — 3TO U 3HAYUT YXKE ONPENEIUTh JaHHYIO HayKy, UOO OCTaeTcs TOJbKO J00aBUTh:
OINMCAaHNE MUPA C TIOMOIIBIO 3TOI BOT CUCTEMBI IIOHATUHN U €CTh JaHHAsI KOHKPETHAs HaykKa.

B ocHOBe KMOEPHETHKH JISKUT MPEXKJIe BCETO MOHATUE cUcmeMbl KaK HEKOTOPOr0 MaTepHaIbHOI0 00bEKTa,
COCTOALIETO U3 APYTruX 00BEKTOB, HA3bIBAEMBIX nodcucmemamu JaHHOU cucteMsl. [logcucrema HekOTOpOi
CHCTEMBI, B CBOIO OUYEpe/lb, MOXKET pacCMaTpUBAThCs KaK CUCTEMa, cocTosas u3 noacucreM. [loatomy, ecinu
OBITh TOYHBIM, CMBICIT BBEICHHOT'O HAMH MTOHSATHS 3aKII0OYACTCSA HE B TEPMUHE «CHUCTEMA CaMOM TI0 cele, T. €.
HE B NIPUIHCHIBAHUU HEKOTOPOMY OOBEKTY CBOMCTBA «OBITh CUCTEMOI», UTO JJOBOJILHO OECCcoAepKaTeNbHO,
100 KaXXIbI 00BEKT MOYKET CUMTATHCSI CUCTEMOI, & B CBSI3U MEXK/Ty TEPMHHAMH «CHCTEMa» U «IOJICHCTEMA,
OTpa’karoIe oIpeesieHHOE OTHOLIEHHE OOBEKTOB.

Btopoe BakHeiiee moHATHE KHOCPHETUKN — TOHATHE COCMOsAHUSA CUCTEMBI (TocucteMbl). [TogoOHO TOMY
KaK MOHATHUEC CUCTCMbI HCIIOCPCACTBCHHO ONMMPACTCA Ha HAIILY IPOCTPAHCTBCHHYIO UHTYULIUIO, ITIOHATHUC
COCTOSIHUSI HETIOCPEJICTBEHHO ONMPACTCS Ha HAITy WHTYUIHIO BPEMEHH, U €r0 HEBO3MO)KHO ONPECITUTh HHAYE,
KaK COCJIaBHIMCH Ha OIIBbIT. Kor,ua MBI BUAUM, YTO O6’beKT B UCM-TO U3MCHUIJICS, MBI TOBOPHUM, YTO OH NCPCHICIT
B Jipyroe coctosiHue. Kak v MOHSATHE CUCTEMBI, TOHATUE COCTOSHHS SIBIISICTCS CKPBITHIM OTHOIIICHUEM —
OTHOIICHHUEM MCKAY ABYMSA MOMCHTAMH BPCMCHHU. Ecmu 651 MHD 6]:1.]'[ HCIIOABMIKHBIM, ITIOHATHUC COCTOSAHUA HE
MOTJIO ObI BOBHUKHYTh, H B TEX JAUCIHUILTUHAX, TJI€ MUDP PACCMATPUBACTCSI CTATUYECKHU, HAIPHMED, B
reoOMETpHrH, MOHATHUE COCTOAHUA OTCYTCTBYCT.

KubepHeTnka n3ydaeT opraHu3aluo CUCTEM B IIPOCTPAHCTBE U BPEMEHH, T. €. TO, KAKUM 00pa30oM CBS3aHBI
MIOJICUCTEMBI B CUCTEMY U KaK BIIUSET U3MEHEHUE COCTOSIHUS OHUX MOJCUCTEM Ha COCTOSTHUE JIPYTHX
nozacucteM. OCHOBHOM ynop A€naeTcs, KOHEYHO, Ha OPraHU3alliIo0 BO BPEMEHHU, KOTOpasi B Cllydae, Korja oHa
LieJIeHaNpaBJIeHHA, Ha3bIBaeTCsl ynpasnenuem. IIpuarHbI CBSA3U MEXy COCTOSIHUSIMU CUCTEMBI U BBITEKAIOIIHE
OTCIOJIa OCOOCHHOCTH €€ MOBEICHHSI BO BPEMEHH 4acTO HA3bIBAIOT 3aMMCTBOBAHHBIM U3 (DU3UKU TEPMUHOM
OUHAMUKA CUCTEMBL. DTOT TEPMHUH B IPUMEHEHUH K KHOEPHETHKE HEYJau€H, TaK KakK, FOBOPS O AMHAMUKE
CHCTEMBI, Mbl CKJIOHHbI paCCMaTPUBATh €€ KaK HEUTO 1LIeJ0€, B TO BpeMsl KaK B KUOEpHETHKE IJIaBHBIM SIBIISIETCS
HCCleI0BaHNE BO3/IEUCTBUS APYT HA JApyra MOJCUCTEM, 00pa3yIoUUX JaHHYI0 cuctemy. [loaTtomy Mbl
MPEINOYUTAEM TOBOPUTE 00 opeanuszayuu 60 gpemenu, ynoTpeossist TEepMUH OuHamMu4eckoe OIMCAHUE TOJIbKO
TOTJia, KOT/Ia €r0 HY’KHO NPOTUBOIIOCTABUTh CIMAmMU4ecKkoMy ONIMCAHUIO, YUNTHIBAIOIIEMY JIUIIb
IIPOCTPAHCTBEHHBIE OTHOLIEHUS MEKIY ITOJCUCTEMAMHU.

KubepreTnueckoe onucaHne MOXKET UMETh Pa3IMYHbIA ypOBeHb AeTtanu3anun. OJHy U Ty K€ CUCTEMY MOXKHO
OIMCHIBATH JINOO B OOIIUX YepTax, pa30MB ee Ha HECKOJBKO KPYIHBIX MOACUCTEM, «OIOKOBY, TNO0 Oonee
JETAJIFHO, OTIMCAB CTPOCHUE U BHYTPEHHHUE CBA3M Kakaoro Oyioka. Ho Tak mnm nHaue kubepHeTHIECKoe
OIMCaHME BCETa UMEET KaKOH-TO KOHEUHBIH YyPOBEHb, TTTy0)ke KOTOPOTO OHO HE PaclpOCTPaHAETCS.
IToncucTeMsl 3TOTO YPOBHS pacCMaTPHUBAIOTCS KAaK HJIEMEHTapHbIE, HE PA3JIOKHUMBbIE HA COCTaBHBIC YacTH.
PeanbHas ¢pusuueckas Ipupoaa AIEMEHTAPHBIX OJCHCTEM KHOEpPHETHKA HE HHTEPECYET, EMY BaXKHO TOJIBKO,
KaK OHU CBSI3aHBI MEX Ty co00#. /IBa GU3NUECKIX 0OBEKTa MOTYT PaJUKaIbHO OTINYATHCS APYT OT ApyTa 10
CBOEH MpUpPO/Ie, HO €CIIM Ha KAKOM-TO YPOBHE KMOSPHETHYECKOTO ONUCAHMSI OHM OPTaHU30BaHbI U3 MOICUCTEM
OJIMHAKOBO (C Y4E€TOM TMHAMUYECKOTO acIeKTa!), TO ¢ TOYKH 3peHUs] KHOSPHETHKN X MOYKHO CUMTATh — Ha
JTAHHOM YPOBHE ONMCAHUS — TOXAECTBCHHBIMH. [109TOMY O/1HU U Te ke KHOEpHETHUECKHUEe COOOpaKEHHS
MOTYT OBITh TPUMEHUMBI K TAKUM pa3HbIM 00BEKTaM, Kak PaIHMOTEXHUYECKas CXeMa, porpaMmma s
BBIUMCIINTENILHOW MAIIMHBI WJIK HEPBHAS CHCTEMa KHUBOTHOTO.



1.4. IncKpeTHbIe U HeNpepbIBHbIE CUCTEMBDI

CocTosiHHIE CUCTEMBI OIIPEAEIISAETCS YEPE3 COBOKYITHOCTh COCTOSIHUM BCEX €€ MOJICUCTEM, T. €. B KOHEYHOM
CYETE JIEMEHTAPHBIX MOJICUCTEM. DJIEMEHTAPHbIE TIOJICUCTEMbI ObIBAIOT ABYX THUIIOB: C KOHEUHBIM U
0ECKOHEUHBIM YHCJIOM BO3MOXKHBIX COCTOsIHUI. [To/iIcMcTeMBl MEPBOTO THIIA HA3BIBAIOT TAKXKE MOACUCTEMAMHU C
JTUCKPETHBIMHU COCTOSIHUSIMH, BTOPOTO TUIIa — C HEMPEPBIBHBIMU COCTOAHUAMU. [IprMepom noacucremMsl ¢
TUCKPETHBIMH COCTOSTHUSIMUA MOYKET CIIY’KMTh KOJIECHKO apu(hMOMETpa WM CUETYHKA B Takch. HopmanbHO 310
KOJIGCUKO HAaXOAMUTCS B OAHOM M3 JIECSITH TIOJI0KESHUH, COOTBETCTBYIOMIMX JiecsTh Iudpam ot 0 10 9. Bpems ot
BPEMEHH OHO ITOBOPAYMBAETCS U NEPEXOIUT U3 OJHOTO COCTOSHHUSA B Apyroe. ITOT NPOLECC IOBOPOTA HAC MAJIO
uHTepecyeT. [IpaBunbHas pabora cucteMsl (apudmomeTpa, CIETINKA) 3aBUCUT TOJIBKO OT TOTO, KaK CBS3aHBI
MEXy cO00M «HOpPMaJbHBIE» MOJIOKEHUS KOJIECUKOB, a KaK IPOMCXOUT MEPEX0]] U3 OHOTO MOJI0KEHUS
(cocTosiHMSI) B Apyroe — HecyllecTBEHHO. [103TOMy MBI M1 MOXKEM paccMaTpuBaTh apu(PMOMETpP KaK CUCTEMY,
3JIEMEHTApHbIE TIOJCUCTEMBI KOTOPOW MOTYT HaXOUThCS TOJIBKO B TUCKPETHBIX COCTOSHUAX. COBpEMEHHas
ObICTpoAeHcTBYIOMAs IU(PPOBask BEIUUCIUTENbHAS MAIIMHA TAKXKE COCTOUT U3 MOJICUCTEM (TPUTTEPHBIX CXEM)
C IUCKPETHBIMU COCTOSIHUSMU. Bce, yTo MBI 3HaeM B HacTos1Iee BpeMsi O HEPBHOM CHUCTEME KUBOTHBIX U
YeJI0BEKa, YKa3bIBaeT Ha TO, YTO PEUIAIOIIYIO POJIb B €€ paboTe UrpaeT B3auMOCHCTBUE MOACUCTEM
(HEHPOHOB) C AUCKPETHBIMHU COCTOSTHUSIMH.

C npyroii CTOpOHBI, YEJIOBEK, KaTAIIMNACS HA BEJIOCUIIENIE, MJIM AHAJIOTUYHAS BBIYMCIUTEIbHAS MAaIlIMHA JAl0T
HaM IIPUMEPBI CUCTEM, KOTOPBIE ONUCHIBAKOTCS KaK COCTOSIIIUE U3 MOJCUCTEM C HENPEPHIBHBIMU COCTOSTHUSIMU.
B ciyudae Benocuneaucta TaKOBBIMU SIBJISIFOTCSI BCE ABMKYIIIUECS IPYT OTHOCHUTENIBHO JIpyTa YacTH BEJOCUIIEa
Y YEJIOBEUYECKOI0 TeJa: KoJieca, NeAANIH, PyJb, HOTH, pyKH U T. 1. IX COCTOSHHS — 3TO UX MOJIOKEHHUS B
MMPOCTPAHCTBE, OMUCHIBAIOIINECS KOOPAMHATAMH (YUCIIaMHU), KOTOPhIE MOTYT MPUHUMATh HETIPEPHIBHBIC
MHO>KECTBA 3HAUYCHUH.

Ecnu cuctema coCTOUT UCKITIOUUTETHHO U3 MOJACUCTEM C IUCKPETHBIMU COCTOSTHUSIMU, TO 1 CaMa OHAa MOXKET
HaAXOOUTHCS JINIIIb B KOHCYHOM YHUCJIC COCTOSIHI/II\/JI, T. €. SIBJISICTCS CHCTGMOﬁ C [[I/ICKpCTHBIMI/I COCTOAHUAMMU.
Taxue cucteMbl MBI OyZieM Ha3bIBaTh MIPOCTO OUCKPEMHbIMU CUCTEMaMU, & CUCTEMBI C HEMPEPHIBHBIM
MHOXECTBOM COCTOSIHUM — HenpepuvleHbiMuU. JJUCKPETHBIE CUCTEMBI BO MHOTHUX OTHOIICHUSX MPOIIE IS
aHaJIM3a, YeM HelpephIBHbIC. B 4acTHOCTH, epecyeT Ynciaa BOSMOKHBIX COCTOSIHUN CUCTEMbI, KOTOPBIH UTpaeT
BAKHYIO POJIb B KHOEPHETHKE, TPEOYET B AUCKPETHOM CITydae JIUIIh 3HAHUS dJIEMEHTAPHOU apru(PMETHKH.
[TycTh nuckpeTHas cucteMa A COCTOUT U3 ABYX MOJCUCTEM d] U dp, IPUYEM MOJCUCTEMA @] MOKET UMETh My, a
MOACUCTEMA @) — N2 BO3MOXKHBIX COCTOSIHUM. JlommycKasi, 4TO Ka)KJJ0€ COCTOSTHUE CUCTEMBI d] MOKET
COYETATLCS C KaXKIBIM COCTOSTHHEM CHCTEMBI >, MBI HAXOIUM, UYTO YHUCIO N BO3MOKHBIX COCTOSIHHI CUCTEMBI A
eCThb n11ny. Ecam cuctema 4 COCTOHUT U3 m MOJCUCTEM a;, Tae i =1, 2, ..., m, TO

N=niny...n,,.

B nanpHeiimem Mbl Oy1eM paccMaTpUBaTh TOJIBKO IUCKPETHBIE CUCTEMBL. KpoMme Toro nparmaTuyeckoro
CO00paXKeH!sl, YTO OHU MPUHIMITMATILHO MPOIIE, YEM HETPEPHIBHBIE CUCTEMBI, CYIIECTBYET €Ile /1Ba JOBOJA B
0JIb3Y LEIeCO00Pa3HOCTU TAKOTO OIPaHUYEHHUS.

Bo-nepBbIX, Bce HENPEPBIBHBIE CUCTEMBI MOYKHO, B IPUHIINAIIE, PACCMAaTPUBATh KaK JUCKPETHBIE CUCTEMBI C
Ype3BbIYAHO OONBIINM YHCIIOM COCTOSIHUI. B cBeTe Tex 3HaHWii, KOTOpbIe aa HaM KBaHTOBas (hH3HKa,
TaKOW MOJXO0/ JaXke CIelyeT pacCMaTpuBaTh Kak TeOpeTHUYEeCKH OoJiee mpaBuibHbIN. [IpuunHa, 1o KoTopoii
HENpPEPBIBHBIE CUCTEMBI BCE JK€ HE MCUE3al0T U3 KHOEPHETUKHU, — 3TO HaJIMYKE BECbMa COBEPIICHHOIO
anrnapara — MaTeMaTU4YeCcKOro aHajiu3a U, B IEPBYIO ouepeb, TupGepeHINaIbHbIX YPaBHEHUN TS
PacCMOTPEHMSI TAKMX CUCTEM.

Bo-BTOpBIX, cCaMble CII0KHBIE KHOEPHETUYECKHE CUCTEMBI, KaK BO3HUKIIINE €CTECTBEHHBIM ITyTEM, TaK U
CO3JIaHHbIE PyKaMHU Y€JIOBEKA, HEM3MEHHO OKa3bIBAIOTCSA AUCKPETHBIMU. OCOOEHHO HAIJIAAHO 3TO BUJHO HA
npuMepe KUBOTHBIX. OTHOCUTENBHO MPOCThIE OMOXUMHUYECKUE MEXaHU3MBbI, PETYJIUPYIOIINE TEMIIEPATy Py
Teja, COAEPKaHUE B KPOBH PA3JIMYHBIX BEILECTB U T. II., IBJIAIOTCS HENPEPBIBHBIMHU, HO HEPBHAs CHUCTEMA
YCTPOEHA 10 TUCKPETHOMY ITPUHIUITY.



1.5. HapeXXHOCTb ANCKPETHBLIX CUCTEM

[Touemy ke, KOTJ]a HEOOXOAMMO BBITIOTHSTH CJIOXKHBIC (DYHKIIUHU, TUCKPETHBIC CUCTEMBI OKa3bIBAIOTCS
MpeaNoYTUTENbHEE, YeM HenpepbiBHBIE? [ToTOMy 4TO OHUM OT/IM4atoTCsl 60Jiee BBICOKON HaIe)KHOCTHIO. B
KHOEPHETUYECKOM YCTPONCTBE, OCHOBAHHOM Ha MPUHITUIE TUCKPETHBIX COCTOSHUMN, KaXaas dJIeMEeHTapHas
MOACUCTEMA MOKET HaXOAUThCS JIUIIb B HEOOJIBIIIOM YHCIIE BO3MOKHBIX COCTOSTHUM, TIO9TOMY OHA, KaK
MIPaBUJIO, UTHOPUPYET Mallble OTKJIOHEHHUSI OT HOPMBI Pa3IHUYHbIX (PU3HUECKUX MapaMeTPOB CUCTEMBI,
BOCCTAHABJINBAs «B MEPBO3JaHHON YHCTOTE» OAHO U3 CBOMX JIOMYCTUMBIX COCTOSIHUMN. B TO ke BpeMs B
HETMPEPBIBHOW CUCTEME MaJIble BO3MYIIEHUSI HEIPEPHIBHO HAKAIIJIMBAIOTCS U, €CJIM CUCTEMA CIMIIKOM CJIO0KHA,
OHa TepecTaeT MpaBUILHO paboTaTh. KOHEYHO, ¥ B TUCKPETHON CUCTEME BCET/a CYIIECTBYET BO3MOXKHOCTh
c60s1, 160 HeOOoNbIITNE H3MEHEHHS PU3NIECKUX MTAaPAMETPOB BCE-TAKU MPUBOJIAT K KOHEYHON BEPOSTHOCTH
repexo/ia MoJICUCTEMBI B «HEMTPABUIILHOE» COCTOsIHUE. M BCe-Taku MpenuMyIecTBO, OECCIIOPHO, HAa CTOPOHE
JTUCKpeTHBIX cucteM. [TokakeM 3T0 Ha ClIeyIoIIEM TPOCTOM IIPUMEDPE.

[TycTs HaM Ha0 MepeaTh COOOIICHUE C TIOMOIIBIO AJIEKTPUISCKOTO MTPOBOJIAa HA pacCTOssHUE, CKakeM, 100 km.
W nycTth yepe3 Kakaplii KWJIOMETP IPOBOJIa Mbl KIMEEM BO3MOXKHOCTh IIOCTaBUTh ABTOMAaTUYECKYIO0 CTaHLHUIO,
KOoTopasi OyJieT yCHJIMBATh CUTHAJ 10 TOH MOIIHOCTH, KOTOPYIO OH UMEET Ha MPEebIAyIel CTaHIIUN, U — €CIIN
HY>KHO — KaK-TO IIpeoOpa3oBbIBaTh €ro (puc. 1.1).

Mepeaarme TIpranwy TOSHLIE CTakN MpHesaum

Puc. 1.1. Ilepenaua curnana B HEIPEPHIBHON U IUCKPETHON cUcTeMax. 3aTeHEHHEM [I0Ka3aHa 00JIacTh HEONIPEAEICHHOCTU CUTHaNa

JomycTuM, 4T0 MaKkCUMaJIbHasl BEJIMYMHA CUTHAJA, KOTOPBIA MO3BOJISIET MOCIATh HAllla anmaparypa,
cocraBiyisieT 1 B ¥ 4TO cpeiHEKBaIpaTUYHOE UCKAKCHNUE CUTHAJIA TIPH Tepelavye OT CTAHIIUHU K CTAaHIMH
(momexa) pasno 0,1 B.

PaccMoTpuM cHadana HeMPEpHIBHBIN crToco0 nepeaaun nHbopMaimu. Torma coaep:kaHnueM cooomeHus oyaer
BEJINYMHA HAIIPSHKEHUS, IPWIOKEHHOTO K TPOBOY Y €ro Havana. BennunHa HanpskeHUs Ha IpYyroM KOHLE
MPOBOJIa — MPHUHATOE COO0IIeHNne — OyAeT u3-3a MOMeX OTIUYAThCS OT HaYaJIbHOTO HampshkeHus. Kak Bemko
Oynet aTo oiinune? Cunrtas MOMEXHU Ha Pa3IMYHbIX yY4acTKax JIMHUU HE3aBUCUMBIMH, Mbl HAXOIUM, YTO IOCIIE
MPOXOKICHHSI CTa CTAHLIMKM CpeIHEKBaApaTUYHas BeJIMYMHA ToMeXH cocTaBUT 1 B (cknaasiBatoTcst cpeHue
KBajpaThl moMex). TakuM 00pa3zom, momexa B CpelHEM paBHA MAaKCUMAaJIbHOMY CUTHAIY, IO3TOMY SICHO, YTO
HUKaKOU TOJIE3HON HHQPOPMAIH MBI (JaKTHYECKH HE MOyYUM. 3HAUYCHUE MPUHSATOTO HAMIPSHKCHUS MOXKET
COBIAJATh CO 3HAYEHHEM NIEPEIAHHOIO HAIIPSDKEHU pa3Be uTo ciiydaiiHo. Eciu, Hanpumep, Hac ycTpanBaeT
To4HOCTH B 0,1 B, TO BeposTHOCTH TaKOTO COBMAJACHUS paBHA IPUMEPHO Yo

Tenepb paccMOTpUM JUCKpPETHBIHN criocob nepenaun. OnpenennM 1Ba «OCMBICIEHHBIX)» COCTOSHUS HAYaJlbHOTO
ydacTKa [PoBoJa: KOTa MPUJIOKEHHOE HANPSKEHHE paBHO HYJIIO U Korja oHo MakcuMmanbHo (1 B). Ha
IIPOMEXKYTOYHBIX CTAHIUAX YCTAHOBUM aBTOMATUYECKUE YCTPOMCTBA, KOTOPHIE B OJJHOM CIIy4ae, €CIU IPUHATO
HanpspkeHue Menbire 0,5 B, mepenaroT najbiine HyJIeBOe HANPsHKCHHE, a eclii oHo Oosbiie 0,5 B, mockimarot
HopMalbHbIN curHai B 1 B. CnenoBartenbHo, B JaHHOM Cilydae 3a OJMH pa3 (OJTHUM CUTHAJIOM) NepeaaeTcs
nHpOpPMALKS BUAA «J1a» WIH «HET» (TaKoe KOJMYECTBO HHPOPMALUU — EAMHUIA HH)OPMAITH — Ha3bIBACTCS
1 6um). KakoBa BepOsATHOCTb MOJTy4eHUs NpaBuiIbHON HHPOopManuu? OHa CUIBHO 3aBUCHUT OT 3aKOHA
pacnpeeneHus BEpOITHOCTH JUIsl BEIMYMHBI ToMexu. Kak npaBuio, moMexu NoJUUHSIIOTCS TaK Ha3bIBAEMOMY
HOpMaJIbHOMY 3aKoHy. [IpUHSB 3TOT 3aKOH, MO>KHO HalTH, 4YTO BEPOATHOCThH OLIMOKHU MU Meperaye oT
MpeabIAyIIeH CTaHIINK K cleAyolel (paBHask BEPOATHOCTH TOro, 4YTo oMmexa npesbicut 0,5 B) pasua 0,25x10°
6 CremoBarebHO, BEPOATHOCTH OLIMOKH IPU Mepeade Ha BCIO UTHHY JHHHE ecTh 0,25%10™. Uto6s mepenath



TO )K€ COOOIIEHNE, YTO U B MPEBIAYILIEM CIIydae, T. €. 3HaU€HHEe C TOYHOCTHIO 10 0,1 HEeKOTOPO# BETHYHHBL,
aexaiuel B npenenax ot 0 10 1, HaM 10CTaTOYHO MOCIATh YEThIPE CUTHANA BUAA «J1a» WUIIH «HETY.
BeposiTHOCTB TOTO, 4TO XOTs ObI B OJHOM W3 CHTHAIIOB Oy/IeT IOMylieHa omuoKa, paBua 107, Mrak, mommas
BEPOSITHOCTH OIIMOKH MU JUcKpeTHOM criocobe coctanisier 0,01% npotus 90% npu HenmpepbIBHOM crioco0e.

1.6. Uudpopmauums

HauyaB onuceiBaTh KOHKPETHYI0 KHOEPHETUYECKYIO CUCTEMY, Mbl HEBOJIBHO YIIOTPEOIIsieM TEPMUH
ungopmayus, KOTOPbIA B CBOEM pa3roBOPHOM, HE(POPMaTbHOM 3HAUYCHUH XOPOILO 3HAKOM M MOHATEH KaXKIOMY
KyJIbTypHOMY 4elioBeKy. Ternepb Mbl BBEZIeM KHOSpHETHUECKOE OHATHE HH(OpMAIIUU, UMEIOIIee TOUHBIH
KOJIMYECTBEHHBIN CMBICII.

[IpencraBum cede nBe moacuctemsl A u B (puc. 1.2), cBI3aHHBIC MEXIy CO0O0M TaKMM 00pa3oM, 4TO U3MCHECHUE
COCTOSIHMSI CUCTEMBI 4 BIICUET U3MEHEHHUE COCTOSTHUSL CUCTEMBI B. DTO MOYXHO BBIPA3UTh TAKUMHU CIOBAMU:
nojicucremMa A BO3/ICMCTBYET HA MOJICUCTEMY B.

Puc. 1.2. CBs13aHHBIE TOACUCTEMBI

PaccmoTpuM nogcuctemMsl B B HEKOTOPBIE MOMEHT BPEMEHH 71 M B O0JIee TIO3THII MOMEHT BpeMeHH /. [lepBoe
o0o3HaunM yepes Si, Bropoe — uepe3 Sy. Cocrosinue S, 3aBUCUT OT cocTosiHUS S1. OJIHAKO OHO HE
OTpEEIAETCS COCTOSIHUEM S| OJHO3HAYHO, a 3aBUCUT OT HETO BEPOSTHOCTHBIM 00pa3oM, MO0 Mbl
paccMaTpuBaeM HE MICATU3UPOBAHHYIO TEOPETUUYECKYIO CUCTEMY, OAUHHSIOLLYIOCS JETEPMUHUCTHUECKOMY
3aKOHY JIBMJKEHUS, a pEaJIbHYIO0 CUCTEMY, COCTOSIHUSI KOTOPOH S CyTh pe3ysbTaThl ONBITHRIX AaHHBIX. [Tpu
TAaKOM MOJXOZE TOKE MOKHO TOBOPUTH O 3aKOHE JBMKCHHUS, IOHUMAsl €T0 B BEPOSITHOCTHOM CMBICIIE, T. €. KaK
YCIIOBHYIO BEPOSITHOCTb COCTOSIHUS S2 B MOMEHT f, TIPU YCJIOBHUH, YTO B MOMEHT /| CUCTEMA UMEJIa COCTOSTHUE
S1. Teneps 3a0yaemM Ha MUHYTY O 3aKoHE B KeHUsA. O003HauuM depe3 N MOIHOE YHCIIO BO3MOYKHBIX
COCTOSIHUH MOACUCTEMBI B 1 OyIeM MpecTaBIIsATh ce0e J1e10 TaKUM 00pa3oM, YTO B JII0OOKH MOMEHT BPEMEHHU
nojiIcucTeMa B MOXKET C paBHOM BEPOSTHOCTBIO MPUHATH JI000€ M3 N COCTOSTHUN HE3aBUCUMO OT TOTO, KaKoe
COCTOSIHME OHA MMeJla B IPEAbI Tyl MOMEHT. [lonbITaeMcs KOJTMYECTBEHHO BBIPa3UTh CTENIEHD (WK CUILY)
MIPUYMHHO-CJIEICTBEHHOTO BIUSHUS ITOJICUCTEMBI 4 Ha TaKy0 O€3bIHEPLIUOHHYIO U «0€33aKOHHYIO»
noacucremy B. Ilycts B noa neiicTBUEM 4 NEPEXOAUT B HEKOTOPOE COBEPLIEHHO ONPEAEIEHHOE COCTOSHUE.
SIcHO, UTO «cuila BIUAHUSY, KOTOpas TpedyeTcs Ui 3TOro OT A, 3aBUCUT OT uucia N U TeM OoJibliie, 4eM
6onbmie N. Ecnu, nHanpumep, N = 2, To cuctema B, naxke Oyaydn COBEPIICHHO HE CBs3aHA C A, O] ACHCTBUEM
KAKHMX-TO CITy4aiHBIX IPHYHH MOXKET C BEPOSTHOCTBIO '/, MEPEHTH B TO CAMOE COCTOSIHHE, KOTOPOE
«pexomenyer» cuctema A. Ecim sxe N = 107, T0, 3aMeTHB TaKoe COBIIA/ICHUE, MBI BPS] I YCOMHHUMCS BO
BIMsiHUU A Ha B. CienoBaTeabHO, MEPOU «CUIIbI BIUSHUS» A HA B B JaHHOM €IMHUYHOM aKTe, T. €. IO
CYLIECTBY MEpPOH HHTEHCUBHOCTH MPUYMHHO-CIIEICTBEHHOM CBSA3U MEXY ABYMS COOBITHSIMU — COCTOSIHUEM
MIOJICUCTEMBI 4 B MHTEPBAJIC BPEMEHHU OT /| 10 {, U COCTOSIHUEM IIOACUCTEMBI B B MOMEHT #; — JIOJDKHA
CITy’KUTh KaKasi-TO MOHOTOHHO Bo3pacTaromas ¢yHkuus N. B kubepHeTuke 3Ta Mepa Ha3bIBaeTCs KOJIMYECTBOM
nH(popMaIuu, nepeaHHon oT 4 K B MeXly MOMEHTaMHU BPEMEHHU 7| U f, @ MOHOTOHHO BO3pacTaroein
¢byHkumeit cmyxut gorapudm. Mtak, B HaleM npumepe KOJIu4ecTBo nHpopMmanuu /, nepenanHoe ot 4 K B,
paBHo log V.

Br16op norapudmuueckoii pyHKIIUU OMpeensieTcss TEM €€ CBOMCTBOM, UYTO

log Ny N, =log N, + log N,.
IlycTs cucrema A 1eNHCTBYET HA CUCTEMY B, COCTOSIIYIO U3 IBYX HE3aBUCUMBIX MOJCUCTEM B U B> ¢
BO3MOJKHBIM YHCJIOM cOCTOSTHHI N| 1 N, cooTBeTcTBeHHO (pHc. 1.3). Toraa 4uciio cocTossHu CUCTeMBbI B €CTh

N1%N,, a KOTUUECTBO HHPOPMALIUH /, KOTOPOE HA/IO0 MepeaTh CucTeMe B, 4ToObl OHa MPHUHSJIA OTHO
OTIpeJIeIEHHOE COCTOSIHUE, €CTh Oarojapsi yKa3aHHOMY CBOMCTBY Jorapugma cymma



I=1log Ny N;=log N, +log N, =1, + I,

rae I, u [, — xonudectBa HHGOpMAaIK, TOTpeOHbIE oAcucTeMaM B U B,. bnaronapst 3ToMmy cBOCTBY
nHpOpMaLUs IPUHUMAET OIPEICJIEHHbIE YePThl CyOCTaHIIMHU, OHA PacIpeleNIeTCs 10 HE3aBUCUMBIM
MOJICKCTEMaM I0I00HO KUAKOCTH, PA3IUBAIOIIEHCS 1O cocyjaM. MBI TOBOPHM O CIHMSIHUU U pa3AeiIeHUN
MH(OPMALMOHHBIX TOTOKOB, 00 MH(OPMAIIMOHHON €MKOCTH, O nepepaboTke nH(POpMALUU U €€ XPaHEHUH.

(4

Puc. 1.3. Bo3xelicTBre Ha 1B€ HE3aBUCUMBIE IOACUCTEMBI

Bompoc o xpanernn nHGOpMAIMK CBSA3aH C BOIPOCOM O 3aKOHE JIBIKCHHMsI. BhIllie MbI MBICIEHHO OTKJIFOYHIIN
3aKOH JIBMKCHHSI, YTOOBI OTPEACNIUTh OHATHE Tiepenaun nHdopmanuu. Eciiu Mbl Tenepb pacCMOTPUM 3aKOH
JBIDKEHUS C HOBOW TOUKH 3pPEHUS, TO OH CBOJMUTCS K Tiepenaue nH(HOpMAIUK OT CUCTEMBI B B MOMEHT BpEMEHHU
1] K TOU )€ caMOU cucrteMe B B MOMEHT #,. Eciii COCTOSIHME CUCTEMBI HE MEHSIETCS C TEYEHUEM BPEMEHH, TO 3TO
U ecTh XpaHeHune nHpopmanmu. Eciau coctosiHue S, 0JHO3HAYHO OMPEACIIACTCS COCTOSTHUEM S| B MPEIBITY I
MOMEHT BpEMEHH, TO CHCTEMY Ha3BIBAIOT NOIHOCIbIO OemepMuHuposanHou. Eciiu uMeeT MecTo OJJHO3HAUHAs
3aBUCHUMOCTb S| OT Sy, TO CUCTEMY Ha3bIBAIOT 0Opamumoti; 1jis 00paTUMON CHCTEMBI MOKHO, B TIPUHITUIIE, TIO
3aJIaHHOMY COCTOSTHUIO BBIUMCIIMTH BCE MPEIBIAYIIHE COCTOSHUS, TIOATOMY TOTEepH HH(OPMALIUN HE
npourcxoauT. Eciu cuctema HeobpaTtuma, nHdopmarus TepseTcs. 3aK0H IBM)KCHHS B CYIIIHOCTH €CTh HEYTO,
peryiupyroIiee MoToKk HH(HOPMAIUK BO BPEMEHU OT CUCTEMBI K HEl CaMOH.

X
)
00,0

Puc. 1.4. Kanai cBsizu

Ha puc. 1.4 u3obpaxena cxema nepegauu HHGopmarum or cucteMsl 4 k cucreme C yepes cucremy B. Ota
HOCJIEIHAS HOCUT Ha3BaHUE kanana céa3u. Ha coctosHue B MOKET BIUATh HE TOJIIBKO COCTOSIHUE CUCTEMBI 4,
HO ellle Kakoi-11m00 He MoAIaroMics KOHTPOIo (pakTop X, Ha3zpiBaeMblil moMexoil. KoneuHoe cocTosiHue
cucteMbl C B 3TOM CJIydae 3aBUCUT HE TOJIBKO OT COCTOSIHUS A, HO 1 OT (hakTtopa X (MCKakeHHe WHPOPMALINH).
Eme ogHa BaxkHas cxeMa oOMeHa HHpopMaluu u3o0paxeHa Ha puc. 1.5. DTo Tak Ha3bIBaeMasl cXxema
obpammuoii ceéazu. CocTosIHUE CUCTEMBI 4 B MOMEHT BPEMEHH /| BIIMSIET HA COCTOSIHNE B B MOMEHT BPEMEHH /,, @
9TO TMOCJEHEE BIUIET Ha COCTOSIHUE CHCTEMBI A B MOMEHT BpeMeHH 3. [IyTh uHpOopManum 3aMbIKaeTCsl.

L0

Puc. 1.5. O6parnas cBsi3b

Ha 3ToM MBI ITOKa OrpaHWYUM Hallle 3HAKOMCTBO ¢ OOITUMU MOHATHAMU KHOCPHETUKH U BEPHEMCSI K SBOJIFOIIUN
JKA3HU Ha 3eMIIE.

1.7. HenpoH

Buemrnuil Bua HepBHOM KIIETKU (HEMpoHa) MoKa3zaH cxeMaTndeckd Ha puc. 1.6. HeillpoH cocToUT U3 AOBOIBHO
kpynHoro (10 0,1 MM) Tena, 0T KOTOPOTO OTXOAST HECKOIBKO OTPOCTKOB — OeHOpUmos, AKX Hayallo BCe



0oJsiee 1 OoJiee TOHKUM OTPOCTKAM, MTOJI00HO BETBSM JepeBa. KpoMe JeHIPUTOB, OT Tela HEPBHOU KIIETKU
OTXOJMT €I11€ OJMH OTPOCTOK — AKCOH, HATTOMUHAIOIINI TJTMHHBINA TOHKUH TPOBOJI. AKCOHBI OBIBAIOT OYCHB
JUTMHHBI — JI0 METpa — U 3aKaHUYMBAIOTCA, TTOI0OHO ICHIpUTaM, IPEBOBUIHBIM pa3BeTBIeHHEM. Ha KoHIax
BETOYEK, OTXOIAIINX OT aKCOHA, MOYKHO BUJIETh MaJICHbKHE INTACTUHKY WJIA TYKOBUYKHU. JIYKOBUYKH OJTHOTO
HelipoHa OJIU3KO MOAXOAT K pa3IMYHBIM YYacTKaM Tejla WM JCHIPUTOB JPYTroro HepoHa, MOYTH MPUKACAsICh
K HUM. DTH KOHTAKThl HOCSIT Ha3BaHUE CUHANCOB; Y€PEe3 HUX HEHPOHBI B3aUMOJICUCTBYIOT IPYT C APYTOM.
I’II/IC.]IO HyKOBI/I‘IeK, IIoAXOAIIINX K IIeHl[pI/ITaM OJHOTO HeﬁpOHa, MOXET UCHUCIIATHCS ACCATKAMU U JAXKE
cotHaAMHU. Takum 0Opa3omM, HEHPOHBI OUE€Hb TECHO CBSA3AHBI APYT C APYTOM; OHU 00Pa3YIOT HEPEHYIO Cemb.

CLMTITEN

Puc. 1.6. Cxema cTpoeHns HelipoHa

C TOYKM 3peHust PU3NKO-XMMUYECKUX CBOMCTB, B IEPBYIO OUYEpE/b PACHIPEIEICHHS SJIEKTPHUUECKOTO
MOTEHIMAaa M0 MOBEPXHOCTU KIIETKH, HEMPOH MOKET HaXOAUTHCS B OJTHOM U3 JIBYX COCTOSIHUN, KOTOPbIE
Ha3bIBAIOT COCTOSIHUSAMU TOKOSI UM BO30YXK/I€HUS, U BpeMsl OT BpeMEHHU HEHPOH M0/ BO3AEUCTBUEM JPYTUX
HEHPOHOB WM KaKUX-JIMOO BHEITHUX (DAKTOPOB MEPEXOAUT U3 OJTHOTO COCTOSIHUS B Ipyroe. ITOT MpoLecc,
KOHEYHO, 3aHUMAET HEKOTOPOE BpeMs, TaK 4TO MCCIEA0BATENb, U3Y4atOINi, HaIpUMEp, TUHAMUKY
JJIEKTPUYECKOTO COCTOSIHHS HEMPOHA, PACCMATPUBAET €T0 KaK CUCTEMY C HENIPEPBIBHBIMHU COCTOSTHUSIMH.
OpnHako, CBEZICHUs, KOTOPBIMU MBI pacIojaraeM B HaCTOSIIEE BPeMs, YKa3bIBalOT Ha TO, YTO AJIsl pabOThI
HEPBHOW CUCTEMBI B LIEJIOM CYLIECTBEHHBIM SIBJISIETCS] HE XapaKTep MNEePEXO0JHBIX MPOIIECCOB, a CaMblil pakT
HaXOXKJCHHS TeX WM UHbIX HEMPOHOB B CIOKOMHOM MJIM BO30YKJIEHHOM COCTOSTHMU. [103TOMY MOKHO
CYUTATh, YTO HEPBHAS CETh — ATO JUCKPETHAs CUCTEMA, COCTOSIIAS U3 MIEMEHTAPHBIX MOJCUCTEM —
HEUPOHOB — C JIBYMsI COCTOSTHUSIMH.

Korna neiipon Bo30yxaaercs, BOJIHA 3JIEKTPUUECKOT0 MOTEHIIMaIa O€XKHUT MO0 aKCOHY M JOXOJUT 0 JIyKOBUYEK
Ha ero pa3BeTBIEHHBIX KOHIAX. C JYKOBHYEK Yepe3 CHHAIICHI BO30YKIECHHE NEPEaeTCsl Ha COOTBETCTBYIOIINE
YYaCTKH KJIETOYHON MOBEPXHOCTHU APYTrUX HeMpoHOB. [ToBegeHre HelipoHa 3aBUCUT OT COCTOSIHUSA, B KOTOPOM
HaxoxaTcs ero cuHarichl. [Ipocreiias Mmonens (yHKIIMOHUPOBAHUS HEPBHOW CETH UCXOUT U3
MIPEIOJIOKEHUS, YTO COCTOSIHIE HEHPOHa B KaXKAblii MOMEHT BPEMEHH €CTh OJJTHO3HAUHAas (PYHKILMS COCTOSTHUS
€r0 CHHAINCOB. DKCIEPUMEHTAIBHO YCTAHOBIIEHO, YTO BO30YX/IEHUE OJTHUX CHHAIICOB CIIOCOOCTBYET
BO30YKJIEHUIO KJIETKH, IPYTHe CUHAICHI, HAIPOTHUB, Oyay4H BO30Y>KJI€HBI, IPEMATCTBYIOT BO30YXICHUIO B
kieTke. HakoHel, HeKOTOpbIE CHHAIICHI MOTYT BOBCE HE IIPOBOJIUTH BO30YX/IEHUE OT TYKOBUYEK H,
CJIEIOBATENbHO, HE BT Ha COCTOSTHUE HEWPOHA. Y CTAaHOBJIEHO TaKXke, YTO MPOBOAMMOCTh CHHAIICA
YBEJIMYMBACTCS MOCIIE TIEPBOTO MPOXOKIACHUS Yepe3 HEro BO30YKIACHHUS U HECKOJIBKHX CIIEAYIOMINX
npoxoxaeHui. [IponcxoauT kak Obl 3aMbIKAaHUE KOHTaKTa. DTO OOBACHSIET, KAKUM 00pa3oM 0€3 U3MEHCHUS
IIOJIO’KEHUSL HEHPOHOB IPYI OTHOCUTEIBHO APYIra MOXKET MEHATBHCS CUCTEMA CBA3CH MEXIy HEMPOHAMU H,
CJIeIOBATENbHO, XapaKkTep PYHKIIMOHUPOBAHUS HEPBHOU CETH.

[IpencraBnenne o HEHpOHE KaK 0 MTHOBEHHOM TiepepadoTYnKe WHPOPMAIINH, TIOCTYIAIOIIEH OT CHHATICOB,
SBJISIETCS, KOHEUHO, CUJIBHO YIIpOIIeHHbIM. HelipoH, Kak U Besikas KJeTKa, — CII0XKHasi MalliHa, paboTa
KOTOPOH elle MaJio n3ydeHa. JTa MalnHa o01agaeT OoIbIIol BHYTPEHHEH MaMsIThIO, TI0O3TOMY €€ PEaKIuH Ha



BHEIIHEE BO3/ICHCTBUE MOTYT OTJIMYAThCs OOJIBIINM pazHooOpasuem. O1HaKo, YTOOBI MOHATH 00IIKE
3aKOHOMEPHOCTH Pa0OThl HEPBHOM CUCTEMBI, MBI MOYKEM OTBJIEUbCS OT ATUX CIOXKHOCTEH (Y Hac, COOCTBEHHO
rOBOPsI, HET APYTOro BbIX0Ja!) U UCXOAUTH U3 OUEPUEHHOM BBILLIE MPOCTON MOJIEIH.

1.8. HepBHas ceTb

OO01mas cxemMa HepBHOU CUCTEMBI «KUOEPHETHUECKOT0 )KHBOTHOT0» B €r0 B3aMMOJICHCTBHUM C BHEUTHEH cpenoit
OpeaAcCTaBJICHA Ha pUC. 1.7. qYBCTBI/ITeHLHBIe HCPBHBIC KIICTKH, B036y>1<1[a}0mnec;1 mon ﬂeﬁCTBHCM BHCIHIHUX
(hakTOpOB, HOCSIT Ha3BaHUE peyenmopos (T. €. MoayJdareseii), H00 OHM CITy)KaT MePBUYHBIM TPHUEMHUKOM
MH(OPMALIUU O COCTOSHUYU BHELIHEH cpefibl. DTa MHPOPMALUS TOCTYIIAET B HEPBHYIO CETh
nepepabaTbIBaeTcs €10. B pe3ynbrare Bo30yKIal0TCsl HEKOTOPBIE W3 HEPBHBIX KIETOK, Ha3bIBAGMBIX
agpgpexmopamu. PazperBienus 3pHEeKTOPHBIX KIETOK MPOHU3BIBAIOT T€ TKAHW OPraHU3Ma, Ha KOTOpPbIC HEPBHAS
crcTeMa OKa3bIBaeT HEMOCPECTBEHHOE BiHsiHAE. Bo30yxaeHne 3 QeKkTopa BhI3BIBACT COKPAILIICHHUE
COOTBCTCTBYIOH_ICﬁ MBIIIIBI WA CTUMYJIMPYCT ACATCIIbHOCTD COOTBGTCTBYIOH_IGI\/'I )kese3bl. CocToSHHE BCEX
PELenTOPOB B HEKOTOPHI MOMEHT BPEMEHH Ha30BeM cumyayueti B 3T0T MOMeHT. (Todnee ObL10 OB TOBOPHUTH
«pe3ynbTaT BO3JACHCTBUS CUTyal[MM Ha OpraHbl YyBCTB», HO 3TO CIUIIKOM JUIMHHO.) COCTOSIHME BCEX

s dexTopoB HazoBeM Oeticmeuem. CieqoBaTENBHO, POJIb HEPBHOM CETH CBOJUTCS K IPEOOPa30BAHUIO
cumyayuu B Oelicmaue.

Hepbuwar ceme

FPeyenmopsi J@EENTTIL 6!

Cpeda
Puc. 1.7. HepBHas cuctemMa «KnOepHETHIECKOTO KUBOTHOTOY

ITox «cpenoit» Ha puc. 1.7 y1oO0HO MOHUMATh HE TOJILKO MPEAMETHI, OKPYIKAIOIIHNE )KUBOTHOE, HO TAK)KE U €ro
KOCTHO-MBIIIICYHYIO CUCTCMY U BOOGH.[C BCC TO, UTO HC BXOJUT B COCTaB HGpBHOfI CUCTEMBL. JTO CHUMAET
HE00XO0UMOCTh N300paXkaTh Ha CXEME OTAEIBHO TEJI0 KUBOTHOTO U «HE TEJI0», TeM 00Jiee UTO HUKAKOTO
NPUHIHUIIAAIBHOTO 3HAYCHUA IJIA ACATCIbHOCTH HepBHOI>'I CHUCTCMBI 3TO pa3arpaHNU4CHUC HC UMCCT. Baxmno
JIUIIB TO, 9TO BO30YkAeHHE 3(PPEKTOPOB MPUBOIUT K OMPEACICHHBIM NIepeMeHaM B «cpeney». [Ipu Tom obmem
MOAX0/Ie K po0bieMe, KOTOPBIH JIGKUT B OCHOBE HAIIIETO PACCMOTPEHUS, HAM JOCTATOYHO KBATH(PHUIIMPOBATH
9TH U3MEHEHHUSI KaK «II0JIE3HbIe» WU «BPEIHBIEY IS )KHBOTHOTO, HE B/IaBasICh B ATbHEHUIIINE TOJPOOHOCTH.

KakoBa 3a1aua HepBHO# cucTembl? CrIOCOOCTBOBATH BBKMBAHUIO U PA3MHOKEHHIO )KUBOTHOTO. HepBHas
cucreMa paboTaeT XOpoIlo, Korja Bo30yxaeHue 3¢ (heKTopoB MPUBOAUT K MOJE3HBIM C ITOH TOUKH 3pEHUS
WM3MEHEHHUSM COCTOSIHUS CPEJIbl, U TNI0X0 — B MPOTUBHOM citydae. COBEPILIEHCTBYSICh B MPOIIECCE IBOIIOLIMH,
HEepBHAas CHCTeMa BBIOIHSET 3Ty 3a/1auy Bce ayuiue u aydie. Kakum obpa3om 3to yaaercs? Kakum 3akoHam
MOTYMHSAETCSI IPOLIECC €€ COBEPIICHCTBOBaHMSA?

MpI nonbITaeMcs OTBETUTh Ha 3TU BOIPOCHI, BBIJIETUB B SBOJIIOLIMA HEPBHON CUCTEMBI )KUBOTHBIX HECKOJIBKO
3TaroB, YETKO OTINYAIOIIUXCS MEXIY COO0M ¢ KNOEPHETHUECKON TOUKHU 3PEHMs, U TOKa3aB, YTO U3 OCHOBHOTO
3aKOHA HBOJIIOIHMHU CIIeyeT Hen30eKHOCTh MEPEeX0/ia OT KaXKAOTO MPEIbIIYIIEro dTana K KaXIoMy
nocneayomemMy. Tak Kak B KHOEpHETHYECKYIO 3Py IBOJIIOLNS KUBBIX CYLIECTB — 3TO MPEXKJIE BCETO
SBOJIOLUSA UX HEPBHOM CHCTEMBI, IEPUOAU3AIUS PA3BUTHSI HEPBHOU CUCTEMBI JaeT MEPUOIU3ALINIO PA3BUTHUS
KHU3HU B 1IEJIOM.

1.9. NMpocTon pednekc (pasapaxumMocTb)

[IpocTeiimmii BapuaHT HEPBHOM CETH — 3TO BOOOIIE €e OTCYTCTBHE. B 3TOM ciyuae penentopsl
HEINOCPEICTBEHHO CBA3aHBI ¢ 3PPEKTOPaMu U BO30YKAECHUE C OJTHOTO WM HECKOJIBKUX PELENTOPOB



nepeiaeTcesl Ha OJIMH MM HECKOJIBKO 3(hdekTopoB. Takyro MpsiMyIo CBSI3b MEXKIY BO30YKICHHEM pELEenTopa U
a¢deKkTopa MBI HA30BEM NPOCMbIM PeqhleKCOM.

DTOT 3Tan — TPETUH IO HAIlIE CKBO3HON HyMEpallUK 3TAOB YBOJIOLMU — SBJSECTCS HOTPAHUYHBIM MEXIY
XUMHYECKON 1 KHOepHETHUECKOH 3paMu. THUIT KMIIIEYHOTIOIOCTHBIX MPEICTABIISECT )KUBOTHBIX, 3aCTHIBIINX HA
ypoBHe npocToro pediiekca. BozbMmeMm, HanpuMep, TUApY, KOTOPYIO U3y4daloT B HIKOJIE KaK TUITUYHOTO
MpeACTaBUTENS KAIIEYHOMOJIOCTHBIX. Teno ruapsl (puc. 1.8) nMeer BUI yAJIMHEHHOTO Mellouka. Ero
BHYTPEHHOCTb — KHILIEYHAsI OJIOCTh — COOOIIaeTcs ¢ BHEUIHEH cpe/ioil uepe3 poToBOE OTBEPCTHE,
OKPY’KEHHOE HECKOJbKUMH IynajgbiaMu. CTEHKH MEIIoYKa COCTOSIT U3 JIBYX CJIOEB KIJIETOK: BHYTPEHHETO
(snmoodepma) v BHEMHETO (9KkMmodepma). VI B 5KTOZEpME, U B SHTOACPME MHOT'O MBITIICYHBIX KJIETOK,
CoJIepXKaIlnX BOJOKOHIIA, KOTOPhIE MOTYT COKpaIaThCsl, IPUBO/IS TENO TUAPHI B IBUKeHUE. Kpome Toro, B
9KTO/IEpME €CTh U HEPBHBIE KJIETKH, IPUYEM KIIETKH, PACIIOJIOKEHHbIE OJIMKE BCEro K MOBEPXHOCTH, — 3TO
PENEenTOphl, a KIETKH, 3aJI0’)KEHHBIC TITy0Ke, cpeau MbIiil, — 3¢ dekTopbl. Eciu k ruape npuKOoCHYThCS
WTJION, OHA CKUMAETCS B KOMOYEK. ITO MPOCTOM pediiekc, BRI3BaHHBIN Niepenaueii BO3OYKICHUS OT
penenTopoB k 3ddexTopam.

Nusevigs
PETOETTE

i Sumadepmaasnse
] HAEITN G

Puc. 1.8. Ctpoenue runpst

Ho runpa cnocoOHa 1 kK Topaso 0ojiee CI0KHOMY OBEJICHHIO. 3aXBaTHUB JOOBITY, OHA MTOITSATUBACT €€
LIyHaJblaMH1 K pOTOBOMY OTBEPCTHIO U 3arjarbiBaeT. Takoe MoBeAeHNE TOXE MOXKHO OOBSICHUTh COBOKYITHBIM
JIEMCTBUEM TIPOCTHIX PEQIICKCOB, CBA3BIBAIOIMINX () (HEKTOPHI U PEHENTOPHI JOKAJTHLHO — B MpeIesiaX 00JIbIIOTo
yuyacTka Tena. Hanpumep, cienyromas Moesb LIynanblia 0OObSICHAET €ro CHOCOOHOCTh OOBUBATHCS BOKPYT
najaromux npeameron (puc. 1.9). [IpeacraBum cebe HEKOTOPOE KOJTMUECTBO 3BEHBEB, COSAMHEHHBIX MEXKITY
co0o mapHupaMu (7151 TPOCTOTHI paccMaTpUBaeM IJIOCKY0 KapTHHY). Touku A u B, A'u B, Bu C,B'u C'un
T. JI. COETMHEHBI MEXTy CO00H TsHKaMM, KOTOPhIE MOTYT COKpAIaThCst (MBIIIIBI). Bce 3TH TOUKH SBISIOTCS
qyBCTBUTEIbHBIMH, BO30YX/1asCh OT IPUKOCHOBEHHUS K peAMETY (perentopsl). Bo30yxeHune kax10il Touku
MPUBOIUT K COKPAIICHHIO ABYX COCEIHHUX C HEIO TshKeH (pedekc).

c’

Puc. 1.9. Mogens mynansia

1.10. CnoxHbIn pecnekc

[Ipocras pedekTopHas CBSI3b MEXy BO3OYIMMON M MBITIICYHOM KIIETKAMH €CTECTBCHHO BO3HUKACT B
MIPOLIECCE IBOJIOIUU 0 METOY MPOO M OMIHMOOK: €CIIM OKa3bIBAETCS, YTO KOPPEIAIUSI MEKIY BO30YKIEHUEM



OJTHOM KJIETKH W COKpPAIICHUEM JIPYTOH MOJIE3HA IS )KUBOTHOTO, TO 3T KOPPEJSIIHSI YCTaHABIMBACTCS U
3akperuisieTcs. [Ipr MexaHN4ecKOM KOMTUPOBAHHUH CBSI3aHHBIX KJIETOK B TIPOIIECCE POCTa M PA3MHOKCHUS
MPHUPO/IA TOTyYaeT CUCTEMY HapajlieIbHO AEHCTBYIONIUX MPOCTHIX PedIIeKCOB, TOJ00HY IO IIyHaIbIly THIPHI.
Ho xorna B ee (mpupo/ipl) pacopsHKEHUH OKAa3bIBAETCSI MHOYKECTBO PELIETITOPOB U 3(DPEKTOPOB, CBI3aHHBIX
MOTIAPHO WJTU JIOKAIBHO, Y HEe «BO3HHUKAET UCKYIICHHE» YCIOKHUTH CUCTEMY CBsI3€i IyTeM BBEICHUS
MIPOMEKYTOYHBIX HEUPOHOB. BBITOTHOCTE 3TOTO ClEMyeT U3 TOTO, YTO MPH HATHYUH CUCTEMBI CBS3EH MEXTY
BCEMHU HEHPOHAMU CTAHOBSTCS BO3MOKHBIMH Takue (pOpMBbI TOBEICHHUS, KOTOPbIE HEBO3MOXKHBI ITPU
OTpaHUYCHUH MMaPHBIMH WM JIOKATBHBIMH CBsI3sIMU. [lociieiHee yTBepKICHHE MOXKHO JI0Ka3aTh MPOCTHIM
MIOJICYETOM BCEBO3MOXKHBIX CIIOCOOOB MPeoOpa3zoBaHus cumyayuu 6 oeticmsue Ipyu TOM U IPyroM Criocodax
cBsi3u. [lycTh, HampuMep, y Hac €CTh /1 MOMAPHO CBSI3aHHBIX pelenTopoB U 3¢ dekTopoB. CBs3b B KAKIAOH mape
MOJKET OBITh JINOO MOJNIOKHUTETbHAs (BO30YKIEHUE BBI3BIBACT BO30YKICHHE, TOKOW — TIOKOI), THOO
oTpunarenbHas (Bo30yXKICHHE BBI3BIBAET TTOKOM, MOKOW — BO30Yy)aeHue). CienoBaTeabHO, BCETO BOBMOYKHO
2" BapuaHTOB CBS3H, T. €. 2" BAPUAHTOB MOBEAEHUS. ECIIN e IPeIIoNI0okKHTh, YTO CUCTEMA CBS3EH MOXKET OBITH
MPOU3BOJILHAS, T. €. COCTOSIHUE BO30YKICHHUS UITH TTOKOS KaXK0T0 3¢ (deKTopa MOKET MPOU3BOILHEIM 00pa3oM
3aBHCETh OT COCTOSIHUS BCEX PEIENTOPOB, TO MOACUYET BCEBO3MOKHBIX BAPHAHTOB MTOBEICHUS TPUBOIUT K
quciry 2% Hemsmepumo GoibeMy, dem 2”. COBEPIICHHO TaKoil ke pacdyeT MPUBOIUT K 3aKIFOUCHHIO, 9TO
00BEIMHEHNE JTFOOBIX MOJICUCTEM, CBSI3BIBAIOIINX HE3aBUCUMO JIPYT OT APYyTa TPYMIBl PELENTOPOB U

3¢ HEKTOPOB B €AMHYIO CUCTEMY, BCETIa IIPUBOIUT K OTPOMHOMY BO3PACTaHHUIO YMCIIa BO3MOXHBIX BAPHAHTOB
noBeeHus. [103ToMy Ha IPOTSHKEHUN BCEH UCTOPHH JKU3HU DBOJONNS HEPBHOM CUCTEMBI IPOXOUT MO/
3HAKOM YBEIIMUYCHHS [ICHTPATU3AIUH.

OpHako LeHTpanu3alus HeHTpaIu3auul po3Hb. Eciu cBs3aTh Bce HEMPOHBI B OJIUH OECCMBICIIEHHO
3ammyTaHHbBIN KIyOOK, TO, HECMOTPS Ha KPAHIOIO «IIEHTPAIM30BaHHOCTbY TaKOM CHUCTEMBI, OHA BPS[ JIU OyJeT
HMMETH IIAHCHI BEDKUTH B 00phO€ 3a cymiecTBoBanue. LleHTpanu3aius CTaBUT CIIEIYIONTY IO TPOOIeMy: KaK U3
BCEX MBICIIUMBIX CITIOCOOOB COETMHEHUSI MHOTUX PEIENTOPOB ¢ MHOTUMU 3P PeKToOpaMu (C IOMOIIBIO
MIPOMEXYTOUHBIX HEHPOHOB, €CIIN MOTpeOyeTcs) BEIOpaTh TaKOM CIOC00, KOTOPBINA OYJET KaXKJ10M CUTyaluu
COTIOCTABJIATH MPABUIIBHOE, T. €. TOJIE3HOE AJI BBDKUBAHUS U Pa3MHOXKEHUs, neiicTBue? Beap mogasnsioniee
OOJIBIIMHCTBO CIIOCOO0B COEIMHEHUS HE 00JI1a1aeT 3TUM CBOMCTBOM.

MpI 3HaeM, 4TO Kax/Iblil HOBBIH 1Iar Ha MyTH YCIIO)KHEHUS KUBBIX CTPYKTYp HPUPOJa JI€TaeT 110 METOAY IIpod
u omm6ok. [TocMoTprM, 9TO AaeT HEMOCPEACTBEHHOE MPUMEHEHUE METOAa MPOO U OMIMOOK K HaIIeH
npo6iieme. PaccMoTpum J1j1st iprMepa HeOOJBIIYI0 CUCTEMY M3 CTa PELenTOpOB  cTa 3P dekTopoB. JlomycTum,
YTO B HAIlIEM PACTOPsHKEHUH CKOJIBKO YTOAHO HEMPOHOB JUIS CO3JJaHMsI POMEKYTOYHON HEPBHOM CETH U YTO
MBI YMEEM JICTKO OMPEACIIATh, AACT JIU HaHHBIﬁ croco0 COCANHCHUA HeﬁpOHOB MIPpaBHUJIbHYIO PCAKIMIO Ha
KaKIyIo cutyanuo. bynem nepebupats Bce MBICIMMBIE CIIOCOOBI, TOKa HE HATOJIKHEMCS Ha HYXHbIH. [Ipu n =
100 grciio GyHKIMOHATBHO Pa3IMYHBIX HEPBHBIX CETEH MEXIy # perentopamu u 7 3¢dekTopaMu ecTh

2(2n)n ~ 10(1032)

Yuco 310 HeBoOOpa3uMo Beuko. [Iepedop Takoro uyncia BApuaHTOB HEJOCTYIIEH HE TOJIBKO HaM, HO M Halllei
MaTyuke-npupoae. Eciu Ob1 kax bl aToM BO Bcell BUIUMONM HaMu 4acTu BeeneHHol 3aHuMancst mpocMoTpoOM
BapHUaHTOB U nepedupai Obl UX CO CKOPOCTHIO MIJIIMAP/ IITYK B CEKYHY, TO U 32 MUJUIMAP]L MUJUIUAPJIOB JIET
(a mama 3emuts cymiecTByeT He OoJiee IeCsTH MIIITHAPAOB JIET) He Obl1a ObI MPOCMOTPEHA M MIJITHAPAHAS
JI0JIs1 OOIIIETO YUCIIa BAPUAHTOB.

Mexay Tem Kak-To BeAb Mpoucxoaut hopmupoBanue 3¢ hekTuBHO paboTaroieit HepBHo cetu! [Ipudyem
YUCJIO pCucuTopoB U 3(1)(1)CKTOPOB Y BBICHIUX JKUBOTHBIX UCHUCIIACTCSA HC COTHAMHA U HC ThICA4YaMU, a
MUJLTHOHAMH.

Pasranka kpoetcs B uepapxuieckom cmpoeHuy HEpBHOW CHCTEMBI.
3/1ech HaM CHOBa HEOOXO0IUM 3KCKYpC B 001aCTh 00IIEKMOEPHETUYECKUX MOHATHI. YeTBepThIil ATal 3BOJIIOLMU

MBI Ha30BEM ITAIOM CI0HCHO20 pedhiieKca, HO JaTh ONMpeeIeHHe YTOMY MOHSATHIO CMOKEM JIMIIB TIOCTIE TOTO,
KaK MTO3HAKOMHUMCS C HEKOTOPBIMU (hakTaMu 00 HePAPXUUECKU YCTPOCHHBIX HEPBHBIX CETAX.




1
= Mg cnienyem B ocHoBHOM nokiany C.O.1uons «Cywmnocms sorcuznu. Mneapuanmuocmes 0oweco
HanpasieHus buonocuyeckol s6oaoyuwy (JlnanekTuka 1 COBpeMEHHOE €CTeCTBO3HaHNE: Marep. ceMHuHapa.
Hy6na, 1967)

I'naBa 2. Uepapxuyeckue CTPyKTYpPbI

2.1. loHATHME NOHATUA

PaccMoTpuM Takyo HEpPBHYIO CETh, KOTOpas Ha BXOJE UMEET MHOT'O PELIETITOPOB, a Ha BbIXO/I€ — BCETO OJIUH
s¢dekTop, Tak YTO HEpBHAsl CETh JAEIUT MHOXECTBO BCEX CUTyallMii Ha JiBa MOJAMHOXECTBA: CHUTYalluH,
BBI3BIBAIOLINE BO30YXIeHHE 2PPeKTOpa, U CUTyalllu, OCTABJISIOIINE €r0 B MOKOE. 3a/auy, pelaeMyio B 3TOM
clly4ae HEpBHOMW CEThIO, Ha3bIBAIOT 3aJaueil pacnosnasanus (AIMEETCs B BUy pacro3HaBaHHUE MPUHAICKHOCTH
CUTYyallMd K TOMY WJIM WHOMY MHOECTBY). JKuBoTHOMY B O0pbhO€ 3a CyIIECTBOBAaHHE MPUXOJUTCS CIUIONIb U
pAIOM peliaTh 3a4a4dy paclio3HAaBaHUs, HAIPUMEP: OTJIMUUTh CUTYALMIO, ONACHYIO JJIA KU3HH, OT HEOIACHOM,
OTJIMYHUTH ChETOOHBIE MPEAMETHI OT HECHETOOHBIX U T. M. DTO TOJBKO Haubolee spKue MPUMEpHI, JeTalbHbIHI
aHaJIU3 MOBEICHUS )KUBOTHOTO MPUBOJUT K BBIBOJY, UTO IS BBIMOJIHEHUS CKOJIb-HUOY/b CJIOKHOTO AEHCTBUS
OHO JIOJDKHO HETIPEPHIBHO PEIIaTh MHOKECTBO «MEJIKUX) 3a]1a4 pPaclO3HABaHMUS.

MHOKECTBO CUTYyalHil B KHOSPHETHKE HA3BIBAIOT noHsmuem . UToObI TydIle YACHUTH, KAK KHOCPHETHUECKOE
MMOHMMAaHHUE CJIOBA «IIOHATHE)» CBA3aHO C €ro OOBIYHBIM IOHHMAHHEM, [OIYCTHUM, YTO PELENTOpPbI
paccMaTpuBaeMOil HAMHM HEPBHOM CETU — 3TO CBETOUYBCTBUTEJIbHbBIE HEPBHBIE OKOHYAHHUS CETYATKH I1a3a WIN
e BOOOILE KaKHe-TO CBETOUYBCTBUTEIbHBIE TOYKHM HA DKpaHE, MOJA0LIEeM HHPOPMAIUIO B HEPBHYIO CETh.
Peneniropbl Bo30y’KaroTcs TOrAA, KOIJla COOTBETCTBYIOIIMH Y4YacTOK SKpaHa OCBELIEH (TOYHee, KOrja ero
OCBEILIEHHOCTb 0OJIbIIIE HEKOTOPOI MOPOrOBOM BEIMYUHBI), U OCTAIOTCS B COCTOSIHUM MOKOS — B IPOTUBHOM
ciydae. Ecau Ha MecTe KakJoro Bo30YXIEHHOI'O pelenTopa MpeacTaBUTh cede CBETIYI0 TOUKY, a Ha MECTe
KaX/I0TO HEBO30YXKIACHHOTO — TEMHYIO, TO TIOJYYHTCS KapTHHA, KOTOpas OTIMYAeTCs OT H300pa)keHus,
[Ia/Ial0LIEeT0 Ha KpaH, JMIIb CBOEH JUCKPETHOCTHIO (T. €. TeM, YTO OHA paclajgaeTcs Ha OTJCNIbHbIC TOUKH) U
OTCYTCTBHEM IOJIyTOHOB. bynem cuutarh, 4TO TOYEK (PELENTOPOB) HAa 3KpaHE JAOCTATOYHO MHOIO, a
n300pakeHusl, KOTOpbIe MOTYT OKa3aThCsl HA 3KpaHe, — HUX Mbl OyJieM Ha3bIBaTh «KAPTHUHKAMU») — MPEAEIbHO
KOHTPACTHBI, T. €. COCTOST JIMIIb M3 Oeloro M 4yepHoro usera. Toraa kaxjaas CUTyalMs COOTBETCTBYET
OIPEIETICHHON KapTUHKE.
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CornacHO TpagUIIMOHHON (apUCTOTENEBCKOM) JIOTMKE, KOrJa Mbl OyMaeM WIM TOBOPUM O KaKOW-TO
OTIpeICTICHHOW KapTHUHKE (HArpuMep, O TOW, KOTOpask HaXOJIUTCS B JIGBOM BEpXHEM yTiy Ha puc. 2.1), TO MbI
UMeEeM JEN0 C eOuHuyHvlM TOHATHEM. KpoMe eAMHMUYHBIX NOHATUH, €CTh €lIe obwue, U abcmpakmHule,
noustust. Hanpumep, Mbl MOXeM AyMaTh O MATHE BOOOIIE — HE O KaKOM-THO0 KOHKPETHOM IISATHE (IOIYCTHUM,
U3 YUClla N300pakeHHBIX B BEPXHEM psdy Ha puc. 2.1), a 0 MATHE KaKk TaKOBOM. TOYHO Tak e Mbl MOKEM
0611a1aTh aGCTPAKTHBIM MOHSTHEM MPSMOi IMHAHN, KOHTYPA, YCThIPEXyTONbHIKA, KBAAPATA H T. J.°

OnmHaKo YTO 3HAYUT «00JIaAaTh aOCTPAKTHBIM MOHATHEM»? Kak MOXXHO NpOBEpHTH, O0JIAAET JIH KTO-TO
JaHHBIM aOCTPaKTHBIM IOHATHEM, HAalpUMEp MOHATHEM «IATHO»? OueBUAHO, TOJBKO OJHHUM CIOCOOOM:
MPEUIOKUTH UCTIBITYEMOMY CEPHI0 KAPTHHOK U TMIOMPOCHUTH, YTOOBI OH O KaXKJOW U3 HUX CKa3al, MSTHO 3TO WU
HeT. Ecnu okakeTcs, 4TO OH Ha3bIBAaeT MSATHOM TOJIBKO T€ W BCE T€ KApPTHHKH, Ha KOTOPBIX «H300pakeHO
MSATHO» (3TO YK€ C TOYKU 3PEHUS MCIBITYIOIIEr0), TO, 3HAYUT, TIOHSATHEM MSITHA OH oOyanaer. MHade roBops,
MBI TOJDKHBI IPOBEPHUTH €r0 COCOOHOCTh PACIO3HABATH MPUHAAICKHOCTD JTI000M NMpeIbsIBISHHON KAPTUHKU K
MHOECTBY KapTHHOK, KOTOPBIE MBI OIHMCHIBAEM CIIOBOM «IISITHO». MTak, abCTpakTHOE MOHATHE B OOBIYHOM
CMBICJIC CJIOBA — BO BCAKOM CJiydac Korja pC€db UACT O HyBCTBCHHO BOCIIPHUHUMACMBIX 06pa3ax — COBITagacT
C BBCJCHHBIM HaMH KHOCPHETHYECKHM IIOHSATHEM IOHITHS KaKk MHOXKeCTBa curyamuid. [losromy 3amauy
pacrmo3HaBaHHs HA3bIBAIOT TakKkKe, Kelas caelaTh TepMUH Ooyiee KOHKPETHBIM, 3afaudeil pacrio3HaBaHUs
00pa3oB (MMeeTcsl B BUAY «0OOOIICHHBIX» 00pa30B) MIIM 3a/Jauei paclio3HaBaHUs MOHATHN (MMEeTCS B BHIY
pacrno3HaBaHHE YaCTHBIX CIy4aeB MOHATHU).

MHOXecTBY, COCTOSIIEMY U3 OAHOM cHuTyauuu (KapTUHKH), COOTBETCTBYET B TPaJAULMOHHOW JIOTHKE
KOHKPETHOE MOHTHE «AaHHAasl KapTUHKa». OTHOIIEHMS MKy MHOKECTBAMU UMEIOT CBOM HEMIOCPEICTBEHHBIE
aHaJIOTH B OTHOLICHUSAX MEXIy MOHATUAMU. Ecnm Gonbimmu OykBamMu 0003HAUUTh MOHATHS, @ MaJCHbKUMHU
— COOTBETCTBYIOIIME MHOXKECTBA, TO JOIOJIHEHNE MHOXKECTBA d, T. €. MHOYKECTBO BCEX MBICIMMBIX CUTYALM,
HE BXOJALINX B @, COOTBETCTBYET MOHATHUIO «HE A». [lepeceyeHrne MHOXKECTB a U b, T. €. MHOXKECTBO CUTYyallUH,
KOTOpBIE BXOJAT U B @, U B b, COOTBETCTBYET MOHATHIO «4 U B ogHoBpemeHHO». Hanpumep, eciiu 4 — nousTue
«TIPSIMOYTOJIBHUK», @ B — TOHATHE «pOMO», TO «4 U B 0AHOBPEMEHHO» — MOHATHE «KBaapaT». OObeANHEHNE
MHOXKECTB @ U b, T. €. MHOXECTBO CHUTyalllil, KOTOpblE BXOJAT XOTS Obl B OAHO W3 MHOXECTB a U b,
COOTBETCTBYET MOHATHIO «IH00 A, 1100 B, mubo 4 u By». Eciin MHOXKECTBO a BKJIIOYAeT B ce0s1 MHOKECTBO b, T.
€. KaXJbplil 3J€MEHT MHOXXECTBAa b BXOAMT B MHOXXECTBO @, HO HE HA0OOpPOT, TO MOHSATHE B €CTh YaCTHBIN
ciyuait onatust 4. Ilpu stom roBopsrt, uto moustue 4 Oonee oOmiee (aOCTpakTHOE), YyeM HOHATHE B, a
noHsaTue B O6onee KOHKpeTHOE, yeM A. Hampumep, KBajpaT ecTh YaCTHBIN Cciiydail mpsiMmoyrosibHuka. Hakowerr,
€ClIi MHOXXECTBa @ M b COBMNAJAIOT, TO MOHATHS A M B MO CyIIECTBY TOXIECTBEHHbI U OTIMYAIOTCS, OBITH
MOJKET, JIMIIb BHEIIHEH (OPMON HMX ONHMCaHUS — CHocoOOM pacrio3HaBaHWs. BcTaB Ha TOUKY 3peHUs
KHUOCpHETUKH, T. €. OTOXKAECTBUB IIOHATHE C MHOXECTBOM CHUTyalluil, Mbl JOJDKHBI paccMaTpUBaTh
IIEPEYMCIICHHBIE COOTBETCTBUS HE KAaK ONPEJEICHUE HOBBIX TEPMUHOB, @ IIPOCTO KAaK YKa3aHHWE HA HAJIIMYHUE B
HallleM S13bIKE HECKOJIBKUX I1ap CHHOHHUMOB.

2.2. Pacno3HaBaTenu v KknaccudukaTopbl

HeprHyt0 ceTh, pemaroniyro 3aaaqy pacrio3HaBaHUs, Mbl HA30BEM pacno3Hasamenem, a cocTosaue 3pdexropa
Ha €ro BbIXoA€ OyJeM Ha3blBaTh IPOCTO COCTOSHUEM pacro3HaBaTensd. OTnpaBisisich OT TMOHSATHS
pacmo3HaBaTels, Mbl BBEAEM HECKOJIbKO Oosee oOlnee MOHIATHE Kiaccuguxamopa. Pacmo3HaBaTenb AETUT
MHOKECTBO BCEX MBICIMMBIX CUTyalldid Ha JIBa HENEPECEKaIoMXCs MOAMHOXKecTBa: A U He A. MoxHO
npeaACTaBUTDb ce6e JCJIICHUEC ITOJIHOT'O MHOXECTBaA CI/ITyaI_[I/Iﬁ Ha MPOU3BOJIBHOC YHUCIO n MNCPCCCKANOIHNXCA
MOJIMHOXKECTB. Takue MoJMHOXKECTBA Ha3bIBAIOT OOBIYHO K1accamu. Tenepb BooOpa3uM Hekyto noacucremy C,
MMEIOIIYIO 77 BO3MOXKHBIX COCTOSIHUN U CBSI3aHHYIO HEPBHOMW CETHIO C PELENITOpaMU TaKUM 00pa3om, 4To, KOTaa
CUTyallusl MPUHAUIEKUT K I-My Kiaccy (i-My HOHATHIO), noacuctemMa C IPUXOIUT B i-€ cOCTOsiHHE. Takyro
MOJICUCTEMY BMECTE C HEPBHOW CEThIO MBI OyJIeM Ha3bIBaATh KIACCUDUKAMOPOM NO MHONCECMB) N NOHAMUL
(knaccos), a, TOBOPSI O COCTOSIHMH KiaccHUKaTopa, MoJpa3yMeBaTh COCTOSHUE MOACUCTEMBbI C (BBIXOIHOU
MOJICUCTEMBI). Pactio3HaBarens — 3T0, OYEBHIHO, KIIACCU(UKATOP C YHCIIOM COCTOSIHUN 1 = 2.

B cucreme, opraHM3oBaHHON MO JBOMYHOMY MPUHIUIY MOAOOHO HEpBHOW cucteMe, mojacuctema C ¢ n
COCTOSTHUSIMU OyJIeT, KOHEYHO, COCTOSITh M3 KAaKOTO-TO YHCJA JJICMEHTAPHBIX TOJCUCTEM C JIBYMs
COCTOSTHUSIMHU, KOTOPBIE MOXKHO paccMaTpHBaTh KaK BBIXOJHBIE MOACHUCTEMBI (3P PEeKTOphI) pacro3HaBaTeneH.
Cocrostaue  knmaccuukaropa, CIelIOBaTelIbHO, OyleT ONUCHIBAThCS  YKa3aHHWEM COCTOSHUHM  psaa



pacnio3HaBatenieli. OJTHAKO 3TH PACIIO3HABATEIN MOTYT OBITh TECHO CBSI3aHBI MEXIYy COOOU Kak IO CTPYKType
CEeTH, TaK M IO BBIOJIHAEMON (DYHKIIMM B HEPBHOH CHCTEME, M B 3TOM CIIydae MX CJIEIyeT paccMaTphBaTh B
COBOKYITHOCTH KaK OJIMH KJIacCU(UKATOP.

Ecnin He HakmajplBaTh HHUKAaKUX OTPAaHMYCHMHA HA YUCIO COCMOAHUU, TO TIOHATHE «KJIACCH(PHUKATOP»
(dakTUyecKku TepseT CMbICH. JIeHCTBUTENBbHO, BCSIKas HEpPBHAs CETh COMOCTABISET KaXKIOMY BXOJAHOMY
COCTOSTHUIO OJHO OIPEAEIIEHHOE BBIXOJAHOE COCTOSIHUE; CJIEOBATEIbHO, KaXXAOMY BBIXOJHOMY COCTOSIHHIO
COOTBETCTBYET MHOYKECTBO BXOJIHBIX COCTOSIHUHM, U 3T MHOXECTBa He nepecekaroTcs. Takum o0pa3om, BCSIKOE
KHOEPHETHYECKOE YCTPOMCTBO C BXOJIOM M BBIXOJIOM MOXHO (pOpMaibHO paccMaTpuBaTh Kak Kiaccu(ukaTop.
[IpunaBast 3ToMy MNOHATUIO Ooyiee Y3KHM CMBICH, MBI OyleM CUYUTaTh, YTO YHUCJIO BBIXOJHBIX COCTOSHUM
Kiaccu(ukaTropa ropaszo MEHbIIE, YeM YHCIO BXOAHBIX COCTOSHUM, TaK YTO KiacCU(UKATOp NEHCTBUTEIHHO
«KInaccu(UIUpyeT» BXOAHBIE COCTOSIHUS (CUTYallMHU) IO OTHOCUTEIHFHO HEOOIBIIIOMY YUCITY OOMBIINX KIIACCOB.

2.3. Uepapxus NOHATUN

Ha puc. 2.2 npuBenena cxema kiaccupukaTopa, OpraHM30BaHHOTO 110 UEPAPXUUECKOMY NpHHUIUNY. Mepapxus
BOOOIIE — 3TO TaKOE MOCTPOEHUE CUCTEMBI U3 MOACHCTEM, KOIJa KaKJOW IMOACHCTEME IMPUIMCHIBAETCS
OINIPEACIICHHOE 1I€JIOE YMCIIO0, HA3bIBAEMOE €€ ypPoGHeM, NPUUEM B3aUMOJEHCTBUE IOACHUCTEM CYIIECTBEHHO
3aBUCHUT OT PAa3HOCTU UX YPOBHEH, MOAUYUHSSACH HEKOTOPOMY oOuiemMy npuHOUIY. OOBIYHO 3TOT MPUHIMIT —
nepefaya nHGOpPMaLUK B ONPEICJIEHHOM HAIIPaBJICHUU (CBEPXY BHHU3 WM CHHU3Y BBEpPX) OT JAHHOTO YPOBHS K
cienyromeMy. B HameM cimydae pernentopaM IpPUIIKMCHIBAETCS HYJEBOM ypoBeHb, W HH(poOpManus
pacnpocTpaHsieTcss cHu3y BBepX. Kaknmas moacucrema NEpBOrO YpOBHS CBsi3aHA € HEKOTOPBIM YHCIOM
pPELENTOPOB, U €€ COCTOSIHUE OIPEHEISIETCS COCTOSHUAMM COOTBETCTBYIOIIMX pEUEenTopoB. TOYHO Tak ke
KaXK/1asl TOJICUCTEMa BTOPOTO YPOBHS CBsi3aHa C PSJIOM IOACUCTEM INEPBOro ypoBHS M T. 1. Ha BbicmieM (Ha
CXEM€ — YETBEPTOM) YPOBHE HAaXOJHUTCSI OJHA BBIXOAHAs MOJCUCTEMA, KOTOpas U BBIHOCUT OKOHYATEJbHBIN
IIPUTOBOP O MPUHAIEKHOCTH CUTYALIMK K TOMY WJIM HHOMY KJlaccy.

#

Puc. 2.2. Mepapxus kIaccupUKaTOPOB

W3 storo ompeneneHusi, KOTOPOe TPYAHO HA3BaTh IICIEBPOM SICHOCTH MBICIH, MOXHO BCE-TAKH 3aKIIOYHTH,
qTo OGH_II/IC IMOHATHS, KOTOPBIC 06p3.3y}OTC$I HC IMyTCM NCPCUUCIICHUA CAUHUYIHBIX 06’LCKTOB, BXOAAIIHUX B HETO,
a TyTeM YyKa3aHWs psla NPU3HAKOB, OOBSIBISIEMBIX CYIICCTBCHHBIMH, M OTBJICYCHUS OT OCTAIBHBIX
(HeCyIIECTBEHHBIX) MPU3HAKOB, MOXKHO TAaK)K€ CUMTATh aOCTpakTHBIMHU. MBI OyJeM paccMaTpuBaTh TOJBKO
Takue oOIue MOHATHUS U Oy/IeM Ha3bIBaTh WX TakKe adcTpakTHbIMU. Hampumep, abcTpakTHBIN TPEYTOJIBHUK —
9TO HIOGOﬁ TPCYTOJbHUK, HC3aBUCHUMO OT BCIHWYHHBI €0 CTOPOH W YIJIOB U €TI0 IOJOXCHHUA Ha 3KPAHC,
CJIEZIOBATENIbHO, ATO a0CTpaKkTHOE MOHsATHE. Takoe ymoTpeOlieHHe TepMUHA «aOCTPaKTHBI» MMEET MECTO B
o0uxo/e, a Takke B MaTeMaTHKe. B To jxe Bpemsi, COrNIacHO Y4eOHUKY JIOTHUKH, «TPEYTOIBHUKY, «KBaApaT» U T.
. CyTh KOHKPETHBIE OOIIME TOHATHS, @ BOT «TPEYTOJIBHOCTE» U «KBAJIPATHOCTHY, KOTOPhIE UM CBOMCTBEHHBI,
3TO IIOHATUA a6CTpaKTHBIe. I1o CYHICCTBY, 3CCh B pPaHI' JIOTUYCCKOIO BO3BOAUTCA YHUCTO I'paMMATHUYCCKOC
pasnuure, MO0 JaKe C TOYKH 3pPEHUS CTOPOHHHMKA IIOCIEJAHEr0 BapHaHTa TEPMHHOJOTHH O0JIagaHue
a6CTpaKTHI>IM MMOHATHUEM PAaBHO3HAYHO O6J'Ia)IaHI/IIO COOTBCTCTBYIOIINM 06HII/IM IIOHATUCM.



Bce moacucTeMbl TPOMEXYTOYHBIX YpPOBHEHM Takke SBISIOTCS Kiaccudukaropamu. HemocpencTBeHHBIM
BXOJ/IOM A-TO ypOBHS CITy’KaT COCTOSHHS KJIacCH(PHUKATOPOB k-1-rO ypOBHs, COBOKYITHOCTb KOTOPBIX SIBIISICTCS
JUTSL HETO CUTYyallueH, mojiexanield knaccupukanuu. B nepapxudeckoii cucteme, cojaepkaiiei 6oiee 0IHOTO
MPOMEXYTOYHOTO YPOBHS, MOXHO BBLICINUTh HMEPAPXHMUYECKHE IOACHUCTEMBI, OXBaTHIBAIOIIHE HECKOIBKO
ypoBHel. Hampumep, B KadyecTBE BXOIHBIX CHUTyalUud Uid Kiaccu(UKaTropa TPEThEro YPOBHS MOXKHO
paccMaTpuBaTh COCTOSHHMS BCEX CBSA3aHHBIX C HHMM KJIACCH(UKATOPOB MEpBOro YpoBHA. Mepapxuueckue
CHCTEMBI MOXHO JIOCTPaUBATh «BLIMPBY» U «BBBICH» MOJOOHO TOMY, KaK U3 BOCBMH KYOHKOB MOXHO CIIOKHUTb
KyOHK ¢ BABOE OOJBIIUM PeOpoM, a U3 ITUX KyOUKOB — eIlie OONbIIHI KyOuK u T. 1.

Tak kak ¢ KaxabIM KJIaCCU(PHUKATOPOM CBs3aHA CHCTEMa MOHATUH, HepapXus KIacCU(PUKATOPOB MOPOXKAAET
uepapxuto noustuit. [lepenasasch oT ypoBHS K YPOBHIO, HH(POpMALUs peoOpa3yeTcs, BEIPaXKasCh B TEPMUHAX
Bce 0oliee «BBICOKOIIOCTABIEHHBIX» MOHATUI. [Ipu 3TOM KonMuecTBO nepeaaBaeMoil HH(pOpMALUK TOCTEIIEHHO
YMEHBIIIAETCS 3a CYeT OTOpachiBaHUs WH(POPMAILUK, HECYIIECTBEHHON C TOYKU 3PEHUS 3a/1a4M, TIOCTABICHHON
nepes] «BEpXOBHBIM» (BBIXOJIHBIM) KJIACCH(PHUKATOPOM.

[Tosicaum 3TOT mpouecc Ha HpUMepe KapTHHOK, H300pakeHHbIX Ha puc. 2.1. Ilycth mocrtaBieHa 3aaaua
pacro3HaBaHMs «IOMHUKOB». BBeleMm [Ba NMPOMEXYTOYHBIX MOHATUIHBIX ypoBHS. Ha mepBoM pasmectum
COBOKYITHOCTb TIOHATUN «OTPE3KH», Ha BTOPOM — IMOHSITHSI «KMHOTOYTOJILHUKIY. [IOHATHE «IOMHUK» OKa)XeTcs
Ha TPETHEM YPOBHE.

[Ton moHsITUEM «OTPE3KW» MBI IOHUMAEM COBOKYIHOCTh MOHSATHI «OTPE30K C KOOpIAWHATAMHU KOHLIOB X|, | U
X2, Vo», TA€ YUCHA X|, V1, X2, Y2 MOTYT MPUHUMATH JIFOObIE COBMECTUMBIC C YCTPOHCTBOM 3KPaHAa U CHCTEMOM
KOOpAMHAT 3Ha4YeHWs. YToObl OBITH KOHKpETHEE, MOMyCTHM, YTO J3KpaH coxepxur 1000 X 1000
CBCTOYYBCTBHUTCJIbHBIX TOUCK. Tor;[a KOOpAWHATaMU MOTYT CIYXUTh JCCATUPA3PAIHBIC IBOUYHBIC YUCIIa (210 =
1024 > 1000), a 0Tpe30K C 3aJaHHBIMUA KOHIIAMU TPeOyeT ISl CBOCH XapaKTEPUCTUKHU YETHIPE TAKMX YMCIA, T.
e. 40 nBomuHbIX paspsaoB. Bcero, ciegoBarenbHO, CYyLIECTBYET 2% Takux momsTHit. VIX-TO ¥ IOJKHBI
pasnuyath KIacCU(PUKATOPHI IEPBOTO YPOBHSL.

He Hano nymate, 4TO OTPE30K C 3aJaHHBIMHU KOHIIAMU — KOHKpemHoe MOHATHE, T. €. MHOKECTBO, COCTOSAIIEE
u3 onHoW KapTuHKU. Kiaccuduuupys npeabsBiICHHYI0 KapTUHKY KaK OTPE30K C 3aJaHHBIMM KOHIIAMH, MBI
OTBJIEKA€MCS OT HE3HAYUTENIbHbIX WMCKPUBIEHUH JMHMM, Bapualuil ee TOMMMHBI U T. M. (cM. puc. 2.1).
Kpurepnii TOro, kakue OTKIOHEHHS OT HOPMBI HaM CIEQYeT CUHMTaTh HE3HAYUTEIbHBIMH, MOKET
YCTaHABJIUBATHCS MO-pa3zHOMY. Celuac 3TO HAC HE UHTEPECYET.

Kaxnplii kiaccupukaTop NepBOTro ypOBHS J0JDKEH UMETh Ha BBIXOAE MoacuctemMy u3 40 TBOMYHBIX paspsiioB,
Ha KOTOPBIX «3alUCAHbDY KOOPAUHATHI KOHIIOB O0Tpe3Ka. CKOJIbKO HYKHO Kiaccu(UKaTopoB? DTO 3aBUCUT OT
TOTO, KaKWe KApTHHKH OXXKHUIAIOTCA Ha BXOJE€ CHCTeMBI. JlomycTuM, YTO IUIsl OMHMCaHUS JIO00W KapTUHKHU
noctarouno 400 otpeskoB. 3HauuT, fgoctatrouHo 400 ximaccuduxaropoB. Pasmenum 3toT 3Kkpan Ha 400
kBajgpaToB (50 x 50 TOYEK) M CBSKEM C KOKIBIM KBaApaTOM KiaccH(PHUKATOP, KOTOPBIA OyneT (GUKCHpPOBATH
Ommkalluii K HeMy, B KakOM-TO CMbICle (JeTalu pas3feleHus Tpylda MexXAy Kiaccudukaropamu
HECYIIECTBEHHBI), OTpe30K. Eciam oTpe3ka HET, MycTh KJIACCH(PHUKATOp MPUHUMAET KaKOe-TO CTaHIAapTHOE
«OEeCCMBICIIEHHOE)» COCTOSIHUE, HAIIPUMED: BCE YeThIpe KOOpAUHATHI paBHbI 1023.

Ecnu mnpenpsBuTh Hamed CcUCTEME KapTUHKY, Ha KOTOPOM HM300pa)X€HO CKOJIBKO-TO OTPE3KOB, TO
COOTBETCTBYIOIIIEE YHUCIIO KIACCH(PUKATOPOB IEPBOrO YPOBHS YKAXKET KOOPIMHATHI KOHIIOB OTPE3KOB, a
OCTajJbHbIE TPUMYT COCTOSHHUE «HET OTpe3Ka». IJTO U €CTh OMNHCAHHME CHUTYallud B TEPMHUHAX MOHSITHIMA
«otpe3km». CpaBHUM KOJIMUYECTBO WMH(GOpPMAIMU HAa HYJICBOM M Ha MEpPBOM YpoBHsIX. Ha HyJeBoM ypoBHE
Haureil cucremsl 1000 x 1000 = 10° pelenTopoB Noay4aroT nHpopMaIio B MIULTHOH OuT. Ha mepBoM ypoBHE
400 xmaccupuKaToOpoOB, KaXAbIH M3 KOTOPBIX coaepXuT 40 TBOMYHBIX pa3psaoB, T. €. 40 Out mHpopmanuwy,
Bcero 16 000 6uTt. ITpu mepexoae Ha MEPBBIA YPOBEHb KOJUYECTBO MHGOPMAIIMK YMEHBIIMIOCH B 62,5 pasa.
Cucrema coxpanuna Ty UWHGPOPMAIMIO, KOTOPYKD OHA COWIa «IOJE3HOH» W oTOpocuna uH(OpPMAIHIO
«0ecrosyie3HyI0» ¢ €e TOUKH 3peHuss. OTHOCUTENBHOCTh 3TUX MOHATUH BUIHA U3 TOTO, YTO €CIIU MPEIbsIBICHHAS
KapTUHKa HE COOTBETCTBYET HEpPApXUU TOHATUN CHCTEMBI PACIO3HABAHUS, TO PEAKIHsS CHCTEMBI OyleT
HETPaBUJILHON WJIM TIPOCTO OeccMbicieHHon. Ecnu, Hanpumep, Ha kaptuHke Oojsee 400 oTpe3koB, TO HE BCe
OTpe3ku OyIayT 3a)MKCUPOBAHBI, & €CITU MPEIbSIBUTh KAPTUHKY C MISTHOM, TO PEaKIUs Ha Hee OyAeT Takas ke,
KaK Ha MyCTYIO0 KapTUHKY.



COBOKYITHOCTh TOHSTHH «MHOTOYTOJIEHUKWY, 3aHUMAIOIIYI0 BTOPOW ypOBEHb HMEPApXUH, MBI JIEIUM Ha JBE
MEHBIINX COBOKYITHOCTH: paBHOOEPEHHbIE TPEYTOJbHUKHY U TapajuieorpaMMbl. M3 dyncia napanienorpaMmMoB
MBI BBIJIETSIEM B OCOOYIO COBOKYITHOCTH MPSMOYTONbHUKW. CuuTasi, 4To AJIS 3a/JaHus yria W JUIMHBI HAJIo
cTosibko ke 6uT (10), Kak W UIsI KOOPAMHATHI, HAXOIUM, YTO JUIS 3aJaHUsI ONPENEICHHOTO PaBHOOEIPEHHOTO
TpeyroipHuka Hago 50 Out uHpopmanmu, mapamienorpamma — 60 Out, mpsMmoyroibHuka — 50 OuT.
COOTBETCTBEHHO ITOMY JOJIKHBI OBITh CKOHCTPYHPOBAHBI KiIacCU(UKATOPBI BTOPOro ypoBHs. Jlerko BHUIETH,
9TO BCS HyXHass UM HWHQPOpMAIUs HMMEETCs B HAIWYMHM HAa TMEPBOM ypoBHE. Hamudme MHOTOYroibHHKA
KOHCTaTHpPYyeTCsl NpU HAIWYUM HECKOJbKHX OTPE3KOB, HAXOISAIIUXCS MEXAy coOOH B oOmpeneeHHBIX
otHomeHusx. [Ipu nmepexone Ha BTOPOIl ypoBeHb MPOUCXOIUT JanbHelee cxarue nHpopmaruu. OTBOIS U3
nojgHoro uucia 400 OTpe3KOB MO OJHOM TPETHM HA KaKIbld BHUJ MHOTOYTOJBHUKOB, MOJYy4YaeM CHUCTEMY,
crocoOHY10 3auKcupoBaTh 44 TpeyroibHuKa, 33 mpsMoyroibHuKa U 33 mapajuienorpamma (OJHOBPEMEHHO).
Ee undopmarnmonnas emkocth 5830 OUT, T. €. MOYTH BTPOE MEHBINE, YEM E€MKOCTh MEPBOrO YPOBHS. 3aTO
nepe]] HeMPaBUIBHBIM TPEYTOJIBHUKOM HJIH YEThIPEXYTOJILHUKOM CUCTEMa BCTAHET B TYIHK!

[lonsiTHE «JOMMK)» JIETKO ONMCAaTh Ha SI3bIKE IOHSITUH BTOPOro YpoBHS. J[OMHMK COCTOUT M3 YETBIPEX
MHOTOYTOJIbHUKOB:  OJHOTO  HPSAMOYIOJbHHMKA, OJHOTO paBHOOEIPEHHOrO0 TPEYrojdbHMKA M  JBYX
napasuiesIorpaMMOB, HAXOSIIUXCS B ONPEICIEHHBIX OTHOIICHUSX JPYT K APYry (OCHOBaHKE paBHOOEAPEHHOTO
TPEyTOJIbHUKA COBIAAET C OJHON CTOPOHOM MPSAMOYTOJIBHUKA U T. [1.).

Bo m30exanne Hemopa3yMEHHH CIEAyeT yKa3aTh, YTO HEpapXHs MOHATHUH, O KOTOPOW MBI TOBOPUM, HUMEET
ropa3fno Oosiee OOLIMI CMBICT, YeM HepapXusi MOHATHA MO aOCTPaKTHOCTH (OOIIHOCTH), KOTOPYIO 4YacTo
Ha3bIBAIOT TIPOCTO «HMEpapXus MOHATHI». [IpuMepoMm mepapxXuu Mo OOIIHOCTH MOXKET CIYXHTh NHPaMHIA
TIOHSITHH, OTHOCSIIMXCS K CHCTEMAaTHKE XMBOTHBIX. Ha HyleBOM ypoBHE pacrojiararoTcsi OTAENbHBIE 0COOn
KHUBOTHBIX («KOHKPETHBIE» MOHATHS), HA IEPBOM — BHUJIbI, HA BTOPOM — POJIbI, 3aTEM — CEMEHCTBA, OTPSIbI,
KJIacchl, TUIBL. Ha BepiimHe mupamMusl HAXOAUTCS MTOHATHE <OKUBOTHOE». Takasi mupamMu/a sBISETCS YaCTHBIM
CllydaeM HepapXWu TOHSATHIA B OOIIEM CMBICIE, OTIMYAIONIMMCS TEM, YTO KaXXIO€ TOHSATHE A-TO ypPOBHS
o0pasyeTcst U3 HEKOTOPOro 4Kcia NOHATHH k-1-ro ypoBHS myTeM MX 0O0beAMHEHHs. DTO COOTBETCTBYET OUYCHb
MPOCTO YCTPOEHHBIM KiaccupukaTtopam. B olOmem ciydae kiaccu(UKaTOpsl MOTYT OBITH yYCTPOEHBI KaK
yroaHo. PacnioznaBarenu, Hy>KHbIE )KHBOTHOMY, — 3TO CKOpPEE MEPAPXHHU MO CIOKHOCTH U TOHKOCTH TTOHSATHH,
a He 10 OOIHOCTH.

2.4. Kak BO3HUMKaeT nepapxus

BepHeMcsi CHOBa K SBOJIIOIIMM HEPBHOW CHCTEMBL. MOXET 1M HepapXus KIacCU(UKATOPOB BO3ZHUKHYTh
3BOJOIINOHHBIM HyTeM? O‘ICBI/IZ[HO, MOKCT, HO IIPU OAHOM YCJIOBUHU: €CJIM CO3JAHUC KAKAOI'0 HOBOI'O YPOBHA
HepapXul M €ro TOCIEAYIOIIET0 paCIIMPEeHUs TOJE3Hbl XUBOTHOMY B OopnOe 3a >xu3Hb. W3 (dakra
CYHICCTBOBAHUSA KMBOTHBIX C BLICOKOOpFaHI/BOBaHHOﬁ HepBHOfI CHUCTEMOU MBI ACJIacM BBIBOJ, UTO TaK OHO U
€CTh B JielcTBUTENLHOCTH. KpoMe Toro, u3ydast IpUMHUTHBHBIX KUBOTHBIX, MBI BHIIUM, YTO CHCTEMa MOHATHUH,
KOTOPBIC CHOCO6Ha pacro3HaBaTb UX HEPBHAA CUCTCMA, TAKXKC BECbMa IMIPUMUTUBHA. CHGI[OBaTC.HBHO, B ITIOJB3C
HWKaWIIero YPOBHS UEPAPXUH KIIACCH()PHUKATOPOB MBI yOEKIaeMCsI BOOUHIO.

Habpocaem B 00muX dYepTrax IMyTh Pa3BUTHS HEPBHOH cUCTeMbl. Ha HauyanbHBIX CTaAMAX MBI HaXOIUM Yy
KUBOTHOTO BCETO HECKOJBKO PEIEenTOpoB. UUCIO BO3MOXKHBIX CIIOCOOOB CBSI3U MEXKIYy HUMHU (COSTMHEHUH)
OTHOCHTEIIFHO HEBEIMKO W JOIycKaeT mpsimoii mepedop. [To MeToay mpoO u ommOOK HAXOAMUTCS BBHITOJHOC
coenuHeHHe. To, 9TO BBITOJJHOE COCTMHEHUE MOXKET CYIIECTBOBATH JaXKe MPH OYCHb MAJIOM YHCJIE HEHPOHOB,
JETKO BUAETh Ha TakoMm mpumepe. IlycTh ecThb BCero JBa CBETOUYBCTBHTENBHBIX perenrtopa. Eciam oHu
PacToNOKEHBI Ha Pa3HBIX CTOPOHAX Tela, TO HHQOpMAaIHsI, KOTOPYIO OHU JAIOT (Pa3HOCTh OCBEIICHHOCTEH),
JOCTaTOYHA, YTOOBI JKHBOTHOE MOTJIO JIBUTAThCS HA CBET WM MPOTHB cBeTa. Korjga BBITOIHOE COCTMHEHHUE
HAJIECHO M OCYIIECTBJICHO, JOMYCTHM, C IOMOIIBIO OJHOTO MPOMEKYTOUHOTO HEWpoHa (Takue HEHpPOHBI
Ha3bIBAIOTCS ACCOYUAMUBHBIMU), BCS TPYIIA B IIEJIOM MOXET OBITh pa3MHOXKEHA. Tak BO3HUKAET CHCTEMa
ACCOIIMATUBHBIX HEHPOHOB, PETUCTPUPYIOIINX, HAPUMEP, PA3HOCTH MEXIY OCBEIIEHHOCTSIMHU PEICTITOPOB M
CYMMUPYIOIIHUX 3TH pa3HOCTH (puc. 2.3).



Puc. 2.3. TIpocTeiinirie THIBI CBSI3eH MEXIY peLlenTopaMu

Mosxer OBITh pa3sMHOXKEHA TakXke Jt00as 4YacTb CHCTEMbI CBSI3aHHBIX HEWPOHOB, HalpuUMeEp, OAWH WIIU
HECKOJIbKO pernenTopoB. Torna Bo3HHKaeT cucTeMa CBsA3el Tuna n3o0paxkeHHOH Ha puc. 2.3.0. CxeMbl 000MX
TUIIOB 00pa3yIOT B COBOKYITHOCTH NEPBbIM ypOBEHb MEPAPXUHU, OCHOBAHHBIN HA MOHATHUAX CYMMBbI U Pa3HOCTH
ocBelleHHOCTeN. [loCKOJIBKY 1711 KOPPEKTUPOBKM JBWXKCHMSI XKMBOTHOTO OYEHb BAXXKHO DPETUCTPHUPOBATH
W3MEHEHUE OCBEICHHOCTH B JAHHOM TOYKE CO BPEMEHEM, MOXHO IIPEAIOJIOKUTH, YTO HAa CaMbIX PaHHHX
CTaJUsIX JIOJIKHBI MOSIBUTHCS HEHPOHBI, CpabaThIBatOIIKE TPH U3MEHEHUU OCBEILEHHOCTH B TOUKE. DTO MOXKET
OBITh KaK PELENnTop, TaK U acCOIMATUBHBIN HEMPOH, CBA3aHHBINA C OAHMM WJIM HECKOJIBKMMU peLentopamu. B
o0IIeM BHJIE€ MOXKHO OXapaKTEPH30BaTh KJIACCU(PHUKATOPHI MEPBOrO YPOBHS KaK PETUCTPUPYIOIINE CYMMBI U
pa3HOCTH BO30YKAECHUI pELIeNTOPOB B IPOCTPAHCTBE U BPEMEHH.

JlokaszaB CBOIO IOJIE3HOCTh IS JKUBOTHOTO, KJIACCH(PHMKATOPHI MIEPBOTO YPOBHS MPOYHO BXOAAT B UUCIO €T0
cpencTB OOpHOBI 3a CylIecTBOBaHUE. Toraa HaYMHACTCS CIeAYIOmas cepus Mpood M OMMOOK: HEOOIBIIIOE YUCIIO
KJ1acCU()UKATOPOB MEPBOTO YPOBHS (TOYHEE, UX BBIXOIHBIX IMOJICHUCTEM) CBS3BIBACTCS MEXIY COOOH B OIUH
MpOOHBIA KiIaccu(UKAaTOp BTOPOTO YPOBHS, IOKA HE TOYYHUTCS IMOJIE3HOE COSAMHEHHE. 3aTeM OKa3bIBACTCs
MIOJIE3HBIM Pa3MHOKEHHUE JTOrO COCAMHEHUS. MOYKHO MPEAIONIONKUTh, YTO HA BTOPOM YPOBHE HEpapXuu —
MOCKOJIBKY 9TO KacaeTcsl OPTaHOB 3PEHUS — TMOSIBIIIIOTCS TaKUE TOHATHS, KaK T'PaHHWIA MEXIy CBETOM U
TCHBIO, CPCAHAA OCBCIICHHOCTD IISAATHA, ABUKCHUC I'PAHUIBI MCXKIY CBECTOM U TCHLBIO U T. II. Takum xe IMyTeM
BO3HHKAIOT U CJICAYIOUINE YPOBHH UEPAPXUH.

HabGpocanHasi HamMu cXeéMa HaBOAUT HA MbICIb, YTO JIH00as CIIOKHAs CHUCTEMa, BO3HUKIIAs B Ipolecce
HBOJIIOIUH IO METOAY Mpo0 M OMMOOK, JOJKHA UMETh MepapXUUeCKylo OpraHu3anuio. J|eHCTBHTENbHO, HE
nMesi BO3MOXKHOCTH TepedpaTh BCE MBICIIMMBIE COSMHEHUS OO0JIBIIOT0 YUCIIa 3JIEMEHTOB, IPUpOJa nepedupaeT
COCIMHEHUS U3 HECKOJIbKUX 3JIEMEHTOB, a Hal/i MOJE3HYI0 KOMOMHAIINIO, Pa3MHOXKAET €€ U HCIIONB3YeT KaK
L[eJI0€ B KAauecTBE JJIEMEHTA, KOTOPbIM MOXXET OBITh CBsA3aH C HEOOJBIIMM YHUCIOM JPYIHX TaKHUX JKe
a5eMeHTOB. Tak ¥ BO3HMKAET Mepapxus. ITO MOHATUE UTPAET OTPOMHYIO pojb B KuOepHeTuke. PakTHUECKU
BCsKas CJIO)KHAsi CHCTEMa, KaK BO3HUKINAs €CTECTBEHHO, TaK M CO3JaHHAas 4YEJIOBEKOM, MOXKET CUMTaThCs
OpPraHM30BAHHOM, TOJIBKO €CJIM OHa OCHOBAaHA HAa HEKOM MEpapXuu WU MEPEIUIETEHUN HECKOJIbKUX MepapXuil.
Bo BcsikoM citydae, 10 CUX IOp MbI HE 3Ha€M OpraHU30BaHHBIX CUCTEM, YCTPOCHHBIX HHAYE.

2.5. Koe-uTo 0 peanbHbIX nepapxmax

JIo cHuX MOp HallM BBIBOJABI OBUIM YHCTO yMO3PHUTEIbHBI. Kak OHHM MOITBEPkMAIOTCS PEaIbHBIM CTPOCHUEM
HEPBHOM CHCTEMBI XMBOTHBIX M YTO MOXHO CKa3aThb O MOHATHAX IPOMEXKYTOYHBIX YPOBHEH HEpapXHH,
peaJIbHO CKJIaJIbIBaIOIICHCS B IPOLIECCE IBOIIOLNN?

[Ipu cpaBHEeHNH HalIel CXEMBI C ICHCTBUTEIIEHOCTHIO HEOOXOIUMO YUUTHIBATh CIIEIYIOLIEE.

Jlenenue cucteMbl MOHATHI HAa YPOBHH HE SIBJISIETCSA CTOJb 0€3YyCIOBHBIM, KAK Mbl MOJIYAJINBO IMPEAIOIarau.
MoryT OBITH ClTyyaH, KOTJa MOHATHS A-TO YPOBHSI HEMOCPEICTBEHHO MCMOJIB3YIOTCS Ha k+2-M ypOBHE, MUHYS
k+1-ii. Ha puc. 2.2 MbI BTUCHYJIM TaKyl0 BO3MOXKHOCTH B OOIIYIO CXEMY, BB KJIacCU(UKATOPHI, CBSI3aHHbBIC
JMIIb C OJHUM KIIACCU(UKATOPOM IPEIBIAYIIET0 YPOBHS M IMOBTOPSIOIINE €r0 COCTOSHUS; OHU M300paKEHbI
MEePEYEPKHYTHIMI KBaJpaTUKaMH. B AeMCTBUTENBHOCTH, KOHEYHO, MX HET, YTO 3aTPYJIHSET pPACUJICHEHUE
cUCTeMbl Ha ypoBHM. Jlamee, mepapxusi KJIacCH(PHUKATOpOB, H300pakeHHass Ha pHUC. 2.2, MUMEET YETKO
BBIPKEHHBIA MTUPAaMUJAIbHBIN XapaKTep: 4eM BhIIIE YPOBEHb, TEM MEHbIIE KJIacCU(UKATOPOB, a Ha BEPXHEM
YPOBHE OH BCETo oJuH. Takas cuTyauus UMEET MeCTO, KOI/1a CUCTEMA YPE3BbIYATHO «IIEJICHAIIPABIEHHAY, T. €.
CIyKHUT JUIsl KaKOM-TO BechbMa Y3KOW LIENH, /Ui KaKOro-TO YETKO OIpeAesIeHHOro crocoba kinaccuduxanmuu
cutyanid. B mpumepe, KOTOpBI MbI IPUBOJIMIN, 3TO OBUIO paclo3HaBaHUE «IOMHKOBY». VM MBI BHIENH, 4TO
y>K€ HENpPaBUIbHBIE TPEX- WM YETHIPEXYTOJBHUKH JUIsI TAKOH CHCTEMbI OKa3bIBAIOTCSA «OECCMBICIEHHBIMUY;



OHU HE BITUCHIBAIOTCS B MEPAPXUIO MOHATHH. UTOOBI OBITH OOJiee yHHBEpCATBHOW, CHUCTEMa IOJDKHA OBITH
moI00HOW HE OHOM MUpaMH/Ie, 8 MHOTHM IMHPAMHUIAM, BEPITUHBI KOTOPHIX PACHOIO0XKEHBI PUOIHU3UTEIHLHO HA
OJTHOM YPOBHE M 00pa3ylOT MHOXKECTBO IMOHATHH (2 TOYHEE, MHOXKECTBO CHCTEM IMOHSTHIi), B TEPMUHAX
KOTOPBIX TPOUCXOIUT YIPABICHHE ICHCTBUSMHU >KUBOTHOTO M KOTOpBIE OOBIYHO OOHApPYKWUBAIOTCS TIPU
HCCIICAOBAHUHN €r0 ITOBCIACHMHS. 06 9TUX IMOHATHAX TOBOPAT, YTO OHHU COCTABJIAKOT OCHOBY OIIPCACICHHOI'O
«o0pa3ay BHEIIHETO MHpa, KOTOPBIA CKJIabIBACTCS B MPEICTABICHUH )KUBOTHOTO (WK 4yenoBeka). CocTosiHue
KJIaCCU()UKATOPOB ITOTO YPOBHS SIBJISETCS HEMOCPEICTBEHHOM WH(pOpMamMen A WCHOJHUTEIBHOM YacTu
HEpPBHOU ceTH (T. €. B KOHEUHOM cdeTe s dhdexTopoB). Kakapii 3 3THX KIAaCCH(PUKATOPOB ONMUPASTCS Ha
OTIpe/ICTICHHYI0 UePapXUI0 KIIacCU(UKATOPOB — MHUPAMUY, [0 KOTOPOH IBUKETCS WHPOPMAIUS TaK, KaK TO
ObuTo ommcaHo Bbime. OMHAKO TMUPaMUABI MOTYT IEPEKPBIBATHCS B CBOMX CPEIHHX YacTsIX (M 3aBEJOMO
MEPEKPBIBAIOTCS B CBOCH HIDKHEW yacTh — penenTtopax). OOmiee 4uciao BEPIIWH HMHUPAMHUIBI MOXKET OBITh
TEOPETUYECKH KaK YTOJHO BEIIMKO, B YACTHOCTH, OHO MOXET ObITh MHOTO OOJIBIIIE OOIIEro Yrcia perenTopoB.
OTO0 TOT cnyyail, Korja oJHa W Ta e HH(OpMAIMs, JOCTaBisieMas pelenTopamMH, IPeCTaBIsACTCs
MHOKECTBOM IMHPAMHU]] B MHOXKECTBE Pa3IMYHbIX (DOPM, pACCUUTAHHBIX HA BCE CIy4YaH KU3HH.

OTMmeTuM emie OJHO OOCTOATENBCTBO, KOTOPOE CIEAyeT YUYMThIBaTh NpPH IOMCKaX HEpapXuM B PealbHOM
HEpBHOM ceTu. Ecnyv MBI BUAMM HEHUPOH, COCAUHEHHBIM CHUHAICAMU C COTHEH PELENnTOpOB, TO 3TO €ILIe He
3Ha4UT, YTO OH (PUKCHpYyeT Kakoe-TO IpPOCTO€ IOHATHE IEPBOrO YPOBHS THUIA CYMMapHOIo 4YHcia
BO30yX/eHuil peuenTopoB. Jlormueckas (yHKUHMS, CBS3bIBAIOLIAasi COCTOSIHME HEMpPOHA C COCTOSIHUEM
PELenTOPOB, MOXKET OBITh BECbMA CIIOKHOW M UMEIOIIEH COOCTBEHHYIO HEPAPXUUECKYIO CTPYKTYPY.

2.6. Mup rmaszamm nArywkm

st uccnenoBaHus MEpapXuu KiIaccu(UKATOPOB M MOHATUH, OTHOCSIIMXCS K 3PUTEIBHOMY BOCIPHSITHIO Y
KUBOTHBIX, YpPE3BBIYAfHO HWHTEpECHa pabdoTa dYeThIpeX Yy4YeHBIX M3 MaccadyceTCKOro TEXHOJIIOTHYECKOTO
urcturyta (JhxJletBun u ap.) «UT0 COOGIAET T3 JATYIIKH MO3TY JArymKm»®. JIsryika Gbiia m3bpana
aBTOpPaMH B Ka4eCTBE TOJOMBITHOTO )KHBOTHOTO MOTOMY, YTO €€ 3PUTENBHBINA anmapar 00J1a1aeT HEKOTOPBIMH
KayecTBaMHU IPOCTOTHI, KOTOpbIE JAENAal0T €ro yAoOHbIM Juisi u3ydyeHus. lIpexxnae Bcero, cerdarka riasa
JATYHIKM  OAHOPOJHA; OHa HE HMEeT B OTJIMYME OT TJla3a 4YeJoBeKa 00JIaCTU C TIOBBIIIEHHOMN
qyBCTBUTEILHOCTHIO, HA KOTOPYIO HY’KHO MPOEKTHPOBATh Hanboiee BaXXHYIO yacTh U300paxenus. [Tostomy u
B3I JISITYIIKY HEMOJBUKEH, OHA HE CJIEIUT B3IJISIOM 3a ABUTAIOIIMMCS NMPEAMETOM, KaK 3TO enaaeM Mbl. C
JpYTrOi CTOPOHBI, €CJIN JIATYIIKA Ka4aeTcsl, CUs Ha JINCTE KYBIIMHKH, €€ IJ1a3a COBEPIUAIOT TaKUe IBHKEHUS,
KOTOpblE€ KOMIEHCHPYIOT KadaHuWe, TaK 4YTO U300pakKeHHE BHEIIHET0 MHpa Ha CETYaTKE OCTaeTcs
HEeNOABIKHBIM. MHpopmanus oT ceTyaTKu mepenaeTcss MO 3pUTENbHOMY HEpBY K TaK Ha3bIBa€MOMY
3pUTENbHOMY Oyrpy Mo3ra. OTUM JISTYLIKA TAaKKe OTIMYAETCS OT YEJOBEKa B CTOPOHY MPOCTOTHI, TaK KakK y
YeoBeKa eCTh JIBa KaHajia rmeperayd HHPOPMAaLUU OT CETYATKU K MO3TY.

3peHue urpaet OOJIBIIYIO POJIb B KU3HU JIATYIIKH: C €r0 IMOMOIIBI0 OHa OXOTHUTCS M CIACcaeTCs OT BpParos.
HccnenoBanne TOBEACHMS JIATYIIKM TOKa3bIBAeT, YTO OHA OTJIMYAET JOOBIYY OT Bpara IO pa3Mepam Hu
COCTOSIHHIO JBWKeHUs. OueHb HHTEPECHO, UTO ABMKECHUE UTPACT 3/IECh PEIIAIONIYIO POJIb. 3aBU/IEB MAJICHBKUI
(pa3MepoB HACEKOMOTO MJIM Y€pBs) ABMXKYLIUICS NMPEAMET, JIATYIIKAa NPbIraeT M CXBaThIBAaeT €ro. Jlarymky
MOXHO OOMaHyTh, paCKauynuBas Ha HUTOYKE MAJICHbKUN HECheIOOHBIN mpeameT. Ho Ha HEemoABMKHOTO YepBsIKa
NJIN HACCKOMOC JISIFyH_IKa HC 06pamaeT HU Manei/'nuero BHHMMAaHHA, 1 OHA MOXCT yMepeTL C I‘OJ'IOIIy cpe;u/l
OOWMJTHSL TIMIIHK, €CJTM 3Ta IMHINA HETOABMKHA. bonblye NBYKYIIUECS MPEAMETHI JIATYIIKA CUUTAET BparaMu U
cracaeTcst OT HUX OEICTBOM.

CeruaTka rna3a JIATYLIKH, KaK ¥ JPYTHX MO3BOHOYHBIX, HMEET TPH CJIOs HEPBHBIX KJIETOK. BepxHuii (campblii
BHEIIIHUIA) CJIOW OOpa3yloT CBETOUYBCTBUTEIIBHBIC PEIENTOPhI — TMAJIOYKA W KOJIOOUYKH. 3aTeM HJAET CIIOU
ACCOLIMATUBHBIX HEMPOHOB HECKOJNBKMX THMOB. OIHM U3 HUX (TaK Ha3bIBAEMBIE OUNOJIAPHbIE KIemKu) AAI0T
MIPEUMYIICCTBCHHO BEPTHUKAJIBHBIC aKCOHBI, 10 KOTOPBIM BO30YXKACHHE TiepenacTcss B Ooyiee TiIyOOKHUE CIIOU.
Jlpyrue (rOpu30OHTANbHbBIE, WIH AMAKPUHHbIE KIemKu) CBS3bIBAIOT HEWPOHBI, PACIOJIOXKEHHBIE HAa OJHOM
ypoBHe. Ilocneanuii mo riyOuHe 3ajeraHuss — TPETUH clIoi — OoOpa3yloT TaK Ha3bIBAEMBIE 2aHIUO3HbLE
k1emku. VIX ASHIPUTHI MOTy4YaloT WHGOPMAIMIO OT KJIETOK BTOPOTO CIIOS, @ aKCOHBI MPEACTaBISAIOT OO0
OJIMHHBIC BOJIOKHA, KOTOPLIC CINICTAIOTCA B KIYT — 3pI/IT€J'II)HI)II\/'I HEPB, COGILI/IHSIIOHII/Iﬁ CCTYATKy C MO3TOM.
OTH aKCOHBI BETBSTCS, BXOJS B 3pUTEIbHBIA Oyrop Mosra, u mepeaaroT WHGOPMAIUIO JTEHAPUTAM MO3TOBBIX
HEUPOHOB.



['ma3 narymky MMeeT OKOJI0O MHWUIMOHA PELENTOPOB, OKOJO TPeX MUUIMOHOB AaCCOLMATUBHBIX HEHPOHOB
BTOPOTO CJOS U TMOJIMWUIMOHA TaHIJIMO3HBIX KJIETOK. Takas CTpPyKTypa CeT4yaTKd JaeT OCHOBaHHUE
MIPEIOJIOKHUTD, YTO aHAIN3 N300paKeHUsT HAYMHAETCS YKE B IJ1a3y JKUBOTHOTO U M300paKeHHUE MepeaaeTcs mo
3pUTEIBHOMY HEPBY B TEPMUHAX KAKUX-TO MPOMEKYTOUHBIX MOHATHH. CeTuaTKa Kak Obl SBJISIETCS BHIHECEHHOM
Ha Tmepudepuro YacTbi0 MO3ra. OTO NPEANOJIOKEHUE TOATBEPXKAACTCS TEM, UYTO pACIOJOXKEHHE Ha
MOBEPXHOCTU 3PUTENBHOrO Oyrpa TOYEK BXOJa HEPBHBIX BOJOKOH (AKCOHOB) COBIIAJAET C PaCIOJIOKEHUEM
COOTBETCTBYIOIIMX T'aHTIMO3HBIX KJIETOK Ha BBIXOJIE CETYaTKU. Ml 3TO HECMOTps Ha TO, YTO HA MPOTSKEHUU
3pUTENBHOTO HEpBa BOJOKHA MHOTOKPATHO MEPEIUIeTaloTCs APYT € APYTOM M MEHSIOT CBOE IMOJIOKEHHE Ha
cpese HepBa. HakoHelr, kK TOMy e 3aKIIOUSHHIO TPUBOIST U TaHHBIC SMOPUOJIOTHH O PAa3BUTHH CETYATKH.

B omnuceiBaeMbIX OIBITaX B 3PUTEIIBHBIA HEPB JIATYLIKA BBOJIMJICA TOHKUU IUIATUHOBBIA JJIEKTPOX, 4YTO
MO3BOJISUIO PETMCTPUPOBATH BO30YXIEHUE OTAEIbHBIX TAHTJIMO3HBIX KIETOK. JIArymika momemnanach B LEHTP
QIIOMUHUEBON TMosycdepsl, HUMEIoIed (M3HYTpH) MaTroBo-cepblii IBeT. [lo BHyTpeHHEW MOBEPXHOCTH
noiycepbl MOIJIM HEpEeMEIlaThCsl Pa3IMYHble TEMHbIE MPEIMETbl — MPSMOYTOJbHUKH, AUCKM U T. II.,
MOJIIEP>)KUBAEMBbIE C TIOMOIIBIO MarHNUTA, PACTIOJIOKEHHOTO C BHEITHEW CTOPOHBI TIOTyC(hEpHI.

Pe3ynbraThl 3KCIIEPUMEHTOB MBI MOKEM CYMMMpPOBATh clieAylomuM oOpazoMm. Kaxkaas ranrimosHas KieTka
UMEET ONPENEICHHOE peyenmugroe noue, T. €. y4aCTOK CETYaTKH (MHOXKECTBO PELENTOPOB), C KOTOPOro OHA
cobupaetr uHpopmanuio. CoCTOSHUE PELENTOPOB BHE PELENTHBHOIO MOJsSI HUKAK HE BIMSIET Ha COCTOSHHE
TaHIJIMO3HOM KJIETKH. Pa3Mephl pellenTUBHBIX MOJIEH y KIETOK Pa3HOro THUIA, €CIM U3MEPSTh UX YIJIOBBIMU
pa3mMepamMu COOTBETCTBYIOIIEH BUAUMOM 001acTH, BappbUpyIOTCs OT 2 10 15° B tuamerpe.

I"aHrIMO3HbBIE KIETKU JENIATCS Ha YEThIpe THUIIA B 3aBUCUMOCTH OT TOT0, KaKOH MPOLECC B CBOEM PELENTHBHOM
I10JI€ OHU PETUCTPUPYIOT. DTU TUIIBI CIETYIOIINE:

e JleTeKTopbl JUIUTEIHHO COXPAHSIOUIETOCs KOHTpAcTa. JTU KIETKH HE pearupyroT Ha BKIIOUEHHUE WU
BBIKJIFOUEHHE 00I1Iero ocBemieHus. Ho ecnu B perenTUBHOM IOJI€ TOSBIAETCS Kpail oObekTa, Oosee
TEMHOTO0 WKW Ooliee cBeTIoro, 4em ¢oH, 1BETa, TO KJIETKa Cpa3y >K€ HayMHAeT TeHEpUPOBAThH
VMITYJIbCBI.

e JleTekTopbl BBIMYKIBIX KpaeB. JTH KIETKUA BO30YKIAlOTCA B TOM CIIy4ae, €CIU B PELENTUBHOM IOJE
MOSIBIISIETC MaJIeHbKUU (He Oosiee 3°) BBIMYKIBIA 00BEKT. MakcumanbHOE BO30YKIeHuEe (dacTora
HUMITYyJIbCOB) JIOCTHTaeTCs, KOrJa JIuaMeTp OOBEeKTa COCTaBISEeT MPUMEPHO TMOJOBUHY AMaMETpa
penentuBHOTO NoJst. Ha mpsimoiit kpaii 00beKTa KIIeTKa He pearupyer.

e JlerexTophl OBUMXKYIIUXCS KpaeB. VX peuentuBHoe mone obianaer mupuHON mpumepHo 12°. Kietka
pearupyer Ha 1000 pa3mTUYUMBIA Kpail oObekTa, Oojiee TEMHOro WM 0o0Jiee CBETIOro, 4em (QoH,
1[BETa; HO TOJILKO TMPH YCJIOBHHU, YTO OH ABWXeTca. Eciu depe3 mose MmiaBHO MepeMeniaeTcs: mpeaMeT
IIUPUHOM OoJiee 5°, TO BO3HUKAIOT JABE PEAKIIMHU: HA TIEPEAHUIN U Ha 3aJHUI Kpail.

e JlerexTopsl 3aTeMHeHHs 10JIs. OHU MOCHUTAIOT CEPUI0 UMITYIBCOB, €CIIM BHE3AITHO YMEHbBIIAeTCsl 001as
OCBEILIEHHOCTb PELETITUBHOIO MOJISI.

Upe3BbIuailHO MHTEPECHO, KaK PACIIONOKEHBl OKOHYAHHS 3PUTEIBHBIX BOJOKOH B 3PUTEIBHOM Oyrpe Mo3ra.
Msl yXe TOBOPWIM, YTO B IIIAHE 3TO PACIOJIOXKEHHE COBIANACT C PACHOJIOKEHHEM COOTBETCTBYIOIIHX
TaHIJIMO3HBIX KIIETOK B cerdartke. Ho, kpome TOro, oka3bIBaeTCs, 4TO OKOHYAHUs BOJIOKOH Ka)KIOr'O THIIA
HaXOJATCS B 3pUTEIBHOM Oyrpe Ha ONpeseleHHON IIyOrHe, TaK 4TO B MO3TY JIATYLIKH UMEETCS YEThIPE CII0s
HEHPOHOB, BOCIPUHUMAIOIIUX 3pUTEIbHYI0 HH(POPMAIIHIO, U KXK/BIN CIIOH Kak Obl MOJIydaeT OTTUCK CEeTYaTKH,
HO B OINPEACIECHHOM AaCIIEKT€ COOTBETCTBEHHO OJHOMY M3 YETBIPEX THUIIOB T'aHIVIMO3HBIX KIETOK. JTH CIOH U
SBIISTIOTCS TATYNKaMU HH()OPMAIUH [T BBICIINX OTAEIOB MO3Ta.

OnbIThl, TOJOOHBIE ONMKUCAHHBIM, JOBOJBHO CIOXKHBI, M 10 MOBOAY WX HHTEPIPETAMH MHOTJA BO3ZHHKAIOT
cropbl. [leTany onucaHHON CHCTEMBI MOTYT W3MEHUTBHCS WIM IMOJYYUTh PYyroe TOJIKOBaHHE. Tem He MeHee
OOImMH XapaKTep CUCTEMbI MOHATUN MEPBOTO YPOBHS YCTAHOBIEH, MO-BUAMMOMY, JTOCTaTOYHO TBEpAO. MBI
BUJIUM I[I€PEXOJ OT TOYEYHOTO OIHCAHMS K JIOKAJIBHOMY, YYHUTHIBAIOIIEMY HENPEPBIBHYIO CTPYKTYpPY
n300pakeHus. ['aHTTIMO3HBIE KJIETKH CIIy)KaT paclo3HaBaTeNsMH TaKUX HEPBUYHBIX MOHSATHHA, Kak Kpai,
BBIMTYKJIOCTb, JBMKCHHUE, OTHECEHHBIX K ONpeAeNeHHONW 00JacTh BUIUMOTO MHPA.



2.7. O6NoMKU cucTeMbl MOHATUN

VY demoBeka IMOHATUS HWKAWUIIETO YPOBHS, OTHOCSILIUECH K 3pUTEIBHOMY BOCIPHUATHIO, BEPOSTHO, MAaJlo
OTJINYAIOTCS OT MOHATHM JIATYIIKK. BO BCAKOM citydae, CTpyKTypa CETYATKH y MIIEKOIMUTAIOLIMX U YEJIOBEKa
TaKas K€, Kak U 'y 3¢ MHOBO/JIHBIX.

Hekoropoe mnpezncraBieHue O TMOHATHSAX CIEAYIOIIUMX YPOBHEW HEpapXuH [aeT SBJICHHE HapyIIeHUs
BOCHIPUATHS CTAOMIIM3UPOBAHHOTO HA CETUATKE M300pakeHUs. DTO OUeHb MHTEpecHOe siBieHrne. OHO COCTOUT B
CIIETYIOIIEM.

Korna yenoBek CMOTPUT Ha HENOJBM)KHBIA 00BEKT, «(PUKCUPYET» €ro Iia3aMu, Iia3Hble 100K HE OCTAIOTCS
aOCOJIIOTHO HEMOABIDKHBIMH, a CO3€pLAlOT HEOONbIINEe HENpOM3BOJbHBIC JBWXKEHHA. B  pesynbraTe
n300paxkeHne 00bEeKTa Ha CeTYaTKE HaXOAMUTCS B IMOCTOSHHOM JABM)KEHUH, CKJIQIbIBAIOLIEMCS] U3 MEIJIEHHOTO
apeiida ¥ CKauyKoOOpa3HBIX CMEIICHHH, BO3BpAILAIONIMX HM300paXeHHEe K TOYKE MAaKCHUMaJIbHON
4yBCTBUTEIBHOCTU. OHO «TOIYETCSA HA MECTE» B OKPECTHOCTH ITOM TOYKH.

Mo:XHO cO3/1aTh Ha CeTYaTKe CTaOWIM3MPOBAHHOE, HE TOIUyIeecss Ha MecTe n3o0paxenue. g aToro Harno,
OYEBHJIHO, YTOOBI 0OBEKT ObUI JKECTKO CBSI3aH C IMIa3HBIM I0JIOKOM U JIBUTAJICS BMECTEe C HUM. JlocTuraercs 3to
Ttak (puc. 2.4). Ha rma3 HajeBarOT KOHTAKTHYIO JIMH3Y, K KOTOPOM MPHUKPEIJIEH MaJeHbKUH CTEpKEHEK.
CrepkeHEK HeceT MUHUATIOPHBIA ONTHYECKUH IPOEKTOP-, B KOTOPBIA MOYKHO BCTaBJIATH JHAIIO3UTHUBBI
pa3MepoM B HECKOJIBKO MUJUIMMETPOB. VCHbITyeMblil BUAUT M300paKeHUE KakK yJaJIeHHOE B OECKOHEYHOCTb.
Tak kak MPOEKTOp NOBOPAYMBAETCS BMECTE C INIa30M, H300paykeHHE HA CETYATKE HETIOABHKHO.

[Ipu npenbsBICHUH HCIBITYEMOMY CTaOMIM3HPOBAHHOIO H300pak€HHs OH B TE€UEHHE MEPBBIX HECKOJIbKHUX
CEKYHJ] BOCIPUHUMAET €T0 KaK Mpu HOPMaJIbHOM 3pPEHUH, HO 3aTeM HauyMHAIOTCs HapyieHus. V3zo0pakeHue To
MCYE3aET, 3aMEHSISICh CEPBIM WJIM YE€PHBIM (POHOM, TO TIOSABIISETCS YACTSAMU WITH LIETHUKOM.
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Puc. 2.4. YerpoiictBo 115 crabuimi3anuy n300pakeHs Ha CeTYaTKe

Vxe cam (hakT HENMpPaBUILHOTO BOCHPUATHUS CTaOMJIM3MPOBAHHOIO M300pakeHUs BechMa mpumeuateneH. C
JIOTUYECKONW TOYKH 3pPECHHMsI HET HUKAKOHW HEOOXOIWMOCTH, YTOOBI H300paKEHHE HEMOABHKHOTO OOBEKTa
ryJsuio 1o cerdatke. KoamuecTBo MHGOpPMALMU OT 3TOTO HE YBEIMUMBACTCA, a 00pabaThIBaTh €€ CTAHOBUTCS
TpyaHee. U 1eCTBUTEIBHO, KOTIa aHAIOTHYHBIC 33JIJa4H BCTAIOT B 00JIACTH TEXHUKH, HAPUMED, TIPH ITepeaade
n300pakeHUs] MO TEJIEBU30pY WM IMpHU BBOJE HH(POPMALMK C JKpaHa B BBIYMCIMTENBHYIO MAIIMHY, TO



MPEINPUHIMAIOTCS CTICIUANIbHBIC YCHIIHS, YTOOBI CTAOMIM3UPOBATh M300paKeHWE. A YEeIOBEYECKUH Ti1a3 He
TOJBKO MPHUCIIOCOOJCH K TPBITAIOMIEMY H300paKEHUIO, HO W PEHINTEIbHO OTKA3bIBACTCAd INPHHUMATH
1/1306pa>1<eHI/Ie, €CJI1 OHO HCIIOABHZKHO. 9T0 CBHUACTCIILCTBYCT O TOM, YTO IIOHATHUA, CBA3AHHBIC C JBUKCHHUCM,
NOJI00HBIE, BEPOSATHO, TEM, KOTOpPBIE MbI HAOMIONAN y JIATYIIKH, INTyOOKO YKOPEHWINCH T/Ie-TO B HIDKHHX
STa)kKax UepapXHH, U €CIM COOTBETCTBYIONINE KIACCU(PUKATOPBI BHIBECTH M3 UTPHI, TO MpaBHIIbHAs 00paboTka
nHpopmanmu HapymmuTcs. C TOYKM 3peHMS KOHCTPYKTOpa CIIOKHOTO ammapara, MogoOHOro riasy (Iumoc
00paboTka MH(POPMALIMHU), TAKOE YCTPOHCTBO SIBISETCS CTpaHHBIM. KOHCTpyKTOp, HaBepHOE, BCE HIDKHHE
9TaXH 3aHT OBl CTATHYECKUMH TOHITHSAMH, a ONMCAHUE JABWKEHUS 00BEKTOB YK€ MPOBOAMI OBl B TEPMUHAX
0oJiee BBICOKOTO YPOBH:. Ho Huepapxusda 3pUTCIbHBIX MOHSITHI BO3HMKIA B mponecce 3BOJIIOIUU. I[JIH Hamumx
TAJeKUX JIATYIIKOMOAOOHBIX MPEIKOB OBIIM YpE3BBIYAHO Ba)KHBI MOHSTHS, CBSI3aHHBIC C IBMKCHUEM, U UM
HEKOoraa OBLIO KIaTb, MOKa Y HHUX PAa30BBIOTCA CJIOXKHBIC CTATUYCCKUC TTOHATHA. HOBTOMy MIPUMUTUBHBIC
JMHAMHUYECKHE MTOHATHS BO3HUKIIM Ha CAMBIX PAaHHHX 3Talax Pa3BUTHS HEPBHOM CHCTEMBI, a TaK KaK MPUpoja
HCIOJIB3YCT Haﬁ[[eHHBIe ero OJI0KH Ha CJICAYIOIUX dTallaX CTPOUTCIILCTBA, OTU MMOHATHA MPOYHO 3aKPCIIUIUCH B
CaMOM HH3y HepapXuH MOHATHH. UTOOB OHM MOINIM PaboOTaTh, IJIa3HOMY SIOJOKY MPHXOJUTCS COBEPILIATH
«OpOYHOBCKHUE» JBUKECHHUS.
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Puc. 2.5. ®dparmenTanys cTabMIN3UPOBAHHOTO H300paKEHUsI
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Eme wHTEpecHee xapakTep pacnana m3oOpakeHus Ha dactu (dpparmentanws). [Ipocteie GuUTypsl, HapuMmep,
OJIMHOYHBIM OTPE30K, MCUE3al0T W BOCCTAHABJIMBAIOTCS LEeNUKOM. bojee cioxHbie (GUTYphl HHOTA TaKXkKe
MCYE3aI0T LEJMKOM, 2 MHOT/Ia PAclaaroTcs Ha YacTh, KOTOPBIE UCUE3al0T U MOSIBIISIOTCS HE3aBUCUMO JPYT OT
npyra (puc. 2.5). @parmeHTanuss MPOMCXOAUT HE XAOTUYHO U HE HE3aBHUCHUMO OT BUAA M300pakeHHUs, Kak
ObIBaeT, HAIIPUMEP, KOT/Ia PUCYHOK Ha JOCKE CTHPAIOT TPSIKOM, a B COOTBETCTBHH C «HUCTHHHOI» CTPYKTYpOM
n3o0paxenus. ClIo0BO «MCTUHHASD MBI O€peM B KaBBIYKH MTOTOMY, YTO Ha CAaMOM JieJie, KOHEYHO, (hparMeHTaIus
MIPOUCXOUT B COOTBETCTBUU CO CTPYKTYPOU BOCHIPUATHS N300paKCHHS CHCTEMOH TJ1a3 — MO3T. MBI HE 3HaeM
B TOYHOCTH, KaKOBa MEXaHWKa HApYIICHHUS BOCIPUATUS MPU CTAOMIU3AlMU, MBI 3HAEM TOJIBKO caM (akT, uTo
CTaOMIM3aIusl BEIBOJIUT U3 CTPOSI KAKOW-TO KOMITOHEHT CHCTEMBI BoCTpusiTHs. HO M OTCI0/1a MOKHO ClieiaTh
HEKOTOphle BBIBOABL. [IpeacTtaBpre cebe, YTO B apXUTEKTYPHOM COOPYKEHHH BHE3alHO HCUE3Ny,
PaCTBOPHUBIINCH B BO3JIyXe, HECKOJIHKO BAKHBIX AJICMEHTOB KOHCTPYKITUH. 3/IaHUE PAa3BAIHUTCS, HO, BEPOSTHO,
Ha YacTU OYEHb PA3NUYHBIX Pa3MepoB. 3/1eCh BbI BUIUTE OTACIbHBIC KHPIUYH U KYCKU CTEKJIa, TaM — YacTh
CTCHBI ¥ KPBIIIH, & TaM COXPAHMJICS IEJIBIN yroi jJoma. [[puMepHO Takoe 3peluIie U SBIISIET COOOW BOCIIPHSTHE
CTaOUIM3UPOBAHHOTO HU300pakeHus. OHO JaeT BO3MOXKHOCTh TMPEJCTaBUTh XapakTep MOHSATHH BBICIIETO
ypOBHS (WJIM BBICIIUX YPOBHEH), HO HE OICHUTh WX B3aUMHBIC CBS3U M 3aBUCUMOCTH. Hamo oTMeTHTH, 94TO B
(hopMUPOBaHUU TIOHATUHN BBICIIETO YPOBHS Y U€IOBEKa OOJBIIYIO POJIb UTPAET €r0 JTUYHBIN KU3HEHHBINA OIBIT
— o00OyueHue, €CIIA TOBOPHUTH SI3BIKOM KHOEpHETHKH. (DTO OyIeT CIICAYIOIIMM STaroM 3BOJIOIUN HEPBHOMN
CUCTEMBI, TaK 4YTO 3/IeCh MBI HECKOJIbKO 3aberaem Briepen. Ho amns nccienoBaHus uepapxuu MOHSATUN HE UMEET
OOJIBIIIOTO 3HAYEHUS, TTOJTyYeHa OHA 10 HACJIEICTBY MJIM OJ1aronpruoOpeTeHa CBOUM TPYJIOM. )

[IpuBeneM HECKOIBKO BBIAEPKEK U3 YIOMSHYTON BbIIIE€ PaOOTHI.

KoHTypHBIif uenoBedyeckuil Mpouib BCEerAa HCYE3aeT M BOCCTAHABIUBACTCA OTACIBHBIMH JIUCKPETHO
OpPraHM30BAHHBIMU 3JeMeHTamu. [lepenHaAd yacTh nuna, 3alHAS CTOPOHA TOJIOBBI, KOMIUIEKC JIMHUN BOKPYT



IJIa3 WM BOKPYT yXa MCYE3AI0T U MOSIBISAIOTCS BHOBb KaK ILIEJIBIE AJIEMEHTBI, B OTJIEIBHOCTH APYT OT Apyra Win
B Pa3IUYHBIX KOMOMHaLUAX. B NpOTHBOMONIOXKHOCTE 3TOMY PUCYHOK, COCTOSIIIMI M3 MHOTMX BOJHHMCTBIX
JIMHUH, PACIIOJIOKEHHBIX HEYIOPSAAOYEHHO, IIPU IIEPBOM K€ IIPEABIBICHUN BOCIIPUHUMAETCS KaK YPE3BbIYANHO
aKkTUBHBI 00BEKT. OTHenbHblE 3aBUTKH OBICTPO HCUE3aIOT M BOCCTAHABIMBAIOTCA... OTH H3MEHEHMS
MIPOUCXOJAT TaK OBICTPO, YTO MCIBITYyEMble HE MOTYT JaThb TOYHOrO oT4yera o HUX. llocie AmuTenbHOro
paccMaTpuBaHUs HEOOJbIIME TPYNIbl 3aBUTKOB HAYMHAIOT HMCUY€3aTh M BOCCTAHABIMBATBHCS KaK €IUHbIE
9JIEMEHTHI. DTH 3aHOBO O(OPMIICHHbIE KOMOMHALIMU COXPAHSIOTCS B TeUCHHE 0ojiee TOJTUX MPOMEKYTKOB
BPEMEHU...

BaxxHocTe JMHEWHOW OpraHu3anud Kak (akTopa TPYNIHUPOBKH TOMUYEpPKUBAeTCS  (parmeHTarmen
CTaOMJIN3UPOBAHHOTO H300paKEHUs, COCTOSIIECTO W3 psAAa KBAJAPAaTUKOB. BUIMMBIME OOBIYHO OCTAIOTCS
MOJHBIA TOPU30HTAJIbHBINA, BEPTUKAJIBbHBIA WJIM AUArOHAIBHBIN PSAIbI, KOTOPbIE 3aTE€M TakKe HCYE3aloT, U
OCTaeTCs JIMIIb OTJENbHBIN KBaJPAaTUK BO BCEM I0JI€ 3peHusi. MHOorna nc4es3aroT Bce OJHOMMEHHBIE CTOPOHBI
KBaJIpaTHKOB... Eciu mpenssaBisioTcs O0ecropsouyHO pa3OpOCaHHbIE TOYKH, TO MOTYT MCYE3HYTh OTIEJbHbBIE
IPYMIIbI TOYEK, & OCTABLIMECS PACHOIAraloTCsl MPUOIM3UTEIBHO BAOJIb OJHOW JHUHUM... [Ipu paccMaTpuBaHuu
PUCYHKA, COCTOSILIETO U3 NPSAMBIX JIMHUAW, 3TH NOCJIEIHNE BOCIPUHUMAIOTCS KaK HE3aBUCHUMBIE JIpYT OT ApYTa,
IpUYEeM PUCYHOK pa3OMBaeTCss Ha YacTH B MeCTax IepecedeHus. JIMHUM MCYe3aloT W MOSABISIOTCS BHOBb KaK
eAMHOoE 11eJ10€ 00 MOOJUHOYKE, INOO BMECTE C APYTUMU; BMECTE YacTO MOSBISIOTCS MapasieibHble JIMHUY.
IIpu 3aMeHe pUCYHKa, COCTOALIETO W3 JMHHUN, 3aTyUIEBaHHOW (PUTypol BMECTO JMHHIA HE3aBUCUMBIMHU
AJIEMEHTAMHU CTAHOBSTCS YIJIbl. Mcue3HOBeHHE CTaOMIM3MPOBAHHOTO HM300paKCHUS HAYMHAETCS C IEHTpa, a
PE3KO O4YEepUEHHBIE YIJIBl MCYE3al0T Mo oyepenu. llpu BOCCTaHOBIEHUM HU300paKEHHS OHO TOSBIAETCS
MOJIHOCTBIO WJIM YACTUYHO € PE3KO OUEPUYEHHBIMH YTIJIaMHu.

2.8. Uenb n perynupoBaHue

Msl omnucany TEpBYIO MOJOBHHY IEHCTBHS CIOXKHOTO pediexca, KOTopas COCTOUT B aHAIM3E CHTYaIlUH C
IIOMOIIIBIO I/Iepapxm/l KJ'IaCCI/I(l)I/IKaTOpOB. BI)IBaIOT cnyqan, Koraga BTOpail — HWCIIOJJTHUTCJIbBHAsA — IIOJIOBHUHA
pedrekca 4pe3BbIYAHO MPOCTa U CBOAMTCS K BO30YXKACHUIO KAKOM-TO JIOKadbHOW Tpynmbl 3G (HeKTopoB,
HarpuMmep, 3GPEeKTOpoB, AKTUBU3UPYIOIINX ACITEIBHOCTH ONPEACICHHON Kele3bl. IMEHHO B TaKUX yCIIOBHSIX
noctaBieHo 0onbmMHCTBO onbiToB M.I1.I1aBmOBa, KOTOpBIE CHITpANH BaXKHYIO POJIb B MCCIEIOBAHUU BBICIICH
HepBHOI>'I JCATCIIBHOCTU XKUBOTHBIX U HpI/IBCJ'II/I K CO3JaHUIO UM IHHpOKO NU3BCCTHOTO y‘IeHI/ISI 0 6C3YCJ'IOBHI)IX nu
yCIOBHBIX pedrnekcax. OAHAKO 3JIeMEHTapHble HAOMIOJACHUS HAJ TMOBEJACHHUEM >KMBOTHBIX B €CTECTBEHHBIX
YCJ'IOBI/HIX IIOKAa3bIBAKOT, YTO OHO HE MOXKET 6I)ITI) CBCICHO K COBOKYHHOCTI/I pe(l)J'IGKCOB, KOTOpble HHUKAK HEC
CBSI3aHBI MEXKIY COOOM, a CBsI3aHBI TOJBKO C COCTOSIHMEM BHEIIHEH cpenbl. Beskoe CKOb-HUOYIh CIOKHOE
JEHCTBUE COCTOUT W3 TOCIEIOBATEIHLHOCTU O0Jee MPOCThIX ACUCTBUM, 00BEIUHEHHBIX 00IIeH 1enbo. YacTo
OBIBaeT, UTO OTAEIbHBIE KOMIIOHEHTHI B 3TOM COBOKYITHOCTH ACHCTBUI HE TOJIHKO OECIOJIE3HBI, HO U BPEIHBI
)KI/IBOTHOMy, €CJIM OHU HC COHpOBO)K[[aIOTCﬂ ZIPYFI/IMI/I KOMIIOHCHTAMM. HaHpHMep, ‘ITO6I)I HpI)IFHYTL, Haa0
MpeIBApUTENILHO MPHUCECTh, YTOOBI CXBATUTh J00BIYY yAOOHEe, Ha/l0 Ha KaKoe-TO BpeMs €€ BBIMYCTUTh. [IBe
(i)a?;I)I Z[GflCTBHSI — IIOATOTOBHUTECIIbHAs U UCIIOJIHUTCIIbHAA, KOTOpI)Ie MBI BUIUM B 3TUX anMean, — HC MOFYT
SIBUThCSI CTICJICTBHEM HE3aBHCHMBIX pe(IIEKCOB, TaK KaK MepBOE NEWUCTBHE camMo Mo ce0e OeCCMBICIECHHO W,
3HAYMT, TAKOTO pediiekca BRIpaboTaThCsi HE MOTJIO.
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Puc. 2.6. Cxema perynupoBaHus

Ilousatue o pe(pnelcce npu OINUCAHUWU TOBCACHUA HOOJIKHO GBITB JOIIOJIHCHO IIOHATHEM O yeiu "u O
pecynuposanuu. Cxema peryIupoBaHus H300pakeHa Ha puc. 2.6. JleiicTBue, KOTOpoe MpEeANPUHUMACT
CUCTEMa, 3aBUCUT HE TOJIBKO OT CHUTyalldu caMoil mo cebe, HO Takke W OT yenu, T. €. OT TOH CHUTyaluw,



KOTOPYIO CHUCTEMaA CTPEMHUTCA OJOCTUTHYTD. HCﬁCTBHC CUCTCMbI OINPEACTIACTCA B PE3YJbTATC CPABHCHUA
CUTyalluu U ILIeJIM ¥ HAMpaBJIeHO K YCTPAHEHUIO HECOOTBETCTBHUS MEXIy cHUTyalue u uenbto. Uepes Onok
CpaBHCHHA CUTyallUsl ONIPCACIISACT I[GI>'ICTBI/I€. ‘—Iepe3 HN3MCHCHHC CPCAbI ,Z[GI>'ICTBI/I€ OKa3bIBACT 06paTHOG BIIMAHUC
Ha CHTyaluio. OJTa TeTis OOpaTHOW CBSI3M SBISETCA XapaKTepHOM YEPTOH CXEMBbI PEryJIHpOBaHMUS,
OTJIMYAIONIEH ee OT CXeMBI pedieKca, I/ie CUTyalus IPOCTO BBI3BIBACT JACHCTBHE.

2.9. Kak BO3HMKaeT perynupoBaHue

Kak morna B npouecce 3BOJIOLNMN BO3ZHUKHYTh CUCTEMA, YCTPOCHHAS IO CXeMe peryiaupoBaHusi? Mel BUIuM,
YTO BO3HMKHOBEHHE MEPAPXUYECKU YCTPOEHHBIX KIACCU(UKATOPOB MOXKET ObITH OOBSCHEHO KaK pe3ysbTaT
COBMECTHOI'O JI€MCTBUS JBYX OCHOBHBIX (DAKTOPOB HBOJIOLUM: PEAYIUIMKALUU OHOJIOTMYECKUX CTPYKTYp H
HAXOXKJCHUS TOJIE3HBIX CBA3EH 1Mo Meroay mpod u ommbok. He mpuBoauT M gelCTBHE 3TUX (AKTOPOB U K
MOSIBJICHUIO CXEMBI PETYJINPOBAHUA?

GTAN A

Puc. 2.7. Penynnnkanus perentopos

He umes BO3MOXKHOCTH ONIEPETHCS HA IaHHBIE O TOM PEAJIbHOM 3BOJIFOIIMOHHOM IPOLIEcce, KOTOPBIA MUIITMOHBI
JIET Ha3aJ MOPOAMI CJIIOXKHYIO HEPBHYIO CHUCTEMY, Mbl BBIHYKICHBI yIOBJIETBOPATHCS YACTO TMIOTETUYECKUM
KOMOWHATOPHBIM TIOCTPOCHHEM, TIOKa3bIBAIOIIMM TEOPETHYECKYI0O BO3MOXKHOCTH BO3HHUKHOBEHHS CXEMBI
perynupoBaHus. byieM cucTeMaTH4eCKu UCCIIEN0BATh BCE BOZMOXKHOCTH, K KOTOPBIM IPUBOJAT PEAYTIINKALIUS
n orbop. EcTecTBEHHO NPEIIONOKNUTh, YTO B IPOIECCE PENyIUIMKAIMA COXPAHSIOTCS KaK CBS3M BHYTPH
YABOSIEMOM TMOJCUCTEMBI, TaK M CBSI3M €€ C TEMH YacTsAMHU, KOTOpbIE HE perymmuupyrorcs. M eme Mbl
MPENOI0KAM, YTO MEXAY TOJBKO BO3ZHUKIIMMHU MOJCHCTEMaMH CYIIECTBYET BCIEACTBHE HX OJM3KOTO
pacIoyIOKEHUsT CBA3b, KOTOPYIO MBI OyJaemM u300pakaTh INTPUXOBOM JMHUEH M KOTOpas MOXeT JnOo
YKpenuThes, Tu00 ucue3nyTh. HauneM ¢ camoro Hayana, T. €. ¢ TOTO Cilydasi, KOrja Mbl BUAMM BCErO OJHY
HEPBHYIO KJIETKY, SBJISIOIIYIOCS OJTHOBPEMEHHO M peLentopom, u 3¢dexropom (puc. 2.7.a). 31ech BCEro ojHa
BO3MOXXHOCTb PENYIIMKALlMU, KOTOPasi IPUBOJUT K MOSIBIIEHUIO JBYX KJeToK (puc. 2.7.0). Ecnu ogHa U3 HUX

OKa3bIBaeTCsl OJMDKE K MOBEPXHOCTH, a Jpyras — K MBIIICYHBIM KJIETKaM, TO IMOJIE3HO pasJelicHHe Tpyla
MeXay HUMH. Tak BO3HHMKaeT cxema perentop — 3ddekrop (puc. 2.7.8). 3meCh ykKe JIBE BO3MOXKHOCTH

peayIUIMKaIK. Y ABOGHUE pelenTopa JaeT CXeMy 2 Ha puc. 2.7, KoTopas Mociie MCYE3HOBEHHS LITPUXOBOU
CBSI3H TpeoOpasyercss B CXeMy O. AHAJIOTUYHBIA TPOIECC MOPOXKAACT CXEMHI e, ¢ U T. A. Takum oOpasom
MPOUCXOIUT pa3pacTaHue HYJCBOTO YPOBHS UepapXuH (PEUenTOpOB), 0 KOTOPOM TOBOPHIIOCH BBIIIIE.

VI

Puc. 2.8. Penyrmukanus a¢dpexropos

Ha puc. 2.8 mokaszaHbl cXeMbl, KOTOPhIE BO3HUKAIOT U3 CXEMBI 2.7.8 myTeM peayrukanuu dgdexropa. B cxeme
0 BO30YXKICHHE OJIHOTO PEIeNnTopa JODKHO MO JBYM KaHajaMm mepenaBaThesi IBYM 3ddexropam. OmHaKo
W3BECTHO, YTO DJIEKTPUUECKOE CONMPOTHUBIIEHUE CHUHAICOB PE3KO MaJaeT MOcie TOTO, Kak 10 HUM IepBbIH pa3
npoxoauT Tok. [loaromy ecnu BO30OykKIeHHE HANpPaBUTCS MO OJHOMY KaHally, TO 3TOT KaHall CBA3H OyneT
3aKpeIyieH, a BTOPOM OKa)eTcsl LIYHTHPOBAHHBIM M MOXKET «OTCOXHYTb» (cxema ). 3aTeM BO30yKIeHue
MOXET MPOJOKUTH JOPOTY Yepe3 MITPUXOBYIO CBA3b (CXeMa 2), YTO 3HAMEHYET 3ap0KJI€HUE NEPBOTO YPOBHS
KJIaCCU(PUKATOPOB.



Ha puc. 2.9 npencraBneHsl BO3MOKHBIE BApUAHThI Pa3BUTUSI TPEXHEUPOHHOU cxeMbl 2.8.2. Tpu rpymmsl cxeM
COOTBETCTBYIOT PENYIUIMKAMM PA3IUYHBIX MOACUCTEM HCXOAHOM cUCTeMbl. Penymunupyemas nojcucrema
oOBezeHa kpyxkoM. IlepBas rpynmna (a, 6, 6) OOBSACHSAET pa3pacTaHue HYJIEBOTO YPOBHA, BTOpas rpymnna (e, o,
€) — TIepBOro YpOBHS Hepapxuu kKiaccudukatopoB. B Tperwedt rpymnme (orc, 3, u, K) Mbl BUIAUM CXEMBI,
BO3HHUKAIOIINE TpU PEAYIUIMKALUMU OJHOTO KJIACCH(HUKATOpa MEepBOr0 ypOBHS 0O€3 CBS3aHHOIO C HUM
peuentopa. Ilepexox oT cxembl 3 K CXeMe u OOBACHSAETCA TEM «OTCHIXaHHEM» LIYHTUPOBAHHOIO KaHaa,
KOTOpO€ MbI onucanu Bele. Cxema K, MOSBUBIIASCA B KOHEUHOM CYETE, CYIIECTBEHHO OTJIMYAETCA OT BCEX
OCTQJIBHBIX CXEM, MPEACTaBIIABLIMX MEpPApXUU KiIacCUPUKATOpoB. B 3Toil cxeme oamH M3 Kiaccu(pukaTopoB
«TIOBHUCAET B BO3JyXE» — OH HE MOJy4aeT WH(POpMAIMK U3 BHEIIHEr0 MHpa. MOXeT JM Takas cxema ObITh
NoJIe3HOM )XKMBOTHOMY? J[a: Beib 3TO M €CTh CXeMa PeryIupoBaHus!

e

A @ A

Puc. 2.9. BapuaHTsl pa3BUTHS TPEXHEHPOHHOI CXEMBI

MBe1 MOKEM MPEATIONOKUTh TAKOE, HAIIPUMED, BOILIOIIEHUE cXeMbl 2.9.x. PaccMOTpUM HEKOE TMIIOTETHYECKOE
JKUBOTHOE, XHUBYIIlEe B MOpPCKoil Boze. [lycth R — penentop, BOCHPUHUMAIOIIUN TEMIIEPATYPY OKPYKAIOIIEH
cpenbl. BMecte ¢ HUM perucTpupyer — IMyTeM MU3MEHEHUs YaCTOThl UMITYJIbCOB BO30YKICHUS — TeMIIEpaTypy
BozbI U knaccudurarop A. [lycts Oonpiiee nimm MeHbliee Bo30yxaeHne 3¢dexropa £ BBI3BIBACT PACTHKEHUE
WIA CXaTue 000JOYKH >KUBOTHOTO, BCJIEICTBHE YEro ero o0beM HM3MEHSeTCs, U OHO MO0 MOAHMMAeTCs K
MOBEPXHOCTU MOps, JUO0 omyckaercss BrilyOb. M mycTh A HaIIEro >KUBOTHOTO IOJIE3HEE BCEro Kakas-TO
olpelielieHHasl TeMmmepaTrypa, ckaxeMm 16[]. Torma Helipon Z (puxcarop uenu) JIOHKEH COXpaHSATh
OTpe/IeNIEHHYI0 YacTOTy UMIYJIbCOB, PABHYIO TOM 4acTOTe, KOTOPYIO UMEET HEHpOH A npu Temmneparype 16[].
D¢ dexrop £ 10MKEH PErUCTpUPOBATh Pa3HOCTh BO30YXK/I€HUI HEHPOHOB A U Z U COOTBETCTBEHHO C €€ 3HAaKOM
MIOJIHUMATh KMBOTHOE K IMOBEPXHOCTH, I'/I€ BOAA TEIUIEE, WM MOTpy’KaTh B Ooyiee MPOXJIaJHbIE HIKHUE CIIOU
BOJbl. Takoe NPUCIOCOOIIEHHE MPEMHOI0 CIOCOOCTBOBAO Obl OJaroJeHCTBHIO HM3MBIIUICHHOIO HaMH
KUBOTHOTO.

2.10. NpeactaBneHun

Penynnukanus pasnuyHBIX MOJCHUCTEM HEPBHOW CETH MOXET MOPOAUTH MHOMKECTBO PA3NUYHBIX TPYII
KJIAaCCU(UKATOPOB, «IOBUCAIOIIUX B BO3Ayxe». Cpeau HUX MOTYT MOSIBUTHCS AYONMKaThl LENbIX 3Taxeil
UepapXuH, COCTOSHUS KOTOPBIX B TOYHOCTH COOTBETCTBYIOT COCTOSIHHIO TE€X «OCBEIOMIICHHBIX»
KJIAaCCU(UKATOPOB, KOTOPBIE MOIYHAOT HHPOpMAIIHIO OT perenTopoB. COOTBETCTBYIOT, HO HE COBMAAIOT. DTO
MBI BUJUM Ha TIpUMEpe HEUpOHOB A u Z Ha puc. 2.9.x. B CI0OXHBIX cHCTeMaX HEOCBEIOMJICHHBIC TyOJIUKAThI
OCBEJIOMJICHHBIX KJIaCCU(UKATOPOB MOTYT XpaHHUTh OojblIoe KoinuyecTBO HH(Popmanuu. COCTOSHUS 3THUX
nyOnuKaToB Mbl Oy/JeM Has3bIBaTh npeocmasieHusmu, OTaaBas cebe SICHBIA OTYET, YTO TEM CaMbIM MbI JAaeM
OMPCACIICHHY IO KI/IGGpHeTI/I‘IeCKYIO HUHTCPpHNPCTALIUIO 3TOMY IMCHXOJIOTHYCCKOMY ITOHATHUIO. O‘ICBI/IIIHO, HUMECT
MECTO TECHas CBA3b MEXy MPEACTABICHUSIMU U CUTYallUsIMU, KOTOPbIE BEJlb CYTh HE YTO MHOE, KAK COCTOSTHUS
AQHAIOTMYHBIX KJIacCH(PHUKATOPOB, HO MOMydaronmx WHpopMauio oT peuentopoB. Llens npeacraBnser coOoit
YacTHBIM Cily4ail IpeacTaBlIeHUs, a TOYHEE TOT CiIydail, Korja CpaBHEHHE MOCTOSIHHOTO IPEACTaBICHUS U
MEHSIOIIEHCS CHUTyalluul WCIONB3YeTCs Ui BBIPAOOTKH JIEUCTBHUS, COMMKAIOIIETO WX JPYr C JIPYrOM.
OnrcaHHOE BBINIE TUMOTETHYECKOE >KMBOTHOE OO0O0XKaeT Temmeparypy 1601, u «cBeTnblii o0pa3» 3Toi
ONa)XeHHOW CHUTyalluu, KOTOpas €CTh OINpe/eIeHHAas 4acTOTa MMITYJIbCOB HEHpoHa A, KHUBET B €€ MaMATH B
BUJIE TOYHO TaKOM K€ YaCTOTHI UMITYJIHCOB HEHpoHa Z.



OTO0 OYeHb NPUMUTUBHOE MpEJCTaBlIeHHE. UeM BbIllle OpraHM30BaHa «OCBEAOMJICHHAs» 4YacTb HEPBHOM
CHUCTEMBI, TEM CIIO)KHEE M ee MyOsmKaThl (Mbl OyJeM WX Ha3blBaTh uKkcamopamu npeocmasieHutl) U TeM
pazHooOpa3Hee mpejacTaBieHus. Tak Kak Kiraccu(PUKATOPHl MOTYT TPUHAIIEKATH K Pa3HBIM ypPOBHSIM
HepapXuM U CUTyalusi MOXKET ObITh BBIpa)K€HA B PA3HBIX CHUCTEMaxX MOHSTUN, MPEJCTABJICHUS TaKXKe MOTYT
pa3nUYaThCs CBOUM IOHSTHHHBIM SI3BIKOM», MO0 OHU MOTYT OBITh COCTOSHUSMHU (DPUKCATOPOB pa3HBIX
ypoBHe. [lanee, cTeneHh YyCTOMYMBOCTH COCTOSTHUN (DUKCATOPOB TPEACTABICHUN TaKKEe MOXKET OBITh BEChMa
pasnmuyHoi. [loaToMy mNpeacTaBIeHHs CUIBHO OTIMYAIOTCS MO CBOEH KOHKPETHOCTH M CTaOMIbHOCTH. OHU
MOTYT OBITh TOYHBIMH U KOHKPETHBIMHU, IOYTH YYyBCTBEHHO BOCIpPHUHHMaeMbIMU. KpaliHUM ciydaem 31ech
SIBJISICTCSL TAJUTIONMHALINS, KOTOpasi CyObEKTUBHO BOCIIPUHUMAETCSI KaK PEealbHOCTh M HAa KOTOPYIO OPraHU3M
pearupyer Tak ke, Kak Ha COOTBETCTBYIOUIYIO cuTyanuio. C Opyroil CTOpOHBI, MPEACTaBICHUS MOTYT OBITH
OYCHb MPUOIM3UTENBHBIMU KaK U3-32 CBOCH HEYCTOWYMBOCTH, TaK M M3-3a cBoeil abctpakTHOCTH. [locnennuii
CJIy4yall 4acTO BCTPEYAETCS B XyJ0KECTBEHHOM M Hay4YHOM TBOPUYECTBE, KOT/1a MPEACTABICHUS BBICTYIIAIOT KAK
Lenb JeATENbHOCTH. UenoBeK CMYTHO UYyBCTBYET, YTO €My HaJ0, U IBITA€TCS BOIUIOTHTH 3TO B TBEPAOH
npeaMeTHO (opme. Y HEro A0iro HUYEro He MOJy4yaeTcs, MOTOMY YTO €ro MpeAcTaBlIeHUs He 00JiagaroT
HE00XOIUMOW KOHKPETHOCThbI0. OJIHAKO B OAMH TPEKPACHBIH MOMEHT (M 3TO JIEHCTBUTENBHO HPEKPACHbIl
MOMEHT!) OH BApYyT 10OMBAETCsl CBOEH LIEIH U SICHO OCO3HAET, YTO OH CAeNIal UMEHHO TO, YTO XOTe.

2.11. NMNamaTb

[TyTreM penyrIvKamuyd MOKET OBITh MOJTyYeHO, B MIPUHIUIIE, CKOJIBKO YroHO (puKcaTopoB mpeactaBieHuii. Ho
TYT BO3HUKAET BOIMPOC: & CKOJBKO MX HYXXHO XHUBOTHOMY? CKOJIBKO HYKHO JTyOJHKAaTOB «OCBEIOMIICHHBIX)»
kinaccudukaropor? Onun? JIga? [ecsars?

N3 o0mux cooOpaxkeHU ciefyeT, 4yTo AyOJMKaTOB HY»KHO MHOro. Benpb (ukcaTopbl mpeacTaBieHus CiiyKaT
JUIsL OpTraHU3alluy OIbITa U MOBEAEHUS BO BpeMeHU. DuKcaTtop Lenu XpaHUT CUTYalUIo, KOTopas 10JIKHA, 110
uzee, OCylecTBUTbC B OyayuieM. Jpyrue ¢ukcaTopsl MOTYT XpaHUTh CUTYyallMH, KOTOPbIE pealbHO OBbLIN B
npouuioM. BpemeHHast opraHusaius omnbiTa HE0OXOauMa MXUBOTHOMY, CTPEMSIIEMYCS NPUCHOCOOUTHCA K
cpezie, B KOTOPOH OHO >KHMBET, MO0 3Ta cpefa 0OHapyKUBAaeT HEKOTOPbIE 3aKOHOMEPHOCTH, T. €. KOPPesLiU
MEXAy NPOLUIBIMA M OyIyllMMHU cUTyauusiMu. MOXHO IpejacKa3aTh, YTO IIOCJE KaKOro-TO HayallbHOTO
YBEJIMYEHHUS YKCa PELENTOpOB JalbHEHIIee COBEpPIICHCTBOBAHUE HEPBHOM CHUCTEMBI MOTPEOYyeT CO3/1aHUs
(buKCaTOpOB TpEICTABICHUN, TPUYEM CO3IaHUs HX B Oosbmom uwmcine. MOo HET cMmbIcina MpomoIDKaTh
HapalMBaTh 4YHUCIO PELENTOpPOB M KIACCU(PHUKATOPOB M YJydllaTb TEM CaMbIM «MTHOBEHHBIE CHHMKH»
OKpYyXarollled Cpelpl, €CIM CUCTEMa HE YMeeT OOHapyXMBaTh KOppeasuuu Mexay Humu. Ho uToOwb
OOHapYKUTh KOPPEJIALUU MEXIy «MTHOBEHHBIMH CHMMKAMW», HAaJl0 UX IJIe-TO XPaHUThb. Tak U BO3ZHUKAIOT
¢buKcaTOpsl MpEICTaBICHUH, WHAYe TOBOPS namsams. XPaHCHHWE LENU B IPOLECCE PEryIHUpOBAaHUS — 3TO
MIPOCTEUIINN CIIydal UCIIOIb30BaHUS IAMSTH.

2.12. Uepapxusa ueneun v nnaHos

B cxeme perynupoBanus Ha puc. 2.6 11e1b W300pakeHa KaKk HeuTo eAuHoe, mnenoe. OHaKO MBI XOPOIIO 3HAEM,
YTO OBIBAIOT CJIOKHBIE IENIH, B MPOIIECCE TOCTHKEHHUS KOTOPBIX CUCTEMa CTaBHUT MpeJ cO00i MPOMEKYTOUHBIE,
«YacCTUYHbIE», Leau. Mbl yKe NPUBOIWIM NMPUMEPHI ABYX(Pa3HbIX JBMKEHHN: YTOOBI BCIPBITHYTH Ha CTYII,
KOIIIKa CHayvaja MpUCceaeT, a MOTOM MOANPBITUBAET. B 6ojee CIOKHBIX CUTYalHUsIX eI 00pa3yloT uepapxuio,
COCTOSIIYIO0 U3 MHOTHX ypoBHEH. [Ipenmnonoxkum, Bel CTaBUTE TEpe]l COOOM 11eJb MprexaTh U3 JIoMa Ha padoTy.
DT0 Balla «BBICIIAsH 1I€Tb B JaHHBIM MoMeHT. [IpunuiieM eif uHaekc (HoMep YpoBHs) HyJb. UTOOBI puexaTthb
Ha paboTy, BaM HY»HO BBIUTH U3 JIoMa, IPOMTHU K OCTAaHOBKE aBTOOYca, 10eXaTh A0 HY>KHOH OCTaHOBKHU U T. JI.
DTO 1IeTU ¢ UHJAEKCOM MHUHYC eIMHUIA. YTOOBI BEINTH U3 I0Ma, HaJI0 BHINTH U3 KBAPTUPHI, CITYCTUTHCS B TH(PTE
Y BBIUTH U3 TIOABE37a. DTO LU C MHACKCOM MHUHYC JiBa. UTOOBI CIyCTUTHCA B MU(TE, HAJO OTKPHITH BEPb,
BOUTH B TU(PT U T. I. — HUHIEKC MUHYC TpU. UTOOBI OTKPHITH ABEpH JU(Ta, HAIO MPOTAHYTHh PYKY K JABEPHOM
pyuKe, Ha)kaTh Ha HEE U MOTSIHYTh K ce0e — MHJEKC MUHYC YeThIpe. DTH LIEJIM MOKHO YK€, OKaIyl, CUMTATh
QJICMCHTAPHBIMU.

Ilenp BMecTe ¢ yKazaHHEM cIIOCO0a €€ AOCTHKEHMA, T. €. PA3JIOKEHHs] Ha MOJYMHEHHbIC IIeJIM, Ha3bIBAIOT
naanom nevictus. Ham mpumep ects (pakThyecku onvcaHHe IUIaHa mpuesfga Ha paboty. B menu camoii mo
ceOe, KOTopasi B JaHHOM CIIydae €CTh NpPEJCTAaBICHUE «sI — Ha paboyeM MecTe», HUKAKOW HepapXUuecKou



CTPYKTYphI HET. OCHOBHOM JIOTHYECKON €UHUIIEH, 00pa3yIoIIeil uepapxuto, sIBISETCS IJIaH, a eJd 00pa3yroT
HepapXHIO JIUIIb MOCTOIBKY, IIOCKOJIBbKY OHH SIBJISIFOTCS 3JIEMEHTAMH IJIaHA.

Awmepukanckue ticuxosiorun J[x.Mwiep, E.'amantep u K.IIpubpam B cBoelt kuure «IlmaHbl m CcTpyKTypa
MOBEJICHUS» MPUHUMAIOT MOHITHE MJIaHa B KAUE€CTBE OCHOBBI OMUCAHUS IMOBEJICHUS YEJIOBEKA M >KUBOTHBIX.
OHM NOKa3bIBAIOT OCOOEHHOCTh W IUIOAOTBOPHOCTH TaKOro IMoAXojaa. B oTnuumMe OT KiIaccCH4ecKoiu
pednexTopHOi AyrHu (0e3 00paTHOW CBsI3M) JOTUYECKas €IUHUIA ONUCAHUS MTOBEACHHUS, UCTIONb3yeMasi 3TUMU
aBTOpPaMH, COJIEPKHUT METII0 00paTHOM cBs3u (puc. 2.10). DTy eauHuIly OHM Ha3bIBAlOT cxemou T-O-T-E, mo
HayvaJbHbIM OyKBaM aHTIHUICKHX CIIOB test-operate-test-exit (mpoBepka — orepanus — MpPOBEpKa — BBIXOJ).
[IpoBepka 3mech oO3HayaeT MPOBEPKY COOTBETCTBHMS CHUTyallMHM W ILend. B cioydae HECOOTBETCTBUS
MPOU3BOJUTCSL ONEpalMsi, B ClIyda€ COOTBETCTBHS IUIAH CUMTAETCA BBINOJIHEHHBIM, U CHUCTEMa HJIET Ha
«BBIXOA». B KkadyecTBe mpumepa HU puc. 2.11 mokas3aH miaH 3a0MBaHUS TBO3/SA B JIOCKY, NPEACTABICHHBIA B
Buae equauiel 1-O-T-E.

e — test [
match

mismatch

aoperate

Puc. 2.10. Emuanna7-O-T-E (test-operate-test-exit)

test of nail's |head level with
position surface

head of nail
protruding

+
hammer blow

Puc. 2.11. 3abuBanue reo3as

Cxema T-O-T-E Ha puc. 2.10 nzo0paxkaet To ke caMoe SBJICHUE PEryJIHUPOBaHUS, KOTOPOE ObLTO M300paKEeHO
Ha puc. 2.6. OTinuune MeXy HUMH B criocode nzoopaxenus. Cxema Ha puc. 2.6 — cmpykmypnas, Ha puc. 2.10
— @yHKyuonanbHas. TH NOHATHS HAZ0 MOACHUTH. 320{HO Mbl YTOUHUM IOHATHE YIIPABICHHUSL.

2.13. CTpYyKTYpHbIe U PYHKLUNOHANbHbIE CXeMbl

Ha cTpykrypHOil cxeMe KHOCpHETHYECKOW CHUCTEMbI YKa3bIBACTCS, M3 KAKUX IOJICUCTEM COCTOWT JaHHAs
cuctema. YacTo yka3pIBaeTCs TakkKe, KaK HaIpaBJICHBI MOTOKH MH(DOPMAIIMH MEXITy MOJICUCTeMaMH. Toraa
CTPYKTYpHasi cXxeMa TpeBpaiiactcs B epagh. B maremaTnke Ha3bIBaIOT epagom cucteMy Touek (eepuiur rpada),
HEKOTOPbIE M3 KOTOPBIX COEIWHEHBI JTUHUAMH (Jyeamu). I'pad Ha3bIBaeTCS OpueHmupos8aHHbviM, €CIU Ha
KaKJOW Jyre yKa3aHO ompejelieHHoe HarpaBieHue. CTpyKTypHas cxema ¢ yKa3aHHeM MOTOKOB MH(pOpMaIuu
€CTh OPUCHTUPOBAHHBIN rpad, BEPIIMHBI KOTOPOTO N300paKAIOT IMOJACUCTEMBI, a IyTH — IMOTOKU HH(POPMAITUH.

Takoe omucaHne KUOCPHETHUUECKONH CUCTEMBI HE SBISETCS €IMHCTBEHHO BO3MOXHBIM. YacTo HAC MHTEpECyeT
HE CTOJIbKO CTPYKTypa CUCTEMBI, CKOJIbKO €€ (PYHKIIMOHUpPOBaHue, AelictBue. Enle yaiie Mbl IpOCTO HUYETO He
MOXKEM CKa3aTh TOJKOM O CTPYKType, HO KOE-4TO MOXKEM CKa3aTh O (DYHKIMOHHPOBAHWH. B Takux ciydasx
MOXXHO TIOCTPOUThH (PYHKYUOHANLHYIO CXEMYy. OJTO TOXE OPHEHTUPOBAHHBIN rpad, HO BEPIIMHBI 37€Ch
M300paXaroT pPa3IUYHbIe MHOXKECTBA COCTOSIHUH CHCTEMBI, a JYI'H — BO3MOJXKHBIC TMEPEXOABl MEXKIY
coctosiHUAMU. Jlyra coeMHSET JIB€ BEPIIMHBI B HAPaBICHUH OT MEPBON KO BTOPOIl B TOM CIIy4ae, €Clid XOTs
OBl U3 OJTHOTO COCTOSIHHS, OTHOCSIIIETOCS K MEPBOM BEPIIMHE, BO3MOXKEH MEPEX0] B KaKOE-THOO COCTOSHUE,



OTHOCSIIeecs: KO BTOPOH BepiinHe. MHOKeCTBa COCTOSIHUIN MbI OyJIeM Ha3bIBaTh 0000WeHHbIMU COCTNOAHUAMU.
CrnenoBarenbHO, Jyra Ha CXeME yKa3bIBa€T BO3MOYKHOCTh IIE€pPEX0J]la M3 OAHOTO OOOOLIEHHOIO COCTOSHHS B
npyroe. Ecmu cTpykTypHas cxema OTpaXkaeT TJIaBHBIM 0O0pa3oM TPOCTPAHCTBEHHBIM aclekT, TO
(GyHKIMOHANbHAsT — TJIaBHBIM 00pa3oM BpeMeHHOH. @DOpMaabHO B COOTBETCTBHMM C JAHHBIM BBILIE
orpeneneHueM (yHKIMOHAIbHAS CXeMa BOOOIIE HHMKAK HE OTpaXkaeT MPOCTPAHCTBEHHOI'O acleKkTa —
paszeneHus cucTeMbl Ha mnojcucteMbl. OJHaKO, Kak IpaBWIO, DPAa3/EICHUE HA MOJCUCTEMBbl HAXOAUT
OTpa)KeHHE B CIlocoOe ompeseneHnss 0000IIEHHBIX COCTOSHUM, T. €. pa3fAeleHUs MHOXKECTBA BCEX COCTOSHHIMA
CHCTEMBl Ha MOJMHOXECTBA, «IIPUIMCAHHBIE» K pa3iIM4YHbIM BeplIMHaM rpaga. Paszbepem 310 Ha mpumepe
CUCTEMBI, CTPYKTYpHasi cXxeMa KOTOpOM IpeJicTaBieHa Ha puc. 2.12. DTo cxema ynpasieHusl.

X-yripapanies
yeTpoficrao

Ay Ay Ay Ay

Puc. 2.12. CtpykTypHas cxema yIrpaBjieHUs

Onmna W3 TOACHCTEM, Ha3bIlBaeMas YIPaBJISIONMM YCTPOMCTBOM, MOJIy4aeT HH(POPMAIMIO OT «pabodymx»
noacucteM A, A, As, ..., mepepabaThiBaeT €€ M TMOchbUIaeT mnojacuctemMam A, A, As, ... npuxa3svl
(ynpapmsronnyo nH(pOpMaIKIo), BCISACTBUE YETO ITH MOJCUCTEMBI MEHSIIOT CBOE cocTostHue. Hamo oTMeTuTs,
YTO, CTPOTO TOBOPS, Nto0ass nH(popMaIHsi MEHSIET COCTOSIHHE CHCTEMBI, KOTopas ee moiy4aeT. Mudopmariuo
Ha3bIBAIOT YMPABJISIONICH B TOM Clly4ae, KOTJja OHa MEHSET HEKOTOphIC BBIICICHHBIC MapaMeTpPbl CUCTEMBI,
OTHCHIBAEMbIe KaK «OCHOBHBIC», «BHEIIHUE», «HAOIIOZaeMbie» W T. M. YacTo ObIBaeT, YTO YMpaBisioliee
YCTPOMCTBO IO CBOCH MH(POPMAITMOHHON EMKOCTH U TIPOITYCKHOW CIIOCOOHOCTH HEBEIIMKO U CITY)KUT JIMIIb IS
MEPEeKIIOUeHNsT MHQPOPMAIIMOHHBIX TIOTOKOB, a peanbHas oO0paboTka [aHHBIX M BBIPAOOTKA MPHUKA30B

MIPOU3BOJIATCSL OJTHOM M3 MoacucTeM A, Ay, A3, ... WIH B COOTBETCTBUU C XpaHSAMICHCS B HEW MH(DOpMAIIHEH.
Torma roBopsAT, YTO yOpaBlIE€HUE MEPEXOJUT B ATy MOAcUCTeMYy. Tak, B YacCTHOCTH, OOCTOUT JEJIO B
BBIYUCIIMTENILHON MamiuHe, rae Ay, A2, Az, ... — 3TO sUeiiku onepaTuBHONU mamMaTu. OIHU U3 STUEEK COAEpKaT

[IaCCUBHYI0 MH(pOpMalLUio (Hanpumep, 4ucia), pyrue — npukassl (komassl). Koraa ynpaBieHne HaXoauTCs
B sAYeliKe, coleprKallell KOMaHy, YIpaBIIOLIee yCTPOUCTBO BBINOIHAET 3Ty KOMAaHIY. 3aT€M OHO IepelaeT
yIPpaBIEHUE B IPYTYIO SIUEHKY U T. 1.

Puc. 2.13. ®yHKkyoHaNbHAs cXxeMa Iepefadl ynpaBIeHUs

Jns cucteM ¢ mepenadeil yrnpamieHUs (DYHKIMOHAJIBHYIO CXEMY CTpOST cleayiommm obOpaszoMm. Kaxmoit
BepIIMHE Tpada CONOCTABISAIOT OHY U3 MOACUCTEM A, 1 MHOKECTBO BCEX COCTOSIHUN CHCTEMBI, TPU KOTOPBIX
yIpaBJIe€HUE HAXOIUTCS B JAHHON mojcucreMe. Torma ayru (CTpesKM) O3HAYaloOT Iepenady yHpaBiIeHHUS OT
OJTHOM TOACUCTEMBI K apyroi (puc. 2.13). Ha Takoit cxeme qake mpH MOJTHON AETEPMUHUPOBAHHOCTH KaXKIOTO
CJICAYIOUIETO COCTOSHHS MPEAbLIYIIUM MOTYT OBITh Pa3BETBICHHs Ojaromaps TOMYy, YTO Kaxjas BepIIMHA
COOTBETCTBYET OOIIMPHOMY MHOXKECTBY COCTOSIHMM W Iepe/iaya yIpaBlIEHUS MOXKET 3aBHCETh OT COCTOSIHUS
YIPaBISIOLIETO YCTPOUCTBA UM IOJCUCTEMBI, B KOTOPO HaxoauTcs yrpasiieHue. OyHKIMOHAIBHBIE CXEMBbI



9acTO PUCYIOT 000OIIEHHO, MPOITyCKasi KaKUe-TO HECYIIECTBEHHBIE JETaM M mard. Toraa MOKeT OKa3aThCes,
YTO TO, MO KakOMy IYTH B pa3BETBICHUHU NEpEeUIeT YIpaBJIC€HHE, 3aBHUCUT OT COCTOSIHMSI HECKOJBKHUX
PAa3JINIHBIX MOACHCTCM. YCJIOBI/IG, IIpu KOTOPOM OCYIICCTBJIIACTCA ,Z[aHHLIfI nepexon, OGBI‘-IHO BBITIMCBIBAKOT
panoM co crpenkoil. Cxemy Ha puc. 2.10 MOXHO HOHMMATh B TaKOM HMEHHO cMbicie. Torma B HeH
noaApasyMeBacCTCA, 4YTO CUCTEMA MMECT JABC IOACHUCTCMBI: 6JIOK IMPOBCPKHU U 6JIOK BBIITIOJIHCHHUA OICpalluu, U
yIpaBiieHUE NEPEXOIUT U3 OJJHOU B APYTYIO B COOTBETCTBUU CO CTPEIKAMHU. Y CUCTEMBI MOTYT OBITh U JIpyTHE
MOACUCTEMBI (B JAHHOM CIly4ae — CpeJa), HO OHM HHUKOTJa HE TMOJYy4YaroT YIpPaBJICHUS U TOITOMY HE
n300paxaroTcsi Ha cxeme (TOYHee, T€ MOMEHTHI, KOTJa Cpelja MEHSIET COCTOSTHUE CHUCTEMbl MJIU MEHSET CBOE
COCTOSIHHUE IO/ IEHCTBUEM CUCTEMBI, BKIIFOUAIOTCS B IIPOLIECC AEHCTBUSI OAHOIO U3 OJIOKOB).

MoOXHO OTOWTH €lle Janblie OT CTPYKTYpHOM cxewmbl. Ilepenmada ympaBiaeHUs B HEKOTOPYHO IIOACHCTEMY
03HAYaET €€ aKkmusayuio, T. €. BHITOJIHEHUE TOTO JIEHCTBUS, Il KOTOPOTo MojcucTeMa rpeaHa3HayeHa. Ho Ml
MO’KEM M HE 3HaTbh, KaKas IOJICUCTEMa OTBEYAeT 3a JAaHHOe Habmomaemoe neiictBue. Toraa BepiiuHbI rpada
MbI OyJleM OTOXKIECTBISTH C JEUCTBUSMU KaK TAaKOBBIMH, a JApyrue OyayT O3HayaTh IMEpPexXoa OT OJHOTO
neicTBus K apyromy. IIoHsATHE «IeHCTBUE KaK TAKOBOEY, €CIIU ONPEAEIATH €r0 CTPOro, Hal0 OTOXKIECTBIIATH C
TIOHSATHEM «OOOOIIEHHOE COCTOSHHE» («MHOXKECTBO COCTOSIHHI»), W 3TO BO3BpAIla€T HAC K IMEPBOMY —
caMoMy aOCTpaKkTHOMY — OIpeesIeHUI0 (DyHKIIMOHATBHONW CXeMbl. B camoM ferne, Korja Mbl TOBOPUM, 4YTO
co0aka «0eKUT», «JIaeT» WIH «BEPTUT XBOCTOM», TO MOJ KaXKIA0€ U3 ITUX ONPEesIEHUI MOAXOIUT MHOKECTBO
KOHKPETHBIX cocTosiHMM cobaku. [IpaBaa, 31eck OpocaeTcst B Ii1a3a oJlHa HECOOOPA3HOCTh: «COCTOSIHUE» €CTh
HEYTO CTaTMUYECKOE, B TO BPEMS KaK «IEMCTBHE» — HEUTO SIBHO TMHAMUYECKOE, CKOpPEE N3MEHEHUE COCTOSTHUS,
4yeMm camo coctostaue. Ecnu Ha MrHOBeHHOM poTorpaduu XBocT cOOaKkH HE BHIXOAMT U3 MIOCKOCTH CUMMETPUH,
TO €Ill€ HEU3BECTHO, BEPTUT OHA UM WM OH 3acCThbUl B HEMOABM)KHOCTH. DTO NMPOTUBOPEUYHE CHUMAETCS TEM
3aMEuYaHUEM, YTO B TOHSATHUE COCTOSHUSA BXOJSAT HE TOJBKO BEJIMYUHBI THIMA «IIOJOXKEHHE», HO M BEITUYMHBI
TUIIA «CKOPOCTb», «yCKOpEHHe» M T. 1. B 4acTHOCTH, yKa3aHHE COCTOSIHMS COOaKd BKIIIOYAET yKa3zaHUe
HaNPSHKEHHOCTHU MBIIIIIL €€ XBOCTA M BO30YXKIEHHOCTH BCEX HEHPOHOB, PErYIMPYIOLINX COCTOSHUE MBIIIII.

2.14. Nepexopn K (peHOMEHONOrn4ecKkomMy onncaHuro

Hrak, dopmanbHo, AeiicTBUEe HAa (YHKIIMOHAIBHOM CXEME€ — ATO MHOXECTBO cocTosiHui. Ho ckazaTe, 4TO
JAHHOE JIeMCTBUE €CTh KAKOEe-TO MHOXECTBO, — 3TO MOYTH HMYETO He cKa3zaTh. Hajo ymeTh ompenenuTs 3To
MHOXecTBO. W eciu MBI HE 3Ha€M CTPYKTYpPbhI CHCTEMBI M crioco0a ee (pyHKIIMOHUPOBAHHSA, TO CAENATh ATO
CTpOrO0 TMPAKTUYECKH HEBO3MOXXKHO. OcTaeTcsi JOBOJBCTBOBATHCS HEMOJHBIM, (DHEHOMEHON02UYeCKUM
OTpe/IeIEHUEM, OCHOBAHHBIM Ha BHEIIIHE MPOSBIISEMBIX CIEICTBUSAX BHYTPEHHUX COCTOSHUI. BoT Takumu-To
(YHKIIMOHATBHBIMU CXeMaMM ¢ 0ojiee WIM MEHEee TOYHO ONpeeNICHHBIMH JIEHCTBUSAMHU B BepIIMHAX Irpada U
OIIMCBHIBACTCSI TIOBEJICHHE CIIOKHBIX, HEU3BECTHO KaK YCTPOCHHBIX CHUCTEM, TMOJOOHBIX >XMBOTHBIM WIIH
yenoBeky. Cxembl Ha puc. 2.10 u 2.11 ABASIOTCS, KOHEYHO, UMEHHO TaKUMU cxeMaMu. PDEeHOMEHOIOTrMYeCKUi
MOJIXOA K JEATEIBHOCTH MO3Ta OCYIIECTBISCTCS JABYMSI HAyKaMHU: TICHXOJIOTHEH M OWXEBHOPUCTHUKOMN
(m3yuenue moBeneHus). IlepBas ocHoBaHa Ha HAOMIOACHUSIX CYOBEKTHUBHBIX (M3HYTpH), BTOpas —
00BEeKTHBHBIX (M3BHE). OHU TECHO CBSI3aHBI MEXIY CO00i, M 4acTo MX OOBENUHSIOT TOJ OOIIMM Ha3BaHUEM
IICUXOJIOTHH.
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Puc. 2.14. Uepapxuueckuii miaH 3a0MBaHUs TBO3S

Tak kak omnepanyOHHBIN KOMIOHEHT eAUHULBI 7-O-T-E MOXET ObITh COCTaBHBIM U TPeOOBATH BBIMOIHEHUS
HECKOJIbKMX MOJYMHEHHBIX IJIAHOB, €AUHULBl T-O-T-E MOryT UMETh HEpPapXUUYECKYIO CTPYKTypy. Mwuiep,
lanmanTep u [Ipubpam npuBOAAT clienyromuid npuMmep. Eciu ynap MOJOTKOM IO TBO3IIO MPEACTaBUTh Kak
nByx(das3Hoe nelcTBUe, clarampiieecs U3 MoabeMa U OMyCKaHUs MOJIOTKA, TO (PYHKIIMOHATbHASI CXeMa Ha pUC.
2.11, uzoOpakaromiasi 1mjiaH 3a0MBaHUs TBO3/S, MEPEHUIeT B cxemy Ha puc. 2.14. DTa cxema B CBOIO OYepe.ib
MOJKET BXOJIUTh B KAUECTBE JIEMEHTa B OTMIEPAIIMOHHBIN KOMIIOHEHT cxeMbl 7-O-T-E Golee BBICOKOTO YPOBHSI.

Mpb1 Buaenu, 4YTO JJIEMEHTApHON (QYHKIHMOHATBHOW cxeMe Ha puc. 2.10 COOTBETCTBYET 3JE€MEHTapHas
CTPYKTypHasi cxemMa Ha puc. 2.6. YTO HPOUCXOIUT CO CTPYKTYpPHOH CXEMOH, KOrAa IUIaHbl O00pa3yroT
uepapxuto? TouHee, HAOOOPOT: KaKUE€ CTPYKTYpHBIE CXEMbl MOTI'YT OOECIEYUTh BBIOJHEHHE HEPAPXUUECKU
MIOCTPOEHHOTO TJ1aHa?

MOXHO TpEeANONIOKUTh Pa3TUYHbIE BapUAHThl TaKUX CXeM. Hampumep, MOXHO NpEACTaBHTh, YTO OJOK
CpPaBHEHUS BCET/Ia OJMH U BCET/A MOJb3YETCS OJHOM M TOW K€ MOJACUCTEMOM, XPAHAIIEH 1€J1b, HO COCTOSIHHE
9TOU mocHeAHen (T. €. LeTu) MEHSETCS MO/ IeUCTBUEM JAPYTUX YacTe CUCTEMbI, 00ECIIeUrBast BHITEKAIOUIYIO
W3 IJlaHa CcMeHy uened. HampoTuB, MOXXHO mpeacTaBuTh, 4TO Tapa — OJIOK CpaBHEHUS W IeJIb —
Pa3MHOKaeTC MHOTOKPATHO, U MPHU BBINOJIHEHUN MEPAPXMUECKOTrO IJIaHa YIpaBJICHHUE MEPEXOJUT OT OAHOU
mapel K JApyroi. MoKHO TPEIIOIOKATh KOMOMHAIIUIO THX JABYX CIOCO00B. M BOOOIIE MOKHO MPHIAyMaTh
MHOKECTBO PAa3IMYHO YCTPOCHHBIX KHOEPHETHUECKUX YCTPOWCTB, OCYIIECTBISIONIUX OAHY U Ty XKe
HepapXuUecKyIo (QyHKITMOHATIBHYIO CXeMy. SICHO TOJNIBKO, YTO OHH OYIyT UMETh UEPAPXHUECKYIO CTPYKTYPY U
YTO YCTPOMNCTBA TAKOTO TUIA MOTJM BO3HHUKHYTH JBOJIOIMOHHO MyTeM PENyIUTUKALMU MOACHCTEM M 0TOOpa
MOJIE3HBIX BapUAHTOB.

KakoBbl ke CTPYKTYpHBIE CXEMBI, pEaJbHO BO3HUKIIME B IPOLECCE SBOJIOLMHM? YBBI, IOKa MBI 3TOTO
JOCTOBEPHO HE 3HaeM. [103ToMy-TO HaM M NpHUIUIOCH NEPEeHTH K (yHKUMOHANBHBIM cxeMaM. M 3To Tonbko
NepBOC W3 OrPAaHUYEHH, KOTOphIE MBI OyJeM BBIHY)KICHbI HAKJIaIblBaTh HA CTPEMJICHHUE K TOYHOMY
KHOEpHETUYECKOMY OIMCAHUIO BBICIICH HEPBHOW [EATEILHOCTH. MBI OYeHb Mall0 3HaeM celdac o
KHOCPHETHYECKOW CTPYKType M paboTe MO3ra BBICHIMX >KUBOTHBIX M, TeM Oojee, dernoBeka. COOCTBEHHO
rOBOpsi, Mbl NOYTH HHYEro He 3HaeM. EcTb TOIbKO oOTAenbHbIE (DakThl M mpexanosoxkeHus. Ilostomy B
JanbHEMIIeM aHajdu3e HaM MpHUICTCS ONHMpaThcs TIJIABHBIM 00pa3oM Ha ()EHOMEHOJOTMI0O — JIaHHBIE
OMXEBHOPUCTUKU M ICUXOJOTUH, IZIe €10 OOCTOMT HECKOJbKO Jydmie. YTo KacaeTcss KMOEpHETHYECKOIro
acrieKkTa, TO Mbl NEpelJieM Ha YPOBEHb Ype3BbIYaHO 0O0muX MOHATHHA. Ha 3TOM ypoBHE MBI OOHApYX UM



oTpesieNIeHHbIC 3aKOHOMEPHOCTH, CTOJb OOIIHE, YTO OHU OOBSICHSIOT JTAIlbl Pa3BUTHUS KaK HEPBHOW CHUCTEMBEI,
TaK ¥ YeJIOBEUYCCKOW KYJIBTYPHI ¥, B YaCTHOCTH, HAYKH. TOT OTHOCUTEIILHO KOHKPETHBIM aHAJIN3 TIEPBBIX ITAIIOB
9BOJIIOIIMM HEPBHOW CHUCTEMBI, KOTOPHIA MO3BOJMIO HaM CHIENaTh HBIHEIIHEE COCTOSIHHE 3HAHWM, TOCTYKUT
HaM pa30erom s moceAyomero oojee abcrpakTHoro ananu3a. KoneuHo, Hamel HCTUHHON HENbIO SABIISACTCS
MMEHHO 3TOT aOCTpaKTHBIA aHaNu3, HO ObUIO ObI MpHUSTHEE, €clU Obl, 3HAs KUOCPHETUKY MO3ra, Mbl MOTJIHU
COBEPILUTH MEPEX0]] OT KOHKPETHOTO K a0CTPaKTHOMY 00Jjiee TUIaBHO U 00OCHOBAHHO.

2.15. OnpepeneHune cnoxHoro pecnekca

[TomBOMISE UTOT OMMCAHMIO YETBEPTOTO ATAIA PA3BUTHS, MBI MOXEM OIIPENEIUTh CIOXKHBIN pedIiekc Kak TaKoh
npoliecc, Korjaa Bo30yXJIeHHE pelenTOpoB, BEI3BAHHOE B3aMMOJAEHCTBHEM C BHELIHEH cpefiol, nepeaaercs 1o
HEPBHOM ceTu, mpeoOpas3ysch €10, U aKTUBU3UPYET OIpECIICHHBIN TUIaH NeHCTBUM, KOTOPBIM TYT kK€ HAUMHACT
BBINOJIHATHCS. B 3TON cxeme moBeneHus: Bce 0OpaTHbIE CBSI3U MEX]ly OPraHU3MOM M CPEIOoi OCYILECTBIISIOTCS
B IIPOLECCE PETYJIMPOBAHUS NEUCTBUHM IUIAHOM, a B LICJIOM B3aUMOJACHCTBUE MEXKIY CPEIOM M OpraHu3MOM
OIUCBIBAETCS KJIACCHUUYECKOW (POpMYJION CTHUMYJ — peakius. ToJIbKO Teneph peakiuss — 3TO aKTHUBU3ALMs
TOTO WJIM UHOTO IJIAHA.

1 .
= Tlozke MBI JaauM HECKONIBKO Ooyiee oOIlee OmpeleieHHe MOHATHS, a MHOXECTBO CHTyalldil Ha30BeM
apucTOTeNeBCKUM MoHsATHEM. Ceifuac Mbl OIyCKaeM MpHIaraTeIbHOE «apuCTOTEICBCKUN» ISl KPATKOCTH.

2 COrNacHO TEpPMHUHOJOTHH, MPHHATOH MHOTHMH JIOTHKAMH, IPOTHBOIOCTABICHHE AGCTPAKTHBIX MOHATHIA
KOHKpPETHBIM — 3TO COBCEM HE TO K€ CaMO€, YTO MPOTHUBOIMOCTABJICHHE OOIIMX MOHATHH eAMHUYHBIM. B
yueOHuke joruku (Jloruka. M.: I'ocionutuzgatr, 1956) unraem: «llonstue, mocpecTBOM NPU3HAKOB KOTOPOTO
MpeIMeT MBICIUTCS KaK TaKOBOW M KakK JaHHBIN MpeIMeT, Ha3bIBaeTcsl KOHKpETHhIM. [loHsATHE, mocpencTBOM
MIPU3HAKOB KOTOPOTO MBICIUTCA HE JaHHBIM MpeAMET KaK TaKOBOM, a HEKOTOpPOEe CBOWCTBO MpeaMeTa WU
OTHOIIIEHUE MIPEIMETOB, Ha3bIBACTCS abCTpaKTHBIMY.
W3 storo ompeneneHusi, KOTOpOe TPYAHO HA3BaTh LIEIEBPOM SCHOCTH MBICIH, MOXHO BCE-TAKH 3aKIIOUMTH,
YTO 001IME MOHATHSA, KOTOpble 00pa3yI0TCs HE MyTeM MEPEUUCIICHUs €IMHUYHBIX 00bEKTOB, BXOAAIIUX B HETO,
a TyTeM YyKa3aHMi psa NPU3HAKOB, OOBSIBIAEMBIX CYIIECTBEHHBIMH, M OTBJIEYCHUS OT OCTAJIbHBIX
(HeCyIIeCTBeHHBIX) MPU3HAKOB, MOKHO TaK)K€ CUMTaTh abCTpakTHHIMU. MBI OyZeM paccMaTpuBaTh TOJIBKO
Takue o0IIue MOHATHA U OyZieM Ha3bIBaTh UX Takxke adCcTpakTHhIMHU. Hanpumep, abCcTpakTHBINA TPEyTrOJbHUK —
3TO 000N TPEyroNbHUK, HE3aBHUCHUMO OT BEJIMYMHBI €r0 CTOPOH M YIJIOB U €ro IOJOKEHHUS Ha 3KpaHe,
CJIeZIOBATENIbHO, 3TO a0CTpakTHOE MOHATHE. Takoe ymoTpeOieHHe TepMUHA «aOCTPaKTHBIM» MMEET MECTO B
o0uxoJe, a Takke B MaTeMaTHKe. B To jxe Bpems, CoriacHO y4eOHUKY JIOTHKH, «TPEYTOJIBHUKY, «KBaapaT» U T.
. CyTh KOHKPETHBIC OOIIME MOHATHS, @ BOT «TPEYTOJIBHOCTb» U «KBAJIPATHOCTHY, KOTOPhIE UM CBOMCTBEHHBI,
9TO MOHATUS abctpakTHble. [lo cymiecTBy, 37€Ch B paHT JIOTUYECKOTO BO3BOAMTCA UYUCTO IpaMMaTHUECKOe
pasnuumre, MO0 JaKe C TOYKH 3pPEHUs] CTOPOHHMKA IIOCJIEJAHEr0 BapHaHTa TEPMHMHOJIOTHUHM O0JiagaHue
a0CTpaKTHBIM MOHATHEM PAaBHO3HAYHO O0JIaJAHUIO0 COOTBETCTBYIOIIUM OOIIUM MOHSATHEM.

2 Pyc. mep. cM. B ¢6.: Dnexmponura u kubepremuka 6 Guonozuu u meduyure. M.: U3g-so Nuoctp. Jut., 1963.
* Cwm.:Hpuapx P. Hzo6pasicenue na cemuamie u spumensroe eocnpusmue // TIpo6nempl GHOHHKA. M.:

Mup, 1965. Ilep. ¢ anrn.: Pritchard R. Stabilized image on the retine // Sci. Amer. 1961. Vol. 204, N 6. P. 72-
78.

I'naBa 3. Ha nyTH K 4eJ10BeKYy



3.1. MeTacucteMHbIn nepexon

Kak y>xe ObU10 CKa3aHO, OIMCAHKUE CIIETYIONUX ATAMOB Pa3BUTHSI HEPBHOM CHCTEMBI MbI OyJ1eM MPOBOAUTH B
1aHe 0oJiee PeHOMEHOJIOTHYECKOM. [[JIst 3TOr0 HaM HaJ0 TOIBITOXKHUTH PE3yJIbTAThI UCCIICIOBAHUS MEXaHU3Ma
HBOJIIOIMK HA paHHKX 3Tanax B TEPMHHAX OOIIMX KHOCPHETUYCCKHUX MOHATHI. HauaB 1ymarth B 3TOM
HaIpaBJICHNH, MBI JIETKO OOHAPYXHM OJIHY OOIIYIO 4epPTy B Iepexo/iax OT HU3IIETro 3Tama K BhICIIEMY. A
MMEHHO BCE TH MEPEXO bl COBEPIIAIOTCS CICAYIOMIM 00pa3oM. Ha kakaom 3tamne OHOJIorHyecKasi CucTeMa
UMECT HO)ICI/ICTeMy, KOTOpaH MOXKET 6I>ITI) Ha3BaHa BBICIIIUM ynpaBJ'ISIIOHII/IM YCTpOI\/JICTBOM nu KOTOpaﬂ UMECT
HaunOoJIee Mo3JHEee MPOUCXOXKICHUE U HarnboJiee BRICOKYIO opranu3aiuio. [lepexos Ha clieayromumi 3tamn
MIPOUCXOTUT ITyTEM Pa3MHOKCHHSI dTUX MOJACHCTEM (ITyTEM MHOTOKPATHOW PEAYIUTHKAIINN) U UHmMe2payuu ux,
T. €. OOBEJMHEHUS B OJHO IIeJI0e C 00pa3oBaHueEM (IT0 METOY P00 U OMIMOOK) CHCTEMBI YIIPABIICHUS, BO IJIaBe
KOTOpOﬁ CTOUT HOBaiA 1oaACUCTEMA, KOTOpaﬂ Tenepb SABJIACTCA BBICIIINUM ynpaBJ’IHIOIlII/IM YCTpOﬁCTBOM HOBOTI'O
sTana 3BomoIuH. CHCTeMy, COCTOSIIYIO U3 YIIPABIISIOMIECH MOICUCTEMBI X U YIIPABIIIEMbIX €10 MHOTHUX
OJTHOPOJIHBIX MOACUCTEM A1, A2, A3,... MBI HA30BEM MemacucmeMmoti Io OTHOIIICHUIO K cucteMaMm A1, Az, A3, ...
[Tepexon ¢ aTama Ha 3Tan MBI HA30BEM, CJIEIOBATEIBHO, Memacucmemuuvim nepexooom (puc. 3.1).
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Puc. 3.1. MeracuctemHbI# niepexo]

D10 noHsATHE OyAET UTpaTh PEHIAIOIIYIO POJIb B MOCIEIYIONIEM H3JI0KEHUN. MeTacuCTEMHBIN MePexXo/1 CO3AaeT
BBICHIMI YPOBEHb OPraHU3aluu — Memaypoeetsb 0 OTHOIIEHHUIO K YPOBHIO OpraHU3allMi UHTETPUPYEMBIX
noacucteM. C TOYKH 3peHHs PYHKIIMOHAIBHON METACUCTEMHBIN MIEPEXO0JT COCTOUT B TOM, UTO JESATEILHOCTD,
ABJISIFOLIASICS YIPABISIIONIEH HA HU3LIEM ATale, CTAHOBUTCS YIIPABIsIEMOM Ha BBICIIEM 3TaIle U MOSBISAETCA
KaueCTBEHHO HOBBIN (BBICIINI) BUI JEATEILHOCTH, 3aKIIOUAIOIIUNICS B YIIPABIICHUU JEATEIbHOCTBIO.
Penymiukanus u oTOOp IPUBOAAT K CO3AAHUIO HEOOXOAMMBIX CTPYKTYP. [IepBhIif METaCHCTEMHBIN MTEPEXO/I,
KOTOPBI MBI YCMAaTpUBAE€M B UCTOPUHU KUBOTHBIX, ’TO BO3SHUKHOBEHUE JIBIKEeHUs. IHTerpupyeMbiMu
MOJICHCTEMAaMHU SIBJISIFOTCS YaCTH KJIETKH, 0OecreunBarolie 0OMeH BeIecTB U pasMHOkeHue. [lonoxkenne aTux
yacTel B MPOCTPAHCTBE JI0 MOPHI 10 BPEMEHU Clly4aiiHo, HeympaBiasieMo. Ho BOT MOsIBISIOTCS OpTraHbl,
COEUHSIONINE OCTAIbHbBIE YACTH KJIETKH U MPUBOJAIINE UX B IBM)KEHUE: KJIETOYHAsi MeMOpaHa, pECHUYKH,
KTYTUKHU. [[pOMCXOIUT METACHCTEMHBIH MePEX01, KOTOPBIA MOKHO ONPEACTUTH (POPMYJIIOH

Vnpaeﬂeﬂue noJjloJceHuem =ﬂ61/l9f€€Hu€.

Ha sToM 3Tamne aBukeHue HeynpaBiIsieMo, HUKaK He KOPPEIHPOBAaHO C JABM)KEHUEM BHEIIHeH cpenbl. Crenarb
€ro YIpaBJIsIEMbIM — CJIEAYIOIIas 3a1a4a NPUPOAbL. Y IPaBIISITh JBUKEHUEM — 3HAUUT CHETIaTh €T0
ornpezaeneHHON QyHKLKEH cocTOsIHUS cpebl. Tak BO3HUKAET pa3apa)kuMOCTh — W3MEHEHHE COCTOSTHUS KaKHX-
TO YYaCTKOB KJICTKH IOJI IEHCTBHEM BHEIIHUX (DaKTOPOB U PACIPOCTPAHEHUE 3TOTO U3MEHEHHS Ha IpyTHe
y4acTKH, B YaCTHOCTH obecrieunBatone napmwxenune. Mrak, opMmyna MeTaCHCTEMHOTO IIEPEX0/1a OT BTOPOTO K
TPETbEMY 3TaIly TAKOBA:

Ynpaenenue osusicenuem = Pazopascumocms.

WuTerpanus KieTku ¢ 00pa30BaHHEM MHOTOKJIETOYHOIO OPraHM3Ma TAKKe SIBJISETCS EPEX0IOM OT CUCTEMBI K
MeTacucteme. OHAKO 3TOT MEPEXO/l KacaeTcs UCKIFOUUTENIBLHO CTPYKTYPHOI'O aClIEKTa ¥ HEOIIUCYEM B
(GyHKIMOHATBHBIX TepMUHaX. C TOUKM 3peHHs QYyHKIIMOHAILHONW HEBA)KHO B KOHIIE KOHIIOB, IPOUCXOAT JIU
Pa3MHOXKEHHE U MHTETPALUs B KAKOM-TO YaCTH OpraHu3Ma WM OpraHU3Mbl HHTEIPUPYIOTCS LIETUKOM. DTO, TaK



CKa3aTb, BOIIPOC TECXHUYICCKHIA. PaBI[pa)KI/IMOCTI) MOABJIACTCA YK€ Yy OAHOKIICTOYHBIX OPTaHU3MOB, HO
TOJIHOCTBIO TPOABJIACT CBOU BO3MOKHOCTH ITOCJIC UHTECTpalluU KIICTOK.

3nech HEOOXOMMO yKa3aTh Ha OJJHY BaXKHYIO UepTy MeTacucTeMHOro nepexoza. Korna unrerpupyemsie
MOJICUCTEMBI O0BEIUHSIOTCS B METACUCTEMY, TO BCICACTBUE pa3feieHus (QyHKIMH MEXy HUMH TPOUCXOIUT
UX cneyuanuzayus, T. €. IPUCIOCOOIeHUE K ONpeAeIeHHON YaCTHOM 1eATeNbHOCTH U yTpaTa CHOCOOHOCTH K
JPYTUM BHJAM JiesTebHOCTH. Crienuanu3aius 0COOCHHO OTYETIIMBO MPOSBISAETCS MPU MHTETPALIMH LENIbIX
opranu3moB. Kaxnas uHTerpupyemasi noJcucTeMa COACPKUT B ITOM CIIy4ae MHOTO «JIUIIHETO» TOTO, YTO
ObUTIO HEOOXOAMMO € JJISi CAMOCTOSITETILHOM JKU3HHU, HO HE HY’KHO B COOOIIECTBE, OO COOTBETCTBYIOIIHE
(yHKIMU BBITOIHAIOTCS IPYTUMH NoAcucTeMaMu. Tak, B MHOTOKJIETOYHOM OpraHU3Me MOSBIISIOTCS
CHEIMATM3UPOBAHHBIE MBIIIEUHbIE U HEPBHBIE KIJIETKH.

Boo01ie Ha/t0o 0OTMETUTb, YTO MHTETpaLys OJCUCTEM OTHIO/Ib HE SBISETCS KOHIIOM MX 3BOJIOLIMOHUPOBAHUS.
Henp3s mpeicTaBuTh 1€710 TAKUM 00pa3oM, 9TO CUCTEMBI A1, A2, A3, ... PA3MHOXKAIOTCS B OOJIBIINX
KOJINYECTBaX, MOCJE Yero «HaJl HUMW» BIPYT BO3HHUKAET yIpasistoliee ycTpoicTBo X. Hanpotus, 3auaTku
CHCTEMBI yTIPaBIICHUS 00pa3yr0TCs, KOTAa YHCIIO0 TOJCHCTEM A; HEBETMKO — BCETO HECKOJIBKO ITYK. TOJIBKO
IIPYU TAKOM YCJIOBUH, KaK MbI BHJIEJIH BBIIIE, MOKET pab0TaTh METO P00 U OMHMOOK. YiKe MOCie TOro, Kak
HaMeTWIach yrpasisionias nojcucrema X, mpoucxXoIuT MaccoBas peayIuIMKalys MOACUCTEM A;, B IIpoliecce
KOTOPOM COBEPLICHCTBYIOTCA KaK A;, Tak U X. BO3HUKHOBEHHNE CTPYKTYphl YIIPaBIEHUS MTOJICUCTEMaMU A4;, HE
3aBEpLIAET, a BbI3bIBAECT OYPHBIN POCT UKCA MOACUCTEM A;, U IPEIUIECTBYET €My, HOO IPU ATOM Pa3MHOKEHUE
A;, CTAaHOBUTCS HY>KHBIM JUIs opranu3Ma. Hocutenb onpeeneHHOro ypoBHs OpraHu3aluy pa3pacTaercs JUIlb
oCJIe TOro, Kak HAaYMHAeT 00pa30BbIBAaTHCSI HOBBIH, 00Jiee BBICOKUN YPOBEHb. DTy YEPTY MOKHO Ha3BaTh
3aKOHOM paspacmanus npeonocieoHe2o yposHs. [1oaromy u npu peHOMEHOJIOTrH4ecKOM (HyHKIIMOHATTEHOM
ONMCAaHNUU METACUCTEMHBIN MepeX0/1 MPOSIBIIAETCS HE TOTYAC KE BCIJIE] 3@ 3aKJIaJKOM HOBOTO YPOBHS, a
HECKOJIBKO 03K€e, KOTAa MPEANOCIeTHUNA YPOBEHb «BOMAET B CUIy». MeTacuCTeMHBIN epexo Beeraa
3aTparuBaeT ABa ypOBHs OpraHU3aLUU.

[Ipomomkum Harr 0630p TAroB 3BONIONUU. [[pUMEHUM TPUHIMIT METACUCTEMHOTO NEPEeXo/a K YPOBHIO
pasapaxumoctu. Ha 3ToM ypoBHE BO30YKICHHE KAKUX-TO YYaCTKOB OJJHOKJICTOYHOTO OpTraHU3Ma WIIH
CHeLII/IaJII/BI/IpOBaHHOﬁ HepBHOﬁ KJICTKU B MHOT'OKJICTOYHOM OPraHU3Me MPOUCXOAUT HCIIOCPCACTBCHHO
BHEIITHEH CPeIoi U ATO BO30YKIEHNE HEMOCPEICTBEHHO (OIMH K OJTHOMY ) BBI3BIBACT BO30YKICHNE MBIIIICUYHOMN
AKTUBHOCTH. UTO MOXKET 03HAYaTh YIPaBICHUE Pa3IpakuMOCThi0? O4eBHIHO, CO3TAHIE HEPBHOM CETH,
AJIEMEHTHI KOTOPOM, B YaCTHOCTH dPPEKTOPHI, BO3OYKAAIOTCS HE MPSIMO BHEITHEH CPeIoH, a Yepe3 TOCPECTBO
CJIOKHOU YTIPABJISIONICH CUCTEMBI. TO TOT Tl 3BOJIOLUHU, KOTOPBIN MBI CBS3IIU C TIOHATUEM CIOHCHO2O
pegrexca. OCOOCHHO OTUETIMBO BHJCH (DAKT ympaBiieHUs pa3Apa)kMMOCTBIO HA TOM 3TaIle B TOM, YTO TPU
HAJIMYHMHU 1eNn Bo30yskaeHne 3PEeKTOPOB 3aBUCUT HE TOJIKO OT COCTOSHUS BHELITHEW CPeibl, HO U OT ATOM
IIEJIH, T. €. OT COCTOSIHUSI KAKUX-TO BHYTPEHHUX HEHPOHOB ceTu. MTak, opMysa 3TOro METaCHCTEMHOTO
nepexoza (0T TPEThETO K YETBEPTOMY JTaITy):

Ynpaenenue pazopascumocmoio = Cnogicuwiti peghiexc.
Yro xe manpiie?
3.2. YnpaBneHue pecnekcom

Ckonb ObI HE ObIJIa COBEPIIICHHA HEPBHASI CETh, IIOCTPOSHHAS TI0 IPHHIIAITY CIIOKHOTO pediiekca, oHa obaamaet
OJIHUM CYIIIECTBEHHBIM HEJOCTATKOM: HEU3MEHHOCThIO (DYyHKIIMOHUPOBAHUS BO BpeMeHH. JKHBOTHOE ¢ TaKoii
HEPBHOW CUCTEMOW HUYETO HE MOKET U3BJICUb U3 CBOETO OIBITA, €r0 PEaKINK Beeraa OyayT OJMHAKOBBIMU, €TO
neiicTBus Bcerja OyayT COBEPIIATHCS MO OAHUM U TeM ke Tu1aHaM. YToObI )KUBOTHOE MOTJIO 00y4YaThCs, €T0
HEpBHAs cHCcTeMa JOJKHA COJIePIKaTh KaKHe-TO BapruadelbHbIe KOMIIOHEHTHI, KOTOPhIE 00ecTieunBaIy Obl
M3MEHEHHUE CBSA3EeM MeXAy CUTYalUsIMU U IEUCTBUSAMU. DT KOMIIOHEHTHI, CJIEIOBATEIBHO, Oy IyT
OCYIIECTBIISATh yIpaBiIeHUE peduiekcamu. XOpOoIIo U3BECTHO, YTO KUBOTHBIE 00JIAAI0T CIIOCOOHOCTHIO K
00y4eHuto 1 BeIpaboTKe HOBBIX pediiekcoB. [1o TepmuHooruu, BBeeHHOM [1aBI0BBIM, BpOKICHHBIN
peduiekc, 3aJ105)KeHHBIN B HEPBHYIO CUCTEMY MTPUPOJIOH, Ha3bIBACTCS 0€3)C1068HbIM pedhiekcom, a pedIekc,
BBIPaOOTaHHBIN 10T IEHCTBUEM BHEIIHEH CPeJIbl, — VC108HbIM peghaekcom. Korma Mbl TOBOPUM O CIIOKHOM
peduiekce, MbI IMEEM B BUy, KOHEYHO, 0€3yCIIOBHBIN CI0XKHBIN peduiekc. Hammune KOMIOHEHTOB,



YIIPABJISAIONINX CIIOKHBIMU pe(IeKcaMu, POSBISETCS B OMBITAX 10 0OYYEHHUIO )KUBOTHBIX KaK CIIOCOOHOCTH K
00pa30BaHMIO YCIOBHBIX PE(IIEKCOB.

OnHaKo MBI HE MOXKEM OTOXKIECTBUTD IOHITHE YCIOBHOTO peduiekca ¢ OHITHEM yIIPaBICHUS PeIICKCOM.
[Tocnennee noustue mupe. Beap Hallle MOHATHE CIOXXHOTO pediiekca, B3ITOE B KOHTEKCTE OMMCAHUS 0OLIIX
MPUHIIAIIOB HBOIONUHI HEPBHON CHCTEMBI, 03HAYAET IO CYIIECTBY JIIOOYIO (PUKCHPOBAHHYIO CBSI3b MEXIY
COCTOSIHUSIMU KJIACCHU(PHUKATOPOB, (prkcaTopoB mpeacTaBieHuii u 3gpdexropon. CrenoBaTenbHO, YIIPaBICHHE
pedaexcaMu HaI0 MOHUMATH KaK CO3AaHUE MO JeHCTBHEM HHANBUAYAIFHOTO OIBITA JIFOOBIX IEPEMEHHBIX
CBSI3€H MEKAY 3TUMU 00beKTaMu. Takue CBSI3U HA3bIBAIOT ACCOYUAYUAMY NPeOCmasieHuli WU IIPOCTO
accoyuayuamu. TEPMUH «IIpeCTaBICHUE» TOHUMAETCS 3/1€Ch B IMUPOKOM CMBICIIE — KaK COCTOSHHE JIFOOBIX
MOJICUCTEM MO3Ta, B YaCTHOCTH KJIacCUPHUKATopoB u 3 pexropoB. OOpa3zoBaHue accolManuii Mbl OyiemMm
Ha3BIBATh accoyuuposanuem (TEPMUHOIOTHUS TSHKETIOBaTas, 3aT0 ToYHas). MTak, MATHIN 3Tam SBOIIONNN —
sTan accoruanuii. @opMysa METaCHCTEMHOTO Iepexo/ia Ha 3TOM 3Tarle:

Ynpasnenue peghnexcamu = Accoyuuposanue.
3.3. Pedhnekc kak pyHKLUMOHaANbHOE NOHATHE

[onsaTus pedriekca n acconmuanum — He CTPYKTYpHBIE, a QYHKIIMOHATIBHBIE MOHATHS. CBSA3b MEXYy CTUMYJIOM
S u peakuueil R B pediekce (puc. 3.2) — He nepenadya HHPOPMALUU OT OAHOM MMOJCUCTEMBI K JPYTOi, a
Mepexo U3 0THOTO 000OIIEHHOTO COCTOSIHUS B IPYTroe. DTO pa3rpaHUuEHHE HE00X0AUMO, YTOOBI HE
CMeIIUBaTh pedIieKc KaK ONpeeIeHHY0 (PyHKIIMOHAIBHYIO CXEMY, OMMCHIBAIOILYIO TOBEIEHUE, C
BOIUIOLLIEHUEM ITOH CXEMBI, T. €. C KHOEPHETUUECKUM YCTPOUCTBOM, OOHAPY’KUBAIOIINM 3Ty CXEMY IOBEACHUS.

O=&

Puc. 3.2. ®yHknuoHagbHas cxema 0e3yciaoBHOro pediiekca

[TyTanuia gerko MOKeT BOSHUKHYTh, KOO MPOCTeiiIiee BOIUIOMEHHE Pe(ISKTOPHOTO TIOBEACHUS UMEET
CTPYKTYPHYIO CXEMY, COBIAJAIOIIYIO IO BHEITHOCTH CO CXeMOM Ha puc. 3.2, TonbKo 1oa S U R HaJo B Hel
MMOHMMATh MaTEepPUAIIbHBIE MTOJICUCTEMBI, (PUKCUPYIOIINE CTUMYJ U peakiuio. Takoe coBnajieHne He COBCEM
ciryuaitHo. Kak Mbl ye TOBOPHIIM TIPU OTIPeIeNICHUH (PYHKIIMOHAIBHOM CXeMBbI, pa30MeHHEe MHOXKECTBA BCEX
COCTOSTHUI CHCTEMBbI Ha TTOJIMHOKECTBA, TIPUITMChIBACMbIE BEPIIMHAM Tpada, TECHO CBSI3aHO C Pa30MEeHUEM
CHCTEMBI Ha MOJICUCTEMBI. B 4acTHOCTH, ¢ KaXKI01 TOJICHCTEMOM, KOTOpasi MOXKET HAXOIUThCS B JABYX
COCTOSTHUSIX («J1a» B «HET»), MOKHO CBSI3aTh MHOKECTBO BCEX COCTOSTHUI CHCTEMBI B IIEJIOM, ITPH KOTOPBIX 3Ta
cHCTEeMa HaXxOJHUTCS B ONPEICIICHHOM COCTOSIHUM, CKaXeM «J1a». [Ipoiiie roBopsi, pu ONpeIeiCHu!
0606H_I€HHOFO COCTOSAAHUA MBI YUUTBIBACM TOJIBKO COCTOSHHUC HaHHOﬁ IIOACHUCTEMBI, a YTO ACIACTCA C
OCTaJbHBIMU MOJICUCTEMAMH, HaM Oe3pa3nuyHo. JlomycTum, 4To OyKBBI S U R 0003HaUaI0T UMEHHO TaKue
MOACUCTEMBI, T. €. OJICUCTEMA S €CTh pacliO3HaABATENbh CTUMYJIa (MHOXKECTBA CUTYalnii) S, a mojacucrema R -
a¢dekTop, BeI3bIBatoNIuil peakuuio R. Torna yrBepkaeHue, 4To «a» B MoJcUcTeMe S mepeaeTcs Mo KaHary
CBSI3U (CTpENKA) B MOACUCTEMY R, IPUBOJS €€ TAKKE B COCTOSIHUE «71a», COBIIAJAET C YTBEPIKICHUEM, UTO
00001IeHHOE cocTosiHUE S TIepexoauT (cTpenka) B coctosiHue R. [loaTomy cTpykTypHas U GyHKIIMOHATbHAS
CXEMBI OKa3bIBAKOTCA OYCHB ITOXOXKHUMU. HpaBILa, Ha CTPYKTypHOﬁ CXCMEC HUKAK HC OTPAXKCHO, UTO «da»
BBI3BIBACT «J1a», & HE «HET», B TO BPEeMs KakK B 3TOM Bcs CyTh pediekca. Peduiekce, kak yke roBOpHIIOCS,
MOHATHE (PYHKIIMOHAIBHOE.

3.4. 3a4yeM HyXHbI accoumauum npeacTtaBneHun

OTH npeiBapUTeNbHbIE COOOpaKEHUsI HaM OTPEOOBAIMCH AJIst TOT0, YTOOBI JIyUllle YSICHUTD TOHTHE
ACCOIMAIINU H CBS3b MEXKy (DYHKIIMOHAIEHBIM ONMCAHUEM Yepe3 acCOIMAIIUN U CTPYKTYPHBIM — Yepe3
KJ1acCU(UKATOPBHI.

[TockonbKy € KaXKAbIM KIacCH(PHUKATOPOM MOKHO CBSI3aTh OHO MIJIM HECKOJIBKO 00OOIICHHBIX COCTOSHUM,
HepapXuu KJIACCU(PHUKATOPOB COOTBETCTBYET Hepapxus 0000IIEHHBIX COCTOSTHUNA. BBOIs OHsATHE
KJIacCU(UKATOPa, MBI YKa3bIBaeM, YTO KaXKJJOMY COCTOSHHIO Kiaccu(pukaTopa (Ternepb Mbl MOXKEM CKa3aTh:
KaXJIOMy 0600WeHHOMY COCMOAHUI0 CUCTEMBI B 11€JI0M) COOTBETCTBYET HAIMUKE OIPEIEIEHHOTO IOHATHS Ha



BXOJI€ CUCTEMBI, T. €. IPUHAUICKHOCTH BXOITHOW CUTYAIMH K OTIPEIEIICHHOMY MHOKECTBY. [loHSATHS
«TOHATHE» (APUCTOTEIEBCKOE) U «000OIEHHOE COCTOSTHUEY OJIM3KH MEXKTy COOOM: M TO U APYyroe —
MHOXecTBa cocTossHu. Ho «00o01menHoe cocTosiHuey — 0oiee o01ee MoHITHE, OHO MOXKET YUYUTHIBATh
COCTOSIHHE HE TOJIKO PELENTOPOB, HO M JIIOOBIX APYTHX MOJCHCTEM, B YaCTHOCTH KIaCCU(PHUKATOPOB.
[Mocnennee HeOOXOAMMO, YTOOBI CIEAUTH 32 TUHAMUKON COCTOSHUSI CUCTEMBI B Ipoliecce 00padoTku
nH(pOpMaLIUH.

[TocMoTpuM, Kak CBsI3aHBI MEXIy c000i 00001IeHHBIe COCTOSIHUS K-T0 U cieayromero K+1-ro ypoBHs
uepapxuu. OCHOBHAas 33/1a4a KJIACCH(PHUKATOPOB, KAK MbI 3HAEM, COXPAHEHUE «CYIIECTBEHHOW» U
0TOpachIBaHUE «HECYIIECTBEHHOW» HHPOPMAIMK. DTO 3HAUYUT, YTO CYLIECTBYET KaKOe-TO MHOKECTBO
COCTOSIHUHM K-T0 YPOBHS, OT KXJIOTO U3 KOTOPHIX Ha (PYHKIIMOHAIBHOM CXeMe OTXOIMT CTPENIKA K OTHOMY H
ToMYy ke cocTostHuIO K+1-ro ypoBHs. Ha puc. 3.3 npeacrasnenus (o6o0menHbie coctosiaus) 7 u T, B paBHOM
Mepe BbI3bIBaIOT npeactaBienue U. Ecou T u 7> Bceraa comyTCTBYIOT IpYT APYyTY, TO Takasi cxema Oyaer
3aBEJJOMO BBITOJIHA KUBOTHOMY. EMy He Ha/i0 3HaTh, YTO UMEET MECTO Kak 7 Tak U 77, JOCTaTOYHO 3HATh, YTO
umeet Mecto U. Takum 00pa3oM U OCyIIeCTBISIETCs 0TOpachiBaHUE JTUIIHEH HH(pOpMAIINHU, C)KATHE €€
nosie3Hoi yactu. Cxkarne MHPOPMAIMKA OKAa3bIBAETCSI BOSMOXKHBIM OJiaromapst Tomy, uto 1 u 7, Bcerna
BCTPEYAIOTCS BMECTE. DTO €CTh HEKUIl (PaKT, BHEIIHUH 110 OTHOIIEHUIO K HEPBHON CHCTEME U OTHOCSLIHICS
JMIIb K TOTOKY CUTyallui, I0/1aBaeMbIX Ha €€ BX0JA. OH CBUIETENBCTBYET O HAJTUYUH ONPEACICHHON
OpPraHU30BAHHOCTH ITOTOKA CUTYaIU, SBIISIOLIEINCS CIEICTBUEM OPraHU30BaHHOCTHU CPEJIbl, OKPYXKaroIleh
KUBOTHOE. Y CTPONCTBO HEPBHOU CHCTEMBI U €€ IeATEITbHOCTh — CHCTeMa PeQIIEKCOB — OTPAKAIOT CBOMCTBA
BHeNIHeH cpenbl. [IporcxoauT 310 moToMy, 4To, MPoOysl pa3Hble BApUaHThl OTOpackiBaHUs HHGOpMAIIUH,
MIPUPO/Ia HAXOJUT, B KOHIE KOHIIOB, TAKOW BaApUAHT, KOI/1a OTOPAchIBae€TCsl B CAMOM JI€JI€ JIMILIHSASA
uHpOpMaLys, SBIAIOMIAsICS TAKOBON BCIEACTBUE YaCTHUYHONW OPTaHU30BAHHOCTU BHEILIHEH CPEIbl.

T,

Puc. 3.3. Accoumanus npencTaBiIeHni

Ha stane 6e3ycinoBHOro peduiekca CTpyKTypa TakHX CBsi3ell, Kak H300pakeHHbIe Ha puc. 3.3, He MeHseTCs Ha
MPOTSKEHUH KU3HU KUBOTHOTO M OJMHAKOBA Yy BCEX KUBOTHBIX JaHHOTO Buaa. Ho, kak MBI y>ke rOBOpHIIH,
TaKoe MOJIOKEHHUE HeyOBIeTBOpUTENIbHO. HacTymaer MeTacucTeMHBbIN Iepexo, U CBA3H MEXTy
00001IEHHBIMU COCTOSTHUSIMU CTAHOBATCS yNpaBisieMbIMU. Tenepp, €ciii B UHAUBUIyaJIbHOM OIIbITE
xuBoTHOTO 77 1 7> Beerna (Miau XOTs Obl JOCTATOYHO YacTO) COMYTCTBYIOT APYT APYTY, B €T0 MO3TY
00pa3yroTcsl HOBbIE CBSI3U, HE IE€TEPMUHUPOBAHHBIE HACIEACTBEHHOCTHIO OJJHO3HAYHO. DTO U €CTh
accoyuuposanue - 00pa3oBaHNe HOBOW acCOIMALIUU MPEICTaBICHUI.

ScHo, 4TOo acconuanyu 00pazyoTCs MEXy MPEACTaBICHUSIMU BBICILIETO YPOBHS Hepapxuu. Takum oO6pazom,
camble 00IIIe KOPPETSIIUU BO BHEIITHEH cpefie, OIMHAKOBBIC JIJIsl BCEX BPEMEH M BCEX MECT OOUTaHus,
OTpakaloTCsl B IOCTOSIHHOM YCTPONCTBE HIDKHUX YPOBHEH kiiaccupukaTtopoB. boiee yacTeie Koppensnuu
OTPaXKaOTCsl IEPEMEHHBIMU CBSI3SIMHU Ha BBICIIIEM YPOBHE.

3.5. BbI30oB no gononHeHuro

Cxema Ha puc. 3.3 MOXET BbI3BaTh HeloyMeHue. ['oBopst 00 accouanuu npeacTaBleHui, Mbl OOBIYHO
MOJpa3yMeBaeM HEUTO BpOJE IBOMHOU CBs3U Mexy 1) 1 1>, korna 7 BeI3bIBaeT 1>, a 1> Bei3biBaeT 77. Ha
HaIeH e cxeMme 00a MpeICTaBIeHUs BBI3BIBAIOT HEUYTO TPEThE, a UMEHHO U, mpuieM oOpaTHbIe CTpesiku oT U
K 71 u T, OTCYTCTBYIOT. B NeliCTBUTENIHHOCTH k€ cXxeMa Ha puc. 3.3 6ojiee TOYHO COOTBETCTBYET MOHITHIO
acColMAIMU TIPEACTABICHUH, YeM CXeMa C IBOMHOM CBA3BI0. B 4acTHOCTH, OHA COAEP>KUT BHI3OB, B
OTIpeIeIEHHOM CMBICIIEe, TIpeficTaBieHueM 7 npeactaBieHus 7, (1 HA000POT), HO ITO 861308 NO OONOJIHEHUIO.
[IpencraBnenue U conepkuT B cede Kak 7 Tak u 1>, Belb OHO 3ayMaHO Hallel HEPBHOW CHCTEMON KaK
SKBUBAJICHTHOE OJHOBpEeMEHHOMY Hanuyuio 1 u T5. Iloaromy xorna 7 B orcyrcrBue 7> BoI3bIBacT U, TO B
sToM camMoM U HesiBHO conepkutcs T,. BeizpiBas U, MbI Kak Obl AomonHseM 7 HeCyIIecTBYOIUM 5.



DTOT MpoIIecC MBICIIEHHOTO JOTIOJTHEHUSI HUKAK HE CBSA3aH C TeM (PaKTOM, YTO acCOIMAIUs BHIpaOaThIBACTCS
myTeM o0ydeHHs. 371eCh UTPAET POJIb TOJIBKO caM criocod o0paboTku uHpopmanmu Mo3roM. Koraa padorarot
BPOX/ICHHBIC MEXaHU3MbI HU3IIUX YPOBHEH, 3(h(pekT nonoaHeHus nposiBisercs emuie 6ojee spko, 00 HUKaKUM
o0y4eHueM, HUKaKOi TPEHUPOBKOH BBI €T0 HE OCIa0UTe M HE YCHIIHTE.

Puc. 3.4. Touku 00pa3yroT JIMHUIO

BsrnsHuTe Ha puc. 3.4. Bel BUIUTE HAa HEM HE TOJIBKO TOYKH, HO M JIMHUIO — YTy OKpy>XKHOCTH. Ha camom
Jiesie HUKAKOM JIMHUM TaM HeT. Ho BbI MBICIIEHHO JOMOJIHAETE PUCYHOK TaK, YTOObI OHM 00Pa30BaM CIUIOIIHYO
auHMio. B Tepmunax puc. 3.3 3nech 71 — peanbHO CylIeCcTBYIOLIUE TOUKH, U - uHus, T» — NONONHUTEIbHBIE
TOUuKU. TOT (haKT, 4TO BBl yCMaTPUBAETE HECYLIECTBYIOIIYIO JINHUIO, CBUAETENBCTBYET O HAIMYMH B MO3TY (WIIH
B CeTUaTKe) KIacCu(UKaTOPOB, CO3IAIONINX MpeacTaBienue U.

[Touemy Bo3HUKIM 3T KiaccudukaTopsl? [IoToMy 4TO cUTyanuu, NOCTyMAIOIINE HA BXOJ] HAIIIETO
3pUTENTHLHOTO ammnapara, 00J1a1aloT CBOMCTBOM HEMPEePhIBHOCTH. OCBEIIEHHOCTH COCEHUX PELIETITOPOB
CETUaTKU CUJIBbHO KOppenupoBaHbl. M300pakeHne Ha ceTyaTKe — He MO3au4dHbI Habop Touek, a Habop
CBCTOBBIX ITATCH. 3Ha‘~II/IT, HCpCBOI{ﬂ I/1306pa)KCHI/IC Ha A3bIK IIATCH, MO3I' (MLI FOBOpI/IM «MO3I» yCJ'IOBHO, HEC
3a/1aBascCh BOIIPOCOM, T /i€ HA CAMOM JIeJie OCYIIECTBISETCS MePEBOI) OTOPOCUT Oecroie3Hy 0 HHGOPMAIUIO U
COXPaHUT MOJIe3HYI0. Tak Kak COCTOSATh U3 MATEH — BCE0OIIIee CBOWCTBO M300PaKEHHM Ha CETUATKE, SI3bIK
TIATEH JIOJDKEH PAacIoyiaraThCsl Ha OTHOM M3 YPOBHEH U OBITh BPOXKACHHBIM. JIMHUS, KOTOPYIO MBI «BUIMM) Ha
puc. 3.4, — 3TO IJIMHHOE U Y3KOE ISITHO.

3.6. NMNaTHa v NnnHUN

OOpaTtuTe BHUMaHKE: MBI CBEJIM IOHATHE JIMHUU K MOHATHIO MATHA. MBI JOKHBI OBUTH 3TO CAENaTh IOTOMY,
YTO MMOABOAMIIN TEOPETUUYECKYIO 0a3y MO/l CYIIECTBOBAHNUE COOTBETCTBYIOIIMX KIACCU(PHUKATOPOB.
JleicTBUTENBHO, U3 IBYMEPHOM HEMPEPHIBHOCTH N300paKEHHsI Ha CeTYaTKE MOYKHO C/I€NIaTh BBIBOJ, YTO
OCHOBHBIM MOHSTHEM JIJISI MO3Ta JOJKHO OBITh MOHSATHE MATHA, @ HE TUHUH. JIMHHUSI MOXKET BXOJIUTH JIMOO KaK
MATHO SK30TUYECKOM POpMBL, THMOO KaK TpaHuIla MEKIY MATHAMU. DTO TEOPETHUECKOE COOOpakeHne
MOATBEPK1a€TCSI MHOTUMU HAOTIOACHUSIMH.
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Puc. 3.5. MackupoBka Kpyra, 00pa3yeMoro BepIInHaMH yTIIOB

Ha puc. 3.5,a otueTuBO BUIEH KpYyT, 00pa30BaHHbIM BeplinHaMu yrioB. Ha coceHeM pUCyHKe BEpIINHBI
YTJIOB PACIOJIOKEHBI B TOYHOCTH TaK K€, HO CTOPOHBI UX HANPABIICHBI XA0TUYECKH KaK HAapYyKy, TaK U BHYTPb
Kpyra. B pe3ynbpraTe Kpyr ncuesaer. MoKHO NPOCIEAUTH 3a BEPLIMHAMM, IEPEHOCS BHUMAHUE C OAHON Ha
APYTYI0, U YOeIUTBCSl, YTO OHH PACIIONIOKEHBI HA OKPYKHOCTH, HO y6uoems 3TO MOJOOHO TOMY, KaK 3TO BUIHO
Ha MepBOM PUCYHKe, He yaaeTcs. Ml 3To HecMOTps Ha TO, YTO TOUKH, 00pa3yIoLIie OKPY>KHOCTh, BCE SBIISIOTCS
BEPIIMHAMH yTJIOB U HET HU OJJHOM BEPIIMHBI, HE JIEKALIEH Ha OKPYKHOCTH. [[axe camas mpocras mporpaMma
MAIIMHHOTO PACIO3HABAHUS OKPYKHOCTEH «yBHIena» Obl Ha puc. 3.5,0 (kak U Ha puc. 3.5.a) OKPY>KHOCTb.
Me:xny TeM Haul I71a3 €€ He BUOUT. A Ha puc. 3.5,a, TA€ BCE JIy4YH HAIPaBJICHBI HAPYKY, HAII TJ1a3 Pa3Ma3bIBacT



WX B HEKOE 1o100ue 000/a v SICHO BUJIUT BHYTPEHHUHN KPYT — JIByMEpHOE 00pa3oBaHue, msATHO. CTaHOBUTCS
BUJIHA U OKPY>KHOCTb — TPaHUIla 3TOTO MATHA.
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Puc. 3.6. Unmro3us cOmmKeHns [uaroHanei

EcTh MHOTO 3pUTENBHBIX WUTIO3UH, SBISIFOIMXCSI CIIEACTBUEM TOTO, YTO MBI «BUANM IIATHA», U TAIOIINX
MOYYHTENbHBIE IPUMEPHI BPOXKACHHBIX acconuaruii. OfHa U3 JIydlnx npejacTaBieHa Ha puc. 3.6. durypa a —
KBaJ[paT ¥ €ro IUaroHaJIN IEePECceKaroTCs MO IPSAMBIM yritoM. Ourypa 6 mocTpoeHa u3 IyT OKpY>KHOCTEH, HO
BEpIIUHBI ee 00pa3yloT B TOYHOCTH TaKOM ke KBaJpaT, Kak U Ha Qurype a, u, cie1oBaTe’IbHO, THaroHaIu
TaKOKE TIEPECEKAIOTCS MO/ IPSMBIM YIIIOM. B 3T0 mo4TH HEBO3MOXKHO MOBEPUTH — TaK BEJIMKA MIUTIO3US, YTO
JMaroHanu GUrypbl 6 TPUOIMKEHBI K BEPTUKATH. DTy WILTIO3UI0 MOXKHO OOBSICHUTH TEM, YTO BMECTE C
MHUKpPOXapaKTePUCTUKaMU HUTYPBI, T. €. C IeTaIsIMU ee (OPMBI, MBI BCETIa BOCTIPHHUMAEM H €€
MaKpOXapaKTePUCTUKY — 001l 001K, O01muit 061UK GUTypHI 6 - TSTHO, BEITAHYTOE 10 BepTHKaIu. O
CTENECHHU BBITSIHYTOCTH MOXKHO CYAMTH 10 pUrype 6. IT0 MPIMOYTOIBHHUK, IO KOTOPOTO PaBHA IIOIIAAN
¢buryp a u 6, a OTHOIIEHHE UIMPUHBI K BBICOTE PAaBHO OTHOILICHUIO CPEIHEH MUPUHBI (PUTYPHI 6 K €€ CpeaHen
BeIcoTe. ['MmoreTnyeckuii kmaccupuKaTop, perucTpUPYIOMUI OOITYIO0 BEITIHYTOCTh (GUTYPBI, IPHIACT IPU
co3eplaHuu GUrypsl 6 B TAKOE ke COCTOSIHUE, KaK MPHU CO3EPLIaHUM MPSIMOYToJbHIUKA 6. FIHa4Ye roBops, XOTUM
MBI TOTO WJIN HET, HO (Urypa 6 y HaC acCOLMUPYETCS C MPSAMOYTOIBHUKOM 6. [IpOBO/IS MBICIICHHO JMaroHajIH B
¢burype 6, Mbl OTOXKAECTBIISIEM UX C TMArOHAISIMH MPSIMOYTOJIbHHUKA 6, KOTOPBIE 00pa3yIOT OCTphIE
BepTUKaIbHBIE yIIIbl. KitaccudukaTop, perncTpupyonmii BEITSIHYTOCTh IIATHA — BEIlb, HECOMHEHHO
noJie3Hasi, 0COOCHHO MMoJie3eH OB OH JUIS HAIIMX JAJIeKUX MPEIKOB, KOTOPBIE U HE BOCIPUHUMAIN MUD B
Oosiee TOHKHX NOHATHAX. HO M3-32 TOTO, 4TO MBI HE MOKEM BKJIIOYATH M BBIKIIOYATH €r0 110 KEJTaHUIO0, OH
OKa3bIBaeT HaM MHOT/IA TyPHYIO YCIYTY, BBI3BIBAsi OOMaH 3pCHHUSI.

3.7. YcnoBHbIN pednekc n obyyeHue

OpnHako BO3BpaTUMCS OT BPOXKICHHBIX acCOIMAIMNA K BbIpa0aThIBAEMBIM, T. €. COOCTBEHHO K aCCOLIMMPOBAHUIO
npenacrasicHuid. B pazmuunu mexny cyddukcamu 3THX OAHOKOPEHHBIX CIIOB — BCS CyTh METaCUCTEMHOTO
Iepexoia OT YETBEPTOro K MATOMY 3TaIly 3BOJIFOLUU. Accoyuayus - 3T0 IPOCTO OJUH U3 ACIIEKTOB CIIOAKHOTO
pednekca, accoyuuposanue — 3TO yIpaBICHUE ACCOIMAIMSIME: 00pa30BaHNE HOBBIX aCCOIUAIINIA U
HCYE3HOBEHHE CTAPBIX.

HaubGonee moiaHO crmocoOHOCT K aCCOIMUPOBAHUIO MPEJCTABICHUHN TPOSBIISIETCS KaK CIIOCOOHOCThH K

O6p8.30BaHI/IIO (I/I, CJICOOBATCIbHO, paCHOSHaBaHI/IIO) HOBBIX MMOHSTHIH. HpHMGpOM MOKCET CITYKUTb coGaKa,
HU3JaJICKa y3Haromasa CBOCro xo3siMuHa.

(R
(U,
© ©

Puc. 3.7. Cxema ycmoBHOTO pedurekca

[TaBroBcKkuMit yCIOBHBIN peduiekc siBisieTcs: 00Jiee YaCTHBIM NPOSBICHUEM CIIOCOOHOCTH K aCCOI[MMPOBAHHIO.
Ero cxema n3zo0pakeHa Ha puc. 3.7. be3ycinoBHbIN pa3apaxuress S (€1a) BCeraa COMpOBOKAAETCS YCIOBHBIM
pazapaxuresieM S, (CBUCTOK), B pe3yJIbTaTe OHU aCCOLIMUPYIOTCS B O/IHO MpejcTaBienue U, koTopoe



BCJIEICTBHE HAJIMUUS B HEM S| BBI3BIBAET PEAKIHIO R (0THeneHue ciatoHbl). Torna paapaxurens S; Aaxe Opu
OTCYTCTBHH S| BbI3bIBaeT U H, ciie10BaTeNbHO, R. CBUCTOK BBI3BIBAET OTIEICHUE CIIIOHBI.

MoskeT BO3HUKHYTD CIEAYIOIINI BOTPOC. Y CIIOBHBIN pedIIeKC BOBHUKAET HA OCHOBE 0€3yCIIOBHOTO, CXeMa
KoTOporo ects S — R. B T0 3xe BpeMms ecnu Ha puc. 3.7 yOpaTh YCIOBHBIN pa3ApaKUTEb, TO Mbl OJTYYHM
cxeMy 81 — U — R. OTKyJa Mbl 3HaeM, 4TO CYILIECTBYET cTyneHb U? He sABisieTcs 11 3TO MPOU3BOJIBHOM
TUTIOTE3011?

B neiictBuTensHOCTH cxema Ha puc. 3.7 He COAEPKUT aOCOMIOTHO HUKAaKuX runores. [lomqyepkuem ermie pas,
YTO 3Ta cxeMa (QyHKIMOHANIbHAs, a HE CTPYKTYypHas. Mbl HE JeflaeM HUKAKUX MPEANOoI0XKEeH!H 00 ycTpoicTBe
HEPBHOM CETH, a TOJIBKO OMKChIBaeM HaOIr0gaeMble (PakThl. A 3TH (HaKThl TAKOBBI: BO-TIEPBBIX, COCTOSIHHE S}
4yepes3 MOCPECTBO KAKUX-TO MPOMEKYTOUHBIX COCTOSSHUN MPUBOJUT K COCTOSIHUIO R, BO-BTOPBIX, COCTOSTHUE S»
TaK)Xe, B KOHEUHOM cyeTe, MpUBOIUT K R. Cie10BaTenbHO, B KAKOM-TO MOMEHT 3TH JIBa MpoIecca
coenunstorcs. CocTosiHME B 3TOT MOMEHT Mbl 0003HaYaeM yepe3 U 1 mosrydyaeM cXeMy, O KOTOPOU UAET peyb.

OTHUM Hallla cxeMa M Halll TOJX0/1 BOOOIIE OTJIMYAIOTCS OT aBJIIOBCKOW CXEMBI Pe(pIeKTOPHOM IyrH, KOTOpast
KaK pa3 U BISETCA CmpYKMYpHOU CXeMOH, (PU3M0IOTHYeCKOM MO/IENbIO BhICIIEH HEPBHOM 1A TEILHOCTH.

[Ipornecc oOy4deHus, €ciii OH HE CBOJUTCS K BHIPaOOTKE HECKOJIBKHUX YCIOBHBIX pe(IIeKCOB (T. €. 3aTparuBaeT
TOJILKO PACIIO3HABATEIBHYIO UEPAPXUIO), BKIIFOUACT B ceOs eIIle dJIEMEHT HayueHlss — BBIPA0OTKU YMEHUS,
HaBBIKA.

[Ipouiecc HayueHHs TaKKe YKJIaAbIBAETCS B CXEMY aCCOIIMMPOBAHUS MPECTABICHUHN IIPU TOM OOILEM CMBICIIE,
KOTOPBII MBI IPUJIA€M 3TOMY MOHATHIO. Beab HayueHne — 3T0 BbIpaOOTKa U 3aKpeIuIeHUE IeTAIbHOIO IIaHa
JUISL JOCTHKEHUS 11eJI, HOBOTO IJIaHa, KOTOPOro paHblie He 0bu10. [11an MOKHO peacTaBUTh Kak
OpPraHU30BaHHYIO COBOKYITHOCTh accolnnanuii. BcmomHnMm cxemy peryiupoBanus (cM. puc. 2.6). biok
CPaBHEHHUS JOJKEH NMPU (PUKCUPOBAHHOM 1I€JTM CONOCTAaBUTh KAXKJOW CUTYallUU ONpPEEIEHHOE EIICTBHE.
«HeoOyueHnHblIil» 6110k cpaBHEeHUs OyaeT NpoOOBaTh BCEBO3ZMOXKHBIE JEWCTBUS U OCTAHABJIMBAThHCS HA TEX U3
HUX, KOTOpPBIE MPUBOJAT K YMEHBILIEHUIO PACXOKICHHUS MEXY CUTyallMel U 1esibio (MeTo Ipod U omunbok). B
pe3yJibTaTe 00y4YeHHsl yCTaHABIMBACTCA CBA3b MEX/y CUTyallel ¥ COOTBETCTBYIOIIUM ACHCTBUEM (KOTOpOE
BE€JIb TOXKE €CTh MIPE/ICTABICHHE), TAK YTO OOYUEHHBIN OJIOK CPaBHEHUS BBINOJIHIET HYKHOE AEUCTBHE OBICTPO
u 6e30mH1O0YHO.

Heckonbko cnoB 06 uncmunkme 1 0 COOTHOIIEHUN My HMHCTUHKTUBHBIM MIOBEIEHUEM U MOBEJCHUEM,
BBIPA0OTAaHHBIM IyTeM 00yueHus. UTo Takoe HHCTUHKT? O4eBHUIHO, TO HEUTO, IepEaroIIeecs M0 HACIeICTRY,
HO 4TO0 uMeHHO? Muiep, ["ananTep u [Ipubpam B KHUTE, HA KOTOPYIO YK€ CCHUTAIUCH, ONPEICTSIOT HHCTHHKT
KaK «HACJICICTBEHHbI HEM3MEHSAEMbI HENIPOU3BOJIbHBIN IUTaH». [llTaHbl, Kak MbI 3Ha€M, YCTPOEHBI 110
HMepapXUYECKOMYy NPUHIUIY. TeopeTUUEeCKH MOKHO JOIYCTUTh CYIIECTBOBAHNE UHCTUHKTA,
PacIpOCTPaHSIONIETOCS Ha BCE 3TAXKH UePAPXUH, BKITFOYAOIIETO U OOIIYI0 CTPATETHIO, M YACTHBIC TAKTUIECKHE
MIPUEMBI BIUIOTh IO COKPAILEHUs OTAENIBbHBIX MbIIIL. «HO ecu Takoi HHCTUHKT CyIIECTBYET, — MUIILYT
yKa3aHHBIE aBTOPbI, — TO Mbl HUKOT/Ia O HEM HE CIIbIIIAIN». IHCTUHKT BCerjja COXpaHseT OnpeeiIeHHY IO
BBICOTY ITOJIO’KEHUS B UEPAPXHH ITOBEICHHUSI, IPEJOCTABIISS )KUBOTHOMY BCTPauBAaTh HEJOCTAKOLIUE
KOMITOHEHTHI HU3KUX YPOBHEW MmyTeM 00y4deHHs. BOTUOHOK, MBITAIOIMIUNCS CXBATUTh yOeraroiiee )KUBOTHOE,
JEHCTBYET, HECCOMHEHHO, MTO/1 BIMSIHUEM MHCTUHKTA. HO OJTHO /€710 mbITaThes, APYroe AeI0 YMETh 3TO CIEIaTh.
«MoxHo cunTtaTh,— nuiyT Musutep, ['ananrep u [Ipubpam, — 4T0 y KpbIC KOMYJISILINS SBISIETCS
WHCTUHKTUBHOH (hOpMOIi MoBe/IeHUs. B M3BECTHBIX OTHOIICHUSAX TaK OHO U ecTh. OgHaKo TpyOOCTh
KOIYJIATUBHOTO TIOBEJICHUS KPBICHI, KOTOpasi HE MMEET OTbITa B 00JIACTH YXa)KUBAHMsI, OTUCTIMBO MTOKA3HIBAET,
YTO U3BECTHAS MPAKTHKA B 3TUX MHCTUHKTUBHBIX PEAKIUAX SIBISIETCS HEOOXOTUMOIN».

[To Mepe ycnoxkHEeHHs] OpraHU3alliy )KUBOTHOTO U BO3pPACTaHUsI €ro 00y4aeMOCTH B IIPOLIECCE IBOIOUU
WHCTHUHKTHI «OTCTYTAIOT BBEPX», CTAHOBSICh Bce Ooliee abCTPakTHBIMU U OCTaBJIss BCe OOJbIIE MPOCTPAHCTBA
JUTst uX peanu3anuu. OT 3TOro MOBEICHUE )KUBOTHOTO CTAHOBUTCS BCE 00Jie€ THOKUM U ONIEPATHBHO
MEHSIIOITUMCS TTPU U3MEHEHUH BHEITHUX yciaoBuil. [llanckl BUa Ha BhKMBAaHKE YBEJIUYUBAIOTCS.



3.8. MopenupoBaHue

Jlo cux mop, ToBopsi 00 acCoMAIMIX MPEACTaBICHUI, MBI TOJTHOCTHI0 HTHOPHPOBAIN UX TUHAMUYECKHIA,
BpeMeHHOﬁ aCIICKT, T. €. paCCManI/IBaJ'II/I CBA3bIBACMBIC HpeI[CTaBJ'IeHI/Iﬂ KaK CTaATUYCCKHUC U HC UMCHOII[UEC
HUKaKOW KOOPJMHATHI BO BpeMeHU. Mexay TeM Hjiess BpeMEHH MOKET aKTUBHO BXOJUTh B HAIITU
npenacraBieHus. Mbl MOKEM MPEACTaBUTH ceOe (PUTypBhI, IBUKYLIUECS U MEHSIOLIUECS C ONPEIETICHHON
CKOPOCTBIO, MOYKEM MBICIICHHO MPOAOJIKUTE Habmogaembiid poriecc. [To mopore katurcs koneco. Be
3aKphIBacTe I1a3a Ha Mapy CEKyH/ U MPEACTaBIsIETe ABMKEHUE Kosieca. OTKPBIB I1a3a, Bbl BUAUTE €T0 HA TOM
CaMOM MECTE, TJIe U OKUJIAIU. ITO, KOHEUHO, pe3yJIbTaT acCOMAllMU IPEICTABICHNM, HO TAaKOM acCoLMaliiu
HJIN, BepHee, TaKHUX HpeHCTaBﬂeHHfI, KOTOpI)IG OpFaHI/I‘ICCKI/I CBA3aHbI C TCUCHUECM BpeMeHI/I. HOJ’IO)KCHI/IC X
KoJieca B MOMEHT BPEMEHHU { aCCOIUUPYETCS C MOJI0KEHUEM X| B MOMEHT BPEMEHHU ¢ + Af, a TaKXKe C
MOJIOKEHUEM X; B MOMEHT BpeMeHHU ¢ + 2A¢ u T. 1. Kaxknoe u3 3TUX MpeAcTaBiICHUN BKIIIOYAET B ce0s
MIpe/ICTaBJICHUE O BPEMEHHU, K KOTOPOMY OHO OTHOCHUTCA. KakoB MeXaHH3M 3TOro BKIIOUEHUS, MBI HE 3HAEM U B
COOTBCTCTBUHU C HAIIIUM ITIOAXOJAOM HE 6YI[6M CTpOI/ITL Ha 3TOT CUCT HUKAKUX TUIIOTEC3. 3aMeTI/IM TOJIBKO, YTO
HUYEro 0COOEHHO YAMBUTEIHFHOTO B TAKOM BKJIFOUEHUU HET. XOPOIIIO U3BECTHO, YTO B OPTaHU3ME €CTh CBOM
JATYNK BPEMEHHU — «BHYTPEHHUE YachD».

Acconuanys npeacTaBIeHUN, IMEIOINX BPEMEHHYI0 KOOPAUHATY, 1aeT BaM BO3MOXHOCTb IPEIBUICTh B
CBOEM BOOOpaskeHHHU OyTylue CUTyari. Mbl yCTAaHOBHIIM HAJIMYNE TAaKUX MPEICTABICHU, OMUPAsCh Ha
BHYTpPEHHHUH, CyOBeKTUBHBIN onbIT. Ho 13 Toro (hakra, 4To ’KMBOTHBIE TaKXKe OOHAPYKHUBAIOT CIOCOOHOCTh
npeABHICHUS (IOCMOTPUTE, KakK JIOBUT co0aKa KyCOK caxapa), Mbl 3aKJIF0UaeM, YTO MX IPEICTaBICHUS MOTYT
00J1a1aTh BpEMEHHOM KOOPIUHATOH.
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Puc. 3.8. Cxema MomenupoBaHus

T'oBOpS A3BIKOM KMOCPHETHKH, CBA3BIBAHKME MPEACTABICHUMN, BKIFOYAIOIINX BPEMEHHYIO KOOPINHATY, U
BBITEKAOIIAsl OTCIOJIA CIIOCOOHOCTH MPEIBUICTh OYAyIlee eCTh HE YTO HHOE, KaK MOOEIUPOSanUue, NOCMpoeHue
MoOenu OKPYKAIOIIeH Cpe/ibl.

Jagum oO1iee moHsTHE MOoJienu. PaccMoTpuM iBe cucTeMbl o, M 5. JIOIyCTUM, 9TO KaKIOMY COCTOSTHUIO A;,
CUCTEMBI (. MBI MOYKEM KaKHM-TO 00pa3oM COIMOCTaBUTh OJHO OMPEACICHHOE COCTOSIHUE B;, CUCTEMBI [ (pHC.

3.8).

OO6paTtHOE COOTBETCTBHE HE 00S3aTEIHHO JTOJDKHO OBITH OJTHO3HAYHBIM, T. €. OJTHOMY COCTOSIHHIO 5 MOXKET
COOTBETCTBOBATh MHOXKECTBO COCTOSIHUM o. Tak Kak 0060OwenHoe cocmosiHue COTIACHO HAIlIEMy OMPEICIICHHUIO
€CTh MHOXECTBO COCTOSTHUIM, MOXKHO XapaKTEPH30BaTh 3TO MOJIOKCHHE KaK B3aHMHO OJTHO3HAYHOE
COOTBETCTBUE COCMOSHULU CUCTEMBI [ 0000WeHHbIM COCMOAHUSAM CUCTEMBI .. DTO HEOOXOAUMO, HO HE
JIOCTaTOYHO, YTOOBI CYMTATH CUCTEMY [f MOJCIBIO CUCTEMBI . JIOJIKHO elle CyIIecTBOBaTh TaKOe
npeoOpaszoBanue 7(f) cucTeMsl 5, 3aBUCSIIEE OT BPEMEHHU £, KOTOPOE Modenupyen eCTECTBEHHOE TEUCHUE
BPEMEHH B CHCTEME .. DTO O03HadaeT ciieayroiee. [1ycTs nepBoHAYAIbHO CHCTEMA O HAXOIUTCS B
0000IIIEHHOM COCTOSTHUU A |, KOTOPOMY COOTBETCTBYET COCTOSIHHE B;, ccTeMsl 5. [IycTh Mo mporecTBuu



BPEMEHHU ! COCTOSTHHE CUCTEMBI 0 cTaHOBHTCS A». Torma mpeodpazoBanue 7(f) JOIKHO TIEPEBOJUTH CUCTEMY f3 B
COCTOsIHUE B>, COOTBETCTBYIOIIEE 0000IIEHHOMY COCTOSIHUIO 4>. Eciin 3T0 yciioBHe BBINOJIHEHO, MBI Ha3bIBaEM
CHCTEMY [ MOJIENIBIO CUCTEMBI Q.

[MpeoOpazoBanue 7(f) MOXKET, B YACTHOCTH, 3aKJIFOUATHCS TIPOCTO B TOM, YTO MBI ITPEJOCTABISIEM CHCTEME 3
caMo¥ 1o ce0e MEHSTh CBOE COCTOSIHUE CO BpeMeHeM. Takue Mojeny Ha3bIBaroT MOJICIISIMH B €CTECTBEHHOM
Macitabe BpeMeHH.

...Ocaxxaroniye cenany MoaKOM MO KPETIOCTHYIO CTEHY U 3aJI0KUIIH B HETO HECKOJIBKO OOUYEK C TIOPOXOM.
Psimom roput cBeua, 0T OCHOBaHUSI KOTOPOW HAYMHAETCS TOPOXOBasi JOpokka Kk boukam. Korna cBeua goropur,
Oynet B3pbIB. TOYHO Takas e cBeua, 3a%OKeHHAsl B TO e BpeMs, TOPHUT Ha CTOJIE B MalaTKe MPeIBOAUTENS
OCXKIAIOIMIMX. DTa CBeUa CIIY KUT Il HEr0 MOJIEIbIO IEPBOM. 3Hasl, CKOJIbKO BPEMEHH OCTAJIOCh JI0 B3PbIBA, OH
OTZIa€T MOCJEIHNUE paclopsKeHUs... CBUpENbIe JTUla CKIIOHWINCH Ha/l CTOJIOM, BOJIOCATHIE PYKH CKUMAKOT
opyxue. Ceua noropaer. CTpaliHblil B3pbIB COTpsicaeT BO3AyX. Mojenb He MoBea. ..

N300pakeHne Ha 3KpaHe TEIEeBU30pPa, KOTAA UAET TpaHCIAIHs (yTOOIBHOrO MaTya, MOKHO TOXKE (POPMaIHLHO
CYUTATh MOJIETBI0 (PYyTOOIBHOTO MO M TpUOYH cTaanoHa. JleCTBUTENBHO, Bce YCI0BHs coOmoieHbl. OTHaKO
qyBCTBYETCS OOJIBIIOE pa3Inyue MEXy CIydaeM JABYX CBEUEH U CIydyaeM TPaHCIALUU MaT4a. B ueM oHo
coctout? B paznmuunn nHOOpMAITMOHHBIX CBA3EH MEXIAy cucTeMaMH o U f. JItoboe nzodpakenue ff o0beKTa o
SBIISICTCS B IIIMPOKOM CMBICIIE CJIOBA €r0 Moieibio. Ho oT a K ff cyliecTByeT HelpephIBHBIN MOTOK
nH(pOpMaLH, U TOJIBKO Oaroapsi 3ToMy MOTOKY COXPAHSAETCS COOTBETCTBUE MEXKIY COCTOSHUSAMU a U f3.
Nwmes naopMaIimoHHBIN TOCTYM K 5, MBI ()aKTUUECKH UMeeM A0CTYH K a. Cuctema f Ciry>kuT Iuib (azoif
nepegaun nHpopManuu ot a.. CoBCeM Apyroe Jeio B ciydae 1ByX cBeveil. CBeua f TOpUT ¢ TaKOH ke
CKOpOCTBIO, KaK CBeua a, HO He3aBUCHMO OT Hee. [IpeBoinTeb 0caxIaloux He UMeeT JOCTyIa K CBeye o U
HE MOKET MOJIYYUTh HUKAKOM peanbHON HHPOpMAIH O ee coCToAHUU. [lyTeM MonenrpoBaHus OH
KOMIICHCUPYET 3TOT HEJJOCTAaTOK MOJYyUYeHHEM 3KBUBaJICHTHOH nHpopmaru. Cuctema S urpaer 3aech
MPUHLMITHATIBHO JPYTYI0, 60jee CyllecTBeHHY0 poiib. C ee MOMOIIbIO Kak Obl TPEO00IeBaCTCs
MIPOCTPAHCTBEHHBIN Oapbep, MpuueM 0e3 YCTAaHOBJICHHUS KaKUX-THOO0 HOBBIX HH(POPMAIIMOHHBIX KaHAJIOB.

Emie Gonee BakeH ciydaii, Korjia MoieIb IOMOTAeT MPEeoI0JIeBaTh HE IPOCTPAHCTBEHHBIH, a BpeMEHHOM
Oapwep. MadopmanmonHoro kanana B OyayIee, yBbl, HE MPOJIOKHUITL. A MOJIEITh TIO3BOJISIECT HAaM JICHCTBOBATH
TaK, Kak Oy/ATO TakoW KaHal ecThb. J{Js 3TOro HaJio TOJIBKO, YTOOBI BEITIONHEHHE TpeoOpa3oBanus 7(f) Hax
MOJIEJIbIO 3aHMMAJIO MEHBIIIE BPEMEHH, YeM camo BpeMst £. M0oKHO ObLIO OB TPUBECTH MHOTO ITPUMEPOB
WCIOJIb30BAaHUS TAKUX MOJIENIeH B )KU3HU COBPEMEHHOTO YEJIOBEKa, OJTHAKO BPSIJ JIU B 3TOM €CTh
HE0OX0AMMOCTh. BepHemcs erie pa3 K accoIuaiusM MmpeacTaBICHUH.

MbI BUIENIH, YTO ACCOLUMALIMU CTATUYECKUX MPEACTABICHUN OTPAKAIOT HATUYHUE MPOCTPAHCTBEHHBIX
KOppeJISLMii, B3aUMOCBSI3€l B OKpy:katouiei cpene. TouHO Tak e acCOlMAMU TUHAMUYECKUX MPEICTaBIECHUN
— MOJENH, CO3JaBAEMbIE MO3TOM — OTPAXKAIOT JUHAMHYECKHE BPEMEHHBIE KOPPEIALIMU, CBOMCTBEHHbIE
BHEIIHeH cpene. CuTyanus x 4epes BpeMs / BhI3bIBAET (HIJIM MOKET BbI3BaTh) CUTYAIlMIO ¥ — BOT 00IIas
(dhopMyIia TaKUX KOPPEISLUT, U 3TH KOPPEISALNY 3alle4aTiieBaloTCs B MO3TY B BUJIE COOTBETCTBYIOIIUX
accoIlMaInn.

3.9. No3HaHne mupa

Urto Takoe 3HaHne? Kak MOXKHO ¢ KUOEPHETUYECKON TOUKH 3PEHHSI ONKUCATh Ty CUTYAIlHIO, KOT/1a YeJIOBEK MIIH
YKUBOTHOE 3HAET TO-TO U TO-TO?

JlomycTuM, BBl 3HAa€TE, YTO B COCEHEH KOMHATE HaXOATCs JIBa YyejoBeka. ToT (akT, 4TO OHU Tam
JIEUCTBUTEIBHO HAXOIATCS, 03HAYAET, YTO €CJIM Bbl BOMAETE B KOMHATY, TO YBUAUTE TaM JIBYX Jtojaeu. Tor
(hakT, 4TO BBI 3HAETE 00 ATOM, O3HAYAECT, YTO, HE BXOJII B KOMHATY peajbHO, a JIUIIb MPEJCTABUB, KaK BbI
OTKpBIBAETE JIBEPh M BXOAUTE B KOMHATY, BBI IIPEICTaBIsETe ce0e U IBYX JIIOJCH, HAXOIAIIMXCS B KOMHATE.
CrnenoBaTesbHO, B BallleM MO3TY UMEET MECTO acCOLUAIIMSI MPECTABICHUHN, TTO3BOJISIONIAs BaM MPEIBUIETh
pe3yabTaThl HEKOTOPBIX AEHCTBUM, T. €. HEKOTOpask MOJIEIb J€HCTBUTEIBLHOCTH. TaK ke HHTePIPETUPYIOTCS
YTBEPIKACHHS, UTO, BUJISI KATSIIIIEeCs KOJIeCO, BBl 3HACTE, TIe OHO OYJIET Yepe3 CEKyHIy; 4TO coOaka, Ha
KOTOPYIO 3aMaxuBaIOTCs NAJIKO, 3HAET, UTO MOCIEAYET yaap, U T.I. 3HAHUE — 3TO HAIIMYKE B MO3TY KaKOU-TO



MOJIETH JeUCTBUTECILHOCTH. Y BeJIMUCHNE 3HAHUS, T. €. BOSHUKHOBCHHE HOBBLIX MOJICICH JeHCTBUTEIBHOCTH B
MO3TyY, — 3TO npouecc nosHanus. Ilo3HaHnre Myupa He €CTh IPUBUJIETUS YETIOBEKA, OHO CBOMCTBEHHO YK€
BBICIIMM >KUBOTHBIM. [ISTBIN 3Tan 3BOMIOLMK MOKHO Ha3BaTh 3TANlOM UHAMBHAYAJIBHOTO TO3HAHUS MHPA.

I'1aBa 4. YUeaoBek

4.1. YnpaBneHue accouMmpoBaHnem

MBI o101ITN K CAMOMY BOJIHYIOIIIEMY MOMEHTY B MCTOPUH KU3HU Ha 3eMIIe — MOSIBICHUIO MBICIIAIIETO
CYILIECTBa, yesnoBeKka. JIoruka Haiiero moBecTBOBaHUA MMOOYkK/1aeT HAC CBSI3aTh BOSHUKHOBEHHE MBIIILJICHUS C
OouYepeHBIM METACUCTEMHBIM IIEPEX00M. B HacTosmee BpeMs MBI €11ie TaK MaJIo 3HaeM O IIpolecce
MBIIIJICHUS U O CTPYKTYPE MBICIISIILIET0 MO3Ta, YTO BCAKYIO TEOPHUIO, IPETEHAYIONIYIO Ha 0OBSICHEHHE ATOTO
SIBJICHUS B LIEJIOM, HAJI0 pacCMaTpUBaTh Kak runorerndeckyro. CiiejoBaTeabHo, U K Hallled KOHUEIINY
MBIIUICHHS HA/10 OTHOCUTBHCS Kak K runorese. OTHaKo 3Ta KOHUEMINS YKa3bIBa€T MECTO MBILIUICHHS B PSILY
€CTECTBEHHBIX SIBJICHUH U, KaK MBI YBHJIUM, IPUBOANUT B CHCTEMY OOIIMPHOE MHOKECTBO (hakToB. B ee monb3y
TOBOPHT TaK>Ke MOJTHOE OTCYTCTBUE MPOU3BOJIBHBIX JOMYIIEHUH YaCTHOTO XapakTepa, KOTOpoe 0ObIYHO
MPUXOJUTCS AeaTh, KOTAa TEOPHsI BKIIIOYAET CTPYKTYPHOE OMHMCAHUE MaJo U3yYEeHHOTO 00beKTa. Sapom
Halle KOHUENIUY SIBISIeTCA He KaKasi-TuO0 TUII0Te3a O KOHKPETHON CTPYKType U MeXaHu3Me paboThl MO3ra, a
BBIOOp TaKMX (PYHKIMOHAJIBHBIX NOHATHH, Yepe3 KOTOPhIe CTAHOBUTCS BO3MOXKHBIM IOCIJIE0BATEILHOE U
JOCTATOYHO YOEIUTENbHOE O0BsICHEHHE (DAKTOB, OTHOCSIINUXCS K MBILIUICHHUIO.

Wrak, MBI yTBEpKAAEM, YTO NOSBIICHUE MBICIAIINAX CYLIECTB, 3HAMEHYIOLIEE Ha4aJI0 HOBOT'O ATAIA YBOJIIOLMH
U Ja’ke HOBOM 3pbl — Opbl Pazyma, ecTh He UTO HHOE, KaK 0YepeJHOW METaCUCTEMHBIH Mepexos,
MPOUCXOAAIINH 10 hopmyIie

Ynpasenenue accoyuuposanuem = Moiuinenue.

Yt0o0bI AO0Ka3aTb 3TO YTBCPIKIACHUC, MbL GYI[CM AHAJIU3UPOBATH CJICACTBUS, BBITCKAIOMIUC U3 YIIPABJICHHUA
ACCONUMHUPOBAHUEM, N OTOXKACCTBIIATE 3TH CIICACTBUA C TEMU (bOpMaMI/I MMOBCACHUA, KOTOPBIC MBI Ha6moz[aeM y
MBIC/AIUX CYIIECTB.

IIpexne Bcero, 4To Takoe ynpasieHue accoruupoBanuem? [Ipencrasnenust X u Y acconuupyores y
KUBOTHOT'O TOJIBKO B TOM CJIy4ae, KOTJJa OHU COBMECTHO MOSBIISAIOTCA B ero omnbiTe. Ecnu He Oyaer nx
COBMECTHOTO (KaK MpaBHJI0, MHOTOKPATHOT'0) MOSIBJICHHsI, TO HE BO3HUKAET U accolranuu. JKuBoTHoe He
BOJIBHO YTIPaBJISITh CBOUMU accouuanusiMu. OHO UMEET TOJIBKO T€ acCOLMAIUH, KOTOpPbIE €l HaBA3BIBAET CPE/a.
VYnpaBieHne accoMMpOBaHUEM 03HAYAET HAIMYHE B MO3TYy MEXaHU3Ma, IT03BOJISIOLIET0 aCCOLUMPOBATh
Jr00bIe 1Ba UM HECKOJIBKO MPEJCTABIEHUH, KOTOPbIE BOBCE HE UMEIOT TEH/ICHIIMU BCTPEYATHCS B OIBITE
COBMECTHO. [IHaue roBops, 3TO IPOU3BOJILHOE, HE HABA3aHHOE BHEIIHEN CPEIO aCCOLMMPOBAHUE.

Kazanocsk 0Obl1, 5Ta akius coBepiieHHo 6eccMbiciienHa. B oropone 6y3uHa, a B Kuese asnpka — K uemy
CBSI3BIBATh ATH JIBa (pakTa, KOTOPHIE HA CAMOM JIeJie HUKAK HE CBA3aHBI MEXKIY CO00#?

Tem He MeHee, MPOU3BOJILHOE ACCOIMUPOBAHUE UMEET TITyOOKui cMbIci. OHO IeWCTBUTENHHO OBLIO OBl
0eCCMBICIIEHHBIM, €CJIH JIeTEIbHOCTh MO3Ta CBOJIMIACh Obl K TACCHBHOMY BOCHPUSATHIO BIIEYATICHUH, UX
COPTHUPOBKE, KOMIIOHOBKE U T. Il. Ho y Hero ectb u apyras 3ajaya, KCTaTH OCHOBHAsI, — YTIPABIISATh
OpraHU3MOM, OCYILIECTBIIATh AKTUBHOE MOBEAEHUE, KOTOPOE MEHSIET OKPYKAIOILLYIO CPEAY, CO3AaET HOBBIN
OMBIT. MOKHO TTOOUTHCS 00 3aKiaj, 4To OyAMILHUK U TIOJICTaBKa IS YailHIKA HUKAK HE aCCOIUUPYIOTCS B
BallleM CO3HAaHMHM. [ B CO3HAHUM BalIEro TPEXJETHEro cbiHa Toxke. Ho, Bnpodem, TOIbKO A0 MOPHI O BPEMEHH.
B oaunH npekpacHbiif MOMEHT B TOJIOBE FOHOTO TpaXKJAaHNUHA TOYEMY-TO BOSHUKAET aCCOIMAIUS MEXIY BYMS
STUMHU NPEAMETaMU U UM OBJIa/IEBA€T HEMPEOAOIMMOE KeJlaHUue TOCTy4YaTh MOJACTaBKOM Mo Oy MIIbHUKY. B
pe3ysbTare MpeIMEThI IPUXOIAT B COCTOSTHUE PEATBHOTO, (PU3NISCKOTO B3aUMOICHCTBUS.



[Tpu MeTacuCTEMHOM MEPEX0JIe TO, YTO PaHbIIe ObLUTO 3a)UKCHPOBAHHBIM M OJHO3HAYHO OTIPE/ICIICHHBIM
BHEIITHUMH YCJIOBUSIMU, CTAHOBUTCS U3MEHSIEMBIM, TI0JIBEP)KEHHBIM JICHCTBUIO METO1a TIPOO M OLITHOOK.
VYnpasneHue acCOUMUPOBAHUEM — ITO, KaK U BCAKU METACUCTEMHBIN NIEPEXO/I, B BBICIIEN CTEIICHU
PEBOTIONIMOHHBIN I1ar, HAMPABJICHHBIA MTPOTUB PaOCKOTO MOCTYIIIAHUS OPTaHU3Ma JUKTATyPe BHEITHEH CPEIbI.
Kak Bcerna B MeToze mpo0 1 ommboK, TOIBKO KaKasi-TO HEOObIIIasi 4aCTh MPOU3BOJIBHBIX aCCOIMAIINN
OKa3bIBACTCSI TIOJIE3HON W 3aKPETUIETCSI, HO ATO TaKHE aCCOIMAIMK, KOTOPhIE HE MOTJIM ObI BO3SHUKHYTh
HEMOCPEACTBEHHO MO BIUSIHUEM BHEITHEH cpeabl. OHU-TO U 00€CTIeYNBAIOT pa3yMHOMY CYIIECTBY TaKHE
(hopMBbI TOBEICHNS, KOTOPbIE HEOCTYITHBI )KUBOTHOMY, 3aCTBHIBIIEMY Ha MPEABLAYIIEM dTare.

4.2. Urpa

Bricmie )KUBOTHBIE 0OHAPYKUBAIOT OHY HHTEPECHYIO (hopMy MmoBeneHMsI, KOTOpast POAHUT MX C JIOABMH U
SBJISIETCS] CBOETO POJIa MPOBO3BECTHUKOM MPUOIIMKEHUS 3pbI pazyma. Peub uyer He 0 oBe/IeHUH, CBSI3aHHOM
CO cllapuBaHHEM (KOTOPOE TAKyK€ MHOI/IA HA3bIBAIOT UTPOIL), @ O «UYUCTOW» U, IO BUAUMOCTH, COBEPLIEHHO
OeclenbHOM Urpe, Urpe s yA0BOIbCTBHS. Tak UrpaeT KolllKa ¢ 0yMa)KKOM, UTPAIOT APYT C APYTOM JAETEHBIIIN
BCEX MJIEKOIIUTAIOIINX, a TAK)KE U B3POCIIbIE KUBOTHBIE.

Uro xe Takoe urpa? Kak Bo3HUKAET 3TO ABJIEHHUE B )KUBOTHOM Mupe?

OOBIYHO UTPY OOBACHAIOT MOTPEOHOCTHIO B TPEHUPOBKE MBIIII] M HEPBHOM cucTeMbl. HecoMHEHHO, uTO Urpa
OKa3bIBAaET B 3TOM CMBICIIC TIOJIOKHUTEIBHOE BIUSHHE, T. €. OHA MoJie3Ha. OHaKO HETOCTaTOYHO YKa3aTh Ha
TMIOJIE3HOCTH (POPMBI TOBEACHHUSI, HAJO €Ille O0BICHUTH, KAaK OHA CTAHOBUTCS BO3MOXHOU. Korma KoTeHok
urpaet ¢ OyMaKKoW Ha HUTKE, OH BeJIeT ceOs Tak, Kak OyaTo OH MpUHUMAET ee 3a 100bay. Ho Obu10 OB
HEJOOIICHKOM YMCTBEHHBIX CIIOCOOHOCTEN KOTEHKA MoJIarath, 4TO OH BCepbe3 3a0myxaaetcs. Her, oH yxe
MHOTO Pa3 JIOBHJI 3Ty OyMaXKkKy, Kycal ee, OIIyIal ee MPOTUBHBIN, HeCheJoOHBIH 3anax. [IpencraBienue
KOTEHKa 0 OyMa)KKe He BKIIFOUAETCS B MOHATHE «00bIUay. MeXly TeM 3TO MPeICTaBICHHE YaCTHYHO
AaKTUBU3HUPYET TOT CaMblii IJIaH IEHCTBUM, KOTOPHII HOPMAJIbHO aKTUBU3UPYETCS OHATHEM «J100b14a». TouHo
TaK e BOJIK, UTPAIOIIHI ¢ TOBapuUIlleM, BOBCE HE IPUHUMAET €ro 3a Bpara, HO BeJleT ce0s — 10 onpeeseHHOM
4epThl — TakK, Kak OyATo repe HUM Bpar. B 3ToM Bcs CymHOCTD UTphl. E€ MOXKHO MOHATH Kak MPOU3BOJIbHOE
YCTaHOBJICHHE aCCOLMALIY MKy ABYMs IpeIMeTaMu: Oymaxkka — J100bI4a, ToBapuIl — Bpar. B pesynbrarte
BO3HHUKAET HOBOE MPE/ICTaBICHUE, KOTOPOMY, CTPOTO TOBOPSI, HET 3KBUBAJICHTA B pealbHOCTU. Takoe
MIpe/ICTaBJICHUE MbI Ha3bIBaeM hanmasueli, TIOA0M 8000Opadicerus. IT0 OyMaxka, KOTopasi, C OJHOU CTOPOHBI,
SIBHO HE €CTh JJOObIUA U B TO K€ BpeMs Kak OyITo ObI U JOOBIYA; 3TO TOBAPHIIL, KOTOPBIA OJTHOBPEMEHHO H
TOBApUII] U Bpar.

CuHTEeTHYECKOE TPEACTABICHUE TOPOKIAET U CHHTETUUECKUH TIJIaH JEHCTBUM, UTPOBOI Tu1aH. Boik BrosiHe
CEPBE3HO, M30 BCEX CHJI, CTApaeTCs JOTHAThH U BUEMUTHCS B TOBAPHUIIA, HO KYCA€T €T0 Y>Ke HE BCEPhE3.

Jla, urpa TpeHUpYyeT MBILILIBI, BbIpadaThIBacT HABBIKH, KOTOPBIE IPUTOATCS IpU ASUCTBUAX Beepbe3. Ho 1o
CKOpee MPOU3BOIUT BIIEUATICHHE MTOJIE3HOTO TOOOYHOTO Pe3yJIbTaTa, YeM CIIeIHAIBHON CTPATEeTUIEeCKOM 1eH,
paau KOTOpOil pa3BUBAIOTCSI UTPOBBIE (POPMBI MMOBEAECHUS. XOPOILO N3BECTHO, KakK JIt00AT urpath netu. Ho B
HUrpe Ux MpUBJICKACT HEC TOJBKO U JaK€ HEC CTOJILKO YIOBOJBCTBUC OT (1)I/I3I/I‘~ICCKOFO YHOPpa)XKHCHUA WU
MIPOSIBJICHUS CBOEH JIOBKOCTH, CKOJIBKO MI'pa Kak TakoBast. Korjja MajdbuuKu UrparoT B COJNJIATHKOB, a IEBOYKHU B
KYKJIbl, OHF HHYETO HE TPEHUPYIOT, KPOME CBOETO BOOOPAXKEHUSI, T. €. CIOCOOHOCTH MPOU3BOIBHOTO
accoruupoBanusi. OT 3THX-TO MIPOU3BOJIBHBIX aCCOLMALMI OHU U MOJIyYalOT YJOBOJIbCTBHE. JleTckas urpa —
(aza pa3BuTHs, Yepe3 KOTOPYIO HEM30EIKHO JTOJKCH MPOUTH KaXIbIH YEJIOBEK, YTOOBI CTATh YEITOBEKOM.
K.YykoBckuii B cBoel 3ameuaTenbHON KHUre «OT ABYX JI0 ISTH» MHOTO CTPAHUI] MOCBSINAET Pa3BUTHIO MBICIU
00 abCoMIOTHON HEOOXOUMOCTH 3JIEMEHTOB UrPhI M (paHTa3uM B BOCIUTaHUM pebeHka. /et He MoryT
00oHTHCH 0€3 HUX, OHU HYKHBI UM, KaK BO31yX. JleTH MpeatoTcsi Urpe CO BCEM JKapoM, OIIYyIIas € KaK HeuTo
HY’KHOE, BakHOE, cepbe3Hoe. K.UykoBCckuil mumier:

1 3Han1 ManbpuyraHa, KOTOpbId, Urpasi B TpyOOoUHCTa, BOCKJIUKHYJ:

— He Tporaii mens1, mama, Tbl 3anaukaemscs!.. I ipyroro, KOTopblii 1o X0ty UIpbl HAI0JITO IPEBpaTUIICS B
KOTJIETY U, JOOPOCOBECTHO LIMIIS HA CKOBOPOJIE, B CEP/IIaX OTTOJIKHYJ CBOIO MaTh, KOTJa OHa OpocHiach K



HEMY C IOLIEITYSIMU:
— Kak TbI cMeelb 11eJ10BaTh MEHs KapeHHOTO!

UyTs Most TpexieTHsisi Mypa, urpas, pa3iokuiia Ha MMoJIy CBOM KHUTH, KHUTY TOTYAC K€ CAENAINCh PEUKOH, T
OHa JIOBWJIA peIOY U cTHpaia Oenbe. M, HeuasHHO HACTYNHMB Ha OJHY KHHUTY, OHA TaK €CTECTBEHHO BCXJTUITHYJIA
«Oit, 51 3aMounsa cede HOTY», UTO U 51 Ha CEKYH/y MOBEpwi, OyATO 3TU KHUTH — BOJIa, U 4yTh HE OpocuIcs K
HEH C ITOJIOTCHIIEM.

Bo Bcex 3Tux urpax pedsTa BICTYNalOT KaKk aBTOPBI M B TO e BPEMsI UCIIOTHUTENIH CKa30K, BOIUIOMIAIOLINE UX
B CIIEeHHYeCKHX oOpazax. 1 jxax/1a BepuTh B CBOM CKa304HBIM BHIMBICEI Y HUX TaK BEJIMKA, YTO BCSIKas
ITONBITKA IIOCTABUTH UX B PAMKH JACHCTBUTEIIBHOCTH BBI3BIBAECT Y HUX JKAPKHUM MPOTECT.

UYepes moTpeOHOCTD B UTPE armapaT yIpaBiIeHUs aCCOLMALMAMU BIIEPBBIC 3asBISIET O CBOEM MpUCYTCTBUH. U
MIOCKOJIbKY OH CYILIECTBYET, OH JIOJKEH paboTaTh, OH TpedyeT cede Jena. ITo Tak ke eCTeCTBEHHO, KaK TO, UTO
Jerkue TpeOyIoT BO3AyXa, a XKely 10K — MUIIH.

4.3. AsroTtoBneHne opyaumu
OJQHaKO OCTaBUM MTPHI U MIEPEUJIEM K CEPHE3HBIM MOCTYIIKaM B3POCIIBIX JIOJICH.

I'oBOpst 0 MPOUCXOKACHUH YEIIOBEKA, B KAYECTBE MIEPBOTO €r0 OTIIMYHUSA OT )KMBOTHOI'O YKA3bIBAIOT Ha
HCIIOJIb30BaHNE U U3TOTOBIIEHUE OpyIui. Pemaromum 31ech SBiseTcs, KOHEUHO, U3TOTOBIEHUE OPYIUi.
Hcnonws30BaTh npeaMeTsl B KAYECTBE OPYAUN MOTYT M )KMBOTHBIE. J[ATIIOBBIN BBIOPOK ¢ ["anmanmarocckux
OCTPOBOB C IIOMOIIBIO KOJIFOUKH KAKTYyCa WM LIETIOYKN BBIKOBBIPUBAET YEPBSIKOB U3 KOPBI AepeBa. Kaxplii,
KTO BHJIE] HA KHHOKAIpax, KaK JOBKO YIPABISAETCSA BBIOPOK C 3a)KaTOM B KIIFOBE KOJIFOYKOM, HE MOXKET HE
COIJIACUTHCS, UTO ITO SIBHOE M BECbMa MCKYCHOE HCIoJIb30BaHue opyaus. KanudopHuiickas Mopckas BbaApa
JIOKUTCS Ha CIIMHY Ha MMOBEPXHOCTHU BOJIbI, KJIAJIET ce0e Ha rpyb IIIOCKUI KaMeHb U pa30uBaeT 00 Hero
pakymku. OGe3psiHaM CIy4aeTcs MOJIb30BaThCsl MAIKONW M KaMHEM. DTH IPUMEPbI Ype3BbIYaliHO CKY/IHBI,
OJIHAKO OHU ITOKAa3bIBAIOT, YTO NIPUHIUIINAIBHO B UCIOJIb30BAHUH )KMBOTHBIM OPYIUN HET HUYETO
HEBO3MOXKHOT0. B camoM fierne, mouemy I1aH JEHCTBHI, IEpe1aBaeMblil 10 HACJIEACTBY U IOJKPEIUIIEMbII
o0yuyeHHeM, He MOXKET BKIIIOYaTh BEIOOpA M UCIIOIb30BaHUS ONPEEICHHOT0 poia npeameToB? Beab Takue
MOHATHS, KAK «UIMHHOE, OCTPOE» WM OKPYTJIOE, TSKEIIOE), BIIOJIHE JOCTYIIHBI )KUBOTHOMY. O4€BHIHO,
MIPUMEPBI, 110100HBIE TPUBEACHHBIM BBIIIE, PEIKA IOTOMY, YTO OPYIHsl, KOTOPbIE MOKHO MOJIYYHUTh OT
IPUPOJBI 0€3 CHEeMATIbHOI0 U3rOTOBJIEHNUS, BECbMa HECOBEPIICHHBI, U JKUBOTHBIE C OOJIBIINM YCIEXOM
UCTIOJB3YIOT U COBEPUICHCTBYIOT B MTPOIIECCE BOIIOIMU CBOU €CTECTBEHHBIE OPTaHbl: KIIIOB, KOTTH, 3yOBl.
YroObl HCIIOIB30BAHNE OPYAHHA CTAIO HE UCKIIIOYEHUEM, a IPABUIIOM, HAJl0 YMETbh U3TOTOBIIATh WU XOTS Obl
HaXOJUTh MoAXosmure mpeaMeTs ad hoc, T. e. crenuanbHo U JAHHOTO KOHKPETHOTO CITy4asl.

JomycTrmM, BaM HaZ0 3a0UTh TBO3/Ib, 4 Y BAC MO PYKOM HET MOJIOTKA. BBI OrIsiIbIBacTECH, UIIIA TTOAXOASIIUN
MPEAMET, ¥ BUJUTE Ha cTOJIe OpOoH30BHIN Or0cT Hamoneona. Panbiiie BaM HUKOTIa HE TIPUXOIHIIOCH
3aK0JIaYMBATh TBO3/IM HAMOJICOHAMHU. MOXHO J1a’ke JOMYyCTUTh, YTO HUYEM, KPOME HACTOSIIETO MOJIOTKA, BBI
rBO3JIeH HE 3a0MBaJId. DTO HE TIOMEIIAET BaM B3SITh OFOCT M 3a0UTh TBO3/b. ACCOIMAIIMK TBO3/Ib — OFOCT Yy Bac
He Obu10. BBI ee coznanu 3aHoBo 1 ad hoc. Bel conocTaBuinm B cBoeM BoOOpaxeHHUHU TBO3/b U O0rocT Hamoneona,
MIpeICTaBUIIM, KaK Bl 3a0MBaeTe UM IrBO3/Ib, U OCYIIECTBIIIN ATO Ha JIeje.

4.4. BoobpaxeHue, nfaHMpoBaHue, NnpeoaosieHne NHCTUHKTA

Ecnu B MO3ry )KMBOTHOTO CYIIECTBYET aCCOLMAIUS MEX/1y MPeIMETOM X — OpYJHEM U MpeaMeToM ¥ —
00BEKTOM JIeHCTBHSA (M, KOHEUHO, (PU3NIECKasi BOSMOXHOCTH BBITIOJIHUTH JIEHCTBHE), TO OHO OKAXKETCS
CIIOCOOHBIM MPUMEHHTH opyane. Eciu e Takoi accoIanuy HEeT, TO JXMBOTHOE «HE JI0TaIaeTCs CeNaTh ITO.
Cobaxky MO>XKHO 00yUNTh OATAaCKUBATh 3y0aMu ckaMmenKy X k 3a0opy Y, 3a0uparbcs Ha CKaMeNKy U
NepenpHITUBaTh C Hee yepe3 3a00p, KOTOPBI HHAYe OHA MPeo1oIeTh He MoxkeT. Ho ecii oHa He 00yueHa
3TOMY, TO CBOUM YMOM € J10 3TOro He JoWTH. OHa MPEeKpacHO 3HAET, YTO CKAMEHKY MOYKHO IEePEIBUTATH C
MecTa Ha MecTo. OHa TaK)Ke 3HaeT, Kakue BO3MOXXHOCTH OTKPBIBAIOTCS Nepes Hell, ecly cCKaMeiKa CTOUT OKOJIO
3abopa. [IpucTaBbTe cKaMeiKy — OHA TyT K€ BCKOYHT Ha Hee U MEepenphIrHeT yepe3 3a00p (Impearnoaraercs,



YTO €H 3TO Mo4YeMy-I100 HYKHO). 3HAUUT, OHA YMEET IPEBUIECTh pe3yabTaT KoMOMHAIUU X u V.
CooTBeTcTBYIOLIas MOJIENb €CTh Y Hee B Mo3ry. Ho 3Ta Mozienb JIexUT MEPTBBIM Ipy30M, KOO cobaka HE MOXKET
MPECTaBUTh ce0e KOMOMHALMIO XY B BUJE LIENH, K KOTOPOM HAI0 CTPEMUTKCS, JUI ATOTO €l He xeamaem
8000padicenus. Maso 3HaTh, UTO OyOem, eciiu, HaJlO €I1e BOOOPa3uTh, UTO Modcem Ovimb. CyXoBaTyIo
(hopMyITy, OTOXIECTBIIAIONIYIO MBIIIUIEHUE C YIIPaBIEHUEM aCCOLMMPOBAHNEM, MOXKHO IIEPEBECTH HAa MEHEE
TOYHBIH, HO OoJiee 0Opa3HBIN A3BIK KAaK CIEAYIOIIee YTBEPKICHUE: YETIOBEK OTINYAETCS OT KUBOTHOTO TEM,
9TO OH 00J1a1aeT BOOOPAKESHUEM.

[TocTporm npocTeHbKY0 MOIETH paboThl BooOpaxeHus. O003HauUM 4yepes 4 CUTyaIuio, KOTopasi HMeeT
MECTO B JaHHBI MOMEHT, U Yyepe3 Z — CUTyaIuio, KOTOPOH HaJl0 JOCTUYh. byieM cunuTarh, 4To MpU 3aJaHHON
CUTYalli{ HETIOCPEICTBEHHO TOCTHKUMOM SIBIISICTCS JIMIITh YaCTh CUTYallui, 1 OyIeM 3alUChIBaTh 3TO
dbopmynamu BUIA

A—(B,C,H,2Z),
/i€ B CKOOKaX CTOSIT CUTyalluH, HENOCPEACTBEHHO TIOCTHKUMBIE U3 A.

I[OHyCTI/IM, YTO HEKOC )KUBOTHOC (I/I.HI/I I-IG.]IOBCK) 3HAaCT, KaKuec chyam/m JOCTHXKUMBI U3 KaKuX, T. €. B €TI0
MO3TY €CTh PSJI aCCOIUAIIN, KOTOPBIE MOKHO W300pa3uTh (hopmysiaMu, MOAOOHBIMU IPUBEACHHOW. MBI TaKkKe
OyZeM CUUTaTh, UTO [T KaXKI0TO Mepexoia OT JaHHON CUTYalluH K Ipyroi (JOCTHKUMON HETIOCPEACTBEHHO)
M3BECTHO OCYIIECTBIISIONICE €ro JSHCTBUE, HO HE Oy1eM BBOJUTH IS HEro 0003HAYCHHUS, YTOOBI HE
3arpoMOK/JaTh 3aMKCh.

Ecnu B MO3ry ecTh MMEHHO TaKasl acCOLMallus, KaK IPUBEACHHAs BBIIIE, U, CII€JOBATEIbHO, COCTOSIHUE Z
TOCTIKUMO U3 A, TO )KMBOTHOE Cpa3y e BBIIOJIHUT HYXHOE JieiicTBre. J[oImycTUM Terepb, YTO MO3T CONEPIKUT
CJICAYIOUIYIO0 COBOKYITHOCTb aCCOIHAIINA:
A4 —(B,C, D),
B— (E> F')’
D - (G7 H’ ]7 "])7
H— (B, C),
11— (B, C,2).
B 37001 Tabnuie Henb3s OTHICKATh IeHCTBHE, KOTOPOE MPUBOAUIIO ObI B Z, TOITOMY KHBOTHOE, IOCTABJICHHOE
nepe;] Takoi 3amaveit, pemunTh ee He cMokeT. OHO 100 HUYero He OyAeT Aenarh, MO0 OyaeT MeTaThCs —
coBepIaTh B OecropsKe Bce JeicTBUs, KOTOpbIE ecTh B Tabnuie. YenoBek e BOOOPa3uT, UTO OH COBEPILNIT
neiictBue A, 9ToOBI IOHATH, KAKKE CUTYAI[H CTAHYT JUIS HETO TIOCTYITHBIMH B 3TOM ciy4ae. lHaue roBopsi, oH
CO3J1aCT HOBBIE aCCOIMAIINH, KOTOPBIE MOXKHO 3aIUCaTh TaK:
A—>B—E,
A—B—>F.

[IpaBaa, 3TH accorany OKa3bIBAIOTCS B JAHHOM CITy4ae O€CIONIe3HBIMH, HO, TPOI0IIKAsl IOA00HBIE TIOTBITKH,
OH B KOHIIE KOHIIOB, HAUJET PELICHUE:

A—D—>I1— 7

Mo3xHO, KOHEYHO, UATH U C IPYroro KOHIA — OT 1eJn Z. [ TaBHBIM 3]1eCh SBJISETCS TO, YTO caMa Tabauia
accolManuii He 0CTaeTCsl HEM3MEHHOM, OHAa CTAHOBUTCS 00BEKTOM pabOThI O METOAY MPOO U OMINOOK,
IIONIOJIHSAETCSI HOBBIMH CTpOUYKaMU. U 3TH CTpOUYKH MOSIBIAIOTCA HE MO BO3AEHCTBAEM BHEIIHEW CPE/IbI
(xoTopoe ornpenensieT TONbKO UCXOIHBIN CIIMCOK acCOlMaluil), a B pe3yibTaTe (yHKIMOHUPOBAHUS



CIICMAJIBHOT'O MEXaHU3Ma, MOAYMHCHHOI'O CBOMM 3aKOHaM U IIpaBUJIaM.

3agaTku BOOGp&)KGHI/I}I CCTb U Yy BBICHINX JXKUBOTHBIX. B YaCTHOCTHU, OHU NPOSABIIAIOTCA, KaK GBIHO OTMCUYCHO, B
urpax. Y cambIX pa3BUTHIX KHBOTHBIX — YEIOBEKOOOPA3HBIX 00€3bsTH — DIIEMEHTHI BOOOPAKCHHUS yKE BIIOTHE
OTYETIMBO BUIHBI B OoBeeHNH. OHM MPOSBISIIOT COOOPa3UTENbHOCTh, HEAOCTYITHYIO co0aKaM U JPyTruM
YKUBOTHBIM. VI3BECTHBI OTIBITHI, B KOTOPBIX 00€3bsSIHA UCIIOIB30BaJIa MOICTABKY (Ky0), YTOOBI TOCTaTh
MOJIBEIICHHYIO IPUMAaHKY, U IaXke CTaBuiIa Ky0 Ha KyO, eciii 310 He momoraino. O6e3bsHa MOXKET BBITOJIKHYTh
13 0Tpe3Ka TpyObl MPUMAHKY € TIOMOIIBIO TTAJIKK, HCKATh TIOAXOISIIYIO TAJIKy W, HAKOHEII, PACHICTIUTh €
HaJaBOC, €CJIM OHA OKa3bIBACTCs CIUIIIKOM TOJICTOH U HE BXOJUT B TPYGy 910 YKC MOXHO CUUTATh HAYaJIOM
W3TOTOBIICHHSI OPY UK.

U Bce-Taku rpaHuiia MpoXoAUT HE MKy COOaKol U 00€3bsIHOM, a MeX 1y 00€3bsHOM U YeoBeKOM. B kakou-
TO MOMEHT CIIOCOOHOCTD YIPABIECHUS aCCOIMUPOBAHUEM Y HAIIMX MPEIKOB MPEBBICHIIA TOT MOPOT, 32 KOTOPHIM
OHa cTasia (HaKToOpoOM, BaXKHBIM JIJIsl BEKMBaHUA. W TOT1a HBOIOIMS TTOIIIJIA IO MTYTH COBEPIIICHCTBOBAHUS ITOM
criocobHocTH. COBEPIIMIICS METACHCTEMHBIN repexoa. YeIoBeK OTACTUICS OT MUPA )KHUBOTHBIX.

B npouiecce ouenoBeunBaHus Urpajid pojib MHOTHE (DAaKTOPHI U B MIEPBYIO OYEPElb YCTPOUCTBO KOHEUHOCTEN
4yenoBekoo0e3bsiHbl. Kakue Obl yMHBIE yKa3aHUs HU 1aBajl MO3T, OHU MPOMAIyT BIYCTYIO, €CIIM HET
BO3MOXXHOCTH HX (u3nyeckoil peanuzanuu. Ho Hamuune opraHoB, CHOCOOHBIX OCYIIECTBIISITh TOHKHE
HGFICTBHSI, caMo 110 C66€ HC MMOPOAUT MBIIIIJICHUS. Hacexomrbie (1)I/I3I/I‘-IGCKI/I CHOCO6HBI K O4Y€Hb CJIOKHBIM
orepanysM, JIansl AIEPOB MOTIIH Obl, B IPUHIIUIIE, TOXKE MOCITYKUTh UCXOIHOM TOUKOU JJI Pa3BUTHUS PYKH, &
mrymnajibla OCbMUHOTA 11O cBOen KOHCTPYKIHU COBCPIICHHCC HAIIIUX PYK. Benymaﬂ POJib, HCCOMHCHHO,
MIPUHAJUICKUT MO3TY. B TO ke BpeMsi pyku 4esloBeKOOOe3bsIHBI M BO3SMOXKHOCTh UX OCBOOOXKIEHUS IPU X060€
COJICHCTBOBAIIA TOMY, YTO CITOCOOHOCTh MO3Ta K YIIPABICHUIO ACCOLMAIIMSAMU CTalia (depe3 OCPEICTBO
WCIOJIb30BAaHUS U U3TOTOBJICHUS OpyAHii) (hakTOpOoM, MMEIOIIKMM pellarollee 3HaueHre 1Ji BbhKUBaHus. B
9TOM JK€ HalpaBJIEHUH MOTJIH JICHCTBOBATD U JIpyrue (GakTophl, HATPUMEP PE3KOEe N3MEHEHHE PUPOIHBIX
YCIIOBHM. A MOXET OBITh, UTPAIOT POJIb €IIIe KAKHEe-TO 0OCTOSTENbCTBA. BhIsICHEHNE KOHKPETHBIX YCIOBUI
MPOUCXOKACHUA UCIIOBCKA U POJIU B 9TOM IPOLECCCC Pa3JINIHBIX O6CTO$ITCJIBCTB — np06neMa CJIOKHaA U
nHTepecHas. Han Heit paboTator MHOTHE yueHbIe. HO HE OHa ABIISIETCS peIMETOM HacTosIIe KHuru. Ham
JOCTaTOYHO 3HATH, YTO HEOOXOIMMOE /TSI METACHCTEMHOT0 TIepeX0/1a COYETaHUE YCIOBHHA OCYIIECTBIISIIOCH.

Tax kak 1eu, BXOAAIIUE B KAUECTBE BAKHEHIIINX 2JIEMEHTOB B IJIaHbI, CYTh MIPEICTABICHUS, CIOCOOHOCTh
MIPOU3BOJILHO ACCOIIMUPOBATH MPEICTABICHHUS 03HAYAET CIIOCOOHOCTH IMTPOU3BOJILHOTO COCTABJICHHUS TIIAHOB.
UenoBek MOXKET pElINTh: CHavasa s caenaro A, norom B, notom C u T. 1. Bo3HUKaeT coOTBETCTBYIOLIAs
LIeTI0YKa accoruanuii. YeaoBek MOXKET PelInTh: HaJl0 00s3aTeNbHO caenath X. Bo3Hukaer accormanus «X —
HaJ0». Y ’KMBOTHOTO TOXE BCE BPEMs BO3HUKAIOT HOBbIE KOHKPETHbIE IJ1aHbl. HO MexaHu3M ux
BO3HUKHOBEHUS WHOW. OHU BCET/Ia SBJISAIOTCS YacThI0 OoJiee 00IIero (CTOSIIETO BBIIIE B HEPAPXUH) IUIAHA, & B
KOHEYHOM CYeTe — MHCTUHKTA. L{e1, KoTOophle CTaBUT )KMUBOTHOE, BCET/1a HAMPABIICHBI HA OCYIIECTBICHUE
WHCTUHKTUBHOTO TJIaHa AEUCTBUMN. IHCTUHKT — BEPXOBHBIN CY/Ibs MIOBEICHUS )KUBOTHOTO, €r0 a0COIIOTHBIN U
HempepekaeMblil 3aK0oH. YemoBeK TakkKe Moy4yaeT B HACJIEICTBO ONpPeeIeHHbIE MHCTUHKTHI, HO OJaromaps
CIIOCOOHOCTH YITPABJICHUS ACCOIMAUSIMU OH MOKET OOOUTH MX, MOXKET CO3/1aBaTh TUIAHBI, HE TIOJYHHCHHBIC
WHCTUHKTY U Jake BpakeOHbIe eMy. B oTnuyme oT )KUBOTHOTO YeloBeK caM ceOe cTaBuT enu. OTkyaa
OepyTCs ATH 1IEJIH U TIJIAHBI, Y€MY OHH CITy>KaT — 3TO APYTroi Bompoc. Mbl KocHeMcs ero, Koraa Oyaem
TOBOPUTH O YEJIOBEKE KaK O COLMAIbHOM cyliecTBe. Ceifyac HaM Ba)KHO JIMIIb TO, YTO MO3T YEJIOBEUECKOTO
WHJMBHIyyMa YCTPOEH TAK, YTO JAE€T €MY BO3MOKHOCTb BBINTH 32 pAMKH HHCTUHKTUBHOI'O ITOBEICHUS.

4.5. BHyTpeHHUN yunTenb

OTHIONIb HE KAXKAYIO OINEPaLiIo, KOTOPYIO COBEPIIAET YEIOBEK, OH COBEPIIAET «HA JINYHOM BOOOPAKEHUM», T.
€. Kak OyJITo BIepBbIe OTKphIBast ee 1 ce0s1. HanpoTus, 60bIIYyI0 YacTh ONepaiiii 4enoBeK (BO BCSIKOM
cilyyae, B3pOCiblit) ienaeT 0e3 yyacTusi BOOOpaKeHUs KaK HEYTO PyTHHHOE, IPUBBIYHOE, PETYJIUPYyEMOe yxkKe
CJIO’KMBIIMMUCS aCCOIMALMAMEI. MeXaHN3M TaKUX ONepaIfii He OTIIMYAETCs OT TOTO, YTO MBI HAOII0JaeM y
KHUBOTHBIX. U c110c06, KOTOPbIM HEOOXOAMMBIE aCCOLMAIMY ObUTH BBIpAOOTaHBI, MBI Ha3bIBAEM, KaK y
KUBOTHBIX, 00yueHreM. Ho MexaHu3M 00y4eHus y JIIoJIei U y KUBOTHBIX PaJIUKaIbHEHIINM 00pa3om
paznuyaercs.



VY JKMBOTHBIX HOBBIE aCCOIIAIINN 00Pa3yIOTCsl B HEKOTOPOM CMBICIIE HACHIIbHO, N3BHE. UTOOBI 00pa3oBaach
accouuyanus, OHa JOJKHA ObITh MOTHBALIMOHHO 00OCHOBAHA, CBSI3aHA C OTPUIATEILHOM MU MOJIOKHUTEIBHOM
smonmei. Heo6xoaumo nmoakperuienne. MHade roBopsi, 00y4eHHe MPOUCXOUT TOJBKO «METOJOM KHYTa H
npsiHuKay. Korna oOydaercs 4enoBek, OH caM HIeT HaBcTpedy oOydeHuto. He moromy, 4To OH 3HaeT, 4To
«YYHUTHCS MOJIE3HO». PeOEHOK 3TOTO HE 3HAET, HO 00yJaeTcs HauboJee JIETKO U aKTUBHO. ACCOIHAINH
00pa3yroTcs y HETO «IPOCTO Tak», 0€3 BCSIKOTo MOAKPEIieHUs. DTO paboTaeT MEXaHU3M YIpaBJICHUS
aCCOLIMMPOBAaHUEM, KOTOPBIN TpeOyeT cebe nuiy. Eciu ee HeT, 4eoBeKy CTAHOBUTCSI CKYYHO, a 3TO
OTpHUIIATEIIbHAS SMOITUS. Y YUTEII0 HET HaJIOOHOCTH HaBSI3bIBATh YTO-TMO0 PEOCHKY WIJIH YEJIOBEKY BOOOIIE, €T0
3aJaya JIMIIb B TOM, YTOOBI AaTh MUILY €ro BooOpaxkeHuto. [lomyyas 3Ty numy, 4eJI0BeK UCTIBITHIBACT
yAOBOJLCTBHE. TakuM 00pa3oM, OH BCETJla YUUTCS caM, U3HYTPH. DTO aKTUBHBIN, TBOPUECKHUI TIPOIIECC.
bnaronapst MeTacuCTEeMHOMY NEPEX0/1y YeIOBEK MprUoOpes COOCTBEHHOTO BHYTPEHHETO YUUTENs, KOTOPBIN
HEMPEPBIBHO YUUT €T0, LIeNKasi BHYyTPEHHUM KHYTOM M 3aMaHUBAasi BHYTPEHHUM MPSTHUKOM.

«BHYTpeHHMI y4HTEIBY» — HE MaHbsIK, OH NOIXOJUT PEATUCTUYECKU K BO3MOKHOCTIM y4eHHKa. OTHIOb HE
BCE MPE/ICTaBICHUS, COBIAIAIOINE WK OJM3KUE 110 BpeMEHH, 00pa3yIoT yCTOHUMBbIe accouuaryu. Eciau Ob1
9TO OBUIO TakK, TO 3TO 03HAYaI0 Obl HAIMYKME A0COIIOTHON AMSITH, T. €. BO3MOKHOCTh BCIIOMHHUTB KA JIbIi
3MM30/] cBOEH KU3HU. MBI 3HaeM, oyeMy Takoi ClIOCOOHOCTH HeT. MOXKHO c/ienaTh NpeArnoIoKeHUe, YTo s
ATOTO MPOCTO HE XBaTaeT MHPOPMAIMOHHON eMKOCTH Mo3ra. OJHAKO CYIIECTBOBAHHE JIFOJICH, YbH
CIOCOOHOCTH K 3alIOMHHAHUIO HECPABHEHHO OOJIbILE, YEM Y OOBIYHBIX JIFOJEH, TO-BUAUMOMY, IPOTUBOPEUUT
9TOU TMIIOTE3€ U CKIIOHSET K BBIBOY, YTO JIEJI0 CKOPEE B KAaKUX-TO JETAJISIX YCTPOUCTBA YIIPABICHUS
accolMMpoBaHueM. Tak WiIu MHave, HO pa3 abCOIOTHOM MaMsTH HET, HEOOX0IUM KpUTepui 11st oTOopa
accouunanuii. OIMH U3 KPUTEPUEB y YEIOBEKA TaKOH )K€, KaK y )KMBOTHBIX, — SMOIIMOHaIbHAs Harpy3ka. Mbl B
NIEPBYIO OYepeb 3aIIOMUHAEM TO, YTO CBSI3aHO € dSMOoIMsAMH. OJHAKO y YEJI0BEKa €CTh U APYTOMl KPUTEPU
(KOTOpBIH, KCTaTH, CBUAETEIBCTBYET O HATMYUU YIIPABICHUS ACCOLIUUPOBAHUEM): Mbl MOYKEM PELIUTh
3alIOMHUTH YTO-IMOO0 U B pe3yJibTaTe AEUCTBUTEIBHO 3TO 3aIOMHUTH. HakoHel, TpeTHii u camblii
3HAYUTEIIbHBI KPUTEPUN — 3TO KPUTEPUH HOBU3HBIL. MI3BECTHO, YTO YEIOBEK 3alIOMUHAECT HOBOE JUISl HETO U
PaBHOAYIIHO MPOITyCKAaeT CTapoe («B OJJHO YXO BOILIIO — B APYroe BhILIO»). Ho uem oTiuvaeTcst «kHOBOE» OT
«ctaporo»? Benp HUKaKue BIIEYATICHUS HE MOBTOPSIOTCS, CTPOTO TOBOPS, ABaXKbl. B 3TOM cMBbIce Kaxnoe
BIIEYaTJIEHUE — HOBOE. MEX/y TeM, KOTJja MbI CIBIIINM PACCyXI€HUS Ha U30UTYIO TEMY WM BUIUM Ha
dKpaHe H30UTHIC CUTYyAIlH, Mbl HAYMHACM 3€BaTh M JJOCATMBO MalleM PyKoii: « 1o yxke 0pu1o!» Korma motok
BIICYATIICHUH YKIIQJBIBACTCS B YK€ CYLIECTBYIOINE MOJIEIIH, HAIll K<BHYTPEHHUH YUUTEIb) HE BUJUT
HEOOXOIMMOCTH MEHSATH MOJIEINb M BIIEYATICHHUS IPOCKAIB3BIBAIOT 03 BCSIKUX MOCIEICTBHA. JTO TOT CITydaid,
KOTI'Jla MbI Harepe] 3HaeM, uTo OyzeT aasnbiue. Korza ske onbIT TakoB, 4YTO MbI HE 3HaeM, 4TO OyJIeT Jaliblile,
WM TeM 0oJiee ecau OH MPOTUBOPEUYUT MOJIEIH, TO MOSBISIOTCS HOBbIE aCCOLUAIIUN — MOJIEIIb YCIOKHSAETCS.
CooTHOIIEHNE C YXKE CYLIECTBYIOLIEN B MO3TY MOJEJIbIO — BOT KPUTEPUI HOBU3HBI BIIEUATIICHUS.

3aroBOpuWB O MAMSTH U IPYTHX CTOPOHAX IICUXHUKH YEJIOBEKA, MBI 3aTPOHYJIM MHOXECTBO HEPEIICHHBIX
HpOGJ’IGM. K CHaCThlO, B HAITY 3a/la4y HC BXOAHUT CUCTCMATUYCCKOC U3JIOKCHUC TICUXOJIOTUHN YCIIOBCKA, TCM
OoJiee B ee «KHOEPHETHU3NPOBAHHOMY BapuaHTe. MBI YIOBICTBOPUMCS OCTIIBIM 0030pOM MCUXUYECKUX YEPT,
OTJIMYaromuX 4€JI0OBCKA OT ) KUBOTHOTIO, I-ITO6IJI y6€I[I/ITbC5I, YTO OHU ABJJIAOTCA €CCTCCTBECHHBIMU CICACTBUAMU
METACUCTEMHOTO MePeX0/ia — BO3HUKHOBEHUS allapara, YIpaBJIsioIIero acCOIMUPOBAHUECM.

MBI BUzi€H, 4TO YIPABICHUE aCCOLIMUPOBAHUEM ITPUBOAMUT K KAYECTBEHHOMY OTJIMYHIO 00y4aeMOCTH
YenoBeKa 0T 00y4aeMOCTH KHUBOTHOTO. 3aMETHM, KCTAaTH, YTO TO OTPOMHOE KOJIHMYECTBEHHOE Pa3/IniHe,
KOTOPOE CYIECTBYET MEXKAY 00y4aeMOCThIO YEJIOBEKA U )KUBOTHOT'O U BBIPAXKAETCsI TPOCTO B KOJIUYECTBE
uHpOpMalnH, 3aIIOMIHAEMOM B TIpoliecce 00YUYEeHHUs, TAKKE SIBJISCTCS MPSIMBIM CIICICTBUEM METAaCHCTEMHOTO
nepexoaa. OHO BBITEKAET U3 3aKOHA pa3pacTaHMs IPEAIOCIETHETO YPOBHS, O KOTOPOM Mbl YIIOMUHAJIU B CBOE
Bpems. [Ipeanocneanuii ypoBeHb B JaHHOM cllyyae — 3TO (U3MUECKUE yCTPOMCTBA 17151 00pa3oBaHus
accouuanui. PazmMHo)xeHue 3TUX YCTPONCTB 03HaYaeT yBeandeHue namsatu. Orcrynas, B BUJI€ UCKIIOYEHUS, OT
CBOETO IPUHIIMIIA — HE PacCMaTpUBaTh CTPYKTYPHBIX MOJIesIel Mo3ra, Mbl yKaxkeM (puc. 4.1) Ha pa3pacTaHue
KOPBI TOJIOBHOTO MO3Ta y 4eJI0BeKa, KOTOpasi COTJIAaCHO BceoOIeMy (M XOpoIIo 000CHOBAHHOMY) MHEHHIO
SIBJIAETCS XPAHUIMILEM acCOLUALIMI.
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Puc. 4.1. HJ’IOIIIa,HL TMOBEPXHOCTHU KOPBI 'OJIOBHOT'O MO3ra Jiolmaau, OpaHryrainra 1 4eJI0OBEKa
4.6. CMmewHoOe M npeKpacHoe

Ho xauecTBeHHBIE OTIIMYMS BCE-TaKU UHTEpeCHEE. MBI YK€ YCTaHOBHWIIH, YTO HAJUYHME CHEIMAIbHOTO anmnapara
yIpaBJICHUS ACCOLIMMPOBAHUEM JIeNIAeT IS YeJI0BeKa 00yueHHe aKTUBHBIM IPOLIECCOM, CBSI3aHHBIM C
MOJIOKUTEIBHBIMU M OTPULATENBHBIMUA SMOLUAMH. DTO UCTUHHO Y€JIOBEYECKHE SMOLNHN, HEJOCTYITHbIE
CylIecTBaM, KOTOpbIE He 001aJal0T yKa3aHHBIM anmapatoM. M3 Toro ¢axra, 4To HeIbio aCCOLUUPOBAHUS
SBJISIETCS] TIOCTPOEHUE MOJIENHU (WIIM MOJIeJieil) BHELTHEH cpe/ibl, MOXKHO CAENaTh BBIBOJ, YTO HOBAsl SMOLUS
OyZeT UMETh MOJOKUTENIbHBIN 3HaK B CIIydae YCTAHOBJICHUS aCCOLMALIUH, YITyUIIalonIel MO3TOBYIO
NEeSITeIbHOCTh MUpa. DTy AMOLIMIO MOXKHO Ha3BaTh Y0080I6CMBUEM OM HOBU3HbL, YTIOTPEOIsIsl TEPMUH
«HOBH3Ha» B TOM CMBICJIE, KOTOPBI MbI IpUaeM eMy Bbllie. COOTBETCTBYIOIIYIO OTPULATENIBHYIO IMOLIUIO
Ha3bIBAIOT CKYKOW. BbIlie MBI MepeynCisuii KpUTEPUN YCTAHOBIICHUS M 3aKPEIICHUS aCCOUMALUN U OTAEIISIN
KPUTEPHI HOBU3HBI OT KPUTEPHUS HATUYUS SIMOIIMOHAILHOTO MOAKPEIIeHHs.. MBI UMM B BUAY OOBIYHbIC
SMOIIMHU, OOIIHE [ YeIOoBeKa U KUBOTHOTO. Bo3Be s y10BOIBCTBHE OT HOBU3HBI B PAHT 3MOIIUH, MBI MOXEM
OOBSIBUTH TPETHI KPUTEPHUIl YACTHBIM CITydaeM mepBoro. Toraa Mbl MOXKEM CKa3aTh, YTO HEMTPOU3BOJILHOE
aCCOIIMMPOBAHME BCET/Ia CBSI3aHO C AMOLIMOHAJIBHBIM MOJIKPEIJIEHUEM, HO YEJIOBEK 10 CPABHEHUIO C JKUBOTHBIM
o0JasaeT NpUHLUUIINAIBHO HOBBIM KJIACCOM AMOLIUH.

Jla, IMEHHO KJIacCOM. «Y I0BOJIbCTBHE OT HOBU3HBD — OUEHBb OOIIHMI TEPMUH, TOKPHIBAIOIIUIN HE OHY
SMOIIHIO, a IEJbINA Ki1acc uX. MOXKHO Cpa3y yKas3aTh JBa SBHO OTJIMYAIOIIUXCS MTPEACTABUTEIS 3TOTO Kiiacca:
YYBCTBO CMEIIHOTO M YyBCTBO MPEKPACHOT0. Bpsia 11 KTO-HUOYIh B HACTOSIIIEE BPEMSI BO3BMETCS YTBEPKIaTh,
YTO OH A0 KOHIIA ITOHUMACT HpHpOI{y ITUX 3MOHPII>1 1 MOXCT JaTb UM CKOJ'II)KO-HI/I6YZ[I) I[GTaJ'IBHYIO
KHOEpHETUYECKYI0 UHTepIpeTannto. OJHAKO HECOMHEHHO, UTO OHU HEOTACIUMBI OT MMO3HAHUS MUPA, OT
CO3JaHUs HOBEIX MOJEIIEH.

YT0 BBI3BIBACT Y HacC cmex? COBepH_IeHHO HCOKHNIAHHOC, HO B TO K€ BPCMs 3dKOHHOC U 3aJTHUM YHCJIOM BIIOJIHC
MOHATHOE HapyllIeHHUEe «HOPMAJILHOT0» Xoa coobIThil. Heoxknnannas acconuaus, OeccMbICIeHHAs! HAa MEPBBIN
B3TJISII, HO OTpaKarolas Kakue-To TIyOHMHHBIE CBSI3M MEX]y BelaMu. Bce 310, KOHeUHO, CO3/1aeT HOBYIO
MOJIENIb MUPa U JIOCTABIISIET yA0BOJILCTBHE, IPOMOPIIMOHATIbHOE ee HoBU3HE. KoHel HOBU3HBI — ATO KOHEI]
CMCIIHOTO. Korna HAaC MbITAOTCA CMCIINUTL B COOTBETCTBUU C XOPOIIO 3HAKOMOM MOJCJIBIO, MBI HA3bIBACM
TaKo# IOMOp MIIOCKUM. HO 3TO MOHSATHE Ype3BhIUYAITHO OTHOCUTENBHO. KOMy He3HaKOoMa CUTyalus, KOraa B
OTBET Ha pacCKa3aHHbIA aHEKIOT OJIMH CIYIIATEIh Pa3pakaeTcsi XOXOTOM, a IPYroH JIMIb KUCIIO yCMeXaeTcs?
Wx paznuyaer, O4eBUAHO, OTCYTCTBHE WM HAJHMYKE COOTBETCTBYIOMIEH Moieiu. OUueHb BakHa JJIs ySICHEHUS
IIPUPOJIbI FOMOPA U Apyrasi CUTyalus: KOIla OJUH XOXO0UeT, a Ipyroi HEIMOHUMAIOIIe XJlonaer riasamu. «He
nouuio!» — roBopAT B Takux ciydasx. [llyTka okazanach CIMIIKOM TOHKOM JIJIsl 3TOTO YeloBeKa, OHa
OIMUPACTCA HA TAKHUC aCCOLMUAIIU, KOTOPBIX ¥ HET'O HCT. CwMmenrnoe BCCrJa JIC)KHUT HA I'paHA MCKIY
TPUBHAJILHBIM U HEMOHSTHBIM. DTa IPaHb y KaXKJI0OTO CBOS, U OHA NIEPEIBUTAETCA B IIpoLiecce
VMHJVBHIyaJIbHOT'O pa3BUTUsA. HUYTO Tak OTYETIIMBO HE NMPOSABISAET KyJIbTYPHOIO YPOBHS YEIOBEKA, KAK €r0
MMOHMMAaHHUE CMEIIHOTO.

B YYBCTBC IIPCKPACHOT'O OoupIIe HWHIAWBHUYAJTbHBIX pa3HHqHﬁ MCXKAY JIOAbMH, OHO TOHBIIC U 3arai04Hee, 4eM
YYBCTBO CMCIIHOTIO. Ho B HEM ecThb TOT ke JUHaMU3M, CBSI3aHHBIM ¢ HOBU3HOM BreuatTyieHus. Yacrtoe
MOBTOPCHHUEC MMOHPABUBIICTOCA MY3BIKAJIbHOI'O IMPOU3BCACHUA HC TOJIBKO ACIACT K HCMY PaBHOAYIIHBIM, HO, B



KOHIIE KOHIIOB, BHYIIIAET K HEMY OTBpalieHue. OcTpoe olLlyleHUe MPEeKPacCHOro KpaTKOBPEMEHHO, OHO
BKJIIOYAET 3JIEMEHT OTKPOBEHHMSI, BOCTOP>KEHHOTO YIUBJICHHs. Ero MOKHO OnucaTh TaKKe KaK BHE3AITHOE
YCMOTpEHHE KaKOT0-TO IIyOOKOTr0 MOpsiaKa, COOTBETCTBUS, CMbIca. ECiiu mbITaThes 1aTh KHOEPHETUUECKY IO
MHTEPIIPETALMIO TOMY SIBJIEHHUIO, MOXKHO IIPEAIIOJIOKHUTD, YTO YyBCTBO IPEKPACHOTO BBI3BIBAIOT TE€
BIIEYATJICHUS, KOTOPBIE AAIOT MULLY Ul CAMBIX CJIOXKHBIX U TOHKHX MOJEJEH, pealn3yOIUXCcs ¢ TOMOLIbIO
KJIaCCU()MKATOPOB BHICILIETO YPOBHS. DTU KIAcCU(DUKATOPBI JOJIKHBI, OUEBUHO, B MAKCUMAJIBHOM CTETIEHU
C)KUMaTh UH(OPMAIIHIO, PACTIO3HABATH YPE3BBIYAIHO CIIOKHBIC MOHATHA. A 3TO U €CTh YCMOTPEHHE TITyOOKOro
BHYTPEHHETO MOPSIKa B KaXyIeMcsi OeCropsiIKe.

Bce Mmoznenu nepapxuunsl. bosnee cioxkHoe crpoutcs u3 6ojiee MpOCTOro, BHICIIEE ONMUPAETCA HA HU3IIEE.
UYenoBek MOKET OBITh HEIOCTATOYHO Pa3BUT SCTETHUECKH U HE BUIETh KPACOTHI TaM, T]Ie €€ BUAAT APYyTHE.
HenonrorosneHHomy ciymaTento meaeBp cuMGOHUYECKON My3bIKU MTOKAXETCs O€CCMBICTIEHHBIM
HarpoMoXaeHueM 3BykoB. C Ipyroil CTOPOHBI, OaHAIbHAS MEJIOUS WIIK TPUMHUTHUBHBIN Tr€OMETPUICCKUI
OpHaMEHT HE BBI30BYT y HAC OIIYIICHUS IPEKPACHOTO: 3[IECh MOPSAO0K CIUILKOM OYEBUEH. «Y HAC» — 3TO Y
COBPEMEHHOI'0 IMBUJIM30BAHHOIO YeloBeKa. BO3MOXKHO, HeaHiepTasel], yBUIAEB CEPUIO TOUHO BHIYEPUEHHBIX
KOHIEHTPUYECKUX OKPY>KHOCTEH, ObUT OBl OTpsiceH 10 TayOuHsl qymu. [IpekpacHoe Toxe Bcerja Ha rpaHu
MEXIy TPMBHAJIbHBIM U HEMOHATHBIM. [lepenBrkenne 3Toi TpaHu — 3CTETUYECKOE BOCITUTAHUE — €CTh
MO3HAHUE MHPA, IOCTPOEHUE B MO3TY HOBBIX MOJIEICH.

Mg 6epeM 4yBCTBO MPEKPACHOTO B €T0, €CIIM YTOAHO, YUCTOM BHJE. B IeiCTBUTETFHOCTH OHO OBIBACT CBS3aHO
C IPyTHMMH Y€JIOBEYECKUMHU YyBCTBAMHU, 00pa3ys 4aCTO Hepa3phIBHBIC KOMIUICKCHI M BIIHSISI TO3TOMY Ha MHOTHE
cdepbl U acTIEKTHI OOIIECTBEHHOM KU3HU. DTO 3HAUEHNE ICTETUYECKUX NEPEKUBAHUN, KOTOPOE MOKHO
Ha3BaTh MPHUKJIAJHBIM, IPU3HAHO JAaBHO U Oe3ycnoBHO. C YHCTOM 3CTeTUKOM neno obcTout xyxke. Ha
MMPOTAKCHUN BCceH HCTOPHUH YCIIOBCUCCTBA BPEMA OT BPCMCHU pa3aaBaIMCh IIPU3BIBEI TIOKOHYUTL C HCIO pa3 U
HaBCer/a, Kak C YeM-TO HE TOJIBKO OECIOJIC3HBIM, HO M MPSIMO BpeAHBIM. (BpeqHOCTh MOHMMAaIach MO-pa3HOMY.
OnHu 00BABIISATIN KPACOTY IPEXOBHOM, Ipyrue — OTBJEKAIOUIEH OT Ki1accoBoil 00pbOkl.) M HanpoTus,
JIeNTAJIACH TIONBITKU BYJIbTapHO-MATEPUATMCTHUECKOTO TOJKA OOBSICHUTD U «ONPABIATh)» MPEKPACHOE, CBEIIS
€ro K TIOJIS3HOMY B CAMOM JKUTEHCKOM, OBITOBOM CMEICIIE ci10Ba. [loceqHee BRITISANT TaK, KaK €cliu ObI KTO-
TO CTaJl pAaCXBaJMBATh TPAH3UCTOPHBIN MPHUEMHUK, YBEPSISl, YTO UM MOXKHO 3a0MBATh TBO3/IH U KOJIOTh OPEXH.
DTO OTHOIIEHNE BEITEKAET U3 HEIIOHUMAHUS TOIO (baKTa, YTO YUCTO 3CTECTHUYCCKOEC BOCIIMTAHUEC €CTh
MOJITOTOBKA MO3Ta K BBIIMOJIHEHHUIO €0 CAaMbIX TOHKHUX M BBICIIMX (YHKIUN. M0o3r enH. Moienu, Co3IaHHbIC B
MPOIIECCE ICTETUICCKOT0 BOCITUTAHMSI, HECOMHEHHO BIIHMSIFOT HA BOCIIPHSTHE MUPA YEIIOBEKOM, Ha €r0
TBOPYECKYIO JICATEIILHOCTh. Kak 3T0 MPOUCXOAUT, B TOUHOCTH HEU3BECTHO. TeM IICHHEe ICTETUIECKOe
BOCIIUTaHKE, MO0 MBI HE 3HAEM, YeM €T0 MOKHO 3aMEHUTD.

4.7. A3bIK

Jlo cux mop MbI paccMaTpUBajl YeloBeKa KaK MHAUBHUIYYMa U UHTEPECOBAINCH BOZMOXKHOCTSIMHU €T0 MO3Ta.
HpI/I TaKOM I1OAXO0A€ BOBCC HC OUYCBUAHO, YTO IIOABJICHUC HA 3emJie yenoBeka — 3TO TaKas YK pCBOJJIIOLIUA B
nucropun xxu3Hu. Jlarymka ymaee menyssl. Cobaka ymHee nsarymkn. O0e3bsiHa ymHee cobaku. Temeppb
MOSIBUJIOCH CYIIIECTBO, KOTOPOE yMHee 00e3bsiHbl. Hy 1 uT0?

PeBomronuio co3mano NosBICHUE YEIIOBEYSCKOTO O6H.[CCTB8., o6naz[aromero onpeneneHHoﬁ Ky.]'ILTypOﬁ u, B
IICPBYIO OUCPECAb, A3BIKOM. KiroueBEIM MOMEHTOM SIBJISIETCS 31€CH SA3bIK.

[Mon s361K0M BOOOIIE MOHUMAIOT OTIPEIEIICHHBIN CITOCOO COTOCTaBICHUS 00BEKTaM R;, KOTOPBIE
paccMaTpUBAIOTCS KaK HeKasl IepBUYHAs peallbHOCTh, 0OBEKTOB L;, Ha3bIBAEMBIX UMeHaAMU OOBEKTOB R;, U
paccMaTprBaeMBbIX KaK HEYTO BTOPUYHOE, CIICIIMATIBHO CO3JaHHOE JUIS COTIOCTAaBIeHHUS 00BbeKTaM R;,. [1o
OTHOILICHHE K UMEHHU L; 00BEKT R;, Ha3bIBAIOT ero sHayeHuem. COBOKYIHOCTh BCEX OOBEKTOB L; 4aCTO TaKxkKe
Ha3bIBAIOT S3BIKOM (B OoJiee pa3BepHYTOH GopMe ee cie1oBalio Obl Ha3BaTh MaTEPUAIBHBIM (PUKCATOPOM HITH
HOCHUTEJIEM s13bIKa). MHOKECTBO OOBEKTOB L;, MOKET OBITh TOpa3io OOLIMpHEE U pa3HOOOpa3HEe MHOKECTBA
SA3BIKOB L,’. TaK, Harpumcep, 00cTOUT ACJI0 B CIy4ac€ €CTCCTBCHHBIX A3BIKOB: PyCCKOTIO, aHTIINICKOTO U T. TI.
SIcHO, YTO MpH 3aMEHE BOCIPUATHUS peaIbHBIX 0OBEKTOB U CUTYalMi Ha UX CJIOBECHOE OIMCAHUE TepsAeTCs
OTPOMHOE KOJIMUeCTBO MHPOpMaruu. B Tex ciydasx, korja nHGOPMATUBHOCT OOBEKTOB R; U L; OJJTHOTO
MOpsiiKa BETMUMHBI, BMECTO CJI0BA S3bIK YaCTO YHOTPEOIAI0T KNOepHETUYECKHI TepMuH xo0. [lepexoxn ot R k
L Ha3bIBAIOT K0OUposaHuem, a oOpaTHBIN repexo oT L Kk R — dexoouposanuem. Tak, Ipu niepeaye mo paauo



COOOIIEHUS C TIOMOIIBIO «MOP3STHKNY, UCXOIHBINA TEKCT — HA00p OYKB KOIUpPyeTcss HAabopoM To4ek U Tupe. B
9TOM Koji€ (s13bIKe) HH(POPMAIIHS COBEPIIAST MyTEIIeCTBUE B d(PUPE U MPUHUMAETCS B 3aJJaHHOM TOUYKe. 3aTeM
MIPOUCXOIUT JEKOIMPOBAHHE C SI3bIKA TOUYEK M TUPE Ha A3bIK OYKB. [Iporecc konupoBaHus U IE€KOAUPOBAHUS B
JTAHHOM CJIy4ae He MPUBOMT K MOTEpe HHPOPMAIIUH.

Tak kak /1t mepexo/1a OT 3HaYeHUsI K UMEHH M 00OpaTHO HET 0oJiee yI0OHBIX OOMIETPUHATHIX TEPMUHOB, YEM
KOJMPOBaHUE U ACKOAUPOBAHUE, MbI OyJIEM YHOTPEOJIATh 3TH TEPMHUHBI B CAMOM OOIIIEM CMBICIIE, HE 3a00TsICh
0 COOTHOIICHUH HH()OPMATHBHOCTEH (M HA3bIBas SI3BIK HE «KOJIOM», @ UMCHHO «SI3BIKOM)).

OOBexTHI R; 1 L; MOTYT OBITH IPOM3BOJIBHOM MPUPOJIBI, 3TO HE 0053aTEIBHO MPEIMETHI, a, BOOOIIE TOBOPH,
SIBJICHUSI, 3BYKOBBIE KOJIeOaHUs. 3aMETUM, UTO «SIBJICHHUE» — ATO CaMblii 00NN TEPMHUH, KOTOPHIM MbI MOKEM
0003HAYUTh KAKYIO-TO YaCTh (PH3MUECKON PEaTbHOCTH, OTPAaHUYEHHYIO B IPOCTPAHCTBE M BPEMEHH, IIPEIMET
— 0OoJee pacIuIbIBYATOE MOHATHE, KOTOPOE OTHOCST K SBJICHUSM CHEMAIbHOTO THIIA, 0OHAPY KUBAIOLIUM
OTpe/ICNIEHHYIO0 CTa0MIIBHOCTh: HAJIMYKME MOBEPXHOCTH, YEPE3 KOTOPYIO OTCYTCTBYET OOMEH BELECTBOM. Tak
KaK B JIEMCTBUTENFHOCTH a0COIIOTHO HEITPOHHUIIAEMBIX TPAHUI] HE CYILIECTBYET, U BCE TaK Ha3bIBacMble
MIpEeIMETHI HEMTPEPHIBHO MEHSIOTCA, 3TO OHATHE OTHOCUTENIbHO; OHO OTPAXKaeT JIUIIb MaJyl0 CKOPOCTh
U3MEHEHUMN.

DJeMeHTapHBIN SA3bIK €CTh M Y JKUBOTHBIX, B TIEPBYIO OYEPE/Ib y TEX, KOTOPHIC KHUBYT COOOIIECTBAMH U
MO3TOMY JOJI’KHBI KaK-TO COTJIACOBBIBATH CBOM JICHCTBUS U «BBISICHATH OTHOIICHUS». MBI Ha3bIBaE€M €T0
9JIEMEHTAPHBIM JIUIIIb B CPABHEHHH C SI3BIKOM YEJIOBEKA, caM 10 ce0e OH He TaK YXK MPOCT H, TI0-BUAUMOMY,
MIPEKPACHO YOBJIETBOPSIET MOTPEOHOCTH YICHOB coo0IIecTBa B 0OMeHe nHpopmanueid. CUTHAI OMAaCHOCTH,
npock0a 0 TOMOIIM, HAMEPEHUE BCTYIUTh B OpayHble OTHOIICHUS, COTIIACHE MIIM OTKa3 Ha 3TO MPEUIOKEHUE,
MIPHUKA3 MOTYUHHUTHCS, IPUKA3 yOPaThCs BOCBOSICH — 3TH U IPYTHe KOMIIOHEHTBI BXOJIAT B COCTaB SI3bIKA
OOJIBIITMHCTBA MTHUI] ¥ MJIICKOITUTAIOIINX U BBIPAYKAIOTCS KECTaMH M 3ByKaMu. [[4elbl, BEpHYBIIUCH C B3sSITKA B
yJiel, COOOIIAIOT poArYaM O PACTIOIOKEHUH MECTa, TJIe OHU OBUTH, COBEpIIasi CBOeOOpas3HbIe IBIKEHUS,
HATIOMUHAFOIIUE TaHEI.

4.8. A3bIKOTBOPYECTBO

Ho sA3bIK y yenoBeka paiMKagbHO OTIIMYAETCA OT SA3bIKA Y )KUBOTHBIX. Paznuune 3/1ech Takoe ke, KaK B
ynotpeOiaeHun opyauid. [yt )KWBOTHOTO SI3BIK €CTh HEYTO M3HAYAIBHO JAHHOE, YJIEMEHT HHCTUHKTUBHOTO
noBeaeHus. Eciii oH 1 MEHSIETCs, TO TOJILKO BMECTE C ITOBEJICHUEM, BMECTE C 001k »BOIIoUeH Braa. Jis
YeJI0BEKa SI3bIK — HEUTO HECPAaBHEHHO O0Jiee TOIBIKHOE U M3MEHUMBOE, YeM ToBeieHHe. UemoBek cam
CO3/1aeT SI3bIK, OH 00J1a/1aeT CIOCOOHOCTHIO (¥ aXKe MOTPEOHOCTHIO) AaBaTh UMEHA, YeT0 HE MOXKET HH OJHO
)uBOTHOE. [IprcBOCHME SBICHUAM (B YaCTHOCTH, IPEAMETaM ) HIMEH — 3TO, TIOKaIy#, Hanbosee mMpocToe u
HACJSIHOE MPOSIBIICHUE YIIPABJIEHUS ACCOLMMPOBAHUEM. MeEXy CIIOBOM «JIEBY» U PEAIBHBIM JIbBOM HET HUYETO
o01ero, TeM HEe MEHEe yCTaHABIMBACTCS acCOIMAITUS «JIEBY» — JIeB, UMsI — 3HadeHue. [IpaBaa, cpeau ciios,
MOSIBUBIINXCS HA 3ape YEIOBEYECKOU KYIbTYPhI, OBLIO MHOTO 3BYKOIOAPAKATEIBHBIX. DTO MOITBEPIKIACTCS
OOMJIMEeM TaKHUX CIIOB B SI3bIKaX MPUMHUTHBHBIX KYIBTYP.

To e B emie OompIIel CTENEHN OTHOCUTCS U K skecTaM. JKecT, 0ueBHIHO, Bcera MopakaTeJIeH B CBOCH
ocHoBe. Ho 3To He MeHsieT Ipupoabl ACCOLMALIUN MEXTy UIMEHEM U 3HAaY€HUEM, KaK pe3yJIbTaT HAMEPEHHOTO
accouuupoBanus. JlomycTuM, 4To B HEKOTOPOM IPUMUTHUBHOM SI3bIKE JIEB HA3BIBAETCS «PPPPP» — CIOBOM,
UMUTHPYIOLIUM €0 pbluaHue. ACCOMaLus «ppppp» — J€B BOZHUKAET HE OTOMY, YTO 3TOT 3BYK MOKHO
CIyTaTh C pblYaHHEM JIbBA (XOpoII ObLT ObI OXOTHHK, CTIOCOOHBIN IOMYCTHTH TaKylO OMIHOKY), a TOTOMY, 4TO,
MOJIBICKUBAs UM JUIS JIbBa, YEJIOBEK NepedrpacT B BOOOPaKEHUHU €ro 0COOEHHOCTH M OCTAHABIIMBAETCS Ha
OJTHOM M3 HHX, KaK JIOITyCKArOIIEeH X0Ts OBl MPUOIM3UTEIbHOE Bocipon3BeaeHne. Co3maTens nMeH
BOCIIPMHUMAET €ro CyObEKTUBHO KaK HEUTO OJIM3KO€ K 3HAUEHUIO, T0J00HOE eMy, a TOUHEee He 0JJ00HOoe, a
yIo00JIeHHOE, NO0 OOBEKTUBHAS CXOXKECTh MEXKTy UMEHEM U 3HAUEHHEM MOJKET OBITh HEBEJIMKA, TOYTH paBHA
HYJIIO; OHA CITY’KUT JIMILb ITyIIOBUHOM, OTCHIXAOILEl BCKOPE MOCIE POXKACHUS UMEHU. ACCOLMAIUS UM —
3HAYEHUE BO3HUKAET COBCEM HE TaK, KaK acCOLMALUS MEKy BUJIOM MUCKH U OT/AEJICHUEM CIIIOHBI B OIIBITAX
[TaBnoBa Haj cobakamu. Tam ycinoBHBIN pediekc, 3aech A3bIKOTBOpUYECTBO. [10BO, MOCTYKUBIINI 7151 BBIOOPA
HMMEHHU, 3a0bIBAaETCsl, CaMO UMs TPaHCHOPMUPYETCS, HO CBS3b MEXKAY UMEHEM M 3HAUEHUEM OT 3TOr0 HUUYTh HE
CTpajJacT.



4.9. 5f13bIK KaKk cpeaCcTBO MOAENIMPOBaHUA

SI3BIK BO3HUKAET KaK CPEJICTBO CBSA3M, KOMMYHHKAIIMK MEKIY YIeHaMHU IepBoObITHOrO cooduiecta. Ho, pa3
BO3HUKHYB, OH BJIPYT OKa3bIBAE€TCS HCTOUYHUKOM JIPYTUX, COBEPLICHHO HOBBIX BO3MOYKHOCTEMN, HE CBSI3aHHBIX B
MIPUHIUIIE C OOIIEHUEM MEXy JI0AbMU. UTO 3TO 32 BO3MOXKHOCTH, MTOKa)KEM Ha IPUMEPE S3bIKa YUCET.

Boob6pa3um cebe roHomry u3 nepBoOsITHOTO eMenn Ham-Hsim. HazoBem ero nmst onpeneneHHoct Yy u
IpoCjaCaAM, KaK OH BBIIIOJHACT (bYHKHI/II/I pasBCaYHrKa.

yy JIC)KHUT 3a TOJICTBIM CTapbIM ,Z[y60M 1 HCOTPBIBHO CJICAUT 34 BXOJOM B IICHICPY HA IMIPOTHUBOIIOJIOKHOM
Oepery peku. Ha Bocxoe comHIla Crojia 1o 101IIa TPyIIa MyK9iH U3 BPaKECKOro TuieMeHn Manb-Manb. OHu
SIBHO 3aTESJIM YTO-TO HEXOPOIlIee, HABEPHOE, OCTABUTH B eniepe 3acaay. OHU CyeTsATCS OKOJIO NEHIephl, TO
BXOJST B HEE, TO BBIXOJIST, TO UCUE3AIOT B JIECY, TO CHOBA BO3BpAIIAIOTCs K nemiepe. Kaxapiid pa3, koraa oauH
Bpar BXOJUT B Memepy, Yy 3arudaet oJIuH malel, Korja OJ1H Bpar BBIXOIUT U3 MELEPhl, OH pa3rudaeT oAuH
nanen. Korna Bparu yiinyt, Yy OyaeT 3HaTh, OCTaBIJIU JIM OHU 3aCaay U €CIIH OCTaBUJIH, TO CKOJIBKO YEIIOBEK.
Yy nmoOeKUT K CBOEMY TUIEMEHHU U TIOKKET UM Ha MajbllaX, CKOJILKO BParoB OCTAIO0Ch B MEMIEpE.

[Touemy Hai repoit UMeeT BO3MOKHOCTh, HE 3aXO0/s1 B IEIEpY, 3HATh B KX/l MOMEHT BPEMEHHU, CKOJIbKO
TaMm Bparos? II0TOMy 4TO C MOMOIIBIO CBOUX MAaJbIEB OH NOCTPOUI MOOeb UHTEPECYIOLEH €ro YacTH
BHEILIHETO MUpa. A MHTEPECYyeT ero Inemepa u Haxosdimuecs B Hell Bparu. KaxxaoMmy Bpary, Haxoasmemycs B
Teniepe, COOTBETCTBYET B €r0 MOJIENIN 3arHyThIH majel. 3arHyThlii ajel — 3TO M5 Bpara B Ielepe, Bpar B
nelepe — 3TO 3HaYeHHE 3arHyToro najibia. Onepanyuy Hajl UMEHaMu — 3arubaHue U pa3rubaHue najbleB —
COOTBETCTBYIOT BXO/ly ¥ BBIXOJly BpParoB U3 Meuiepbl. IT0 — sI3bIK. Er0 MOXKHO Ha3BaTh S3bIKOM MAJIBLEB, €CIIN
UMETh B BUAY GU3NUECKUN MaTepHai, U3 KOTOPOTo MOCTPOEHA MOAEIb, WM A3bIKOM YHCEN, €CJIM UMETh B BUILY
Croco0 CONoCTaBICHUSI UMEH 3HaUEHUSM. M 3TOT A3BIK UCIIOJIB3YETCSl HE TOJIBKO, a B HAIlIEM IIPUMEpE JaXKe He
CTOJIBKO JJIS1 TIepeiau HHPOPMAaLUH, CKOJIBKO AJISl IOCTPOEHUS MOJIENH, KOTOpast Hy’KHa UIMEHHO KaK MOJIeJb
— CPENCTBO MPEABUAETH COOBITHS, CPEACTBO Y3HATh KOCBEHHO TO, UTO HEJb34 y3HATh NpsMo. Eciu ponHoe
wieMs Ham-Hsm nanexo, a Yy He cobupaercss HUIKOMY cOO0IIaTh, CKOJIBKO BParoB B IelIepe, OH BCE PAaBHO
MMEeT OCHOBAHMS CUUTATh BParoB, crudas v pa3rudast nanblbl. ITO HY>KHO €My caMOMY IS TUTAHUPOBAHUS
cBoux JeiicTBuil. KOMMyHHKaTHBHOE UCTIONB30BaHUE A3bIKA, T. €. UCIIOJIb30BAHUE €r0 KaK CPECTBA OOIEHUs
MEX1y JIFOIbMHU, AOIOJIHAETCS HEKOMMYHUKAMUSHBIM UCIIOJIb30BAaHNUEM S3bIKA B KAUECTBE CPEACTBA
MOCTPOCHUSI MOJIeNel 1eHCTBUTEIbHOCTH.

TyT-TO, Kak TOBOPST aHTJIMYAHE, JIATYIIKA U MPHITaeT B Boy. Moaenupytomas QpyHKIus s3bIKa — TOT
3aKJTFOYUTENBHBIN JIEMEHT, KOTOPOTO HAaM HE XBATAJIO JIJISl OLIEHKH TOSIBIICHUS Ha 3eMJIe YeIoBeKa KaK pyoexka
JIBYX 310X, KaK COOBITHS KOCMHYECKOW BakHOCTH. Kora acTpoHOM omnpesiensieT MojoKeHHe IIaHeT Ha Heoe,
3aTeM MPOU3BOIUT KaKHe-TO MAaHUMYJISIIUU Hall TUBpaMH U B Pe3yJIbTaTe MPEACKa3bIBACT, I/Ie OYIyT MIaHEThHI
4yepe3 3aJIaHHbIi IPOMEKYTOK BPEMEHH, OH JIEJIAaeT B CYIIIHOCTH TO XK€ CaMO€, UYTO IOHOIIA Yy U3 IJIEMEHU
Hsm-Hsm, xorga on 3arubaet U pa3rudaeT majblibl, HabI0Aast 3a BX0J0M B neniepy. MckyccrBo, ¢punocodus,
HayKa — BCE 3TO HE YTO MHOE, KaK CO3JIAHUE A3bIKOBLIX MoOeell Oelicmeumenvrocmu. JlanpHeiInas 9acthb
HACTOSIIEH KHUTH OyIeT MOCBSIIEHA aHAITU3Y 3TOTO MpoIlecca, ero 3aKOHOMEPHOCTeH U pe3yabTaToB. Ho
CHayvaja Mbl OpocHM OOIIUH B3IJISIT HA €70 MECTO B 3BOJIOIUHU BceneHHoil.

4.10. Camono3HaHue

VY )KMBOTHBIX HET MOHATHS O cebe caMOM, 3TO MOHATHE HE HY>KHO JUIsl 00padoTku HH(pOpMAaIHK, TOCTyHAIOIICH
n3BHE. MO3I )KUBOTHOT'O MOKHO CPAaBHUThH C 3€pKaJIOM, KOTOPOE OTPAKAET OKPY KAIOILYIO AEHCTBUTEIBHOCTD,
HO CaMO HH B 4eM He oTpaxkaercsi. B caMoM MpUMUTHBHOM U€I0BEYECKOM OOIIECTBE KaXIOMY YEIOBEKY
MIPUCBANUBACTCSA UMSI, U KaXKIbI Y€TIOBEK MTPOU3HOCUT CBOE MMS U TIPEITIOKECHHUS, B KOTOPBIX €T0 UM
conepxurcs. TakuM o0pa3om, OH caM — B BUJIE MTPEUIOKEHUH, CoJlepKallluX ero UMs, — CTaHOBUTCS
MPEIMETOM CBOETO BHUMAHUS U U3ydeHHs. SI3BIK MpeACTaBiIsieT COO0H Kak OBl BTOPOE 3epKajo, B KOTOPOM
OTpa’kaeTcs BeCh MUP, U B TOM YHUCIIE KKl MHIUBUAYYM, U B KOTOPOM KaXKJbIii MHIUBUAYYM MOXKET
YBUJETH (BEpHEE, HE MOXKET HE YBUAETH!) camoro cedst. Tak Bo3HUKaeT noHsTHe «S». Ecnu 3axnountenbHbIi
9Tan KHOepHETUYECKOro IIepro/ia MOKHO HAa3BaTh 3TAIIOM MIO3HAHUS, TO 3pa pasyMa — 3TO 3pa CaMOIO3HAHMSL.
Cucrema ByX 3epKajl — MO3I'a U S3bIKa CO3/1a€T BO3MOKHOCTh O€CUMCIEHHOTO MHOKECTBA B3aUMHBIX
OTpakeHH 63 HeOOXOAMMOCTH BBIXOIUTh U3 MPOCTPAHCTBA MEXKIY 3€pKajlaMi. DTO MOPOKAAET



HepaspelnmMBble 3araJku CaMOIIO3HaHMs U B IIEPBYIO OYEPENb 3aragKy CMEPTH.
4.11. NpoponxeHne mo3ra

JlonmycTum, 4TO B MEIIEpy BXOIAT TPU Bpara, a BBIXOIAT ABa. TyT MepBOOBITHBIN Yel0BeK U 0e3 MOMOIIHU
nayibLEeB cCOOOPA3UT, UTO OJAMH Bpar ocTajcs B memepe. ITo paboTaeT MoJieNb, KOTOpasi €CTh y HETO B MO3Ty. A
€CJIM BXOJAT ABAALATH IISTh, a BEIXOAAT ABALATh YETHIPE WIIN ABAALATH TPU? 311€Ch YEIOBEUYECKUNA MO3T
OKa)KeTCst OECCUIICH: OH HE COJICPIKUT HY>KHOM MOJIENH, HYKHBIX OHSATHIA. MBIl MTHOBEHHO U 0€30IHO0YHO
pasiau4aeM MHOKECTBA U3 OJHOTO, IBYX, TPEX, YETBIPEX MIPEIMETOB U MOKEM OTYETIMBO IIPEICTABUTh UX B
CBOEM BOOOpaXKEHUH. DTU MOHATHS JaHbl HAM OT IPUPO/IbI, OHU PACIIO3HAIOTCS HEMPOHHOM CEThIO MO3Ta,
110/100HO MOHATHUAM MATHA, TUHUHU, CONPUKAcaHUA U T. II. C MOHATUSAMH, KOTOPBIE BBIPAXKAOTCSA YUCIAMH OT
ISITH IO BOCBMH, JI€I0 OOCTOHT XYyK€: 3/1eCh MHOTO€ 3aBUCUT OT WHAMBUIYAJIbHBIX 0COOEHHOCTEH 1
TPEHUPOBKU. UTO ke KacaeTcs MOHATHH «ACBATBY, «IECATb» U T. 1., TO, 3a peAYalilIMMHU UCKIIIOUYCHUSIMH,
KOTOpBIE PaCCMAaTPUBAIOTCS KaK OTKJIOHEHUS OT HOPMBI, BCE OHU CJIMBAIOTCA B OJIHO MOHATUE «MHOTO». U
TOT/1a YEJIOBEK CO3/aET SI3bIK, MaTePHAIbHBIN HOCUTEIb KOTOPOIO (HallpUMeEp, NaJIbIbl) CIYKUT (PUKCATOPOM
HOBBIX MOHSATHUH, BBIMOMIHSASA (YHKIIMU TeX KIACCU(PHUKATOPOB, UIsI KOTOPBIX HE HAIIIOCh MecTa B Mo3ry. Eciu
HE XBaTHUT NJIbLEB, MOMIYT B X0 KAMEIIKH, NAJIOYKH, 3apyOKH, a B 00Jiee pa3BUTHIX A3bIKaX — IU(PBI U
Habops! nudp. Kakoii ncnonb3yercs s3Ik — HEBa)KHO, BAYKHO JIUIIIb YMEHUE KOJupoBath. [Ipomecc cuera
CIIy>KUT JUIsl paclio3HaBaHMs HOBBIX OHATUH, BBINONHASA (YHKIIMKA HEPBHOW CETH, paboTa KOTOPOH MPUBOIUT B
BO30YX/IEHHOE COCTOSIHUE TOT MJIM MHOM Kiaccudukarop. B pesynbrate cuera 00beKTy R, HarpuMep OTpsiay
BparoB, COMOCTABISETCS 00BEKT L, Hanpumep psf 3apyOok unu mudp. Hakoner, nmpaBuia nelcTBUI Ha
00BEKTaMU SI3bIKa U CBSI3U MEXKAY HUMHU (Harpumep, THna 6 + 3 = 9 U T. 11.) COOTBETCTBYIOT aCCOLUAIHIM
MEXy HOHATHUSAMHU B MO3TY. JTO 3aBEPIIACT aHAJIOTHIO MEXKTy MOICIIAIMHU, PEaIU3yEMBbIMU C IIOMOILBIO A3BIKA,
U MOJIEJISIMH, KOTOPBIE CO3/Jal0TCSl HEMPOHHBIMU CETSIMH MO3Ta.

Ecnu opyane — nponomkeHne pyKH YeJI0BEKa, TO SI3bIK — MPOJOJDKEHHE ero Mo3ra. OH CIIy>KMT 1UIs TOU ke
LEJH, U1 KOTOPOU CITY’KUT MO3T: YBEJIMYEHHIO )KMU3HECTIOCOOHOCTH BHJIA IIyTEM CO3/1aHUS MOJETN
OKpy2karo1en cpesbl. OH IpoAOIKaeT AEJI0 MO3ra ¢ IOMOIIBI0 MaTepraa, JeKallero 3a npeaesiaMu
(U3NIECKOTOo TeIa YeI0BeKa, OCHOBBIBASICh HA MOJIEINSAX (MOHATHUSAX U aCCOLMAIMX ) TOSI3BIKOBOTO MEPHO/Ia,
peanu3yeMbIX HEpBHBIMU ceTsMU. UenoBeK Kak Obl MepeliarHys1 yepe3 rpaHuily CBOero Mo3ra. BosmoxHocTu
TaKOI'0 Iepexo/ia (2 UMEHHO YCTAaHOBJICHHSI CBSI3U MEX/ly BHYTPEHHUM U BHEUTHUM MaTE€pPHaIOM) OTKPbUIHCH
Omarozapst CiocOOHOCTH YIIPABIATH ACCOLIMUPOBAHHOM, BBIPA3UBILIEHCS B S3bIKOTBOPUYECTBE.

JIBe pyHKIMHM sA3bIKa: KOMMYHHMKATHBHAs M MOJIEIUPYIOLIasi — HEPa3pbIBHO CBsA3aHBI APYT ¢ Apyrom. Cuer Ha
NabLAX MBI IPUBEJIH B Ka4eCTBE IPUMEpPa MOJIENH, KOTOpast BO3HUKAET TOJIBKO Onarofaps sS3bIKy U KOTOpast
HE MOXKET CyIIECTBOBATh 0€3 sA3bIKa. [Ipy KOMMYHHMKATHBHOM HCIOJIb30BAHUU SI3bIKA OH BBINOJIHAET OoJiee
CKpPOMHYI0 33j1auy: (pUKCHpYeT MO/IeNb, KOTOPas y’Ke CYIIECTBYET B UbeM-TO MO3Ty. Takue ¢pasbl, Kak «HIeT
JIOXKJIb», «B COCETHEM JIECY BOJIKM» WM 00Jiee OTBICUEHHBIE: «TaAI0Ka SII0OBUTa», «OTOHb FACUT BOLY», CYTh
MOJIeNIN ACUCTBUTENBHOCTH. Koraa oinH uenoBek coo0IIaeT 3T0 JpyroMy, aCCOLMAIMH, KOTOPbIE paHblIe
OBbUIN TOJIBKO B TOJIOBE MEPBOT0, YTBEPHKAAIOTCS B IOJIOBE BTOPOTO.

biiaromaps Hanu4uio si3pIKa YeI0BEYECKOE 00IIECTBO KOPEHHBIM 00Pa30M OTIUYAETCS OT COOOIIECTBA
KHUBOTHBIX. B )KMBOTHOM MHpE WICHBI COOOIIECTBA KOHTAKTUPYIOT JIUIIb HA YPOBHE (DYHKITUIA, CBA3aHHBIX C
MMUTAaHUEM B Pa3MHOKEeHHEM. UJICHBI 4eI0BEYECKOT0 00IIecTBa KOHTAKTUPYIOT HE TOJBKO HAa 3TOM YPOBHE, HO
Y Ha CaMOM BBICOKOM YPOBHE UX WHIMBUAYAIbHOW OPraHU3aIllii — Ha YPOBHE MOJICIMPOBAHUS BHEIITHETO
MUpa C TIOMOMIBIO aCCOLMAIMH MTPECTaBICHU. JII0IH, TaK cKa3aTh, KOHMAKMUPYIOmM MO32aMU. SI3bIK — 3TO
HE TOJIBKO TMPOJIOIDKEHUE KAXK0T0 MHIMBUAYIBHOTO MO3Ta, HO M 00I1Iee, €IMHOE TPOIOJKCHHUE MO3TOB BCEX
YJICHOB O0IIeCTBA. JTO KOJUICKTHBHAS MOJIENb IEHCTBUTCIILHOCTH, HaJl COBEPIICHCTBOBAHHUEM KOTOPOI
TPYASTCS BCE WICHBI OOIIECTBA U KOTOPAsk XPAHHUT OIBIT MPEABLAYIIMX TOKOJICHHA.

4.12. CoumanbHasa nHTerpauus

MeTtacucTeMHbI epexo B CUCTEME MO3Ta — YIIpaBJiIeHHE aCCOLIMUPOBAHUEM — MOPOINII HOBBII mpoiecc —
coyuanbHyto uHmezpayuio, T. €. 00beIMHEHNE YeTIOBEUeCKUX MHINBUIYYMOB B HEKYIO IIETOCTHOCTH HOBOTO
THIIA: YeJIOBEYECKOEe 00IIeCTBO. Best icTopust yenoBedecTBa MPOXOIUT MO/ 3HAKOM COLMAIBHOW WHTETPAIUH,
CBSI3M MEXAY JIIOJAbMH BO3PACTAIOT B KOTMYECTBEHHOM M KaU€CTBEHHOM OTHOIIEHUU. DTOT MPOIleCcC MPOTEKAET



" B HACTOAMICC BpEMs, IPUYEM BECbMa HHTCHCUBHO, U BPAJ JIU KTO-JIH00 MOXKET YBCPCHHO OTBCTUTH HaA
BOIIPOC, KaK NaJICKO OH HOP’I,HCT.

ConunanpHas UHTETPaIus — 3TO MemacucmeMmMHbulil nepexoo, OHa MPUBOIUT K HOBOMY YPOBHIO BOSHUKHOBEHUS
MaTepuu — conuanbHoi chepe. CoodiecTBa JKUBOTHBIX MOXKHO pPacCCMAaTPUBATh Kak MepBbIe (1
0e3yCrenIHpIe) MOMBITKH OCYIIECTBUTH ATOT Mepexo 1. Mbl 3HaeM COOOIIECTBA KUBOTHBIX, HAITPUMED
MYypPaBbEB, B KOTOPBIX OT/IETbHBIE 0COOM HACTOIBKO MPUCIIOCOOJICHBI K JKU3HH B COOOIIECTBE, YTO HE MOTYT
JKUTh BHE €ro. MypaBelHHK € MTOJTHBIM TPAaBOM MOKHO Ha3BaTh €AUHBIM OPTaHU3MOM, TaK JAJEKO 3allUIM B HEM
B3aMMOJICHCTBIE MEXKIY OCOOSMU M UX crienuanu3anus. Ho 3To B3anMozeiicTBre OCTaeTCs Ha YPOBHE HUBIINX
¢dbyukamii. «kKonrakra Mo3ros» HeT. Co3/1aHus HOBBIX MOJIENCH TeMCTBUTENBHOCTH HeT. Hukakux
MPUHIMITHATIHFHO HOBBIX BO3MOXKHOCTEH M3-32 00BEMHEHHSI MyPaBheB B OOIIECTBO HE OTKPBIBACTCS, OHO
3aCThIBAET B CBOEM pa3BUTHH. MypaBEeHHHK, KOHEYHO, SIBISETCS METACUCTEMOM MO OTHOIICHUIO K OTACIIBHOMY
MypaBblo. IHTerpanus nHAMBUAYyMOB UMeeT MecTo. Ho 3To He HOBBII 3Tan 3BOIOIUH, a O0KOBOE
OTBETBJICHUE, TYNMHK. B pycckoii muTepaType CIoKuIach TPAIUIIUS: CIIOBO' «COITMATIBLHOEY, KOTOPOe OYKBaJILHO
03HA4YaeT «OOIIECTBEHHOE», OTHOCUTH TOJIBKO K YEIIOBEYECKOMY OOINECTBY, MOAUYEPKUBAS ITHM €r0
MPUHITUIIAATFHOE OTINYHE OT 00IIECTBA JKUBOTHBIX. B 3TOM CMBIC/IE HAaI0 TOHUMATh TEPMHHBI «COIHAIIbHAS
chepa» U «colanbHasi UHTETPALIUASD.

Wtak, monbITKH IpUpo 6l 00pa30BaTh HOBBIM 3Tall OpraHU3ali MaTePUH ITyTeM UHTErpalluu
MHOTOKJIETOYHBIX OPTaHU3MOB JIOJITOE BPEMsI HE TIPUBOJIMIIN K 3HAYUTEIBHBIM pPe3yJIbTaTaM: He ObLIO
noaxojsniero marepuana. [lonagoOuics MeTacuCTEMHBIN TIEPeX0/] B CTPYKTYpE MO3Ta, YTOObI HHIUBUTYYMBI
MPUOOPETN CIIOCOOHOCTh 00Pa30BBIBATh HEOOXOAUMBIC CBSI3U. U elie 0JHO CIIeICTBUE YIIPABICHHUS
accolMalusIMy UMEET BaKHEHIIIee 3HaUCHUE TSl Pa3BUTHSI COIUAIBHOM cepbl — 3TO CIIOCOOHOCTh YeNOBEKa
BBIMTH 32 PAMKU MHCTUHKTA, CTPOUTD IUIAHBI IEUCTBUI, HUKAK C HUM HE CBA3aHHBIE, a IOPOM TaKe eMy
MPOTUBOpEYAIINE. JTH IBa CBOMCTBA JEIAIOT YEJIOBEKA COYUANbHBIM CYUEeCnE8OM, T. €. MATEPUATIOM,
MIPUTOHBIM TSl IOCTPOSHHSI YeJIOBEUECKOro odmiecTBa — comuyma. CIoBO «MaTepHan, CKa3aHHOE O
YeloBeKe, KOPOOUT; OHO 3BYUYHUT KaK-TO YHU3UTENbHO. B caMoM nene, pa3Be eCTh KaKOe-TO BBICIIEE CYIIECTBO,
KOTOPOE CTPOUT OOIIECTBO, MOJIB3YSCh YEIOBEKOM Kak MaTepuaiom? Her, koneuHo. YenmoBek caM — TBOpEI.
[TpuueMm He Kakoii-To abcTpakTHBINA YenoBek (¢ 00MbIIoi OYKBbI), @ KOHKPETHBIN YETIOBEK, YeI0BeYECKast
JUYHOCTb, UHANBUAYYM. Bee, yem obnagaet o011ecTBo, CO34aH0 TBOPYECTBOM UEIOBEUECKUX MHANBHUIYYMOB.
A B TO e BpeMs — TaKOBa AMAJIEKTUKA OTHOIICHUS MEXAY JTMYHOCTHIO U OOILIECTBOM — YEJIOBEK 3HAYUTENICH
JIMILB TOCTOJIbKY, TOCKOJIBKY OH 3HAYUTEJNIEH AJis o0lIecTBa. DT0, KOHEYHO, HE HAJl0 IOHUMATh TaK, YTO KTO HE
MIpU3HaH, TOT HE TeHMIA. YeT0BEeK MOXET BBICTYTATh IPOTUB BCEro OOIIECTBA, T. €. IPOTUB BCEX JKUBYIIHUX B
JAaHHBI MOMEHT JIIO/IEH, U pPyKOBOJICTBOBAThCS B TO )K€ BpEMsI HHTEpecaMu OOIIEeCTBa, JIOTUKOW pa3BUTHUS
oOmiectBa. EcTh 1Ba ypoBHSI OpraHu3aliiii MaTepHu: YPOBEHb KUBOTHOTO, /111 KOTOPOT'O BHICIINE 3aKOHBI —
9TO MHCTUHKTHI CAMOCOXPAHEHUS U Pa3MHOKEHHS, U YPOBEHb YEJIOBEKa, T. €. YeJI0BEUYeCKoro oodmecTna. Bee,
YTO B YEJIOBEKE MbI HAa3bIBA€M COOCTBEHHO YEJIOBEUECKUM, — MPOAYKT pa3BUTHsA oOmiecTBa. YenoBek Kak
YHCTO OMOJIOrHYecKoe (B CMBICIE JOCOLUATBHOE) CYIIECTBO — ATO JIMIIb «BO3MOKHOCTB)» YEJIOBEKa B ITOJTHOM
CMBICTIE CIIOBa, U He Oosee. Eciiu B AeiicTBUSIX YeloBeKa €CTh XOTh KaKasi-TO JIOTHKA, TO 3TO JIMOO JOrHKa
KUBOTHBIX WHCTUHKTOB, TUOO JIOTHKA PAa3BUTHS OOIIECTBA, OBITh MOKET 3aBYyaTUpOBAaHHAS M HE OCO3HABaeMast
B KaueCTBE TaKOBOMW. J[pyroii JIoruke npocTo HEOTKyAa B3sThCA. [[09TOMY YenoBek, BhICTyNasi Kak TBOPEIL, BCE-
TaK{ MOJYMHSIETCS XOTS U HE CYLIECTBY, HO KAKOMY-TO BBICILIEMY 3aKOHY 3BOJIOLUYU BceneHHoN 1, MOXKHO
CKa3aTh, SABJSAETCA MAaTEpUAJIOM ISl €r0 ACHCTBUS.

4.13. CBepxcywecTBo

BoO3HHKHOBEHHE YEIIOBEYECKOT0 O0IIECTBAa — KPYIMHOMACIITAOHBI METACUCTEMHBIN TIEPEX0/I, IIPHU KOTOPOM
HMHTETPUPYEMBIE MTOICUCTEMBI — ATO IEJIbIE OPTaHU3Mbl. B 3TOM 11aHe ero MOYKHO CPaBHUTH C
BO3HUKHOBCHHUCM MHOT'OKJICTOYHBIX OPraHU3MOB U3 OJHOKJICTOYHBIX. O,IIHaKO €ro 3Ha4€HHUC, €1o
PEBOJIIOIIMOHHOCTH HEU3MepuMo OoJbie. 1 ecnu ¢ 4eM-To CpaBHUTH €ro, TO TOJIBKO C CAMUM aKTOM
BO3HUKHOBCHUS KU3HU. I/I6O IMOABJICHHUC YCJIOBCKA O3HAYACT IMOABJIICHUC HOBOTI'O MCXAaHU3Ma YCIIOXKHCHHUA
OpraHu3ali MaTepyun, HOBOTO MEeXaHU3Ma 3BoJiroluu Beenennoi. [lo yenoBeka pa3BUTHE U
YCOBEPILIEHCTBOBAHUE BBICILIETO YPOBHS OpraHU3alMu — YCTPOMCTBA MO3ra — IIPOUCXOAMIIN JIUIIb B
pe3yabTaTe 60pHOBI 32 CYIIECTBOBAHUE U €CTECTBEHHOTO 0TOOpAa. DTO MEJICHHBIN TIPpoIiece, TPEOYIOMNiA
CMEHBI MHOTHUX MOKOJICHUH. B dyenoBeueckom OGH.IGCTBG Pa3BUTHUC A3bIKA U KYJIBTYPEI SBJIACTCA PC3YyJIbTaTOM
TBOPYECKUX YCHIJIMH Bcex ero wieHoB. OTOOp BapuaHTOB, HEOOXOIUMBIN JJIs YCIO0KHEHUST OpraHU3aIiu



MaTEepUHU M0 METOAY IPOO U OMINOOK, TPOUCXOIUT TEMEPh B roJioBe uyeaoBeka. OH MOKET IPOUCXOAUTH Ha
YpOBHE UHTYUIUH, IPEACTABISAACH PE3YJIbTATOM BHE3AIMHOTO 03apEHUs, BIOXHOBEHHUS, a MOKET U paciaiaThes
Ha OTACIBHBIC, OTUYCTIIMBO OCO3HABACMBIC IIIarv, HO TaK MJIM MHAYC OH CTAHOBUTCA HCOTACIUMBIM OT BOJICBOI'O
aKTa 4eJI0BEUECKOH JINYHOCTU. DTOT MPOLECC CYIIECTBEHHO OTIMYAETCs OT MpoIecca €CTEeCTBEHHOro 0TOopa 1
MpOoTeKaeT HeCpaBHEHHO OoJiee OBICTPO, HO TI0 CBOCH (PYHKIIMHU — MOCTPOCHUE U HCIIOIH30BAHUE MOICIIEH
OKpYKarolllel cpelibl — U M0 CBOUM pe3yJIbTaTaM — BO3pacTaHue OOIIeil MacChl )KUBOT'O BEIIECTBA U €r0
BJIMAHUC HA HC)KMBOC — OH MOJIHOCTBIO AHAJIOTHYCH ICPBOMY MPOLECCY, OH ABJISICTCA €ro CCTCCTBCHHBIM
npoaoJbkeHrueM. Yenosek cranoBuTcsa cocpenorourieM Kocmuueckoro TBopuecTBa. Temn 3BOMIOLMN
MHOT'OKpPaTHO BO3pacTaerT.

MoHO paccMaTpuBaTh 00IIECTBO KaK €IUHOE CBEPXCYIIECTBO. Ero «remno» — 3To Tena Bcex JojieH miroc
MIpeIMEThI, CO3JaHHbBIE U CO3/JaBaeMble JIOAbMU: OJEK/a, )KUIHILA, MAIIMHbL, KHUTH U T. A. Ero «pusnonorus»
— 3TO (PU3UOJIOTHA BCEX JIO/EH IUTIOC K)IbMmypa OOIECTBa, T. €. ONPEACTICHHbIN crIoco0 ynpaBsiTh
MpeIMETHBIM KOMIIOHEHTOM OOIIECTBEHHOTO TeJla M 00pa30M MBIIUICHUS Jto/ieil. Bo3HUKHOBEHME U pa3BUTHE
YeJI0BEYECKOro 00IIeCTBa 3HAMEHYIOT Ha4yajao HOBOTO (CEIbMOrO IO HAIIEMy CUETY) ATarla 3BOJIOLUH KU3HU
(puc. 4.2). ®ynkuunoHanbHas GopMmysaa METAaCUCTEMHOIO MIEPEX0/ia OT IIECTOro K CEAbMOMY 3TaIly TaKOBa:

Ynpasenenue motuwnenuem = Kynemypa.

SI3BIK BXOJUT B KyJIbTYpY B KaueCTBE Ba)KHEHIIIEH COCTABHOM YacTH, BHITIOMHSS (PYHKIIUN HEPBHON CUCTEMBI.
Kak 1 y HepBHOI cUCTEMbI MHOTOKJIETOYHOTO OpraHu3Ma, ero rneppasi, UICTOPUYECKH U JIOTUYECKH, QYHKIHI —
KOMMYHHUKaTHBHas1 — 0OMeH nH(popManuei Mex a1y MoACUCTEMaMH, KOOPMHALIUS HX JesATeNIbHOCTH. B
IIPOIIECCE BBINOJHEHUS 9TOM (PYHKLUU SI3bIK — OIATH-TaKU B TOYHOCTH TakK kK€, KaK U HEpBHAs CUCTEMA
«3TaKOM HUXKE», — TOJIydaeT BTOPYIO (QYHKIINIO — MOJETUPOBAHUE OKpYsKatomien cpeapl. 1 mogo6Ho Tomy,
KaK B Pa3BUTHH MO3ra MOXXHO BBIJICIIUTH JTaIlbl, CBA3AHHBIE C METACUCTEMHBIMU NIEPEXOJaMU, Pa3BUTHE
S3BIKOBBIX MOJIEJICH MIPOMCXOIUT (KaK Mbl YBHIUM JAJIbIIE) IyTEM MTOCIEI0BATEIbHBIX METACUCTEMHBIX
IIEPEXOJIOB B CTPYKTYpE SA3bIKA.

1. XuMHnueckre OCHOBBI JKU3HU
Xumuyeckas 3pa 2. JIBuKeHne
3. Pazgpaxkumocts (TIpocToit peduiekc)

Kubepuernueckas spa4. HepBHas ceTs (coxHbIN pediiekc)
5. AccouuunpoBanue (yciaoBHbIN pedrekc)
6. Meiuienne

9
pa pasyma 7. CoumasibHast HHTETpaIus, KyJbTypa

Puc. 4.2. Dransl >BOMIONNAN KU3HA

[Mapannenu mMexy 001I€CTBOM U MHOTOKJIETOYHBIM OpraHU3MOM ObLITM MOAMEYEHbI 1aBHO. Ho BOT Bompoc:
KaK OTHOCHTBCS K 3TUM HapayiensiM? MOoKHO CUMTaTh UX €CJIM U HE CIIy4aifHbIMH, TO, BO BCIKOM Cllyyae,
MMOBEPXHOCTHBIMH U MaJO3HAYUTEIbHBIMH, YTO-TO BPOJI€ CXOCTBA CTPEJIbI MOABEMHOTO KpaHa ¢ pyKaMu
yenoBeka. OHaKo KHOEPHETUUECKUH TTOAXO0] IPUBOIUT HAC K IPYTOM TOUKE 3pEHHS, COTJIACHO KOTOPO
aHAJIOTUS MEXy OOIIIECTBOM U OPTaHU3MOM UMEET ITyOOKHI CMBICII, CBUAETEILCTBYS O HATUUUH
Ype3BbIYAHO OOIIMX 3aKOHOB BOJIIOLINY, IEHCTBYIOMIMX HA BCEX YPOBHSAX OpPraHU3allii MaT€pPUH, U yKa3bIBas
HaM HampapJieHHE pa3BUTHA 00IeCTBa. DTa TOUKa 3pEHUS TauT B ce0e Ty yrposy, uto, Oyayun
BYJIb['ApU30BaHa, OHA JIETKO MOXET MPUBECTH K KOHIEMIINU TOTATUTAPHOT0 TOCYapCcTBa (DarMcTCKOro TUma.
B rnase 14, paccmaTtpuBas mpo0emMy TBOPUYECKON CBOOOIBI IMYHOCTH, MBI 00JIee TTOAPOOHO PACCMOTPUM H
3TOT BOIPOC. A TIOKa OTMETHM, YTO BO3MOKHOCTh BYJIbIapH3allii TEOPUU HUKAK HE MOXKET OBITh apIyMEHTOM
MIPOTHB €€ UCTHHHOCTU. Pa3aen coBpeMeHHO# HayKu, MMEHYEeMbIii KHOCPHETHUKOM, TaeT HaM TTOHSTHS,
OTIMCBIBAIOLIME YBOJIIOIMOHHBIN MPOLIECC KaK Ha yPOBHE BHYTPUKIETOYHBIX CTPYKTYP, TaK U Ha YPOBHE
COLIMAJIbHBIX sIBICHUN. DYHIaMEHTAIbHOE €MHCTBO YBOJIIOIIMOHHOTO MPOIIecca Ha BCEX YPOBHSX
OpraHu3aIy MpeBpaaeTcs u3 GuIocockoro Bo33peHus B HayuHo 000CHOBaHHBIH (pakT. C HUM HeNb3s He
CUMTATHCS, Pa3MBIILIAL O CyAp0ax UyeIoBEeYECTBa U €ro POJN BO BeeneHHOM.

[TomuepkuBas KoCMUYECKOE 3HaYCHHE pa3yMa, ppaniry3ckue yuensie Jlepya u Teitsap ne [llapnen Beenn



TEPMHH Hoocepa (T. €. chepa pazyma) uisi 0003HAYEHUS TOW YacTH OHOC(EepHl, TIe TOCTIOACTBYET pasyM. JTH
ujen OBLITU TI0IXBaueHbI HAIUM cooTeduecTBeHHUKOM B.I1.BepHaackum (cM. ero ctaThio «Heckoabko ci0B 0
Hoocdepe»). B npenucnoBun k cBoemy riaaBHOMY counHeHuto «DeHomen uenoBekay Teiisap ne lllapaen
MULLIET:

S mymato, BpsiT JIM Y MBICIISIILIETO CyIIlecTBa ObIBaeT OoJiee BelnHKasi MUHYTa, UeM Ta, KOT/Ia € TJ1a3 ero crajiaer
TMIeJIeHa U OTKPBIBAETCS, YTO OH HE 3aTepsHHAs B KOCMHYECKOM 0€3MOJIBUU YaCTHUIIA, & TyHKT COCPEIOTOYCHHUS
Y TOMUHU3allUU YHUBEPCAIBHOTO CTPEMJICHHUS K JKU3HH. YeI0BeK — HE CTaTUYECKHM LIEHTP MUpa, KaK OH
JIOJITO TONIATAN, @ OCh M BEPIIMHA BOJIOLNH, YTO MHOTO TIPEKpacHee .

L Tensip ne Wapnen I1. @enomen uenosexa. M.: Hayka, 1987.

I'naBa 5. Co cTyneHbKHM HA CTYNIEHbKY

5.1. MaTtepuanbHasa U gyxoBHas KynbTypa

Pa3znnyaroT KynpTypy «MaTepUaIbHYIO» U «IyXOBHYI0». MBI IOMECTUIIM 3TH CJIOBA B KaBBIUKH (151 IEPBOTO
pasa; qJajblic OHU, KaK U IIPHUHATO, 6YJIYT IECTOJIATH 663 KaBI)IqCK), IMOTOMY 4YTO pa3jInidruc MCKAY YKa3aHHbIMU
MIPOSIBJICHUSIMU KYJIBTYPbI YCIIOBHO, a CAMH TEPMHUHBI HE CITMIITKOM yJIa4HO OTPa)aroT 3TO pasziauuue. K
MaTepHaﬂbHOﬁ KYJbTYpPC OTHOCAT IMPONU3BOAUTCIILHBIC CHUJIbL 06HIGCTB3 Hn BCC, UTO C HUMH CBA3aHO, a K
IYXOBHOM — MCKYCCTBO, PEJIUTHIO, HAYKY, punocoduro. Eciu meiratees chopMympoBaTh NPUHIIKI, HA
OCHOBAHHHU KOTOPOTO JIENIAETCS pa3rpaHUICHUE, TO JIyUIlle BCETO, BEPOSTHO, 3TO CAETIATH CIEAYIOUIHM
o0pa3oM: MaTepuaibHas KyJIbTypa IMpU3BaHa yI0BJICTBOPATH T€ TIOTPEOHOCTH, KOTOPhIC OOIIH y YeJIOBEKa U
KHUBOTHBIX («MaTepuaIbHBIC)» MOTPEOHOCTH), TyXOBHAS — MOTPEOHOCTH CIIEHU(PHUECKUE, KaK MBI [yMaeMm, JUIs
yenoBeKka («IyXOoBHbIe» MOTpeOHOCTH). OUeBUIHO, ITO PANUYUE HE COBMAAAET C PA3TUIHNEM MEXKIY
MaTepuaIbHBIM M TyXOBHBIM B (PHIIOCOPCKOM IIIaHE.

OCHOBHBIM IPEAMETOM HACTOSIIEH KHUTHU SBIAETCS (JEHOMEH HayKH, KOTOpasi €CTh YaCTh JIyXOBHOM KYJIbTYPBI.
OpnHako HayKa BO3HUKAET Ha CPAaBHUTENIHHO MO3/IHEM ATale pa3BUTHUS OOIIECTBA U Mbl HUKAK HE MOXKEM
I00paThCst 10 TOr0 MOMEHTa, MO0 IS HaIleH LIeM HY>KHO 0OpHCOBaTh BCE MPEIIIeCTBYOIUE 3Tanbl. BoT n
ceiyac MbI HE MOXKEM TIPOUTH MUMO MaTEepHATBHOU KyJbTYpPBI, HE CKa3aB O HEH XOTs Obl HECKOJIBKO CJIOB. TeM
OoJiee 4TO B pa3BUTUU MAaTEPHAIBHOM KYJIbTYPbI Mbl OOHApYKMBAaeM OJUH B BHICIICH CTETIEHN MHTEPECHBIN

3¢ (deKT, K KOTOPOMY MTPUBOIUT UHOTIa METACHCTEMHBIN MePeXo.

5.2. dchdekT necTHMUbI

Ha HmxHel cTyneHr rUraHTCKOM KaMeHHOM JIeCTHUIIBI UrpaeT pedeHoK. CTyNneHbKH BHICOKH, U PeOSHOK He
MOJKET NepedpaThCs CO CBOCH CTYNEHbKU Ha CIeAyONy0. EMy 04eHb X04eTCsl IOCMOTPETh, YTO TaM AEIaeTCs;
BpeMsI OT BPEMEHH OH TBITAETCS CXBATUTHCSA 32 Kpail CTYNEHbKH U BCKapaOKaThCsl HAa Hee, HO 3TO eMy He
ynaercs... [Ipoxonsrt roasl. PeGeHoOK pacTeT U B OMH MPEKPACHBIM 1E€Hb BIPYT OKa3bIBA€TCs CIIOCOOHBIM
Ipeo10JIeTh 3To npernsaTcTBre. OH 3a0UpaeTcst HA MAHUBIIYIO €r0 CTYIIEHBKY M BUJHT, YTO BBIIIE €CTh €Ille
OJIHA CTYIIEHbKA, HAa KOTOPYIO OH TENEPb TOXKE MOXKET 3a1e3Th. Tak, Mpeo10ieBas CTYNEHbKY 3a CTYIICHBKOM,
OH IIOJTHUMAaeTCsI Bce BhIle U Bhle. [Toka oH He ymen nepedpaThest ¢ OJHON CTYNEHbKH Ha JIPYTYIO, eMy He
YAaBaJIOCh ITOAHATHCS HA HA CAHTHMETP, HO €/1Ba OH HAy4HJICS 3TOMY, €EMY CTala JOCTYITHOU HE TOJIBKO
CJIEAyIONIast CTYIIEHbKa, HO U BCS JIECTHULA. DTOT 3((eKT Mbl Ha30BeM d¢ppexmom necmuuyvl. CXeMaTHIECKU
OH u300pakeH Ha puc. 5.1.
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Puc. 5.1. Dddexr secTHHIIBI

D¢ ekt ecTHHUIIBI JTSKUT B OCHOBE MHOTHX SIBIICHHH MEPEX0a MaJIbIX KOJMYECTBEHHBIX U3MECHEHHUHN B
OosblIMe KayecTBEHHbIE. Bo3bMeM, HampuMep, KIacCHYEeCKyI0 MIUTFOCTPALIMIO TeTelIEBCKOT0 3aKOHA Iepexoia
KOJIMYECTBA B KAYECTBO — KPUCTAIUIM3ALUIO )KUJIKOCTH MPU OMyCKaHUU TEMIIEPATYpPhl HUKE TOUKH IJIABJICHHUSL.
CriocoOHOCTh MOJIEKYJIbI, KOJEOIIOIECs BOIM3H ONPEAEICHHOTO MOJIOKEHHS paBHOBECHS, yAEPKaTh
HECKOJIbKO COCETHMX MOJIEKYJ BOIM3H ONPENEICHHBIX MOJI0KEHUI paBHOBECUS SIBJIETCS KaK pa3
«CIIOCOOHOCTBIO MEPEX0a Ha CIEeAYIOIYI0 CTyeHbKY». Koraa B pe3ysbraTe MOHMKEHHs TeMIepaTypbl
(YMeHblIasi aMILUTUTY bl KOJIEOaHUI) Takasi CIOCOOHOCTD MOSBISAETCS, HAUMHAETCS MTPOLECC KPUCTAIUIM3ALUY, U
11ar 3a mwarom (CTyneHbKa 3a CTYNEeHbKOM) MPOUCXOUT YIOPAJOUMBAHNUE PACIIONIO0KEHUS MOJIeKy1. [pyroii
U3BECTHBIN MPUMEP — LIENHAsl PeaKkLys. 3€Ch IEPEXO]] Ha CIEAYIOIIYI0 CTYIIEHbKY — CaMOBOCIIPOM3BEICHUE
peareHToB B pe3yJibTaTe peakuuu. B ¢pusnueckux cucremax, rje Bce COOTHOILEHUS, BaXKHbIE JUIs TOBEICHHS
CHCTEMBI B IIEJIOM, UMEIOT CTATUCTHYECKUI XapakTep, d3PPEKT JECTHUIIBI TAKKE TPOSIBIISETCS CTATHCTUIECKH;
KPUTEPHL BO3MOKHOCTH NEPEX0/Ia Ha CIEAYIOUIYIO CTYNEHbKY SBJISETCS KOJTUYECTBEHHBIM U CTATUCTHUYECKHUM.
D¢ ekt IecTHUIIBI B TOM CITydae MOKHO OTOXKIIECTBIISITh C IIEMTHON peakIfeid, eClii MOHUMATh TTOCIICIHUN
TEPMHH B CAMOM IIOJIHOM CMBICJIE.

5.3. MacwTab meTacncreMHoro nepexoga

Hac Gonpire mHTEpECYET CiTydai, KOria mepexo/1 Ha CIEeIyIONIy0 CTYTICHbKY SBISIETCS KadeCTBEHHBIM, a
MMEHHO METAaCHCTEMHBIM IepeXx0oa0oM. UTOObI B 3TOM Cilydae MOT UMETh MeCTO 3(p(eKT IeCTHHIIBI,
HE0O0XO0IMMO, 0OYEBUIHO, YTOOBI CUCTEMA X, MpeTepIeBaroIiasi METaCUCTEMHBIN nepexon (puc. 5.2), cama
ocTaBajack Obl MOJACUCTEMON KaKOW-TO 0ojiee OOIIMPHOI CUCTEMBI Y, B paMKaX KOTOPOI 00ecIieqnBaroTCs U
MOJIICP>KUBAIOTCS YCIIOBUS ISl MHOTOKPATHOTO TIEPEX0/1a «CO CTYTIEHBKH Ha CTYNEHBKY» — METaCUCTEMHOTO
nepexoja Haja noacucremoit X. Takyro cucteMy Y MbI Ha3bIBaeM yibmpamemacucmemoli o OTHOIICHHIO K
pany X, X', X",... u 1. 1. PaccMoTpuM moapoOHee BOIPOC O CBS3H MEXy METACUCTEMHBIM ITEPEX0JI0M U
OTHOIIICHUEM CHCTEeMa — MOJICHCTEMA.
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Puc. 5.2. Oddext nectHuipl B pamMkax yiabrpameracucteMbl Y. CTpesKy yKa3bIBalOT H3MEHEHUSI, POUCXOISIIUE CO BpEMEHEM

MBI yke BCTpedaaIuch C METAaCUCTEMHBIMU NIEPEX0JIaMU Pa3INYHON MacIITaOHOCTH. MeTacucTeMHbIe
IIEpPEXO0IbI B CTPYKTYPE MO3ra COBEPILIAIOTCS B paMKax OPraHW3Ma, OHM HE 3aTParuBar0T OpraHu3Ma B LIEJIOM.
ConuanbHas HHTETpays — 3TO METACUCTEMHBIN EPEXO0/T IO OTHOUIEHHUIO K OPIraHU3MY B LIE€JIOM, HO OHA HE
BBIBOJMT Y€JIOBEUYECTBO 3a MPe/Iesibl OMOre0l[eH03a — CUCTEMbI B3aMMOAIEHCTBYIOLINX JKHUBBIX CYIIECTB B
Macurabe 3eMHOro mapa. Beeraa cymecTByer cuctema Y, KOTopasi BKIIOYAeT JaHHYIO CHCTEMY X B Ka4ecTBe
cBoell mogcucTeMsl. EqMHCTBEHHBIM HCKITIOUEHHEM, ObITh MOXKET, siBisieTcst KocMoc B 1ienom — cucrema Z,
KOTOpasi 10 ONPE/EIIEHNIO HE BXOJUT B COCTaB HUKAKOM IpYroil cucteMbl. Mbl TOBOPUM «OBITH MOXKET)
IIOTOMY, YTO HE 3HAEM, MOXHO JIM paccMaTpuBaTh KocMoc Kak cuCcTeMy B TOM K€ CMBICIIE, KaK 3aBEIOMO
KOHEYHBIE CUCTEMBI.

Puc. 5.3. Metacuctemnslii nepexon W — W' B pamkax cuctemsl X

Teneps oOpaTuM HaI B3I B IPOTHBOIOJIOKHOM HAIPABIEHUU — OT OOJIBIIOTO K MAJIOMY, OT IEJIOTO K
yacTU. YTO MPOUCXOIUT C CUCTEMOM X, KOI/1a OHA HBOJIFOLIMOHUPYET, HE IPETEPIIEBAs] METACUCTEMHOTO
nepexoaa? JlomyctuM, 4to HeKas mojicucreMa W cuctemsl X coBepiliaeT METaCUCTEMHBIN niepexo (puc. 5.3).
DTO 3HAYUT, YTO BMeCcTO W nosiBnsgercs cucrema W', koTopas 1o OTHOLICHUIO K W SIBIsS€TCS METaCUCTEMOM U
COAEPKUT LENBIA PsJI OJCUCTEM TUIIA W, HO IO OTHOLIEHHUIO K X ABJISAETCS NOJCUCTEMOM, aHAJIOTUYHON W, 1
BBITIOJTHSIET T€ e (PYHKIMHU B X, KOTOPbIE MPEeXk A€ BHIONHSIIA W, TONBKO, BEpOSTHO, JTydile. B 3aBucuMocTu
OT poJin moficucTeMsl W B cucteme X 3ameHa W Ha W' Oynet umertsb A X OoJjblliee UM MEHbIIIee 3HaUCHHeE.
Pa30upas 3Tarbl 3BOMIONIH KUBBIX CYIIECTB KHOEPHETUYECKOTO MEPHO/ia, Mbl Ha MeCTO X TOJICTaBIIsLIN
OpraHu3M B LIEJIOM, @ Ha MEeCTO W — BBICIINN 3TaXK YIPABICHUS OPTaHU3MOM.

X .
W
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Puc. 5.4. MeTacucTeMHBIi Iepexo1 Ha OJHOM U3 HU3IIMX YPOBHEH OpraHU3aIIH

[TosToMy 1 MeTacucTeMHbIi iepexon W — W' umen nepBocTeneHHoe 3HaueHue s X. OJIHaKko
METACUCTEMHBIN NEPEXO]T MOKET MPOU30UTH TI€-TO «B MPOBUHIIMN», HA OJJTHOM U3 HU3IIUX YPOBHEN
opranmzanu (puc. 5.3). [lycts W — oana u3 noacucrem X, V' — oana u3 noacucreM W, U — oaHa u3
noacuctem V. Meracucremusii iepexoq U — U’ MOXET CHIIBHO YIyUYIIUTh (PyHKIIMOHUPOBaHUE V, a,
cleoBaTeNbHO, U (YHKIIMOHUPOBaHHUE W, XOTS yke B MEHBIIIEH CTENICHH, U, HAKOHEII, €Il1e B MEHBIIIEH
cTenieHn — (QyHKIuoHMpoBaHue X. MTak, SBOIOIMOHHBIC CIBUTH B X, JaKe HE OYCHD 3HAUYNTEIIBHBIC, MOTYT
OBITh BBI3BAHBI METACUCTEMHBIM MIEPEXO0/IOM TOJIBKO HA OJJHOM U3 HHU3IIUX YPOBHEU CTPYKTYPHI.

Otu HaOIIOICHHS 1al0T HOBBIA MaTepua JIsl OLEHKU KOJTMYECTBEHHBIX M KaUeCTBEHHBIX U3MEHEHUH B
npouecce pasputus. Eciu cucrema X COIEpKUT OJHOPOIHBIE MOJCUCTEMBI W 1 YUCIIO 3TUX MOJCUCTEM
YBEJIMYUBAETCS, Mbl Ha3bIBA€M TaKO€ U3MEHEHUE KouyecmeeHHbIM. MeTacuCTeMHBI repexo1 Mbl, 6e3



COMHEHUS, OTHOCUM K KauecmeenHblM N3MEHEHUSIM. MOKHO IPEINO0I0KUTh, YTO BCSIKOE KAUECTBEHHOE
W3MEHEHUE BBI3bIBAET METACUCTEMHBIN MTEPEX0/] HA TOM WJIM HUHOM YPOBHE CTPYKTYPBI CUCTEMBI. Y UUThIBAs
OIMCAHHYIO BBIIIE MEXaHUKY BOJIIOLUH (PEIyTIMKAIMA CUCTEMBI TUTIOC METO/] MPO0 U OIIHOO0K), 3TO
MPEANOI0KEHUE MPEICTABISAETCA BECbMa BEPOSITHBIM.

5.4. Opyausa ans npousBoAcTBa opyaun

Bepnemcst k MmatepuanbHO# KyIbType U 3 dekry nectHuisl. [IpeaMeTst U opyaus Tpyaa SBISFOTCS YacTsIMH,
MOJICUCTEMaMH TOW CUCTEMBI, KOTOPYIO Mbl Ha3BaJIM BBIIIE «CBEPXCYIIECTBOMY, BO3HUKAIOIINM OJaromapst
Pa3BUTHIO YesioBeuecKoro obmuiectsa. Tenepb Mbl OyZeM Ha3bIBaTh 3TO CBEPXCYIIECTBO MPOCTO KYJIbTYPO,
TTOHUMAS TIOJ] 3TUM KakK €€ (PU3NYECKOe «TeJI0», TaK U croco0 PyHKIIMOHUPOBaHUS («(HU3UOJIOTHION) B
3aBUCHMOCTH OT KOHTEKCTa. MITak, mpeaMeTsl U opyius TpyAa — MOACUCTEMBI KyIbTypbl. OHM MOTYT
o0JnazaTh CBOEH COOCTBEHHOU CIIOKHOW CTPYKTYPOH M BXOJUTH B COOTBETCTBUHU CO CIIOCOOOM HMX
WCTIOJIB30BAaHUS B COCTAaB HanboJIee KPYyMHBIX OJCUCTEM KYJIbTYPbI, TaKke 001aJal0uX BHYTPEHHEH

CTPYKTYpPOM.

B wacTHOCTH, CaMO YJ€HEHHE MaTEPUATIbHBIX TOJACUCTEM HA MPEAMETHI TPYJa U OPYIUs TPyJa UMEET
TIIyOOKHIA CMBICT M OTpaXKaeT CTPYKTYpPyY MpousBocTBa. Koraa k mpeameTram onpeneneHHoro kiacca 4
YEJIOBEK MPUMEHSIET Opyaue B, TO 3TO Opyaue BMECTe ¢ IpeaMeTaMu A 00pa3yeT yxKe METaCUCTEMY 10
OTHOLIEHUIO K mojicucteMaM A. JIelicTBUTENbHO, MOACUCTEMA B HEMOCPECTBEHHO AEHCTBYET Ha MOJCUCTEMBI
A W st 9TOM 1enu crienuaibHo U coznaercs. (Koneuno, 3To Bo3aeicTBUE MPOUCXOAUT HE 0€3 y4acTust
YeJI0BEYECKOW PYKH U MO3Ta, KOTOPBIE BXOJIAT B COCTAB BCSKOM MPOU3BOJCTBEHHON cUCTEMBI.) MTaK,
MTOSIBJICHHUE OPYAHSI TSl 00pa0OTKH KaKUX-TO MPEAMETOB, KOTOPBIE paHee He 00padaThIBAINCh, €CTh
MemacucmemHbulil nepexo0 B paMKax CUCTEMBI TPOU3BoIcTBA. Kak MbI BUIEH, yMEHHE CO371aBaTh OPYIUs —
OJIHO M3 MEPBBIX CIEACTBHUI OueoBeUnBaHusl. M, IOCKOIbKY YETOBEK OCTAETCA MOCTOSHHOM ABMKYIIEH CUITON
MIPOU3BOJCTBEHHON CUCTEMBI, METACUCTEMHBIN MEPEX0]T OT MPEeAMETA TPYJa K OPYIUIO TPY1a MOXKET
MTOBTOPSITHCS CKOJIBKO yroaHO pa3. Co3nmas opyaue B s 00pabOTKH MPeAMETOB Kiiacca A, YeTI0OBEK HAaUMHAST
JyMaTh, Kak Obl €0 yCOBEPIICHCTBOBATh, U U3TOTOBISAET opyaue C A U3roTOBJICHUS OpyAuii kinacca B. Ha
3TOM OH, KOHEYHO, HE OCTaHABIIMBAETCS U u300peTaeT opyaue D nis ynydiienus opyauii kinacca C. U tak
nanee. Opyaue TpyJa HEU3MEHHO IIPEeBpaIlaeTcs B MpeaMeT Tpyaa. 910 — aghghexm necmuuywl. Baxxno
OCBOHUTBH CaM IMPUHLMI U3TOTOBJIEHUS OPYAUN — HAYUUTHCS 3aJ1€3aTh HA CTYNEHbKY. /lapliie Bce MOUAET caMo
co00ii: cucTeMa MPOU3BOACTBA CTAHOBUTCS YIbTPAMETAaCHCTEMOM, cIOCOOHOIM K pazButuio. [1no aToro
pouecca — COBPEMEHHAs! MPOMBIIUIEHHOCTD, CJI0KUBIIASICS MHOTOYPOBHEBAsI CUCTEMA, KOTOPAsi UCIIOJIb3YET
MIPUPOIHBIE MaTEPHUAIIbI, U IIaT 32 IIaroM MPEBPAIAET UX B CBOE «TEN0» — COOPYKEHHSI, MAIITHBI, IPUOOPHI
MoA00HO TOMY, KaK JKMBOW OPTaHU3M YCBAaWBACT ChEJACHHYIO THUIITY.

5.5. HwxxHun naneonuTr

Crnemnaem o01uil pUCYHOK pa3BUTHS MaTEpUATIbHOU KyJIbTYphl. ICTOpHIO KYyJIBTYpHI 10 MOSBICHUS BBIIIJIABKU
METAJUJIOB JIETISIT HA JABE 3MOXU: naieoaum (IPEeBHUNA KaMEHHBIN BEK) U Heosum (HOBBIA KaMEHHBIN BeK). B
KaKJI0M 3TI0XE BBIACISIIOT OTACNIbHBIE KYJIbTYPBI, pa3inyaronifecs reorpaguueckuM paifoHOM U BpEMEHEM,
Korja oHu cyniectBoBaiu. Kynbrypam, oOHapy>KEHHBIM 0J1aroapsi apXeoJornYeCcKUM pacKoIKaM, ObLITH
MIPUCBOCHBI Ha3BaHUS, POU3BOIHBIC OT Ha3BAHUI TE€X MECT, T/Ie OHHU OBLITN OOHAPYKECHBI BIICPBEIE.

Crenpl ManeoIMTHYECKUX KYJIBTYP HaIeHBl BO MHOTUX paiioHax EBporbl, Azuu u Adpuku. OHE TO3BOJISIIOT
YBEPEHHO MPOU3BECTU MEPUOU3AIMIO PA3BUTHS KyJIbTYphl B TAJICOJUTE, pa30MTh NAJICOTUT HA PsAJ] CTAAUN
(310X), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs BCEX reorpapuuecKux paiioHOB.

JpeBHeiimas craaus — 3TO TaK Ha3blBaeMas ILIEJUIbCKas KyJIbTypa, 3a HEell CIIeAyeT allelbCcKas, a 3a Hel —
MYCThepCKas KyJlbTypa. DTU TPU CTAAUU 00BEIUHSIOTCS 1101 OOIIMM Ha3BaHUEM HIIKHETO (MJIM PAHHETO)
najneonura. Hauano HUKHEro nmajgeoauTa OTHOCAT KO BpeMeHHU nopsaaka 700 ThIcs4 JIeT TOMY HazaJl, KOHEll
(mo3xHsAA MycThepcKas KyabTypa) — 0KkoJ10 40 ThICSU JIET Ha3al.

[ennpckast v ameabcKasi KyJIbTYPhI 3HAIOT JIMIIB OJUH BUJ KaMEHHOTO opyaus — pyomo. [llemnbckoe
pyOmIIO BecbMa MPUMHUTUBHO — 3TO Ipy0O OOUTHIN C IByX CTOPOH KaMEHb, HATOMUHAIOMINN TI0 hopme
COBpPEMEHHBIN KOIYH U MPUMEPHO TaKOTO ke pa3mepa. TunuyHoe amenbckoe pyoriio MeHbIIE 0 pa3MepaM 1



ropasao Jay4dme OTACIaHO, OHO UMCCT TIIATCIIbHO 3a0CTPCHHBIC Kpasd. KpOMC TOT'0, HA aICJIbCKHUX CTOAHKaXx
YK€ HAXOJAT CJICAbI UCTIOJIb30BAHU OTHA.

Opynust MyCTbepCKOM KyJIbTYpbl OOHAPYKHUBAIOT SBHYIO HU(depeHITHaIno, 31€Ch MBI Pa3InvacM 10 KpalHeH
Mepe JBa HECOMHEHHO OTJIMYHBIX THIIa KAMEHHBIX OpPYJIUil: OCTPOKOHEUHHUKHU U cKpebia. TexHuka o0paboTKu
KaMHsI B MyCThEPCKHI MEepPHOJ] CYLIECTBEHHO BBIIIE, YeM B alleabCKuil. [10gBIsI0TCSA MpeAMeThl U3 KOCTU U
pora. OroHb ynotpeoisieTcst MIOBCEMECTHO. Y MEJIH JIM MYCThEPIIbl J0OBIBATh OTOHb, B TOYHOCTH HEM3BECTHO,
HO OYEBHJIHO, OHU YMEJH €T0 COXPAHSITh.

YenoBek HMKHETO MAJICOIUTa — 3TO €Il B ONOJIOTM4eCKOM OTHOIIEHUH HE COBPEMEHHBIN YEI0BEK.
Hlennbckas U alenbckas KyJIbTypbl IPUHAAISKAT JIOAAM (WK MOMYII0AM?) TUIIA TUTEKaHTpona 1
cuHaHTpona. MycTbe — KyJbTypa HeaHAEepTalIblieB. B HUKHEM ManeoauTe pa3BUTHE TEXHUKH U3TOTOBIECHUS
Opyauil (He TOJIBKO U3 KaMHs, HO TaK)Ke U3 JIepeBa U IpyrMX MaTepUaioB, KOTOPbIE HE COXPAHUINCH 10
HaIIEero BpEMEHH) 1110 NapaJuIeIbHO € Pa3BUTHEM (PU3NYECKUX U YMCTBEHHBIX CIOCOOHOCTEH UenoBeka, ero
HBOJIIOIMEN KaK BUJa. YBEJIMYEHNE 00beMa MO3ra — camoe yOeTUTeIbHOE CBUJIETEILCTBO 3TOM IBOJIOIUH.
Crnenyromas TabiaMyuKa MOKa3bIBa€T BMECTUMOCTD YEPEITHOW KOPOOKHU Y HCKOMIAEMBIX JIOJIEH, a TAKKE Yy
COBPEMEHHBIX 4EIOBEKOOOPA3HEIX 00E3bSIH U YeT0BEKa (B CM):

INopuina 600 — 685
[IntexanTpon 800 — 900
CunanTpon 1000 - 1100
Heanpnepranen 1100 - 1600

Cospemennsbiit uenosek 1200 — 1700

3aMeTUM, 4TO XOTSI MO3T HeaHAepTaliblia o 001eMy 00beMy HE HAMHOTO YCTYIIaeT MO3TY COBPEMEHHOTO
YeJloBeKa, OH UMEET CYIIECTBEHHO MEHbILINE JIOOHBIE 10JIH, KOTOPbIE UTPAIOT TJIABHYIO POJIb B MBIIIJICHUH.
JloOHbIE 107U MO3Tra SBJISIOTCS, TO-BUIUMOMY, OCHOBHBIM XPaHUJIUIIIEM IIPOU3BOJIBHBIX)» aCCOIHAITUH.

5.6. BepxHun naneonut

Ha py0esxe Mex 1y HIDKHUM U BEpXHUM ManieonuToM (mpudnu3utenbHo 40 ThIC. JeT Ha3ax) mpoliece
CTaHOBJICHUS YeJIOBEKa 3aBepiiaeTcs. UenoBek BEpXHETro MajaeoanTa — 3TO OMOJOTUYECKH BIIOTHE
COBpeMEHHBI yenoBek: homo sapiens. C 3TOro MOMEHTa BCIO CBOIO «3BOJIIOIIMOHHYIO SHEPTHIO» MIPUPO/Ia
OyJIeT BKJIaJIbIBaTh HE B OMOJIOTHIO YEIIOBEYECKON 0COOH, a B KYJIBTYPY YEJIOBEUECKOTO OOIIeCTBA.

B BepxHeM masneonuTe pa3ianyaoT TPU KyJIbTYPhl: OPUHBIKCKYIO, COMIOTPEHCKYIO U MaalieHCKyTo. [lepBbie nBe
OJIM3KU MEXKTY CO00M, U UX OOBEAUHSIOT B OJJHY KYJIBTYPHYIO 3T0XY: OPUHBAKO-COMIOTpeiicKyto. Hauano stoit
STMIOXU COBIMAJAET IO BPEMEHH C KOHIIOM MYCThepCKOi amoxu. HaliieHo HeCKOIbKO CTOSIHOK, Ha KOTOPBIX
BCTPEUAOTCA KOCTH KaK HEaHAEpTaJIbLIEB, TaK U JII0/IeH coBpeMeHHOoro tumna. OTcroa ciaenyeT, YTo NocaeHee
HBOJIIOIIMOHHOE U3MEHEHNUE, 3aBepInBIIee GOPMUPOBAHUE YETIOBEKA, ObLIO BEChMa CYIIECTBEHHBIM, U HOBBIC
J0AM OBICTPO BBHITECHUIIM HEAHIEPTAJIBIIEB.

TexHuka 00pabOTKH KaMHSI CHIIFHO TTPOJBUHYJIACH BIIEPE]] B OPUHBSIKO-COTIOTPEHUCKYIO ATIOXY 110 CPABHEHUIO C
MYCTBhEpPCKOH 3M0X0H. MBI BCTpeuaeM 37iech pa3HOOOpa3HbIe OPYAUS U OPYKUE: HOKHUK, KOIbE, IPOTUK, PE3IIBL,
ckpeOku, 0. [Iupoko UCHoNb3yIOTCs KOCTh U pOr. BO3HUKAET MIUTHE, O YeM CBUACTEIbCTBYIOT HAXOAKU
WUTOJIOK. B 07THOM M3 MaMATHUKOB COJIFOTPEHCKON KyJIbTYPbl HalieH QyTIISIp U3 ITHYbEH KOCTH, COACPIKAIITII
1enbli Habop KOCTSAHBIX UTJ. TaM ke ObLT HaliIeH U KOCTSIHON PHIOOIOBHBIN KPIOUOK. B MaJIeHCKYIO ATIOXY
(okoo 15 ThIc. JIeT Ha3aMd) yKe MOSBISIIOTCS KOIbeMeTalKa U TapiyH. 3aMeyaTelIbHbIM OTINYUEM BEPXHETO
MAJICOINTa OT HUKHETO SIBISIETCS BOSHUKHOBEHHE N300pa3UTEIHLHOTO UCKYCCTBA. B OPHHBIKO-COMIOTPENHCKYIO
30Xy MOSBISETCS HaCKallbHAs ’KUBOIKChH, B MaIJICHCKYIO 3MOXY OHA JOoCcTUTaeT pacupeTta. OOHapyXeHO
00JIBIIIOE YKCIIO N300paKeHHI (TTIAaBHBIM 00pa30M )KMBOTHBIX ), KOTOPBIE MIOPAXKAIOT U COBPEMEHHOTO 3PUTEIS
CBOEH BBIPA3UTEIBHOCTHIO, JIJAKOHUYHOCTHIO M TOYHOCTBIO NIepenadn HaTypsl. [losBistores Takxke
CKYJIBIITYPHBIC H300paKEHUS U MPEAMETHI, CITy>Kallue sl yKpalleHus. B Bompoce o mpoucxoxaeHun
HCKYCCTBA €CTh JIB€ TOUKHU 3pEHUS: TIepBast BHIBOJAUT UCKYCCTBO U3 MAaruuecKux oOpsiioB, BTOpas — U3
ACTETHUYECKUX W MMO3HABATENBHBIX 11eeil. OJHAKO €CIU YUeCTh XapaKTep MePBOOBITHOTO MBIIIIJICHHS (O YeM MBI



HOZ[pO6H0 6YI[6M TOBOPUTH HI/I)KC), TO pa3jIniyrue MCKAY 3TUMHU ABYMSA UCTOUYHHUKAMU OKA3bIBACTCA
HECYHICCTBCHHBIM.

C Touku 3peHusi Ha MaTepHaIbHOE MPOU3BOICTBO KaK Ha CUCTEMY, PELIAIOIIMM OTJINYMEM BEPXHETOo MajeoauTa
OT HUXKHETO SIBJISIETCS MOSIBJIEHUE COCTABHBIX OPYAM, HAIPUMEpP KOIbsl C KAMEHHBIM HAKOHEYHUKOM. DTO
MO>KHO paccMaTpUBATh KaK METACHUCTEMHBIN Mepexo/1, OO N3rOTOBJIEHNE COCTABHOTO Opyius (OpYXKusl) ecTh
CO3/1aHHUE CUCTEMBI U3 IIOJICUCTEM, KOTOPBIE 1O CHUX MOP MBICIUIUCH U3TOTOBUTEIEM KaK HEUTO
CaMOCTOSITeNIbHOE (HAKOHEYHHUK — KOJIIoIee KaMeHHOE opyine, OpeBHO — MajKa WK ACPEBIHHOE KOIIbE).
UYro 3TO HE TaKOH MPOCTON MEepexo/1, MOXKHO BHIIETh U3 TOTO (DaKTa, YTO B UICTOPUUECKOE BPEMS CYIIECTBOBAI
HapoJ — KOpPEHHBIE KUTEIU 0CTpoBa TacMaHNH, KOTOPBIM HE 3HAJ COCTaBHBIX OPYIUH.

Celiuac TacMaHUHNIEB KaK 3THUYECKON Ipynibl He cymiecTByeT. [locnennsas 4McTOKpoBHAs TaCMaHUIKa ymepia
B 1877 r. CBenieHus1, COXpaHUBILIUECS O KyJIbTYpe TACMAaHUMIIIEB, HEIOCTATOUYHbBI U NHOTJA IPOTUBOPEYNBBI.
Tem He MeHee, UX ¢ YBEPEHHOCTBIO MOXKHO CUUTATh CAMOM OTCTAION IPYNIION YEI0BEYECTBA U3 BCEX
U3BECTHBIX ITHOrpaduu. 371eCh ChIrpaja pojb UX U30JIUPOBAHHOCTh OT OCTAJILHON YacTH YeJIOBEYECTBA
(Ommkaiime coceu TaCMaHUNIIEB — aBCTPAIHICKHE aOOPUTEHBI OBUTH TTOYTH CTOJIb JKE OTCTAIBIMH) U
OeHast MpUpoJa OCTPOBA, B YACTHOCTH OTCYTCTBUE KUBOTHBIX, KpylHee KeHrypy. C yueToMm pazinuuuil B
MIPUPOJHBIX YCIOBHAX KYJbTYyPY TACMAaHUWIIEB MOKHO COIIOCTABUTh C OPUHBSIKO-COIIFOTPEUCKOMN KyJIbTYpPOMl HA
€e paHHUX CTaAusAX. TacMaHUIIBI UMEH CIEeIYIONIE OpyAus U Opy>KHe: KaMEeHHOE py4yHoe pyOuio,
OCTPOKOHEUHHK, PeXyIlee KAaMEHHOE OpyAHe HeonpeaeeHHOW (opMBbl, 1epEBIHHYIO yOUHY (IByX THUIIOB:
PYUYHYIO U METATEIbHYIO), IEPEBIHHOE KOIMbE, MAJIKY JUIsl BHIKANbIBAHHS Che10OHBIX KOPHEH U IEPEBIHHYIO
JIOTIATKY /JIsl OTPBIBAHUS MOJIJIIOCKOB OT cKajl. KpoMe Toro, oHM yMelnu IJIECTH BEPEBKU U CYMKH (KOP3UHBI) U3
TpaBbl WK Bosioca. OTOHb JOOBIBAIM € TIOMOILIbIO TPEHUS. MI3roTOBIATH COCTaBHBIX OPYAMA, HAIPUMED
puaBaTh paboueil KAMEHHON YacTH PYKOSATKY U3 JepeBa, OHU, IIOBTOPSIEM, HE YMEIIH.

5.7. Heonutnyeckasn pesonouuns

B oTnnyme oT naneoIuTUYECKUX KyJIbTyp HEOJUTUYECKUE KYJIBTYPbI (I3BECTHBIE KaK IO apXEOJIOTHYECKHM,
TakK ¥ 10 3THOrpaUUeCKUM JaHHBIM) OTJIMYAIOTCS OOJIBIINM Pa3HOOOPa3HeM, CIIEHU(PHUIHOCTHIO U
JOKJILHOCTBIO. [0 TeXHUKE MPOM3BOJICTBA OPYAUIl HEOIHUT MPEACTABIIET cO00H pa3BUTHE Ka4EeCTBEHHOTO
CKayka (METacCMCTEMHOTO MePeXo/a), CICJIaHHOTO B TIO3THEM IAJIE0JIUTE: COCTaBHBIE OPY /IS, U3TOTOBIIsIEMbIC
C TMTOMOIIBIO APYTUX OopyAnii. Ha 3ToM myTn yenoBedecTBO COBEPIIACT Psil BBLAAIOIINXCS JOCTHKEHHH, U3
KOTOPBIX CaMbIM 3aMeuaTeNIbHBIM SBIISETCS, T0-BUJUMOMY, H300peTeH e JTyKa. bombine nepemMeHsl
MIPOHUCXOAT TAKXKE B OZEHK/IC M YCTPOUCTBE HKHJIHILL.

XOTsl B OTHOILLIEHUH U3TOTOBIICHUSI OPYAUN HEOJUT HE MOXKET NTOXBACTaTh KPYITHOMACIITAOHBIM
MCTACUCTCMHBIM IEPCXOI0M, B 3TOT IIEPHUOA BCC KC NPOUCXOIUT METaCUCTEMHBIN nepexon OI‘pOMHOfI
BaykHOCTU. OH 3aTparuBaeT HE OPYAUS KaK TaKOBbIE, a CIIOCO0 JOOBIBaHMUS MUIIM B LIEJIOM (@, CJIeI0BaTENIbHO,
OTIOCPEIOBAaHHO U OPY/IHsl). DTO MEPEX0]] OT OXOTHI M COOMPATENIbCTBA K CKOTOBOJCTBY U 3emiieAenuto. Ero
Ha3bIBAIOT MHOT/IAa HEOJIMTUYECKOW peBOJIIOIMEN. JKUBOTHBIE U PACTUTEIbHBI MUP, KOTOPBIE 10 3TOTO
CJIYKWJIA JINIIb CYFy60 BHCIIHUM, HC KOHTPOJHUPYCMBIM UCTOYHHUKOM IMHUIIN, CTAHOBATCA TCIICPb (B
OTpe/ieNIeHHON CBOEH YacTH, KOTOpas HEMPEPHIBHO YBEINYUBACTCS) 00BEKTOM aKTUBHOTO BO3/ICHCTBUS U
YHOpaBJICHUA CO CTOPOHEBI YCIIOBCKA. M-Eb1 umeem JACJI0, TAKUM 06p3.30M, C TUIITMYHBIM ME€TAaCUCTEMHbBIM
nepexoioM. Bo3HUKHOBEHME 3eMII€IENINs U CKOTOBOACTBA apXE0JIOI'H OTHOCAT KO BPEMEHHU OKOJIO 7 ThIC. JIET
Hazan (VI-V TeicsueneTue 10 H. 3.), HIOJYEPKUBasi MPUOIUZUTEIHHOCT ATOM AaThl. 13 31aKOBBIX KYIBTYP
HaI/I6OJ'I€€ APCBHUMHU ABJIAIOTC NIICHUILIA, ITPOCO, AYMCHb, PHUC. ITo3ke TTosIBHITHCH POXb U OBEC. HepBI)IM
JIOMAIITHUM >KHBOTHBIM cTana cobaka. Ee ojoManiHiuBaHe OTHOCUTCS K pAaHHEMY HEOJHTY, ellle A0
BO3HUKHOBEHHUS 3emiieienus. C nepexo1oM K 3eMIIeJIENHIO JIF0IU OJIOMAIIHUIM CBUHBIO, OBILY, KO3y, KOPOBY.
HO3)K€, YK€ B BCK MCTaJlIa, IIOABUIIUCH JOMAIITHUC JIOIIAAb U BCpGJIIO,Z[.

5.8. Bek meTanna

Bek mertamina — crienytoniast 3a HEOJIUTOM CTpaHHUIAa UCTOPUHN YelIoBeUeCKOr KynbTyphl. [lepexos Kk BhIIIaBKe
MeTajia 3HaMeHyeT co00il MeTacuCTEeMHBIN TIEpeXo/] B CUCTEME MPOU3BOICTBA. Ecnu panbIiie MaTtepual, u3
KOTOPOTO JIEJaeTCsl OpyAre, — JI€PEBO, KAMEHb, KOCTh U T. . — SIBJISIJICSI Y€M-TO JaHHBIM, TOTOBBIM, TO TETIEPh
BO3HHUKAET MPOIECC — BBITJIABKA METAIIJIa, HAIIPABJICHHBIM HE HA U3TOTOBJICHUE OPY/IUs, 4 HA U3TOTOBJICHHE



Marepuania s opyaus. biaarogaps 3ToMy JIFOAM MOJTY4Yar0T HOBBIE MaTEpHAIIbI C HYKHBIMU JUISI HUX
CBOICTBaMH, KOTOPBIX HET B npupoze. CHauana 3To OpoH3a, 3aTEM KeJe30, pa3IuuHble cOpTa CTalld, CTEKIIO,
Oymara, peauHa. C TOUKHM 3pEeHUS CTPYKTYPhI TPOU3BOJICTBA BEK METaJIa CIeI0Bajo Obl Ha3BaTh BEKOM
mamepuana. Takue peMecia, KaKk BbIIeJIKa KOKH U TOHYAaPCTBO, BO3HUKIINE PAHbIIE BBIIUIABKA METAJIJIOB,
HY>KHO paccMaTpUBaTh, CTPOIO TOBOPS, KaK Ha4aJI0 METACUCTEMHOIO Nepexoa K BeKy marepuaia. OnHako B
Ka)KJJOM METaCUCTEMHOM TIepexo/ie ecTh pelaronias ¢aza, Korjaa IpeuMyIlecTBa Co3/1aH1s HOBOTO YPOBHS B
CHCTEME CTAaHOBATCS OYEBHIHBIMU M OeccriopHbIMU. /{11 Beka MaTtepuana Takoil (pa3oii mociryskuia BeIIJIaBKa
METaJIOB, OCOOEHHO KeJe3a.

Hpesueiimue cienbl 6poH3sl B Meconoramun u Erune otHocsaTes k [V Teicsuenernio 10 H. 3. Hagamno
BBIIUIaBKHU PyAHOTrO keine3a oTHocAT K 1300 . 10 H. 3.

5.9. MpombIwneHHble peBonoLUUn

Crnenyromuil Ka4eCTBEHHBIN CKa4OK B CUCTEME NTPOU3BOICTBA — UCIOIb30BaHUE HOBBIX HCTOYHUKOB YHEPIHH,
KpOMe€ MYCKYJIbHOM SHEpPIUHU YeIOBeKa U JKUBOTHBIX. ITO, KOHEUHO, TOXKE METACUCTEMHBIN nepexo, noo
BO3HUKAET HOBBIA yPOBEHb CICTEMbI — YPOBEHb JBUTATEJIEH, yIPaBIAIOLIUI TepeMelieHneM pabounx yacTei
MauHsl. [Iponcxoaut nepsas npomsiiieHHas pepotonus (XVIII B. H. 3.), pagukanbHO MEHSIONIAs BECh
001K pou3BoACTBa. JIEHTMOTHBOM TEXHUYECKOIO IPOrpecca CTAHOBUTCS COBEPIIIEHCTBOBAHNE ABUTATENICH.
CHauvasa 3TO napoBasi MallMHA, 3aT€M JABUTaTeIb BHYTPEHHETO CrOpaHusl, 3aTeM dJ1eKTpomoTop. Benen 3a
BEKOM MaTepHalla HacTynaeT BeK dHepruu. HakoHnen, Halle BpeMs sIBISETCS CBHIETEIEM €I11e OJJHOTO
METaCUCTEMHOI'0 IIEPEX0/1a B CTPYKType IPOU3BOACTBA. BO3HUKAET HOBBINM yPOBEHb — YPOBEHb YIIPABICHUS
nBurarensiMu. HaunnaeTcst BTopasi IpOMBIIIIEHHAs! PEBOJIIOLMS, KOTOPasi, OUEBUIHO, B €11le OOJIbIIEH cTeneHH,
4yeM IepBas, MOBIMIET Ha OO 00IMK CUCTEMBI TPOU3BOCTBA. Bek 3Heprun cMeHseTcs BEKOM
nH(popManuu. ABTOMaTHU3alKs IPOU3BOJICTBEHHBIX MPOIIECCOB, BHEAPEHUE B HAPOJIHOE XO3AHUCTBO
BBIYMCIUTEIbHBIX MAIIUH IPUBOJAT K ellie 0ojiee ObICTPOMY, YeM MPEXIE, POCTY IPOU3BOJUTEIBHOCTH TPYAa
Y IPUJAIOT CUCTEME ITPOU3BOJCTBA XapaKTEP aBTOHOMHOM CaMOYTIPABIISAIONICHCS CHCTEMBI.

5.10. KBaHT pa3Butus

JIaBHO MOAMEYEHO CXOJICTBO MEXKAY IMOCJIE0BATEIIbHBIMU 3TAllaMH Pa3BUTHS TEXHUKU U (PyHKIUSAMU
O6uonoruueckux o0beKToB. [Ipon3BOICTBO TEXHUUECKMX MAaTEPHUAIOB MOXKHO COIIOCTaBUTh 0OPa30BaHUIO U
pocTy KHUBOHM TKaHU. Vcronbp30oBaHue IBUTATENEH COOTBETCTBYET paboTe MBIIII. ABTOMAaTHYECKOE yIpaBICHUE
U nepegada nHGOpMaluu COOTBETCTBYIOT (DYHKIIMOHUPOBAHUIO HEPBHOW CUCTEMBI. JTa Mapaieib
CYILIECTBYET, HECMOTPs Ha KOPEHHOE Pa3InyKe B MPUPOAE OMOTOTUIECKUX U TEXHUYECKUX CUCTEM H
COBEPUICHHO PA3JIMYHbIE IPUUNHBI, BBI3bIBAIOIIME UX pa3BUTHE. TeM He MEeHee CXO/ICTBO B CTAUSAX PA3BUTHS
OTHIOJIb HE SBJsIETCS cay4yaitHbIM. OHO BBITEKAET M3 HAJIMYKS Y BCEX MPOLIECCOB Pa3BUTHSI OAHOMN OOIIei
YepThl: pa3BUTHE BCEI/Ia IPOUCXOIUT MyTEM MOCIE0BATENbHBIX METACUCTEMHBIX IEPEXOJIOB.
MeTacucTeMHBIH epexoa — 3TO0, €CIIH YTOAHO, dJIEMEHTapHas €IMHUIIA, YHUBEPCAIIbHBIN KBAaHT Pa3BUTHSL.
[ToaToMy HET HMYEro yAUBUTEIBHOTO, YTO, COIIOCTABUB HAYaJIbHbBIE CTA/IUU PA3BUTHS IBYX Pa3HbIX CUCTEM,
HampuMep TeXHUYECKUI MaTepuall U )KUBYIO TKaHb, MbI ITOJIy4aeM €CTECTBEHHOE COTOCTABICHUE CIIEIYIOIINX
CTaaui, KOTOpbIe 00pa3yr0TCsl HAKOIIJIEHUEM 3TUX YHUBEPCAIbHBIX KBAHTOB.

5.11. 3BonoUUA MbILLNEHUA

Hama criemyronias 3ajaua B HCTOPUYECKOM IJIaHE — aHAJIM3 Pa3BUTHsI MBIIUICHUS] HAYMHAS C IPCBHEUIIICH
(a3bl, 0 KOTOPOH y HAC €CTh HAIeKHbBIE CBEICHHA. JTa (pa3a — NnepBOOBITHOE OOIIECTBO € KYJIbTYpOH
MO3/IHETO MAJICOJIUTa M PaHHEro HeoynTa. Ho mpexie, 4eM roBOPUTH O IEPBOOBITHOM MBIIIUICHUH, TIPEXKIC,
YeM «BXKUTHCS B POJIb» TIEPBOOBITHOTO YEIOBEKA, MBI HCCIIEIyEeM MBIIIIICHUE BOOOIIE, UCTIONB3YS ’
COBPEMEHHBIM MBICITUTEIIBHBIN armapaT B Ka4eCTBE HHCTPYMEHTA HCCIICIOBAHUS, 1 COBPEMEHHOE MBIIIUICHUE B
KauecTBE O0BEKTA MCCIEAOBAHMS, HETIOCPEICTBEHHO TOCTYITHOTO KaXKIOMY M3 HAC TI0 JIMYHOMY OTIBITY. JTO
HE0O0XO0AMMO, YTOOBI MOYKHO OBIIIO SICHO YBUJIETh OTJINUNE TIEPBOOBITHOTO MBIIIJIEHUS OT COBPEMEHHOTO U
o0Iiee HaIMpaBJICHUE Pa3BUTHS MbIUIeHUs. M cciieqoBanne, KOTOpoe Mbl cCOOMpaeMCs IPEAIPUHSATE B ABYX
CIICYFOIIMX TJIaBaX, MOKHO OIPEJICIUTh KaKk KNOCPHETHICCKHUH ITOX01 K OCHOBHBIM TOHSTHSM JIOTHKU U K
po0GieMe B3aMMOOTHOIICHHUS SI3bIKA U MBIIIIICHHUS.



I'maBa 6. Jlornyeckuii aHAJIHN3 A3bIKA

6.1. CHoBa 0 NOHATUAX

Haunewm ¢ ¢pynnameHTanbHeNIIero NOHATHS JOTMKY — MOHATHUS «IIOHATHE». Bhliie (B riase 2) Mbl ganu
KHOEpHETHYECKOE OTIPEIeIEHUE 3TOTO MOHATHUS B €0 apUCTOTENIEBCKOM BapHaHTe. Mbl ONpeEIUIIN noHsamue
KaK MHOXECTBO CUTYallUi Ha BXOJE€ KUOEPHETHUUECKOHN crucTeMbl. BiiaieTh MOHATHEM — 3HAUYUT YMETh €r0
pacro3HaBaTh, T. €. yMETb ONPEAEINTh, IPUHAJICKHT JIM J100ast JaHHAs CUTYalusl K MHOXKECTBY,
XapaKTepU3yIOIIeMy OHATHE, WIN HE MPUHAMJIEKUT. ITO ONPEIETICHUE B PABHOW CTENIEHN OTHOCUTCS U K
CJIO’KHBIM KHOEPHETUYECKHM CUCTEMaM €CTECTBEHHOT'O IMTPOUCXOXKICHHUS, 00 YCTPOWCTBE KOTOPBIX MBI UMEEM
JHIIB o01Iee MpeIcTaBlIeHHe (HampruMep, MO3T )KHUBOTHOT0), U K TEM OTHOCHUTEJIBHO MPOCTHIM CUCTEMAaM,
KOTOPBIE CO37a€M Mbl CAMHU C MPHUKIAJHBIMHU UM UCCIIEI0BATEILCKUMU LIETSIMH.

B nepBom ciyuyae Mbl IPUXOJIUM K BBIBOJY, YTO CUCTEMAa PAaCIO3HAET HEKOE TIOHATHE, HA OCHOBE HAOIIOIEHUS
3a BHCHIHHUMHU MMPOABJICHUAMU ACATCIILHOCTU CUCTCMBIL. HaHpI/IMGp, Koraa Mbl BUIUM, UTO c06a1<a NpuxXoauT B
pasocTHOE BO30Y KIEHHE, 3aCTbIIIAB T'OJI0C X03I1HA, 1 COBCEM MHAYE pearupyeT Ha BCe OCTAJbHBIE 3BYKH, MbI
3aKJIr049acM, 4TO coGaKa HMeEET MOHATHE «T0JIOC XO3IMHAY. DTO HOHITHE BBIpa6aTBIBaeTCSI Y HEC CCTCCTBCHHBIM
myTeM, 6e3 Kakux-JIn0o yCHIINN CO CTOPOHBI 3KCIIepuMeHTaTopa. UToOb! BBISIBUTH MAKCUMAaJIbHbIE
BO3MOYXHOCTH MO3Ta COOaKH, IKCIIEPUMEHTATOP MOXKET CTaBHUThH €€ B HEOObIUalHBIC YCIIOBUS U CIEANTD 3a €€
peakiueit. MHOTro omnbITOB Takoro pojaa os10 nposeaeHo M.I1.ITaBnoBsIM 1 ero mkosoit. Eciam mokasarts
cobaxe (paHepHbIe KPYTH U KBapaThl Pa3HOTO pa3Mepa U IBETA U MOCIE MPeIbIBICHUS KpyTa JaBaTh MUY, a
rocJie IpebsBICHUS KBaJpaTa HaKa3bIBaTh, TO cOOaKa HAyYUTCs pa3anydaTh KPYyTr U KBaapar u OyAeT mo-
pa3HOMY pearupoBath Ha MpeabsBieHue dTux ¢puryp. CienoparenbHo, cobaka CriocoOHa pacro3HaBaTh
HEKOTOpBbIe 001mue (aOCTPaKTHBIC) TTOHATHS, B JAHHOM CIIy4ae — MOHATHS KPyTa U KBaJpara, OTBICUCHHBIC OT
MIPU3HAKOB pasMeEpa U IBCTA. 3HaqHT, MBI JOJIZKHBI 3aKJIIFOYUTh, UTO c06aKa BJIaACCT a6CTpaKTHI>IMI/I IIOHATUAMHA
«KPYT» U «KBaApaT».

Ho, enBa npousnecs 3Ty ¢pa3y, Mbl HAYMHACM YyBCTBOBATh, YTO TAKOE 3AKJIFOUCHUE, MTOKATYH, OBLIO OBI
CJIMIIKOM TIOCTIEIIHBIM. Y TBEPKICHUE, UTO COOAKE TOCTYITHO MOHSATHE «TOJ0C XO35IMHA» (MMEeTCs B BULY,
KOHEYHO, T0JIOC KOHKPETHOTO YeJI0BEKa), MOKHO IMPUHSATH 0€3 OrOBOPOK, HO BOT YTBEPKIIEHHUE, 4TO coOaKe
JOCTYITHO TOHATHE KBaJIpaTa, MpeCTaBIsieTcs B KAKOM-TO CMBICIIE BEPHBIM, a B KAKOM-TO HET. 3aMETUM 3TO
cebe, 9TOOBI BEPHYTHCS K ITOMY BOIIPOCY TO3KE. A IMOKa 3aBEPIINM IKCKYpPC B 00J1aCTh YMCTBCHHBIX
CHOCOOHOCTEH co0aKM YKa3aHUEM Ha MPOCTEUIIINE TOHATHS, KOTOPbIE COO0aKe 3aBEIOMO HEIOCTYITHBI.
[Ipenronoxum, 9TO BbI OKA3bIBaETE COOAKE SMIMK, Pa3/ICIICHHBIN HA JIBE YaCTH, B KAXKIOH U3 KOTOPHIX
HAXOJIUTCS HECKOJIbKO OMJUTHAPHBIX MIAPOB. Bl XOTHTE 3aCTaBUTh €€ OTIMYUTH CIydail, KOTJ]a YUCIIO [IIapOB B
00enx 4acTsaX OJIMHAKOBO, OT CITydas, KOT/Ia YHCJIO IIapOB Pa3InIHO. MOXHO JepKaTh MapH, BBl HE
nocturaere nenn. [loHsITHe paBHOYMCICHHOCTH COOAaKe HEIOCTYITHO.

Kubepuernueckue cuctemsl, 00agaronme CnocoOOHOCTHIO PACIIO3HABAHMS TIOHITHH, CO3/IaI0TCS TAaK)Ke
MCKYCCTBEHHO. B CBsI3M ¢ krnOepHeTH3aIueil HayKy U MPOU3BOJICTBA UX 3HAUYCHUE HETPEPHIBHO BO3PACTAET.
JJ1s1 MOHMMAaHHS OOIIUX MPUHITUIIOB U KOHKPETHBIX MEXaHU3MOB pa0OThI MO3ra pa3pad0TKa HCKYCCTBEHHBIX
PacHo3HAIOIINX YCTPONUCTB UTPAET PELIAIOILYIO POJIb. DTH yCTPOMCTBA CIy’KAT MOJENISMHU, C TIOMOILBIO
KOTOPBIX JIFOJIH MBITAIOTCS MPHUIIOHATE 3aBECY HAJ MpoIrieccoM MbIIuIeHUs. Co3aHle «UCKYCCTBCHHOTO
MO3ra», BBIIIOJHAOIICTO XOTA 651 YAaCTHUYHO TC XK€ Q)YHKI_[I/II/I, yTOo U GCTCCTBGHHBII\/'I MO3r, AacTt yKaBaHI/ISI O TOM,
KaK TOJXOJNTh K HCCIICTOBAHUIO JCATCILHOCTH €CTECTBEHHOT0 MO3ra. IHTEpeCHO, 4TO OJTHUM U3 MTEPBBIX
pe?)y.HBTaTOB CpaBHeHI/ISI I/ICKyCCTBeHHBIX N €CCTCCTBCHHBIX pacnosHanumx CUCTEM 6]:1.]] BBIBOJI O qpe3BI>1an71H0
y3KOH IIeJICHAITPABICHHOCTH, CIICIIHAIN3AIMHA SCTECTBCHHBIX CHCTEM. B paMKax CcBOCH crienuanu3aliid OHU
JOCTUTAIOT BBICOKOTO COBEPIICHCTBA, HO 3aTO OKA3bIBAIOTCSI COBEPIIIEHHO OECCHIIBHBIMU, KOT/Ia 3a/1a4a
BBIXOJIMT 33 9TH paMKH. Pacro3HaBaHue deaoBeKa 1o ToJIiocy — 4Ype3BbIYaiHO TPyaHAS 3a71a4a JiIs
HCKYCCTBEHHBIX KHOCPHETHUECKHUX YCTPOUCTB, @ MO3T COOAKH pemiaeT ee 0e3 Tpyaa. B To ke Bpemst
MIPOCTEHIIIAst TSl HCKYCCTBEHHOM CHCTEMBI 33J1adya CPaBHEHUS Yrciia OMILTHAPIHBIX IIIAPOB HEITOCHITBHA JIS
CcO0aKHu.



B rnase 2 MBI paccMaTpHBaIM PACHO3HAIOIIEE KUOEPHETHUECKOE YCTPOHCTBO, HA BXO KOTOPOTO HOAABAINCh
CUTHAJIBI OT CBETOYYBCTBUTENIBHBIX PELIEITOPOB, PACHIOIOKEHHBIX Ha SKpaHe. CUTyalHIo, T. €. COBOKYITHOCTb
3HAUEHUH BCEX CUTHAJIOB OT PELENTOPOB, MbI Ha3bIBAJIN «KAPTUHKOI»; C TOUHOCTBIO JI0 ITOJIyTOHOB OHA
COBIAJAET C U300paKEHUEM Ha 3KpaHe. DTO yCTPOUCTBO (pacno3HaBaTeNlb KAPTUHOK) MOCIYKUT HaM IS
MJUTFOCTPALIMI U B HACTOSILEH TJIABE.

6.2. CBOMCTBa U OTHOLUEHMSA

[Ipumeps! MOHATHI, KOTOPBIE MBI 10 CHX TOP MPUBOAWIH, YKIAABIBATIUCH B OMPEICICHUE MTOHITHI KaK
MHOXECTBa chyauHﬁ. Ho Bce mu MOHATHSA, KOTOPBIC ITPEACTABIIAAIOTCA HAM MHTYUTHBHO SICHBIMH U
MIPOSBIISIOTCA B sA3bIKE, TaKOBBI? OKa3piBaeTcs, HE Bce. Bo3bMmeM, Haripumep, MOHATHE, BBIpaXkKaeMoe
MIPEUIOTaMu «BHYTPH» WU «B» (B TOM ke cMbIciie). Eciiu koMy-HUOYIb He HPAaBUTCS, UTO MOHSITHE
BBIPAYKAETCSI MPEAJIOTOM, MOXKHO BBIPA3UTh €r0 CIOBOCOYETAHUEM «HAXOAMUTCS B» WU «HAXOXKICHHUE B». ITO
MOHTHE IPUMEHUMO K YCTPOMCTBY, Ha BXOJl KOTOPOTO MOAAIOTCS «KapTUHKW». Hampumep, Ha puc. 6.1 nsaTHO
A HaxonuTcs 6Hympu KOHTypa B. Ho MoXkeM I MBI COITOCTaBUTh MOHATHIO «BHYTPH» KaKoe-JIn0o
oTpeeIeHHOe MHOKECTBO KapTUHOK? HeT, He MokeM. DTO BHIIHO, HATIPUMEP, U3 PACCMOTPEHUS] KAPTHHOK,
n300pakeHHBIX Ha puc. 6.2. Ha kapTUHKE a MATHO A HaXOAUTCSl BHYTpH KOHTYypa B, HO He BHYTpH KoHTYypa C.
Ha xaptunke b nsatHo 4 HaxoauTcs BHE KOHTYpa C, a mATHO B — BHYTpHU Hero. OTHOCUTS JIM 3TU KapTUHKHU K
MHOXECTBY CUTYAIlMi «BHYTPH», KOTOPOE HaM HaJi0 Obu10 ObI mocTpouTh? JI1000it oTBET OyaeT
HEYJOBJICTBOPUTEIBHBIM U IPOU3BOJIBHBIM, HOO caM BOMpoc OeccMbIcieH. [IoHsATHE «BHYTpU» XapaKTepu3yeT
HE KapTHHKY (CUTYall1IO) B II€JIOM, a OTHOIICHUE MEX/Y JBYMS ONpeeIeHHBIMA 00bEeKTaMU — JETaIsIMU
KapTUHKHU. [Ioka He yka3aHbl ’TH 00BEKTHI — ONPEAEICHHOE MATHO M ONPEACTICHHbIN KOHTYP, CTABUThH BOIIPOC
«BHYTPH UJIU HE BHYTPU» O€CCMBICIIEHHO.

Puc. 6.1. [IaTHO BHYTpH KOHTYpa

C "—A .

Puc. 6.2. IIaTHa u xoHTYypa
6.3. ApuctoTeneBcKas noruka

[TonsTHs, BRIpaXKaIOIUE CBOWCTBA CUTYALIUHU B IIEJIOM, MBI OyZieM Ha3bIBaTh apUCTOTENEBCKUMHU, NOO JTOTHKA
ApucTOTeld €CTh KaK pa3 He YTO UHOE, KaK MocieAoBaTelIbHas TEOPHUs IPABUILHOTO UCIIOJIb30BAHUS TAKHX
noHATUN. Kaxx1oMy apucTOTENIeBCKOMY MOHATHIO COOTBETCTBYET ONPENEIEHHOE MHOKECTBO CUTyallui, a
MMEHHO TEX CUTYyallid, KOTrJa CBOMCTBO, BBIPAXKaeMO€ 3TUM MOHATUEM, UMeEET MecTO. [ToaTomy
apUCTOTENIEBCKOE TIOHATHE MOKHO TAaK)Ke ONMMCATh KaK HEKOE€ MHOKECTBO MJIU KJIacC CUTYyalui (SIBJICHHUIA,
00BEKTOB — B TOM MPEEIBHO OOIIEM CMBICIIE, B KOTOPOM ITH TEPMHHBI 3/IECh YIIOTPEOIISIOTCS, BCE OHU
PaBHO3HAYHBI APYT IPYTy U TEPMHUHY «HEUTO», KOTOPBIA U3 HUX CaMbIi TOUHBIN, HO U CaMbIil HEYIOOHBIN H3-3a
HEO0OXOIUMOCTH CUHTATHCS C TpaMMaTHKO). [103TOMYy ke Bce 3aKOHBI apUCTOTEIEBCKOM JIOTUKH JIETKO
BBIBOJSITCS U3 MPOCTEUIINX CBOMCTB ONEPALNI Ha/l MHOXKECTBAMH.

PaCCMOTpI/IM KJIacCUUYECKUI IMpUMCEp CUJIJIOru3mMa.



Bce nmroam cMepTHBL.
CokpaT — 4eJoBeK.

CnenoBatenbHo, COKpaT CMEpPTEH.

B 3TOM paccyxieHun y4acTBYIOT TPU apUCTOTENEBCKUX MOHATHUS: «UENIOBEK», «cMepTeH» U «CokpaTy.
TTonsATHE «YEITOBEK» XapaKTCPU3yCTCA MHOKCCTBOM CHTyaHHﬁ, B KOTOPBIX MBI TOBOPUM: 3TO — YCJIOBCK. To
’K€ OTHOCHUTCS M K OCTAJIbHBIM MOHATHAM. UTOOBI ClIeNaTh HATJISJHBIMUA CBOMCTBA MHOYKECTB, ITPECTaBUM
KaKIYI0 CUTYyalllio B BUE TOUKH BHYTPH HEKOTOporo kBajapata (puc. 6.3). Torna s3ToT kBagpar Oyaet
OJIMLIETBOPSATH MHOXKECTBO BCEX MBICIMMBIX CUTYAIHH, YTO COOTBETCTBYET MPEACTBHO 00IIEeMy HOHITHIO
«HeyToy». OcTalbHbIE IOHATHUA, KOTOPLIM COOTBECTCTBYIOT PA3JIMYHBIC MHOXKXCECTBA TOYCK, 6YILYT I/1306pa)KaTI)C$[
pa3nUYHBIMH 00JaCTAMU B KBajipaTe. Y TBEPXKICHHUE «BCE JIIOJIU CMEPTHBD, MHAYe FOBOPS «KaXKIbIH YeI0BEK
CMCPTCH», O3HAYACT, UTO KaXKJ1asA TOYKA, BXOAAIIas B 00J1aCcThb «YCJIOBEK», BXOJAUT TaKXC B 00J1aCcTh «CMEPTCH»
(«cMepTHOE CYIIECTBOY), T. €. 00JIACTh «YEIOBEK» HAXOIUTCS IIETTMKOM B 00JIaCTH «cMepTeH». TOUHO Tak ke
BTOpas IOCBUIKA CHJUIOTH3Ma 03HA4aeT, 4T0 001acTh «COKpaT) HaXOJUTCS LIEIUKOM BHYTPHU 00JacTH
«yenoBek». Otcrona cienyer, uto 001acTh «CoKpaT» HaXOAUTCs BHYTPHU 001aCTH «CMEPTEH», T. €. BEPHO
yTBepxkaeHHe «COKpaT CMEPTEH».

Heumo

Puc. 6.3. Cxema cmmoruzma o Cokpare

Heumo

Puc. 6.4. Cxema ymo3zakiroueHus disamis

Ha puc. 6.4 npoaeMOHCTpUpOBaHa CIPaBEAJIUBOCTD CIEAYIOIIEH CXeMbl YMO3aKItoueHus (disamis 1o
JOTMYECKOH TEPMHUHOJIOTHN).

Bce A4 cyTs B.
Hexotopsie 4 cyTh C.

CrnenoBarenbHO, HEKOTOpBIE B cyTh C.

Jloruka ApucToTens urpajia BaXHYIO pojib B pa3BUTHH €BpoIeiickoi KynbTypbl. OTHAKO OHa HEI0CTaTOYHO
r71yOOKO MPOHHUKAET B CTPYKTYPY HAIIETO MBILUICHUS, OHa HECTIOCOOHA OTPa3UTh MPOLECC PACUICHEHHS
CUTYyallUX Ha OTJIEJIbHbIE YacTU (0OBEKTHI) U UCCIIE0BaHMsI OTHOIEHUH MeX Ty STUMHU YacTsamu. Korga peus
UJET O coticmeax 00BEKTOB, ApUCTOTEIEBCKAs JIOTUKA BIIOJHE a/IeKBaTHA, NOO MOYKHO IPEACTaBUTH cede
M30JIMPOBAHHBIN OOBEKT KaK HEKYI0 cuTyaruto. O0pa3yst MHOXKECTBO TaKUX CUTYalMi-00BbEKTOB, MbI
MOJIyyaeM OTBJICUEHHOE TIOHATHE, BBIpa)Kalollee 0JTHO U3 CBOWCTB 00bekTa. He Tak oOcTout aemno ¢
omHouteHuAMUY. APUCTOTENIEBCKas JTIOTMKA MOKET BBIPA3UTh MOHATHE O COBOKYITHOCTH OOBEKTOB, HAXOIAIINXCS
B JJAHHOM OTHOILIEHUH, HO HE UMEET CPEJICTB BHIPAXKEHUS MOHATHUS 00 OTHOIIEHUH KaK TaKOBOM. MOXKHO



MIPEICTaBUTh MHOYKECTBO KApPTUHOK, UMEIOIINX BUJ KOHTYpA C MSITHOM BHYTPH; 3TO MHOXECTBO MOPOXKIAET
apHUCTOTENEBCKOE MOHATHE (CBOMCTBO) «OBITH KOHTYPOM C MSATHOM BHYTpu». Ho He cymiecTByeT
ApUCTOTEJIEBCKOTO MOHATUS «OBITh BHYTpW». JIornka ApHUCTOTENS CIMIIKOM INI00aNbHa, TOBEPXHOCTHA.
Bo3pMeM Takoe yMO3aKIIIOUEHHE:

WBan — Opar Iletpa.

CrnenosarenbHo, [lerp — Opar MBana.

YMO3aKITIOUCHHE 3TO MPABUIIBHO, HO YTOOBI €T0 000CHOBATh, HAJIO0 B SBHOM BHUJIE I0OABUTH MTOCHUIKY O
CUMMETPUYIHOCTH OTHOIIICHUS «Opat», KOTOpas 3/1eCh HESABHO MOpa3yMeBaeTCs. ITY MOCBIIKY MOXHO
BBIPA3UTH (Ppa3oi:

Ecau x — Opar y, To y — Opar x.

3neck OykBamu x U y 0003HaUaI0TCA JTI00bBIE JIHIa MYy>KCKoro nojia. OJIHAKO Takasi CAMBOJIMKA BBHIXOAMT 3a
Tpeiesbl JOTUKU APUCTOTETS.

MO3KHO 111 Ha SI3bIKE JIOTUKH APHUCTOTEINSI BBIPA3UTh 3TOT CUIUIOIU3M? MOXKHO, €CJIM HE pacCMaTpUBaTh
OTJIENBHBIX JIOJCH, a Iapbl JIIOJEH, TOYHEE, YIIOPSIIOUYECHHBIE N1aphl, T. €. TAKUE MAPBIL, T1€ OJHOMY JIMILY
IIPUIIUCBIBAETCS HOMEDP OJUH, a IPyroMy — HOMEp ABa. BOT 3TOT CHIUIOrU3M COBEPLIEHHO 3aKOHHBIN C TOYKH
3pEHUs apUCTOTEIEBCKOM JIOTUKH.

[Tapa (UBaH, IleTp) o6mamaeT cBOWCTBOM: MEPBEIil — OpaT BTOPOTO.

Kaxnas mapa, oOnagaroniasi CBOHCTBOM: MEPBBIA — Opat BTOPOTO,
o0jaznaer CBOMCTBOM: BTOPOIl — Opat nepBoro.

CrnenoBarenbHo, mapa (MBan, [leTp) obnamaer cBOMCTBOM: BTOpOit — Opar mepeoro.

OTO rpOMO3/KOE PACCYKAECHUE, XOTS OHO (POPMAJIBHO U COBNAAAET C MPEIbIIYLINM, Ob€T MUMO LIeJIH, KOO OHO
HE OTpaXkaeT IJIaBHOI'O B HAIIIEM MCXOJHOM CHIIJIOTM3ME — CUMMETPUYHOCTH OTHOILEHUs «OpaT». CBOHCTBa
«TIEpPBBIM — OpaT BTOPOTO» U «BTOPOU — OpaT MEPBOI0» HUKAK HE pacUJICHEHbI, HUKAK HE CBSI3aHbI JIPYT C
JPYTOM U C TeM (PaKTOM, YTO OHHU MPHIIATAIOTCS K 00BEKTaM, HIMEIOLIUM BU/J] YIIOPSI0UEHHON Taphl.

MBpI He ci1y4aiiHO Hadyaiau KMOSpHETHYECKOE UCCIeIOBaHUE MOHATHH ¢ apUCTOTENIEBCKUX MOHATUH. OHU
npouie, 100 JOMyCKaloT ONpeesIeHNEe UCKIIOYUTEIBHO B TEPMUHAX BXOAHBIX U BBIXOJHBIX COCTOSIHUH, 0€3
oOpaleHus: K BHyTpeHHEH CTPyKType pacrno3Haroniel cucteMsl. Tak OblI0 M B HCTOPUU YETIOBEYECKOM MBICIIH.
CHauaza ObUIO OCO3HAHO HAJIMYUE apUCTOTENEBCKUX MOHATHI U TOJIBKO TOPa30 M03Ke — OTHOIIECHUH.

Tak kak B MaTeMaTHKe TJIABHOE — ATO UCCIIEIOBAHUE OTHOIICHUHN MEXKIYy 00bEKTaMU, apUCTOTEIEBCKAS
JIOTHKA COBEPIICHHO HEJOCTATOYHA ISl BEIPAKEHUS MaTEMAaTHUYECKUX JI0KA3aTeIbCTB. ITO ObUIO 3aMEUCHO
JaBHO, HpI/IMepI:I U3 MaT€MaTHuKU, KOTOpBIMI/I HOHBSyeTCH TpaZ[I/ILII/IOHHaSI JIOT'UKa, I‘OBOp}IT caMi 3a CC6H, OHHU
YpE3BhIYANHO MPUMUTUBHBI M HEMHTEpeCcHBI. [[o camoro koHna XIX B., Korja Ha4ajaoCh CO3JJaHUE HOBOM
(((MaTCMaTquCKOﬁ)>) JIOTUKH, MaTE€MaTHKa U JIOTUKa paSBI/IBaJ'II/ICI) HC3aBUCUMO.

6.4. QnanekTuka Nerens

B ¢unocodun pemaronuit ynap apuctoTeneBckon jJoruke Hanec ['erenb. OH Moka3an CBOCH TUaIeKTUKOM, 4TO
MUp HaJI0 pacCMaTPUBATh HE KaK COBOKYITHOCTh OOBEKTOB, 001aIal0NUX HEKOTOPHIMH CBOMCTBAMHU, a KaK
COBOKYITHOCTbh 0OBEKTOB, HAXOASIINXCSI B HEKOTOPHIX OTHOIIEHUSIX APYT K Apyry. Ilpu aTOM cBoiicTBa He
HUCKIIIOYArTCA, KOHCUYHO, U3 PAaCCMOTPCHHA, I/160 IIOHATHUEC OTHOILICHUA ABIISACTCA 60.]186 06H_[I/IM, YEM IIOHATHUC
cBoiicTBa. OTHOILIIEHUE MOXKET OBITh OMPEEIICHO /71l MPOU3BOJIBHOTO YKciaa 00beKTOB. B yacTHOCTH, ynciio
OGBGKTOB MOXECT 6I:ITI: paBHO €AWMHUIIC, TAKOC OTHOMICHUC U CCTh CBOMCTBO. HaH6onee SICHBIMU UHTYUTHUBHO U
B TO K€ BpeMsl HauboJiee BaXKHBIMU SIBIISIFOTCS MTAPHBIE OTHOIICHHUS, T. €. OTHOIICHUS MEXIY ABYMs 00BbEKTaMu.



I[Ba — MHHHMAJIEHOE YHCJIO 00HEKTOB IIpHU KOTOPOM OTHOLICHUC MTEPECTACT OBITH CBOMCTBOM M CTAHOBHTCS
COOCTBEHHO OTHOIIEeHHEM. Unciio ABa JIC)KUT B OCHOBEC I'CTCJICBCKOIo METOJAa YTO OTPaKEHO B CaMOM TECPMHHE
«CIHUAJICKTHKA)).

Baxuelimme yepThl AUANEKTUKU [ eress HemocpeACTBEHHO BBITEKAIOT U3 ONMCAHUS SBJICHUN B TEPMUHAX
OTHOIIIEHUH, a HEe CBOMCTB. M3 Takoro moaxoja npexae BCero CaeayeT YUeHUE O B3aMMOACHCTBUH,
B3aMMOCBS3aHHOCTH Bcero cyuiero. Jlanee. Eciu qBa anemMeHTa HaXOAATCS B COOTBETCTBUU, HE IPOTUBOPEYAT
JIPYT APYTY, TO OHU BBICTYIAIOT KaK HEUTO IEJI0€ U Ha TIEPBBIN IJIaH BBIXOJAT UX OOIIME CBOMCTRA, a
B3aUMO/ICHCTBUE, OTHOLIEHUE MEXAY HUMHU, OTCTYTIA€T Ha BTOPOE MeCTO. OTHOIICHUS MEXK]TYy 3JIEMEHTAMH,
00BEKTaMU TIPOSBIISFOTCS TTOCTOJIBKY, MTOCKOJIBKY OHH SIBJISIIOTCS OTHOIICHHUSIMU TIPOTHUBOIIOIOKHOCTH,
npoTtuBopeunsi, 60ps0bL. [loaTOMy mpencraBneHune o 60prOe MPOTUBOMOIOKHOCTEN UrpaeT y I'eremns Takyio
BaKHYIO POJIb.

PaCCManI/IBaH OTHOIICHUS MG)K)Iy COCTOAHHUEM 06T)€KT3_ B I[aHHBIfI MOMCHT U COCTOSIHUEM B3TOT'O XKEC O6’BGKTa B
KaKON-TO JPYroil MOMEHT BPEMEHH, Mbl IPUXOAUM K MOHATUIO U3MEHEHHU. VI3MeHeHrne — 3TO OTHOIIEHUE
MeXx 1y 00BbEKTaMH, pa3JeIeHHBIMU BpEMEHHBIM HHTEpBasioM. Ha si3bIke, onepupyromem ToIbKo co
CBOMCTBaMH, HO HE C OTHOILICHUSIMHU, H3MEHEHHE HEeBbIpazuMo. CaMoe Oouibliiee, Ha 4YTO CIIOCOOEH TaKoi S3bIK,
9TO U300pa3UTh PAJl HUKAK HE CBSI3aHHBIX JIPYT C APYTOM COCTOSIHHI 00BbeKTa. briecTamum BeipakeHUEM TOU
HECIOCOOHOCTH SIBJISIETCS M3BECTHAS anopus 3eHOHA O JeTsiei cTpene. PaccMoTpuM JeTsmyo cTpeny.
Bo3bmeM onpeneneHHbIi MOMEHT BpEMEHH. B 3TOT MOMEHT cTpesia 3aHMMAET ONPEICICHHOE MOJIOKEHNUE B
npoctpanctBe. BozpMeM pyroit MoMeHT BpeMeHH. CTpesia OnsiTh 3aHUMAET BIIOJIHE ONPENEIICHHOE
TMOJIOXKEHHUE B MPOCTPAHCTBE. T0 K€ OTHOCUTCS U K JTIOOOMY IPYyroMy MOMEHTY BpEMEHHU. 3HAUUT, CTpelia
BCErJja 3aHUMAeT OIPEACIICHHOE MOJIOKEHUE B TPOCTPAHCTBE. 3HAUUT, OHA BCET/Ia HA MECTE.

B apucroreneBckuX MOHATUAX MUP MPEICTABIAETCS YEM-TO CTATUYECKUM, 3aCTHIBLIIMM WIIH, B JIy4IlIEM Cllydae,
MEXaHUYECKU Pa3MHOKEHHBIM C HEKOTOPbIMH BapHalusiMH. JMajgeKTHKa, HAPOTUB, CJIEJIaB CBOUM IPEAMETOM
UCCIIeZIOBaHNE OTHOILECHUM, U3y4aeT BELIU ¢ TOUKH 3pEHUs UX U3MEHEHUs, IBIKEHU, pa3BuTHs. OHa
BCKPBIBAET HCTOPUUECKYIO O0YCIIOBIEHHOCTh M OTHOCUTEIBHOCTD (OT CJIOBA «OTHOIICHUS»!) BEIeH, KOTOpbIe
IIPU ONKCAHUM B APUCTOTENIEBCKUX MOHATUAX MPECTABIAIOTCS 0€3yCIOBHBIMM U BeuHbIMU. KoMOMHanus
TIOHATUS POTUBOTIOIIOKHOCTH C IMOHITHEM OTHOIICHUS MEXKIY COCTOSHUSIMH B ITOCIIEI0BATEIbHBIE MOMEHTBI
BPEMEHU MOPOXKIACT MOHATHE 00 OTPULIAHUU M OTPULIAHUHU OTpULIaHMs. J{MaleKTUKa JUHAMUYHA U
PEBOJIOLMOHHA.

1o oTHOLIEHNUIO K apUCTOTENEBCKOM JIOTHKE IUAlIeKTUKa ['eress BBICTyNNIA B KAUE€CTBE PA3pyIIUTEIbHON
CHJIBI, U HE TOJIBKO 10 IPUYMHE CBOEH «OOIIEH» PEeBOMIOIMOHHOCTH, a €Ille U IIOTOMY, YTO OHa yKa3aja Ha
MHOECTBO MPOTUBOPEYUI, KOTOPBIE BO3HUKAIOT, KOTJ]a OIIMCAHUE SIBIICHUM, KOTOpoe TpeOyeT sA3bIKa
OTHOILIEHUM, BTUCKMBAETCA B Y3KHE PAMKH s3bIKa CBOMCTB. Y l'erens u ero nocieqoBaTesied 3Tu MPOTUBOPEYUS
OKpY aJINCh 3a4aCTy0 HEKHUM OPEO0JIOM BO3BBIILIEHHOCTH U, MOXKHO CKa3aThb, NOJIyMUCTHUECKON
3HAYUTEIBHOCTH. 3/1€Ch CKA3aJI0Ch, C OJHOIN CTOPOHBI, HACATNCTUYECKAs] HAaPaBIeHHOCTh ¢uocoduu ['erens,
a ¢ Apyroil — 1o ob11Iee CBOICTBO HOBBIX YUCHUH, TEOPH, ABMKEHHI, UYTO Ha HAYaJIbHBIX 3TAlax CBOEro
pa3BUTHS OHU, CTAPAICh BHICBOOOAUTHCS U3 PaMOK CTaporo, MpearounTaloT HapaJoKcalbHYIo,
IpeyBeINYEeHHYI0 (popMy, TPUOOPETAIOT TepONYeCKUit, poMaHTHUecKuil Xxapakrep. Juanexkruka ['erens — 3to
reponveckas S10Xa HOBOH JIOTUKH, KOT/Ia CTapbli JIOTHYECKUH (opMaiu3M ObLT CIIOMaH, a HOBBIH elle He
CO3J1aH, U TIOATOMY IIPOTHUBOPEUYMBBIM M HE MOAJAIOIIMMCS (hopMaTu3alum («IUaeKTUIECKUMY) Ka3aloCh
Ja’Ke TO, YTO BIOCIIEICTBHH OKA3aJI0Ch MPEKPACHO YITOPSAOYCHHBIM U (popmanm3oBaHHBIM. COBPEMEHHOMY
MBILIUIEHUIO, CBOOOIHO MOJIB3YIOMIEMYCS 3bIKOM OTHOILEHUH U BOOPY>KEHHOMY aHAJIN30M JIOTHYECKUX
MIOHATUN U KOHCTPYKLMH, T€reJIEBCKUI CTHIIb MBIIUICHHSI IIPEICTABISAECTCA TEMHBIM MYAPCTBOBAHUEM 10
NoBOAY SICHBIX Bellel. Criemyroliee paccykKaeHue MpeacTaBiseT coooi rpyoo yIpolieHHy0, KapUKaTypHYIO
CXEMY I'ereJIeBCKOTr0 JUATIEKTUYECKOTO IPOTUBOPEY U, IIOKA3bIBAIOILYIO, OTKYa 3TO IPOTUBOPEYUE
BO3HHKAET.

[ToctaBum Bompoc: siBnsercs au yucyio 1000 GonbmmM nnu ManeHbkuM? OHO 0OJIBIIIOE, TaK KaK OHO OOJIbIIe
CAUHUIIBI. Ono MaJICHBKOC, TaK KaK OHO MHOI'O MCHbIIIC MHUJIJTIMOHA. 3H3.‘-II/IT, OHO U 60.]15]_]_[06 u HGGOHBH_IOG
OJIHOBpEeMEHHO. /[nanekTuyeckoe mpoTuBopeure. bonbioe ecTh U B TO K€ BpeMs HeOoIbIoe, A ecTh He A.



[onsATHS «00IBIIOE» U «MAJCHBKOE» PAaCCMATPUBAIINCH 31€Ch Kak CBOWCTBA 00BEKTOB (urcen). Ha camoM xe
JieJie 3TO HE CBOWCTBA, a 3aMacKMPOBAaHHBIE (C TIOMOIIBIO TPAMMAaTUYECKOM KaTeropuu MpuiIarateabHoro)
OTHOIICHUS. TOYHBIN CMBICT MOYKHO BIIOKUTH TOJBKO B MIOHSATHUS «OOJbIIE» U «MEHbIIey. Eciiu ¢ 3T0# Toukn
3peHust pa3o0paTh MPUBEACHHOE BBILIE PACCYKICHHUE, TO OHO OKAXKETCs MPOCTO OECCMBICICHHBIM. JTa
KapuKaTypa HalpasJI€Ha HE MPOTUB ['erens — ero 3aciyru B CO3JaHUU HOBOM JIOTUKH HEOCTIOPUMBI, a IPOTHUB
T€X, KTO HEKPUTUYECKU OTHOCUTCA K AUAJIEKTHYECKOMY MeTOy I'eresnis u BO BTOpoi mojloBUHE XX B.
nponarasaupyeT oopa3 MbIILIeHHUs epBoil monoBuHbI XIX B., MTHOPUPYSI OTPOMHBIN POTPECC, TOCTUTHY ThHIH
JIOTUKOM 3a MOJTOpPa CTOJIETHUS.

6.5. MaTemaTnyeckas normka

Pemraromm pakropom B mporpecce Jtoruku Obuta ee Matemarusanus (koner XIX — magano XX BB.).
MaremMaTH3anus JOrMKH OblIa MOPOXKAEHA MOTPEOHOCTSIMU MaTEMaTHKHU U OCYILECTBIEHA MaTeMaTHKaMU.
Pa3ppIB MeXy MaTEeMaTHUKOW U JIOTUKOW ObLI, HAKOHEL], TPeo0sIeH. PacimpB cBOil sI3bIK 1 MaTeMaTH3HUPOBAB
€ro, JIOTUKA CTajla MPUTOAHOM IS ONIMCAHUS U MCCIIEN0BaHU MaTEMaTHYECKOTO J0Ka3arenscTBa. C npyroiu
CTOPOHBI, sl pEIICHUs JOTHYECKUX IPOOJIEM CTaJld IPUMEHATHCS MaTEMaTHUECKUE METOIbI.

3aBoeBaB IJIaIIapM B 001aCTH MaTEMAaTHKH, HOBasl JIOTHKA CTajla MPOHUKATh B €CTECTBEHHBIC HAYKU U
¢unocogwuto. [Ipr 3TOM postb COOCTBEHHO MAaTEMAaTHIECKOTO JIEMEHTa (MCTIOIb30BaHUEe MaTEMATHIECKUX
Mozaeneil) ynana. Tem He MeHee BCIO COBPEMEHHYIO JIOTHKY YaCTO Ha3bIBAIOT «MATEMaTUYECKOI» MO IPUUNHE
e SI3bIKa U MPOUCXOKICHHUS.

6.6. O0BLeKTbl U BbiCKa3biBaHUA

[Ipex e yeM npoABUTATHCS Aajblle B aHAIM3E S3bIKA M MBIIIUICHUS, HAM HAJ0 AaTh KpaTKUi HaOpOCOK
COBPEMEHHOM JIOTUKHU. J{J1s HAIlIKX 1ieJied TOCTaTOYHO PAaCCMOTPETh TOJIBKO SI3bIK COBPEMEHHOMN JIOTHKH U T€
MIOHATUS, KOTOPBIE CBsI3aHbI C A3bIKOM. [IOHATHUS, CBSA3aHHBIE C JIOTHYECKUM BBIBOJOM ([J0KA3aTEIbCTBOM), Mbl
IIOKa OCTaBUM B CTOPOHE.

CoBpeMeHHast TOTUKA JCIUT BCE CyIee Ha 00bekmbl (WK TIPEIMETHI) U 8blCKA3b18aHUs (WA YMEEPHCOeHUs).
B ecTecTBEeHHOM SI3BIKE BBICKA3BbIBAHUS N300paXKArOTCS MPEUIOKCHUSIMH WM HA0OpaMu TIPeTOKCHHM, a
00BEKTHI — CJIOBAMH U CIIOBOCOUYETAHHUSIMH, BXOISAIIUMH B COCTaB MpeyiokeHus. [Ipumepbl 00beKTOB:
«rarmsy, «asaas Komsty, «rpeacenaTens kKomxo3ay. [IprMepsl BRICKa3bIBAHUN: AL CIOXIIa», «as o Koo
BBIOpaNH MpeiceaTesieM Koixo3ay. Yarie Bcero 00beKThl BRIPAXKAIOTCS CYIIIECTBUTEIHHBIMU, HO ATO HE
o0s3arensHO. Hanmpumep, «KypUTh» — OOBEKT B BBICKa3bIBAHUH «KYPHTh BPEIHO». B MpHIIOKEHUN K
MaTeMaTHKE OOBEKTHI OOBITHO HA3BIBAIOTCS mMepMAaMiL, a BBICKA3BIBAHUS COOMHOUEHUSMU.

[Ipumeps! TepMOB:

¢ 3.14.
o a’+bx+ec.
. a,[bf(z)dz.

[Ipumepsl COOTHOIEHNIA:

o ax’+bx+c=0.

o 0O<z<l1.

o Kakoeo 6bl Hu ObLIO HAMYpaIbHOe YuUcio n > 1, Halldemcs npocmoe YUCio p, KOMopoe A61emcs
oenumenem yucia n.

o Cymma xeaopamos kamemos pasHa K8aopamy UnomeHy3ul.

IlonsaTHsa «00BEKT» U «BBICKA3BIBAHHEY CUUTAIOTCS B JIOTHKE NECPBUYHBIMH, HHTYUTUBHO SICHBIMU U
HEONPpCACIACMbIMHU. cDOpM&J’IbHO@ pas3iinuue MEKAy HUMHU COCTOUT B TOM, UTO O BBICKA3bIBAHUHU UMCECT CMBICJI
TOBOPHUTD, YTO OHO ABJIACTCA UCTUHHBIM WUJIU JIOKHBIM. TaK, TpCTI/Iﬁ n LIeTBepTI)II\/'I MMPUMEPLI MAaTEMATUYCCKUX
COOTHOIIICHUH MNpEaACTaBIAOT 000l HCTUHHEBIE BBICKA3bIBaHUA, a ICPBOC U BTOPOC COOTHOIICHUA MOTYT OBITH



HWCTUHHBIMU WJIN JIO)KHBIMHU B 3aBUCUMOCTH OT 3HAYCHUA IICPCMCHHBIX X U Z. K 00BbexTaM OHSTHA UCTUHHOCTH
" JIO)KHOCTU HCIIPUMCHUMBI.

OOBEKTHI M BBICKa3bIBAHHS, KOTOPBIC CYUTAIOTCS SJICMCHTAPHBIMH, T. €. HE paCWICHCHHBIMU Ha OTACIbHBIC
COCTaBHBIEC YaCTH, 0003HAYAIOTCS B JIOTHKE OykBamMu. OOBEKTH OOBIYHO 0003HAYAIOTCSI MAJIBIMU JIATHHCKUMU
OyKBaMH, a BhICKa3bIBaHUS — OOJIBIIUMU. MBI OyIeM NMPUACPKUBATHCS TOW CHMBOJIMKH, HO JIOTIOJTHUTEIBLHO
BBEJIEM €II€ OJIHO coriarieHue. s sSCHOCTH 3aliCH U YMEHBIICHHsI CIIOBECHBIX MOSICHEHUH OyieM nHoraa
0003HAYaTh AIEMECHTAPHBIC OOBEKTHI U BHICKA3bIBAaHHS CIOBAMH M CJIOBOCOYCTAHUSIMHU, B3ATHIMH B KABBIYKH.
CrnenoBatenbHO, CIIOBOCOYCTAHHUS B KaBBIUKaX OyIyT pacCMaTPUBATHLCS HA PABHBIX MTpaBaxX ¢ OyYKBaMH.

OOBEKTHI M BBICKA3bIBAHUS, KOTOPBIE HE SIBIISIOTCS 3JIEMEHTAapPHBIMU, KOHCTPYHUPYIOTCS, OYEBHIHO, U3 IPYTHX
00BEKTOB U BBICKa3bIBAHUN. MBI JJOJKHBI yKa3aTh TEIEPh CIIOCOO0 KOHCTPYUPOBAHUS.

HpI/I HaJIMYUHU ABYX THUIIOB 3JICMCHTOB (O6’bCKTBI n BI:ICKaBBIBaHI/ISI) " npearnojaras, 4To 3JICMCHTHI, CIIyKallluc

CTPOUTEJIBHBIM MaTepHaIOM, IPUHAJIEKAT BCE K OTHOMY THUILY, Mbl [IOJIy4aeM YeThIPEe BO3MOKHBIX TUIIA
KOHCTPYKIIMI, KOTOPBIE MBI CBE/IEM B CIIEAYIOIIYIO TAONIHULLY.

Yro koHCcTpyupyetcs 13 uero konctpyupyercss HazBaHue KOHCTpYKIUH

Bricka3piBanue Bricka3piBanus Jlornueckas cBsi3ka
Bricka3piBanne OOBeKTHI IIpenuxar

OOBeKT Bricka3niBaHuA —

OO0BeKT OOBEKTHI OyHKIHS

6.7. llornyeckne cBA3KU

[[Inpoko ymoTpeOUTETbHBIX JIOTHUECKUX CBI30K IMATh. DTO OTpHUIIaHKE (M300pakaeTcsi 3HAKOM ),
KOHBIOHKINSA (3HAK [ ), TU3BIOHKIHS (3HAK [ ), IMIUTUKANKs (3HAK []) U SKBUBAJIIEHTHOCTS (3HAK =).

BrickasbiBanue —A4 (uuTaeTcs «He A») 03HAYAET, YTO BhICKa3biBaHUEe A 10KHO. MHade roBopsi, "4 UCTUHHO
TOrJa, Kkorna A 105KHO, U JJ0KHO TOrja, Korna A HCTHHHO.

BrickasbiBanue A || B (untaercs «4 u B») 03HauaeT yTBEP)KJIEHUE, UTO BEPHO U A, 1 B. OHO BEPHO TOJIBKO B
TOM CJIydae, eCiIiM BepHbl 00a BbICKa3bIBaHUs 4 U B.

BrickasbiBanue 4 [ B («A wim B») BEpHO, €CJIM BEPHO XOTs ObI OJTHO U3 BhICKa3bIBaHU A 1 B.

BrickasbiBanue 4 [ B untaercs «A4 Bieuer By unu «eciu 4, To B». OHO HeBEpHO, eciid A UCTUHHO, B J0KHO,
Y BEPHO BO BCEX OCTaJbHBIX CIyUasx.

Hakownen, Bbicka3biBaHue 4 = B BEpHO B TOM cllyuyae, €ciiu BbIcKa3biBaHus 4 U B 1ub0 o0a UCTUHHBI, 1100 00a
JIOKHBI.

Jlnst 0003HaYeHUs CTPYKTYPBI CBSI3€H MMOJIB3YIOTCS CKOOKaMM MOJJOOHO TOMY, KaK 3TO JIeJaeTcs B anredpe ams
0003Ha4YeHUS MTOPSAJIKA BHIIOJHEHUS apu(pMeTndeckux aeiictsuil. Tak, Hanmpumep, BbIcKa3biBaHue —4 [| B
03HauaeT «4 HeBepHO, a B BepHO», a BbIcKa3biBaHUE (A4 [ | B) — «HeBepHO, uTo A U B 06a BepHbI». U Tak xe,
Kak B ajireOpe, JUIsl yMEHBIIEHHs YUCla CKOOOK YCTaHABIIMBAETCS MOPAIOK CTAPIIMHCTBA CBSA30K 110 CHUJIE
CBSI3U. Bhlllle Mbl epeuncaniIg CBSI3KU B MOpsAIKE ocnalieHus cBsi3u. Hanpumep, KOHBIOHKIUS CBSI3bIBAET
CWJIbHEE, YEM MMIUIMKAIMS, T03TOMY BbickasbiBaHue 4 [ | B [| C nonumaercs kak 4 [ (B [] C), Ho He Kak (4 [
B) [J C. D10 COOTBETCTBYET TOMY, UTO B anredpe a + b x ¢ o3Hauaet a + (b X ¢), Ho HE (a + b) X c.

HpI/IBCI[CM HECKOJIBKO MPUMEPOB COCTAaBHBIX BBICKA3bIBaHUM.

N3BecTHas CKOpOTOBOPKA YTBEPHKAACT: «IAILIS YaxJja, [aruis COXJia, Haris CA0Xja». DTO BHICKa3bIBAHUE
MOKHO 3aIlACaTh B BUJE: «LAILIL Yyaxiiay [ «ariisd CoXaay [ «amis caoxiay.



CootHomenne 0 < Z < 1 ectb KOHBIOHKIUS «Z > O» [ «Z < 1», a cooTHOWmIEHHE |Z| > | — AU3BIOHKIHA «Z >
1» [ «Z <-1». OnpeneneHne JIOTHYECKOM CBA3KU = TaHHOE BBIIIE, MOXKHO 3allMCaTh TaK:

[(A=B) 1 (A B) 1 (41 -B)] [1[(4 11 B) ] (=4 [1 -B) [1 (4= B)]
HpeHOCTaBHHCM YUTaTCIII0 ICPEBECTU HA O6I)I‘IHBII>1 A3BIK CJICAYIOUICEC BHICKA3bIBAHUEC!

«Cser Brito4uen» [ | «Jlammouka He roput» [ «Het anexkrpuuecta» [ «Ileperopenu npobku» [ «Ileperopena
JaMITOUKay.

Ecnu cunrtate, 4TO BHICKA3bIBAHUS MOTYT OBITh TOJIBKO HCTUHHBIMU WJIM JIOKHBIMU U, CBEPX 3TOTO, O
BBICKa3bIBAHUU HUYETO CKa3aTh HEJb3s, TO MIEPEUUCICHHBIX CBS30K JIOCTATOYHO, YTOOBI BHIPA3UThH BCE
MBICIIMMbIE KOHCTPYKIIMU U3 BBICKa3bIBaHUH. J|OCTaTOUHO a)ke IBYX CBSI30K, HAIPUMEDP OTPULIAHUS U
KOHBIOHKIIUU WU OTPULIAHUS U TU3BIOHKIMU. Takas CUTyalusi KMEET MECTO, B YACTHOCTH, B OTHOIIICHUH
YTBEPKACHUI MaTeMaTHKU. [[03TOMy B MaTeMaTH4eCcKOM TOTUKE APYTHUX CBSA30K HE MCIONb3YETCS.

OIHAKO €CTECTBEHHBIH A3bIK OTpaXKaeT 0OoJIbIliee Pa3HOOOpa3Ke B OIICHKE BBICKA3bIBAHHIA, YEM MIPOCTO JCTICHUE
MX Ha UCTUHHBIC U JIOXHbIe. Hanmpumep, BbICKa3bIBAHHE MOYKHO pacCMaTPUBATh KaK OECCMBICIIEHHOE MITH KaK
HEJIOCTOBEPHOE, XOTS M BO3MOXKHOE («B 3TOM JIeCy, HABEPHOE, €CTh BOJIKH»). DTUM BOIPOCAM MTOCBSIICHBI
CTICIUATbHBIC PA3/ICIIbl JIOTHKH, B KOTOPBIX HAXOAATCS PYTHE CBA3KU. BOJIBIIOT0 3HAUEHHS /11 COBPEMEHHOM
HAYKH 3TH pa3eibl (B OTJIHYKE OT KJIIACCHUECKOW MAaTEMaTHUECKOM JIOTHKH) HE HMMEIOT, U MBI MX KacaThCs HE
Oynem.

6.8. NMpeaukaTtbl

KoHcTpykuus, conocTaBistonas HeCKOJIbKUM 00bEKTaM BbICKa3bIBaHUE, HA3bIBACTCS MpeanKaToM. [Ipeaukarer
JeNATCSA HAa OJJHOMECTHBIE, IByXMECTHBIC, TPEXMECTHBIE U T.J. B COOTBETCTBUU C YUCIOM 00BEKTOB, KOTOPOTO
OHU TpeOyIoT. s 3amKcH UX UCTIONB3YIOT (GYHKIMOHAIbHBIE 0003HaueHus. [IpenukaT MOKHO 3amucaTh B
BUJie QYHKIMH C HE3AIMOJIHEHHBIMU MECTaMH JJIsl apTyYMEHTOB, HalIpUMeED

P(), L(,), 1(, )
WJIH K€ B BUJIC
P(x), L(z, y), I(x, y, 2)
OTOBOPUB, UTO X, J, Z — MPEAMETHBIC IEPEMEHHBIE, T. €. CHMBOJIbI, KOTOPHIE B KOHEYHOM CUETE JIOJDKHBI OBITh
3aMEHEeHBI Ha 00BEKTHI, HO KaKhe — TI0Ka HEM3BECTHO. Bripodyem, BTopast hopma m3o0paxaer, CTporo roBops,
y’Ke He TIPeJIUKaT, a BRICKa3bIBaHUE, COZIepKaIlee peIMETHbIC TIepeMeHHbIe. BMecTo 00ibIuX OyKB MBI
OyZieM TaK)ke UCIIOJIb30BaTh CIOBOCOYCTAHUS B KaBbIYKaX, HAIPHUMED,
CKpacHBINM(X), «<MeXKIYy»(X, , Z)
Y CHCIMAIbHBIC MAaTEMATHICCKHUE 3HAKHU, HAIIPUMED,
<(x,).
OIHOMECTHBIN MPEIUKAT BBIPAXKAET CBOMCTBO 00BEKTA, MPEIUKAT OO0JIee YeM C OJTHUM apryMEHTOM —
OTHOIICHHE MEeXTy 0ObekTamu. Eciii MecTa Jijist apryMEHTOB B MPEANKATE 3aIIOTHEHBI, TO MBI IMEEM JIEIIO C
BBICKa3bIBAHUEM, YTBEPKIAIONINM HATMYHE JAHHOTO CBOMCTBA WITM OTHOIICHUS. BhicKa3biBaHMe

CKPACHBI («MSTU»)

0O3HAa4YacT, 4YTO «MAI» O6J'IaIlaeT CBOMCTBOM ((KpaCHLIﬁ)>. KOHCTPYKI_II/IH

<(a, b)



paBHO3HAYHA COOTHOIIEHUIO (HEPAaBEHCTBY) a < b.

CoenuHsist MpeAMKATHBIE KOHCTPYKITUH JIOTUYECKUMU CBSI3KAMH, MBI TIOTy4aeM 0oJiee CII0KHBIE BRICKA3bIBAHMSI.
Hampumep, cooTHomenue |z| > 1, KOTOpoe Mbl paHbllle 3aUCHIBAIN, HE pACUJICHss BbICKA3bIBAHUN Ha
3JIEMEHTBI, MBI 3aIUIIIEM TETIEPh B BUJIE

>(z, 1) 1 <(z, -1).
6.9. KBaHTOpbI

B MaremaTuke OOJIBIIYIO POJIh HTPAOT YTBEPKICHHUS O BCEOONTHOCTH JTAHHOTO CBOMCTBA U O CYIIIECTBOBAHUH
XOTs1 ObI OJTHOTO 00BEKTA, 00JTATAIOIIETO TaHHBIM CBOMCTBOM. J[JIst 3aIMCH 3TUX YTBEPKICHUN BBOISATCS TaK
HaA3bIBACMBIC KBaHTOpI)II KBaHTOp BCCO6HIHOCTI/I [lu KBaHTOp CYHICCTBOBaHI/IH L]. I[OHyCTI/IM, qTo HCKOTOpOG
BBICKa3bIBaHHUE S COJEPKUT MEPEMEHHYIO (HEOTPEeIEHHBIH 00BEKT) X, MTOATOMY Oy/eM 3alUChIBaTh €TO B
Buze S(x). Toraa BeICKa3bIBaHUE

(Lx)S(x)
03HAYaeT, uTo AJIs BCeX X uMeeT MecTo S(x), a BBICKa3bIBAHHE
(Lx)S(x)

COCTOMT B YTBCPKIACHUU, YTO CYIIECCTBYET XOTA 6I)I OaNH O6’I)CKT X TaKOﬁ, YTO IJIs1 HErO BEPHO BBICKA3bIBAHUE
S(x).

[TepemenHnas, Bxos1iasi B BbICKa3bIBaHHUE MO/ 3HAKOM KBaHTOPA, HA3BIBACTCS C8A3AHHOL TIEPEMEHHOMN, OO
BBICKa3bIBaHUE OT ATON NEPEMEHHOI He 3aBUCUT, TOJJOOHO TOMY KaK CyMMa

i:nz mSz'

HE 3aBUCHT OT MHJIEKca i. CBSI3aHHYIO IEPEMEHHYI0 MOXKHO 3aMEHUTH JIF000i pyroii OykBoi, He
COBIAJAIOIIEHN C OCTAJIBHBIMM IIEPEMEHHBIMU, M OT 3TOTO CMBICII BBICKa3bIBaHUS HE U3MeHuUTCs. [lepemennas,
KOTOpas HE SIBJISICTCS CBA3aHHOM, Ha3bIBACTCS c60000HOU. BpICKa3bIBaHHE 3aBUCUT TOJIBKO OT CBOOOIHBIX
IIEPEMEHHBIX, KOTOPBIE OHO COJEPIKUT.

[TIpumepsl BBICKa3bIBaHHUI C KBAHTOPaMU:

o (x)(Ly)(«opam»(x, y) [ «myxxuunan(y)) [ «opat»(y, x).
J1J1s1 BCSIKOTO X ¥ BCSKOTO ), €CJIM X — OpaT y ¥ y — MY KYUHa, TO y — Opart Xx.

e Ecmm uepe3 D(x, y) 0003HAYUTH BBICKA3bIBAHHUE «X SIBISICTCS JEIUTEIEM V», TO OJHO U3 COOTHOIIECHUH,
MIPHUBEJICHHBIX BBIIIE B KAYECTBE PUMEpPA BBICKA3bIBAHH, N300pa3UTCs B BUJIC
(Un)(>(n, «1») L (Up)D(p, n)).

o (x)W(x) [1 =(x) ~W(x).
DTO COOTHOIICHHE BEPHO IS TF0OO0T0 BBICKA3hIBAaHUS W/(X) M IOKA3bIBAET, YTO UMEET MECTO CBS3b
MEXy KBAHTOpaMH CyIIECTBOBAHUS M BCEOOIIHOCTH. M3 cylecTBOBaHMs 00BEKTA X, JJIST KOTOPOTO
BepHO W(x), creayer, 4To HEBEPHO YTBEPKIEHUE, OyITO Jisi BceX X W(Xx) HEBEPHO.

KBanTOp — 3TO TOXKE B CYHNIHOCTHU JIOTUYECKasl CBsi3Ka. [[punuceiBaHre KBaHTOpa MPEBPAILlaeT BhICKa3bIBAHUE
B HOBOE BBICKa3bIBaHUE, KOTOPOE COJACPKUT HA OJHY CBOOOIHYIO IEPEMEHHYI0 MeHbIle. OTINYHE OT CBS30K,
KOTOPOE MBI paCCMaTPHUBAJIH BBIIIIE, COCTOUT B TOM, YTO, KpOME BBICKA3bIBaHUS, HAJI0 YKa3aTh €lle CBOOOIHYIO
[IEPEMEHHYI0, KOTOPYIO HAJI0 CBsA3aTh. CBA3BIBAHME IEPEMEHHOM MOIpa3yMEBAET MOJACTAHOBKY BMECTO HEe
KOHKPETHBIX 00beKTOB. Eciii unciio 00beKTOB, KOTOPbIE MOTYT OBITH ITOJICTABJIEHBI BMECTO MIEPEMEHHOM,
KOHEYHO, TO KBAaHTOPbI MOXHO paccMaTpUBaTh MPOCTO KaK yAOOHbIE COKpAIEHHsI, UOO OHU MOTYT OBIThH
BBIPAYKEHBI YEPE3 JIOTUYECKUE CBSI3KM — KOHBIOHKIMIO U JU3BIOHKINIO. [lyCTh mepeMeHHast x MOXXeT
MPUHUMATD 71 3HAUEHUH, KOTOpbIE€ Mbl 0003HaYNM OyKBaMU X|, X2,..., X,. 10OT/1a UMEIOT MECTO CJIEIYIOIINE
9KBHUBAJIEHTHOCTHU:



(Cx)W(x) = W(x)) LI W(xy) [ ... [T W(xp),
(Ux)W(x) = W(x1) U W(x) [ ... [T W(xp).
6.10. CBAA3Ka «Takon, YTO»

Tpertbst cTpoka TaOIUITBI, TPUBEICHHON B pa3zene 6.6, OMUCHIBAET KOHCTPYKITUIO, KOTOPAsi BRICKA3BIBAHHUIO
COIOCTaBJISIET OOBEKT. B €CTeCTBEHHBIX SA3bIKaX 3Ta KOHCTPYKLHUS YIIOTPEOIsIeTCs Ype3BbIYAHO IIUPOKO.
Korna Mbl roBOpUM «KpacHBIN Ms9», MBI UMEEM B BUAY OOBEKT «MsIU», KOTOPBIi 00J1ajaeT CBONCTBOM
«KpacHBI», T. €. TAKOH, YTO BEPHO BBICKA3bIBAHHE «KPACHBIN» («Ms4»). Bricka3piBaHnEe 00 0OBEKTE MBI
MIEPEHOCUM B MpHUjIaraTeIbHOE, OTHOCSIIEECS K CYIIECTBUTENLHOMY, KOTOPHIM Mbl 0003HaYMIIN OOBEKT, B
JPYTUX CIIyYasix Ui 3TOH LEIH MOTYT CIIY>KUTh MPUYACTHSL, IPUIACTHBIE 000POTHI, 000OPOTHI CO CBSA3KAMU
«KOTOPBIi», «TaKOH, 4TO». ECITM MBI TTO¥1eM JalbIlie B 3TOM aHAJIN3e, TO OOHAPYKHUM, 9TO U
CYILIECTBUTENbHOE, MO00HO pUIaraTeIbHOMY, YKa3bIBaeT B IIEPBYIO OUEpEb Ha ONPEAEIEHHOE CBOMCTBO
(cBoiicTBa) 0OBbekTa. CIIOBO «MsT9», KaK M CIIOBO «KpaCHBII», H300pa)kaeT HEKOTOPHIN Ki1acC 0OBEKTOB B eMY
MO>KHO COIMOCTaBUTh OJHOMECTHBIN MPEIUKAT «SIBISIETCS MIYOM»(X), WIIH MIPOCTO «MsTd»(x). Toraa «kpacHbIi
MSIU4» 3TO TaKOW MPEAMET d, YTO BEPHBI BRICKA3BIBAHMS «MSTU»(@) U «KpacHBI (@), HAYE TOBOPS, BEPHO
BBICKa3bIBAaHUE

«mstan(a) [ «xpacHbIin(a)

OOpaTtuTe BHUMaHKE: B JOTHUECKON 3anucu (GUTYpUPYET TPH HE3aBUCUMBIX 3JIEMEHTa — OYKBa a, IPeIMEThI
«MSTY» U «KPaACHBI», a B 3aMMCH HA €CTECTBEHHOM SI3bIKE UX OCTAETCS TOJIBKO JABA «KPACHBI» U «MSIW).
Opnaxo OykBa @, KOTOPYIO B IOTHYECKYIO 3aIIUCh BBOJAT AJISL TOTO, YTOOBI MACHTU(DUIIUPOBATH JaHHBIN
00BEKT, OTIIMYUTH €T0 OT APYTUX, U KOTOPYIO MIOATOMY HA3BbIBAIOT UOEHMUGUKAMOpPOM, HE COBCEM HCUYE3N1a B
ecTecTBeHHOH 3amucu. OHa mepenuia B IOHATHE «M9», IIPEBPATUB €T0 U3 ceolicmea B npeomem! B oTnuane ot
CJIOBA «KPACHBI» CIIOBO «MSW» UdeHmuguyupyem — Bbl MOXKETE CKa3aTh «3TO TOT MAY, KOTOPBIH MBI
MOTEPSUTH BUEPa» WM « UIMEIO B BUAY TOT CaMbIid M4, 0 KOTOPOM TOBOPUII B MpeAbIAyIIEH dpazey.

Urto xe Takoe «rpeaMer»?
6.11. Puanyeckum npeameT U NOrMYECKUN OO BHLEKT

OnbIT y4uT HAC, YTO MUP, B KOTOPOM MBI JKUBEM, XapaKTEPU3YETCS ONPEEICHHON yCTOWYMBOCTHIO,
MTOBTOPSIEMOCTHIO (TOUHO TaK YK€, KOHEYHO, KaK HETIPEPHIBHOM TEKY4YECTbhIO, U3MEHSIEMOCTHIO). JlomycTum, Bbl
BUANTE J1epeBo. Bbl oTX0oaMTE OT HEro, M H300pakeHue JepeBa Ha ceTUaTKe Ballero riasa uaMensercs. Ho
M3MEHEHHUE ATO U €r0 3aBUCUMOCTD OT BAILUX JBUKEHHUH IMOAUYNHSAETCS ONPEAEICHHOMY 3aKOHY, KOTOPBI BaM
y’K€ 3HAKOM 10 OTBITY HAOIIOICHHsSI JPYTUX MPEIMETOB. A KOT/J1a Bbl BO3BpAIlaeTECh HA MPEXKHEE MECTO,
n300paK€HNE CTAaHOBUTCS MOYTH B TOUHOCTH TaKUM, Kak ObUIO paHblie. Toraa Bbl TOBOPUTE: «3TO — JIEPEBOY,
uMesi B BUJY HE TOJIBKO CUTYAalLMIO B IaHHBI MOMEHT BpEMEHHU (MIHOBEHHYIO (oTorpaduio), HO U CUTyallH B
Onmu3kre MOMeHTHI. Eciii peds uet ToiapKo 0 KilacCHu(pHUKany OTACTBHBIX CUTYAIMA cCaMuX 110 cee 0e3 CBs3y,
0e3 ydera UX OTHOIICHUS K APYTHM CUTYALMsIM, TO Pa3IMUUs MEXIY IPEeIMETaMU U CBOMCTBAMHU HUKAKOIO
HET; TIOHATHE «MSIU», KaK U MOHATHE «KPACHBIN», TOJIHOCTHIO UCUEPIBIBAECTCS YKA3aHUEM HEKOET0 MHOXKECTBA
CUTYyallMi, ¥ pacro3HaBaTesIb 3TUX MOHATHH (€CTECTBEHHBIM WM UCKYCCTBEHHBIH) JOKEH TOJIBKO YMETh
MIPAaBUIBHO YHOTPEOIATh (pasbl: «ITO — KPACHOE», «3TO — HE KPACHOE», «ITO — MAU», «ITO — HE MIU».

[TonoxxeHne MeHsETCs, KOTAa HaJI0 KIACCU(PUITUPOBATH HE OTACIbHBIC CUTYAllHH, a BPEMECHHBIC
MOCIIEZI0BATEILHOCTH CUTyalluii — OyJeM UX MPEeACTaBIATh B BUIE KUHOJIEHT, KaJIpbl KOTOPBIX CYTh
MTHOBEHHbIE cUTyannu. Ha Takoil KHHOJIEHTE «MsIY» — 3TO HE MPOCTO JIeTalb CUTYyaIu (OHOTO Kajapa), a
JeTallb CUTyalluH, MOBTOPAIOIIAsACS HAa MHOTHX KaJipaX. Pacrio3HaBaTenb MOHATHS «MsU» JTOJDKEH HE TOJIBKO
ckazaTh: «/la, Ipy3bs, ITO — MsI4!» — HO U BBIJEIHUTH ONPECIICHHbIC JETaIN Ha KaJpax, ckazas: «BoT 3ToT
Ms1d Ha kazpe Nel37, a BoT TOT ke camblid Msid Ha kazape Nel38, Bot oH ke Ha kaape Nel39 u BOT OH Takum
kasasica Ha kagpe Nel20», — u T.4. Jletans cuTyaluu, UIMEHYeMasl «TEM CaMbIM MSYOM», MOKET JOBOJIBHO
CYILLIECTBEHHO MEHSATHCS BCJIEICTBUE U3MEHEHUS TIOJI0KEHUS T1a3a OTHOCUTENFHO Msua WM U3MEHEHUs
(hOpMBI caMoro Ms9a, HO HASHTHU(PHUKAIUS Ms9a KaK «TOTO CAMOT0» OCTACTCSI HEM3MEHHON M aOCOITIOTHOM.



Dra abCcoNOTHASI HEM3MEHHOCTH SIBIISICTCS (DOPMOH, B KOTOPOH MBI OTpa)kaeM OTHOCHUTEIIBHYIO U BPEMECHHYIO
HEM3MEHHOCTb, KOTOPYIO HAXOJUM B PEaTbHOCTH. MBI Kak ObI POBOINM JIMHUIO BO BPEMEHH, COCITUHSIS
ACTAJIX Ha pa3JIMYHbIX KUHOKAaApax, 1 OGT:SIBJ'DICM, YTO BCC, YTO HAXOJUTCA Ha 3TOU JIMHUHU, €CTh «TOT XKEC
caMbIily MpeaMeT. ITa JIMHHUSA B COUETaHUH ¢ HEKOTOPHIM Ha0OpOM CBOMCTB (KauecTB) U 00pa3yeT MOHATHE O
npeamere.

Jlornyeckoe MOHATHE 00BEKTa COOTBETCTBYET CBOMCTBY (PU3MUYECKUX MPEAMETOB COXPAHSATH CBOIO
UIEHTUIHOCTh. OOBEKT JIOTUKU — ATO TOJIBKO HUACHTH(PHUKATOP U Oosbiie Huuero. OH 00J1aaeT TOIBKO
CBOMCTBOM «OBITh TEM K€ CaAMbIM» U SBJISICTCS IMEHEM BOOOpakaeMOU TUHUH, COSIUHSIONICH JIeTal Ha
KaJIpaxX KHHOJICHTHI. ECJIH €CTh HECKOJIBLKO Pa3InIHBIX KJIIACCOB OOBEKTOB, TO OOBIYHO YCIOBIHBAIOTCS
0003HayaTh OOBEKTHI PA3HBIX KJIACCOB Pa3HBIMU TUIIAMH UICHTU(UKATOPOB, HAIPUMEP OTPE3KH — MaJIbIMU
JATHHCKUMH OyKBaMH, TOYKH — OOJIBIIUMU JIATHHCKUMH OYKBaMH, YTJIbI — I'peYeCKUMU OykBamH U T.11. Ho
0oJiee KOHKPETHBIE CBOIMCTBA, MPUCYIIHE 00BEKTaM, 3alTUCHIBAIOTCS YK€ B BUIE OTJCIBHBIX YTBEPKICHHM,
BKJTFOYAIONIUX BBEJICHUE 0003HAYCHHS. DTO MO3BOJISET OOXOAUTHCS 0€3 KOHCTPYKIIUU CO CBS3KOM «TaKOM,
gyto». [IpaBaa, Bypbaku B caMoM Hauaie CBOEro 3HaMEHUTOIO TPAKTaTa « IJEMEHTHI MATEMATHUKI BBOJIUT
ob6o3HaueHue 7,[A4(x)] s HEKOTOPOro 0ObEKTa, 00IATAFOIIETO CBOMCTBOM A(X), T. €. Takoro, uTo A4 {z,[A(x)]}
— HUCTUHHOE BhICKa3biBanue. OJTHAKO B AalbHEHIIeM 3T0 0003HaYeHHE ncUe3aeT u3 TekcTa. [loatomy nmaxe
OTPEICIICHHOTO HAa3BaHUS JII1 KOHCTPYKITUH, COTIOCTABISIONICH 00BEKT BRICKa3bIBAHHIO, HE YCTAHOBHIIOCH U B
Halei TabyuIe Mbl BBIHYK/IEHBI TOCTaBUTh MpouepK. [lonHoe pa3aeneHue Tpyia Mexay UaeHTU(GUKaTOpaMu
Y BBICKa3bIBAaHUSMH OKa3bIBACTCS B KOHEYHOM CUETe yI00HEee.

Boszbmem mist mpumepa (pasy: «Pepkuit iec BIoBbI mopyunka Ilmedpicckoro 3arpei3 0poasuyro Komky». [pu
3aIlMCH Ha S3bIKe JIOTHKH 3Ta (ppa3a pasziaokKHUTCs Ha HECKOJIBKO BBICKA3bIBAaHUMN, KOTOpPBIE HESIBHO B HEH
COJZIepKaTCsl, BBIPAXKAsICh C TIOMOIIBIO TPAMMATHUECKOW KaTeropuu onpeneneHus. X MokHO 00BeTMHUTD C
MIOMOIIIBIO 3HaKa KOHBIOHKIIMU B OJHO BBICKA3bIBAaHHUE, OJJHAKO 3aMUCh MOJYYUTCs 00jIee MPUBBIYHON U
0003pUMOM, KOT/Jja BCE JIeaeMbl€ YTBEPKIEHUS IIPOCTO BHIMUCHIBAIOTCSA, KaXKA0€ C HOBOM CTPOUKH, Pa3AEIsAsicCh
3aMAThIMU BMECTO 3HAaKOB KOHBIOHKIMH. [losaras, 94To cMbICT BBOAUMBIX CBOMCTB M OTHOLICHUM SCEH U3
KOHTEKCTA, I10JIy4aeM CIIeIyIOIINi SKBUBAJICHT yKa3aHHOU (pa3bl:

«tec»(a),

«pBUKHIN(a),
«TpUHAIIICKUTH(a, b),
«BaoBa»(b, c),

«mopyuuk ITmeosicckuiin(c),
«3arpe3»(a, d),

«xotkay(d),

«Opoasgasn(d).

6.12. PyHKUUN

B npuBeneHHOM BBIIIE IPUMEPE OJUH U3 MPEIUKATOB, a UMEHHO NMpeanKaT «mopyduk Ilmedsicckuiin(c),
OTJIMYAETCS OT OCTAIBHBIX MPEAUKATOB CBOECH SIBHOM HEAIEMEHTAPHOCTHIO. B CBOICTBE «OBITH TOPYIHUKOM
[MTire6pICCKUMY MBI Pa3IndyaeM JIB€ CTOPOHBI: UMETh YuH U UMETh ¢pamunuro ITmedpicckuii. [loaTomy n
MpeIrKaT BhIpaXkaeTcs IByMs cioBaMu. KoHeuHO, MbI MOTJIM ObI IPEJCTABUTH KaXKJI0€ U3 3TUX CJIOB B BUJIE
OTJIETBHOTO TIPEIUKATa, HO TOT (DaKT, UTO IIOPYIHK» ITO YHH 00beKTa ¢, a «[lmedbicckuitny — ero gpamunus,
MIPH 5TOM HE HaIIen Obl OTPa)KeHUs, TOYEMY MBI U COUJIM TaKoe pas3ziesieHue 0eCCMBICTICHHBIM.

«DamMUITU» U «IHH» — ITO TPUMEPHI PYHKIIMHA OT OJHOTO apTyMEHTA, T. €. KOHCTPYKIIMH, CONIOCTABIISIONICH
00BEKTY-apryMeHTy 00beKT-3HaueHue GyHKIMU. DyHKIMS 3aUChIBAETCs TaK, KaK 3TO MPUHATO B MaTEMaTHKe:
«amumus»(x), «aua»(x) u T. 1. Eciin apryMeHTOB HECKOJIBKO, TO OHU OTACISIFOTCS APYT OT ApyTa 3arsiTol U
MBI UMEEM JIe10 ¢ (PYHKIHEH HECKOJIBKUX MEPEMEHHBIX. Ta KOHCTPYKIUS COMOCTABIIsIET HA0OPY OOBEKTOB-
apryMeHTOB (TIOPSAIOK UX BaXKeH) 00bEeKT-3HaYeHUE. [IpuMep QyHKIMHU IBYX apryMEHTOB: «Pe3yJIbTaT UTPHI B
maxMateb» (x, ). [IpuBeaem npumeps! pyHkmii 3 MateMaTHKu. DyHKIMK OTHOTO apryMeHTa: sin(x), |x|.
OyHKIUH IBYX apryMEHTOB: apu(pMETHYECKHIE JEHCTBHUS, KOTOPBIE MOXHO 3aIMCHIBATh Tak: +(x, y), -(x, y) u
T.1.; paccTosiHue (A, B) Mexay nByMs Toukamu 4 U B B npocTpaHcTBe. DYHKIUN TPEX apryMEHTOB: yIoJl,
oOpasyeMsblii B Touke B HanpapiieHussMU Ha TOuky A u C; o6o3Hauenue [ (4, B, C), cokpamienno [ 14ABC.



He Bcsikuii 00bEKT MOXKHO MOCTABUTH B KAUE€CTBE apryMeHTa (apryMeHTOB) B 3a1aHHY10 ¢yHKIH0. Ecnu
00BEKT a — PBDKUH T1eC, TO, OYEBUIHO, KOHCTPYKIIUS «IHH» (@) OeccMbIcieHHa. beccMbIcienHa u
KOHCTpYyKuus +(a, B), rae a — 4ucno, a, B— Touka B poCTpaHCTBE. MHOKECTBO 00BEKTOB, KOTOPHIE MOTYT
OBITH apryMeHTamMu GyHKIMU (1715 PYHKIIUH OT MHOTHUX apTYMEHTOB — MHOKE€CTBO Ha0OpOB OOBEKTOR),
Ha3bIBAETCS €€ obaacmbio onpedenenus. ObIacTh onpeneneHus GyHKIUU «IUH» (X) 00pa3yloT Bce Te 0OBEKTHI,
KOTOpBIE ABIISAIOTCS BOEHHOCTY KaUMH. OOBEKThI, KOTOPbIE MOTYT OBITh 3HAYEHUSIMU TaHHOM (PYHKIINH,
00pa3yIoT MHOXKECTBO, KOTOPOE HA3BIBAIOT 001ACMbI0 3HAYeHull pyukyuu. B 061acTb 3HaYeHUH PYHKINU
«4uH»(X) BXOAAT TaKhe 00BEKThI, KaK «IPANOPIINK», KIIOPYUHK», «Malop» U Ap., HO HUKaK He «3.14» uiu
«pBDKHiA TIecy. DyHKIHS «IUH»(X) TPUITUCHIBACT KAXKIOMY BOSHHOCITY KAIIEMy OTPEACTICHHbIN YHH.

Kornma M1 umMeeM Aenno ¢ GyHKIUSAMU, OJJHO U3 OTHOIICHUH MEXIy 00BEKTaMU CTAHOBUTCSI OCOOCHHO Ba)KHBIM,
a IMEHHO OTHOIIEHHE paBeHCTBA. OHO HEOOXOIUMO ISl YCTAaHOBJICHHUSI COOTBETCTBHS MEXKTY
(YHKIIMOHATTFHBIMUA KOHCTPYKIUSAMH U HANMEHOBAHUSMU O0BEKTOB M3 001acTH 3HaUeHUH QyHKImiA. Beiaensis
PaBEHCTBO M3 MACChI APYTHX OTHOLICHUH, MBI COXPaHUM JIJIsl HETO IPUBBIYHYIO 3aIUCh X = ) BMECTO 3aIlHCH B
BHJIe TIpeauKaTta =(x, y). Tot ¢akt, uto 00bekT ¢ umeet pamummio «[ImedpICCKuin» U YUH «IOPYUUK», OyaeT
BBIJISZICTH CJICYFOIUM 00pa3oM:

(«pamunmsan(c) = «ITmedpicckuiiy) [ («IUHN(C) = TIOPYIHK).

OTHo1IEHNE PaBEHCTBA MOYKHO ONPEEIUTh (POPMAJIBHO C IOMOIIBIO CIEAYIOIIUX YEThIPEX YTBEPHKACHUMN:

(Ua)(a = a).

(Da)(TIb)[(a=b) [1 (b= a)].
(La)(Ob) (o) [(a=b) I (b=c) I (a=0)].
(Ha)(1b)[(a = b) L (W(a) = W(b))].

ITocnennee yTBepkKaeHUE BEPHO IS IOOOTO BBICKA3bIBaHUS W(X), 3aBHCAIIETO OT IEpeMEeHHOH x. B kauecTBe
YIPaXXHEHUH NIPeAIaraeM YUTaTeN 0 NIEPEBECTU ATH YTBEPKICHHS HA €CTECTBEHHBIN S3bIK.

B oHOM M3 IpUMEpPOB, MIPUBEICHHBIX BHIIIE, MBI BUCIH MPpeanuKkat D(x, 1), IMEIONIHIA CMBICIT: «X SBISETCS
nenurenemM yy». [loHsATHe TeTMMOCTH IETMKOM OTpeAeNsieTcs onepanuei (QyHKIueiH) yMHOKEHUS, TIOATOMY
npeaukat D(x, y) MOXeT ObITh BEIpakeH uepe3 pyHkiuio. HatypanbHoe (T. €. 11e710€ MOJI0KUTEIBHOE) YUCIIO p
ABJICTCA ACTIUTCIICM YHUCJIa 1 TOrAa U TOJIBKO TOTAAa, KOraa CymeCTBYCT TAKOC HATYPAJILHOC YUCIIO m, YTO n = p
X m. Ha s13pIKe UCUHMCIICHUS TIPEMKATOB

(Lp)(Um)[D(p, n) = (Lm)(n = *(p, m))].

Kaxmoit pyHKIMH OT 72 apryMEHTOB MOKHO ITOCTaBUTh B COOTBETCTBHE /1+1-MECTHBIN MpeInKar,
BBIPA)KAIOIINNA TO OTHOILIEHHUE, YTO OJIUH (CKa)KeM, OCIEIHHI) apryMEeHT eCTh JJaHHask (YHKIHS OT OCTAJIbHBIX
aprymeHnToB. Hanpumep, pyHkuuu *(x, y) COOTBETCTBYET npeaukat M(x, y, z), KOTOpPbIM JaeT BEpHOE
BBICKa3bIBaHUE B TOM U TOJIBKO B TOM cllyuyae, Koraa z = X(x, y). B obmewm cinydae pynkuuu f(x, y, ..., 2)
COOTBETCTBYET npeaukar F(x, y, ..., z, u), 00IaIaroIIHi CBOMCTBOM

(M) ). (O2)CDw)[F(x, v, ...y z, u) = (X, , ..., 2) = u)].

[Ipenukat F BeIpakaeT (pakTUUECKH TO K€ MOHATHUE, YTO U PyHKIMS f. JIto60e BhICKa3bIBaHKE, COEpIKaIIee
(YHKIIMOHATILHBIE CUMBOJIBI, MOYKHO TIEPENICATh, UCIOJB3Y I JIUIIb MPEAUKATHBIE CHMBOJIBI M BBEIIS
JIONIOJTHUTEIBHO HEKOTOPOE YHCIIO OOBEKTHBIX NepeMeHHbIX. Takum 00pa3oM, 00e KOHCTPYKIIMH,
MOPOYKAAOIIIE HOBBIE OOBEKTHI, — KOHCTPYKITHS CO CBSI3KOW «TAKOM, YTO» U PYHKIHUS — HE SBISIOTCS
MPUHIUIHAIBHO HEOOXOIUMBIMU U 6€3 HUX MOKHO 000MTHCH. OJJHAKO B OTJIMYHME OT KOHCTPYKLIUU «TaKOM,
4T0» (PYHKIIMOHAJIbHBIE CUMBOJIBI BECbMA YZOOHBI U IIMPOKO MCIIOJIB3YIOTCS B JIOTHKE.

6.13. CuHTakcuc u cemaHTukKa

B 3aknroueHue Haliero KpaTKOro o4CpKa JJOTUKU paCCMOTPUM BOIIPOC O CBA3HU A3bIKA JIOTUKHU U €CTCCTBCHHOT'O
SA3BbIKA. HOHYTHO 6y,HYT BBCACHBI BaXXHBIC ITOHATHA CUHMAKCUC U ceMaHmMUKAa A3bIKa.



BcermoMHEM (pasy o peDKeM Iice, KOTOPYIO MBI Pa3JIOKWIH B HA0Op BBICKAa3bIBAaHHIA, BRIPAKAEMBIX C TIOMOIIBIO
npeaukaToB. CMbICIH, 3HaYE€HUE, TOr0 Habopa COBMAIACT CO CMBICIOM MCXOTHOM (pasbl, a popma 3aIucH,
CTPYKTypa TEKCTa, CYLIECTBEHHO OTiIMuaeTcs. B cemuomuxe (Hayka, n3ydaromias 3HaKOBbIE CUCTEMBI)
COBOKYITHOCTb ITPaBUJI TOCTPOCHHUS SJIEMEHTOB SI3bIKa Ha3bIBAIOT €10 CUHMAKCUCOM, & CBSI3b MEXKIY
AJIEMEHTAMHU SI3bIKa U UX 3HAYEHUSAMH — cemanmuxoti. Cie0oBaTeIbHO, IEPBOE, UTO OpocaeTcs B I1aza npu
CPAaBHEHHH JIOTHYECKOIO U €CTECTBEHHOTO SI3BIKOB, 3TO TO, YTO S3bIK JIOTUKHA UMEET IPYTrOM CUHTAKCUC. DTOT
CHUHTAKCHUC MPOCT U eAnHOo00pazeH. OH OCHOBAH Ha cTUJIe 0003HAYCHUM, CITOKUBIIEMCS] B MaTEMaTHUKe, —
KOHCTPYHpPOBaHHE 00JIee CI0XKHBIX 3JIEMEHTOB fA3bIKa U3 00JIee MPOCTHIX, N300pakaeTcs MO aHAJIOTUH C
MaTeMaTH4eCKOM 3anuchlo onepaunii 1 GyHKIui. CHHTaKCUC S3bIKa JIOTHKH MOJIHOCTBIO (hopManu3o8am, T. €.
CyllecTByeT HabOp 4eTKO c(hOpMYIUPOBAHHBIX IPABUII, C IIOMOLIBIO KOTOPBIX MOKHO MTOCTPOUTH JIHOO0H
S3BIKOBBIN 27IeMeHT. Jlanee, kakoi Obl MPaBUIIHO MOCTPOCHHBIH 3JIE€MEHT A3bIKa (0OBEKT MIIM BHICKA3bIBAaHHE)
MBI HU B3$UIH, BCETa MOKHO BOCCTAHOBUTD ITyTh, KOTOPBIM 3TOT JIEMEHT ObLIT IOCTPOEH, €r0 CTPYKTYpy. DTOT
IPOLIECC HA3BIBACTCS CUHMAKCUYECKUM AHANU30M dIIEMEHTa. JIerko yOeauThCsl, 4To B SI3bIKE JIOTHKH
CHUHTAKCUYECKHUM aHaJIN3 YpE3BbIYAHO IPOCT U OJHO3HAYEH.

CuHrakcuc (B CMbICIE CEMUOTHKH) €CTECTBEHHOTO A3bIKa — 3TO €r0 2pamMmMamuxd, T. €. IpaBuiia
KOHCTPYHUPOBAHUSI MPEITIOKEHUN U3 CJIOB (CHHTAKCHC B Y3KOM, JIMHTBUCTHUYECKOM CMBICIIE CJIOBA) U MpaBuja
KOHCTPYUPOBAHUS CJIOB U3 OYKB (Mopgonocus). B oTnuune OT si3bIKa JIOTUKU CHHTAKCUC €CTECTBEHHOTO S3bIKa
OTHIOJIb HE SBJISETCS MOJTHOCTHIO (hopMann3oBaHHBIM. OH BKIIOYAET B CE€OsI MHOXKECTBO TIPABHII C BEJIUKHM
MHOECTBOM UCKJIIOUCHUM. DTO pa3Iuvue BIOJHE MOHSATHO: S3bIK JJOTUKU CO3aBajICsl HCKYCCTBEHHO, a
€CTECTBEHHBIH SI3bIK — MPOAYKT JOJTOT0 Pa3BUTHI, KOTOPHIM HUKTO HE YIIPABIISII CO3HATETLHO, HUKTO HE
TOJTH30BAJICS 3apaHee MPOIyMaHHBIM TUIAHOM. [ paMMaTHKa €CTECTBEHHOTO sI3bIKa — 3TO HE
KOHCTPYUPOBaHUE, a UCCIIEIOBAHUE YKE TOTOBOI CHCTEMBI, MOMBITKA BCKPHITh U MO BO3MOXXHOCTH
chopMyJIMPOBATh TE€ MPaBUIIA, KOTOPHIMU T'OBOPSIINE HAa TOM S3bIKE JIOAM MOJIb3YIOTCSI HEOCO3HAHHO.

CUHTaKCHUYECKHUI aHAIN3 MTPEUIOKEHUH eCTECTBEHHOTO S3bIKa HEpeIKo TpeOyeT oOpanieHns K CeMaHTHKe, HOO
0e3 ydera cMbIciia, 3HAYCHUS TIPEJIOKEHHSI, OH OKa3bIBACTCSl HEOIHO3HAYHBIM. Bo3bMeM, HalpuMep, TaKyro
(bpa3y: «BoT criucku cTyICHTOB, KOTOPBIE CIaJIH 3a4eT 1o (pU3MKe». 3/1eCh OmnpeelieHue «KOTOPhIC CIIATH
3a4eT 1o (PU3MKE» OTHOCUTCS K CTyAeHTaM. Ecin 111 yTOYHEHUSI CHHTAKCUYECKOU CTPYKTYPBI (pasbl
WCTIOJIB30BaTh CKOOKHM TIOZ00HO TOMY, KaK 3TO JIEIAETCsl IIPH 3aIMCH alNTreOpandecKuX WIH JOTHYECKIX
BBIPKEHUH, TO CKOOKH HAJIO MOCTaBUTh TaK: «BOT cnivcku (CTYACHTOB, KOTOPBIC... H T. 11.)». Terneps BO3bMeM
TaKoe MpeIoKeHne: «BOT CITUCKH CTYIEHTOB, KOTOPBIC JISKATH B KAy y nekaHa». DopMaabHO CTPYKTypa
9TOM ()pa3bl B TOYHOCTH TaKasi e, Kak U npeapiaymeii. Ha camom e nene 31ech moapasymMeBaeTcs Apyrast
paccTaHoBKa CKOOOK, @ UMEHHO «BOT (CIIUCKU CTYJIEHTOB), KOTOPBIE... U T. 1.». MBICIEHHO paccTaBisisi CKOOKH
TaKUM 00pa3oM, MbI ONUPAEMCS HCKITFOYUTEIBHO Ha CMBICI (h)pa3bl, KOO HE IOMYyCKAeM, YTO CTYICHTBI MOTJIH
JexaTh B mKady y eKaHa.

Boo011e 060poT o CTOBOM «KOTOPBIN» — BecbMa KoBapHas Bellb. JI.YcneHckuil B kaure « CII0BO O CIIOBaxX»
paccKasbIBaeT, YTO OJHAXKIBI OH YBUIEI TaKOEe OObSBIICHHUE!

«I'paxxane, cnaBaiTe yTUIIb JBOPHUKY, KOTOPBIA HAKOTIUIICS ! »
HeynuBurenbHO, 4TO 3TOT 000POT HE MPUKHUIICA B MATEMaTHUECKOH JIOTHUKe!
6.14. llornyeckui aHanu3 A3blKa

Wrak, ans 10ruueckoro aHaiusa, T. €. Ui MOCTPOCHUS JIOTHYECKOT0 SKBUBAJIEHTA (pa3bl ECTECTBEHHOTO
SI3bIKA, MBI JIOJIKHBI TIPEKIE BCErO MPOBECTH CUHTAKCUUECKUH aHanu3 (ppa3bl; pe3yIbTaThl aHATU3a
HEMOCPEACTBEHHBIM 00Pa30M OTPa3sITCA Ha CUHTAKCUYECKON CTPYKTYpe JIOTHUeCKOro BelpaxkeHus. Ho u
CEMaHTHKa OTHIOJb HE OCTaHETCs B cTOpoHe. Korma Mbl roBOpUM, UTO «PBDKHUI» — 3TO OJHOMECTHBIN
MIpeIMKaT, «3arpbi3» — ABYMECTHBIN MPEAUKAT, «PACCTOSIHUE» — (YHKIIHS, «I» — JIOTHYECKast CBSI3Ka, «BCE»
— KBAHTOP H T.J., MBI BBITIOJHSEM CEMAHTUYECKUI aHAIIN3 MMOHSITHIA, BEIPAXKAEMBIX €CTECTBEHHBIM SI3BIKOM.
Mpi kitaccuuupyeM NOHATHS B COOTBETCTBUU CO CXEMOM, 3a(MKCHPOBAHHOM B SI3bIKE JIOTUKH, U
YCTaHABIIMBAEM CBSI3b MEKAY MOHATUAMM. JIOrMueckuil aHainu3 — 3TO 10 CYLIECTBY CEMAaHTUUECKUN aHAIN3.
CHHTaKCUYECKUH aHallu3 HYKEH MOCTOJIbKY, MOCKOJIBKY OH HEOOXOIUM /ISl CEMaHTHYECKOTO.



Jlorudeckwii aHaM3 MOXKET ObITh OoJiee WM MeHee TTyOoKuM. B HameM mpuMepe oH BeChMa IOBEPXHOCTCH.
[TocmoTpuM, MOTTIH OBI MBI €70 MPOIOJKUTH, U €CIH J1a, TO KAaK UMEHHO.

[ToHsTHS «TIECY, «PHIKUN» U «KOILKa» — OJJTHOMECTHBIE MPEAUKATHI, KOTOPbIE MOYKHO MPU3HATh
3J€MEHTAapPHBIMU U HE MOAJICKANTUMU JaJIbHENIIIEMY aHaIu3y. ITO NPOCThIE APUCTOTEIIEBCKUE MTOHATHUSA,
OMMPAIOUINECs] HETTOCPECTBEHHO HA UyBCTBEHHBIN OMBIT; KaXAblii HOPMAJIbHBIHM YeI0BEK YMEEeT UX
pacro3HaBaTh, U €IMHCTBEHHBIN CITOCOO OOBSICHUTH, UTO TAKOE «KOIIIKa», — 3TO MOKa3aTh KOIIKY.

[onsTHE «OpoOasTUas» — TOXKE OJHOMECTHBIN MPEAUKAT, HO YxKe OoJiee CIIOXKHBIH. Paccyxnas popmaabHO
rpaMMaTHYECKH, MOKHO OBLITO OBI 3aKITIOYUTH, YTO «OpoisTyasy 03HadaeT «kKotopast opoaut». Ho 31o Ob110 OBI
HEBEPHBIM 3aKIIOYCHUEM, N0O0 TJIaroi «OpoauT» HEe YKa3bIBACT JITUTCILHOCTH BPEMsI POBOXKICHHUS, KOTOPOE
OH MeHyeT. BrioHe 1o0ponopsiouHast CeMeiHas KOITKa MOKET BBINTH HA YaCOK TOOPOIUTH IO KPBIIIE, U 3TO
HUKOMY HE JIaeT TpaBa Ha3BaTh ee «Oposueii». [IpaBuibHee onpeneuTh OpOAsSUyIO KOIIKY KaK KOIIKY, Y
KOTOpOﬁ HCET XO034WHAa, UJIN KEC, ITOJb3YACh OTHOIICHUCM, KOTOPOC YKC BXOJUT B HALIC JIOTHYCCKOC
BBIpQKEHHE, KaK KOIIKY, KOTOpas HUKOMY He MPUHAIIEKHUT. BOT opmanbHas 3amuch 3TOTO ONPEIeICHHUS

«opoosauuiiy(x) = ~(Ly)(«npunaonescum»(x, y)).
(3necwr moapazymMeBaeTcs, UTO X — MPOU3BOJIBHBIA OOBEKT.)

OO6patumMcst K OTHOIICHUIO IIPUHAIICKUT». MBI BBEJIH €T0, B HEKOTOPOM CMBICIIE, KOHTpabaHa01, n0o cioBa
«TIpUHAJUICKATHY HE OBLTO B HCXOAHOMH (pasze. Ho oHO moapa3zyMeBaioch M CEMaHTHYECKUI aHAIN3 BBISIBUII
ero! OTHOIIEHNE IPUHAUICKHOCTH MIEPEIaBATIOCh B PyCCKON (pa3e pOAUTEIBHBIM MaAeKOM. 37eCh MbI BUANM
SPKHUI IPUMEP HEOJHO3HAYHOCTH M HETOCTATOYHOCTH CHHTAaKCHYECKOTO aHaii3a. ToT ke caMblid
POIUTEBHBIN MajeK, KOTOPBIN MCIIONIB3YETCS B KOHCTPYKIIMU «C00aKa BIOBBD», UCIIOIB3YETCSl B KOHCTPYKITHH
«x0351iiKa co0aKm», HO HUKaK HENb3sI CKa3aTh, YTO XO35HKa «IIPHHAIICKHUT» CBoeH cobake. KoHCTpyKIHIo
«HOC BJIOBBI» MOYKHO, KOHEYHO, HCTOJIKOBATh KaK «HOC, KOTOPBIN MPUHAUICKHUT BIOBE». Ho 311ech MBI yke
BCTpEYAEMCsl, C CEMAaHTUYECKON HEOTHO3HAYHOCTHIO CIIOBA (IIPHHAJICIKHUTY», HOO HOC, OUEBUIHO,
NIPUHAJUICKNT BJIOBE HE TaK, KaK MPUHAIICKUT €if cobaka.

UToOB!I pa3ioKUTh MOHITHE «IIPUHAIUICKUT HA dJIEMEHTAPHBIC COCTABHBIC YaCTH, HAJIO MPOICTATh U3PITHYIO
paboTy: onucaTth 0ObIYaK U 3aKOHBI, CBSI3aHHBIE C IIPABOM COOCTBEHHOCTH. TOJIBKO B 3TOM CIy4yae MOXKHO
OOBSICHUTB, YTO 3HAYUT «IIPHHAICKUTY. [Ipenukar «BaoBa» U QyHKIMH «9UH» U «GHaMUIHsD (KOTOPBIE MBI
y’Ke BBEJIH, aHATU3UPYS MOHATHE «TopydHK [TmeOpIcCKuiiy) Takke CBsI3aHbI C COMANIbHOM chepoil 1 TpeOyIoT
JalbHENIero ananu3a. HakoHell, MoHSTHE «3arpbi3», XOTS OHO M HE CBA3aHO C COLUANBHON Cepoit U IBHO
nipoine (0JKe K 9yBCTBEHHOMY OTIBITY ), Y€M TPEABIAYIINE MMOHSATHS, TAK)KE MOTJIO OBl OBITH IMTOJBEPTHYTO
JIOTHYECKOMY aHanu3y. B HeM MO>KHO BBIJICIUTH, BO-TIEPBBIX, DJIEMEHT 3aBEPIICHHOCTH JACHCTBHS,
BBIPAXKAIOIITUICS TJIaroJIbHON (DOPMOIA, BO-BTOPBIX, KOHEUHBIN PE3yIbTaT — CMEPTh KEPTBBI U, B-TPETHUX,
XapaKTepHYI0 0COOEHHOCTD JEHCTBHUS — MCIIOJIb30BaHHUE 3y0O0B.

Jlornueckuii aHanu3 sI3bIKa — YPE3BBIYANHO MHTEPECHOE HAIIPABIIEHUE UCCIEA0BAHNN, HO Mbl HE MOKEM
OCTaHaBJIMBAaThCS Ha HEM Oojiee pyHIameHTanbHO. HTepecyonuxcs oToIIeM K KHUTE OJHOTO U3

o 1
OCHOBOIIOJIOXHHUKOB 3TOr0 HarnpasineHus ['.Paiixenbaxa .

Wtor cpaBHEHUS €CTECTBEHHOTO A3bIKA U SA3bIKA JOTHUKHU MOJABEEM CIEAYIOIUM 00pa3oM. S3bIK TOTUKU
o0J1ajaeT MPOCTHIM U TOJTHOCTHIO (DOPMATM30BaHHBIM CUHTAKCUCOM. TEKCT Ha €CTECTBEHHOM SI3bIKE MOYKHO
IIyTEM CUHTAKCHYECKOTO0 M CEMaHTUYECKOT0 aHAJIN3a [IEPEBECTU Ha S3bIK JIOTHKH, T. €. COIOCTABUTH EMY TEKCT
Ha SI3bIKE JIOTMKH, UMEIOIUHI TOT k€ cMbIC]I. CeMaHTUYECKHUI aHaIN3 €CTECTBEHHOI'O TEKCTA IIPH MEPEBOJIE
MOJXKET OBITH O0JIee UM MEHEE TITyOOKUM, T. €. IPEAUKaThl U (YHKIUHU, BXOASIIUE B JIOTHYECKUN TEKCT, MOTYT
OBITH OJIMKE WM JajbIlle OT HETOCPEACTBEHHOT'O YyBCTBEHHOT'O U IyXOBHOTO OIbITa. CyIIeCTBYIOT TaKue
MpeIrKaThl U PyHKIMU, KOTOPBIE PA3JI0KUMbI Ha 00Jiee AJIeMEHTapHbIE Claraillrue U KOTOpble TOITOMY
HEJb3s ONPEACIUTh MHAUEe, KAaK COCIIABIINCH HA OMBIT. Takue npeaukaTsl U QYHKIMH MBI Oy1eM Ha3bIBaTh
NnepeUuYHbIMU.




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

I'naBa 7. SI3bIK 1 MBIIILJICHUE

7.1. YTO Mbl 3HaeM O MbILWNEeHUun?

I[J'IFI MMPpaBUJIIBHOT'O IMOAX0AA K HpO6J'ICMC A3bIKa U MBIIIJICHUS HAZLO IIPCKAC BCETO YETKO OTACINUTD TO, YTO MBI
3HacM O MBIIIJICHUH, OT TOI'O, YTO MBI HC 3HACM.

MpI 3HaeM, YTO MBILUIEHHE — 3TO MPOIECC, MPOUCXOSIINI B HEPBHBIX CETAX Mo3ra. [lockoiabKy TepMuH
«TIpEACTaBIICHUE) y HAC 03HAYAET COCTOSTHUE KAaKOM-TO MOJCUCTEMBI MO3ra, MOYXKHO CKa3aTbh, YTO MBILIICHUE —
3TO MPOLIECC U3MEHEHUSI COBOKYITHOCTH TpeacTaBieHuid. Ho B KaXkKaplii JaHHBII MOMEHT BPEMEHHU TOJIBKO
Kakasi-To (04eBUAHO, HEOOJIbIIIAs) YAaCTh 3TUX MPEACTABICHHUH TOCTyIIHA, KAK Mbl TOBOPHUM, HalllEeMy CO3HAHMIO.
OTH NPECTaBICHUS MOKHO 00BbEIMHUTH B OJTHO MpeACTaBiIeHHe (MO0 HECKOJIBKO MOJICUCTEM COCTABIISIOT B
COBOKYITHOCTH HOBYIO MOJCUCTEMY ), KOTOPOE €CTh COCTOSIHUE CO3HAHUsA B JAaHHBIA MOMEHT. UTo Takoe
CO3HAHHE C TOYKU 3pEHUS] KNOCPHETUUECKOW, MBI HE 3HAEM; €CTh TOJIBKO DS OTPHIBOUHBIX CBEACHMUIA (B
YaCTHOCTH, YTO CO3HAHHE TECHO CBSI3aHO C JESTEIbHOCTHIO TaK HA3bIBAEMOUN pemuKyasapHol popmayuu MO3ra).

Wrak, y MbIIIJIEHUS €CTh BHEIIHSIS, MPOSBIISIONIASICS CTOPOHA — MOTOK CO3HATENIbHBIX MPEICTABICHUNA. DTOT
MOTOK TOAaeTCsl (PUKCAIMY U U3YUYEHUIO, U3 HETO MBI ITBITAEMCsI KOCBEHHBIM 00pa30M JieJIaTh BBIBOBI O TEX
rpoiieccax B MO3Ty, KOTOpPbIE HE OCBEIIAIOTCs co3HaHuEeM. Koe-4To 0 MoToKke CO3HaHMsI Mbl 3HAEM JIOBOJIBHO
TBEp10. MBI 3HaeM, YTO B 3HAYUTEIIBHON CTEMIEHU OH PETYJIMPYETCS aCCOIMAIUSAMU MTPEIACTABICHHM, KOTOPHIC
00pa3yIoTCs 1Mo/ BO3ACUCTBUEM OIBITA U OTPAXKAIOT CBOMCTBA Cpeibl, B KOTOPOU MBI skMBeM. B wactHoCTH,
OJiaroapst accoIMaIiy MPeACTABICHUN MBI TTOJTy4aeM CITIOCOOHOCTh B TOW MJIM MHOM CTETICHU NPEIBUICTD
Oynyiue cutyari. Mbl 3HaeM TakKe, 4TO YEIOBEK B OTJIMYUE OT )KMBOTHBIX 00JIaJIaeT CIIOCOOHOCTHIO
YIPABIISTH ACCOIMUPOBAHUEM, KOTOPAsi IPOSBIISIETCS KaK BOOOpaKeHHE, KOJIMPOBAHUE, CO3HATEIIHLHOE
3armmoMuHaHue. Ho MBI He 3HaeM KOHKPETHOTO KHOEPHETHUECKOTO MEXaHU3Ma 3TOU CITIOCOOHOCTH, KaK,
BIPOYEM, M MEXaHHW3Ma aCCOIMAIMH MPEICTABICHUN. DTH MEXaHU3MbI HE JIaHbI HAM TaKXe U CyObEKTHBHO; B
MMOTOKE CO3HAHUS MBI HAOJIOJaeM JIUITH MX TPOSBICHHE, Pe3yIbTaT uX AeicTBusi. HakoHel, cyObeKTUBHO HAM
JTAHO ONTYIIIEHHE CBOOOIBI BEIOOPA CBOMX IMOCTYIKOB — CBO0O0 B! BOTH. CBOOO1a BOJIM MPOSIBIISECTCS U B
MBIIUIEHUH. MBI MOKEM 10 KEeJIAaHUI0 TIEPEKITI0YaTh MBICIIH, AyMaTh O TOM WJIA HUHOM IIPEIMETE.
KubepHeTnueckoro uCTOIKOBaHUS CBOOOIBI BOJIM MBI TAK)KE HE 3HAEM, H 37€Ch JIEJI0 OOCTOUT, MOXKATYH, XyKe
BCETO.

7.2. f13bIKkOBaA AeATeNnbHOCTb

Cpenu Bcex MpeACcTaBlIeHUH BBIICICHHOE MECTO B IPOIIECCE MBIIIICHUS 3aHUMAIOT MPECTABICHUS O
SI3BIKOBBIX 00BEKTAaX — CIIOBaX U MPEUIOKCHISIX. DTHU MPEACTABICHHUS BCera (3a UCKII0YCHUEM, KOHEUHO,
TIIyXOHEMBIX) SIBJIIOTCSI €TUHCTBOM CIYXOBBIX U MOTOPHBIX MPEACTaBICHUH, a y JII0JeH, ¢ JeTCTBa NMEIOLIUX
JIeJI0 ¢ MUCbMEHHOCTBIO, K HUM MOXKET NMPUCOEANMHUTHCS U 3pUTeNbHas KoMoHeHTa. [Ipencrasiss B yme
Kakoe-1100 CI0BO, MbI MBICIIEHHO ITPOU3HOCHM €T0, CIBIIIUM U, BO3MOXHO, BUUM HalKUCaHHBIM. byaem s
KpPaTKOCTH Ha3bIBATh UX A3bIKOBbIMU NpedcmasieHusmu. IMEHHO MOTOK SI3BIKOBBIX MPEACTABICHUI HA3bIBAIOT
00BbIUHO MbITIeHHeM. Hamuune 3Toro nmoToka sBiseTcs: cuelupuueckoil 0cCOOEHHOCThIO YEJIOBEKa; Y
KUBOTHBIX OH OTCYTCTBYeT. Tak Ha3bIBaeMoe aOCTPAKTHOE MBIILICHUE HA JIEJIe — MBIIUICHUE CIIOBAMU, TIOTOK
S3BIKOBBIX Mpe/cTaBiIeHUN. JlOCTHKEHNS MBICIIH, KOTOPBIMU TaK TOPIUTCS YEJI0BEUECTBO, OBLIH ObI
HEBO3MOJKHBI 0€3 MBIILJICHUS CIOBAMHU.

3HadyeHHNE SI3BIKOBBIX HpeI[CTaBJ'IeHI/Iﬁ COCTOHUT B TOM, YTO OHHM OJHO3HAYHO CBA34daHBI CO CJIOBAMHU U
NPpCAJIOKCHUSAMHA KaK MaTCpHAJIbHBIMHA 3JICMCHTAMU MaTepI/IaJ'ILHOI\/JI CHCTEMBI «SI3BIK». JTa MNOCJICAHAA CUCTEMA
€CThb COBOKYITHOCTBb BCEX CJIOB U HpCHHO)KeHHﬁ, MMPONU3HOCUMBIX YCTHO, IIEPCAABACMBIX I1O Te.]'[e(l)OHy H paguo,
HaITMCaHHbIX HUJIKM HAallICHaTaHHBIX Ha 6YMaFC, 3aKOAWPOBAHHBIX HA nep(boxapTax JJI1 BBIYUCIINTCIIbHBIX MAalllMH



U T. 1., — OJHHM CJIOBOM, TO, YTO MBI HA3BAJIN BBIIIE HEPBHOW CHCTEMON MaTEPUAIBHOTO TeJA KyJIbTYPHI.
@DYHKIMOHAIBHO NOTOK SA3BIKOBBIX IPEACTABICHUN HUYEM HE OTIMYAETCs OT MOCIEA0BATENBHOCTH X
MaTepHaAIbHBIX KOPPEJIATOB — CJIOB. BHENIHIO0, HA0MI0JaeMyI0 CTOPOHY MBIIIJICHHUS MOYKHO OIUCATh KaK
JESITeIbHOCTb, COCTOALIYIO B CO3/JaHMHM HEKOTOPBIX MATEPHUAIbHBIX S3bIKOBBIX O0BEKTOB, HAIIPUMED,
MIPOU3HECEHUE MPEATIOKEHUN BCIIyX (K COXKAJICHUIO, 3TH OOBEKTHI OUE€Hb HEJIOJTOBEYHBI) MIIM HAIMCAaHUE UX Ha
Oymare. Takyto 1eATeIbHOCTh MbI Oy/1eM Ha3bIBaTh A3bIKOGOU.

EcTb Beckue 0CHOBaHMSI UMEHHO SI3bIKOBYIO JIESITEIbHOCTh CYUTATh OCHOBHOM, IEPBUYHON CTOPOHOM
MBIIIIJICHHS, & TOTOK SI3BIKOBBIX MPEICTABICHHUIA — JIHIIb MIEPEXOIHBIM 3JIEMEHTOM, JOPMOIA CBSI3U MEKITY
MaTepHUaTbHBIMU S3bIKOBBIMH OOBEKTAMH U COBOKYITHOCTBIO BCEX (@ HE TOJIBKO SI3bIKOBBIX) MpecTaBieHuil. B
caMoM JieJie, BeJlb IMEHHO SI3bIKOBBIE OOBEKTHI SIBIISTFOTCSI XPAHUTEIISIMU | TIepeIaTINKaMu HHPOpMAIUH, a
TaK)Ke PJIEMEHTAMU SI3BIKOBBIX MOJICNICH JEHCTBUTEILHOCTH. PeOeHKa 00ydaroT S36IKOBOM IEATETLHOCTH
MOI00HO TOMY, KaK €ro o0y4aroT APyTUM BUJAM JIEATEIbHOCTH: X0XKIEHUIO, CTpenbde U3 TyKa, 3a0MBaHUIO
rBo3zeil. B pe3ynbraTe oH Kak Obl MOAKIIIOUAETCS K SA3BIKY, HCIIOJIB3YET YK€ UMEIONINECS] B HEM MOJIETH U
oboraraer ero HOBBIMU. B 4aCTHOCTH, OH MOKET UCIIOJIB30BATh €r0 1 HEKOMMYHHUKATUBHO («JJIs1 ce0s1»), KaKk
oHoma Yy u3 miaeMenu Ham-Hsim, KoTopblii cunTan BparoB 1o najibiam. [Ipy HeKoOMMyHUKaTUBHOM
WCTIOJIb30BAHUU S3bIKA BO3MOXKHO HAJIMYHE IMOTOKA S3BIKOBBIX MPEICTABICHHN 0€3 SBHOM JeATeIbHOCTH («s
nymaro!»), HO Bellb 3TH NMPeACTaBICHUS BO3HUKIN U TPUOOPETN CMBICI B PE3yJIbTATE IEATEIHHOCTH C
BEIIIECTBEHHBIMU MaTePUATBHBIMU SI3BIKOBBIMH 00BbekTamu! 1 Hepeako B mpoiiecce pa3MbIIUICHUS MBI IETYeM
OTJICJTBHBIC CIIOBA U IeJIbIe (hpa3bl, BO3BpAIIasi UM MaTEPHATLHYIO 0007109Ky. [lepBHYHOCTE BEIIECTBCHHON
SI3BIKOBOM JIESITETLHOCTH OCOOCHHO SICHO BUJIHA, KOT/Ia MBI MIMEEM JIEJIO C HAyYHBIMHU MOJEISIMU
JEHCTBUTENTHLHOCTH. YeIOBEK MOXKET B YM€ NMEPEMHOKHUTH HECKOJIBKO OOJIBIINX YUCEN WK TPUBECTU MTOT00HBIC
YJICHbI B HECJIOKHOM anre0panyecKkoM BBIPAXKEHHUU, HO 3TO CJIEJICTBUE TOTO, YTO €r0 YUWIN AENaTh 3TO C
peaNbHBIMU, HAIIMCAHHBIMHA CHMBOJIAMH. 33JIaliTe eMy 3a7ady IMOCIOXKHEe, U OH MOTPeOyeT KapaHaall i
Oymary!

HccenenoBanueM A3bIKOBOU J€ATEIbHOCTH 3aHUMAIOTCS JIMHTBUCTUKA U JIOTUKA. JIMHIBUCTUKY MHTEPECYET
TJIABHBIM 00Pa30M CHHTAKCHC S3BIKOB (B IIMPOKOM, CEMHOTHYECKOM CMBICTIE), JIOTUKY — ceMaHThka. Korma
CUHTAKCHC U CEMAHTHKA CIUJICTAIOTCs, HEBO3MOYKHO OTIEIUTh U JIMHTBUCTUKY OT JIOTUKH. IIpaBna,
TPaJUIIMOHHAS JIOTHKA MTPOBO3TIIAMIaeT ceOs HAyKOH He O s3BIKE, a O 3aKOHAX MBIIUICHHS, HO 3TO
MIPETEHIMO3HOE 3asBJIICHUE HE CIIEAYET IPUHUMATD CIUIIKOM Beepbes. M3 Becex pas3aeiioB 3HaHU, U3yYaroluX
MBIIIJIEHHUE, TOIXO/] JIOTUKH CaMblil BHEIIHUHN, TOBEPXHOCTHBIN. OHA HE UCCIIEYyET PEAIbHBIX MEXaHU3MOB
paboThI MO3ra, Kak HeHpopHU3HOI0rus, He CTPOUT MOJIesIell YMCTBEHHOM NesTeIbHOCTH, KaK KUOEpHETHKA, He
neITaeTcs GUKCUPOBATH U KIACCU(UIIMPOBATH CYyOBEKTUBHO BOCIIPUHUMAEMBIE TYIIIEBHBIE COCTOSIHHSA, KaK
ncuxosyiorusi. B kauecTBe 00bEKTa N3y4EHUS OHA NPU3HAET JIMIIb YETKHE, OOIIECTBEHHO 3HaUuMBbIe (a He Open
cymacmeamero!) Mpiciu. Ho Takue MbIciu Ha caMOM JieJi€ CyTh HE YTO MHOE, KaK SI3bIKOBBIE MPECTABJICHUS C
OO0IIIECTBEHHO 3HAUMMON CeMaHTUKON. Jlornueckuil (ceMaHTUYECKHIT) aHATIN3 sI3bIKa IPUBOAUT K IEPBUYHBIM
HEOIPENEIIAEMBIM ITOHATUSM U Ha ’TOM KOHYAETCsI; OH HE BBIBOJAUT HAC 32 IIPEEIIbI SI3bIKA.

Jloruka COACPIKUT CIIC TCOPUIO JOKA3ATCIILCTBA. Ecmu nonn30BaThCs SI3BIKOM HE B €TI0 HaTypaJIbHOM BHUIC, 4 B
BU/I€ 3aITUCH, BBIJCPKAHHON B COOTBETCTBUU C KAHOHOM MCUYHUCIICHHUS MTPEIUKATOB, TO MOKHO YCTAaHOBUTH
(opMaibHBIC IPU3HAKHU CIIPABEATIMBOCTH YMO3AKIIIOUCHNUH, (OpMaJIbHBIE IPaBHIIA, MTOJIB3YSICh KOTOPHIMU MbI
BCET/Ia U3 MPaBUIIbHBIX MPEANOCHIIOK MOTYYUM MPaBUIIbHBIE 3aKIIIOUEHUS. DTH MpaBuia (3aKOHbI JIOTUKH),
KOTOPBIC BRIPAYKAIOTCS TAKXKE B BUJIC S3BIKOBOTO O0BEKTA, 00PA3YIOT Memacucmemy 0 OTHOIICHUIO K
BBICKa3bIBaHUSIM, TIOJYYAIOUIMMCS B pe3yibTaTe MpUMeHeHus mpasui (puc. 7.1). Jlns Teopun 1oKazaTenbcTBa
MIPEUIOKEHUS SIBIISIIOTCS 00BEKTOM U Pe3ysIbTaToM paboThl. TakuM 00pa3om, Bes JOTHKa LEIUKOM JISKUT B
chepe A36IKOBOM JesATeIbHOCTH. Ee HMKHUN ATk — CEMaHTHYECKUN aHaIu3, BEpXHUN — Teopus
nokasarenbeTBa. O TEOPUH 10KA3aTENbCTBA PeUb BIEPEIN; TOKA HAC UHTEPECYET HIDKHUM 3TaX U Jaxe
(GbyHIaMEHT — CBSI3b MEXK/1Y S3bIKOM U paboTol Mo3ra.

Bynem cuuTath, 4TO IMyTEM S3BIKOBOTO aHAIHM3a MBI MOKEM ITEPEBECTH JIO0YI0 (ppa3y ecTeCTBEHHOTO S3bIKa Ha
S3BIK JIOTUKH. JTO, KOHEYHO, HEKOTOPOE MPeyBEIMUEHUE JOCTUTHYTHIX K HACTOSALIEMY MOMEHTY YCIEXOB, HO
JIOBOJIBHO $ICHO, YTO B IPUHLIUIIE 3/IECh HET HUYETO HEBO3MOXKHOI0. JIornueckuii aHainu3 BCKpPbIBAET
BHYTPEHHIOIO CTPYKTYPY S3bIKa, (DyHIaMEHTaIbHbIE y3JIbl, U3 KOTOPBIX OH cocToUT. [ToaTomMy noctaBum cebde
3aJ1a4y pacCMOTPETh OCHOBHBIE IMOHATHS SI3bIKA JIOTUKH U YSICHUTD, IOUEMY OHU UMEHHO TaKUE U KaKuM



00pa30oM OHU CBSI3aHBbI C JESITENBHOCTBIO MO3ra. B oTianuune ot mpenplayIiei riasbl, e pedb uia
MIPEUMYIIECTBEHHO O CUHTAKCHCE S3bIKa, IOCTAaBUM BOIIPOC O €r0 CEMAaHTHUKE.
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Puc. 7.1. Jloruka xak MeTacucremMa
7.3. Mo3r KaK «4epHbIN ALWMUK»
CHauana monbITaeMcs 3JIEMEHTaM sI3bIKa HAUTH HEMOCPEICTBEHHBIE KOPPEISATHI B ACSITEIHBHOCTA MO3Ta.

[IepBoe noHsTHE, KOTOPOE MBI BBEJIM NPU OMUCAHUU S3bIKA JIOTUKU — 3TO BbICKa3bIBaHUA. UTO MOXKXHO eMy
conocTaBuTh? HampammBaercst OTBET: acCcolManIo IpeAcTaBieHu. JleCTBUTENbHO, SI3bIK, KAK U MO3T, —
CHUCTEMa, CITY’Kallasi JJIsl CO3JaHUs MOJICIIEN IEMCTBUTEIIBHOCTH. B cilyyae M0O3ra OCHOBHOM CaMOCTOSITEIIbHOU
€IMHUILICH, KOTOpasi MOXKET JEHCTBOBATh KaK MOJIEIIb, SIBJISIETCS aCCOLMALIMS TPEACTABICHHH, B ClIydae s3bIKa
— BBICKa3bIBaHUE.

Tenepb BO3HUKAET UCKYILIEHUE COMIOCTAaBUTh OOBEKTY MpesicTaBieHue. Ha nmepBblil B3I 3TO CO3/1a€T MOJIHYIO
Y CTPOWHYIO HHTEPIPETAIHIO: 0OBEKT COOTBETCTBYET MPEICTABICHHUIO, OTHOIIEHHE MEXKTy OOBEKTaMH, T. €.
BBICKa3bIBaHHE, COOTBETCTBYET OTHOLICHUIO MEXTY MTPEACTABICHUSIMU — accolraui. MoXHO B34Th IpUMEpP
ACCOIMAIINY «B JIECY — BOJIKI», KOTOPBII MBI TPUBOAMIIH B TJIaBe 4, M HCTOJIKOBATH €TO CIECIYIOIUM 00pa3oM:
«JIEC» M «BOJIKM» — 3TO OOBEKTHI U B TO YK€ BpeMs NMPEICTABICHUS, «B JIECY — BOJIKH» — 3TO BBICKa3bIBaHNE
U B TO JK€ BpeMs accolMalusl.

OpnHako BHUMATEIbHBIN aHAIN3 MMOKA3bIBAET, UTO ATa HHTEPIPETAIUs — OOJbIas HATSHKKA, 9TO
HMCKYCCTBEHHOE BHECEHUE SI3BIKOBOM CTPYKTYPHI B chepy MpeCTaBICHUIH, KOTOpas Ha CaMOM JIeJIe TaKOu
CTPYKTypoii He 0bnaiaer. Hadate ¢ TOro, 4TO accoruanus npeacTaBIeHUl — 3TO TOXKE MPEICTABICHHE.
[IpennoxeHuro «B JieCy — BOJKH» TOYHO TaK K€ MOKHO COIOCTAaBUTh MPECTABICHUE, KaK CYIIECTBUTEIbHBIM
«J1ec» U «BOJKW». HamoMHuM, 4TO accoruanusi Mexay npeAcTaBiICHUsIMU S; U S, €CTh HOBOE€ CUHTETUYECKOE
npeactasienue U (cm. puc. 3.7). BepHo, 4To accoruaius mpeacTaBICHUN eCTh MOJIeb AecTBUTENbHOCTH. HO
€CJIM TIOHNUMATh TEPMHUH «MOJIENIbY B IIIUPOKOM CMBICIIE KaK HEKH KOPPEIAT NEHCTBUTEIILHOCTH, TO U JTF000E
MPEJICTaBICHUE €CTh MOJIEIb. ECIIN ’k€ MOHMMATh MOJIENb B Y3KOM CMBICII€ KaK KOPPEJAT AEHCTBUTEIBHOCTH,
TTO3BOJISIFOIININ JIeNIaTh MPEICKa3aHus OTHOCUTEIBHO OYIYIINX COCTOSHUM, TO HE BCSIKas accoluaius oyaer
MOJIETIBIO, a JIMIIb TaKasi, KOTOpas OTpakKaeT BPEMEHHOM acleKT AeCTBUTENBHOCTH. [Iponece accounmpoBanus
Ba)KEH MOTOMY, YTO MPUBOAUT K CO3JAHHIO HOBOM MOJIENH, KOTOPOU paHee He ObUTO. DTOT MPOIECC TOMYyCKaeT
BIIOJTHE CTPOT0€ JIOTUYECKOE OTPEICTICHUE U MOXKET OBITh OOHAPY’KEH B OMBITE IMOJOOHO TOMY, KaK IPOIece
00pa3oBaHMs CHCTEMBI U3 MOJCUCTEM JIETKO OMpeAeTuM U 00HapykuM. Ho Henb3s onpeaenuTs pa3nndus
MEX]y acColMaIen MpeICTaBICHUN U MPEJICTABICHUEM, KaK HEJIb3sl YCTAHOBUTH KPUTEPUH, IO KOTOPOMY
OTJINYATh CUCTEMBI OT IIOJICUCTEM.

I/ITaK, BBICKA3bIBAHUC BBI3BIBACT MTPCACTABJICHUC U 00BEKT BBI3LIBAET MNpEACTaBJICHUC U Hallla CTpOﬁHaH
CHUCTCMaA paCChIIIacTCH. HpeIlCTaBJ'ICHI/Ie OKa3bIBACTCs CIIMIIKOM HIMPOKKUM U HCOMMPEACITICHHBIM ITOHATUCM,
YTOOBI ITOJIOXKUTH €T0 B OCHOBY IIpU U3YUYCHHUU CCMAHTUKU A3bIKA. O IpeACTaBJICHUHN MbI 3HAE€M TOJIBKO, UTO
OHO SABJIACTCA O606H.[€HHBIM COCTOSAAHHUEM MO3ra, a O CTPYKTYyp€ MO3ra Mbl HC 3HAE€M IMOYTH HUYCTO.

B rnaBe 4 mMb1 OIMPCACIINIIN A3BIK KaK COBOKYITHOCTDH 00BEKTOB L,’, Ka)KI[BIfI 13 KOTOPBIX SABJIACTCA eUMEHM
HEKOTOPOTro 00BeKTa Ri, Ha3bIBAEMOTO €ro 3rayeruem. OTHOCUTEIBHO 00bEKTa Rl' MBI CKa3aJn TOJBKO, YTO 3TO



KaKue-TO ABJICHUA I[GﬁCTBHTCJ'IBHOCTPI. TenepL MMPUILTIO BpEMA 3aHUMATLCA YTOUHCHHUEM BOIIPOCA, UYTO ITO 3a
SBJICHHA, T. €. KAKOBAa CCMAaHTHKA €CCTCCTBCHHOI'O A3bIKA.

B npocTteiimux npumMepax, KOTOpble 00BIYHO MPUBOATCS JUTsl WILTIOCTpAIiu L; — R; 1 KOTOPBIE MBI
TIPUBO/TMIH BBITIIE (CIIOBO «JIEB» — KHBOTHOE JIEB U T. I1.), 00beKT R; — 3T0 mpencraBieHune 06 onpeaeieHHOM
npenmMere. BooOiiie s3Ik BOZHUKAET B Pe3yJIbTaTe aCCOLMAIIMM MEXAY S3bIKOBBIMU U TPOYUMHU
MpEeACTaBICHUSIMU, TO3TOMY €CTECTBEHHO MOIBITATHCS ONPEIETUTh CEMAHTUKY SI3bIKA YEepe3 Te
MIpe/ICTaBJICHUsI, KOTOPbIE BOSHUKAIOT B MPOIIECCE A3BIKOBOM 1eATEeNbHOCTH. MOKHO CKa3aTh, YTO 3HAUCHUE
SI3BIKOBOTO 00BEKTA — 3TO TO MPEJCTABICHNE, KOTOPOE OHO BBI3BIBACT, T. €. (aKTUIECKU TO U3MEHEHUE
COCTOSIHUSI MO3Ta, KOTOPOE€ MIPOUCXOAMT, KOT/Ia B CO3HAHUHU TMOSIBIISIETCS MPEICTABICHHE O SI3bIKOBOM OOBEKTE.
DT0 ompeieNeHne BIIOJIHE BEPHOE, HO, YBBI, HE MPOyKTUBHOE, NOO COCTOSTHUS MO3Ta KaK 0ObEKTHBHAS
PEAbHOCTh HETIOCPEICTBEHHO HaM HEJOCTYIIHBI U MbI CYIUM O HUX JIULIb 110 UX MPOSBIICHUIO B JEHCTBUIX
YeJloBeKa.

IToaTomy BcTaneM Ha pyroi myTh. bysiem paccmaTpuBaTh MO3T KaK «UYEPHBIH SIIUK», T. €., HE IIBITAsCh
MIOCTUYB €T0 YCTPONCTBO, HCCIIEI0BATh TOJIBKO HA0II01aeMble MPOSIBIIEHUS ero AesteapHocTu. Hac nnrepecyer
CEeMAaHTHKA SI3bIKa, T. €. CBA3b (ACCOLMALINN) MEX/TY SI3IKOBBIMU MPEACTABICHUSIMHI U BCEMH ITPOYUMU
npenacraBiaeHus MU (puc. 7.2). Ho, mockosbKy MpencTaBiIeHus] HAXOAATCS BHYTPU «UEPHOTO SIIUKaY, OyJaemM
OIUPATHCS TOJIBKO Ha COOTBETCTBYIOIINE UM BXOJHbBIE JAaHHBIE, T. €. I3bIKOBbIE 00BEKTHI, U BCIO OCTAJIbHYIO
4acTh JEHUCTBUTEIBHOCTH, KOTOPYIO Mbl OYyIEM JUIsl KPATKOCTH Ha3bIBaTh HEA3BIKOBOM. TaKOB BXOJl «UYE€PHOIO
ArKay. Ero BEIX0/, 04€BUIHO, 3TO HAOII0aeMble ACHCTBUS YEIOBEKA.
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Puc. 7.2. Mo3r kak «4epHbIH SIIHK»

Tak kak cucreMa JeHCTBUI BECbMa CI0KHA, Mbl HE CIIBUHEMCS C MECTa B MONBITKaX U3yUYEHUS CEMAHTHKH,
€CJIM He BBIOEpPEM KaKOM-TO IPOCTOM THM ACUCTBUS B KauecTBe 3TamoHa. OUeBHUIHO, JOKHO OBITh HE MEHEE
JIBYX BapHaHTOB JCUCTBUS, YTOOBI OHO HECIIO KaKylo-To nHpopMaruio. [lycts ux Oyner poBHo nBa. HazoBem
UX TIEPBBIM U BTOPBIM dMAJIOHHbIMU OeUCMBUAMU. ITEMEHTAPHBINA aKT 110 U3YUYEHUIO CEMAaHTHKUA 0(OPMHUM
cnenyromumM oopazom. UenoBeky, BOCIPHHUMAIOIIEMY OIPEIEICHHYIO HES3bIKOBYIO AEMCTBUTEIHHOCTD, OyaeM
MIPEABSIBIATH S3BIKOBBIE OOBEKTHI, & OH MMYCTh COBEPIIIACT B KAYECTBE PEAKIIMK HA MPEIbIBICHUE OTHO U3 IBYX
STAJIOHHBIX JCHCTBUM.

7.4. NMoaTBepXxaeHNe U oTpuuaHue

DTy cXeMy MbI U3MBICIWIIA YACTO TEOPETUIECKU KaK MPOCTEUIIINI METO/I OTIPE/ICTICHNSI CEMaHTHKH SI3bIKA B
YCIIOBHSX, KOTJIa MO3T MPEJICTABIISCTCS YSPHBIM SIIUKOM. M BOT OKa3bIBaETCsI, UTO 3TA CXeMa JCHCTBUTEILHO
CYIIECTBYET B S3BIKOBOU JICATEIIPHOCTH, BOSHUKAs CTHXUIHO HA paHHUX dTanax pa3BUTHUS si3bIka! Y Beex
HapOJIOB, BO BCEX M3BECTHBIX HAM SI3bIKAX MbI HAXOJIUM JIBa ATAJOHHBIX JICHCTBHUS, KOTOPBIC HA3BIBAIOTCS
noomeepcoenuem n ompuyaruem. O TIIyOOKON APEBHOCTH ITUX JIEUCTBHUI CBUACTEIBCTBYET TO, UTO Y
MOJIABJISFOIIETO OOJIBIIMHCTBA HAPOAOB (BO3MOXKHO, Y BCEX) OHU BBIPAYKAIOTCS HE TOJIBKO B CIIOBAaX, HO U B
kKecTax. EcIu MBI 9y Th-4yTh MPUOTKPOEM KPBIIIKY YEPHOTO SIIHKAa — B TOH CTEIIEHH, KaK 3TO OTPAXKECHO Ha
puc. 7.2, TO CMOXEM OTPEICIUTh OATBEPKICHHE KaK EHCTBUE, KOTOPOE MPOU3BOIUTCS, KOT/IA SI3BIKOBBII
OOBEKT U ICHCTBUTEIHHOCTh HAXOAATCS B OTHOIICHUH UM — 3HAyeHue (T. €. CyIEeCTBYET HY>KHasi aCCOLUAIIHS
MEXTy SI3BIKOBBIMHU M HESI3bIKOBBIMH MPEICTABICHUSMH ), & OTPUILIAHKE KaK JICHCTBUE, COBEpIIIAeMOe, KOTIa



TaKOro OTHOIIEHHUs HeT. Ho uenoBek, Koraa oH yYUTCs IPaBUIIbHO YIIOTPEOISITh MOJI0KUTEIbHBIE U
OTpHUIATENbHBIE CJI0OBA U )KECTHI, pa3yMEETCsl, HUYEro HE 3HAET O MPeACTaBICHUIX, accouuanusx u T. . [Ipocro
€ro CHayvaja yJaT FOBOPUTH «KOIIIKa», «co0aKa» U T. JI., yKa3bIBas HA COOTBETCTBYIOLIHME MTPEIMETHI, a TOTOM
ydaT cOBepIIaTh MOATBEPKAAIONINE ACUCTBUS, KOT1a TOBOPAT «3TO KOIIKa», YKa3bIBasi Ha KOIIKY, U
OTpHLAoLIee ACHCTBUE, KOTIa TOBOPST «3TO KOIIIKa», yKa3bIBas HAa co0aky. V1 Ha mepBOM U Ha BTOPOM 3Tarie
YyeJloBeK 00y4aeTcs MpaBUIIbHOM SI3bIKOBOM JESITEIbHOCTH, ONUPAsICh Ha CIOCOOHOCTh CBOETO MO3Ta K
pacro3HaBaHHIO M aCCOLMMPOBAHUIO, HO HUYETO HE 3Has O MEXaHU3Max MO3Ta, T. €. UCII0JIb3Ys €ro KaK YepHbII
SIIIUK.

[Tocnennee 3ameyaHue OOBSACHSET, TOYEMY HET HUYETO yAUBUTEIHHOTO B TOM, YTO CXEMa ATAJIOHHBIX
JNEHCTBUN NIPOYHO BOIILIA B A3BIKOBYIO IIPAKTUKY. MO3I 4elI0BEKa — YEPHBIN SIIKK U JJI1 HErO0 CaMoro, U Juist
IpYTUX 4jaeHOB obmecTBa. OTCIo1a MOTPEOHOCTH B 00IIECTBEHHO 3HAYMMOM CITOCO0€ YTOUHEHUS CEMaHTHKH,
KOTOpasi MPOSIBIIECTCS, €/1Ba SA3BIK JOCTUTAET MUHUMAJIBLHOTO YPOBHS CIIOKHOCTH.

OTalloHHbIE IeMCTBUS MOATBEPXKACHHUS U OTPULIAHUS OTHOCSTCS HE K IEHCTBUTEIBHOCTH caMoM 110 cebe,
10100HO IEPBUYHBIM SI3BIKOBBIM O0BEKTaM, a K CBSI3U MEK/Y IIEPBUUYHBIMU SI3bIKOBBIMU OOBEKTAMHU U
JNENCTBUTENBHOCTHIO. OHU SABJISAIOTCS JIEMEHTAMU Memacucmemyl, 10 OTHOIIEHHIO K CHCTEME NIEPBUYHBIX
SI3BIKOBBIX 00BEKTOB. BBeIeHNE B OOIIECTBEHHYIO MPAKTHKY ACHCTBUI MOATBEPKACHUS M OTPUIIAHUS — 3TO
Ha4aJio TOr0 METACUCTEMHOIO MEPEXOAA B PaMKaXx SI3bIKOBOM AEATEIbHOCTH, CIECAYIOIUMHU 3TallaMA KOTOPOTO
SIBJISIETCS TIOSIBJICHUE SI3BIKA JIOTUKU M TEOPUH yMO3akitoueHus. [loaTBepKIeHNs 1 OTpULIaHUS NOSIBIISAIOTCS B
Pa3BUTHH YEJIOBEYECKON KYyJIBTYPhl BECbMa PAHO, HO BCE JK€ HE CTOJIb PaHO, YTOOBI MOXKHO OBLIO HANTH UX
poo0pa3 B ACHCTBUSIX KUBOTHBIX. J{JIs1 IEPBUUHBIX SI3BIKOBBIX OOBEKTOB TaKHe MPOOOPa3bl CYMECTBYIOT, KaK
MBI 3HaeM, B BUJIE CUTHAJIOB Y KHMBOTHBIX. Cpell 3TUX CUTHAJIOB ObIBAIOT TaKHE, KOTOPbIE MOXKHO OIMCATh KaK
YTBEPAUTEIBHBIC U OTPUIIATEIIBHBIC, HO OHH HE HMEIOT HUYETO OOIIEeT0 ¢ CEeMaHTHUECKUMHU JICHCTBUSIMU
MIOATBEPKICHUS U OTPULIAHUS, KOTOPBIE HAIIPABJICHBI HA CAMHU CUTHAJIbI, 3aKJ1a/IbIBAaI0T OCHOBBI METACUCTEMBI.
3/1ech Mbl BUJIUM €I11€ O/IHO MPOSIBICHHUE 3aKOHA pa3pacTaHus MpeanocaeHero ypoBHsa. OrpoMHbIN poCT Yyucia
MEPBUYHBIX S3BIKOBBIX O0BEKTOB (CUTHAJIOB), KOTOPBI O0OHApPYKUBAETCS B YETIOBEYECKOM OOILECTBE,
HAa4YMHAETCSA OXHOBPEMEHHO C 3apOKIEHUEM METAyPOBHH.

7.5. DeHOMeHoONOrM4YeckKkoe onpeaernieHne ceMaHTUKU

Tenepb Ham HeTpyAHO OyIeT UHTEPIIPETUPOBATH C TOUKH 3peHHs (PEHOMEHOIOTHUECKOTO («UEPHOSIIIUIHOTO)
MOJIX0/1a OCHOBHBIE MOHSTHS JIOTUKU. BhICKa3bIBaHNE — 3TO, OUEBUIHO, TAKOH SA3BIKOBBIN OOBEKT, K KOTOPOMY
OTHOCATCS I€HCTBHS MOATBEPKACHUS U OTpULIaHus. CeMaHTHKA SI3bIKA [IPEJCTABISAECTCS BHEIIHEMY
HaOII0AATeNI0 KaK (PYHKIUS IByX apryMEHTOB — BBICKA3bIBAHUS U JICHCTBUTEILHOTO COCTOSIHUS BEIIIEH,
IIPUHUMAIOILAsl OJJHO U3 IBYX UCTHHHBIX 3HAUCHUH: «BEPHO» («1a», KUCTUHA») U KHEBEPHO» (KHET», JIOKBY).
3HaveHue 3Toi (PyHKIMU BbIpabaThIBACTCS YEPHBIM SIIMKOM — MO3TOM YEJIOBEKa, BIIA/ICIOLIETO JaHHBIM
A3bIKOM. Kak 3TO mporcxXouT, BHEIIHUM HAOM0AaTeNb HE 3HAET.

Bricka3piBaHe — OCHOBHAs CINHNIA SA3bIKa. PaCCManI/IBaSI SA3BIK KaK CUCTEMY, MbI JOJ’KHBI ITIOCTaBUTh
BOIIPOC: KaK MOKXHO CTPOUTH BBICKA3bIBAHUC — CUCTCMY M3 BBICKa3bIBaHUN — MOACHUCTEM. TakK MBI MMpUXo UM
K BBCACHUIO JiocuUeCKUX C64a30K, O KOTOPbIX TOBOPUJIOCH B HpC,Z[BI,HYH_ICﬁ TJ1aBC.

PeanbHas nelicTBUTENBHOCTh BOCIIPUHUMAETCS YEIIOBEKOM Yepe3 MOCPEACTBO OPraHOB UyBCTB, OHA MPEICTAET
nepes] HUM Kak COBOKYIHOCTb COCTOSIHUI perlienTtopoB — cumyayus. Eciu Obl 4eTI0BEK HE yMell YIIpaBIIsTh
CBOMMH OpraHaMH 9yBCTB M KOHIICHTPHPOBATh BHUMAHNE HAa KAKUX-TO YaCTAX CUTYallUH, T. €. €CITU ObI
CUTyalLus BCEr/a sIBJSIACH JUIsl HETO YEM-TO LIEJIBIM U IOJHOCTBHIO 3a/IaHHBIM U3BHE, TO BCS JIOTHKA
OrpaHUYMBaIach Obl, BEPOSATHO, HICUUCIICHHEM BbICKa3bIBaHUI. HO Ha caMOM Jierne JenoBeK ynpasisieT
OopraHamMH 4yBCTB, HaI[pUMep, MOKET (PUKCHPOBATh 3pEHUE HAa TOM WM MHOM Mpeamere. [loaTomy cutyarus —
3TO HE MPOCTO JACHCTBUTEIBHOCTD, a ICHCTBUTEIBHOCTD C YKa3aTeIeM GHUMAHU, T. €. C BBIICTICHHOW 00J1aCThIO
(onpeneneHHON NPUOIU3UTENIHHO), O KOTOPOH MBI TOBOPHM, YTO KOHIICHTPUPYEM Ha HEll BHUMaHUE.

VY noHATHS BHUMaHHUE €CTh M IICHXOJIOTHYECKUN aClleKT, HO MBI IocTapaeMcst 000UTHCh 0e3 Hero. Tak Kak,
T Ha 94CJIOBCKA CO CTOPOHBI, MOKHO OIIPCACINTDh, HA UYTO OH CMOTPUT (I/IJII/I 4TO OomymacT, HIXacT U T. H.),
NEHCTBUTENBHOCTD C YKa3aHUEM BHUMAHUS MOXHO pacCMaTpUBaTh Kak apryMeHT (PyHKLIUU IpH
CHUCPHOAMIUYIHOM» IMOAXOAC. qTOGBI YTOYHUTH MMOJIOKCHUC BBII[CJIQHHOP'I 06HaCTI/I, JIYO AU npn6era10T K XKeCTaM



(YKa3bIBAIOT MajbIIeM) HIIH K CJIOBECHBIM MOSICHEHHUAM. Pe3ynbTaT B 000MX CiIydasx OquHaKoB. Eciu BeI
CKaxeTe: «S IMero B BUly TOJICTYIO KHUTY, KOTOPYIO JEPKUT B PyKax JIEBYyILKa B PO30BOM ILIATHE», TO Balll
co0eceHUK OyAeT NepPEeBOJUTH B3IUIA, IOKA OH HE IPUMET HEOOXOIMMOTr0 HaIIPaBJICHHUS.

Hano ydecTs 1 ellie 0JJuH acreKT BXOJHBIX JaHHBIX CEMaHTUKU — BPEMEHHOM acmekT. Eciu Obl peakiust Mo3ra
ofpezensigach TOJIBKO CUTyalllel B OJIMH ONpeAeSICHHbI MOMEHT BpEMEHH, 0€3 CBSA3H C OJIM3KUMU 110 BPEMEHH
CUTYaIlUsIMU, TO OMSATh-TAKU JIOTUKA OTPAHUYUBAIACH ObI, BEPOSTHO, OJHUM UCUYUCICHUEM BBICKA3bIBAHHIA.
OpHako B IEMCTBUTENFHOCTH MO3T BCETJ]a XPAHUT NaMSTh O Psijie MPOUIeAIINX CUTYallui, T. €. peaklus Mo3ra
— Y, B 9YaCTHOCTH, ITAJIOHHOE JICUCTBUE — €CTh BCeraa PYHKIUS KUHOAeHMbl cumyayuti. Mbl 4acTo HE OTAaeM
cebe B 3TOM OTYeTa, NOO B OKPYIKAIOIIEH HAC CPe/ie CYIIECTBYIOT MPEAMETHI, 0OHAPY KHBAIOIIINE
OTHOCUTEJIbHYIO HEU3MEHHOCTh, U KOTJ]Ja Mbl KOHIICHTPUPYEM BHUMAaHHE HA HEU3MEHHOM IIPEeIMETe, HaM
Ka)KeTCsl, UTO MBI IMEEM JIEJIO He ¢ KMHOJIEHTOH, a ¢ oqHUM KaapoM. Ha camom e nene, aHanu3 NOHATUS
MPEAMET, MPOBECHHBIN BBIIIE, TOKA3bIBAET, YTO BPEMEHHOM aCIEKT UTPAET B HEM PEIIAIONIYI0 poib. Teneps,
KOT'/Ia MbI BBEJIU MTOHSTHE yKa3aTessl BHUMAaHMSI, Mbl MOXKEM OIPENIEIUTh MPeIMET KaK KHHOJIEHTY CUTYalui C
OJIHOUM HENPEPBHIBHOM JIMHUEH yKa3aTellsl BHUMAaHUS.

J10 KaKOH CTENEeH! MbI CKJIOHHBI UTHOPUPOBATh JMHAMUYECKUHN aCIEKT BOCIIPUATHS, BUIHO U3 TON CUTYaLMH,
KOTOPYIO MBI OOBIYHO OITMCHIBAEM KaK HAJIMUWE JIBYX WM HECKOJIBKHUX BBIICIICHHBIX MTpeaMeToB. Ham kaxercs,
YTO MbI BOCIIPUHUMAEM KaXK/IbIi IIPEIMET KaK OTAEIbHBIA U BMECTE C TEM BBIACIIAEM BCE IIPEIMETHI,
KOHUEHTPUPYs Ha HUX BHUMaHUE OJJHOBpeMEHHO. OJHaKO MPOCTEUIINI MCUXOJOTUYECKUI caMoaHaIn3
yOex1aeT, 4To Ha caMOM JieJie B TAKOH CUTyallud BHUMaHUE COBEpIIAET ObICTpbIE MEPEOEkKKH ¢ OTHOTO
npenMera Ha Jipyroi. Ha kuHoneHTe cutyanuii TMHUS yKa3aTels BHUMaHus OyJieT pa3pblBHA, a MIMEHHO
TaKOBa, YTO €€ MOXHO JIETKO JOMOJIHUTH /10 HECKOJIBKUX (IO YHCITY IPEMETOB) HENPEPhIBHBIX JIUHUHN (pHC.
1.3).

Puc. 7.3. Pa3priBHas IMHUS BHUMaHHS, KOTOPask MOXET OBITh JOMOJIHEHA /10 IBYX HETIPEPBHIBHBIX JTMHUN

MpbI OA0IUTH BIUIOTHYIO K ONPEAETICHUIO IOHATHS 00BEKTa B JIOTHKE. Mbl yCTaHOBUIIH, YTO «HESI3bIKOBAs
JNEUCTBUTENBLHOCTBY HA PUC. 7.2, KOTOpas MOAAETCS Ha BXOJ] YEPHOTO SIIUKA, BCETJ]a YACTUYHO pPacUICHEHa,
pa3MedeHa B IPOCTpaHCTBe U BpeMeHHU. Ee MoKHO npeAcTaBUTh KaK KHHOJIEHTY, HAa KOTOPOH MpoYepueHa
JIVHWSI TIEpEMEIICHUs yKa3aTensi BHUMaHus. [IprdeM oka3bIBAaeTCsl, YTO ATA-TUHUS MOXKET OBITh Pa3pbIBHOM, HO
JIOTYCKaTh AOMOJIHEHHUE 10 HECKOJIBKUX HETPEPHIBHBIX JIMHUNA. BOT 3TH HempephIBHBIE IMHUU U CYTh OOBEKTHI.

Takxum 00pa3oM, 0OBEKT JIOTHKHU TOJTHOCTHI0 OCBOOOK/ICH OT IIPEIMETHOTO COJICPIKAHUS, OHO TICPEHOCHUTCS B
BBICKa3bIBaHUS O JaHHOM 00BbeKTe. OOBEKT — 3TO udeHmuguxamop, 001a1al0IUN TOIBKO CBOWCTBOM OBIThH
TOKJICCTBCHHBIM CaMOMy ceOe U 0003HAYAIOIINH HETIPEPHIBHYIO JIMHUIO BHUMAHUS. JTO MOJIOXKEHHE OBLIO YKE
JIOCTATOYHO OCBEIICHO B MPEbITYIICH TIaBe.

Korna BMecTo HepacuIeHEeHHOW IEMCTBUTEIBHOCTH MBI MIOJIA€M Ha BXOJ] YEPHOTO SIITUKA JACHCTBUTEIBHOCTD,
pvaneHeHHon Ha OG'LGKTBI, BBICKA3bIBAHUEC CTAHOBUTCA 3aBUCUMBIM OT cnoc06a pvaneHeHI/m, T. €. OT
00BEKTOB, KOTOPBIE MBI BBIJICISIEM: OHO MPEBPALLAETCS B NPeOUKam.

7.6. llornyeckoe nNoHATHE

MBI 1OYTH 3aKOHYMIIM QHAJIW3 OCHOB JIOTUKU C TOW TOYKU 3pEHUs], KOTOpasi pacCMaTpUBAET MO3T KaK YEpHbIN
K. OCcTanoch TONBKO OMPEENIUTh o0lIIee MOHATHE «IOrHuecKoe MoHATuey. OmnpenesaeHue 3To MpocTo:
MOHATHE — ITO NPEIUKAT WM JJoTH4ecKas cBsizka. OCHOBaHME TaKOBO: MPEIUKAThI U CBA3KH — 3TO T€
OasucHble (PYHKIIMOHATIBHBIE Y3JIbl, KOTOPbIE Mbl OOHAPYKHBAEM B SI3bIKOBOM AesitenbHOCTU. [loHsTHE
(YHKIIMK B TOM CMBICIIE, KAK MBI €TI0 OIPEIEIININ BbIIIE, MOKHO HE BO3BOJHUTH B PAHT OCHOBHOT'O JIOTHYECKOTO
MOHSTHSI, TAaK KaK OHO, KaK Mbl BUJIENIH, BEIPA3UMO Yepe3 MpeauKaThl U cBa3Ku. Ho B Gosee mupokoM cMmbicie U
JIOTMYECKHE CBSA3KH, U MPEAUKATHI SBISIOTCS (PYHKIUSAMH, T. €. OIPEACICHHBIM CIIOCOOOM COTIOCTABICHUS



3HaYeHUH (UCTUHHBIX B IaHHOM cityyae) apryMmeHTam. [103ToMy MOXHO cKa3aTb, YTO JIOTHYECKOE MOHATUE —
3TO (DYHKIHS, ApTYMEHThI KOTOPOIl — SI3BIKOBBIE OOBEKTHI U CUTYallUH, a 3HAUYEHUS] — SI3bIKOBBIE OOBEKTHI.
Pe3ynpTaToM JI0rMueckoro aHaansa s3blKa ABISETCS Pa3sIoKEHUE S3bIKOBOM 1EATEIBHOCTH Ha OJHOTUITHBIE
(yHKIIMOHATEHBIC AJIEMEHTHI — CBSI3KU U TIPEIUKATHI.

Kaxxnoe normueckoe nNoHATHE ONPEAEIAeTCs, BO-MEPBBIX, CBOUM MaTepUAIbHBIM HOCUTEJIEM — S3bIKOBBIM
00BEKTOM (B OONBIIIMHCTBE CJIOBOM WIIH CIIOBOCOYETAHHEM ) U, BO-BTOPBIX, CIOCOOOM HCTIOIH30BAHUS 3TOTO
00BbeKTa B OOIIECTBEHHOH S3BIKOBOM JIEATEILHOCTH. BTOpO# MyHKT JaeT BO3MOXHOCTh YTOUHUTD TTEPBHI:
CJIOBa «KOIITKay», KKOIIKay, «xouka», «KOIIKA» — 3T0 pa3HbIe S3bIKOBBIE O0BEKTHI (TIEPBEIE JIBA OTINYAOTCS
TMOJIO)KEHHUEM B ITPOCTPAHCTBE, TPEThE U YETBEPTOE, BA0OABOK, HIPU(PTOM), HO MBI CUUTAEM X HOCUTEISIMU
OJTHOTO TOHSATHS, KOO B SI3BIKOBOM AESITEILHOCTA OHH BBICTYIAIOT KaK HepasnuIuMble. To ke ¢ M3BECTHBIMU
OTpaHUYCHUSIMU (HO TOJBKO C OTPaHUYCHHUAMU!) MOXKHO CKa3ath o cioBe «die Katze» Hemenkoro s3pika, 100
OHO HCIIOJIB3YETCSl aHAJIOTUYHO (HO TOJBKO aHAJIOTUYHO!) CIIOBY «KOIIIKa» B PYCCKOM SI3bIKE.

ITonsaTus s13pIKa 00pa3yIOT HEPAPXUUECKYIO CUCTEMY. B HEKOTOPBIX CHiEMaIN3UPOBAHHBIX SI3BIKAX
(moabsI3bIKax ), UCTIOIb3YyEMbIX TOUHBIMH HayKaMH, 3Ta HEPAPXUSI OIIPEIEIEHAa COBEPILIEHHO SIBHO U CTPOTO.
[TonsATHS, pacnoNoXeHHbIE BBILIE B HEPAPXUH, TPUOOPETAIOT CMBICII JIOTHYECKUX ONpPEeICHUH Yepe3 MOHATHS
0oJiee HU3KOTO YPOBHS, T. €. YKa3bIBACTCs, KAKAUM 00pa30M, yMes OTIPeNeNsaTh HCTUHHOCTHBIC 3HAUCHUS
IIPEeJUKATOB O0Jiee HU3KOTO YPOBHSI, MOXKHO OIPEC/INTh 3HaUCHHE MperKaTa 6osiee BEICOKOro ypoBHs. B
€CTECTBEHHBIX S3BbIKAX CTPOTOIl HepapXUU HET, HO €CTh UepapXus NPUOIU3UTENbHAS. DTO 3HAUUT, YTO MbI
MO’KEM OLICHUTh «CTENEHb YJaJIEHHOCTI MOHATHS OT HEOCPEICTBEHHBIX JaHHBIX OMbITA ITyTEM JIOTHYECKOTO
aHaJM3a M PacUICTUICHHUS CIOKHBIX TOHSATHIA Ha 00Jiee MPOCTHIE KOMITOHEHTHI; CTETIEHb YAICHHOCTH MTOHSATHUS
OT HETOCPEACTBEHHOI'O OIbITa MOXHO OTOXAECTBUTH C BBICOTOI MOJIOKEHUS B HepapXuu. Tak Kak
paclierieHre Ha KOMIIOHEHThI HEOHO3HAYHO, CaM CIIOCO0 pacIIeIUIeHHs He MOTHOCTHIO ()OPMAIN30BaH H,
HaKOHELl, HUKTO €IIle He BBIMOJIHSI TAKOW pabOThI AJIsl BCETO A3bIKA, OLICHKA ITOJIOKEHHS B HEPApXUHU
npubmmsutenbHa. [loxanyit, Hanbosee TBEpAO YCTAHOBICHHBIM (PaKTOPOM SIBIISIETCS] TIEPBUYHOCTD
(MpUHAIEKHOCTh K HIKHEMY YPOBHIO H€papXHHu) psaa MPEeIUKaToB, KOTOpble HUKAK HE MOJat0TCs
pacLIeIICHHIO.

Mex 1y NOHATUSAMU S3bIKA CYILIECTBYIOT MHOTOUHCIIEHHBIE IEPEKPECTHBIE CBSA3H, KOTOPBIE 3a1at0TCS
MHOKECTBOM BCEX MCTUHHBIX BBICKAa3bIBaHUI, B KOTOPbIE BXOJAT pacCMaTpUBaeMble OHATHSL. SI3bIK — 3TO
CUCTEMA, U TIOHATHUS €T0 UMEIOT CMBICI TOJIBKO KaK 3JIEMEHTBI CUCTEMBI. 3HAUEHUE CII0BA ONPEAEIAETCS TEM,
KaK 3TO CJIOBO UCIIOJIb3YEeTCsl B A3BIKOBOM AeATesbHOCTH. Kakaoe ciioBo kak Obl HeceT Ha ce0e OTIeuaToK Beex
MIPEUIOKEHUH, B KOTOpbIe OHO KOTAa-T100 BXOMIIO, OHO JIEMEHT CUCTeMbI. B TpaguinoHHoi Toruke, Korna
TOBOPSAT O MOHATHSIX, YKa3bIBAOT HA /1B (DYHKIMU HMOHATHS: CIYXKHUTh 2JIEMEHTOM CYXICHHUS, T. €. CIOCOOOM
(hOopMHUPOBaHHUS MBICIIH, U B TO e BPEMs KOHIICHTPHPOBATH B ce0e yxKe UMEIOIINECs MBICIIHU, 3HAHUS O
npeamere. JTa JBOUCTBEHHOCTD SBISIETCA CIEICTBUEM CUCMEMHO20 Xapakmepa TOHATHS. SI3bIKOBBII 00BEKT
(c110BO), BEIpAXKAIOIINK OHIATHE, UCTIOIB3YETCS KaK JIEMEHT JJIsl IOCTPOEHUS MOJIENH JEHCTBUTENBHOCTH U
accolMMpyeTcsl PyHKLIMOHAIBHO, T. €. B SI3bIKOBOM JI€MCTBUTENBLHOCTH (a CJIE0BATENbHO, U B HAaIllEM
BOOOpaXEHUH), CO BCEMH MOJIEIISIMH, B KOTOPBIX OH y4acTByeT. [loaToMy, XOTS HaTpeHHUpOBaHHAs cobaka U
OTJIMYAET KBaJpaT OT KPyra, HEeJb3sl CKa3aTh, YTO OHA BJIA/IECET MOHATHEM «KBAJPaT»: 3TO CJIIOBO BKIIIOYAET B
ce0s1 MHOXKECTBO BEIIeH, 0 KOTOPBIX co0aka He MMEeT HU Majeiiero npeacrasineHus. [losTomy ke Haubonee
TOYHBIH MEPEBOJ] C OJTHOTO S3bIKa HA APYTol — 3TO AAJEKO HE BCerAa OyKBaJIbHbIN epeBo: HEOOXOAUMO
yudecTb paznuyue cucreM. CTporo roBopsi, a0COIIOTHO TOUHBIH MEPEBO/I BOOOIE HEBO3MOKEH (32
HCKJIIOUE€HHEM, OBITh MOKET, BHICKa3bIBAHUH, COJIEPIKAILUX JHIIb IEPBUYHBIE TIOHATHS, JOCTYIIHbIE COOAKeE).

7.7. CTPYKTYpHbIN Noaxon,

Jlornyeckoe MOHSATHE MBI OTIpe/ieNsieM KakK JIeMEHT (DyHKIIMOHUPOBAHUS S3bIKOBOM cUCTEMBI. Terneps Mbl
MOMBITAEMCS 1aTh O0lIIee ONpeeIeHne KUOEPHETUYECKOTO MOHATHS IIOHITHEY», ONUPASICh HE Ha
(GYHKIIMOHATBHBIHN, @ HA CTPYKTYPHBIH MOAXO/.

PaccMoTpuM cHOBa MOHATHE «BHYTPU» B MPUIIOKEHUU K PAaCO3HABATEN0 KapTHHOK. Kak MbI cTanu Obl
CTPOUTDH CUCTEMY, UMEIOIILYIO MOHATHE «BHYTpU»? O4YeBUIHO, CHaYajIa MbI JOJDKHBI ObLTH ObI
CKOHCTPYHPOBATh KIacCU(DPUKATOPBI AJIs MOHITHI «IISITHO» U «KOHTYp». HamoMuum, uto kinaccupukarop —
3TO KHOEpPHETHYECKAsl CUCTEMa, KOTOpasi paclio3HaeT MPUHAIIICKHOCTh BXOJHOTO COCTOSHUS (CHTYaIuH) K



OTIpeICIICHHOMY MHOXKECTBY (apPHCTOTEIIEBCKOMY TIOHSTHIO) M IIepepadaThIBACT €r0 B BBIXOIHOE COCTOSIHHC,
OTpakarolee BaXKHEHUIIINE XapaKTEPUCTHKN cUTyaruu. Hanpumep, kiraccudukaTop msiTHa paclio3HaeT HATMINE
MATHA ¥ PUKCUPYET KOOPAUHATHI TOUEK, OorpaHnunBaromue ero. Ha puc. 7.4 mbr 0603naumnu I1;, [1,,... u K,
Ko,... KimaccupukaTopsl MATEH U KOHTYPOB COOTBETCTBEHHO. DTH KJIacCU(PUKATOPHI 00pa3yIOT MEePBhI YPOBEHb
Hepapxuu, H0O UX BXOJ — COCTOSTHUE perenTopoB. OHU NEPEBOAST CUTYAIIMH C S3bIKA CBETAIIMXCS TOYEK Ha
SI3bIK MISATEH U KOHTYPOB.

[TocTpouB mepBbIl yPOBEHB, MBI TPUHUMAEMCS 32 BTOpOil. MBI KOHCTpyHpyeM Kiaccudukarop B (cm. puc.
7.4), Ha BXOJI KOTOPOTO MOAAETCs BBIXO/ OJHOTO KiIaccu(ukaTopa MmsITHA, MycTh 3To OyaeT I1;, u omHOro
K1naccudukaropa koHtypa K;. BeIxonHbIX cocTossHMN y KaaccudukaTtopa B 10omkHO OBITE BCETo ABa: OHO
(«ma») HacTymaeT, Korja MmaTHo, (pukcupyemoe kKinaccuduratopom I1;, TeKUT BHYTPU KOHTYpPa, (PUKCHUPYEMOTO
knaccuduxaropom Kj, a Bropoe («HeT») — B IpoTUBHOM citydae. Ham xortenock Obl, 4T00bI Ki1accugukarop B
MOXHO ObLIO ObI IPUMEHUTS K JIt060i1 nape (I1;, K;). Ho 6bu10 651 6€3yMueM aenarh CTOIBKO 3K3EMILISIPOB B,
ckonbko ectb nap (I1;, K;)! IloaroMy Ham HEOOXOAMM KaKOH-TO MEPEKII0YaTeNb, C HOMOLIBIO KOTOPOTrO Ha
OJTHO-€TUHCTBEHHOE YCTPOCTBO B M0OkHO OBbLITO OBbI MOAATH MH(OPMAIIHIO U3 PA3HBIX TOUEK CUCTEMBI. Tak Kak
OeCcCcMBICIIEHHO MOAaBaTh Ha KiaccupukaTop HHGOPMAIUIO HEMOCPEACTBEHHO OT PELENTOPOB MM U3 KAKUX-
100 IPYTUX HEMOAXOSAIINX TOUYEK, IePEKITIoYaTellb CIeIyeT CKOHCTPYHUPOBATh TAKUM 00pa3oM, YTOOBI OH
Mor nojats nHdopmanuto ot a0ooit us nap (11, K;) n Hukak nnayge.

PeusnTopm

1 — natno, K — xouTyp, B — BHYTpH, BB — BoliTH BHYTpU.

Puc. 7.4. Uepapxus xnaccu(puxaTopoB

Knaccudukarop B pacnonoxeHn Ha BTOpOM ypOBHE CUCTEMBI B 11eJI0M. BO3MOKHO, 4TO OH OyJIeT NCIOIb30BaH
B KauecTBE BXOJa JIJIsl TPEThEero ypoBHs. JloMmycTUM, HaIpUMeEp, YTO OT CUCTEMBI TpeOyeTCsl paclio3HaTh
MOHSTHE «BOWTH B...» DTO MOHATUE IUHAMUYECKOE, OHO CBS3aHO C BpeMeHeM. B kadecTBe BX0/a 3/1€Ch Ha10
paccMmaTpuBaTh HE OJJHY CUTYAlIMIO, a UX MOCIEA0BATEIbHOCTh, TO, UTO OBLIO BBIIIE Ha3BAaHO KMHOJIEHTOM
cutyauuil. [Ipyn HalIMYMKM Takol KMHOJIEHTHI Mbl TOBOPUM, UTO MATHO «BOULIO 6) KOHTYP, €CIIM CHayajaa OHO
OBLJIO BHE KOHTYpPA, a IOTOM CTajo BHYTpHU Hero. O4eBUIHO, paclio3HABATEIb MMOHATHS «BOWTH BY» (Ha puc. 7.4
oH o0o3HauyeH BB ) Oyzer Ha cBoeM BxoJie TpeOOBaTh BBIXOa OT paclo3HaBaTels B niu HeCKOIbKUX
pacno3HaBaTtenei B, oTHOCSIIKXCS K pa3InYHbIM KaJpaM KHHOJIEHTHI (B IEPBOM CIy4yae OH JOJDKEH UMETh
YCTPOMCTBO AJIs1 XpaHEHUS MOCIIEI0BATEIILHOCTH OTBETOB «a» WU «HETY).

[omyunnacek nepapxus kKiaaccu(pukaTopoB. ITO AJI HAC HE HOBO, MBI YK€ pacCMaTpUBAIM HEPAPXUIO
KjaccupukaTtopoB B riase 2. Ho B riaBe 2 Mbl OrpaHMYMBAINCh APUCTOTEIEBCKUMU MOHATUSAMU, IPU 3TOM
uepapxus KI1acCu(pUKaTOpOB BBICTYIIANA TOJIBKO KaK CPEJICTBO PACIIO3HABAHUS MOHATHH U HE BXOJUIIA B
olpeziesieHUE MOHATUS «ToHATHEY. [[oHATHE «TIOHATHE) (APUCTOTENEBCKOE) MbI ONIPEAETUIN HE3aBUCUMO OT
YCTPOMCTBA HEPAPXUU KIACCUPHUKATOPOB KaK HEKOTOPOE MHOXKECTBO CUTYalUii, HHaUe TOBOPS, KaK (PyHKIHIO,
IIPUHUMAIOIYI0 HICTUHHOE 3HaU€HHE «BEPHO» HA JAHHOM MHOXECTBE CUTYyallUH.

Teneps ke, uia KNOEPHETHUECKOE UCTOIKOBAHUE TAKUX TIOHSATUH, KaK «BHYTPH», MBI BUJTUM, YTO HE MOKEM
OTIpEICTUTH 00IIee TOHITHE ITOHSATHEY, OMMUPASACHh TOIHKO HA YPOBEHBb PEIIENTOPOB, @ MOKEM OIPEACIUTD €ro
JIMIIb KaK 3JIEMEHT cucmemsl nonsimuil. IIOHATHIO «BHYTPH» COOTBETCTBYET Ha puc. 7.4 kiaccudukarop B He
TOJIBKO KaK YCTPOMCTBO, MepepadaThIBaIOIIee JaHHBIN BXO/ B JAHHBIM BBIXOJ, HO M KaK n0OCUCHeMa BCEH
CUCTEMBI pacIliO3HABaHUs, T. €. KaK AJIEMEHT, CBSI3aHHBIN OMPEICIICHHBIM 00pa30M C APYTUMH dJIEMEHTaMHU



CHCTEMBI (B TaHHOM CITy4ae MOJyYMBIINN BXOAHYIO HH(POPMAITUIO OT OAHOTO Kiaccudukaropa tuma 1 u
onHoro knaccudukaropa tumna K).

MpI nocTpounsivi KUOEPHETUYECKYIO MOJIENb MOHATHS «BHYTpU». Ho Kak cBs3aHa 3Ta MOJENb ¢
neicTBUTENBHOCTHI0? Kakoe OTHOLIEHNE OHA UMEET K HACTOSIEMY ITOHATHIO «BHYTPH», KOTOPOE MPOSBISAETCS
B AI3bIKE U NIPEJICTABIISIETCS HAM OJTHUM M3 3JIEMEHTOB HAIEro MBIIUICHUs? MOXKHO JIM yTBEPKaTh, YTO B
MO3TY €CTh KJIaCCU(PHUKATOP, B TOYHOCTH COOTBETCTBYIOIIUI 3TOMY MOHATHIO? XOTs OOIIMI BHJI CXEMBI Ha PHC.
7.4 — Hanuyue peuenTopoB U KIacCu(PUKaTOpPOB — OTpakaeT Helpodu3noNIornieckrue JaHHbIE, KOHKPETHBIE
(GyHKIMU KIaccu(UKATOPOB U B3aUMOCBSI3b MEXY HUMH OTPaKalOT JaHHbIE Toruku. [loaTromy Hama cxema —
HE MOJIeJIb YCTPOICTBa, MO3ra, a MoJieb (YHKIIMOHUPOBAHUS S3bIKOBOI CHCTEMBI, TOUHEE CTPYKTypHas cxema
YCTPOHCTBA, KOTOPOE MOTJIO ObI BHIMOJIHATH (DYHKIMH, OOHAPYKUBaeMbIe B SI3bIKOBOH J€ATEIbHOCTH. B aTOM
yCTpPOMCTBE KJIacCU(UKATOPHI BHIMOIHSIOT (PYHKIIMH, OMIMCHIBAEMbIE JIOTUYECKUMHU MOHATHIMHU, a
NepeKIroyaTeNny (Ha cxeMe He MOKa3aHbl, HO B TEKCTE YIIOMUHAIUCH) GUKCUPYIOT 00JacTh ONpeIeIeHUs
MOHSATHUH.

Cxemy Ha puc. 7.4 MOXHO BOIUIOTUTH B pE€aJIbHOM KHOEPHETUYECKOM yCTPOMCTBE, 1J11 KOTOPOTrO UCTOYHUKOM
uHpopmanuuu OyayT cBeTAIIMecs TOUKH sKpaHa. Ho, ecnu Takoe ycrpoiicTBo Oyner paboTaTh gaxe 04eHb
XOpOLLO, TO €I1€ HE AAE€T HaM, CTPOro rOBOPS, MpaBa CUUTATh €r0 MOJEINIBIO YCTPOHCTBA MO3ra. BbITh MOXKeET,
TO pacuwJIeHEHHE HEPBHBIX ceTell Ha KiIaccu(UKaTOpbl, KOTOPOE MOJCKA3bIBAET pUC. 7.4, UM aHAJIOTUYHbIE
CXEMBI, B34Thbl€ U3 (YHKLIHMOHUPOBAHUS SI3bIKA, COBEPILICHHO HE OTPAXKalOT UCTUHHOI'O yCTpoiicTBa Mo3ra!

7.8. [1Be cucrtemsl

Mps1 umeeM nepes co0oii aBe kubepHeTHueckue cuctemsl. [lepsas cucrema — yenoBeueckuii mo3r. Ee
(YHKIIMOHMPOBaHNE — WHAWBUIYyaJIbHOE YellOBeUeCKoe MbInuieHne. Ee 3amaua — KoopAuHaIus 1eicTBHiA
OTJIENBHBIX YaCTEH OpraHnu3Ma B LIEJIIX COXPAaHEHUs €r0 CYLIECTBOBAHUA. JTa 3aJa4ya PEIIaeTCs], B YaCTHOCTH,
IyTEM CO3JaHMs MOJieJiel AeMCTBUTEIbHOCTH, MAaTEPUAIIBHBIM TEJIOM KOTOPBIX SIBJISIIOTCS HEPBHBIE CETH, U
KOTOpBIE I03TOMY Mbl Ha30BEM HetponHbimu mooenamu. OO yCTpoWCTBE MO3ra Mbl 3Ha€M, UTO OHO OCHOBAHO
Ha HepapxudeckoM npuHImne. CTpyKTYpHBIE SJIEMEHTHI 3TOH HepapXUU MBI Ha3bIBaeM KilacCH(pHUKaTOpaMH.
@OyHKIUH KJIAaCCU(PUKATOPOB C yUETOM CUCTEMHOI'O aclleKTa, T. €. UX B3aUMOCBA3aHHOCTHU, — 3TO OTACIbHbIE
MOHATHUS (B KHOSPHETHYECKOM CMBICIIE CJIOBA, T. €. IIPOCTO MO0 KUOSPHETHUECKOMY ONPECTICHHIO MTOHITUS
«TIOHSTHEY), KOTOPBIE MOXKHO BBIJIEIUTH B (DYHKIIMOHUPOBAHUU MO3ra Kak 1esoro. Ha3zoBem ux ueuponnvimu
NOHAMUAMU.

Bropas cucrema — si3bik. Ee dhyHKIIMOHHpOBaHHE — OOIIECTBEHHAS SI3BIKOBAsSI IEATEIBHOCTh. Ee 3amaua —
KOOPAMHAIMS IEHCTBUN OTACIHHBIX WICHOB O0OIIECTBA B IIEJSIX COXPAHEHHUS €0 CYIIECTBOBAaHU. JTa 3a1a4a
pelraercs, B YaCTHOCTH, ITyTeM CO3AaHUS MOJIETIEH NeCTBUTEIHPHOCTH, MaTEPHAIILHBIM TEJIOM KOTOPBIX
SIBIISTFOTCSI SI3BIKOBBIE OOBEKTHI ¥ KOTOPBIE MBI TIO3TOMY Ha30BEM 3bIK08bIMU MOOeasimu. [IoT0OHO MO3Ty SI3bIK
yCTpOeH uepapxudecku. OyHKIIMOHATBHBIE JIEMEHTBI ATON UEPAPXUUECKON CUCTEMBI CYTh I02UYeCKUe
(s1301K080b1€) NOHAMUA.

OTHU CUCTEMBI OTHIO/Ib HE SIBJISIFOTCS] HE3aBUCUMBIMHU. SI3bIKOBAsl CUCTEMA MPUBOAUTCS B JBUIKEHHE
4eJI0BEYECKMM MO3roM. be3 mo3ra s13b1k MepTB. C Ipyroil CTOPOHBI, U MO3TI HAXOIUTCS O] CUJIBHEHIINM
BO3/CHCTBUEM s3bIKa. Ternepb mpodiaeMy MOXKHO cpOpMyIMPOBATh TaK: KAKOBA CBSI3b MEKAY HEUPOHHBIMU H
JIOTMYECKUMH MTOHATUIMU?

O003pUM UCTOYHUKH UHPOPMALIUU 00 ITUX crcTeMax NOHATHH. JIornyeckre NOHATHUS LIEJMKOM Y Hac Ha BUY;
(e€HOMEHOJIOTMYECKH MBI 3HAEM O HUX OYEHb MHOTO, UyTh JIM HE BCE, YTO TOJBKO MOKHO 3HaTh. O HEHPOHHBIX
MOHATUSAX MBI 3HaeM o4eHb Maio. Heilpodusnonornyeckue nccieaoBanus Jal0T HEKOTOPYIO HHPOPMALUIO
TOJIBKO O CaMBIX HI)KHHUX YPOBHSIX uepapxuu. O BEpXHUX ypOBHAX HUKAKOW HE3aBUCUMOM OT S3bIKa
nHpopmanuu y Hac HeT. Ho MBI 3HaeM, UTO SI3bIK — MOPOXKAECHUE U B U3BECTHOM CMBICIIE NTPOJOKEHHE MO3Ta.
ITosTOMy MeEXy BEpXHUMHU 3TaKaMU HEHPOHHBIX MIOHATUM U HYKHUMU 3TaKaMU JIOTHYECKUX MTOHATUN
JOJDKHA CYIECTBOBATh TECHAS CBA3b. B KOHIIE KOHIIOB, B3SUIMCh )K€ OTKYA-TO JIOTHYECKUE TIOHATHUA!
Jlornueckoe MoHATHE NPEAMETA, HECOMHEHHO, UMEET BECbMA OIPEICIICHHBIM HEMPOHHBIN KOPPEIIAT, T. €.
3aJJ0JIT0 J10 MOSIBJICHUS A3bIKA M HE3aBUCUMO OT HETO MUP MPEJCTABIISIICSA JIIOJAM (1 )KUBOTHBIM) B BUJIE
COBOKYITHOCTH IpeAMETOB. M3 1erkocTu, ¢ KOTOPOU JIX0IU U ’KUBOTHBIEC PACIIO3HAIOT HEKOTOPBIE OTHOLLICHUS



MEXIy MpeaMeTaMu (B 4aCTHOCTH, TpaHC(HOpMAIIMH BO BPEMEHH ), MOXKHO 3aKJIFOUUTh, YTO U JUIsl OTHOIICHUI
MEXIy HEOOIBIIMM YHUCIIOM MPEIMETOB €CTh CIICIUaIbHBIN HEHPOHHBIN anmnapar. Hukak Hemb3st mpu3HaTh
CIIy49aifHBIM, YTO B I3bIKaX BCEX HAPOJIOB €CTh CI0BA, 0003HAYAIOIINE MTPEIMETHI, KOTOPBIC OKPYKAIOT
YeJioBeKa, U MPOCTEUIINE OTHOLLIEHUS MKy HUMU TUIIA OTHOIIEHUS «BHYTPU», KOTOPOE Mbl UCTIOJIb30BAIH
BBIIIIE B KauecTBe npuMepa. [loaTtomy puc. 7.4 Bce-Taku MOYKHO € U3BECTHOM BEPOSTHOCTBIO CYUTATH MOJIEIBIO
ycTpoiicTBa Mo3ra!

I'oBOpst 0 HEMPOHHBIX MOAEISAX U MOHATHUIX, Mbl UMEEM B BUAY HE TOJIBKO BPOKJIEHHYIO OCHOBY ATHX MOHSTUH,
HO U T€ KOHKPETHBIE MOHSATHS, KOTOPhIE 00pa3yloTCs Ha 3TOH OCHOBE MO/ ICHCTBUEM MOTOKA OIyIIEeHUH. Y
BBICIIIHMX JKHUBOTHBIX M YEJIOBEKA 00pa30BaHUE HOBBIX MOHATHI B pE3yJIbTaTe aCCOLUAIUMH MPEACTaBICHUN
Urpaer, Kak U3BeCTHO, OTPOMHYIO pojib. OHO HAUWHAETCS C MOMEHTA TOSIBJICHUS Ha CBET M OCOOCHHO
MHTEHCUBHO UJET B MOJIOZIOM Bo3pacTte, o0pa3ysl MOHSATHE «MsICO», KOTOPOE HapacTaeT Ha BPOKICHHBIN
MOHATUIHBIN CKeNeT. ITO 00CTOATEIILCTBO BHOCUT HOBBIM 3JIEMEHT B MPOOJIEMY B3aUMOOTHOIICHUS
HEUPOHHBIX M JIOTHYECKUX MOHATHHA. Te HadaIbHbIC HEUPOHHBIC MOHATHS, KOTOPhIE 00pa3yroTcs y peOeHKa 10
TOIr0, KaK OH HAYWHACT ITOHUMATh PCUYb U TOBOPUTH, MOKHO CYHUTATh HC3ABUCUMBIMHU OT S3bIKa U
paccMmaTpuBaTh JIOTHUECKHE OHATHA Kak X oTpakeHue. Ho Gosee crokHble MOHATHS 00pa3yloTes y pedeHKa
noa HECIMOCPCACTBCHHBIM U CUJILHEHIIINM BIUSIHUEM SI3BIKA. Accounauym HpeI[CTaBJIeHHﬁ, JIC)Kaluue B OCHOBE
ATUX MOHATHH, TUKTYIOTCS OOIIIECTBEHHOM SI3BIKOBOM JIEATEILHOCTHIO, OHU B 3HAUYNTEIILHON CTETICHU
HaBS3bIBAIOTCA PEOCHKY B3pPOCIBIM B Ipoliecce 00ydeHus s3bIKy. [103ToMy, aHanu3upys B3aMMOOTHOIICHUS
SI3BIKOBOM ACATCIbHOCTH Y MBIIJICHUA W NBITASACh OUCHUTD, CKOJIb XOPOLIO A3BIK MPOJ0JIKACT MO3T', HCJIb3A
paccMmaTpuBaTh HEHPOHHBIC TOHATHS KaK HEUTO JAHHOE U CPAaBHUBATH C HUMU JIOTUYECKUE TIOHATHUS TOTO WU
WHOTO SI3bIKa. Y YUTEIBas O6paTHOG BJIMSIHUE A3LIKOBOU ACATCIIBHOCTH Ha MBIINIJICHUC, BOIIPOC MOXHO CTaABUTH
TOJILKO TaK: KaKHe MOTJIU Obl ObITh HEWPOHHBIE U JIOTUYECKHE MOHATHS, €CTIM Obl pa3BUTHE SA3bIKA MOIILIO O
TOMY WJIM UHOMY IyTH?

7.9. MOHATUMNHbIE cBaun

WudopmannonHas npomycKkHasi ClIoCOOHOCTh MO3Ta HECPAaBHEHHO OOJIbINE, YeM SI3bIKa (B MPOLIECCE PeUn).
SI3BIK HE OTpaXkaeT BCero OoraTcTBa OUIYUICHUH M CO3HATENBHBIX NpeACTaBIeHNH. M3BecTHO, HApUMep, 4TO B
JPEBHETPEUECKOM SI3BIKE OJHO CIIOBO 0003HAYANIO U CHHUM, ¥ 3€JICHBIN IIBET, CIEA0BATEIbHO, BMECTO HALITHX
IBYX TOHITHN Y HUX OBUTO O/HO. 3HAYHT JIM 3TO, YTO OHU MHA4Ye BOCTIpUHUMAJH 1BeTa? KoHeuHo, HeT.
YenoBeueckHii T1a3 pa3nyacT COTHH IIBETOBBIX OTTEHKOB, a CJIOB JUII X 0003HAUCHHS CYIIECTBYET COBCEM
HEMHOTO.

[TepBU4HbIE TOTUYECKUE TIOHSATHS MOKHO CPAaBHUBATH C KOJBIIIKAMH WJIH, JTy4Ille, CBaIMHU, KOTOPHIE 3a0MBAIOT
B IPYHT HEUPOHHBIX MOHATUNA. OHU MPOHUKAIOT HAa HEOOJIBUIYIO MTYOMHY U 3aHUMAIOT JINIIH HEOOJIBIIYIO YacTh
momaau. Ha 3Tux cBasix BO3ABUTAETCS 3TAXK 3a 3TAXKOM, 1I€JI0€ 3/JaHNe — UepapXusl MOHATUM SA3bIKa. MBI
TOpPAMMCS 3/1aHUEM, TIOTOMY YTO OHO COAEPHUT MOHSATHUS, KOTOPHIX HE ObUIO B IOMUHE HA YPOBHE MOYBBI —
cpeau HeiipoHHBIX MoHATHIA. Ho Xopomro iu 3a6utkl cBan? Henb3s nu ObU10 3a0UTh UX B IPYTUX TOUKAX U HE
TTO3/THO JIX ellie 3a0UTh JOMOTHUTENbHBIC cBan? Kak 310 moBnusieT Ha 3qaHue? MHade roBopsi, SBISICTCS JIHA
BBIOOD MEPBUYHBIX NMPEAUKATOB CYIIECTBEHHBIM ISl PA3BUTHUS SI3bIKA, KYJIBTYPbI, MBITIUIEHUSI? MBI peIko
3a/1aeM cebe ITOT BOMPOC, MOTOMY UTO HE BUIUM YHCTOTO IPYHTA: OH 3aKPHIT 3/1aHueM si3bika. Ho ecnu
CIIYCTUTHCS MO/ MOJI MOYKHO MPUKOCHYTHCSI K IEPBUYHOMY TPYHTY U MOLIAPUTH B TEMHOTE pyKamu. [Ipu aTom
MOXHO e111e pa3 yOoeIuThcs, Kak MHOTO TPYHTa HE 3aTPOHYTO CBasMu (0COOEHHO B cepe AYXOBHOTO OIBITA) U
BCIIOMHUTH cJioBa TroTueBa:

«MBpICHB HU3PCUYCHHAsA €CTb JIOKDb)».

W3 sToro cpaBHEHUS BO3HUKAET €I1I€ OJIMH BOMPOC: CKOJb XOPOIIa apXUTEKTypa 31aHusi? SIBnseTcs 11 oHa
€IMHCTBEHHO BO3MOJKHOM, a €CJIH HET, TO B KAKOW CTETICHN BBIOOP TOTO MJIM WHOTO apXUTEKTYPHOTO MPOEKTa
BJIMSIET HAa (YHKIIMOHUPOBAHKE 3/1aHHUsS, HA BO3SMOXKHOCTb €r0 PACIIUPEHHUs, IepecTpoiku U T. 1.7 MHaue
rOBOPSI, ABJIETCS JIM IPaMMaTHKa A3bIKa (110 KpaliHel Mepe, B CBOUX BaXXKHEUIINX, TPUHIUIIAAIBHBIX YEPTaXx)
YeM-TO BHEIIHUM U MaJIO3HAYUTEIHHBIM ISl MBIIIJICHUS WK K€ OHA CYIIECTBEHHO BIHSET HA MBIIIUICHUE U
HampaBJIsieT €ro pa3BuTue?



O06a 3T Bompoca — O BIUSHUAN BIOOPA MIEPBUYHBIX MIPEIUKATOB U TPAMMATHKH — C(OPMYITUPOBAHBI HAMU B
BHJIE, TPEOYIOIIEM OTBETA J]a WJIM HET, JIWIIb B IEJIAX ICHOCTH U3JI0KEeHUsI. /{10, KOHeUHO, HE B TOM, YTOOBI
JaTh HA HUX YTBEPAUTEIbHBIA WU OTPULIATEIBHBIM OTBET — OH, B KOHIIE KOHIIOB, BCETAa COJAEPIKUT SJIEMEHT
ycinoBHOCTU. DaKT, YTO KAKOE-TO BIUSHHUE €CTh, HE BRI3BIBAET COMHEHHUS, — 3a/la4a B TOM, YTOOBI HCCIIEIOBATh
peanbHbIC TaHHBIE O BIIUSHUM SI3bIKAa HAa MBITIICHUE.

7.10. KoHuenuusa Cenupa-Yopda

OueHb UHTEPECHBI C 3TOW TOUYKH 3pEeHUs pabOTHI IByX aMepuKaHCKUX JUHIBHcTOB — O.Cenupa u b.Yopga. O
BO33peHMAx Cenupa JaeT npecTaBieHne CleAyIomIas UTara, B3sTas B kadectse snurpada b.Yopdom k ero

1
cratbe «OTHOIIEHHE HOPM NOBEJICHUS U MBIIUICHUS K S3bIKY»

JIroau )KUBYT HE TOJBKO B OOBEKTUBHOM MHpPE BEIIEH U HE TOJIBKO B MUPE OOIIECTBEHHOM J1€ATENbHOCTH, KaK
3TO OOBIYHO MOJIaraloT; OHU B 3HAUUTEJILHOM MEpe HaXOIATCs MO/ BIMSHUEM TOTO KOHKPETHOTO SA3bIKA,
KOTOPBIH SIBIISIETCSI CPEICTBOM OOIIEHUS ISl JAHHOTO 001IecTBa. b0 ObI OMIMOOYHBIM TONIaraTh, 9TO MBI
MO’KEM TOJIHOCTBIO OCO3HATh JEHCTBUTENILHOCTD, HE IPUOETrasi K IOMOIIM S3bIKA, MM YTO SI3bIK SBIISAETCS
MOOOYHBIM CPEICTBOM Pa3pelIeHUs] HEKOTOPBIX YaCTHBIX Mpo0ieM oOmieHus 1 MeimuieHus. Ha camom ke nene
«peasbHbI MUP» B 3HAUUTEJIbHOM CTETIEHN 0€CCO3HATENIbHO CTPOUTCS HAa OCHOBE SI3BIKOBBIX HOPM JJAHHOM
TpyMIIBL... MBI BUIMIM, CIIBIIIUM W BOCIIPHHUMAEM TaK WIIM MHA4YE T€ WM UHBIC SIBJICHHUS TJIABHBIM 00pa3oM
Omarosapst TOMy, YTO SI3IKOBbIE HOPMBI HAIlIETO OOIIECTBA MPEIAaraoT JaHHYI0 (OpMy BBIpAKECHHUS.

b.Yop¢, mpuHMMas 32 OCHOBY 3Ty KOHIIETIIHIO, KOHKPETU3UPYET €€ B CBOUX HCCIEAOBAHUSAX HEKOTOPHIX
MHJICHCKUX A3BIKOB U KYJIBTYP ¥ UX CPAaBHEHHH C €BPONECHCKUMHU S3BIKAMU U KYJIBTYPOU. MBI U3J105KUM
HEKOTOpbIEC HAOMIOIEHUS ¥ MBICTH Y 0p(da 0 TaKHX JOTHUECKUX KATErOpUsX, KaK MPOCTPAHCTBO U BpeMs,
dopma u comeprkarue?.

Yopd 3ameuaer, 4To Ui NPaBUIHHOM OIEHKH 3HAYCHUN TaKMX KaTeropuil He0OX0AMMO, IIPEXkK/Ie BCETO,
OTPELIUTHCA OT TEX BO33PEHUI HAa B3aMMOOTHOIIECHUS SI3bIKA U MBIIIJIEHHS, KOTOpble OOBIYHO CUUTAIOTCS
HEOTHEMJIEMOH YaCThIO «3JpaBOTO CMBICITAa» M KOTOpbIe Yop( Ha3bIBaeT €CTECTBEHHOW JTOTUKOM. OH MHIIET:

EcrecTBeHHas JIorvka yTBEpK1aeT, 4YTO PeUb — 3TO JIMILb BHEIIHUM MPOLECC, CBA3AHHBIA TOJIBKO C
co00I11IeHuEM MBICTIEH, HO HE ¢ uX opMupoBaHreM. CUNTAETCS, YTO PEUb, T. €. UCIOIb30BaHUE SA3bIKA, JTHILb
«BBIpAXKAET» TO, YTO y>KE€ B OCHOBHBIX YepTaX CIOKUIOCH 0€3 MOMOIIH s3bIka. DOpMUPOBAHUE MBICITH — 3TO
SIKOOBI CAaMOCTOSTENbHBIN MPOLIECC, HA3bIBAEMbIN MBIIIJIEHUEM WUJIM MBICIIbIO U HUKAK HE CBSI3aHHBIN C
MIPUPOIOH OTAENBbHBIX KOHKPETHBIX S3BIKOB. | paMMaTHKa S3bIKa — 3TO JIUIITH COBOKYITHOCTH OOLIETPUHSATHIX
TPaJULUOHHBIX [TPaBWJI, HO UCIIOJIb30BAHUE SA3bIKA OTUMHSIETCS IKOOBI HE CTOJIBKO MM, CKOJIBKO
[IPaBWJIBHOMY, PAllMOHAIIBHOMY WJIU JIOTHYECKOMY MBILUIEHHUIO.

MBICnb, COTJIACHO ATOM CUCTEME B3IJISIOB, 3aBUCUT HE OT IPAMMATHKH, & OT 3aKOHOB JIOTUKH U MBIIIUICHHUS,
OyaTo OBl OIMHAKOBBIX JJISI BCEX oOMTaTesneil BeeneHHOM 1 0Tpakaroux pallioOHAIbHOE HaYallo, KOTOPOe
MOJKET OBITH OOHAPYKEHO BCEMHU Pa3yMHBIMH JIFOJJbMU HE3aBUCUMO JIPYT OT JApyra, 0e3pa3IudHo, TOBOPST JIU
OHH Ha KUTAHCKOM SI3bIKE WM Ha SI3bIKE YOKTaB. Y HAC MPHUHATO CUUTATh, YTO MaTeMaTHUeCKue (HOpMyIIbl U
MOCTYJIaThl (POPMABHOM JIOTUKH UMEIOT JIEJI0 KaK pa3 ¢ MOJOOHBIMHU SBJICHUSIMU, T. €. CO CPEepoil 1 3aKOHAMHU
YUCTOrO MbIIIIEHUs. ECTeCTBEHHAs TOTUKA YTBEPKIAET, UTO PA3TMYHBIE S3bIKM — 3TO B OCHOBHOM
napasijiesibHbIe CIIOCOOBI BEIPAKEHUS OJJTHOTO U TOTO YK€ MOHATUIHHOTO COAEPKAHUS, YTO TIOSTOMY OHU
pa3uyaroTCs JIMIIb HE3HAUYUTEIbHBIMU ACTAIIMH, KOTOPBIE TOJIBKO KaXXyTcsl BaxHbIMU. [1o 3TOi Teopuu —
MaTeMaTHKa, CHMBOJIMYECKasl IOTUKA, GUI0COPUS U T. . — ITO HE 0COObIE OTBETBJICHHUS SI3bIKA, HO CUCTEMBI,
MIPOTUBOCTOSAIINE SI3bIKY U UMEIOIIHE JIETI0 HETIOCPEACTBEHHO C 00JIACTHIO YHCTOTO MBIIIUICHHS.

OTa KOHIENIHUs YKOPEHUIACh TaK IITy0O0KO, YTO MBI J1a)Ke HE OCO3HAEM, YTO OHA MOXKET OBITh MMOJIBEPTHYTa
KPUTHYECKOMY aHanu3y. Tak, Mbl OCO3HAEM, UTO ABIIINM BO3LyXOM, TOJIBKO KOTJja €r0 HaM HauMHAET He
XBaTaTh. YOop(¢ NpUBOIUT elle OJHYy WTocTpanuio. [Ipennoaoxum, 4To Kakoi-To HaApo BCIEACTBUE
OIIPEETICHHOTO e(eKTa 3pEHHUs CIIOCOOCH BOCIIPUHIMATH TOJIBKO CUHUM I[BET. B TakoM ciryuae ero jgronu
BPSIIL JI CMOT'YT c(hOpMyITUPOBATh Ty MBICIb, YTO OHU BUIAT JUILb CUHUHN 11BeT. CaM TepMHUH CUHUI Oyzaer
JIMILIEH JJI HUX TOTO CMBICIIa, KOTOPBIN BKJIJbIBAEM B HET'O Mbl, IPOTHUBOIOCTABIISISL €70 KPACHOMY, KEITOMY U
T. 1. [TonoOHO 3TOMY nonaBsitoniee OOJBIIMHCTBO JII0/IeH, TOBOPS WIIH, BO BCAKOM CiIydae, Aymas Ha OJHOM



SI3BIKE, IPOCTO JIUIIEHBI BO3MOYKHOCTH OCO3HATh T€ OIPAaHUYEHHUS, KOTOPbIE OH HAKJIaJbIBAET, U TOT JIEMEHT
MIPOM3BOJIAa, KOTOPBIA OH CcOepKUT. OHM JINIIEHBI BO3MOXKHOCTH CPABHEHHSI, [IOITOMY OIPaHUYEHUS U
MIPOU3BOJI POJHOTO S3bIKA KAXKYTCS UM YeM-TO YHUBEPCATBHBIM U O€3yCIOBHBIM, JIXKAIIUM B CAMOU MPUPOEC
Bemen. Koraa IMHrBUCTBI KPUTUUECKU UCCIIEA0BAIA MHOT'O I3bIKOB, BECbMa Pa3INYarOlIUXCsl 10 CBOEMY
CTpPOIO, OHU CTOJIKHYJIUCH C HAPYIIEHUEM TEX 3aKOHOMEPHOCTEN, KOTOPBIE PAHEE CUUTAIUCH YHUBEPCAIBHBIMH.
Okazanock, 4TO rpaMMaTHKa — HE MPOCTO HHCTPYMEHT JJI1 BOCIIPOU3BEICHUS MBICIIH, HO ITporpamMma u
PYKOBOJICTBO MBICIHTEIBHON NESTEILHOCTH HHANBHAAYYMa. Y Opd MUMIET:

MBI pacuneHsieM IpUpOAy B HAIPABICHUH, ITOACKa3aHHOM HAIIUM POJHBIM SI3bIKOM. MBI BBIIEIIIEM B MUPE
SIBJICHUI T€ WM UHBIE KATETOPUU U THUIIBI COBCEM HE ITOTOMY, YTO OHHM (3TU KaTETOPHH U THIIbI)
CaMOOYEBHJIHBI; HAIIPUMEDP, MUP MIPEACTACT Iepe]] HAMU KaK KaJeHJOCKOIMYECKUI NTOTOK BIICYATIICHUH,
KOTOPBIH TOJKEH ObITh OPIraHW30BaH HAIIMM CO3HAHUEM, a 3TO 3HAYUT B OCHOBHOM — SI3bIKOBOW CHCTEMOM,
XPAaHIIEHCs B HAIIEM CO3HAHUHU.

31ech ciaelyeT 3aMEeTUTh, YTO B TIOCJIEHENH YacTH MPUBEIEHHON IIUTAThI, IIe TOBOPUTCS 00 OpraHu3auu
MOTOKA BIIEYATIICHUH, YOop( SBHO yBIEKAETCS M HEBEPHO OIHCHIBACT pa3JelIeHUe TPyAa MEXy HEHPOHHOM 1
SI3bIKOBOM CUCTEMAMM, IPUIIACHIBAs OPTaHU3ALMIO BIICUYATICHUHA «B OCHOBHOM» SI3bIKOBOM cucrteme. B
JeHCTBUTENFHOCTH, KOHEUYHO, OTPOMHASI 9YaCTh paOOTHI 110 TIEPBUYHON OpraHM3aIliH BIICYATICHUN
BBINOJIHETCS Ha HEHPOHHOM YPOBHE, U A3BIK I1OJIy4aeT y>K€ HE ChIPbE, & COBEPIICHHO ONPEACICHHBIM
criocoboM obpabdoTanHbI oMy hadpukat. 31eck Yopd coBepiiaeT Ty ke caMyr ONIHOKY 10 OTHOIICHHIO K
HEHPOHHOM CUCTEME, KOTOPYIO, KaK OH CIIPaBEIJINBO YKa3bIBACT, COBEPLIACT «ECTECTBEHHAS JIOTHKA 110
OTHOIIIEHHUIO K SI3bIKOBOM cucTeme. OH HEI0OLIEHNBAET HEHPOHHYIO CUCTEMY M3-3a TOTO, UTO OHA OJMHAKOBA Y
BCEX JIIOJEH U HUKAKOW IPYroy HEMPOHHOU CUCTEMBI Mbl HE 3HACM.

K BBIBOZY O BaXKHOCTH S3BIKOBOM CHCTEMBI JJIsl OpraHU3allUK BIICYATICHUN TPYHO IPUNTH, €CITU
OrpaHUYUTLCA CPAaBHCHUCM JIMIIb COBPECMCHHBIX eBpOHeﬁCKHX SI3BIKOB Ja €11€, BO3MOXHO, JJATUHCKOI'O 1
npeBHErpeuecKoro. CUCTEMBI ATHX SI3bIKOB B CBOUX CYLIECTBEHHBIX YEPTax COBIAIAIOT, YTO CITYKHUT
APTYMCHTOM B IOJIb3Y KOHICTILIUA ecTecTBeHHOHU Jorukd. Ho 3To COBIIAACHUC OGB}ICHHGTC}I TOJIBKO TEM, UTO
eBpoIeiCKUe A3bIKU (32 HEOOIBIINM UCKITIOYEHHEM ) TPUHAJIEKAT K OJTHOM ceMbe MHAOEBPOINEUCKHX S3bIKOB,
MIOCTPOEHBI B OCHOBHOM I10 OTHOMY M TOMY JK€ TJIaHy ¥ UMEIOT 001l nctopuueckuit kopenb. Kpome toro,
OHHU B TEYEHUE JIOJTOr0 BPEMEHH y4aCTBOBAIM B CO3JJaHUH OOIEH KyJIbTypbl U KyJbTypa 3Ta BO MHOTOM, U
0COOEHHO B MHTEJIEKTYaJIbHOI 00J1aCTH, pa3BUIIACh MO ONPEACIISIONINM BIMSHUEM JIBYX WHI0EBPONECHCKUX
S3BIKOB: TPEYECKOr0 U JaThIHU. UTOOBI ONpeeuTh IMUPUHY JUana30Ha BOZMOKHBIX TPAMMATHK, HAJ0
00paTUThes K 00JIee HIK30TUYECKOMY SA3BIKOBOMY MaTepuaiy. i Yopda Takum MaTepuanom ciyxat S3bIKU
aMEepUKaHCKUX MHICHIIEB: XOMH, ayHu U ap. [Io cpaBHEHUIO ¢ HUMU €BpONEICKUE S3bIKU TaK OJU3KH JIPYT K
apyry, 9To Yop¢ o0beIuHIET UX A yJ0OCTBA COMOCTABIICHUS B OJJUH «CPEIHEEBPONCHCKHUN CTaHaapT
SI3BIKA.

7.11. Cy6cTaHuumn

CpGIIHCGBpOHQI\/'ICKI/II\/'I CTaHAapT UMCECT ABA BUJla CYHICCTBUTCIIbHBIX, 0603Ha‘IaIOH_[I/Ix MaTCpHUAJIbHBIC YaCTU
OoKpy>karomiero Hac Mupa. CyIecTBUTENBHBIC TIEPBOI TPYTIIIBL: «a tree — JepeBoy, «a stick — mankay, «a man
— MYKUHHA» U T. II. — OTHOCSTCS K OTACIBHBIM MPEAMETaM, UMEIOIINM ONPEIEICHHYIO (hOpMY .
CymiecTBUTEIBHBIE BTOPOH TPy «water — BoJa», «milk — Motoko», «meat — Msc0» — 0003HaYaIOT
OJIHOPOJIHYIO MacCy, HE UMEIOLLYI0 OIPEIEICHHBIX I'paHull. MeXy STUMHU IPYIIIAMU CYILECTBYET BECbMa
YEeTKOE TPAMMAaTHUECKOE PA3JINIHE: Y CYIECTBUTEIBHBIX, 0003HAYAIONINX BEIIECTBA, HET MHOYKECTBEHHOTO
YHcia; B aHTJIMICKOM SI3bIKE Mepe]] HUMU OITyCKAeTCsl apTHKIIb, BO (DPAHILY3CKOM SI3BIKE CTaBUTCS
MapTUTHBHBIN apTUKITE. OJTHAKO €CITM BAYMAThCsl B CMBICIT Pa3iINydsl MEKIAY dTUMU JIByMsI BUJIAMH ITPEIMETOB,
TO CTAHET SICHO, YTO B ICHCTBUTEIIBHOCTA OHU HE OTJIUYAIOTCS IPYT OT JpyTra TaK YETKO, KaK B SI3bIKE, a
MoXKaJTyd, ¥ BOOOIIE HUYEM He OTiIn4aroTcs. M Boga, 1 MOJIOKO, M MsICO BCTPEYAIOTCS B TIPUPO/IE TOJIBKO B BUJIC
OOJIBLIIMX WJIM MAJIBIX TEJI ONpeIeieHHOM (opMBbL. Paznuyre Mex Iy TBYMs IPYIIaMH CyIIECTBHTEIBHBIX
HAaBsA3bIBACTCA HAM SI3BIKOM N HAaCTO OKA3bIBACTCA CTOJIb Hey,[[06HI)IM, 4TO MPUXOAUTCS IMOJb30BATLCA TAKUMU
KOHCTPYKIIMSMH, KaK «KYCOK MsICa» WM «CTaKaH BOIBI», XOTSI CJIOBO «KYCOK» HE YKa3bIBaCT HUKAKOM
oTpeieIeHHON (POPMBI, a CIIOBO «CTAaKaH» XOTS M MPEIoaraeT OonpeelIeHHy0 (popMy, HO TEM CaMbIM BHOCUT
TOJILKO Iy TaHUILY, KOO, TOBOPS «CTaKaH BOJBI», Mbl HMEEM B BHLY JIHIIb KOJHYECTBO BOJIBI, HO HE (hopMy ee B



cocyne. Ham si3b1k HUCKOJIBKO HE TOTEPsT ObI B M1300pa3UTEIILHON CUJIE, €CIIA OBI CITIOBO «MSCO» 0003HAYaII0
KYCOK MsiCa, CJIOBO «BOJIa» — HEKOTOPOE KOJIUYECTBO BOIBL.

NmenHo Tak 06CTOUT J1e710 B s3bIKE XOIU. Bee cyliecTBUTENbHBIE 0003HAYAIOT Y HUX OT/AETIbHbIE IPEIMETHI U
HMMEIOT €IMHCTBEHHOE U MHOXKECTBEHHOE YUCI0. CylIeCTBUTEIbHBIE, KOTOPbIE MBI IEPEBOIUM KaK
CYILIECTBUTENIbHBIE BTOPOM TPYMIIHI (BEIIECTBA) OTHOCATCS K TeIaM, y KOTOPbIX (hopMa U pa3Mepshl He
omcymcmeyiom, a IPoCTO He YKA3bl8Alomcs, UTHOPUPYIOTCS B Tpoliecce adCTPaKIMK MO0J00HO TOMY, KaK B
MOHATHH « KAMEHBY» OTCYTCTBYET yKa3aHHe Ha OopMy, B IOHITHUHU «ILIap» — Ha pa3Mep.

[TosTOoMy MOHSITHE CYyOCTaHIIMH KaK YeTr0-TO, MIMEIOIIETO MaTepUAIbHOE OBITHE U B TO JK€ BPEMS
NPUHIMITNAIBHO HE HMEIOIIET0 HUKaKOH ()OPMBI, HE MOTJIO ObI, TIO-BHMMOMY, BOSHUKHYTh Y XOIU U OBITH
MOHATBIM Y€JIOBEKOM, TOBOPSIINM TOJBKO Ha SI3bIKE XOIMHU. B eBporeiickol KyJIbType MOHATHE CYyOCTaHIITHN
BO3HUKAET KaKk 0000IICHNE TOHATHH, BBIPAKAaEeMbIX CYIIECTBUTEILHBIMH BTOPOI IPYIIIBI, B TO BPEMS Kak
000011IeHUE TTOHSTHH, BRIPAXKAEMBIX CYIIECTBUTEILHBIMU TIEPBOM TPYIIITBI, IPUBOAUT K MOHITHIO MTPEIMETA.
JInst Xomu, B sI3bIKE KOTOPOTO JIEJICHUS CYIIECTBUTENBHBIX HA JBE TPYIIIBI HET, BO3MOKHO TOJIEKO OJTHO
0000111eHIE U OHO, KOHEUHO, TPUBOJIUT K OHATHIO MTpeaAMeTa (WU Tea), n00 MOKHO omeneuscs OT (PopMbl
Ha0JII0JTaeMOT0 MaTepUaIbHOTO 0OBEKTa, HO HEJIB3s CKa3aTh, YTO OHA He cyujecmayem. MBICICHHO
pacuIeHeHHe BCEro CyIIEero Ha HeKyI0 HeMaTeprualibHyo popMy B MaTepHalibHOE, HO OecopMeHHOE
cozepkanue (CyOCTaHIIMIO), CTOJIb XapaKTepHOE JUTS TPAAUIIHOHHON eBPOIEHCKON GHIOCO(UH, TOKAKETCS,
BEPOSITHO, XOITH HAJyMaHHBIM B HeHYKHbIM. 1 oH Oynet nipaB! (OTo yke 3ameuanue He Yopda, a aBTopa
Hacrosuiel KHury.) [ToHaTHe CyOCcTaHIMM, UTPaBIIee TAKYIO BAXKHYIO POJIb B CIIOPaX CPEIHEBEKOBBIX
CXOJIACTOB, COBEPIIEHHO MCYE3JI0 U3 COBPEMEHHOMN HAYKH.

7.12. O6beKkTMBN3aLua BpeMeHu

Teneprs MBI OCTAHOBUMCS €III€ HA OTHOM MHTEPECHOM OTIIMYHH S3bIKA XOIHU OT CPEJHEEBPONEHCKOTO
cTaHgapTa. B eBponeickux si3pIkax MHOKECTBEHHOE YUCIIO U KOJTMYECTBEHHBIE YNCITUTEIbHBIE IIPUMEHSIOTCS B
IBYX Cilydasx: 1) KorJja OHM 0003HaYar0T COBOKYITHOCTh MPEIMETOB, 00Pa3yIOIINX pealbHyI0 TPYTITy B
MIPOCTPAHCTBE, U 2) IS KIIACCU(PHUKAIIMH COOBITHI 110 BpEMEHH, KOTIa KOJIMYECTBEHHOE YHCIIUTEIEHOE HE
COOTBETCTBYET HUKAKOW PeaIbHON COBOKYITHOCTH. MBI TOBOPUM «ten men — JECTh YeI0BeK» U «ten days —
JecaThb AHel». JlecsaTh 4yelloBeK Mbl MOXKEM ceOe IPeACTaBUTh KaK peallbHYIO IPyIIy, HalpuMep AeCATh
4eJI0BEK Ha yIiTy yaunsl. Ho necars 1Heil Mbl He IpesICTaBisieM B BUJE COBOKYITHOCTH Tpynmbl. Ecin aTo
rpymnmna, To BooOpaxkaemasi U COCTOSIIAs He U3 «AHEi», 100 NeHb HE €CTh MPEAMET, a U3 KaKuX-1100
MIPEAMETOB, KOTOPbIE CBSI3aHbI C JHSAMH JIMIIb YCIOBHO, HAIIPUMEP U3 JINCTKOB KaJICHIaps M OTPE3KOB Ha
yepTexxe. Takum 00pazoM, BpeMeHHasl OC/IeA0BATEIbHOCTh M IPOCTPAHCTBEHHAs! COBOKYITHOCTD IEPEIAl0OTCs
y Hac OJTHUM H TeM K€ S3bIKOBBIM aIllapaToM, ¥ HaM Ka)XeTCsl, 4YTO ITO CXOCTBO JISKUT B CaMOM Ipupoie
Bellel. B 1efCTBUTENBHOCTH e 3TO COBCEM He Tak. OTHOLICHHUS «OBITh TO3%Ke» U «OBITh PACIIOIOKEHHBIM
BOJM3M» CYyOBEKTUBHO HE UMEIOT MEXKIY CO00M HIUero o0Imero. Ymoao0ieHne BpeMeHHON
MOCTIeI0BATEIBHOCTH MIPOCTPAHCTBEHHOW COBOKYITHOCTH JaHO HaM HE B BOCIIPHSATHH, a B S3bIKE. DTO
TOJTBEPIKAACTCS CYIIECTBOBAaHUEM SI3BIKOB, B KOTOPBIX TaKOE yIO100JICHHE OTCYTCTBYET.

B s13bIKe X0 MHOXXECTBEHHOE YHCIIO M KOJTMYECTBEHHBIC YNCIUTEIBHBIC YIIOTPEOISIOTCS TOIBKO IS
0003HaYCHHS MIPEIMETOB, KOTOPBIE MOTYT 00pa30oBaTh peaibHYIO IpyNITy. BeipaxeHue «aecsaTh THEi» He
ynotpeosiercsi. BMecto «they stayed ten days — oHEM mpoOBLIH AECATH THEH» XOIMM CKAXET: KOHU yeXalln
IIOCJIE ACCATOTO AHS. CkasaTtb «OCCATH I[Heﬁ 60J'H>I_He, 4YEeM JCBATH IIHCfI» HCJIb34, HaJ0 CKa3aThb ((I[CCSITBII\/'I JCHb
MO3KE JICBITOTOY.

EBponeiickoe npencraBieHue o BpeMeHH Y opd Ha3BIBAET 00beKMUBUUPOBAHHBIM, NOO CyOBEKTHBHOE
BOCTIPUSITUE BPEMEHHU KaK Yero-To «CTaHOBSAIIErocs Bce Ooee 1 0oiee MO3AHUM» OHO MBICIIEHHO MpeBpaliaet
B KaKHe-TO 00BbEKTUBHO (WIIH, JTyUIlle CKa3aTh, 00beKmMHO) JaHHbIE, PACTIONIOKEHHBIE BO BHEIITHEM
MIPOCTPAHCTBE MPEIMEThI. DTO MPEACTABICHUE AUKTYETCS Halllel S3bIKOBOM CUCTEMOM, KOTOpasi s
BBIPAYKEHUS OTHOILIEHUS «I103Ke-PaHbIIIe)» MOJIb3YETCsl TEMH KE CAMBIMU YHCIaMH, KOTOPbIE U3MEPSIOT
MIPOCTPAHCTBEHHO JIaHHBIE KOJMYECTBA, M TEMHU K€ CAMbIMH CIIOBaMH, KOTOPbIe 0003HAYaIOT
MIPOCTPAHCTBEHHBIE OTHOLIEHUS. DTO U €CTh 00bEKTUBM3ALMS. Takue TEPMHUHBI, KaK «Summer — JIETO,
«September — ceHTIOPH», «morning — yTpo», «sunset — 3aX0 COJIHLIA» SIBISIOTCS Y HaC
CYILLIECTBUTENbHBIMU, KaK U CJIOBa, 0003HaYaloIIMe pealibHble peaAMEThl. Mbl TOBOpUM «at sunset — Ha 3axojie



COJIHIIa», TaK JK€ KakK «at a corner — Ha yIiy», a «in September — B ceHTI0pe», kak «in London — B
JlonnoHe.

B s13p1Ke XOTIH BCE BpEeMEHHBIE TEPMHUHBI — JIETO, YTPO U T. Il. — HPEACTABISAIOT COOOH HE CYIIECTBUTEIbHBIC,
a ocoOble (OpMBI HApEeUunil, eciu ynoTpedIsTh TEPMUHOJIOTHIO CPETHEEBPONEHCKOTO CTaHAapTa. IT0 —
oco0ast 4acTh peyd, OTIIMYAIONIASACS OT CYIIECTBUTENbHBIX, TTIar0j0B U JaXKe OT APYTHX Hapeuni B xonu. OHU
HE ynoTpeOIIsAIoTCs HU KaK MOAJIeKaIlne, HU KaK JOMOTHeHUs, HU B KaKoi-Tn0o0 npyroil GpyHKIuu
cymiecTBUTENBHOTO. [lepeBoauTh UX cieayeT, KOHEUHO, KaK «JIETOM», KyTPOM» H T. ., HO OHU HE SIBIISIOTCS
MPOU3BOIHBIMU OT KaKUX-THOO CyIEeCTBUTENbHBIX. OObEKTUBU3ALNS BPEMEHH MTOJTHOCTHIO OTCYTCTBYET.

Camo TToHSTHE «BpEMs» B eBpOHCﬁCKOﬁ KYJbTYpEC €CTb pE3yJibTaT O6T>CKTI/IBI/I38_I_II/II/I OTHOILICHUS paHbIIC-
ITO3KC B COUCTAHUHU C MPEACTABJIICHUEM O BCUICCTBE, CY6CTaHHI/II/I. MEI co31aeM B CBOEM B006pa)KCHI/II/I
HECYHICCTBYIOIIHNE MMPEAMETBI — 'O, ICHb, CCKYH/Id, @ BCIICCTBO, N3 KOTOPOI'0O OHU COCTOAT, HA3bIBACM
BPCMCHCM. Mu1 rOBOpHUM «MaJIO BPpEMCHN», KMHOI'O BpCMCHU» U IMTPOCUM AAaThb 4aC BPCMCHU, KaK €CJIN OBI MBI
IPpOCUJIA JIUTP MOJIOKA. YV Xomu HET OCHOBBI IS TCpMHHA C TAKUM 3HAYCHUCM.

TpexBpeMeHHas cucTema Iiaroijia B CpeJHEEBPOIEHCKOM CTaHApTe SA3bIKa HEMOCPEACTBEHHO OTPAKaeT
00BEKTUBH3ALIMIO BpeMeHHU. Bpems npencraBiisercsi 06CKOHEYHOM NPsIMOH, 110 KOTOPOU IIepeBUraeTCs
(0OBIYHO crIeBa HAIIPaBO) TOYKA. Touka — 3TO HACTOsIIIIEE, JIEBEe ee — IMPOoIIIoe, IpaBee — Oyayiiee. B
S3BIKE XOMH, KaK U MOKHO OBLIIO IIpE/roiaraTh, Bce 00cTOUT nHave. [ marossl 31ech He IMEIOT BPEMEH,
o100HBIX eBponeiickuM. ['marosnbHbie GOpMBI OTpAXKAIOT UCTOYHUK HH(pOpMALMK U ee XapakTep. 1 3To
TOYHEE COOTBETCTBYET ACUCTBUTEIBLHOCTH, YEM TPEXBPEMEHHAs cucTeMa. Benb Koria Mbl TOBOPUM «s 3aBTpa
MOWy B KHHO», 9TO OTPAXKaeT He TO, 4YTO Ha caMoM Jiesie OyJeT, a TOJIbKO Hallle HaMepeHHEe OUTH B KMHO,
HaMepeHHe, KOTOpOe CYIIECTBYET ceifuac M MOXKET MIEPEMEHUTHCS B JTI00YI0 MUHYTY. T0O e OTHOCHTCS U K
MIPOLIEAIIEMY BPEMEHHU.

7.13. lluHrBncTnyeckass OTHOCUTENbHOCTb

W3 Bcero ckazaHHOTO BOBCE HE CIEAYET, UTO 0ObEKTUBHU3ALUS BPEMEHHU — 3TO 3710, OT KOTOPOT'O HAJI0
OTKa3aThCs M MIEPEUTH Ha A3BIK THMA XONy. HanmpoTus, ¢ 00beKTUBHU3AIMEN BPEMEHHU CBSI3aHbI BaKHEHIITHE
YepThl eBPONENUCKOM KyIbTypbl, KOTOpbIe 00€CIIeUnIN €l CTOb BBIAAIONIEECS MECTO: HCTOPUYHOCTD (MHTEpEC
K MPOIIIIOMY, TaTUPOBKA, JIETOMKCH) U Pa3BUTHE TOUYHBIX HayK. Hayka B TOM BHJie, KOTOPBIN HaM MOKa TOJIBKO
Y U3BECTEH, HE MOTJIa ObI CyIIEeCTBOBAThH 0e3 00beKTHBH3aUU BpeMeHH. COnocTaBieHue BPEMEHHBIX
OTHOIIIEHUN POCTPAHCTBEHHBIM OTHOLICHHSM U CJIEIYIOUIHI 32 3TUM IIar — U3MEPEHHUE BPEMEHH — 3TO
KOHCTPYUPOBAHUE OINPEAEICHHON MOJIETIN YyBCTBEHHOIO ONbITa. BBITH MOKET, 3TO MepBasi MOJIEb,
co3/aBaeMasl Ha ypoBHe si3bIka. Kak u Bcsikas MozieNb, OHA COJEPKUT DJIEMEHT MPOU3BOJIa U HACUIIUS Hal
neiicTBuTenbHOCTHIO. Ho 3T0 He 3HaumuT, 4TO ee Hajo oTOpocuTh. Ee Hafo yiydiaTs, 3T0 BEpHO, HO HE IIPOCTO
oTOpachIBaTh. A 4YTOOBI yIIy4IlIaTh, HAJIO MPEX]IE BCEIO OCO3HABAThH €€ KaK MOJIENb, a He KaK MEPBUYHYIO
JAHHOCTb. B 3TOM OTHOIIEHNH JTMHIBUCTUYECKHI aHAIIN3 YPE3BbIUAHO MOJIe3eH, MO0 OH YUUT OTJINYATh
OTHOCHUTENIbHOE OT a0COJIOTHOTO, YYUT BUJETh OTHOCUTEIHHOE U YCIOBHOE B TOM, UTO HA MEPBBINA B3I
MpeCTaBIseTCA A0COMIOTHRIM U 0e3ycioBHBIM. CBOIO KOHLENINIO YOop( Tak ¥ Ha3Baj KOHIEMIHEH
JMHTBUCTUYECKOM OTHOCUTEIBHOCTH.

31ecy IMeeT MeCTO JIFOOOTIBITHAS TIEpEKITHYKa C (pU3HuecKor Teoprueit OTHOCUTEITLHOCTH.
OOBEKTUBU3UPOBAHHOE BPEMSI — 3TO OCHOBA KJIACCUYECKON HBIOTOHOBCKOM MeXaHMKH. ITockonbKy
BOOOpakaeMoe MPOCTPAHCTBO, B KOTOPOM MBI IIPOCKTUPYEM BpeMsi, HUKAaK HE CBSI3aHO C pealbHBIM
MPOCTPAaHCTBOM, MBI IIPEJCTABIIEM ceOe BpeMs KaK YTO-TO TaKOE, YTO «TE€YET» OJJMHAKOBO BO BCEX TOYKaX
pearbHOTO MPOCTPAHCTBA. DWHIITEHH OCMENMIICS IEPECMOTPETH 3TO MPEJICTABICHUE U TIOKa3ajl, YTO OHO HE
COZEPIKUTCS B ONBITHBIX TAHHBIX U YTO OT HETO CJeIyeT 0TKa3aThcs. Ho 3TOT 0TKa3, Kak XOpOoIIo U3BECTHO,
naetcst He 06e3 Tpyna. [louemy xe? Yopd numer:

MMnpoBHU3UpOBAaHHBIN OTBET, BO3JIAralOIIMi BCIO BUHY 3a HAIIy MEUIMTEILHOCTD B IIOCTHKCHUH TaAKUX TallH
KOCMOCa, KaK, HallpuMep, OTHOCUTEIbHOCTb, HA MHTYULUIO, SIBJII€TCS OIINOO0YHBIM. [IpaBUIbHO OTBETUTH Ha
3TOT BOIIPOC HAJO TaK: HbIOTOHOBCKUE MTOHATHUS IIPOCTPAHCTBA, BPEMEHHU U MATEPUHU HE €CTh JaHHBIC
nHTYHIMUA. OHY aHBl KYJIbTYPOU U S36IKOM. VIMEHHO M3 3THX UCTOYHUKOB U B3sU1 UX HBIOTOH.



31ech ONsTh CIEAYET CMATUUTh BHICKA3bIBAHUS YBIIECKAIOIIETOCS JTUHTBUCTA. HhIOTOHOBCKHE MOHATHSI,
KOHEYHO, HETIOCPEICTBEHHO OMHUPAIOTCA Ha Hallly MHTYyuIMio. Ho cama 3Ta MHTyuUIUs HE €CTh YHCTOE
OTpa)kK€HUE MEPBUYHOTO YYBCTBEHHOT'O OIIbITA, «KAJIEHI0CKOMUYECKOTr0 MOTOKA BIIEUATICHUIY, a €CTh MIPOIYKT
€ro OpraHM3aliy U B 3TON OpraHU3allU S3bIK U KYJIbTypa JIeHCTBUTEIBHO UTPAIOT 1aJIeKO HE MOCIEAHIO0
pOJIb.

7.14. MeTacucteMHbIN nepexon B A3blke

SI3bIK BO3HUKAET B pe3yJIbTaTe KOJUPOBAHUS SBJICHUN NEHCTBUTEIBHOCTH A3bIKOBBIMU 0OBbekTamu. Ho,
BO3HUKHYB, OH CaM CTaHOBUTCS SIBIICHUEM JCUCTBUTEIBLHOCTH. SI3bIKOBBIC OOBEKTHI CTAHOBSATCS BayKHEHITUMHU
JIEMEHTaMU OOIECTBEHHOM NEATEIbHOCTH, OHU BXOAST B )KU3Hb YEJIOBEKA MTOJJOOHO OpYIUsAM Tpyda U
noMaiHei yrBapu. M mo1o0HO TOMy, KaK Juis U3TOTOBJICHHS U YCOBEPIICHCTBOBAHUS OPYIH TPY/1a YEIOBEK
CO3J1a€T HOBBIE OPYAMS TPYJa, OH CO3JA€T HOBBIE A3BIKOBBIE OOBEKTHI JIsl ONUCAHMS JEHCTBUTENBHOCTH,
KOTOpas YK€ COACPIKUT SI3BIKOBBIE 00BEKTHI. [IpONCXOAUT METaCUCTEMHBIN MIEPEX0/1 B PAMKaX CUCTEMBbI
«A3bIK». Tak KaKk HOBBIE A3BIKOBBIE OOBEKTHI B CBOKO OUEPE/Ib ABISIFOTCA JIEMEHTAMU IEHCTBUTEIBHOCTH U
MOTYT CTaTh 0OBEKTOM KOJUPOBAHUS, METACUCTEMHBIN TIEPEXO0/1 MOXKET MOBTOPATHCS HEOTPAHUYCHHOE YUCIIO
pa3. [TonoOHO apyruM KHOEpHETUYECKUM CUCTEMaM, KOTOPbIE Mbl PACCMATPUBAIIHM B 9TON KHUTE, SI3BIK
SBIISICTCS YacThIO pa3BHBarolleiicss Beenennoil n passuBaercs cam. M moio0HO JpyruM cuctemMaM s3bIK, a
BMECTE C HUM U MBIIICHUE TPETEPIEBAIOT KAYECTBCHHBIE U3MEHEHUS IIyTEM METACUCTEMHBIX IIEPEXOI0B
pa3nUyHOro Macmrada, T. €. 3aXBaThIBAIOIINX O0JIee WM MEHEE KPYITHBIE ITOJCUCTEMBI CUCTEMBI «SI3BIK).

[Ipu Bcem paznuuuu B (PU3UKO-XMMHUYECKOM OTHOIIIEHUH, KOTOPOE CYIIECTBYET MEXKITY SI3bIKOBOW CUCTEMON U
HeﬁpOHHOfI CI/ICTCMOfI, JIETKO BUIACTH, UYTO (bYHKIII/IOHaJ'H)HO MCTACUCTCMHBIC nepexom)l B S3BIKC ABJISIFOTCS
€CTECTBEHHBIM MPOJI0KEHUEM METACUCTEMHBIX NIEPEX0/I0B B HEMPOHHBIX CTPYKTYpPaX, CIy’Ka IJIs CO3AaHUS
0oJiee COBEPILICHHBIX MOJIETIEH AeUCTBUTENHHOCTH. [|JIs1 MOSICHEHUS 3TOW MBICJIM MBI CHOBA BEpPHEMCS K CXEME
Ha puc. 7.4. Bynem ee paccMaTpuBaTh Kak CXeMy yCTpoicTBa 00paboTku nH(GOpMAIIMU, TOCTYNAIOIIEH OT
CBETHAILIETOCS dKpaHa, a, CJIe0BATEIbHO, U KaK YaCTUYHYIO (M rpyOyro) Mojenb ycTpoicTBa Mo3ra. Ha cxeme
MBI BUJIUM KIIACCU(UKATOPHI, COOTBETCTBYIOIINE MOHITHIIM ISTHO», KKOHTYP», «BHYTPH» U «BOUTH B». ITH
MIOHATHUSA JIEXKAT HAa PA3JINYHBIX YPOBHIX HEPAPXUH, U YUCIIO YPOBHEH, B IPUHIUIIE, HE OorpaHndeHo. Ho
MOCTaBHM BOIIPOC: HE BO3MOKEH JIM METACHCTEMHBIH mepexo 0oiee KPYyIMHOTo MaciiTadba, KOTOPBI MOKHO
M300pa3uTh HE Kak J0OaBICHUE HOBOTO YPOBHI Ha pric. 7.4, a BOOOIIE KaK BBIXOJ U3 INIOCKOCTH YEePTEikKa,
CO3JIaHM€ HOBOH INIOCKOCTH?

Ecnu conocTaBisTh Hally HCKYCCTBEHHYIO CUCTEMY pealbHbIM OHOJIOTMYECKUM CUCTeMaM, TO OHa
COOTBETCTBYET HEPBHOMU CETHU C JKECTKO (PMKCUPOBAHHOM HepapXuel MOHATUNA. DTO 3Tall CI0KHOTO pedexca.
BrliiiTi B HOBYIO INTOCKOCTB 3HAUMIIO OBl IEPEUTH K TAITy aCCOIIMUPOBAHMS, KOTJIa CTAHOBUTCS yIIPABIISIEMOM
CUCTEMa CBSI3€i MKy KJIacCU(PUKATOPaMHU.

[MonsTus, purypupytromue Ha puc. 7.4, B3AThI U3 si3bika. CyMIECTBYIOT JIU B S3bIKE TIOHATHUS, KOTOPBIS
«BBIXOIAT U3 IIOCKOCTH» puc. 7.4?7 CymecTtBytoT. O MOHATHN «BHYTPU» MBI MOKEM CKa3aTh, YTO OHO
SBIISICTCS IPUMEPOM NPOCMPAHCIMEEHHO20 OMHOUIeHUs MEKITY 00beKTaMu. [[pyrumMu npumepamu
MIPOCTPAHCTBEHHBIX OTHOIICHUN SBIISIOTCS MOHITUS «COMIPUKACACTCS, KIIEPECEKACTCS», «KMEKIY» U T. II.
Cxemy Ha puc. 7.4 MOXHO OBLJIO OBI JOTIOJIHUTE KJIacCH(PUKATOPAMU, PACTIO3HAIOIIMMHU dTH MOHATUS. Hy a
caMo MOHSITHE «IPOCTPAHCTBEHHOE OTHOIIEHHE»? OHO-TO U SABJISETCS HICKOMBIM METAIIOHITHEM I10
OTHOIICHHUIO K MOHSATHUSIM «BHYTPH», KMEXIY» U T. Il., OHO OTHOCHUTCS K HUM KaK UMsI K 3Ha4YeHHUI0. Eciii OBl MBI
3aJlyMaJld BOTUIOTUTD MOHSITHE «IIPOCTPAHCTBEHHOE OTHOLICHHE» B BUE KAaKOT0-TO YCTPONCTBA,
JIOTIOJTHSIIOIIETO YCTPOiicTBa Ha pHC. 7.4, TO OHO SIBHO JIOJDKHO ObLTO OB 00pa3oBaTh Memacucmemy 1o
OTHOIIICHHUIO K KJIaccu(UKaTOpaM «BHYTPU», «MEXKIY» U Mp. 3a7a4a, KOTOPYIO OHO MOTJIO OBl BBITIOJIHSATH, 3TO
Moau(UKAIS CTPYKTYPBI WK paOOThl yIOMSHYTBIX KIacCU()UKATOPOB, WIIH CO3JJaHHE HOBBIX
KJIaCCU(PMKATOPOB, PACMIO3HAIOIINX KaKHUE-TO HOBBIE, 10 TEX MOP HE PaClO3HABAEMbIC MPOCTPAHCTBEHHBIC
OTHOIIICHHUA. A B CAMOM $I3bIKE C KAKOH IIeNIbIO MOSBISETCS MOHSATHE «ITPOCTPAHCTBEHHOE OTHOIeHue»? Jla ¢
Tako# xxe! J{7s JIydinero moHUMaHus TOro, Kak paboTaeT sI3IKOBAsi CHCTEMA, JIJISl €€ MOAM(DUKAIIUN | CO3TaHHS
HOBBIX MOHATUN. MeTacuCTEMHBIN NIEPEXO0/T B PA3BUTHH SI3bIKA BBIMIOJIHAET TY KE POJIb, UTO M B PA3BUTUHU
HEUPOHHBIX CTPYKTYP.



7.15. NOHATUA-KOHCTPYKTbI

[onsaTus, Mo100HBIE TOHATHIO «IPOCTPAHCTBEHHOE OTHOLICHUEY, OTIUPAIOTCS HAa JEHCTBUTEILHOCTD HE
HEIIOCPEACTBEHHO, 4 YEPE3 OCPEACTBO IPOMEKYTOUHBIX S3bIKOBBIX IOCTPOCHUN, OHU CTAHOBSITCS
BO3MOXHBIMH B Pe3yJIbTaTe OMPEICICHHOMN S3bIKOBOM KOHCTpYKIMU. [To3TOMY MBI X Oy€M Ha3bIBaTh
KOHCTpYKTaMu. BrICKa3bIBaHMUs, COAEPIKAIINE KOHCTPYKTHI, TPEOYIOT ONpEIeIEHHOMN SI3bIKOBOH eI TETLHOCTH
JUIsl YCTaHOBJIEHUSI CBOECH UCTUHHOCTY WIH JIOKHOCTU. BHE S3BIKOBOM CUCTEMBI IOHATHUS-KOHCTPYKTHI HE
cymecTByroT. Hanpumep, NOHATHE «IIPOCTPAHCTBEHHOE OTHOIIEHHUE)» HE MOXKET BO3HUKHYTh, II0KA HET CJIOB
«BHYTPH», KMEXKIY» H T. II., XOTSI COOTBETCTBYIOIIME HEHPOHHbIE MMOHATHUS YXKE TaBHO OBl M CYIIECTBOBAJIH.

Tenepb Mbl MOKEM clies1aTh 0030p YPOBHEH sA3bIKa, pACCMATPUBAEMOT0 KaK HE€PAPXUs IO YIIPABICHUIO.
Curnasibl )KUBOTHBIX IIPUMEM 3a HYJIEBOUM yPOBEHb si3bIKa. [10sIBIIEHNE ATAIOHHBIX JEHCTBUI MOATBEPKACHUS U
OTpHULIaHMs], JOTUYECKUX CBA30K M IIPEINKATOB SIBISETCS, KaK y’K€ TOBOPHUIIOCH, METACUCTEMHBIM IEPEXOI0M.
OH co3maet nepBblid ypoBeHb sA3bIka. CeTyromuii MeTacCCTEMHBIN Iepexo 1 00pa3yeT BTOPOil ypOBEHbD S3bIKa,
MOHSATHSI KOTOPOTO CYyTh KOHCTPYKThIL. Cpeay HUX HAXOAATCS, B YACTHOCTH, IOHATHS IPAMMATUKH U JIOTUKHU;
OTJIMYUE OT IIEPBOI0 YPOBHS COCTOUT B TOM, YTO HA IIEPBOM YPOBHE I'PaMMaTHKa U JIOTHKA MOSIBIISIOTCS KaK
BBICILIAE YNPABJIAIONINE CUCTEMBI, KOTOPBIE CO3IAIOT SI3bIK, HO CaMH €IIE HE ITOABEPratoTCs YIIPaBJICHUIO, Ha
BTOPOM K€ YPOBHE OHU CTAHOBSTCS OOBEKTAMU U3yUEHUS U yNpaBlIeHUs (MCKYyCCTBEHHOT'O KOHCTPYUPOBAHHUSA).
BTtopoii ypoBeHb sI3bIKa MOXKHO Ha3BaTh yPOBHEM KOHCTPYKTOB, 4 TAKKE YPOBHEM CaMOOIUCAHUS.

YpoBeHb pa3BUTHS A3bIKA ONPEEIAET OTHOLICHHUE SI3bIKOBOM CUCTEMBI K HEUPOHHOU cucteMe. Ha HyseBom
YPOBHE SI3bIK TIEpeacT JUIIb SJIEMEHTAPHYIO YIIPABISAIONIYI0 HHpopMaIuio. Ha nepBoM ypoBHE OH
npuodpeTaeT crmocoOHOCTh (PUKCUPOBATH U TIEpeIaBaTh HEKOTOPBIE MOAEITH JICHCTBUTEIBHOCTH, HO JIUIIb T€
MOJIEJIH, KOTOPbIE YK€ CYLIECTBYIOT HA HEHPOHHOM yPOBHE. SI3bIK IEPBOTO YPOBHS MOKHO MPE/ICTABUTH B
BHUJIC HEKOETO CJICTIKA WJIM CHUMKA HEHPOHHBIX MOJIeNel (C y4eTOM B Ka4eCcTBE TOMPABKH OOPATHOTO BIUSHHS
s3p1ka). HakoHell, Ha ypoBHE KOHCTPYKTOB SI3bIK MOJIy4aeT BO3MOKHOCTh (PUKCHPOBATH MOJIETTH
JeHCTBUTEILHOCTH, KOTOPBIX HE OBLIO M HE MOTJIO OBITH (MMesl B BULY TaHHBIH OMOJOTHUYECKUI BH]] YEITOBEKA)
Ha HEHPOHHOM ypoBHE. Takue Moaenu Ha3bIBAIOT MeopUIMU.

MBI IpUBOIMIIM YUCHIA U ACUCTBUA HAJ HUMU B KaU€CTBE MPOCTEHUINETr0 M HATJISIIHEHIIIET0 IpUMeEpa MoIeTe,
HE CYIIECTBYIOLIMX Ha HEHPOHHOM YPOBHE U CO3/IaBaEMbIX Ha YPOBHE sI3bIKa. Apu(METHKAa — OJJHA U3 MEPBbIX
TEOpHUH, CO3JTaHHBIX YeJI0BEKOM. JIeTKo BUAETD, UTO YKCiIa, TOUHEE, OONbIINE YHUCTa, CyTh KOHCTPYKTHI.
Yucnaam ABa U TpU COOTBCTCTBYIOT HCﬁpOHHLIe MOHATHSA: MbI C OJHOT'O B3TJIAAa OTJIMYAaCM JIBa IPpCAMETA OT
Tpex u oT ojHoro. Ho uncio 137 — koHCTpyKkT. OHO UMEET CMBICI JTUIIL TOCTOJIBKY, MTOCKOJBKY UMEET CMBICIT
yucio 136, koTopoe B CBOIO o4epe/ib onupaeTcs Ha uncio 135 u T. 1.

31ech eCTh OJJUH METACUCTEMHBIN NIEpeX0 — BO3HUKHOBEHHUE MPOLIECCa CYETA, MOPOKIAIOIIETO KOHKPETHBIE
yycna. B paMmkax MeTacucTeMbl cueTa BO3HUKAET HepapXusl MO CI0KHOCTU — HATypaJIbHBIN sl YnCel.
[TosiBNeHNE MTOHITHS «IHCIIO» 3HAMEHYET cCOO0I HOBBII METaCUCTEMHBIN TIEPEXO/I, MPEANOIAraloui, 4TO CYET
MPOYHO BoIIel B ObIT. [Ij1s1 TOTO 4TOOBI cuumams, aOCTPAKTHOTO MOHSATHS YKCIIa HE HY)KHO, ITOTPEOHOCTD B
HEM TOSIBJISICTCS JIUIIL TOT/Ia, KOT/Ia HAUUHAIOT paccysicoams o cyeme. [1oHATHE YUCITa — 3TO KOHCTPYKT
00Jiee BHICOKOTO YPOBHS, YeM KOHKpeTHbIE urciia. Ha ToM ke ypoBHE HaxOoJATCsl IOHATUS apU(PMETUUECKUX
JIEUCTBUU.

MpI 00BeTMHHUIIN BO BTOPOI YPOBEHB SI3bIKA BCE TIOHSTHUS, HE OMMPAIOLINECs] HEMOCPEACTBEHHO Ha HEHPOHHBIE
MIOHATHS, a TPEOYIOIIHE BCIOMOTATENbHBIX S3BIKOBBIX KOHCTPYKIHiA. [Ipy TakoM orpeieieHu# BTOpoit
YPOBEHb SBISIETCS (POpMATTBHO MOCIETHIM, HO CaM COJICPKUT HEPAPXHIO IO YIIPABICHUIO, KOTOpasi o0pasyeTcs
MTyTEM METACUCTEMHBIX ITEPEX0J0B U MOXKET B PUHIIHIIE OBITh CKOJIb YTOTHO BHICOKOW. MBI BHIIENN 3TO Ha
pUMepe KOHKPETHBIX YHCEN U MOHATHUS «UUCIIO». SI3BIK BTOPOTO YPOBHS UMEET CIOXKHYIO CTPYKTYPY,
KOTOPYIO 00pa3HO MOKHO MPEICTABUTH HE B BUJIE PABHOMEPHBIX CIIOEB, JIXKAIIUX APYT HA JpyTe, a B BUIC
3/1aHMsI WM KOMILIEKCA 3aHUH, UMEIOIINX U BEPTUKAIbHYIO, U TOPU30HTAIBHYIO CTPYKTYpPY. DTO ClEACTBUE
TOTO, YTO METACUCTEMHBIH MEPEX0]] MOXKET HMETh Pa3IMUHBIA MacITald ¥ MPOUCXOIUTH 11O OTHOIICHUIO K
Pa3IMYHBIM MOJICHCTEMAaM S3bIKa. Pa3miuHble nepapXuu Mo YIPaBICHHUIO U MIOPOKIAEMbIE UMH UEPApXUH T10
CJIO)KHOCTH 00pa3yIoT, MeperuieTasich, MHOTOOOpa3HbIN apXUTEKTYPHBIH KOMIUIEKC. SI3BIK BTOPOTO YPOBHS —
9TO SA3bIK puIocOPHUU U HAyKH. SI3BIK IEPBOTO YPOBHS HA3BIBAIOT OOBIYHO OBITOBBIM HIIM PAa3TOBOPHBIM.



7.16. MbilLNeHne YyenoBeKa U XXUBOTHbIX

WHoraa roBopsT, 4TO MBIIIJIEHUE YEIOBEKA OTIINYAETCS OT MBIIUIEHUS )KMBOTHBIX TEM, YTO YEJIOBEK MOKET
MBICIIUTh B a0CTPaKTHBIX MOHATHUAX, B TO BpeMs KaK KUBOTHBIM a0CTPAKTHBIEC MMOHATHUS HEIOCTYITHBL, a
JOCTYTHBI JIMIITb HEKOTOPbIE KOHKPETHBIE MOHATHUS. Eciu TepMuH «aOCTpakTHOE» MOHUMATh KaK OTBJICUYEHHOE
OT HECYILIECTBEHHBIX MPU3HAKOB (2 MMEHHO TaKO€ IOHUMAaHHE SBJIIETCS HOPMOU U MIPUHSTO, B YACTHOCTH, B
HACTOSIIEH KHUTE), TO 3TO YTBEPKACHUE HE BBIACPKUBACT HU Majeilliel KpUTHUKU. MBI BUAETH, UTO
pemaromee OTINYUE MBIIIJIEHUS YEJI0BEKa COCTOUT B HAJIMYMU YIIPABICHUS aCCOLUALUAMU, KOTOPOE B IIEPBYIO
ouepeib MPOSBISAETCS KaK CIOCOOHOCTh K BOOOpakeHHUI0. UTo e KacaeTcsl pa3Nuius B MOHATHIX, TO OHO BO
BCSIKOM CITy4yae HE CBOAMTCS K TIPOTUBOIIOCTABIICHHUIO: a0CTpaKTHOS-KOHKpETHOE. Beskoe moHsTHEe abCTPaKTHO.
[TonsTre Kouka A codaku ABIsAETCS aOCTPaKTHBIM, KOO COJEPKUT, HAPUMEDP, OTBIICYCHHUE OT PACIIBETKU
KOUIKH (HECYIIECTBEHHBIN Npu3HaKk). Eciu nu3MepsTh yMCTBEHHBIE CIOCOOHOCTH CTETIEHBIO a0CTPAKTHOCTH
TIOHSTHIA, TO JISATYIIKA OKAKETCS OJJHUM M3 CAaMBIX YMHBIX )KHBOTHBIX, KOO OHA MBICIHT C TIOMOIIBIO BCETO-
HABCETO JIBYX, HO 3aTO YPE3BBIYAHO a0CTPAKTHBIX MOHATHI: «HEYTO MAJICHBKOE U OBICTPO JIBHXKYIICEC» U
«HEUYTO OOJBIIIOE, TEMHOE M HE OU€HB OBICTPO ABIKYIeecs». Kak BuauTe, B HaIlIeM A3bIKE JaXKe HE 0Ka3aJjJoCh
CIELUAJIbHBIX TEPMUHOB ISl 3TUX NOHATHUH.

JleiicTBUTENHHO TTyOOKOE OTINYHE B TOHSITUIHOM 0arake BBICIIUX KUBOTHBIX M YEJIOBEKA COCTOUT B TOM, UTO
YKUBOTHBIM HEIOCTYITHBI MOHATHSI-KOHCTPYKTBI, UOO 3TU MOHATHUS IPEANOIAraloT ClIOCOOHOCTD K S3bIKOBOM
nesTenbHOCTH. He abcTpakTHBIC TOHSTHS, @ TIOHATUSA-KOHCTPYKTBI COCTABIISIOT CIIEIU(PUKY Y€TIOBEUECKOTO
MblIlIeHHs. B yacTHuHOE onpaBaaHye NPUBEIEHHOTO BBILIE CYXKACHUS HAJ0 3aMETUTh, YTO «a0CTpaKTHBIMU
MOHITHSIMI 9aCcTO HAa3bIBAIOT UIMEHHO MOHSATUSA-KOHCTPYKTHI U TOBOPAT O CTENEHU aOCTPaKTHOCTH, KOTJa Ha
caMoM Jiesie HaJo ObLIO Obl TOBOPUTH O CTENEHU «KOHCTPYKTHOCTUY. [IpaBaa, moHsTHE yncia oOpa3yeTcs
MyTeM a0CTPaKIIMU, OTIIPABIISISICH OT KOHKPETHBIX YHCEI, a MOHSITHE MPOCTPAHCTBEHHOTO OTHOIIICHUS —
OTIIPaBJISSICh OT KOHKPETHBIX oTHOIIeHuH. Ho crenmguky 31ech cocTaBisieT He caM mpoliecc abcTpakuuu (OH,
KaK MbI BUJICNIH, TIOSBHUJICS HA CAMBIX PAaHHHX dTalax KHOSPHETUIECKOTrO MEePHOa )KU3HH), a TO, YTO B
nporecce abCTpakIui CyIIECTBEHHEUITNM 00pa30M yuacTBYIOT SI3bIKOBbIE OOBEKTHI. 3/1€Ch IJIaBHOE — HE
abCTpaKIus, a KOHCMPYKYUsl, CO3JaHIE UePAPXUIECKON CUCTEMBI TIOHATUH, PUKCUPOBAHHBIX MaTEPUATIOM
a3bIKa. AOGCTpakiys 6e3 KOHCTPYKIUU MPUBOAMT MIPOCTO K MOTEPE CONEPKaHU, K TAKUM MOHITUAM, KaK
«HEUYTO» U «HEKOTOPBIN.

1
= Ilut. o kH.: Hosoe 6 runceucmuxe. M., 1960. Brim. 1.

2
= Cwm. Tam xe crateu b. Yopoa.

I'naBa 8. IlepBoObITHOE MBIIILTIEHUE

8.1. CucteMHbIN acnekKT KynbTypbl

[IpogomxuM Halle mecTBUE Mo TarnaM 3Boonuu. Y3 061acTi OMoIoruu Mbl epensiv B 00J1acTh UCTOPUH
yenoBevecTBa. B riaBe 5 OblT JaH HAOPOCOK UCTOPHUU «MATEPUANTBHONY KyJIbTYphL. Temneps mpeaMeToM HaIlero
aHanu3a OyJIeT UCTOPUsSI Pa3BUTHS S3bIKA U MBIIIJICHUS — BaKHEUIIIEH COCTABHOM YaCTH «IyXOBHOM
KyJbTypbl. Kak Mbl yke OTMeuaiu, IeJ€HUE KyIbTypbl HA «MaT€pUATIbHYIO» U «IyXOBHYIO» BECbMa YCIOBHO U,
KOT'JIa MbI XOTUM TIOTYEPKHYTH TO, MBI TIOMEIIAEM X B KaBBIYKH. VICIIOIB30BaHKE OPYAHS U TEM OoJiee
CO3/IaHH€ HOBOTO OpYyAHsI TPEOYIOT pabOTHI BOOOPaXKEHHS M COMPOBOKIAIOTCS IMOLIUSIMU, YTO 1a€T OCHOBAHUS
paccMaTpuBaTh 3TH SIBJICHUS KaK YaCTh «IyXOBHON» KyJIbTypbl. B TO k€ BpeMs MpoLecc MbIILICHUS
MIPOSIBISIETCS KAK ONpeeeHHAas A3bIKOBasl IESITEIbHOCTh, HAIIPaBJICHHAs! HA BIIOJIHE MAaTEPUAIIbHBIE TIPEIMETHI
— SI3BIKOBBIE OOBEKTHI. SI3BIK U MBIIIJIEHUE, C OJJHOM CTOPOHBI, U MaTEpHAIIbHAS KYJIbTYpPa, C IPYyTroil CTOPOHHI,



CBSI3aHBI JIPYT C IPYroM TecHeimmM oOpa3om. McTopuk, OCTaBUBINNI cebe 3a1ady ACTaTbHO UCCIICIOBATh
MEXaHHU3M Pa3BUTH KYJbTYpbl, HE MOXKET pacCMaTpUBATh ITH SIBICHUS WHAYE, KaK B UX B3aUMOCBs3H. OH
JIOJDKEH TAaKXKE YUECTh IPYTHe CTOPOHBI KYJIbTYPHI M B IEPBYIO OYepe/Ib COLUAIBHYIO CTPYKTYpy 0oOIIecTBa, a
TaK)Ke BIIMSTHUE TPUPOIHBIX YCIOBUH, HICTOPUUIECKUX CITydalHOCTEH U mpounx (akTtopoB. Ho manHoe
HCCIICAOBAHUC HC ABJIACTCA UCTOPUICCKUM U HAllla 3a/lavda MpOIIC: HC BAaBasACh B ACTAIM HCTOPUUCCKOTO
Pa3BUTHUSA, ONIUCATH TO, YTO MPOMU3OIILIO, C KHOEPHETUUECKOH, WU, KaK eIle TOBOPST, C CUCMEMHOU, TOUKU
3pCHUH. Kak u B BOIIPOCC O MPOUCXOKACHUUN YCIIOBCKA, HAC HC GYI[YT HUHTCPCCOBATH XUTPOCIITICTCHUA
HCTOPUYECKUX 0OCTOSITENHCTB, MPUBEIIINX K TOMY, UTO TOT UJIM UHOM IlIar B pa3BUTHH KyJIbTYPhI ObLI ClIelaH
B TOM WJIX UHOM MCCTC U B TO UJIM UHOC BpCMH. HO,Z[XOI[ Hamr oCTacTCsa BECbMa I‘JIOG&HLHBIM n 06H_[I/IM. Hac
HMHTEPECYET JUIIb OJUH (HO 3aTO CaMbIil BaXKHBIN B MEXaHU3ME Pa3BUTHUsA!) aclleKT KyJlIbTypbl — €€ CTPYKTypa
KaK HepapXuu 1o ynpasieHu0. COOTBETCTBEHHO U PAa3BUTHUE KYJIbTYpPbI MbI OyJIEeM pacCMaTpUBaTh KaK
YCIIO)KHEHHE 3TON UepapXUu MyTeM MOCIE0BATEIbHBIX METACUCTEMHBIX MIEepeX010B. MBI MOKaXeM, 4YTO, KaK U
B CJIy4ac 61/IOJIOF HNYCCKOI'0 pa3BuTHA, Ba)KHEUIIINE dTanbl Pa3BUTHA A3bIKA U MBIINIJICHUSA OTACIAIOTCA APYT OT
Jpyra IMEHHO METAaCUCTEMHBIMU MEePeX0JaMHu.

8.2. [inkocTb U uMBUNM3aLus

B pa3BuTHH KyJIBETYpBI MBI YCMaTPUBAEM IMPEKIE BCETO JIBE YETKO Pa3IHUYAIOIIAECs CTYIICHU: OUKOCMb
(mepBOOBITHAS KYJbTypa) U yugunuzayus. YeTKOCTb pa3Iudus MKy HUMHU HE 03HAYaeT MOJIHOTO OTCYTCTBUS
NEePeXOoAHbIX (OPM: MEepPexXo]] OT IMKOCTH K IIUBHIIM3AIIMH HE COBEpIIAeTCsl, KOHEYHO, MTHOBEeHHO. Ho, pa3
HAYaBIINUCh, Pa3BUTHE KYJIBTYPHI [0 MyTH CO3/1aHUS UBUIM3AIMH POUCXOIUT TaK OBICTPO, YTO OUEBUHOE U
6eccropHOe OTJIMYHE HOBOTO YPOBHS KYJBTYPBI OT CTapOTo MPOSBISETCA 32 BpeMsi, HECPAaBHEHHO MEHbIIIEE,
YeM BpeMs CyIIeCTBOBAHUS B COCTOSIHUM TUKOCTH. BOSHHMKHOBEHNE UBUIN3AIUN HOCUT XapaKTep
KayecTBEHHOI0 CKauka. Bce BpeMs cyliecTBOBaHMS IUBUIM3AIMK Ha 3emiie (He 6osee 5 — 6 ThIC. JIeT)
cocTaBiIsieT HEOOJIBIIYIO YacTh OT TOro BpeMeHH (He MeHee 40 ThIC. JIeT), B TeUeHHuEe KOTOPOro YeJIOBEYECTBO
CyLIECTBYeT KaK HEM3MEHHBIH B OMOJIOrMYeCKOM OTHOLICHUU BUA. TakuM 00pa3oM, BOSHUKHOBEHHE
LUMBUJIM3ALMU — 3TO SIBJIICHUE, IIEIMKOM MpUHAaJuIexallee K chepe KyJIbTyphl U HUKAaK HE CBA3aHHOE C
OMOJIOTHYECKUM COBEPILICHCTBOBAHMEM YEJIOBEKA, YTO OTJIMYAET €r0 OT BOZHUKHOBEHUS SI3bIKA U TPYIOBOM
NesTeNIbHOCTH. MeXly TeM MOCIEACTBHS 3TOTO SIBICHUS sl OnocQepbl IOUCTUHE OTPOMHBI, €CITU J1aXKe
U3MEPSTh UX HE CIOXKHOCTHIO BOSHUKIINX CTPYKTYD, @ MPOCTHIMU KOJHMUYECTBEHHBIMU NIOKA3aTeIsIMH. 32
KOPOTKOE BpeMsl CyIIECTBOBAHUS [IUBUIIM3AIIMH YEIOBEK B HECPABHEHHO OOJIbIIIEH CTENIEHH MOBIHIT HA OOJIHMK
TUTAHETHI, YEM 32 MHOTHUE ThIcAueNneTHst TuKocTu. OcoOeHHO OypHO pacTeT YUCIEHHOCTh YEJIOBEUECTBA U €T0
BIIMSIHHE HAa Onocdepy B TEUCHHUE MOCICIHUX TPEX CTOJICTUH (CPOK COBCEM YK HUUYTOKHBIN ), UTO SIBISETCS
CIIEZICTBHEM YCIIEXOB HAyKH — JTFOOMMOTO JETUIIA ITUBUIIN3AIIIH.

O1oT (hakT TpedyeT 00bsicHeHHs. Takoil pe3Kuil KaueCTBEHHBIM CKauOK B HAOIIOJaEMBIX MPOSBICHUSIX
KYJIbTYPbI JOJIKCH OBITH CBSI3aH C KAKUM-TO CYHICCTBCHHBIM, IPUHOUIIMAJIbHBIM U3MCHCHHEM B €€ BHYTpeHHCﬁ
cTpykType. CTep>KHEM KyJIbTypbl, 00€CTIEYMBAIOLINM €€ €UHCTBO, €€ KHEPBHON CUCTEMOI SIBIISIETCS S3bIK.
MEI nMeeM B BUAY 3ACCH HC A3BIK KaK a6CTpaKTHYIO CHUCTEMY BBIPpAXCHUA MBICJIN, 06J'Ia[[aIOHIYIO TEMHU HUJIN
WHBIMU TPAMMAaTHUYECKUMH OCOOCHHOCTSIMH, a A3bIK KaK )KUBYIO JICHCTBUTEIBHOCTD, KaK OOIIIECTBEHHYIO HOPMY
SI3BIKOBOM JIesITeNIbHOCTU. MIHaue TOBOPS, Mbl KIMEEM B BUY BCIO HAOMIOAaeMyI0 (MaTepUalIbHYIO, €CJIU YTOIHO)
CTOPOHY MbIlIeHHs. [103TOMY, TOBOPS «S3BIK», MBI TYT K€ JI00ABIISIEM «H MbINIUICHUE». MTaK, A3bIK (1
MBIIIJIEHHE) — HEPBHAsI CUCTEMA KYJIBTYPBbI, TI03TOMY MO>KHO OKHUAATh, YTO CYLIECTBYET KaKOe-TO BaXKHOE
pa3uyre MeXy S3bIKOM U MBIILICHHEM epBOOBITHBIX HAPOJIOB U HAPOJIOB, )KUBYIIIUX B YCIOBHSIX
COBPEMEHHOW ITUBMIIN3AIUH. VI TeHCTBUTENBHO, H3YUEHUE KYIBTYPHI OTCTAIBIX HAPOIOB OOHAPYKHUBAET Y HUX
00pa3 MBIIUICHUS, BO MHOTOM OTJIUYHBIN OT 00pa3a MBIIIIEHUSI COBPEMEHHOTO €BpOTeiiiia. IT0 OTINYUE
OTHIOAb HEC UCUCPIIBIBACTCS PA3JIMYHBIM YPOBHCM 3HaHnH. Ecm moMecTuTh eBponeﬁua B YCJIOBHA
MepBOOBITHOM JKU3HH, TO BPSAJ JIM OH CyMEeT UCIONIb30BaTh (M laXe MPOSIBUTH!) cBOe 3HaHME 3aKkoHa OMa, 1in
XUMHAYECKON (OPMYITBI BOBI, HIIH TOTO (hakTa, yTo 3eMirst Bpamaercs Bokpyr CounHia, a He HaobopoT. Ho
paznuurie B 00pa3e MBIIUICHUS, B TOJIX0/IC K SBJICHUSM JCHCTBUTEIBHOCTH OCTAHETCS U HEMEJICHHO
MIPOSIBUTCS B TTOBEICHHH.

MoskHO creayonmM 00pa3oM CyMMHUPOBATh OTINYHE MEPBOOBITHOTO MBIIIUICHHUS OT COBPEMEHHOTO.

HepBO6BITHOMy YCJIOBCKY MUDP MPECACTABIACTCA HAIIOJIHCHHBIM BCEBO3MOKHBIMU HEBUIUMBIMU CYHIHOCTAMU,
AyXaMH, KOTOPbIC BBICTYIIAIOT KaK IPUYHUHBI HBHCHHﬁ; YTOOEI 3aI[06pI/ITI) HJIN U3THATh JyXOB, CYHICCTBYIOT



3aKJIMHAHUS, pUTYaIbHbIC TAHIIBI, )KEPTBOIPHHOIICHUS, CTPOTO COOI0IaeMbIe 3anpeThl (Tady) u T. . OuH u3
OCHOBOIIOJIOXKHUKOB HAyYHOT'O M3yUYEHHs IEPBOOBITHBIX KyJIbTYp O. Telaop fan 3ToMy BO33pEHUIO
HaMMEHOBAHUE aHUMU3MA — OLYLIEBICHHS BCEX MPEAMETOB. Mexny pa3audHbIMU NIPEIMETaMU MOTYT
CYLIECTBOBATh, COIVIACHO MPEACTaBICHUIO IEPBOOBITHBIX JIFOJEH, HEKUE TANHCTBEHHBIE CBSI3U U BIUSHUSA
(«MUCTHYECKOE COMPUYACTHE TIO TEPMUHOIOTUHU (paHIry3ckoro stHorpada JI.JIeBu-bprons). Takue cBsizu
BCErJla CyIECTBYIOT, B YaCTHOCTH, MEXKAY MPEAMETOM U ero n3o0pakeHrueM win umeHeM. Orcroga —
NepBOOBITHAsA Marusi 1 Bepa B MUCTHUYECKYIO CBS3b IJIEMEHU C ONPECICHHBIM BUIOM KUBOTHBIX (TOTEM).

Ho uto Oosnbliie Bcero nmopaxaet eBporeila, 3To He caMo CoJlepKaHue MPeCTaBIeHUN TepBOOBITHBIX JIIOCH,
a UX KpaiHss yCTOMYMBOCTh, HEUYBCTBUTEJIBHOCTD K JAHHBIM OMbITa. [IepBOOBITHOE MBIITIEHHE HEBEPOSITHO
KOHCEpPBAaTHBHO M 3aMKHYTO. OueBUIHBIE (DaKThl, KOTOPbIE, IO MHEHUIO €BPONEHIIa, TOKHBI ObLTH HEN30EKHO
W3MEHUTH MIPEJCTABICHHS IEPBOOBITHOTO YEJIOBEKA, 3aCTaBUTh €r0 IIEPECMOTPETh KaKUE-TO yOexkIeHHs, He
OKa3bIBAIOT MIOYEMY-TO Ha HETO HUKAKOTO IEHCTBUSA. A MOMBITKH yOEXAaTh M JOKAa3bIBAaTh MPUBOIAT 3a4aCTYIO
K pe3yJbTaTaM, IHaMeTPAIbHO IPOTUBOIOIOKHBIM T€M, KOTOPBIE OKUIAINCh. IMEHHO B 3TOM, a HE B BEpe B
CYLIECTBOBaHME JyXOB M MUCTHUECKON CBSI3U MEXAY IpeAMETaMH COCTOUT HanboJsiee riryboKoe OTInIne
NEPBOOBITHOTO MBIIUIEHUS! OT COBPEMEHHOT0. B KOHIIe KOHIIOB, BCE€ B MUPE I€HCTBUTEIIBHO B3aMMOCBSI3aHO!
W3narasi 3aK0OH BCEMUPHOTO TATOTEHHUS, MBI MOTJIH ObI TOBOPUTB, YTO B KAXKIOM TeJIE CUINT AyX TATOTCHUS, U
KaX/IbIi [yX CTPEMUTCS IPUOIU3UTHCA K APYTOMY TyXY CHIIOH, IPONOPLUOHATIBHON MaccaM JBYX Tel U
00paTHO MPONOPLHUOHATILHON KBAAPATy PACCTOSHHS MEXKLy HUMH. DTO HUCKOJIBKO HE TIOMEIano Obl HaM
MIPaBWJIbHO PAaCCUUTHIBATH JBMKEHHUE TUIaHET. Bripoduem, eciii Mbl HE MOJIb3YEMCS CIIOBOM «IYX)», MBI
IIOJIB3YEMCSI CIIOBOM «CHJIa». A 4TO Takoe, B CYLIHOCTH, CHJIa HBIOTOHOBCKOTO NpuTshkeHus? ToT ke ayx:
HEYTO HEBUAMMOE, HECIBIIIMMOE, HEOCA3aeMOe, HE UMEIOIIee BKyca U 3araxa, Ho, TEM HE MEHee, peallbHO
CYILIECTBYIOIIIEE U OKa3bIBaIOIIEE BO3ICHCTBUE HA BEILH.

VYka3aHHble 0COOCHHOCTH MBIIIJICHUS TIEPBOOBITHBIX JIF0JIeH 001a1al0T MOPa3UTEIbHONU OOITHOCTRI0. MOKHO
CKa3aTh, YTO OHU OOIIM BCeM 0€3 MCKITFOUSHUS TIEPBOOBITHRIM HAapOaM, HE3aBUCHMO OT UX PaCOBOM
MPHUHAJISKHOCTH U reorpaduuecKux yCIOBHI U HECMOTPS Ha Pa3HOOOpa3ne KOHKPETHBIX (DOPM KYJIbTYPHI, B
KOTOPBIX OHU TPOSIBIISIOTCS. DTO M JA€T OCHOBAHUS TOBOPHUTH O 1EPBOOBLIMHOM MblUdleHUU, TIPOTUBOTIOCTABIISS
€r0 COBPEMEHHOMY MBIIIUICHUIO H PACCMATPUBAs KaK MIEPBYIO U UCTOPUYECKH HEU30CKHYIO (hazy
YCJIOBCUYCCKOI'0O MBIIIJICHUA. PaSYMeeTCﬂ, KaK U IIPU BCAKOM YICHCHUHW HCIIPCPBIBHOI'O IMPpOHECCa Ha OTACIBbHBIC
(a3kl, CYIIECTBYIOT U TIEPEXOIHBIC (DOPMBI: B MBIIIICHHH COBPEMEHHOTO IMBUIIM30BAHHOTO Y€JI0BEKA MbI
HEPCAKO yCMAaTpUBACM YCPThI, BOCXOJAIINEC K HHTeHHeKTyaﬂBHOﬁ ACATCIIBPHOCTH OXOTHHUKOB 3a MaMOHTaMU U
NeIepHbIME MeiBeIsIMU. HO 3TO He yMEHbIIaeT 3aKOHHOCTH Pa3/ieieHus Ha (Das3bl M MOIMBITOK OOBSICHUTD
Tepexo/ OT OAHOU (a3bl K JAPYTOM.

Hrak, B 4eM OCHOBA pa3iiyus MEXIy IByMs (pa3amMu MBIIUICHHS: IEPBOOBITHON H COBPEMEHHOI?
8.3. MeTacucteMHbIN nepexon K A3bIKOBON AeATeNIbHOCTU

[lepBoObiTHAsA (ha3a — 3T0 (pa3a MbIIUIEHUS, HETIOCPEICTBEHHO CIeAyIonIas 32 BOSHUKHOBEHHEM SI3bIKa U
XapaKTCPU3yromasacsa T€M, 4TO A3bIKOBAA ACATCIBbHOCTD CIIC HC CTaJIa CBOUM CO6CTB€HHBIM OGBGKTOM.
[Tepexon k a3e COBPEMEHHOTO MBIIIJICHUS — 3TO METACUCTEMHBIN MEPEX0/I, COCTOSAIINN B TOM, YTO
BO3HHUKACT A3bIKOBas ACATCIbHOCTDH, HAIIPABJIICHHAA HA A3BIKOBYIO ACATCIBHOCTD. SI3BIK HCpBO6bITHOFO
YeJlIoBeKa — ATO SA3bIK EPBOIO YPOBHS, SI3bIK COBPEMEHHOTO YEJIOBEKA — SI3bIK BTOPOT'O YPOBHS,
BKJIIO‘-IEIIOIJ.IHfI, B HaCTHOCTH, 'PAMMATUKY U JIOTUKY. OIIHaKO nepexona K COBpEMCHHOMY MBIIIIJICHHUIO HE
CBOJIUTCS TOJIBKO K METACUCTEMHOMY IEPEXOY B SI3bIKE, €CIIU pacCMaTPUBATh A3BIK CTATUYECKH, KaK HEKYIO
BO3MOKHOCTb MJIH CITOC00 AesiTeabHOCTH. OH BKIIIOYAET METACUCTEMHBIN NIEPEXO B PeaibHOl A3bIKOBOI
OesmenvbHoCcmu Kak 00IIECTBEHHO 3HaUMMOM HopMe noBeaeHusd. [1pu nepexone k paze coBpeMEeHHOTO
MBIIIJICHHS] CTAHOBUTCS OOIICTIPUHATHIM HE TOJIBKO TyMaTh YTO-TO O Y€M-TO, HO U 3a7aBaTh ce0e BOMPOCHI: a
rnouemy s Tak gymaro? MoxHo i1u gymath nHaue? K kakuMm nociaeacTBUAM MPUBOJAT T€ UM UHBIE MBICTH?
KopoTko roBops, oTnudre COBpEMEHHOTO MBIIUIEHHUS OT MEPBOOBITHOTO 3aKIFOYAETCSI B TOM, UTO OHO SIBIISICTCS
MBIIIJIEHUEM KpUMU4ecKum, B TO BpEMs Kak EPBOOBITHOE MBIIIJIEHUE MOYKHO Ha3BaTh OOKPUMUUECKUM.
Kputnueckoe MbllieHHEe TaK TPOYHO BOIIJIO B HOPMY, YTO BOCIIPUHUMAETCS KaK HEYTO caMo co00it
pasyMeronieecs, EIMHCTBEHHO BO3MOkHOE. [IpaBaa, HaMm ciiydaeTcsi TOBOPHUTH, YTO TO MM HHOE JTUIO MBICTUT
«HEKPUTUYECKU», HO CaM ATOT TEPMUH MOKA3bIBAET, YTO HE KPUTUYECKOE MBIIIJICHHUE SBIISIETCS HE HOPMOU, a
OTKJIOHCHHUEM OT HOPMBI. Kak MMpaBUJI0, HC KPUTUIHOCTDb MBIINIJICHUA PaCCMATPUBACTCA KaK HEAOCTATOK. TOF[[a



CTaparoTCs YeM-TO OOBSICHUTD €r0: BIUSHUEM 3MOLUI, HEXKEIaHUEM IPUUTH K ONPEIEIEHHBIM BBIBOAAM U T. II.
He xpUTHYHOCTB IO OTHOLIEHHIO K HEKOTOPBIM YTBEPXKICHUSAM (JI0rMaTaM) MOXKET ONpaBAbIBaTbCS 0COOBIM
(CBSILIEHHBIM) IPOUCXOXKACHUEM 3TUX YTBEPKACHUN. B OCHOBHOM k€ OTOKE Hallle MBIIIJIEHUE TPOIOJIKAET
0CTaBaThCA KPUTHUUECKUM. DTO HE 3HAUUT, YTO OHO BCErJja OPUIHMHAIBHO U HemabioHHo. Ho u xoraa Mel
MBICJIMM IO 1Ia0JIOHY, MBI, TEM HE MEHEE, MBICIIUM KPUTHYECKH, KOO TAaKOB caM IAOJIOH: OH BKIIIOYAET
A3BIKOBYIO JCATEIBHOCTD, HAIIPABICHHYIO HA A3BIKOBYIO ACSATEIBHOCTD, OH YUYHUT OTIAENATh UM OT 3HAYCHUSA U
IIOMHMTH O MPOU3BOJIBHOCTH CBSI3U MEX]y HUMH, OH YUHUT AYMaTh: «A MOYEMy s TaK TOBOPIO U ayMaro?» M Mbl
HE TOJIBKO CAMH TO0JIb3YEMCs 3TUM IA0JIOHOM, HO MOJIb3YEMCS TAKKE Pe3yJIbTaTaMU UCIIOJIb30BaHUS 3TOTO
1a0IoHa MpeIIeCTBYFOIMMHE MTOKOJICHUSMH, BHECIIIMMH BKJIaJl B CO3/IaHHE HAIIEH COBPEMEHHOMN KYJIbTYPHI.

Wnaue o6CTOUT 71e710 B IEPBOOBITHOM 00111ecTBE. 3/1eCh 00IIECTBEHHONH HOPMOI MBIIUICHUS SIBIISETCS
OTHOIIEHHE K CJIOBaM, IIPEACTABICHUSAM H PETJIaMEHTALUsIM CBOCH KyJIbTYpHI, KaK K 4eMY-TO 0€3yCI0BHO
JTAHHOMY, a0COJIOTHOMY, HE OTJCIIMMOMY OT IPYTUX 3JIEMEHTOB PEaTbHOCTH, HOO CBA3b MEXKIY S3BIKOM U
JEHCTBUTEIFHOCTHIO €IIIe HE CTala 0OBEKTOM MBICIH. DTO OYEHb CYIIECTBEHHOE OTJINYHE OT COBPEMEHHOTO
o0pa3a MeIluIeHUs. MBI pacCMOTPHUM NEPBOOBITHOE MBIIIUICHUE 00JIee IETATBHO U MOKAXKEM, YTO U3 3TOH
0COOCHHOCTH — OOKPUMUYHOCHY — BBITEKAIOT €r0 OCHOBHBIC HAOIIOAaEMbIE YEPTHI.

Hwuxe B 3TOM T1aBE MBI IOJIB3YEMCS JAHHBIMU, B3ATbIMH U3 KHUTH JI. .HCBI/I-BpIOJ'I}Il. DTa KHUTA UHTEpPECHA
TEM, UTO B Hel coOpaH OONBIION MaTepuai O IePBOOBITHBIX KyIbTypax, YOeIUTEIbHO MOKA3bIBAOIINUN
OTJIMYME NEPBOOBITHOTO MBIIIEHUS OT COBpeMeHHOro. Uto kacaetcs koHuenuuu Jlesu-bprons, To kak ee
MOJIOKUTEIBHYIO YEPTY CIIEAYET OTMETUTh, YTO MBIIIJICHHE OTAEIBHBIX YJICHOB MEPBOOBITHOTO (B
JeCTBUTENFHOCTH, KOHEUHO, HE TOJIBKO MEPBOOBITHOTO, HO 3TOr0 JIeBH-Bprosib moyeMy-To He 3aMedacT)
o0IIecTBa OMUCHIBACTCS UM KaK PETyIUPYEMOe KOJIJICKTUBHBIMU 1npedcmasieHusMy TaHHON KyIbTYPHI.
3acyroii JIeBu-bprons siBisieTcst Takke ykazaHUE Ha TO, YTO KOJUICKTUBHBIC MTPEACTABICHUS B IEPBOOBITHOM
o0IIecTBe OTJIMYAIOTCS OT HAIIKX, IOATOMY OOBSICHEHHE MBIIUICHHS TIEPBOOBITHOTO YEeTIOBEKA IyTEM
MIO/ICTAHOBKH (4aCTO HEOCO3HAHHOI) Ha €ro0 MECTO COBPEMEHHOT0 YEJIOBEKA COBEPILIEHHO HENMpaBoMepHO. B
ocTajgbHOM KoHIenus JleBu-bpromns noBonbHO OecconepkarenbHa. OH ONMUCHIBAET MEPBOOBITHOE MBILILICHHE
KaK «IIpaJIoTUYECKOE», «MUCTUYECKH OPUEHTUPOBAHHOE) U «YIIPABIIIEMOE 3aKOHOM MapTULIUIIALIUU
(compuuacTus)». JTU MOHATHUS OCTAIOTCA BeCbMa TYMAaHHBIMH M HUYETO He MPHOaBIAIOT K cCOOpaHHOMY
Matepuany. CouyBCTBHE BbI3bIBAET TOJIBKO CaM TEPMUH «IIPATOTMYECKOE MBIIIEHUEY, NEPEKINKAIOIIUNCS C
HAIlIUM OIpeesIeHHEM NEPBOOBITHOTO MBIIUICHHUS KaK JOKPUTUYECKOTO.

8.4. Marusa cnos

Ha craguu nepBoOBITHOTO MBIIIJICHUST aCCOIMAIUsS UMsI-3HAYeHHE L; - R; yke cymiecTByeT, u0o sI3bIK MMPOYHO
BOIIIEN B )KU3Hb, HO OHA €IIle HEe cTajla 00bEKTOM BHUMaHUs, OO METAaCHCTEMHBIN MePEX0]l Ha BTOPOW YPOBEHb
SI3BIKOBOM JIESITEILHOCTH IOKa He mpousoires. [loatomy acconumanus L; - R; BOCIpUHUMAETCS B TOYHOCTH TaK
’Ke, Kak JIro0as accouuanus R; - R; MexXIy dJIeMEeHTaMH JeHCTBUTEIbHOCTH, HAIIPUMED aCCOLUALUS MOJIHHS-
rpoM. {715t mepBOOBITHOTO MBIIIICHHS CBSI3b MEXTy OOBEKTOM U €r0 HIMEHEeM — a0CONIOTHas, (pu3udeckas, Tak
CKa3aTh, pEAIbHOCTh, YCOMHUTBHCS B KOTOPOIl TPOCTO HEBO3MOKHO. DAKTUUECKU — M 3TO BBITEKAET U3
(yHIaMEHTaIBHOTO CBOMCTBA aCCOIMAIIMHA — MIEPBOOBITHBIN YEIOBEK MBICIUT ceOe eHBINH 00BEKT L; - R;, ¥
KOTOPOTO UM L; U MaTepHAIIbHBINA OOJIUK R;, CyTh pa3IMYHbIC YaCTH WA CTOPOHBI. O TaKOM OTHOIICHHH K
MMEHAM CpeJiy IEPBOOBITHBIX HAPOJIOB CBUJIETEIILCTBYET MHOXKECTBO UCCIIEIOBATEIICH.

WHpeen paccmaTpuBaeT CBOE UMs HE KaK ITPOCTOM ApIbIK, HO KaK OTAEJIbHYIO YaCTh CBOEH JIMYHOCTH, KaK
HEYTO BPOJIE CBOMX I'J1a3 iu 3y00B. OH BEPUT, UTO OT 3JI0HAMEPEHHOTO YIIOTPEOJICHHS €ro UIMEHHU OH TaK XkKe
BepHO OyJIeT cTpajaaTh, Kak OT PaHbl, HAHECEHHON KaKOW-HUOYIb YaCTH €ro Tena. DTO BEPOBAHUE BCTPEUACTCA
y pa3HbIX IJIEMEH OT ATIaHTHYecKOro 10 Tuxoro okeana ([x.MyHn).

[Toromy y MHOTHX HapOJIOB paclpoCTpaHeH 00bIYail MOIb30BaThCS B OBITY HE «HACTOSIIIMY NMEHEM
YeloBeKa, a ero MPO3BHUIIEM, KOTOPOE paCCMATPUBACTCS KaK HEUYTO CIIy4YailHOE M MPOU3BOJIBHOE.
UccnenoBatens Hapoaos 3ananHoit Abpuku A.b.2mmmc yTBepKIaeT, 4To cpeau HUX

CYIIECTBYIOT BEPOBAHUS B PEaTbHYIO U (PU3HUECKYIO CBS3h MEKIY YEIIOBEKOM M €r0 UMEHEM: MOKHO PAaHUTh
YEJI0BEKa, MOJIb3YsICh €ro uMeHeM... HacTosiiee nmst naps sBisieTcst TailHbIM... MOKeT 1oKa3aThCsl CTpaHHBIM,
YTO TOJBKO MMSI, TAIOIIeeCs] PU POKIICHUH, a HE TIOBCETHEBHOE UMSI, CYMTACTCSI CIOCOOHBIM TIEPEHOCHUTH B



JIPYTro€ MECTO YacTh JIMYHOCTH... [{e710 B TOM, OJTHAKO, YTO Ty3€MIIbl, TO-BUAUMOMY, AyMarOT, OyATO
IOBCEHEBHOE UMS HE NPUHAJICIKUT PEAIBHO YEIIOBEKY.

DT0 pazJeNneHre UMEH Ha «HACTOSINE» U «HEHACTOALIME) SBIISETCS, OUYEBUIHO, IEPBHIM IIarOM Ha IMyTH K
METaCUCTEMHOMY NEPEXOAY.

OTHolIeHNe MEXIY MPEIMETOM U ero H300pakeHneM BOCIIPUHUMAETCS] TOYHO TaK ke, KaKk MEeXIy MPeAMETOM
1 ero uMeHeM. BooO1iie HUKaKoro CyIieCTBEHHOTO Pa3Iudus MEXIy U300paKeHHEM U UMEHEM TIEPBOOBITHOE
MBIIIJICHHE HE TPOBOAUT. JTO U HEYIMBUTEIHHO, MO0 M300pakeHNe CBA3aHO C OPUTHHAIOM TaKOH ke
acconuanuei, kak u ums. Mzobpaxkenue — 3To UM, UMsi — u300pakeHne. Bee n300pakeHnst 1 UMeHa
npeaMera o0Opa3yroT BMECTE C CAaMHUM MPEAMETOM HEUTO 1L1eJI0e, €AMHOE (2 UMEHHO IMpe/ICTaBICHHE, CO3AaHHOE
accormaruent). [losTomy Ka)XeTcsi OUeBUIHBIM, YTO ACHCTBYS Ha 4acTh, MBI TEM CaMbIM JICUCTBYEM M Ha LIETIOE,
a 3HAYMT, ¥ Ha Apyrue ero yactu. M3o6paxkast Ou3oHa, MPOH3EHHOTO CTPEJIOii, YETOBEK BEPUT, UTO OH TEM
CaMbIM CIIOCOOCTBYET YCIICIIHON 0XOTE Ha peaqbHOro 0n30Ha. XyI0KHUK U yueHbld [k KeTnuH, skuBmnii
cpenu mannanoB (CeBepHass AMepHKa), pacCKa3bIBaeT, YTO MaHJaHbl BEPHUIIU, YTO PUCYHKH (U, B YACTHOCTH,
MOPTPETHI), CACTAHHBIE UM, 3aMMCTBOBAJIM Y CBOUX OPUTHHAIOB KaKyI0-TO YacTh KU3HEHHOTO Havasa. « 51
3Ha10, — TOBOPHJI OJIMH M3 MaHAaHOB, — YTO STOT YEJIOBEK YJIOKHI B CBOIO KHUTY MHOT'O HAaIlIMX OM30HOB, 5
3HAIO 3TO0, U0O 51 OBLI MPU TOM, KOTJ]a OH 3TO JIeJIa, C TEX TOp Y HAC HEeT OOJIbIIe OM30HOB ISl TUTAHUS).
O4eBHIHO, STOT WHJEEI MOHUMAII, YTO OBl YeTIOBEeK He YKIIaAbIBal OM30HOB B KHUTY B OYKBaJbHOM
CMBICJIE, B UX, TaK CKa3aTh, MAaTEPHAIILHOM BHJIE€, HO €My ObLIO OUYEBHIHO, YTO B HEKOTOPOM CMBICJIE, 3 UMEHHO
M0 OTHOIIEHHUIO K KOMIUIEKCaM «peaibHbIi OM30H — PUCYHOK OM30HA», OBl YeTTOBEK BCE-TaKU YIOKHUI
OM30HOB B KHHUTY, TIO3TOMY MX CTaj0 MeHbIe. CIIOBO «YIO0KUI) UCTIOIB3YETCs IPU 3TOM B HECKOJIBKO
MeTahOpUIECKOM CMBICIIE, €CIIM OCHOBHOM CMBICII OTHOCHUTH K ICWCTBHUIO HAJl «MaTepUaIbHBIM» OM30HOM, HO
3TO HE BIIUSIET HA BEPHOCTh MBICIIH. MHOKECTBO TEPMUHOB BO BCEX SA3bIKAX MUPA UCMHOJIb3YIOTCS
MeTadopudecku, 6e3 3Toro OblT0 ObI HEBO3ZMOXKHO pa3BUTHE s13bIKa. Korma Mbl TOBOPUM «3TH MBICIH XOPOIIIO
YJIOKHUJIUCH Y MEHSI B TOJIOBE», TO 3TO HE 3HAYUT, YTO OHH YJIOKUIIUCh TOUYHO TaK, KaK YKJIaJbIBAIOTCS B
YEMO/JIaHE BEIIH.

8.5. lyxu v npoyee

Tenepp nepelem K «JIyXam», KOTOPbIE UTPAIOT TaKyIO BaXXHYIO pOJIb B IEPBOOBITHOM MBIIIIEHUU. MbI
YBUAUM, YTO MOSIBIIEHUE «TyXOB» — HENU30€KHOE CIEICTBUE BOSHUKHOBEHHUS SI3bIKA M YTO OHHM MCYE3al0T (HO
3aTo0 ¢ TOM ke Hen30€)KHOCTBIO, C KOTOPOW BOZHHUKIIN) TOJIBKO C METACUCTEMHBIM IIEPEX0I0M Ha YPOBEHb
KPUTUYECKOT'O MBILIUICHHUS.

Baymaemcsi cHOBa B Ty cUTyaIuio, KOT/a sI3bIK YK€ CYIIECTBYET, HO €ro OTHOIIICHUE K IEUCTBUTEIILHOCTH €IIle
HE CTajo MpeaMeToM U3ydeHus. biaarogapst si3bIKy IPOMCXOIUT HEYTO BPOJE YIABOCHUS MIPEAMETOB: BMECTO
npeaMeTa R; 4eJT0OBEK UMEET JIEeI0 ¢ KoMIuieKcoM R;L;, tiae L; — uMs R;. B 3ToM KOMIIIIEKCe SI3bIKOBBIN O0BEKT
L; mpeacraiisieT 60s1ee JOCTyHYIO U B ’TOM CMBICTE Oosiee cmabunvHyo KoOMIoHeHTY. [IponsHecTu clioBo
«COJHIIE» MOYKHO HE3aBHCHMO OT TOT'0, BUJIHO JIM B JJAHHBLIN MOMEHT COJIHIIE MJIM HeT. MIMs JesloBeka MOKHO
MOBTOPSITH CKOJILKO YTOJIHO pa3, B TO BpeMs Kak caM 4eJIOBEK MOT JaBHO ymepeTh. Ho kaxplil pa3 ero o06auKk
OyJIleT BCIUTBIBATh B BOOOPaKEHWUHU TOBOPSAIIETro. B pe3yabTaTe COOTHONICHHE MEXTy UMEHEM 1 3HAYCHHUEM Kak
ObI IepeBopaynBaeTcs: 00BbEKT L; mproOpeTaeT NpU3HaKH YEro-TO MEPBUYHOIO, & 00BEKT R; — BTOPUYHOTO.
HopmanbHOE OTHOIIIEHHE BOCCTaHABIMBACTCS TOJBKO IMOCIE METACUCTEMHOTO TIepexoa, Koraa L; HapaBHe ¢ R;,
a 0COOCHHO CBSI3b MEXKTYy HUMH CTAHOBSTCS 00bEKTOM BHUMaHUs. [1oka ke 3TOro He mpom301UI0, CIOBO L;
WUTpaeT BEAYIILYIO POJb B KOMILIEKCE R;L;, a YCIYKIMBOE BOOOpaKEHHE TOTOBO CBS3aTh JIFOOBIE KAPTHUHBI C
KaKBIM CIIOBOM, YIIOTPEOIIIEMbIM B OOIIECTBEHHOM SI3BIKOBOM MpakTuke. OHU CIIOBA sI3bIKA MIEPBOOBITHON
KyJbTypbl 0003HAUYaAIOT C HAIlIe COBPEMEHHOMN TOUKH 3PEHHS pealbHO CYIIECTBYIOIINE MPEAMETHI, IPYTHE KE
0003HAYAIOT C HAIIECH TOUKH 3PEHUs HEUTO peaiabHO HE cyllecTByomee (IyXu U T. I.). Ho ¢ Touku 3peHus
MEPBOOBITHOTO YEJIOBEKA MKy HUIMU HET HUKAKOW Pa3HUIIbI, Pa3Be YTO YHCTO KoJu4yecTBeHHAss. OOBIYHBIC
MpeIMEThl MOTYT OBbITh BUIUMBI, NI HEBUIUMBI (KOT/1a OHH CIIPSITaHbI UM KOTJIa TEMHO), UJTU K€ BUIUMBI
OJIHUMH ¥ HEBUAUMBI IpYTUMHU. TO k€ OTHOCHUTCS K AyXaM, TOJIBKO YBUIETh UX TpyAHee. VX uiau HUKTO He
BUJIUT, WIH BUIAT TOJIBKO KOoNAyHbI. B CeBepHOlt AMepuKe y KJIaMaToB 3Haxapb, MO3BAHHBIN K OOTEHOMY,
JOJDKEH OBLIT COBEIIATHCS C TyXaMu ONPEeICHHBIX KUBOTHBIX. TOJBKO TOT, KTO MPOIIEI MSATUICTHUI KypC
MOATOTOBKH K 3HAXapCTBY, MOXKET BUAETH ATHX AYXOB, HO BUIUT OH JYXOB TaK K€ SICHO, KaK MPEAMETHI BOKPYT
cebst. Taparymapsl BepwIIH, 4TO B peKax >KUBYT OOJIBIIIAE 3MEH, UMCIOIINE Pora M OTPOMHEBIE T1a3a. Ho BuaeTh



HX CIIOCOOHBI TOJIBKO I1amaHbl. Cpenu OypsAT ObLIO paclpoOCTPaHEHO MHEHHUE, YTO KOorga peOeHOK OMacHo
0oJjieeT, MPUUNHOM ITOTO SBIIAETCS MAJICHbKUI 3BEPEK «aHOKXa», KOTOPHIN MOEJaeT MaKyLIKy peOeHKa.
AHOKXa IT0X0 Ha KpOTa WIM KOUIKY, HO BUIETh €r0 MOTYT TOJIBKO IIIaMaHbl. ¥ TYHYO0JIOB €CTh PUTYaJIbHBIN
00psi/1, BBITOJHSS KOTOPBIA OHU KJIQAYT TOJIOBBI OJICHBUX CAMOK PSZIOM C TOJIOBaMHU CaMIIOB, TPHUYEM
CUHUTACTCA, UTO Y CaAMOK, KaK U y CaMlIOB, €CThb pora, XO0Ts HUKTO, KpOMC IIaMaHOB, UX HC BUOAUT.

ACCOPTUMEHT HEBUAMMOTO B IIPEICTABICHHUIX MEPBOOBITHBIX HAPOOB YPE3BbIUAIHO MUPOK. 371€Ch HE TOJIBKO
NyXH, IpeICTaBlsieMble KaKk HeuTO 0ec(hOopMEeHHOE, HO U MPEIMEThI UJIH CYIIeCTBA, UMEIOLINE BIOJIHE
ONPEACIICHHBIN BHEIIHUN BUJI C TOW JIMIIb MTOIPABKOM, YTO BOCIPUHUMAETCSL OH HE BCET/IA U HE BCEMHU. SI3BIK B
M300WJIUY TaeT MaTepual I CO3/IaHUs BOOOpakaeMbIX CyITHOCTeH. JIto0oe KauecTBo JIeTKO U
HEMPUHYXKIECHHO MPEBpaIaeTcs B CyIIHOCTh. OTINYKE )KUBOTO YeJIOBEKa OT MEPTBOT'O JIaeT AyIly, O0JIEHOTO
OT 3710poBOro — Oosie3Hb. [IpencraBieHue o 601€3HN KaK 0 Y4EM-TO BEIIECTBEHHOM, NMPEAMETHOM, YTO MOXKET
BXOJIUTDH U BBIXOAUTH U3 TeJa, MEPEMEINAsCh B IPOCTPAHCTBE, CBOMCTBEHHO, MOXKATYH, BCEM NepBOOBITHBIM
Hapogam. To ke oTHOcHuTc K Jy1ie. JIFo0onbITHO, YTO MOI0OHO TOMY, KaK CYLIECTBYIOT pa3iMyHble 0OJIE3HH, Y
HEKOTOPBIX HAPOJOB CYIIECTBYIOT M Pa3JInYHbIE «IyIn» B yenoBeke. [1o Habmonenusm A.b.Dnnmuca, Herpbl
3anagHo-a(h)pUKaHCKOTO MOOEPEKbs Pa3IMUaloT JABa TyXa YeJoBeKa: «Kpa» U «cpamany». «Kpa» xuBet B
YeJIOBEKE, TI0KA OH JKUB, OTIIy4asACh, JIUIIb KOTJAa YEJIOBEK CIIUT: CHOBUAECHUS — 3TO IPUKIIIOUEHUS «KPa» BO
BpeMs cHa. Korga yenoBek yMUpaeT, ero «Kpa» MepecessieTcs: B TENO APYroro 4eao0BeKa Uil KUBOTHOTO, a
MOJKET U CKUTAThCS TI0 CBETY B HEMIPUKASTHHOM, TaK cKa3aTb, Bujae. «Cpamany jxe o0pasyercs JUIIb CO
CMEPTHIO YEJIOBEKA U MPOJOHKAET B CTPAHE MEPTBBIX TOT 00pa3 MKU3HU, KOTOPbI BEJI TOKOMHBIN 10 CMEPTH.
Emie sipue sTa TeHACHLMS NPOSBIISAETCS B BEPOBAHUAX MHACHIIEB. MaHAaHbl, HATPUMED, MOJIAratoT, YTO
KQKIBI YEJIOBEK HOCHUT B C€0€ HECKOJIBKO JTyXOB: OJTUH M3 HUX OCIIBIA, IPYyTOH CMYTIIBIA, TPETHH — CBETIION
OKpackH. JIakoThl CUMTAIOT, UTO Yy YeJIOBEKa YeThIpe AyIIH: 1) TeaecHas qyia, KOTopas yMUPAaeT BMECTE C
YeJI0BEKOM; 2) AyX, KUBYILUHN C TEJIOM WM BOJIU3M HEro; 3) Aylia, KOTopas OTBETCTBEHHA 3a ACHCTBUA Tena; U
4) nyia, KOTOpasi OCTaeTCsl BCET/1a BO3JIE IMMyYKa BOJIOC MOKOMHIKA, COXPAHAEMOT0 POJICTBEHHUKAMHU JI0 TOTO
MOMEHTa, KOTJIa €r0 MOYKHO OyAeT OPOCUTh Ha TEPPUTOPHIO Bpara, TJe OH MpeBpaIiaeTcs B 0Ty KIaroImuit
npu3pak, Hecymuii 0one3ns u cmepts. ['.J[)koHC, 3aHuMaBIIMiics uccienoBanueM Beposanuii B Kopee, numer:

Jlyxu 3aHUMaroT Bce He0O M KaXIyto Msab 3eMiu. OHU MOACTEPEraT YeJI0BEKa Ha JIoporax, Cpe/in 1€peBbEB,
B TOpax, B JOJIMHAX, B peUYKax U pyubsix. OHM HEYCTAaHHO CIIEMIAT 32 HUM JHEM M HOUBIO... Jlake B COOCTBEHHOM
JIOME YeJIOBEK He HaXOAUT YOeKHIla OT AyXOB: OHHU U 3[I€Ch ITOBCIO/lY, OHM 3aCeJIU B IITYKAaTypKe CTEH,
MOBMCIIM Ha Oajikax, IPUWIECHIWINCH K Ieperopoikam!

8.6. MycopHas Ky4a npeacrtaBneHumn

Kak mbl yxe yka3piBanu, He caM (DakT Bephl B CYIIECTBOBAHUE HEBUAMMBIX BEIEH U BIUSHUN OTIMYAET
MEePBOOBITHOE MBIIINIEHHUE OT COBPEMEHHOT0, a COJIEpKaHne TPECTABICHUN U OCOOCHHO €T0 OTHOIICHHE K
JTAaHHBIM OTbITa. MBI BEpUM B CYILIECTBOBAHHE HEHTPOHOB, XOTS HUKTO HE BUJIET UX M HUKOT/Aa He YBUAUT. Ho
MBI 3HaeM, YTO BCE CJIOBA, KOTOPHIE MBI TPOU3HOCUM, UMEIOT CMBICII JIUIITH TIOCTOJIBKY, TIOCKOIBKY OHU B CBOCH
COBOKYITHOCTH yCIEIIHO OMUCHIBAIOT HA0II01aeMble SIBICHUS U TIOMOTAIOT UX MpecKa3biBaTh. Kak TOIbKO OHU
MEPECTAOT BHITIOIHATE 3Ty POJIb M3-32 HOBBIX JIAHHBIX OMBITA WK U3-3a IEPECTPOUKH CUCTEMBI
CJIIOBOYTIOTpEOICHUS (TEOPUH), MBI X 0€3KAIOCTHO OTOpackiBaeM. Tak CIIyduioch, HaIpuMep, ¢ TEIIIOPOIOM
wiu dupom. Elie panbpiiie ucues3nu u3 S3bIKa U MBIIUICHUS BCEBO3MOXKHBIE BOOOpaKaeMble CYIIECTBA
MIPEeIMETHI, CTOJb TUMMYHBIE JUISI MBIIIJICHUS HAIIUX MPEAKOB. B mepBOOBITHOM MBIIIEHUH HAC BO3MYILIAET HE
JOTTYIICHHE CYIIECTBOBAHMS TyXOB, a TO, YTO ATO JAOMYIIEHUE — KOHEYHO, BMECTE C KAKUMHU-TO JOMYIICHUSIMU
O CBOMCTBaX M MOBaJIKaX AyXOB — PEIIUTEIbHO HUUETO HE OOBSICHSET, @ YaCTO MPOCTO MPOTUBOPEUHT OTIBITY.
[TpuBeneM HECKOIBKO TUITMIHBIX CBHJICTEIIBCTB HccienoBaTeneil. Ha Hukobapckux octpoBax

TY3EMIIbI BO BCEX CEJICHHUSX COBEPIIMIHN IEPEMOHHIO, HA3bIBAEMYIO «TaHAHTJIa» (T. €. TOMOIIb WJIN 3aIlUTA).
Ilepemonus 3Ta OblIa PU3BaHA MPEAOTBPATHTH OOJIE3HB, TOSBIISBINTYIOCS C CEBEPO-3aIIaTHBIM MYCCOHOM.
Bennbie HukoOapubl! OHU AENAIOT 3TO U3 Toja B roj U Bce 6e3 pesynbrara! (CoaoMOH).

Kazanock Ob1, 4TO TSkKENOM paHbl OT yAapa KOIMbEM BIOJIHE TOCTATOYHO, YTOOBI OOBSICHUTH CMEPTH PAHEHOTO.
Tem He MeHee, ecii paHeHBIH YMUPAET, aOUITOHBI BEPSAT, OyITO HE OpYyKHE YOHMIIO PaHEHOTO, a 3JI0/IeHCKOoe
HCKYCCTBO KaKOT0-TO KOJAYHA... OHU yOeXIEHBI, YTO KOJIYH YMPET B CBOIO OUepe/ib B HAKa3aHHE 3a
yOMICTBO MX COpOJUYA, €CITU TOJBKO Ceiuac ke Mociie CMEPTH MOKOWMHUKA BHIPBATh y HETO SI3BIK U CEPIIE,



3a)KapuTh X Ha OTHE U OTAATh Ha CheleHne codakam. XOTs y>Ke MHOTO CepIeIl U SI36IKOB OBLIO CHEICHO
co0aKkaMu ¥ HUKTO HU pa3y He BUJIEIN, YTOOBI HEMOCPEACTBEHHO MOCIIE 3TOT0 YMEp KaKOH-HUOYAb KOJIYH,
aOUIIOHBI CBATO COXPAHSIOT MPUBA3aHHOCT K OOBIYAI0 CBOMX MPEAKOB U MPOOHKAIOT BEIPHIBATH SI3BIK U
cepae y AeTeill U B3pOCIbIX 000€ro mosa, Kak TOIbKo OHH ucmyckatoT ayx (M.do6putrodep).

Tak kak mepBOOBITHBIN YEIOBEK HE YMEET JeJIaTh CBOM MPECTABICHU 00BEKTOM aHaj3a, OHH 00pa3yIoT
CBOETO pojia MycOpHYI0 Kyuy. [lomonHseTcs aTa Ky4a Jerko, HO BOT PaCUUCTKON €€ HUKTO HE 3aHUMAETCS.
BeccMBICIIEHHBIX CIIOB /ISl IIEPBOOBITHOTO YeJI0BEKa HET U ObITh HE MOXKET. Eciii OH He MOHMMaeT cJIoBa, TO
OHO ITyTaeT, KaK MyracT He3HAKOMOE KUBOTHOE, WIIN OPYXKHE, UIIM PUPOIHOE sIBJICHHE. MHEHHNe, BO3HUKIIIEE
Onmaromapsi CIy4aifHOMY CTEYCHHUIO OOCTOSTEIILCTB, COXPAHSETCS U3 IMMOKOJICHHS B TIOKOJICHUE, HE HMesT TIOT
co00H HUKAKOTO peajbHOro ocHoBaHUSA. OObSICHEHHE KAKOT0-JINOO SIBIEHUS MOXKET ObITh COBEPIIEHHO
MIPOU3BOJILHBIM H, TEM HE MEHEE, IIOJIHOCTHIO YIOBIETBOPSTH MEPBOOBITHOTO YesioBeka. Kpurmueckoe
MBILIUIEHUE PACCMATPUBACT KaXKA0€ 00bACHEHHE (SI3BIKOBYIO MOJEIH JICHCTBUTEIBHOCTH) HAPSILY C APYTHUMH,
KOHKYPHUPYIOITUMHU 00BICHEHUSIMU (MOJIETISIMU ), 1 OHO HE YJIOBJIETBOPUTCS, IOKA HE OyAET IMOKa3aHo, YeM
JTaHHOE OOBSICHEHHUE JIyUllle, YeM KOHKYpHpYIolee. ITO Ha3bIBAIOT B JIOTUKE 3aKOHOM JIOCTaTOYHOTO
OCHOBaHUs. JJOKpUTHYECKOMY MBIIIICHHIO 3aKOH JIOCTaATOYHOTO OCHOBAHUs a0COIOTHO Uy KII. 31eCh sipye
BCET0 BHJICH METACHCTEMHBIN TIEPEX0/1, OTACISIOMINN COBPEMEHHOE MBIIIIICHHE OT IEPBOOBITHOTO.

bnaronapst 3Toit 0COOEHHOCTH Bepa MEPBOOBITHOTO YEJIOBEKA B IEHCTBEHHOCTh MAaruy, 3aKJIMHAHNUA,
KOJIZIOBCTBO H T. TI. HemokoyieOuma. Ero «reopusi» maet o0bsicHeHue (4acTo Aake HEe OJHO, a HECKOIBKO!)
BCEMY, UTO IPOMCXOIUT BOKPYT Hero. OLEHUTH K€ KPUTUYECKH CBOIO TEOPUIO MU XOTs Obl OTAEIbHbIE €€
9acTH OH emle He MoxeT. OuH nukapb 003aBencs GpeTuiieM, KOTOPBIN JOIDKEH ObLT CAeNaTh €r0 HEYS3BUMBIM,
pacckasbiBaeT T.boyauu. OH penmi UCIBITaTh €ro U MOJIyYrII ITyJII0 B pyKY, KOTOpas ciioMajia eMy KOCTb.
KonnyH 00BSICHIII 3TO 00CTOSTENBCTBO K BCEOOIIEMY yIOBIETBOPEHHUIO, 3asBUB, YTO OCKOPOICHHBIN (heTHIIT
TOJILKO YTO OTKPBUI €My MPUYHHY TOTO, YTO MPOU30ILIO: ITOT MOJIOJIOHN YeTOBEK UMEI MOJIOBBIE CHOLLIEHHS CO
CBOEH KCHOU B 3aIIPETHBINA J€Hb. PaHEHBIN IPU3HAJICS, YTO 3TO IIPaBJa, U €ro COINIEMEHHHUKH TOJIBKO
yKpenuiuck B cBoeil Bepe. [10100HBIX TPUMEPOB MOKHO MIPUBECTH HECUETHOE MHOKECTBO.

8.7. Bepa v 3HaHue

Korz[a MBI TOBOpUM, 4YTO HepBO6I)ITHI)II\/’I YCJIOBCK BCPUT B CYIICCTBOBAHUC NYXOB U TC UJIN UHBIC I[GI\/JICTBI/UI, MBI
npeapacrnojaraeM cedst K HelpaBWIbHOMY IIOHUMAaHHIO €ro MCUX0J0oTuu. ['oBops 0 Bepe, MbI
MPOTUBOIIOCTABIIAEM €€ 3Hanuto. Ho camo pasznuuue Mexay Bepoil M 3HaHHEM BO3HUKAET JIUIIb HA YPOBHE
KPUTHYECKOTO MBIIIJICHUS U OTpa)kaeT pa3inyure B ICUXOJIOIMYECKON T0CTOBEPHOCTH PEICTaBICHUM,
BBITEKAIOIIEE U3 PA3INYMs UX UCTOYHUKOB. J[J1s1 MEpBOOBITHOTO UEIOBEKA HET Pa3INuus MEKAY BEpOi
3HAHHUEM, U K CBOUM IIPE/ICTABICHUSIM OH OTHOCHUTCS HE TaK, Kak MbI K CBOEH Bepe, a KaK Mbl K CBOMM 3HAHHSIM.
C TOYKM 3peHUs ICUXOJIOTUYECKOM MEPBOOBITHBIN YEIOBEK 3HAET, YTO CYILECTBYIOT AyXH, 3HAET, UTO
3aKJIMHAaHHWEM MO>KHO BBITHATh 0OJIE3Hb WJIM HAarHaTh €€, 3HAET, YTO MOCIIe CMEPTH OH OYJIET KUTh B CTpaHe
MEpTBBIX, U T. 1. [lo3TOMy MBI H30eraeM Ha3bIBaTh BO33PEHUS MIEPBOOBITHOIO YEJIOBEKa MEPBOOBITHOM
penurueii: TepMUHBI «I1epBOOBITHAS (GUIIOCO(USD I «IIEPBOOBITHAS HayKa» UMEIOT HE MEHBIIE MpaB Ha
CyHICCTBOBAHMUC. Paznnuath st BUBI ACATCIIBHOCTU MOYKHO JIUIIb Ha YPOBHC KPUTUUYCCKOI'O MBIIIIJICHUS. 910
OTHOCHTCSI KaK K Pa3jIMuuIo MEX1y BEpO 1 3HAaHUEM, TaK U K Pa3IMUUIO0 MEXKIY «IIOTYCTOPOHHUM» U
«TOCIOCTOPOHHUMY. TOT (paKT, 4TO B MPEICTABICHHUIX EPBOOBITHBIX JIOACH GUTYPUPYIOT TyXH, IPU3PAKH,
TE€HU YMEpILUX U [poyasi YepTOBIIMHA, €LIe HE JIENIaeT 3TH MIPEICTaBICHHS PEIUTHO3HBIMU, KOO BCE 3TO
BOCIIPMHUMAETCS KaK HEUYTO BIOJIHE MTOCIOCTOPOHHEE U TAKOE KE pealibHOe (MaTepUalibHOE, €CJIM YTOJHO), KaK
3BEpH, BETEP, COMHEUHbIN cBeT. JI. JIeBu-bproib, onpenensonui mcuxoaoruHuecKyIo IesTeNbHOCTh
MEePBOOBITHOTO YETIOBEKA KaK MUCTUYECKYIO, TOTYEPKUBAET, TEM HE MEHEE, UTO 3TO COBCEM HE TO e caMoe,
YTO MUCTHIIM3M B COBPEMEHHOM CMBICIIE CJIOBA. «3a HEMMEHHUEM JIyYIlIero, — MHILIET OH, — s Oyay
ynOTpGGH}ITB 9TOT TCPMHH HC B CHUJTY €T0 CBA3U C PCIIMTHUO3HBIM MUCTUIIU3MOM HAIlIUX OGH.[CCTB, KOTOpBIfI
SBJISIETCS] YEM-TO B JOCTaTOUHOM Mepe HUHBIM, a IOTOMY YTO B CAMOM Y3KOM CMBICII€ TEPMUH «MHCTUYECKUI»
NOoAXOJUT K BEPC B CUJIbI, BJIMAHUA, I[eﬁCTBHH, HCTIPUMCTHBIC, HCOIMYTUMBIC IJIS1 9YBCTB, HO, TEM HC MCHCC,
peanbHbley». MHOrHX Habmo1aTeNnel mopaxaer, 10 KaKoi CTENeHH pealbHbIMU MPEICTaBISIOTCS
NEpBOOBITHBIM HApOAaM TeHU U TyXH UX npeakoB. P. Kogpunrron numer o menanesuiinax: «Koraa tyzemerr
TOBOPHT, YTO OH YEJIOBEK, TO OH JAET MOHATh, YTO OH — YEJIOBEK, a He dyx. OTHIONb HE ClieyeT MOHUMATh,
YTO OH — YEJIOBEK, a HE Jcugomuoe. Pa3ymMHbIe CylIeCcTBa B MUPE JCNSTCS B €r0 IJla3ax Ha B€ KaTerOpUH: Ha
JI0ZIeH, KOTOpBIE KUBBL, U Ha JIIOJIEH, KOTOpbIEe YMEpIIH, Y IUIEMEHU MOTY — Ha ma-myp u ma-mame. Korna



MeJIaHEe3UIIbl BIIEpBbIE BUIAT O€JIbIX JIFOJIeH, OHU MPUHUMAIOT UX 3a Ma-mare, T. €. lyXOB, BEPHYBLIMXCS K
KHM3HH, a KOr/la OeJIble CIIpalluBaloT y TY3eMIEB, KTO OHM TaKue, TO MOCIIEIHNE Ha3bIBAIOT ce0sl ma-myp, T. €.
JIOIBMHU, a He yxamu». Y unpuryano (FKOxHast AMepurka) 1Ba 4eJI0BeKa, BCTPETHBIIUCH, 0OMEHHBAIOTCS
cieayromumM npuBercTBueM: « ol xuBONU?» — «/la, g )xuBoit». Hekoropsie npyrue miemena FOxxHoit AmMepuku
3J10pOBAIOTCS MTOJI0OHBIM K€ 00pa3oMm.

8.8. KoHcepBaTU3M AOKPUTMYECKOrO MbILUSIEHUS

JIOKpUTHYECKOMY MBILUIEHUIO BHYTPEHHE IIPUCYILl KOHCEPBATHU3M, OH SIBJISIETCS HEITOCPEACTBEHHBIM
CJIEICTBUEM OTCYTCTBHS alllapaTa U3MEHEHUS A3BIKOBBIX MOJENIeH. BCEBO3MOXKHBIEC PErVIAMEHTALIMY U 3aIIPEThI
HAIPABJIAIOT NIOCTYIIKH U MBIIUIEHHE IO CTPOTrO ONPEACIEHHOMY IIyTH, OCBSIIEHHOMY Tpaguuueil. Hapymenue
TPaJUIMN BBI3BIBACT CyeBEpPHBIHN yxkac. MI3BeCTHBI ciyyan, KOTAa JI0/1, CIy4ailHO HapylIuBIIUE Taoy,
yMHpaJi, Korja y3HaBaiau 00 3ToM. OHM 3HAJIH, YTO TOJKHBI YMEPeTh U YMUPAIIU B PE3YJIbTaTe
CaMOBHYIICHHUS.

OTO HE 3HAYUT, KOHEYHO, YTO B NEPBOOBITHOM 00IIeCTBE BOOOIIE HE MPOUCXOIUT Iporpecca. B pamkax
JI03BOJICHHOTO 00bIYaeM MEPBOOBITHBIE JIFOAH MPOSBIIIOT TOPOU Uyieca HCKYCCTBa, JIOBKOCTH, TEPIICHUS,
HacCTOWYMBOCTH. B Tex e paMKax U3 NOKOJIEHHUS B IIOKOJICHUE COBEPILIECHCTBYIOTCSI OPY U U OPYXKHE,
HakarauBaeTcs onbIT. Ho BOT 6e1a — paMKH 3TH Ype3BbIYaliHO Y3KU U KECTKHU. ToNbKo KpaliHue
00CTOSITENILCTBA MOTYT 3aCTaBUTh IIeMs (@, CKOpee BCEro OCTaTKH IJIEMEHH, YHUUTOXEHHOT0 BparaMu MiIu
YMHPAIOIIET0 OT T'0JI0J1a) HApYIIUTh 00bI4ail. BeposiTHO, UMEHHO B TAaKHUX CUTYAIUSIX COBEPIIAINCH
KpyTHeiue cIBUTY B IepBOOBITHON KynbType. Hapoa, nmonaBmmii B M30JAMIO U U3-3a HE CIIUIIKOM
OJIarONpPUSTHBIX IPUPOAHBIX YCIOBUN HE UMEIOIIUN BO3MOKHOCTH PACIUIOUTHCS U PaclacThCs Ha
CMEPTEIBHO BPaXKyIOIINE HAPObl, MOJKET B TEUECHUE THICSYEIIETHI COXPAHATh HEU3MEHHBIN YPOBEHb
NEPBOOBITHOMN KyJIbTYPBI.

Ha CTaguu JOKPUTHUYCCKOI'0 MBIIIJICHUA A3BIK UI'PACT MapaadOKCAJIbHYIO POJIb. Brimoaaas cBoro
KOMMYHUKATHBHYIO (DYHKIIHIO — OOIIEHUE MEXKTy JIFOJBMH, TIepeiava OIbITa OT TIOKOJICHUS K TIOKOJICHUIO,
CTa6I/IJ'H/I3aHI/I$[ COMAJIBHBIX I'PYIII, OH CIIYKHUT Ha ITOJIb3Y JIIOISIM. Ho Bot ero HCKOMMYHHKATHUBHAsA,
MoJieupytoniast GyHKIHs IPUHOCHT OOJIBIIE BPE/Ia, YeM IOJIb3bl. MBI UMEEM B BUJY T€ MOJICIIH, KOTOPBIC
CO3Mar0TCA HC HAa YPOBHC aCCOUALINN HCA3BIKOBBIX HpeHCTaBHCHHﬁ, a TOJIbKO Ha YPOBHC A3bIKa, T. €. INTABHBIM
00pa3oM MepBOOBITHYIO «TEOPHIO TyX0B». Kak MBI y)Ke OTMeUad, KOMMyHHKATUBHAS (YHKIIUS ¥ CTAHOBUTCSI-
TO BO3MOKHOH JIMIIb Oyiarogapst Mmoaenupyromeil pynkuun. Ho moka s35IK0BbIe MOJIENH JIUIIb OTPAXKAIOT
HEHPOHHBIE MOJIEJIN, MBI TOBOPHM O YHCTOW KOMMYHUKATHBHON (YHKIINH, KOT/Ia K€ CO3JJAF0TCS HOBBIE MOJICIH
— TEOPHHU, MBI TOBOPUM O (DYHKITMM HEKOMMYHHKATUBHOM. B mepBoOBITHOM 00111eCTBE MBI BUAMM JBE TEOPHH:
3a4aTKu apuPMETUKH (CUET C TIOMOIIBIO MAJIBIEB, 3apYOOK | T. I1.) U KTEOPHIO AYXOB». Apru(MeTrKa, KOHEUHO,
SBJICHHE TIOJIOKHUTEIBHOE, HO OHA HE UTPAeT OOJIBIION POJIH B XKHU3HH MEPBOOBITHOTO YEIOBEKA, Y MHOTUX
HapOJIOB OHA MPAKTHYECKH OTCYTCTBYET; HAIIPOTHB, «TEOPHS TyXOB)» MPOHU3BIBACT BCIO €T0 KU3HB U
OKa3bIBaCT HA HEC OTPULATCIIbHOC BJIMAHHUC. B stoM u cocTtout mapaJgoKcC; MCPBbIC CAMOCTOATCIIBHBIC IIaru
SI3BIKOBOM CHCTEMBI, KOTOPBIE TI0 MJIee TOJIKHBI PUBECTH (B JAIbHEHIIIEM IEHCTBUTEIBHO MTPUBOIST) K
OIrpOMHOMY CKa4Ky B MOJACJIUPOBAHNN I[eﬁCTBHTCHBHOCTH, Ha INCPBBIX MOpPax AAr0T AJ0BUTHIC BBIACIICHHUA,
TOPMO3SIIIUE JaTbHEHIIee pa3BUTHE. ITO PE3YIbTAT OUKO20, TAK CKa3aTh, TPOU3PACTAHMS «TEOpUHU TyX0B». Ee
MOKHO CPaBHUTH C COPHIKOM, BBIPACTAIONINM Ha XOPOIIO YI0OPSHHOH TTOYBE, €CITU HE CIEAUTH 32 OTOPOIOM.
CemeHa COpHSIKOB, KaK MbI BUJIEITH, COJICPIKATCS B CAMOM TIOYBE — sI3bIKE. TOJBKO MEpeXo] Ha YPOBEHb
KPUTHYECKOT'O MBIIIICHHUS — TIIATeIbHAas KyJIbTUBAIMS ITOYBbI, CEJIEKIINS KyJIbTYPHBIX pacTeHHid u 6oprbda ¢
COpHSIKAMH — JIa€T 0)KHJIACMBIH ypOXKai.

8.9. Bo3HMKHOBeHUue uuBuUnmn3aumm

MBI 3HaeM, 4TO IEPEXo]] ATOT npousolien. BO3HUKHOBEHNE KPUTHUECKOTO MBILUIEHUS] — Ba)KHEHIIas Bexa
3BOJIIOLMH, CIEAYIOIIas IOCIe NOSABICHHS YenoBeka. Kpurnueckoe MbIIUIEHHE U IMBUIIM3ALMsI BOSHUKAIOT
OJIHOBPEMEHHO U Pa3BUBAIOTCS B TECHOM B3aUMOCBSI3U. Y BEIMUEHUE POU3BOAUTEIBHOCTH TPY1a, KOHTAKTHI
MEX/1y pa3InYHbIMU IUIEMEHHBIMH KYJIBTYpaMH, pa3joKeHHe 00I11ecTBa Ha KIacChl — BCE 3TO HEYMOJIUMO
paciiaTbIBacT TpaAULIMOHHOE IUIEMEHHOE MBIIUIEHUE, 3aCTABIIAET YEJIOBEKA 3aJyMaThCsl HaJl COACPKAHUEM
CBOMX IPEJCTaBICHUN, CPABHUTD UX C MPEACTABICHUIMH JIPYTHX KyJIbTYp; TAKUM 00pa3oM yTBepKaaeTcs U
IIOCTETIEHHO BXOAMUT B HOPMY KPUTUUYECKUI XapakTep MbliieHus. C Ipyroi CTOPOHbI, KPUTUYECKOE



MBIIIUIEHUE PACKPENONIAeT YeJI0BEKa, MPUBOIUT K PE3KOMY POCTY IMPOU3BOAUTEIBHOCTH TPY/Ia, MTOSBICHUIO
HOBBIX (popMm moBeaeHus1. O6a mporecca MoAIEePKUBAIOT U YCHIIMBAIOT APYT ApyTa, 00IIEeCTBO HAYNHAET OYPHO
pa3BuBaThcs. [IporcxoauT kak Obl mepeBOpaurBaHUE BEKTOPA OOIIECTBEHHOI'O HHTEPECa: B IIEPBOOBITHOM
oO1iecTBe OH HaMpaBjeH Ha3a/, B IPOILIOe, Ha COONI0IEHNE 3aKOHOB MPEKOB, B pa3BUBAIOIIECHCS
LIUBWIN3ALUH OH, [0 KpailHel Mepe y 4acTH o01iecTBa («TBOPUECKOTO MEHBIIMHCTBaY 10 A. TolHOM),
HampaBJIeH BIlepell, B Oyayliee, Ha U3MEHEHUE CYIIeCTBYIOIEro nojoxeHus. O0palieHne S3bIK0BOM
NeSITeTIbHOCTH Ha caMoe ce0s OPOXKAALT aghdhexm necmuuybi: Kax bl ypOBEHb JOIMYECKOTO (SI3BIKOBOTO)
MBIIIJICHHSI, BOSHUKIINN B pe3yJIbTaTe aHajIn3a JIOTMYECKOTO MBIIUIEHHUS, CAM CTAHOBUTCSI 00bEKTOM
Joruyeckoro aHanusa. Kputuueckoe MbIIEHUE €CTh yabmpamemacucmemd, CliocoOHast K CaMOPa3BUTHIO.
BcneactBue MetacucTeMHOrO mepexo/ia KyabTypa MpruoOpeTaeT IMHaMU3M, COOCTBEHHBIN BHYTPEHHUN
UMIIYJIbC K pa3BUTHIO. [IepBOOBITHBIE IIIEMEHHBIE KYJIBTYPbI 3BOJIIOLIMOHUPYIOT OJaroiaps CKpeluBaHuio U
60pn0e 3a CcyIIecTBOBAaHUE MEXKYy HUMHU MOJIOOHO TOMY, KaK 3TO MPOUCXOJUT B )KMBOTHOM MHpE.
[uBuinzanus 3BONIOLMOHUPYET MO JeHCTBUEM BHYTPEHHHX (akTopoB. [IpaBaa, M IMBUIM3ALMAM HPOILIOTO
CBOMCTBEHHO OBLIO OCTAHABIMBATHCS B PA3BUTHH, JOCTUTAsl KAKOTO-TO MOTOJIKA, HO CKAYKU BCe XkKe ObLIN
Ype3BbIYANHO BEJIUKU MO CPABHEHHUIO CO CKAUKaMU B MIEPBOOBITHBIX KYJIbTypaxX U OHU YBEIMYUBAIUCH 110 MEPE
YTBEPKICHHSI KPUTHYECKOTO MbIIIeHUs. COBpeMeHHasl IIUBUIIN3AINS I100aIbHa, TaK 9TO (DaKTOp ee OOPHOBI
3a CyII[ECTBOBaHME KakK LEJNOTO (T. €. C KOHKYpEHTaMH) OTIAJaeT, U BCE €€ Pa3BUTHE MPOUCXOTUT
HCKITIOYUTENIBHO MO/ IEHCTBUEM BHYTPEHHUX MPOTUBOpEUHii. B cylIHOCTH, TOJBKO C MepeXxo0M Ha YPOBEHb
KPUTHYECKOT'O MBIIICHHSI TPOSBUIACH PEBOJIIOLIMOHHAS CYIIIHOCTh BOZHUKHOBEHUS MBIIIJICHUS U TI0
HacTofIeMy Hadanach Jpa Pa3zyma.

B mpornecce MmeTacucTeMHOro nepexoza ObIBaeT, Kak Mbl 3Ha€M, MOMEHT, KOT/1a HOBOE KaueCTBO HE
OCTaBJISIOIUM COMHEHUH 00pa3oM JEMOHCTPUPYET CBOM MPEUMYIIECTBA, U C ’TOT'O MOMEHTA METaCUCTEMHBIN
Mepexo/i MO’KHO CUUTATh CBEPUIMBIIMMCS OKOHYATEIbHO U O€CIIOBOPOTHO. B nepexoe Kk KpUTHIeCKoMy
MBIIIJICHUIO 3TOT MOMEHT — KYJIbTypa ApeBHEN [ 'pennn, KOTOPYIO COBEPILIEHHO CIIPaBEAJINBO HA3bIBAIOT
KOJIBIOEITBIO COBPEMEHHOH MBUIIM3AINY U KYJIbTYpPbL. B 3TO BpeMsi — OKOJIO IBYX C MOJIOBHHOM THICSYETICTHIA
Ha3aJ — BO3HMKIN puiiocodus, JOrMKa U MaTeMaTHKa (MaTeMaTHKa B IIOJIHOM CMBICIIE CJIOBa, T. €.
BKJIIOYAIOLIAs 10Ka3aTeNabcTBa). M ¢ 3TOro BpeMeHn KpUTHYECKOE MBIIIUIEHUE CTAJI0 MPU3HAHHOMN U
HE00X0IMMO OCHOBOW pa3BUBAIOLICICS KyIbTYPHI.

L JleBu-bprons JI. [TepBoObiTHOE MbIIIeHue. M.: Ateuct, 1930.

I'naBa 9. MaTtemaTuka 10 rpekoB

9.1. Owumnbka npupoabl

Me1 y>ke MpUBOAMIIN MIPOLIECC CUETa B KAUE€CTBE MPUMEPA UCIIOIB30BAHUS MOJIEIH IEUCTBUTEIIBHOCTH, KOTOpast
HE COJICPXKUTCS B MO3TY, a CO3/1a€TCs Ha YpOBHE si3bIka. U 3T0 odueHs sipkuid mpumep. CYeT OCHOBAH Ha
CIIOCOOHOCTH PaCHJICHSTh OKPYKAIOIIUNA MUP Ha OTJENbHBIE MPEAMETHI. ITa CIIOCOOHOCTh BO3HUKIIA JOBOJIBHO
JTABHO B XO/I€ ABOJIIOIIMH; BBICIITNE TTO3BOHOYHBIE 00JAAI0T €10, TO-BUAMMOMY, B TAKOU K€ Mepe, KaK U
4enoBeK. SICHO, YTO Ui yCTENHOM 00phOBI 3a CYIIeCTBOBaHHE KUBOMY CYIIIECTBY, YMEIOIIEMY pa3inyaTh
OTJICJTBHBIC TIPEMETHI, ObLTO OBl HEOSCIIONIE3HO TAK)KE YMETh HX CUUTATh (3TO IMTOMOTIIO OB, HAIPUMED,
OpHEHTAIINH B HE3HAKOMOI MeCTHOCTH). OnCaHKe ¢ TOMOIIBIO YHUCE SIBISIETCS €CTECTBEHHBIM
WHTETPATBHBIM JIONOJHEHUEM K TH(DPepeHITHaTBHOMY OMTUCAHHIO C IIOMOIIBIO0 PACTIO3HABAHUS OTACTBHBIX
npeaMeToB. C Ipyroif CTOPOHBI, KWOEPHETHUECKUIA anmnapar Ui paclio3HaBaHUs YUCEI, T. €. ISl CUeTa, MOXKET
OBITH YPE3BBIYAITHO MPOCTHIM. JTa 3a7a4a ropasio 0oJiee Jgerkas, 4YeM pa3IndeHue OTICTbHBIX MPEIMETOB.
[ToaTomMy MOHO OBLTO OBl OKUAATH, YTO PACIIO3HABAHUE YHCET B MpeeiaX, 00yCIOBICHHBIX YCTPOHCTBOM
OpTaHOB 3pEHUs, TTOSIBUTCS B XOJ€ IBOJIONMH. UeIOBEUECKHII I1a3 MOKET pa3iniaTh OJHOBPEMEHHO JECATKH U
COTHH OTJIENBHBIX MIPEAMETOB. MBI MOTJIH OBl OKUIATh, YTO C OJJHOTO B3TMsiAa OyaeM TakkKe JIETKO OTJINYaTh



COBOKYITHOCTb U3 IByXCOT IPEAMETOB OT COBOKYITHOCTH U3 JIByXCOT OJJHOTO, KaK JIBa IpeIMETa OTIMYAEM OT
Tpex.

Onmnako mpupoa He TIoXKeTaia Wik He CyMelTa JIaTh HaM 3Toi criocooHocTr. HemocpencTtBeHHO
pacro3HaBaeMble YUCIIa CMEXOTBOPHO MaJlbl — OOBIYHO J10 YeTbIpeX — MATU. C IMOMOIIbI0 TPEHUPOBKH MOKHO
HEMHOTO IIPOJIBHHYTHCS BIIEPE], HO JETACTCS ATO ITyTEM MBICIEHHOTO pa30nueHns Ha TPYIIIBI HIH
3aITIOMMHAHUSI KAPTHHBI B LIEJIOM C MOCTIEIYIOIUM cueToM B yMe. OrpaHHueHHe Ha HEITOCPEICTBEHHOE
pacrio3HaBaHue octaercs. OHO HUKaK HE CBSI3aHO C YCTPOHCTBOM OPIraHOB 3pEHUS U 00YCIIOBICHO, OYEBHIHO,
KaKMMHU-TO OoJiee TITyOMHHBIMU 0cOOeHHOCTIMH cTpoeHHs Mo3ra. Kakumu xe? [loka He 3Haem. OgHO
00CTOSITEILCTBO 3aCTABIISICT 33 JyMaThCs M OACKA3bIBAET HEKOTOPBIE TPEINOI0KEHH. BoT OHO.

Kpome npocTpaHCTBEHHOr0 paclio3HaBaHMs YUCEN, €CTh €1IE€ BPEMEHHOE pacio3HaBaHue. J[BOMHOM CTYK B
JIBEPb Mbl HUKOTJIa HE CITyTaeM C TPOMHBIM WJIM OANHApHBIM. HO BoceMb WiIH 1eCATh yAapOB 3TO YK€ 3aBEIOMO
«MHOT'0», X1 pa3jindaTb TAKUC 3BYKH Mbl MOKEM TOJIBKO I10 UX CYMMapHOfI IpOAOJIKUTCIIbBHOCTHU (3T0
COOTBETCTBYET CYMMAapHOU IIONIAIH, 3aHATON OJHOPOAHBIMU IPEAMETAMU MTPU IPOCTPAHCTBEHHOM
pacno3HaBanu). [Ipenen, orpannunBaronuii 06a BUAa pacno3HaBaHUs yucell, oquHakoB. CitydaiiHo 11 3T
coBrniazieHue? BbITh MOXKET, HENTOCPEICTBEHHOE PACIIO3HABAaHUE YHCEI BCETJa MMEET BPEMEHHYIO TPUPOY U
OTpaHUYEHO EMKOCTHIO MIHOBEHHOM (OIIEpaTUBHOM) MaMsATH — YUCIIOM CUTYallui, KOTOPbIE OHA BMEIIAET.
OrpanudeHne Ha MPOCTPAHCTBEHHOE PAaclO3HaBaHKUE OOBSICHSACTCS MPU ITOM IPEANOI0KEHUU TEM, YTO
3pUTEIIBHOE N300pakeHNE Pa3BEPTHIBACTCS BO BPEMEHHU (IIPU 3TOM IMPOUCXOIUT OBICTPOE MEPEKITIOUCHIEC
BHUMAaHUS C MPEAMETa Ha PEIMET, O UYeM TOBOPUIIOCH BHIIIE) U MOJAETCs sl aHaIN3a Ha TOT K€ caMbli
amnmapar.

Tak unu vHave, HO B HAIIIEM MO3TOBOM YCTPOICTBE MPUPOAA OCTaBWIIA JOCAAHYIO HEJIOJCNIKY M CBOIO paboTy
10 CO3/IaHUI0 «IIPOAOJKEHHS MO3Tay» YEJIOBEK HAUYMHAET C UCIPABJICHHUS €€ OIINOKHU: OH YYUTCS CUUTaTh. Tak
Ha4YMHAETCA MaTeMaTHKa.

9.2. CyeT n namepeHune

®DaxThl yOSTUTENEHO CBUIECTEIBCTBYIOT O TOM, YTO CYET BO3HHUKAET paHbllle, YeM Ha3BaHus yuceln. lHaue
TOBOPSI, IEPBOHAYAIBHO SI3BIKOBBIMH O0BEKTAMHU IS IOCTPOCHUS MOJICIH CITy KaT HE CIIOBA, a BBIACIICHHBIC
OJIHOTHUITHBIE TIPEIMETHI: TTAJIBIIbI, KAMEIIKH, Y3EJIKH, YePTOUYKH. ITO B ecTeCTBEeHHO. [Ipy BOBHUKHOBEHUH
SI3bIKA CJI0BA CBS3BIBAIOTCS TOJIBKO C TEMH MOHATUSIMH, KOTOPBIE YKE CYILIECTBYIOT, T. €. pacno3Haiorcs. CioBa
«OJIUH», «IIBa» ¥, BO3MOXXHO, «TPW» MOSIBIISIOTCS HE3aBUCUMO OT cueTa (€CJIM MOHUMATH IO CYETOM
MPOLEAYPY, TPOTSKEHHYIO BO BPEMEHU U 0CO3HABAEMYIO KaK TaKoBasi), OO OHU OMUPAIOTCS HA
COOTBETCTBYIOIIME HEHpOHHBIE MOHATH. Cl10oBaM i OOJIBIINX YHUCEIT B3SAThCSA HEOTKyAa. YToObI mepenath
YUCJIEHHOCTb KaKON-TO IPYIIIbI IPEIMETOB, YEJIOBEK MOJIb3YETCS CTAHIaPTHBIMU MPEeIMETaMU, yCTaHABIUBas
MEXy HUIMH — OJIMH 3a IPYTUM — B3aMHO OJTHO3HAYHOE COOTBETCTBHE. ITO M €CTh cueT. Korma cuer
CTAaHOBUTCSI PACTIPOCTPAHCHHBIM U MPUBBIYHBIM JIEJIOM, JJIsi HanboJiee 9acTo BCTpevarommxcs (T. €.
HEOOJIBIIINX ) TPYMI CTAHIAPTHBIX MPEJAMETOB BO3HUKAIOT M CJIIOBECHBIE 0003HaueHus. Ha HeKoTophIx
YUCJIUTENIbHBIX OCTAJUCH CIE/bl UX MPOUCXOKIACHUS. Tak, pycCKOe CIIOBO «IIATh) MOJA03PUTEIHLHO TTOX0XKE HA
CTapOCIAaBSIHCKOE «IISI/Ib» — pyKa (MATh MaibIeB).

EcTb nepBoObITHBIE HAPOABI, Y KOTOPBIX BCETO /1B WM TPU YUCIUTEIbHBIX: OJUH, 1Ba, TpU. Bce ocTtanbHoe —
MHOro. Ho 310 BOBce He HCKIIIOYAE€T YMEHHs CUUTATh C MIOMOILBIO CTAHAAPTHBIX NIPEAMETOB U IIEPEIaBATh O
YHUCJIEHHOCTH IIyTeM pa30MeHMsI Ha JBOWKHU U TPOUKH WJIH IyTEM TaKHX, HE pEAYLIUPOBAHHBIX €I11€ BHIPAKEHUH,
KaK «CTOJIBKO, CKOJIBKO HaJIbIEB Ha JABYX PYKax, OZHOM Hore U eie oguH». [IpocTo noTpeGHOCTh B cyeTe elle
HE TakK BeJMKa, YTOOBI 3aBOJUTH ClielMaIbHble cioBa. [locaenoBaTenbHOCTh «O/IMH, ABa, TPH, MHOTO»
OTpa’kaeT He HECIIOCOOHOCTh K CUETY J0 YEThIPEX M Jalibllle, KaK HHOI' 1A TyMaloT, a pa3iIndyuie, KoTopoe
MIPOBOJIUT YEIIOBEUECKUI MO3T MEXKITy ITEPBBIMH TPEMS YHCIAMH U BCEMHU OCTaIbHBIMU. 160 coBceM 6e3
HanpsKeHUs: U 0€CCO3HATENILHO MBI PACIIO3HAEM TOJIBKO YHcia 10 Tpex. s pacrio3HaBaHUs YEeTBEPKU HAl0
y’K€ CHEeINAIbHO COCPEOTOUUTHCS. TaK 4To HE TOJIBKO IS IUKapeil, HO U JUIs Hac BCe, YTO OOJIBIIE TPEX,
MHOT0.

UtoOkI mepeaTh OOJBIITNE YHCIIA, JTFOU CTAIH CYUTATh «OOIBIIMMU AMHUIIAMIY) — MSATEPKaMU, JCCATKAMH,
IBaAATKAMU.



Bo Bcex M3BECTHBIX HaM CUCTEMax c4eTa OOJbIINE €AMHUIIBI KPATHBI MSITH, YTO CBUAETEILCTBYET O TOM, YTO
MEPBBIM CYETHBIM HHCTPYMEHTOM BCETAa CTAHOBWJIMCH MaJbIbl. 13 KOMOMHAIMK OOIBIINX €AUHUL BOSHUKIIN
e1ie OoJbIIMe eAUHUIIBL. B TpeBHEETUIeTCKUX Manupycax BCTPEUatoTCs OTACIbHBIE HEPOTTIUQBI,
n300pakaroIye Yucia 0 AeCATH MUJTHOHOB.

Hauano uzmepenus, kak U cuera, OTHOCUTCS K ITyOOKOH IpEBHOCTHU: Mbl HAXOUM €TI0 YK€ y IepBOOBITHBIX
Hapo0B. M3MepeHue npeanoiaraeT yMeHle CUuTaTh U TpeOyeT IOTOIIHUTEILHO BBEACHUS €INHUIIBI
U3MEPEHUs] — Mepbl U3MEPUTEIBLHON MPOLENYPBI, COCTOSIIEH B CPAaBHEHUN U3MEPSEMOTO C €IUHHLIEH.
JlpeBHelie Mephl CBSI3aHbl C YETIOBEUECKHUM TEJIOM: IIar, JIOKOTb, (YT (CTYIHS).

C BO3HMKHOBEHHEM ITUBUIM3AIMH MOTPEOHOCTh B CYETE U B YMEHUHU BHITIOJIHATH apu(MeTHIeCKIe NeHCTBUS
pe3ko yBenuuuBaercs. [Ipu pa3BUTOM 00111€CTBEHHOM MPOU3BOJICTBE PETYIUPOBAHUE OTHOIICHUN MEXTY
JTIOABMH: OOMEH, pa3ziell UMYIECTBA, HAIOTOO0I0KEeHHE — TPeOyeT 3HAHUS apUPMETHKHU U SJIEMEHTOB
FCOMCTpI/II/I. N Ml HaXO0JIUM 3TU 3HAHUA B I[pCBHGﬁHIHX N3 N3BCCTHBIX HAM HI/IBI/IHI/I3aIII/II>'I —_— BaBI/IJIOHCKOfI 158
E€TUIICTCKOM.

9.3. 3anucb uncen

3anuch yuceln B APEeBHOCTH (pHcC. 9.1) HATMISIIHO IEMOHCTPUPYET OTHOLLIEHUE K YUCTY KaK K HEMOCPEICTBEHHOM
MOJIeNIN ACUCTBUTEIBHOCTH. Bo3bMeM, Hanpumep, erunerckyto cucteMmy. OHa Obl1a OCHOBaHA Ha JIECATUYHOM
MIPUHITUIIE U COZEpKajia HePOTTUQBI IS €TUHHUIBI (BEPTUKATIbHAS YEPTOUKA) U «OOIBIINX eAUHUID. UTOOBI
1300pa3uTh YUCIIO0, HAJI0 OBLIO MOBTOPUTH UEPOTIIH( CTOIBKO pa3, CKOJIIBKO pa3 OH BXOJHUT B YUCIIO.
AHanoruuHpIM 00pa30M 3alKChIBAJIM YKCIIa Apyrue Hapoabl ApeBHocTU. K aTol mpocTeiteit popme 3anucu
IIPUMBIKAET U pUMcKast cucteMa. OHa OTJINYaeTcs JUIIb TEM, YTO KOI/Ia MEHbIIAs €IMHUIA CTOUT CJIEBA OT
OoubIeil, ee Halo0 HE MPUOABIIATH, @ OTHUMATh. JTO HEOOIBIIOE YCOBEPIIEHCTBOBAHUE (BMECTE C BBEICHHEM
MIPOMEKYTOUHBIX euHuLL: V, L, D) ycTpaHniao He0OX0JUMOCTb BBIIMCHIBATH MOJIPSIT MHOT'O OJJMHAKOBBIX
CHMBOJIOB, M CAEIAJI0O PUMCKYIO CUCTEMY CTOJIb KOHKYPEHTOCIOCOOHOM, YTO OHA CYILIECTBYET U IO CEH JEHb.
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Puc.9.1. 3amuce uncen pa3nuIHBIMU HapoaaMu ApeBHOCTH (13 kauru: ['neitzep .M. Ucropus maTtemaTku B mkoje. M., 1964)

Eme 6omnee pagukanbHpiii criocod n30ekaTh TPOMO3IKOTO TIOBTOPEHUSI CHMBOJIOB — 3TO 0003HAYUTH
KITFOUEBbIC YUCla (MEHBIIE JECSITH, 3aTeM KPYTJIbIE IeCATKH, COTHU U T. 1I.) MOCIE0BaTeILHBIMU OYKBAMHU
andasurta. Tak UMEHHO W TTOCTYIHIM Tpeku okosio VIII B. 10 H. 3. [{7s1 equHUI, 1€CATKOB M COTEH UM XBaTUJIO
ashaBuTa; YUCIA, OOJBIINE THICSIUHU, U300pakaIuch OYKBaMH CO IITPUXOM BHH3Y cieBa. Tak £ o6o3Haydano 2, k
— 20, £ —2000. DTy cuctemy MepeHsId y TPEKOB MHOTHE HApObl: apMsIHE, €BpeH, CiIaBsiHe u Apyrue. [Ipu
andaBUTHON HyMepaIuy «MOJICIbHBIN» BHUJI YHCIIa COBEPIIICHHO UCUE3aeT, OHO CTAHOBUTCS MPOCTO CUMBOJIOM.



K Tomy ke pe3ynbTaTy NpUBOAUT U CKOPOIMCHOE YIPOUIEHNE 3HAKOB, UMEIOIIMX MEPBOHAYATBHO MOJEIbHBIN
BU/I.

I m X X X XX ?
1 2 3 4 5 6 B 10
3 233 333 2333 Al ¢
20 50 60 70 100 200

Puc. 9.2. UncinoBele 3HaKH KXapoOLITH

CoBpeMeHHBIE eBporeiicKue nu(pHI, Ha3bIBAEMbIE B OTIUYHE OT PUMCKHUX «apaOCKUMuy, 10O OHH MPOHUKIN K
HaM uyepe3 apaboB, UMEIOT, KaK MoJaratoT, UHAUNKCKOE MpoucxokaeHrne. He Bce crenuanucTsl coriamarTes ¢
9TOU TrUnoTe30il. B MHAMNCKNUX MUCbMEHHBIX JOKyMeHTax Ludpsl Becrpeyatores Brepsbie B I B. 10 H. 3. B 310
BpeMs B X0y ObLIO JiBa BUJa MUChMA: KXapOIITH U OpaxMHU — M KaX/10€ U3 HUX UMEJIO CBOM YMCIIOBbIE 3HAKH
(puc. 9.2 u 9.3). CucreMa KXapoIITH HHTEPECHA TEM, YTO B KAUECTBE MPOMEKYTOYHOIO Tara MEXKIY
€IMHULIEH U 1eCATHIO BBIOMPAETCs YHUCIIO YeThipe. BeposTHO, KOCOH KpecT B KaueCTBE YETBEPKU COOJIa3HUI
COo3/aTeseil ynuces KXapouTH MPOCTOTON HAaMCAHUS [TPH MOJTHOM COXPAHEHUU MOJIEIBHOCTH (YEThIpE JTyya).
YucroBsle 3Haku OpaxMu Ooiee 3KOHOMHBIL. CUMTAIOT, YTO MEpBbIE AEBITH 3HAKOB OpaxMu MOPOJNIN B
KOHEYHOM CYeTe COBpeMeHHbIe Iu(psI (puc. 9.4).
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Puc. 9.3. UncnoBsle 3HaKH Opaxmu

VYTpaTa ynciaMu MOJICIBHOTO BUJA C JIMXBOW KOMIIEHCUPOBAJIACh MCIIOIB30BAaHUEM B IPEBHEM MUpE aOaKa —
CUETHOM JOCKH C MapajuIeIbHBIMK MPOPE3SIMH, 10 KOTOPBIM IepeIBUTATNCH KaMeIIKH. Pa3HbIie mpopesn
COOTBETCTBOBAJIM €JMHHUIIAM PAa3HOTO JOCTOMHCTBA. AOGaK N300peiu, BEpOSTHO, elle BaBWIOHSIHE. OH CITy KU
IS BBITIOJTHEHHMS BCEX YETHIpeX JIeHCTBUI apupmeTnku. ['pedeckue Kymisl IUPOKO IMOJIE30BATMCH a0aKoM,
TOTO 7K€ TUIIAa CYETHBIE JOCKH OBLIN B X0y Y puMJIsiH. JlatuHCKOe citoBo calculus (kameriek) craigo 0003HaYaTh
TaKKe «UCUYUCICHUE». PUMIIIHE e mpuayMaiy Ha/leBaTh CUCTHBIE KAMEIIKH Ha PEHKH; TaK BO3HUKIIN CUETHI,
KOTOPBIMH Y HAC TOJB3YIOTCS U IO CUX NOpP. DTU MpOCTEHIne cueTHbIe MPUOOPHI UMENH 0OJIbIIOe 3HAYCHHE, U
TOJIBKO TTOCJIE TOTO, KaK MOTHOCTHIO C(hOPMHUPOBAIACH TIO3UIMOHHAS CUCTEMAa CUNCIICHHS, OHH CTAJIH yCTYIaTh
MECTO BBIKJIAJIKaM Ha rpuenpHOi Jocke mim dymare.
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Puc. 9.4. T'eneanorus coBpemeHHBIX nudp (1o Menninger, Zahlwort, Ziffer)
9.4. No3numoHHasa cucrtema

OCHOBBI NO3UIIMOHHOW CHCTEMBI 3AJI0KWJIA BABWIIOHAHE. B cucTemMe cunciieHns, KOTOPYIO OHU 3aMMCTBOBAIN
OT CBOMX IPEAIIECTBEHHUKOB — LIyMEPHUUIIEB, MBI C CaMOT0 Hayazia (T. €. B APEBHEHIINX JOLIECAIINX 10 HAC
TJIMHSAHBIX TaOJMMYKaX, OTHOCSIIMXCS K HA4ally TPEThETO ThICSYEIeTHS 10 H. 3.), BUAUM JBE OCHOBHBIE
«OOJIBIITNE EIMHUIBDY — NECATh U ImecThAecT. OTKyAa B3sSJI0Ch YHCIIO MIECTHIECAT — 00 3TOM MOYKHO TOJIBKO
noranbeiBaThes. M3BecTHBIN necTopuk Matematuku O. Helirebayasp mojaraet, 4To HICTOYHUKOM IMTOCITYKHIIO
OTHOLIEHUE MEXIY OCHOBHBIMH JICHE)KHBIMU €IUHUIIAMU, UMEBIIUMH XO0KJIeHHE B JIBypeube: ojiHa mara (1o
IPEYECKU MUHA) COCTABIIsIA IIECTHAECAT uiekenetl. Takoe 0OObsICHEHHE HE YJIOBJIETBOPSIET HAIIETO
JTFO0OMBITCTBA, MO0 TOTYAC K€ BO3HUKAET BOMPOC: a TOUYEMy B MaHE MIECThIECAT Iiekeneii? He moTomy i kak
pas, 4To B X0y Obula mectuaecaTUpuyHas cucreMa? Beap He MOTOMY MBI CUUTAEM JAECATKAMH U COTHSIMHM, YTO
B pyOute cro komeek! Accupuonor @.Tropo-/laHxkeH NPUBOAUT JTMHTBUCTUIECKIE apPTYMEHTHI B TIOJIB3Y TOTO,
YTO CUCTEMa cyeTa Obljla IEPBUYHBIM SIBIEHUEM, a CUCTEMa Mep — BTOPUUYHBIM. BbIOOp uncia mecThaecar
ObUI, OYEBHUIHO, HICTOPUYECKOH CITy4ailiHOCTBIO, OJTHAKO BPSIJI JIU MOYKHO YCOMHUTBCS, YTO 3TOH CIIy4alHOCTH
crmoco0CTBOBAjIA Ba)kKHAas OCOOCHHOCTE YHCJIa IISCThACCAT. OHO MUMEST HEOOBIUaliHO MHOTO JeIHuTeneH: 2, 3, 4,
5,6,10, 12, 15, 20, 30. DTO CBOMCTBO OUYEHb MOJE3HO U AJIS IEHEKHOMN eIMHUIIBI (C TEX MOP KaK CYHIECTBYIOT
JI€HbT U, CYILIECTBYET U JIeJICHHE UX MIOPOBHY ), U JJI1 OCHOBAHHUS CUCTEMBI CUETa, €CIIU MPEINOJI0KUTh, UTO
KaKON-TO MyJpeIl BBEN €€, PYKOBOJICTBYSICh COOOPaXKEHUSIMH Y100CTBa BBIUHUCICHUH.

Maremarudeckast KyJIbTypa BaBHJIOHSH N3BECTHA HAaM 10 TEKCTaM, OTHOCSIIMMCS K JIBYM TTEPHUOJIAM:
npesHeBaBmiIoHCKOMY (1800—-1600 rr. 10 H. 3.) 1 3ntoxe CeneBku0B (305—64 rr. 10 H. 3.). CpaBHEHHE UX
MIOKa3bIBAET, YTO B MATEMATHUKE BAaBHJIOHIH KaKUX-JIMOO paJuKaIbHBIX TIEPEMEH 3a 3TU TTOJITOPA THICSYENCTHS
HE MTPOH30IILIO.

BaBusonsiHe n300pakaiy eUHUIYY Y3KUM BEPTUKAIbHBIM KIUHBIIKOM ¥, a 1ecsaTh — MUpOKUM
YyYy
TOPHU30HTAIbHBIM ( Yucno 35 BEIMIAAEIIO TaK: (€ ¥ ¥ . AHajIorTH9HO M300pakaiMch dyncia a0 59

BKIItounTENbHO. Ho 60 nm300pakanoch CHOBa Y3KUM BEPTUKAIBHBIM KIMHBIIIKOM, TAKUM ke, Kak equHuma! Ha
CaMbIX IPEBHUX TaOJUYKAaX MOKHO BUJIETh, YTO KIIMHBIIICK, H300pakarommuii 60, Oobiie, 4eM KITWHBIIIEK
eauHULbl. TakuM 06pa3zom, yucio 60 He TOIBKO MOHUMAJIOCh KaK «0OoMbIIasi €MUHUIA», HO U U300paxanoch, B
OYKBaJILHOM CMBICJIC CJIOBa, Kak Ooubmast equHnIa. COOTBETCTBEHHO MOSBUIIMCH «OOJIBIINAC ACCSITKI JUIS
JECSITUKPATHO YBETUYECHHBIX OOJBIINUX €IUHUIL. 3aTEM pa3udyre MEXAy OONbIINMU U MaICHbKUMHU KITMHBIMU
CTEPJIOCh, OHM CTAJIM PACTIO3HABATHCS 110 CBOEMY TOJIOKECHHIO. Tak BO3ZHHUKIIA MO3UIIMOHHAS cucTeMa. Yucio
vy YyYy
LR (¢ A

747 =12 x 60 + 27 BaBUJIOHSIHHH 3amucai Obl B BUJE: . Yucnmy 60% = 3600 COOTBETCTBYET TPETUI



HIECTUACCATUPUYHBIN pa3psa u T. 1. Ho camoe 3amedarenbHoe, 4TO TaKUM e 00pa3oM BaBUIIOHSHE
n3o0pakayia 1 ApoOu. B vucie, ciaegoBaBieM 3a YUCIOM €IUHUIL, KaXaas eAMHUIa 0003Havana 1/60, B
CIIEAYIOLIEM 3a HUM YUCIIE — 1/3600 U T. A. B COBpeMEHHON JE€CATUYHOM 3alMCU MBI OTAEIISIEM LETYIO YaCTh OT
JTPOOHOM TOYKOW WM 3amsaToi. YeM e OTaesuiH enyto 4acTh oT ApoOHoi BaBuimoHsHe? Huuem! Yucno

v <<(MOFJ'IO C paBHBIM ycriexoM 0003HauaTh U MOJITOPA U JIEBIHOCTO. Ta e HeonpeIeIeHHOCTh HMela MECTO
¥ B 3aIIMCH 1IEJIBIX YMCEN: Yncna n, n X 60, n X 60 ¥ T. /1. GbLIH HEOTIHIMMBL. MHOKHUTEIN MM [IeTUTEIH,
KpaTHBIC MIECTUACCATH, HAI0 ObLIO J00ABIATH 1O CMbICTY. Tak kak 60 — JTOBOJIBHO OOJIBIIIOE YUCIIO, ITO K
0COOCHHBIM HETPUATHOCTSM HE TIPHBOTUIIO.

CpaBHuBasi BABUJIOHCKYIO ITO3ULIMOHHYIO CUCTEMY C COBPEMEHHOM, MbI BUJIUM, YTO HEOIIPEIEIEHHOCTD B
MHOHUTene 60 — pe3yNbTaT OTCYTCTBUS 3HAaKa HyJIb, KOTOPbIM MBI MPUITKCAIH Obl HY>KHOE YHCIIO pa3 B KOHIIE
LIEJIOTO YHUCIa MM Havajie IpoOHOro. Jpyrum pe3yapTaToM OTCYTCTBHUS HYJIS SIBIIsIETCS elie Oosee cepbe3Hast
HEOIpeeIEHHOCTh B MHTEPIPETAIIMH YUCIOBOM 3aliCH, KOTOpasi COOTBETCTBYET TOMY CIIy4ar0, KOT/1a MbI
CTaBUM HYJIM B IPOMEKYTOUYHBIX pa3psaax. B camoM ferne, Kak OTIIMYUTH B BABWJIOHCKOM 3anucu yuciio 3601 =
1 x60%+0x60+1oruncna 61 =1 x 60 + 1? O6a 5T uncna M300pakaroTcsl AByMs equHuIaMu. MHorna
HEOMNPEAEIEHHOCTh TAKOT'0 POJa YCTPaHsIach IIyTEM OTOJBHUKEHHS YNCEN IPYT OT APYyra C OCTaBICHUEM
cBOOOJHOrO MeCTa JUIsl HEOCTaloero paspsaa. Ho 3TOT MeTos He MPUMEHSIICS CUCTEMAaTUYECKH U BO MHOTHUX
cirydasix 0OJIbIION MpoOe Mex /1y YUcIaMi HUYero He o3Havajl. B acTpoHoMHuYecKuX TabiauIax SMmoxu
CeneBkU0B BCTpedyaeTcs 0003HaYeHHE OTCYTCTBYIOIIETO pa3psiaa ¢ MOMOUIbIO 3HAaKa, aHAJIOTMYHOTO Hallei
Touke (pazaenutelnsb (pa3). B 1peBHEBaBUIOHCKYIO SMIOXY HUYETO MOJOOHOTO MBI He HaxoauM. Kak xe
yMYIpPSUIACH APEBHUE BaBUJIOHSHE N30€raTh My TaHUIIbI?

1
[TosararoT-, 94TO pa3rajaka COCTOUT B CICAYIONIEM.

PanHue MaTemMaTuuecKre TEKCThI BABIJIOHSH, JOLIEAIINE 10 HAC, TPEIICTABIISIFOT CO0O0M COOPHUKH 33729 U X
pelieHui, co3faHHbIe HECOMHEHHO KaK yueOHbIe mocoous. VX 1eap — 00y4duTh IPaKTUISCKUM ITPHUEeMaM
penienus 3ana4. Ho H1 B O/THOM U3 TEKCTOB HE OMHCHIBAETCS, KaK MIPOU3BOIUTH apU(METHIECKHE ICHCTBUS, B
YaCTHOCTH TAaKHUE CJIIOXKHBIC JIJISi CBOETO BPEMEHHU, KaK YMHOKEeHHE U JeneHue. ClenoBaTenbHo,
MIPEIIOJIarajioch, YTO YUEHUKH KAKUM-TO 00pa30M yMEIOT 3TO JieaTh. Tak Kak COBEPIIEHHO HEBEPOSITHO,
YTOOBI BEIYUCIICHHUS MPOU3BOMINCH B YME, €CTECTBEHHO MPEATION0XKHUTH, YTO BABUJIOHIHE TI0JIb30BATHCH
KaKUM-TO CUETHBIM MpUOOpoM THma abaka. Ha abake 4riciia BRICTyHalOT B CBOEM HATYpPaIbHOM, CTUXUITHO
TTO3UIIMOHHOM BHJIE, a CTICIIUATBHBINA 3HAK JUTsI HYJISl HE HY>KEeH, 00 00p03/1Ka, COOTBETCTBYIOIIAS ITyCTOMY
paspsiy, IpocTo octaercst 6e3 kamemkoB. [IpencraBnenue yncina Ha abake ObLTO OCHOBHOM (hOpMOii 3a1aHUS
YuCia, U B 9TOM IIPEJICTABIICHUH HE ObLIO HUKAKOW HEONPEACIICHHOCTH. Uncia, KOTOPhIE MPUBOISATCS B
KJIMHOIIMCHBIX MaTEeMaTHYECKUX TEKCTaX, UTPAIOT POJIb MOATAMHBIX OTBETOB, MPU3BAHHBIX KOHTPOJIUPOBATH
MPaBUILHOCTH XOJIa PEIICHUs. Y YSHUK JIeIal BBIKJIAIKK Ha abaKke M CBEPsUICS C TIIMHSIHON Tabmuukoi. SIcHo,
YTO TAKOMY KOHTPOJIIO OTCYTCTBUE 3HAKA JJIS yCTHIX pa3ps0B HUCKOJIBKO He mpensTcTBoBano. Koraa
pacIpoCTpaHUIUCh 00BEMHUCTHIE ACTPOHOMUYECKUE TAOIHIIBI, CITYKAIUE YKE HE ISl KOHTPOJIS, @ B KAUSCTBE
€IMHCTBEHHOTO UCTOYHHKA JIAHHBIX, CTAIIU YIIOTPEOIATh U pa3IeIUTENbHBIN 3HAK IJIs1 0003HAYCHUS MyCTHIX
paspsanoB. OgHAKO CBOM «HYJIbY) BaBUJIOHSIHE HUKOT/Ia HE CTABWJIM B KOHIIE YHCJIa: OYEBHIHO, OHH €T0
BOCIIPUHUMAJI UMEHHO KaK pa3/euTelb, HO HE KaK MOJIHOMPABHOE YHUCIIO.

[To3HAaKOMUBIINCH C ETUMETCKON U BaBUJIIOHCKON CHCTEMaMH 3alucy ApoOei u AecTBUN HaJ HUMU, TPEKU AJIs
ACTPOHOMUYECKUX BBIYMCIEHUI BBIOpaIu BaBUJIOHCKYIO, MO0 OHa Oblia HecpaBHEHHO Jydiue. Ho B 3anucu
LEJIBIX YUCENl OHU COXPaHWIIU CBOIO al(haBUTHYIO cucTeMy. Takum 00pa3oM, rpedeckasi cucTeMa,
yHoTpeOsABIIasICs B ACTPOHOMUH, OKa3aJIaCh CMEIIAHHOM: TIeJlas 9acTh Yrciia H300pakanach B IECATUIHON
HEMO3UIIMOHHOH cucTeMe, IPoOHast YacTh — MIECTUACCITHPUIHON TTO3UIIHOHHOM.

He cnumkom noruyHoe penieHue ams coznateneid Joruku! C ux Jerkoi pyKd MbI U 10 CUX MO CYMTAEM Yachl
U Tpaaychl (YIioBbIe) JeCATKaMU U COTHSIMHU, a JIEJIUM UX Ha MUHYTHI U CEKYH/IbL.

3aTo rpeKu BBEJIM B MO3ULIMOHHYIO CUCTEMY COBPEMEHHBIH 3HaK ) — HyJIb, IPOU3BE/S €T0, KaK M0J1araet
OOJIBIITUHCTBO CIEIUATMCTOB, OT IEPBOM OYKBBI CIIOBA 00IEV — «HUYTOY. [IpH 3amucy 1ensix yucen (Kpome
grcina () 3TOT 3HaK, €CTECTBEHHO, HE HAXOAWJ IPUMEHEHHs, 100 andaBUTHAs cHCTEMa, KOTOPOH MOJIb30BaIHCh
IpEKH, He ObUIa TTO3UIIMOHHOM.



CoBpeMEHHYIO CHCTEMY 3aliCH YHCeIT M300pesin MHAUUIBI B Hadasie VI B.H.3. BaBUJIOHCKMIA TO3UITMOHHBIN
MIPUHITUTT U TPEYECKHUI 3HAK HYJIb JJIs1 0003HAUYECHHMsI ITYyCTOTHI OHU TPUMEHWIN HE K OCHOBaHMIO 60, a K
ocHoBanuto 10. Cucrema noy4umnsiach U Mocjie10BaTeIbHOM, U SKOHOMHOM, U HE MPOTUBOpEUALEH TpaInuLIUH,
Y Ype3BBIYAHO yI0OHOM /17151 BEIYUCICHUN.

Wunuiine! nepenanu cBoro cucteMmy apadbam. B EBporie nmo3unmonHas cucrema cuucieHus nosisuiach B X VI B.
C MepeBOAOM 3HAMEHUTON apabckoit apudpmeTuku an-Xopesmu (an-XBapusmu). OHa BCTyIHIIA B dKECTOKYIO
00pBrOy C TPaAUITMOHHONW PUMCKON CHCTEMOM U B KOHIIE KOHIIOB ojeprkaia nodexy. Omnako emie B XVI B. B
I'epmanuu ObUT U3AaH U BBIACP)KAT MHOTO W3JIaHUH yUeOHUK apu(METHKH, B KOTOPOM HCIIOIB3YIOTCS
UCKJIFOUUTENIBHO «HEMELKUE, T. €. PUMCKHE IU(PBI, WIH, JTy4llle CKa3aTh, YUCIa, TaK Kak B TO BpeMs HuppaMu
Ha3bIBAJIA TOJILKO 3HAKU MHAMMCKON CUCTEMBI. B mpeucaoBuu aBTop MULIET: «S] U3JI0KUII 3Ty CUETHYIO KHUTY
OOBIYHBIMHM HEMELIKUMH YHCIIaMH Ha 0J1aro M MoJjib3y HEMOCBSIIEHHOMY YMTATEN0 (KOTOPOMY cpa3y TPyAHO
Oyzaet BelyuuTh HUGpHI)». Jecstuunsie npobu B EBporne cTanu ynorpebnars HaunHas ¢ Cumona CteBrHa

(1548-1620).
9.5. NpuknagHasa apudmeTnka

MarucTtpajbHbIi ITyTh K COBPEMEHHOM HAYKE JIEKUT Yepe3 KyJIbTypy ApeBHe I pennn, KoTopast HaciieroBaina
JOCTIDKEHUSI €THIITSH ¥ BaBUJIOHSH. OCTallbHBIC BIMSHUS M CBS3H (B YaCTHOCTH, TieperaTouHast (pyHKIus,
BBINOJIHEHHAsA apabamu) OblTH O0Jiee UM MEHEe CYIECTBEHHBI, HO PELIaloNIero 3HaueHus, Mo-BUANMOMY, HE
nMenu. VIcToku eruneTckoi u nryMepo-BaBUIOHCKOW IMBUIIN3ALUI TEPSAIOTCS BO MpaKe epBOOBITHBIX
KynbTyp. [ToaTomMy B Hamem 0630pe UCTOPUN HAYKU MBI OTPaHUYUMCS 3TUMH TPEeMs KyJIbTypaMH JPEBHOCTH.

O 3amucH 4ncen erunTsSHaMU U BaBIJIOHSHAMU MBI yske roBopriii. Hao Toiapko 100aBUTh HECKOIBKO CIIOB O
TOM, KaK ETUITSHE 3aMuchiBaNIU 1poOu. CucTeMa ux OblIa C COBPEMEHHOM TOYKH 3pSHHUS YpE3BBIUAITHO
OpHTHHAJIbHA U CTOJIb JKe HeyJ0OHa. Eruntsane nmenu crenuanbHyo GopMy 3aricH TOIBKO JUIS TaK
Ha3bIBACMBIX OCHOBHBIX JPOOCH, T. €. MOJYyYCHHBIX JCICHUEM SAMHUIIBI Ha [IEJI0€ YHCIIO, U CIIe JABYX MPOCTHIX
po0eii, IMEBIINX C APEBHHEX BPEMEH 0COObIC HEPOrTHdbI, a IMEHHO */3 1 °/4. BrpoueM B mo3aHeHAmIxX
nanupycax 0cob0e 0603HaUCHHE UTA /4 Mcue310. YTOOBI 3aIHcaTh OCHOBHYIO IpO0b, Ha0 OBLIO HaJ
OBBIYHBIM YHCIOM TTOCTABHTD 3HAK ©, 0003HAYAIOIIKIT «4acTh», Tak nn= /1.

OcTayibHBIC IPOOHW CTUNITSHE pasjiarajid Ha CyMMY HECKOJIBKUX OCHOBHBIX qpo0Oei. Hampumep, 3g
3aMMCHIBATIOCH KaK /4 + 1/g, a’/7 B Buge /g + Uog. Jlnis pe3ynbraTa neieHus 2 Ha 29 erunerckas Tabnuia qaBaina
paznoxkeHue 2/29 = 1/24 + 1/58 + 1/174 + 1/232.

Ha TexHuke cuera erunTsiH U BaBUJIOHSIH Mbl OCTaHaBIMBaThCs HEe OyaeM. JlocTaTouHo cka3aTh, UTO T€ U
JpyTue yMellu MPOU3BOJUTh YEThIpe eHCTBUA apu()METHKHU HaJl BCEMU YNCIIaMU (LIeIbIMH, APOOHBIMU HITH
CMEIIaHHBIMH ), KOTOPBIE BCTpEUAINCh UM Ha NpakTuke. /i neficTBuil ¢ 1poOsiMU OHU MOJIb30BAIKCh
BCIIOMOTaTeIbHBIMU MaTeMaTUYECKMMHU TaOIMIIaMu; 3TO TaOIUIIBI OOPATHBIX YHCEN y BABUJIOHSH M TaOJIHUIIbI
OCHOBHBIX Jpo0eil — y eruntsiH. ErunTsiHe 3anmceiBaim MpOMeKyTOYHbIE PE3yIIbTaThl Ha Marupyce,
BaBWJIOHSIHE, MIO-BUIMMOMY, BBITOJIHSIM JeHCcTBUSA Ha abake, MOITOMY JETaIM UX TEXHUKU OCTAIUCh
HEU3BECTHBIMU.

Uro e cunTanu apeBHUE MaTeMaTuku? ECTh OJTMH OTPBIBOK M3 €TUIIETCKOrO nanupyca BpeMeH HoBoro
Hapctsa (1500-500 rr. 10 H. 3.), B KOTOPOM O4Y€HB 0OOPA3HO U C OOJIBIION 0301 IOMOpPa OMUCHIBACTCS
ACATCIIbHOCTDb HAPCKUX IMUCHOB U KOTOpBIﬁ 10 dTou MPUYIUHC HCU3MCHHO NPUBOAUTCA BO BCCX KHUTAX I10
McTOpHH MateMatnki. He n36GeKIM U MBI 3TOH ydyacTi. BOT 3TOT OTpBIBOK™:

S xo4y 00BSICHUTH TEOE, YTO ITO TAKOE, KOTJ]Aa Thl TOBOPHUIIE: « S, TUCEI, JArOIUi IPUKA3Bl apMUN»... S
CTaBIIO T€Os B TYNHK, KOTJIa PUHOILY TeOe MOBEJIEHNE OT TBOETO T'OCIOMHA, T€0e — €ro LapCKOMY IHUCILY...
MYJpOMY MHUCIY, TOCTABJICHHOMY BO IJlaBe 3TOro Bokcka. Hamo caenaTh HaKJIOHHYIO Hachlb B 730 JOKTEH
JUITMHBI U 55 JIOKTEH MIUPUHBI, OHA COCTOUT U3 120 OTAENbHBIX SIIMKOB U MOKPBIBACTCA MEPEKIaTUHAMU U
TpocTHUKOM. Ha BepxHEeM KOHIEe OHa UMeEET BbICOTYy B 60 JI0KTeH, a B cepenune — 30 okTeil. YKIIOH ee
IBaXbI 10 15 okTel, a HacTui 5 mokTeil. CrpalnBaioT y BOeHa4YaIbHUKOB, CKOJTBKO MOHAT00UTCS
KMpIIUYEH, U Yy BCEX MUCLIOB, U HU OJIMH HUYETO HE 3HaeT. Bce oHM HazeroTes Ha Te0s U roBopsIT: « Thl



HCKYCHBIW MUCEL], MOH JIPYT, COCUMTAl 3TO AJis Hac nockopeil. ims TBoe ciaaBUTCs»... CKOJIBKO Ke HYKHO
KUpnuuen?

TekcT 3TOT, HeCMOTpS Ha CBOIO MOMYJISIPHOCTH, HE CIUIIKOM BpazymurteneH. OJIHaKo, Kak Obl Mbl €0 HU
TOJIKOBAJIM, OH JAeT MPEJCTAaBIECHUE O TEX 3aJlayaxX, KOTOPbIe MPUXOIUIOCH pellaTh €runeTCKuM nucuam. Mbl
BUJIUM, B YaCTHOCTH, YTO OHU JIOJKHBI OB YMETh BBIUUCIATH (CKOJIb BEPHO — 3TO IPYTroi BONPOC) MO
1 00beMbl. 1 elCTBUTENBHO, ETUNITSHE 00J1a )i HEKOTOPBIMU MTO3HAHUSAMU B T€OMETPUU. DTH MMO3HAHUS, TIO
BecbMa 000CHOBAHHOMY MHEHUIO JPEBHUX T'PEKOB, BO3HUKIH B caMoM Erunte. Oqun u3 GpuinocodoB HIKOIIbI
APHUCTOTEIS] HAYHHACT CBOE COYMHCHHIE CIIOBAMI™:

Tak kak HaM HEOOX0IMMO 371eCh 0003pETh HAYAJI0 HAyK U UCKYCCTB, TO MbI COOOIIaeM, YTO T€OMETpUs, 110
CBUJETEIBCTBY BECbMa MHOTHX, OblJIa OTKPBITA ETUNTSIHAMU U BO3HUKJIA IIPU U3MEPEHUH 3eMIIU. DTO
u3MepeHue OblI0 HE00X0AMMO BCIIEACTBHE Pa3nuTHsl peku Huia, mocTosHHO cMbIBaBIIero rpaHuibl. Her
HUYEro YAUBUTEIBHOT0, YTO 3Ta HayKa, Kak U Apyrue, BO3HUKIA U3 MOTpeOHOCTEN yenoBeka. Beskoe
BO3HUKAIOILIEE 3HAHNE U3 HECOBEPIIEHHOTO IIEPEXOUT B COBEPIIECHHOE. 3ap0K1asiCh IIyTEM YyBCTBEHHOTO
BOCIIPUSATHUSA, OHO ITIOCTOSTHHO CTAHOBUTCS MPEIMETOM HAIIETO PACCMOTPEHUS U, HAKOHEL, JeJIaeTCs
JOCTOSIHMEM HAILIETO pasyMa.

JleneHne 3HaHUS Ha HECOBEPIIEHHOE U COBEPUICHHOE U ONPEIEICHHAs H3BUHUTEIbHAS HHTOHALUSA 110 TOBOLY
«HHU3KOT0» MPOUCXOXKIACHUS HAYKH — 3TO, KOHEYHO, OT rpeyeckoro ¢uiocoda. EruntsaHe, kak 1 BaBUIIOHSHE,
HE 3HaJIM HU4ero 1mojo0Horo. J{i1s Hux 3HaHue ObIJIO 4YeM-TO BIOJIHE OJHOPOAHBIM. OHU yMeNHu AesaTh
reOMETPUUECKUE TIOCTPOCHUS U 3HAIH (POPMYJIIBI JJIs TUIOIIAAN TPEYTOJIbHHUKA U KPyTa, KaK yMEJH CTPEJIATh U3
JTyKa U 3HaJI CBOMCTBA LIeJIeOHBIX TpaB U 1aThl pazinuBa Huma. 'eoMeTpun kak CKycCTBa BBIBOJUTD
«HUCTUHHBIE» (POPMYIIBI Y HUX HE ObUIO, OHA CYIIIeCTBOBAJIA, 10 BeIpaxkeHHIo b. Ban nep Bapaena, mumb kak
paszzaen npuknaouou apugmemuxuy. O4eBUIHO, IPH MOTyUYEeHUH (HOPMYJT OHU UCIOIB30BAIM HEKOTOPBIE
HaABOJAIINE COOOPaXKEHHSI, OJTHAKO 3TH COOOpakeHHUs MaJio KOro nHTepecoBain. Ha oTHomenue k Gpopmyiie
OHHU HE BJIMSUIN.

9.6. NNo3HaHMA ApeBHUX B reoMeTpumn

UYro ke 3HaNM erunTsHe 13 reometpun? — [IpaBuibHBIE POPMYITBI IUTS TUTOMIAIN TPEYTOIBHUKA,
MPsIMOYTOJIbHUKA, Tpanenuu. [1nomans HenmpaBMIbHOTO YE€ThIPEXYTOJbHIKA, KAK MOXKHO CYIUTh 110 OJTHOMY
COXpaHMUBIIEMYCS JOKYMEHTY, BBIYACIIIACH TaK: IIOIyCyMMa ABYX IPOTUBOJIEKAIINX CTOPOH YMHOKaIach Ha
MOJIyCYMMY JIBYX JIpYTHX MPOTUBOJIEkKAIIUX cTOpoH. Dopmyria ata rpy0o HeBepHa (32 UCKIIIOUEHUEM TOTO
Clly4asi, KOI/1a YeThIPEXYTOJbHUK MIPSIMOYTOJIbHBIN U KOTJja OHA HE HykHa). HU B KakoM pa3yMHOM CMBICIIE €€
HEJIb3sl Ha3BaTh JIaXKe MPUOIMIKEHHOM. ITO, MO-BUIUMOMY, ITEPBIN 3aUKCUPOBAHHBIN UCTOPUEH TTPUMED
YTBCPIKACHUSA, KOTOPOC BBIBOAUTCA HC U3 CPABHCHUSA C ONIBITHBIMH JAdHHBIMHU, a U3 ((06H_[I/IX COOGp&)KCHI/II\/JI».
T0mams Kpyra erinTsHe BRIYHCISIIN, BO3BOIS B KBAIPAT /o €r0 [UaMeTpa. ITO COOTBETCTBYET
MPUOIMKEHHOMY 3HAUEHUIO YHCIIa 77, OTIMYAoEeMyCcsl IPUMEPHO Ha 1% OT HCTUHHOIO 3HAYEHMUSI.

O0Bembl napayieNenune 0B U HUIMHIPOB BHIYUCISUINCH YMHOXKEHHUEM IUIONIAIM OCHOBAHUS Ha BBICOTY.
BoicimM 13 U3BECTHBIX HaM JOCTUKEHUH €rUIEeTCKON T€OMETPUH SIBIISIETCS MPAaBUIIbHOE BBHIUHCIIEHHE 00beMa
YCEUCHHOM MUpaMuIbl C KBaJIpaTHBIM ocHOBaHUEeM (MockoBckuil manupyc). OHo criexyeT popmyie

2 2
V=(a"+ab+b>) x hf3,
rac h — BBICOTA, a U b — CTOPOHBI BEPXHCTO U HUKHCTO OCHOBAHHA.

Hamm CBCACHUA O MO3HAHUAX APCBHUX BABUJIOHAH B MAaTEMATUKC CKYJHBI U OTPLIBOYHEI, HO 06Hl€€
OpeaACTaBJICHUC 10 HUM BCC-TaKU COCTABUTH MOKHO.

CoBeplilieHHO TOYHO MU3BECTHO, YTO BaBUJIOHSHE 3HAIM «Teopemy [ludaropay, T. €., KoHEUHO, HE TEOpeMY, a
camblil (paKT, 4TO CyMMa KBaJpaTOB KaTETOB PaBHA KBAJpaTy T'MIIOTEHY3bl. Kak U erunrsiHe, OHU MPaBUIBHO
BBIYUCIISUIN IJIOIIAIN TPEYTOJIBHUKOB U Tpaneuui. [[m1uHy okpy>KHOCTH Y IUIOLIAAb KPyTra OHU BBIYHCIISIIN,
MOJIB3YSICh 3HAYCHUEM 7 = 3, UTO TOPa3/I0 XyXKe, YeM erurneTckoe npudamkenue. O0beM yceueHHON THpaMUIbI



WA KOHYCa BaBWJIOHSHE BBIYHCIISUIN, YMHOXas! ITOJTyCYyMMY IUTOIIA/Iel OCHOBAHWH Ha BHICOTY (HEBEpHas
dbopmyna).

9.7. ApucpmeTnka ¢ NnTMYLEro noneta

Curtyanuu v peACTaBICHHS B HEPBHOM CHUCTEME YeTIOBEKa MOJICTUPYIOT CMEHY COCTOSIHHM OKpYKaromen
cpenbl. SI3BIKOBBIE 0OBEKTHI MOJICTUPYIOT CMEHY CUTYyaIlui U MpeICTaBlIeHu. B pesynbTaTe Teopus sSBISETCS
«JIBYXATaKHOI» S3bIKOBOM MOJENbIO AEHCTBUTEIBLHOCTH (puC. 9.5). Cxema UCHOoIb30BaHus TEOPUU TAKOBA.
Curyanus S; KOgupyeTcs S3bIKOBBIM 00BEKTOM L;. DTOT 00BEKT, KOHEUHO, MOKET COCTOSTh U3 MHOXKECTBA
Ipyrux 0OBEKTOB U UMETh CKOJIb YTOJHO CIOXKHYIO CTPYKTYpy. O0beKT L; ecTh umsa nis S;. Hexotopoe Bpems
CITyCTS CUTyaIus S| CMEHsETCsl cuTyanuen ;. OCylecTBiIsAs HEKOTOPYIO SI3bIKOBYIO I€SITEIbHOCTD, MbI
npeobpaszyeM L B Apyroit 00beKT L, M, €CIH Hallla MOJIEeIb TIPaBUIIbHA, L, ecTh uMs Sy. Torna, He 3Has
peaNbHOM cUTyaIH S», MBI MOXKEM MOJTYYUTh O HEH MpeIcTaBIeHUE IyTEM 0eKOOUPOBAHUsL SI3BIKOBOTO
o0BeKTa L,. SI3pIKOBast MOJIENb OTIPEICIIACTCS, OUYEBUIAHO, KAK CEMAaHTHUKON 00BbEKTOB L; («MaTepralibHast
4acThy» M0 BOSHHOW TEPMHUHOJIOTHH ), TAK M BUJIOM SI3bIKOBOM JESTEILHOCTH, IpeBpariarome L B L.

Syntax
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Puc. 9.5. JIByxaTaxHast sI3bIKOBasi MOJEIb JEMCTBUTEILHOCTH

=
n'e

Puc. 9.6. JleticTBus HaJ LEIBIMHA YUCIAMU

3aMeThTe, UTO Mbl HUUETO HE CKAa3aJu O «BBIACIICHUH CYLIECTBEHHBIX CTOPOH SBICHUS», O «ITIPUIMHHO-
CJICZICTBEHHOM CBSI3W» U MPOUYUX MOJOOHBIX BEIIaX, KOTOPbIE OOBIYHO KPACYIOTCS Ha MOYETHBIX MECTaX MPH
OMMCAaHUU CYIIHOCTH HAy4YHOI0 MojennpoBanus. U cutyamnus S y HaC «He MOPOKAAET» CUTYaALUIO Sy, a JTUIIb
«CMEHSIEeTCSA» €10. ITO, KOHEYHO, He ciryyaiiHo. HaprucoBaHHast HaMu cxeMa JIOTUYECKH MPEIIIECTBYET
YIIOMSHYTHIM (PHIIOCOMCKUM MOHATHAM. ECiH y Hac ecTh S3bIKOBasi MOJIENb, M JIUIIH IOCTOJIBKY, IIOCKOJIBKY
OHAa y HAC €CTh, MBIl MOXKEM TOBOPUTH O CYIIECTBEHHBIX CTOPOHAX SIBJICHUS, 00 UAeaTn3aluu, O IpPUIUHHO-
CJIEICTBEHHOMW CBSA3M U T. . Bce 3TH MOHATHUS, XOTSI OHU 10 BHEIIHOCTH MPEACTAIOT KaK YCIOBHSI CO3JaHUS
SI3BIKOBOM MOJIEJIH, HA CAaMOM JieJie SIBJISIOTCS JIUIIb OMMCAaHUEM B OOIIUX TepMUHAX (KOHEUYHO, OYEHb BaYKHBIM
Y HYXHBIM) YK€ CYIIECTBYIOIIMX MoJieNieii. XOTs 3TH MOHATHUS Kak-OynTo OBl «OOBSICHSIOTY», TOYeMy BOOOIIE
MOXET CYILLECTBOBATH A3BIKOBAsi MOJEIIb, HA CAMOM JI€JI€ OHU CaMU SIBJIIFOTCS 3JIEMEHTAMM SI3bIKOBOM MOJIENN
CJIETYIOIIETO YPOBHS (MepapXuu MO YIPaBIEHUIO) U HCTOPUUYECKH, KOHEUHO, OSIBIIIOTCS M103%KE, YEM
TIEPBUYHBIE SI3BIKOBBIE MOJIENH (Hanmpumep, apudmerudeckue). [loaTomy, mpexae 4emM UCIoNb30BaTh 3TH
MIOHSITHSI, MBI JIOJIKHBI KOHCTATUPOBATh, YTO S3bIKOBbIE MOJIENIN BOOOIIIE CYIIECTBYIOT. 1 Ha ’TOM ypoBHE
OTMCaHMs HAM He4ero J00aBUTh K cxeMe Ha puc. 9.5. «Tak ObIBaeT» — BOT U BCe.



Kak xe co3marorcst 1 pazsuBatotcst Teopun? Kak u Bce B Mupe, 1o Metoay npo0 u omubok. Ecim ects
OTIIpaBHAas TOYKa, TO, HAUMHAsI OT HEee, YEJIOBEK IPUHUMAETCS COOPYKATh SI3bIKOBbIE KOHCTPYKLIUHU U
HCCIIEI0BaTh, YTO y HETO MOJIy4nI0ch. Da3bl KOHCTPYUPOBAHUS U UCCIEA0BAHUS TOCTOSHHO CMEHSIOT JpyT
JpyTra: KOHCTPYKIUS MOPOXKJaeT UCCIeI0BaHKe, UCCIeI0BaHNEe TIOPOXKIAET HOBbIE KOHCTPYKIIUH.

OTtmnpaBHO# TOYKON apu(METUKH SBIISETCS MOHATHE YUCIa (11€7I0T0). ACIIEKT AEUCTBUTEIHPHOCTH, KOTOPBIT
OTpa)kaeT ATO MOHATHE TAKOB: OTHOIICHHUE IEJIOTO K €r0 YacTsAM, CIIOC00 pa3ioxKeHHs eNoro Ha yacTtu. Ty xe
CaMyI0 MBICJIb MO>KHO BBIPA3UTh U C MPOTUBOIOJIOKHON CTOPOHBI: YUCIIO — CIIOCO0 00BbEAUHEHNUS YacTel B
1enoe, T. €. B HeKoe MHodcecmeo (KOHeUHOe). JIBa yrciia CUUTAIOTCS TOKIACCTBCHHBIMU, €CITU YacTH (2JIEMEHTHI
MHO>KECTBA) MOYKHO ITOCTaBUTh BO B3aMMHO OJTHO3HAYHOE COOTBETCTBHE; B YCTAHOBJIEHUH 3TOTO COOTBETCTBHUS
1 COCTOUT CYCT. O‘-IGBI/I,Z[HO, OIHAKO, YTO OAHUX YUCCIT MaJIO IJIs1 TCOPHU, HGOGXOI[I/IMI:I ClIc ,Z[GﬁCTBHSI Hazjg
HUMU — 3JIeMeHTH! (HyHKIIMOHUPOBAHUS MOJIeNH, ipeoOpa3zoBanus L; — L,. Bo3pMeM ABa uncna n um u
MPEACTaBUM X CXEMAaTHUECKH KaK JIBa CII0c00a pasyiokeHus 1eoro Ha yactu (puc. 9.6.a).

Kak 13 3TuX ByX 4MceN NOJYYUTh TPEThE, T. €. TPETUH coco0 pasioxeHus 1enoro Ha yactu? Cpasy
MPUXOJIUT Ha YM JIBa CII0c00a, KOTOPhIEe MO>KHO Ha3BaTh MapaJICIbHBIM H MTOCIIEI0OBATEIBHBIM COCTMHEHHEM
paznoxxenuii. [Ipu mapannenbHOM criocobe 06a 1enbIx 00pa3yroT B KauecTBe yacTeil HoBoe menoe (puc. 9.6.D).
DT0 pazioxkeHue (Y1ciio) Mbl Ha30BEM cymMMmotl NBYX uncel. [Ipu mocneqoBaTelbHOM CIIOc00€ MBI OEpEM OTHO
U3 Pa3NIoKEHUH U KXy €ro 4acTh pa3jiaraeM B COOTBETCTBUU C APYTUM pa3zioxeHueM (puc. 9.6.c). Hosoe
YHCII0 Ha3bIBACTCS npouszeedenuem. OHO HE 3aBUCHUT OT MOPSAKA MPOU3BOASAIINX YHACEI. ITO OYSHB XOPOIIIO
BUJIHO, €CJIM UHTEPIPETUPOBATH ASHCTBHSI HAJ YMCIaMH HE KaK COeIMHEHHE Pa3lIoKeHuil, a Kak 00pa3oBaHHe
HOBOTO MHOXKecTBa. CyMMa €CTh, OYE€BUIHO, PE3YJIBTAT CIUSHUS JIByX MHOXKECTB B OJJHO (0OBEAMHEHHE
MHOkecTB). [IponsBenieHre UMEET CBOMM POOOPAa30M MHOKECTBO COYETAHUH JTH0O0T0 3J€MEHTa EPBOTro
MHOYECTBA C JIFOOBIM 3JIEMEHTOM BTOPOTO (TaKO€ MHOKECTBO HA3bIBACTCS B MATEMATUKE HPAMbIM
npouseederuem MHOXXeCTB). CBs3b 3TOTO ONpPENeIeHuUs C MPEIbIIYLIIMM MOKHO IPOCIEAUTh TAKUM 00pa3oM.
[TycTes epBOE paziioxeHue ASNUT 1ejaoe 4 Ha 4acTH di, ay, ..., Ay, BTOPOE ACIHUT B Ha 9acTH by, by, ..., by,.
CrenaB nepBoe pasiiokeHue, IOMETHUM OyKBaMH «; OJyYeHHbIe YacTu. Pa3naras kaxayro 4acTb BTOPOro Ha
9acTH b; COXpaHHM IIepBYI0 OyKBY M J00aBUM BTOPYIO. 3HAYMT, HA Ka)KIA0H YaCTH pe3ynbTara OylIeT CTOATh a;b;
U BCE 3TH coueTaHus OyayT pasHble. [1oAX0bI OT 1IEI0r0 K YaCTH M OT YacTH K IEJIOMY JIOTIOJIHAIOT IpyT
apyra. 13 puc. 9.6,c nerko yBuIeTh TakkKe, YTO YMHOXKEHHE MOXKHO CBECTU K IIOBTOPHOMY CJIOXKEHUIO.

KoneuHo, 1peBHMII 4eTI0BEK, co3/1aBasi apuMETHKY, ObLI TaJIeK OT ATHX paccyxaeHuil. Ho Beap u narymika He
3HaJia, YTO €€ HEPBHAs CHCTEMA JIOJKHA ObITh YCTpOEHA 10 uepapxuyeckomy npuHuuiy! Baxkno, yto 3To
3HAEM MBI.

Hmes s3bIKOBBIE OOBEKTHI, N300pakaloIe YUCiia, U yMes IPOU3BOIUTH Ha/l HUIMU CJIO)KEHHE U YMHOXKEHHE,
MBI YK€ OJTy4aeM TEOpHIo, JArONIy0 HaM paboTarommue Moienu aeiicTBuTenbHocTH. Pazdepem npocTenmmit
IIpUMeEp, MOSACHAIOLMI cXeMy Ha puc. 9.5.

[lycTh Hekmil 3eMiieaenel 3acesl NIIeHNLeH nosie aauHoi B 60 maros u mmpuHou 25 maros. Jomyctum, 4yto
OH 0’KHMJIAeT YpOrKasi B OJJHY KPY>KKY MIICHHIIBI C KBaApaTHOro mara. [Ipexae yem npuctynars K yOopke, oH
XOYET 3HaTh, CKOJIBKO OH MOJIYYHUT KPYKEK MIIEHUIBL. 3/1eCh S| — CUTyalus nepes yOOpKoi MiIeHUIbl,
BKJIIOYAIOIAs, B YACTHOCTH, PE3YIbTAT U3MEPEHUS JUTMHBI U ITUPUHBI TIOJIS B IIarax 1 0XKUAAEMYIO
YpOKaHOCTB; S» — CHUTYyalUs Mocie yOOPKH, BKIIOYAOIas, B YACTHOCTH, PE3yJIbTaT U3MEPEHUS KOJIHYECTBA
MIICHUIIBI KPYKKaMH; L — S3bIKOBBIN 00beKT 60 X25 (3HaK YMHOXKEHUS SIBIIICTCSI TAKUM K€ OTPAKCHUEM
cutyauuu Sp, Kak yncna 60 u 25: oH oTpakaeT CTPYKTYpPY MHOKECTBA KBAIPATHBIX IIArOB Ha MJIOCKOCTH KaK
MPSIMOTO TPOU3BEICHHUSI MHOYKECTB JIMHEWHBIX IIAroB B [UIMHY U IUPHHY ); L, — s36IKOBBIN 00BeKkT 1500.

Tepmunonoeuueckoe samedanue. Ilon meopueii Mbl HOHUMaEM MPOCTO SI3BIKOBYIO MOJIENb I€UCTBUTEIBHOCTH,
JTAIOIIYI0 HEYTO HOBOE MO CPAaBHEHUIO C HEMPOHHBIMU MOAEISAMU. B 3TOM onpenesieHn He yUUTHIBAETCS, YTO
TEOPUHU MOTYT 00Pa30BBIBATH UEPAPXUIO IO YIPABICHUIO, 1a ATOT (GaKT U TPYIAHO OTPA3UTh O€3 BBEACHUS
MaTeMaTH4ecKoro anmapara. bonee oOmue Moaenn MOTYT TOPOXKAaTh 00Jiee YacTHBIE MoJienu. Teopuro
SA3bIKOBYI0 MOOeb MbI OyJIeM CUMTAaTh CHHOHUMAaMH, HO BCE )K€, KOTIa PeUb UET O MOPOXKICHUU OJTHOM
MOJIETIU IPYTOM MOJIETBIO, MBI OoJiee 00IIIyI0 OyIeM Ha3bIBaTh TEOPHUEH, a O0JIee YaCTHYIO — MOJIETBIO.



9.8. O6paTHbIN X044 moaenun

®da3za uccneoBaHus TOJBKO YTO CO3/IaHHOM TEOPHUH BKJIIOUYAET ACSITEIBHOCTD M0 ABYM HampasieHusM. [lepoe
— 9TO BCECTOPOHHSSI MPOBEPKA TEOPHH, CPABHEHHE €€ C OIBITOM, TTOUCK U3bsHOB. Ho gomyctuMm, Teopus
xopoia. Torja Ha MepBblii MJIaH BHICTYMAET BTOPOE HAMIPABICHUE — MOMBITKA AaTh MOJIETH «00paTHBIN X0/1»,
T. €. 110 3aJIaHHOMY L, OTIPEIeIUTh T€ UM UHBIE 0COOCHHOCTHU L. DTa mpolieaypa OTHIOAb HE JIUIICHA
MPAKTUYECKOTO CMbIca. UeloBeK NCIONB3YyeT MOJIENb ISl IJIAaHUPOBAHUS IIeJIEHANIPABICHHOM e TEIbHOCTH,
OH XO0YEeT 3HaTh, YTO €My HAJO JeJIaTh, YTOOBI MOTYYUTh TPEOYEMBIN PE3yIbTaT, KAKOE TOJKHO OBITh L, YTOOBI
MOJIy4UTh JaHHOE L,. B Hamem npumepe ¢ 3emiieienbIieM BOIPOC MOXKET OBITh IOCTABIIEH, HAIPUMED, TaK:
MIPU U3BECTHOW MIMPHUHE TOJISI KAaKOBA JOJKHA OBITh €ro JUTMHA, YTOOBI OJYYUTh 3aJJaHHOE KOJIMYECTBO
MIIEHUIIBI?

Onnako He Bcera McclieJoBaHue 00paTHOTO X0/1a MOACIIH TUKTYETCS CHIOMUHYTHBIMH ITOTPEOHOCTIMHU
MPaKTUKU. YacTo 3TO AeNaeTCs U3 YUCTOTO JFOOOMBITCTBA, [0 MPUHITUITY «HHTEPECHO, UTO MOTyIUTCs?» Tem
HE MEHee, Pe3yIbTaTOM TaKOU JEATEeILHOCTH OyET JIydilee MOHUMaHUEe YCTPOHCTBA U CBOWCTBA MOJICTH U
CO3/JaHUE HOBBIX KOHCTPYKIUN U MOJICIIEH, T. €., B KOHEUHOM CYETE, MHOTOKPATHO yBEIUYEHHAs M0JIb3a JJIs
MIPAKTUKU. B 3TOM COCTOUT BbICIIAst MyAPOCTh MPUPOABI, HA/ISTUBIICH YETOBEKA «UHUCTHIMY» JIFOOOTIBITCTBOM.

B apudmernke oOpaTHBII X0 MOAETH MIPUBOANT K MOHATHIO ypasHenus. IIpocTeiime ypaBHEHUS TIOPOXKIAIOT
oTepaLuu guryumanus u oenerus. [101b3ysch COBpEMEHHBIM aIredpanyecKuM sI3bIKOM, MbI ONpeessieM
pa3HOCTb b - a Kak pellleHue ypaBHeHMs a +x = b, T. €. TaKOoe YHCJIO X, YTO 3TO PABEHCTBO CTAHOBUTCS BEPHBIM.
AHaOrn4HoO onpezesnseTcs YacTHoe OT AeeHus b Ha a. Onepanus AejIeHus IOPOKAAET HOBYIO KOHCTPYKIIHIO
— 0poob. [1oBTOpHOE YMHOXKEHHE YNCIIa HA CaMoe ce0sl MOPOXKIaeT KOHCTPYKINIO CTETIIEHH, & 00paTHBIN X0
IIPY HAJIMYUU ATON KOHCTPYKLMU — OINEPALMIO U3BJICUEHUS KOPHs. DTO 3aBEpIIacT [epEeYCHb
apu(pMeTHYECKUX KOHCTPYKLUH, KOTOpbIE ObIN B YHIOTPEOJIEHUH Y IPEBHUX €TUIITSH U BaBUJIOHSH.

9.9. PewweHne ypaBHEeHUN
C Pa3BUTHUCM TCXHHUKHU CUCTA U BOO6H_IG C Pa3BUTUCM IIUBUJIM3AlIUU CTAJIN OABJIATHCA U PCIIATHCA BCC 60nee
CJIOKHBIC YPABHCHUS. I[peBHI/Ie HC 3HaJIM, KOHCYHO, COBPECMCHHOI'O aﬂre6pa1/1qecxoro sA3bIKa, OHW BbIpakajin
ypaBHEHHUS Ha OOBIYHOM Pa3rOBOPHOM SI3bIKE MOJIOOHO TOMY, KaK 3TO JIeJaeTcs B HAIIMX HIKOJIBHBIX YUYeOHHKAX
apupmeTrku. Ho 3To He MEHSIET CyITHOCTH 3324, KOTOPhIE OHU PEIaiy (M TaK HAa3bIBAEMBIX apu(METHYECKIX
LIKOJIBHBIX 33]1a4), KaK 3a/1ay Ha pelIeHNe YPaBHEHUH.
Benuuuny, nojuiexariyio onpeaeneHuIo, erunTsAHe Ha3bIBAIN «axay, 4YTO MePEBOIST KaK «HEKOTOpPOe
KOJIMYECTBO» WM «Ky4a». BoT mpumep GopMyITUpOBKH 3a/1a4U U3 ETUMETCKOTO MAMUpyca: «KOJIMYECTBO U €r0
YeTBepTas 4acTh AAlOT BMecTe 15». ITo 3a7a4a «Ha 9YacTH» 10 COBPEMEHHOM apu(METHIECKOM TEPMUHOJIOTHH,
a Ha anreOpanyecKoM SI3bIKE OHAa COOTBETCTBYET YPAaBHEHHUIO
1
x+ /4x=15.

[IpuBenem npumep Oosee CI0KHOM 3a/1a4H ETUIIETCKUX BPEMEH.

KBanpar u ngpyroit kBajmpaT, CTOpOHa KOTOPOTO €CTh 1/2 + 1/4 CTOPOHBI TIEPBOTO KBaJpaTa, UMEIOT BMECTE
mwromans 100. Beraucin mHE 3T0.

Pemienne B COBpeMEHHBIX 0003HAYCHUSX
X2+ Clax)? =100, (1 +%/16) x* = 100,
Jax=10,x=8,3/4x=6,
Onucanue penieHus B nanupyce:

o 1 1 1 1 .
Bo3bpmu kBagpat co cTopoHo# 1 u Bo3bMU /5 + /40T 1, T. €. '/ + /4 B KaUeCTBE CTOPOHBI BTOPOH TUIOIIIATH.
TToMHOXB 1/2 + 1/4 Ha caMoe ce0s, dTO IaeT 1/2 +1 16- IIOCKONIBKY CTOpOHA MEepBOM IIoMaau B3sTa 3a 1, a



BTOPOIi 3a U+ 1/4, TO CJIOKH 00€ IUIOIIagu BMECTE; 3TO Jaer 1 + Uy + Y16. Bosbmu KOPEHb OTCIOZA: 3TO OyIeT
1+ 1/4. Bosbmu kopensb u3 nanubix 100: ato Oyner 10. Cxonbko pa3 Bxoaut 1 + 1/4 B 10? DT0 BXOOMT & pas.

Jlaiblie TeKCT He COXPAHMIICS, HO KOHEL OYeBHICH: 8 X 1 = 8 — cTOpoHa IepBoro keaxpara, 8 x (/5 + '/4) =6
— BTOPOTO.

Eruntsane ymenu pemaTs TONBKO JUHEHHBIE U MPOCTEUIIINE KBAAPATHBIC YPABHEHHUS C OJJHUM HEH3BECTHBIM.
BasuionsiHe npoiBUHYIHMCH TOpa3o Janblie. Bot nmpuMep 3a1aun U3 BaBUJIOHCKUX TEKCTOB.

[Inomanu AByX MOUX KBAaJPaTOB S CIOKUI: 25 25/60. CrtopoHa BTOpOro KBajpara paBHa 2/3 CTOPOHBI IIEPBOT0 U
ele 5.

Jlanee cienyer cOBepLICHHO MPABUIIBHOE €€ pelleHue. JTa 3a/1aya SKBUBAJICHTHA CUCTEME YPABHEHUM C ABYMS
HEU3BECTHBIMU:

2, .2 25 2
X +y =25%/e0,y="/3x+5.
BaBusioHsiHE yMenu peniaTth MOJIHOE KBaIpaTHOS YpaBHCHHE
2
X tax=0b,

KyOW4YecKkne ypaBHECHUS

Y=aux’*(x+1)=a,

CUCTEMBI YpaBHEHUH, MMOA00HBIC IPUBEICHHOW BBIIIIE, & TAKXKE BHJIA
2 — —
X ty=a,xy=0>b.
Kpome Toro, oHu mosip30BasIuCch GopmyiaMmu
2_ 2 _ 2 32
(a+b)y =a+2ab+b u(a+b)a-b)=a -b,

yMEIH CyMMHPOBATh apU(PMETHUIECKHIE TPOTPECCUH, 3HATTN CyMMBI HEKOTOPBIX YHCIIOBBIX PSAIOB U YHCIIA,
KOTOpBIE BIIOCJICACTBUN MOAYYHIN Ha3BaHUE MU (AropoBbIX (Takue Ieble YNUCIa X, Y, Z, YTO X+ y2 =7%).

9.10. ®opmyna

Mecro apeBnero Erunrta u BaBuiona B HCTOpUH MaTEMaTUKH MOXKHO OIPEICIUTh CIEAYIOIIUM 00pa3oM: B
3TUX KyJbTypax BIEpBbIC MOSIBUIIACH hopmyna. [Ton hopMynoit Mbl TOHMMaeM He TOJIbKO OyKBEHHO-LIH(poBOE
BBIPA)KEHUE COBPEMEHHOTO alIre0pandecKoro s3bIKa, HO BOOOIIE BCSIKUH S3BIKOBBIN OOBEKT, SIBIISIONIUICS
TOYHBIM ((hOpMaTbHBIM) IPEAMUCAHIEM, KaK IPOU3BOAUTH IpeodpazoBanue L, — L, uin Kakue-mmoo
BCIIOMOTaTeNIbHbIE TIPe00Pa30BaHus B paMKax si3bika. GOpMyIIbI IPEACTABIAIOT COOON BaXKHEHIIIYIO YacTh
11000 Pa3BUTON TEOPUH, XOTsI, KOHEYHO, HE UCUYEPIIBIBAIOT €€, OO B TEOPUIO BXOJUT €Ille CEeMaHTHUKa
SI3BIKOBBIX OOBEKTOB L;. YTBEP)KICHHUE O CBSA3M MEX/Y BEIMUYMHAMHU CTOPOH B MPSIMOYTOJILHOM TPEYTOJIbHUKE,
conepskanieecs B Teopeme [udaropa, — 310 hopmyna, ecinu Jaxke OHO BBIPaXKEHO CIOBaMU, a HE OyKBaMH.
TunoBas 3aa4ya ¢ onmMcaHueM X0Ja pelieHus («Ieai Tak!») u ¢ IpuMeYaHueM, YTO YHCIIa MOTYT OBITh
MIPOU3BOJILHBI (3TO MOXKET OBITH HE BHICKA3aHO, HO MOAPa3yMeBaThCs), — ATO Toke Gopmyna. IMeHHO Takue
(hopMyIIBI ¥ IOIIUTK /IO HAC B ETUIETCKUX MAMUPYCcax M Ha BABIJIOHCKUX TIIMHSHBIX TAOMHMYKAX.

L Cwm. 3ameuanus U.H. BecenoBckoro k nepeony kauru: Ban nép Bapnen b. Ilpobyscoarowasnca nayka. M.
duzmarrmd, 1959.

% C HEeGOIBIITHME COKPAIICHHSMIL.



2 Jror OTPBIBOK Joten A0 Hac yepes [Ipokia (V B.H.9) — kommeHTaTopa EBknmaa.

I'nmasa 10. OT ®dajneca 1o EBkianaa

10.1. [lokasaTtenbCTBO

Hu B erunerckux, H1 B BABHJIOHCKUX TEKCTaX MbI HE HAXOJIUM HHYETO, YTO XOTsI ObI OTAAJICHHO OBLJIO MOX0XKeE
Ha Mamemamuueckoe dokazamenbcmeo. IIoHsITHE 0 J0Ka3aTeNbCTBE BBEIU TPEKH, U ATO SIBIISETCS UX
BeNMMyanmiei 3aciayroil. KakuMu-To HaBOIAIUMHU COOOPKEHHUSIMHU TIPH TMIOJTYYSHUH HOBOM (hOPMYJIBI JIFOIH,
OYEBH/IHO, TIOJIB30BAIIUCH U PaHBIIIE, MBI 1aXKe IPUBOAUIIH ITpUMeEp rpy0o HeBEepHOI (GpopmMyIibl (A7 mIomanu
HEMPaBWIbHBIX YEThIPEXYTOJbHUKOB y ETUNTSH), IBHO IMOJTYYEHHON U3 BHEIIHE MTPaBAONOI00HBIX «OOIINX
cooOpakeHuit». Ho TObKO rpekH CTaqu OTHOCUTHCA K THM HaBOJSAIINM COOOPaKEHHUAM C TOH Cepbe3HOCTHIO,
KOTOPOM OHU 3aCITyKHBAIOT, CTaJIN aHAJTU3UPOBATH ATH COOOPaKEHHUS C TOUKHU 3pEHUS UX YOeAUTEITbHOCTH U
BBEJIH ITPUHLUII, COTJIACHO KOTOPOMY Ka)K/10€ yTBEepKIeHHe, Kacatomieecs unucen u uryp (opmyna), 3a
WCKITIOYEHHEM JIUIIb HEOOBIIOr0 YKCIa, T0JKHO OBITh JOKa3aHO, BEIBEACHO YOeAUTEIbHBIM, HE

JIOITY CKAIOIIUM COMHEHUH 00pa3oM U3 ITHX «COBEPIIEHHO OYEBUIHBIX» UCTHH. HeyAMBUTEIBHO, YTO UMEHHO
TPEKH C UX JEMOKPATUYECKUM OOIIECTBEHHBIM CTPOEM CO3/alId YUEHUE O MaTeMaTHYECKOM JI0Ka3aTeIbCTBE.
Criopsl ¥ 10Ka3aTeIbCTBO UTPAITH BAXKHEHIITYIO POJIb B KHU3HH I'PaXJIaH IPeYecKoro ropoia-rocyaapcrna
(nonuca). IoHsTHE O TOKA3aTEIBCTBE YK€ CYIIECTBOBAJIO, OHO OBLIIO OOIIECTBEHHO 3HAYUMOM PEeaTbHOCTHIO.
OcTanock TONBKO NepEeHeCTH ero B 001acTh MATEMaTHKH, YTO U OBUIO CIENIaHO, €/1Ba TPEKHU MMO3HAKOMUIIICH C
JOCTHKEHHUSIMH JIPEBHUX BOCTOUYHBIX HUBHIN3AaLUNA. ChIrpalio 37€ch poiib, HaJI0 MOJaraTh, U TO MOJIOKEHHE
MOJIOJIOTO JTF0003HATEIHHOTO YUCHHKA, B KOTOPOM OKA3aJIMCh TPEKH MO0 OTHOIIECHHIO K ETUITSIHAM U
BaBWJIOHSIHAM — CBOUM CTapIIMM U HE BCETJIa COIVIACHBIM JIPYT ¢ ApyroM yuutensMm. B camom nerne,
BABMJIOHSIHE OIPE/IC/ISIOT IUTOMAb KPyTa 110 GopMyiIe 377, a erunTsHe 1o (GopMye (/s 2r)* . T e uctiHa?
31ech €CTh 0 4eM MOAyMaTh U MOCTIOPHUTD.

TBOPIIBI ErUMETCKON U BABWJIOHCKONW MAaTEMaTUKH OCTAUCh OE3bIMSHHBIMU. [ peKM COXpaHWIIN UMEHA CBOMX
Myzapeuos. [lepoe u3 Hux — umsa @aneca MuneTckoro — sBIS€TCS TAKXKE NEPBbIM UMEHEM, BOILLIEIIINM B
ucroputo Hayku. @anec xun B VI B. 10 H. 3. B ropose Munere Ha ManoasuarckoM nodepexxbe Dreickoro
Mops. OHa J1aTa U3 €ro KU3HU YCTAHOBIIEHA TBEPAO: B 585 I. 10 H. 3. OH MpeicKa3ajl COJTHEYHOE 3aTMEHUE.
J1oT (haKT, KCTaTH, HEOCTIOPUMO CBHJICTEIBCTBYET O 3HaKOMCTBe Dajteca ¢ KyJIbTypOu IPEBHUX ITUBUIIH3AIHH,
100, 4TOOBI YCTAHOBUTH MEPUOTUIHOCTH 3aTMEHH, HEOOXOIUM OTIBIT JECATKOB M COTEH JIeT. Tak Kak y
daneca He ObUIO TPEYECKUX MPEANISCTBEHHHUKOB, OH MOT 3aMMCTBOBATh CBOM MO3HAHUS IO ACTPOHOMHH
TOJIBKO Y y4eHbIX BocToKa.

A \ c
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Puc. 10.1. PaBHOGE IpeHHBIN TPEYTOIBHUK

danec, Kak yTBEPKIAIOT TPEKH, 1al MUPY TIEpBbIC MAaTEeMaTHUECKUE JTOKAa3aTeIbCTBA. B Uncie qoka3aHHBIX UM
TIOJIOXKEHUH (meopem) Ha3bIBAIOT CIICAYIONINE:

JluaMeTp nenuT KpyT Ha JBE PaBHBIC YACTH.



VYTIBl IpU OCHOBAHUY PaBHOOEIPEHHOIO TPEYTOJIbHUKA PABHBI.
JIBa TpeyroyIbHUKA, Yy KOTOPBIX OJMHAKOBBI CTOPOHBI ¥ IIPWJICKAIIUE K HEN YTIIbl, PABHBI.

Kpome Toro, oH nepsblii 1aj1 MOCTPOEHHUE KPyra, ONMCAHHOI'O BOKPYT MPSAMOYTOJILHOTO TPEYTOJIbHUKA (U B
YeCTh 3TOTO OTKPBITUS, KAK TOBOPST, IPUHEC B KEPTBY OBIKA).

IIpocreimmii XapakTep yKa3aHHBIX TEOPEM, UX HHTYUTUBHAsI OYEBUIHOCTh IIOKA3bIBAIOT, uTO Daiec
IIOJIHOCTBIO OCO3HABaJl 3HAYECHHE J0KA3aTEIbCTBA KaK TAKOBOTO. JTH TEOPEMBI, SIBHO JOKa3bIBAJINCH HE
MIOTOMY, YTO OBUIM COMHEHHS B UX UCTUHHOCTH, a C LIEJIbIO MOJIOKUTH HAYaJI0 CUCTEMAaTHYECKOMY
HaXO0XKJEHUIO JI0KA3aTeNNbCTB, pa3padoTaTh mexHuky A0Ka3aTeabcTBa. Mimes Takylo 11eib, eCTECTBEHHO
Ha4YMHAaTh C JOKA3aTeIbCTBA CAMBIX MPOCTHIX MIPEIIOKEHUM.

[Tycth Tpeyronsuuk ABC paBHOOenpeHHsli (puc. 10.1), T. e. cropora 4B paBHa ctopone BC. Paznenum yron
ABC nunuent BD Ha niBe paBHbIe yacTu. [leperneM MbICIIEHHO Hall yepTex 1no auauu BD. Tak kak yron ABD
paBeH CBD, nunus BA nsoxer Ha nnHuio BC, a Tak Kak JUIMHBI 0Tpe3KoB A8 u BC paBHBI, TouKa 4 JSDKET Ha
touky C. ITockonbky TOuka D octaeTcst Ha Mecte, yriibl BCD u BAD nomxHbl ObITh paBHBL. Eciu panbpiie Ham
TOJILKO Ka3a10cb, 9To yriasl BCD u BAD oquHaKoBBHI (Tak, BEPOATHO, TOBOPHII CBOUM corpaxkaaHaM danec), To
TETeph MBI I0KA3aJIH, YTO 3TU YTJIbI HEOOXOIUMO U C aOCOTIOTHON TOYHOCTBIO JOJKHBI OBITH PaBHBI (TOTIA
TOBOPWJIN «TIOAOOHBI») APYT APYTY, T. €. COBMELIATHCS MPU HAJIOKEHUU.

3aaua Ha MOCTpOeHHe OoJiee ClI0KHA, 3/1eCh pe3yJIbTaT COBCEM He OueBUCH 3apaHee. Hapucyem
MPSIMOYTOJIBHBIN TpeyronbHUK (puc. 10.2). MoXHO 71 TPOBECTH OKPY>KHOCTh TaK, YTOOBI BCE TPHU BEPIIUHBI
TpeyrojbHHUKa oKa3anuch 3a Hel? U kak ato caenats? HesicHo. Ho nomycTum, 4TO MHTYHIKS TOCKA3bIBACT
HaM perienue. Paznenum runoreny3y BC Toukoit D Ha nBa paBHBIX oTpe3ka. CoenuauMm ee ¢ Toukoit A. Ecnu
0Tpe30K AD paBeH 1o BenuuuHe oTpe3ky DC (a ciepoBaTenbHo, U BD), TO Mbl JIETKO IPOBEIEM TpeOyeMyto
OKpPYHOCTb, [IOCTaBUB HOKKY LIUPKYJIs B TOUKy D U B3sB paguycoM otpe3ok DC. Ho BepHo 11, uto AD = DC,
T. €. TpeyroibHuK ADC paBHOOeApeHHbIH? HesicHOo. DTo BBIMISAUT NPaBAoNo100HO, HO BO BCAKOM cilydae
JTAJIEKO HE OYEBHJTHO.

Puc. 10.2. I[ToctpoeHne OKpY KHOCTH, OTTMCAHHOM BOKPYT MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

Tenepp cnenaem pemraronui mar. JIonojJHUM TpeyroiabHUK TOUKO# £ 10 npsamoyronbHuka ABEC v mpoBeaeM
B HEM BTOPYIO 1uaroHainb AE. Yl BHE3aITHO CTaHOBHUTCSI OYEBUIHONM paBHOOEPEHHOCTH TpeyronbHuka ADC.
JleiicTBUTENBHO, U3 O0IIEH CUMMETPHUH YepTekKa SICHO, UTO IMaroHajIl paBHbI U MEPECEKAIOTCS B TOUKE,
KOTOpas AEJIUT UX IOIOJIaM, T. €. B Touke D. DTO elle He J0Ka3aTeIbCTBO, HO YXKE TOT YPOBEHb ICHOCTH, KOI'/la
(hopManbpHOE 3aBeplIeHHE JOKa3aTeIbCTBA HE IpeCcTaBisieT Tpyaa. Hampumep, onupasich Ha paBEHCTBO
MPOTHBOJIEKAIIUX CTOPOH MPSMOYTOJILHUKA (KOTOPOE TPH JKETaHUU MOKHO BBIBECTH U3 ellie Ooiiee
OYCBH/IHBIX TIOJIOKCHHH ), MBI 3aBEPIITUM JOKA3aTEIBCTBO CICAYIOIMIUM PACCyKICHUEM: TpeyroabHuku ABC 1
AEC paBHbl, Tak Kak ctopoHa AC 'y Hux o0mmas, ctopons! AB u EC pashsl, a yrisl BAC u ECA npsimMble;
cnenoBarenbHo, yroil EAC paseH yriy BCA, 1. e. TpeyroibHUK ADC paBHOOEAPEHHBIH, 4TO U TPeOOBAIOCH
JI0Ka3aTh.

10.2. Knaccu4yeckuun nepuopg

I/ITaK, HECKOJILKO JOIMOJHUTEIBHBIX TOUYCK U TUHUM Ha YCPTEIKEC, LCIIOYKA JIOTUICCKUX paCCY)K,ZleHI/Iﬁ —HUB
PE3YIIbTATC U3 MPOCTHIX U OUCBUAHBIX UCTUH MbI IOJTYHYaCM UCTHUHBI JAaJICKO HC IMMPOCTHIC U JAJICKO HE
OYCBUAHBIC, B CIIPABCAIIMBOCTH KOTOPBIX, OAHAKO, HUKTO HE MOXKET HM HA MUHYTY YCOMHUTBLCH. OTO CTOUT



TOTO0, YTOOBI IPUHECTH B )KEPTBY OoraM Obika! MOXKHO TIpeACTaBUTh ce0e BOCTOPT, KOTOPBIN HCIIBITAIH I'PEKH,
COBEpILUB TaKoe OTKpbITHE. OHM HaNalu Ha 30JI0TYIO0 )KWIY U C yCepIueM NPUHSINCH €€ pa3padaTbiBaTh. YKe
BO BpemeHa [Tudaropa (550 r. 10 H. 3.) 3aHATHS MaTEMAaTUKOM OBLJIM OYEHb PACIIPOCTPAHEHBI CPEIH JIO/ICH,
o0ajaBIInuX JOCYTOM, M CYMTAINCh AEJIOM OJIarOpoIHBIM, IIOYETHBIM U JJaXKe CBSAIIEHHBIM. JlocTHXKEHUS U
OTKPBITHS, OJTHO IPYTOTO YyJI€CHEE, IOCHITAINCH KaK M3 pora H300MIIusI.

Bo3HUKHOBEHNE 10KA3aTENBCTBA — ATO MemacucmeMmubili nepexod B paMkax sizbika. @opmyria nepecraer ObITh
BEPILINHOM S3bIKOBOM JESTEIBHOCTH, NOSABISETCS HOBBIH KJIACC SI3BIKOBBIX 00OBEKTOB — J0Ka3aTeNIbCTBA U
HOBBIH BH/J SI3bIKOBOM ESATEILHOCTH, HAPABJICHHBINH Ha UCCIIEOBAaHUE U TIPOU3BOJACTBO (OpMYI. ITO HOBBII
9TaXK UepapXHUHU MO YNPABICHUIO, U €T0 MOSIBIIEHUE BBI3bIBAET OIPOMHBIN POCT unciaa Gopmyt (3aKOH
paspacTaHus MPEAIIOCIETHETO YPOBHS).

MeTacucTeMHBbIi epexo Beeria 03Ha4aeT KaueCTBEHHbIM CKayoK, B3JIeT Ha HOBYIO CTYIEHb, OypHOe
B3pBIBONIOIOOHOE pazBuTue. MaremaTnka ctpaH JlpeBHero BocToka ocrtaBaiack o4t HEM3MEHHOW Ha
MPOTSKEHUH OTHOTO-JIBYX THICSIUENIETHH, U HAlll COBPEMEHHMK YUTAET O HeM CO CHUCXOKACHUEM B3POCIIOrO K
peOeHky. I'peku ke 3a OHO-/1Ba CTOJIETHS CO3AATIHN BCIO FEOMETPUIO, HAJl U3Yy4EHUEM KOTOPOU TPYAATCS B I1OTE
JMLIA HAaIM cTapiieknaccHuku. W naxe 6osbiie, 10 MKOIbHAS IpOrpaMMa o T€OMETPUM OXBAThIBACT JIHUIIb
4acThb JOCTHXEHUH KyJIbTyphl (10 330 r. 10 H. 3.). BOT KpaTkas neTonuch MaTeEMaTUKH KJIaCCUYECKOTO
nepuoja.

585 r. 10 H. 3. @anec Munemckuii. IlepBble TEOMETPUUYECKHE TEOPEMBI.

550 r. no H. 3. [Tughazop u ero nocnenoBarenu. Teopus uncen. Yduenue o rapmoHuu. [loctpoenue npaBuibHbIX
MHororpaHHukoB. Teopema [Iudaropa. OTkpbITHE HECOM3MEPUMBIX OTPE3KOB. ['eoMmeTpuueckas anredpa.
I'eomeTprueckue nocTpoeHusl, SKBUBAJICHTHBIE PELICHUIO KBAaJJPAaTHBIX YPAaBHEHHH.

500 r. o H. 3. [unnac-nughazopeey, KOTOPHIN TOJKEH OBUT TOPBATh CO CBOMMH TOBAPHILAMH, TaK KaK JCIHIICS
C TIOCTOPOHHHUMH JIFOJIbMHU CBOMMH 3HAHUSMU U OTKpBITUAMH (y ndaropeiiiieB 3To 3anpemnianocs). OH aai, B
YaCTHOCTH, TIOCTPOCHHE Iapa, ONMCAHHOTO BOKPYT JA0JEKadApa.

430 r. 1o H. 3. ['unnokpam Xuocckuu (He myTath ¢ BpauoM ['unmnokparom u3 Koca). Cuurancsi caMbim
3HaMEHHUTBIM TeOMETPOM V B. 110 H. 3. 3aHUMAJICS KBaIpaTypoOil Kpyra, OCYIIECTBIISIS CII0KHBIC
reoMeTpHUYECKUe MOCTPOCHUs. EMy M3BECTHA CBS3h MEXK/y BIIMCAHHBIMH YTJIAMHU U IyTaMH, TIOCTPOSHUE
MPAaBHJIHLHOTO MIECTHYTOJILHUKA, 0000meHre TeopeMbl [Tnudaropa A TynoyroisHBIX U OCTPOYTOIBHBIX
TPEeyroJbHUKOB. Bee 3To 17151 Hero, BUAUMO, yke a30yuHbie UCTUHBL. OH MOXET KBaAPUPOBATH JTFOO0H
MHOTOYTOJIbHUK, T. €. TOCTPOUTH I HETO KBAJIPaT PABHOM ILIOIIA]TH.

427-348rr. 10 H. 3. I[Inamon. OH caM XOTS ¥ HE MOJIy4aJl HOBBIX MaTeMaTHUYECKUX PE3YJIbTAaTOB, HO
MaTeMaTUKy 3HaJl, 1 OHA Mrpajia BayKHYIO POJIb B €ro (puiaocopuu TOYHO Tak ke, Kak punocodus [Tnarona
ChIrpajia BaXXHYIO pojib B MaTeMartuke. KpynHeiiiue MmareMaTuku cBoero Bpemenu: Apxur, Tearet, EBnokc u
npyrue Obly apy3bsiMu [InaToHa, ero ydeHnkaMu B 006J1acTi (puiocouu 1 yauTessiMu B 00J1acTh
MaTEMaTHKH.

390 r. o H. 3. Apxum Tapenmcxuii. CTepeoMeTpudecKoe pemieHue 3a1aun o0 yIBOeH!H Ky0a, T. €.
MOCTpOEHHE Ky0a ¢ 00bEMOM, paBHBIM yJIBOCHHOMY 00bEMY JTAHHOTO KyOa.

370 1. no H. 3. E6ookc Knuockuii. I3siHast, morudecku 0€3yKopu3HEHHAs TEOPUs MPOTIOPIINNA, BILTOTHYIO
MOJXOASIIAas K COBPEMEHHOM TEOPUU AECHCTBUTEIBHOIO YHCIIA. « METOl MCUEPIIBIBAHUS», JIEKAIMI B OCHOBE
COBPEMEHHOTO MOHATHUS 00 MHTETpale.

384-322 rr. 10 H. 3. Apucmomens. OH MOJOKUI HaYaJIO JIOTUKE U (usuke. Tpyapl ApUCTOTENS 0OHAPYKUBAIOT
MIOJTHOE BJIaJICHHE MaTeMaTHYECKUM METOJIOM U 3HAaHME MaTeMaTHKH, XOTS OH, T0JI00HO CBOEMY YUMTEIIO
[InaTony, 1 He cAenan B Hel HUKAKUX OTKPBITUH. ApucToTenb-hunocod HeMbICIUM 0e3 ApHCTOTENS-
MaTeMaTHKa.



300 r. 1o H. 3. Eskaud. OH )KUBET YK€ B HOBYIO AJIEKCaHAPUNCKYIO 3M0Xy. B cBonx 3HameHnThix «Hauamax»
EBxinz cobpan u cucteMaTU3upoBal BCe BaXHEHIIIME TPy Abl IO MaTeMaTHKE, CyIIeCTBOBaBIME B KoHIe [V B.
710 H. 3., ¥ M3JIOKWII UX B TOM K€ JAyXe, Kak 3To Obl10 mpuHATO B 1mKoe [Tnarona. B reyenue Gosee uem 1ByX
TBHICSTYEIIETUN HIKOJIbHBIE KYPChl TEOMETPUHU CIIEYIOT, ¢ OOJbIIEH WM MEHbLICH CTENEeHbI0 TOUHOCTH,
«Havanam» EBknupa.

10.3. dunocodcus NnatoHa

Uro Takoe MatemaTnka? O ueM 3Ta Hayka? DTH BOMPOCHI CTAIH 331aBaTh IPEKH, HAYaB COOPYKAaTb OCHOBAHHOE
Ha JI0OKa3aTeIbCTBAX 3aHUE MaTEMaTUKH, HO0 Opeos abCOMOTHON TOCTOBEPHOCTH, YyTh JIU HE CBALICHHOCTH
MaTeMaTHUYeCKOro 3HaHUs, KOTOPBI OHO MpHoOpeo baarofaps HAIMYHUIO JOKA3aTeNIbCTB, CPa3y ke BB
ero Ha oHe OCTaNbHBIX, OOBIICHHBIX, KUTCUCKUX TT03HaHMi. OTBET ObUT JaH IIATOHOBCKOU meopueti uoel.
Dta Teopwsl JIeTJia B OCHOBY Bcel rpeueckoi prmocoduu, onpeenuia CTUIb U 00pa3 MbIILICHUS
00pa30BaHHBIX TPEKOB U OKa3ajia OTPOMHOE BIUSHUE HA JaNbHElIee pa3BuTue Gunocouu U HayKu TPeKo-
PUMCKO-EBpOIENCKON KyJIbTYyphl. JIOruKy, KoTopas npusena [matoHa Kk ero Teopuu, yCTaHOBUTH HETPYAHO. O
yeM ueT peub B MareMatuke? O Toukax, TMHUSAX, PSIMOYTOIBHBIX TPEYTOJIbHUKAX U T. 1. Ho cymiecTByoT jin
B [IPUPOJI€ TOUKH, HE UMEIoIINe pazmepoB. Mnu abcomtoTHO npsiMble U O€CKOHEYHO TOHKHE TuHuK? Wnu B
TOYHOCTHU paBHbIE OTPE3KH, YIJIbl, IUIOMAAN? SICHO, 4TO HET. BRIXOAUT, YTO MaTeMaTHKa U3y4aeT
HECYIIECTBYIOIINE, BOOOpaXkaeMble BEIIM, YTO 3TO HayKa HU 0 ueM. Ho cormacutbest ¢ 3TUM ObLTO Obl HUKAK
HEBO3MOKHO. Bo-niepBhIX, MaTeMaTHKA MPUHOCUIIA HEOCTIOPUMYIO IIPAKTUYECKYIO 1ob3y. [IpaBna, [1naTon u
€ro MocJe10BaTeId OTHOCHIINCH K MPAKTUKE C TPE3PEHUEM, HO 3TO ObUIO YXKE JIOTUYECKUM CIIEICTBUEM
¢unocopuu, a He ee MOCHUIKON. BO-BTOPHIX, BCAKUI UeIOBEK, H3yUalOUi MaTEMaTUKY, COBEPLICHHO SCHO
YyBCTBYET, UTO UMEET JIEJIO C PEATbHOCTHIO, a HE ¢ (PUKIIMEH, U HUKAKUMHU JTOTHYECKUMHU JOBOJaMHU
HCKOPEHHTH ATO OIIyIIeHHE HEBO3MOXKHO. Clie10BaTeIbHO, 00BEKTH MATEMAaTUKH PEAaIbHO CYIIECTBYIOT, HO HE
KaK MaTepHabHBIC MTPEAMETHI, a KaKk 00pa3bl, WK UJIeH, TTIOTOMY YTO CJIOBO uodest (10€a,) O-TPEYECKU U
O3HayaJIo 0Opas, 6uo". Vines CyILIECTBYET BHE MUPa MaT€pUaAJIbHBIX BEIEH U HE3aBUCUMO OT Hero. UyBCTBEHHO
BOCIPUHHUMAaEMble MaT€pHAIIbHBIEC BEIU CYTh JIMIIL HECOBEPILIEHHbIE U BPEMEHHbIE KOMUH (MU TEHH)
COBEPIIICHHBIX U BEYHBIX HJIeH. Y TBEPKICHUE O PEAIbHOM, 0ObEKTHBHOM CYIIIECTBOBAaHUH MUpPA HIIEH U
COCTaBIISIET CYUTHOCTh yueHHs [lnaTona («mmaToHu3Ma).

IlompITKH KaK-TO KOHKPCTU3UPOBATH MPCACTABIICHUA O MUPE I/II[GI\/'1 u €ro BSaHMOHGﬁCTBHH C MaTCpHaJIbHBIM
MHPOM BBI3bIBAJIN B CPEAC MIIATOHUKOB (Ha MPOTAKCHUN MHOTHUX CTOHCTHP’I) 663H8.I[C)KHO HEpa3pCIINMbIC
CIIOPHEI. Cam Ilnaron YMYOPHIICA OCTAThCA HCYA3BUMbBIM, n3oeras KOHKPECTU3AUU U MMOJIB3YACH A3BIKOM
MeTa(l)OpI/ILIeCKI/IM X ITIOOTHYCCKHM. Bnpoqu, YK€ EMYy NPHUIIIOCH BCTYIIUTH B ITOJIEMUKY CO CBOUM YYCHHUKOM
EBI[OKCOM, KOTOpI)II>'I HEC TOJIBKO JOKa3bIBaAJI MATEMATUUCCKHUE TCOPEMDBI, HO CIIC U OTCTAMBAJl YTBCPIKACHUEC, YTO
UACHU «IIPUMCHINMBANOTCA» K YYBCTBCHHO BOCIPHMHUMACMBIM BCIIIAM, 06ycn013n1/113a;1 X CBOICTBA.

IloHATHS MaTeMaTUKH He SBJIAIOTCS €IMHCTBEHHBIMU OOMTATEsIMU «MUpa uaei» Ilnarona. Beskoe oowee
noHsmue MPETEHIyeT Ha MECTO B 3TOM Mupe. PaccyxeHue, 000CHOBBIBAOIIEE 3Ty IIPETEH3UIO, TAKOBO. B
HalIlleM SI3bIKE CYIIECTBYIOT CJIOBA U CJIOBOCOUYETAHUS /ISl 0003HAUYEHUS €IUHUYHBIX TOHATUH, HAIpUMED
uMeHa co0cTBeHHbIe: ocTpoB Camoc, Adunbl, ['unmokpat. OTKyAa y HaC BOZHUKAIOT 3TU MOHATHA? U3
qyBCTBEHHOI'O BOCHIPUATHUS COOTBETCTBYIOUIMX Beliel. Ho ecTh y Hac 1 o01ye MOHATHSA: Y€I0BEK, 1EPEBO U T.
. OTkyza e y Hac OepyTcs 3TH oHATUA? Benb myTeM 4yBCTBEHHOT'O BOCIIPHATHUS Mbl TIOCTHUTAEM TOJIBKO
KOHKpPETHBIE TIOHATHS: JTaHHBIHM Yell0BEK, JaHHOE IepeBO U T. 1. Eciin Belu NopoxJatoT y HaC KOHKPETHBIE
TIOHATHS, TO YTO k€ mopoxkaaeT oodure nouarus? Oreer [lnaToHa riacut: uaeu; uaes 4eaoBeka, uaes aepena
UT. A

Cy1ecTBoBaHME MUPA UEH 00ECTIeYMBAET MAaTEMATHKE MPOYHOE M BEICOKOE MOJIOKEHHE — OHA CTAHOBUTCS
HayKo# 00 uaesix. UyBCTBEHHBIH OMBIT Ta€T HAM HECOBEPIICHHOE, PUOIU3UTEILHOE 3HAHKUE O
HCCOBCPIICHHBLIX, HpI/I6J'II/ISI/IT€J'II)HBIX BOIIIOILIICHUAX Hﬂeﬁ. I[OKa?,aTeJ'ILCTBa MAaTEMaTUKH JAar0T COBCPUICHHOC
3HaHUE 0 caMuX uzaesx. «[Ipu momMou MaTeMaTuKu, — MUIIET [11aTOH, — OYHINACTCS U MOTyYaeT HOBYIO
KU3HEHHYIO CUJTy OpraH AyIIH, B TO BpEMs KaK JPyTrHe 3aHITHsS YHUUTOXKAIOT €ro U JIMIIAIT CIIOCOOHOCTH
BUJICTh, TOT/JIa KaK OH 3HAYUTEIHLHO O0Jiee IICHEH, YeM Thics4a IJ1a3, H0O TOJIbKO MM OJTHUM MOJKET OBbITh
oOHapy>kKeHa HCTHHAY.



[Ton BustHueM nneanmmsma I[lnatona matematuku npeBHen ['peruu cTpeMIIINCh U3THATH U3 CBOEH HAYKH BCE,
YTO MOXXHO MCTOJIKOBATh Kak 0OpallieHne K JaHHBIM 9yBCTBEHHOTO OMbITa. C OTHON CTOPOHBI, 3TO UMENIO
MOJIOKUTETHHBIE TIOCTIEICTBHS, TaK KaK CIIOCOOCTBOBAJIO pa3pa0dOTKe TEXHUKH JI0KA3aTeIbCTBA U MPUBEIO K
CO3JIaHMIO MOHSATHS O ACAYKTUBHON Teopuu. ['peku cTapanuce caenaTh J0Ka3aTeIbCTBA JOTUUECKU
0€3yKOPU3HEHHBIMH, UCKITIOYUTH U3 HIX COMHUTEIbHBIE BBIBOJIBI U HESIBHBIC JIOMYIICHUS, alICJTUPYIONIUE K
HarasaHocTd. OHM JOKa3bIBaIM, @ HE TOKA3bIBAIU. YKCIIO SIBHBIX JIOMYIIEHUN OHU CTPEMUIIUCH CBECTH K
MUHUMYMY, OCTaBUTh U3 HUX JIUIIb T€, KOTOPHIE MOXHO OBLJIO CYMTAThH BHIPAXKEHHUEM CBOWCTB «CaMUX HJICH», a
HE BEUIEH, T. €. CBOMCTB, OTKPBIBAIOIINXCS pa3yMy, «BHYTPEHHEMY B30PYy», @ HE OpraHaM 4yBCTB. JTH
JIOTYIICHUS BKIIIOYAINCHh B ONPEICTICHHUS UCXOJHBIX TIOHATUH WK, TOYHEE, €108, MO0 TIOHATHUS (UIeH)
CYIIECTBOBAJIM JIJIsl TPEKOB KaK 00ObEKTUBHAS PEaIbHOCTh, HE3aBUCHMAs OT BCSIKUX CJIOB, & OTIPEICTICHUS
HY>KHBI OBLIN JIUIIE JJI TOTO, YTOOBI HE OIMIMOUTHCS B YCTAHOBICHUN COOTBETCTBUS MEXIY CIIOBAMH U
MOHATUSAMHU. Tak 4TO SIBHBIC JOMYIICHUS, I€JTa€Mble TPEYECKUMU MaTeMaTUKaMHU, MPEJICTABISIIIUCH UM HE
OTpeIeICHUsIMU B COBPEMEHHOM CMBICIIE CJIOBA (COTJIACHO KOTOPOMY OTIpeielieHHe TTOPOKIACT
MaTeMaTHYeCKHil 00BEKT), a MPOCTO YKa3aHUSIMH Ha T€ U3 UCTUHHBIX CBOUCME PEAbHO CYUeCmByIioumux uoell,
KOTOPBIE MTOCTUTAIOTCS Pa3yMOM JIeTde, YeM Jpyrue, — 0e3 BCIIOMOTaTeNbHBIX paccykaeHuid. Eciu
HCKJIFOYHTH 3TO OTJIMYUE U BHITCKAIOIINUE U3 HETO BOJIBHOCTH B OOPAIIEHUHN C AJIEMEHTAPHEHIIIMMH CBOMCTBAMU
TeOMETPHUYECKUX PUTYP, TO B OCTAIILHOM IrpeuecKas MaTeMaTHKa YIOBJIETBOPSET CAMBIM BHICOKIM
COBPEMEHHBIM CTaH/IApTaM; B COOTHOIIIEHUH JIOTHIECKONH 000CHOBAHHOCTH TOHSTHI M CTPOTOCTH BBIBOJIA OHA
HECPaBHEHHO BBIIIIE, UeM eBpoIieiickas MaTeMaTrka 10 cepeaunnl XIX B. C mpyroii cTOpoHbI, 00pa3
MBITIUICHUS, BRIpaXXKeHHBIN B puocodun [InaTona, mmen u otpuiiarensHoe Biausiaue. [Ipexie Bcero, oH
MIPUBOJIAIT K OMIPENICTICHHOMY «YHCTOTLTIOMCTBY» TPEUECKUX YUCHBIX, HEXKEIIAHUIO 3aHUMAThCS MTPOOIeMaMH,
MMEIOIINMU TIPUKIIAHOE, IPAKTUIECKOE 3HaUeHHE. DTO MPEHEOPEKEHUE PACTIPOCTPAHIIOCH JaXKe Ha
puOIKEeHHbIE BhIYUCIeHUs . «[[puOIMKeHHBIMU BBIYUCIICHUSIMU CTBITHO 3aHUMAThCS CBOOOTHOMY YEJIOBEKY,
OHHM — yJieJ1 pabay, — TOBOPHIIOCH B TO BpeMsl. JIeiCTBUTENBHO, TPUOIMKEHHBIC BRIYUCICHUS HE IPUBOIAT K
HWCTUHHBIM COOTHOILEHUSIM, a 3HAYUT, U HE UMEIOT HUKAKOTO OTHOLIEHHUSI K MUPY UJEH; 3TO 3aHATHE TOTO KE
poza, KaK BO3/EJIbIBAHUE MACIHUYHBIX JE€PEBHEB UIIM TOPTOBJISI OJMBKOBBIM MaciaoM. Takas mo3uiiusi, KOHEUHO,
OTrpaHMYWBaja MPUTOK HOBBIX 337a4 U UACH, CIOCOOCTBOBAIAa KAHOHU3AIMH U PETIIAMEHTAIIN HAyYHOU
MBICJTH, CIIEPKUBAsi TEM CaMbIM ee pa3zButue. Ho, cBEpX 3TOro0, miiaToHU3M UMeN U 00Jjiee KOHKPETHOE
OTpUIIATENLHOE BIMSHUE HA MATEMATUKY, IIOMEIIAB IPEKaM CO3/IaTh AIreOpandecKHii SI3bIK. DTO CMOTIIH
CeNaTh TOJIBKO MEHEE BHIIIIKOJICHHBIC U 00Jiee TpaKTUYHBIe eBporeiiibl. Hike Mbl 6osiee moapoOHO
PacCMOTPHUM HCTOPHUIO CO3JJaHUSI COBPEMEHHOTO alre0pandecKoro si3blka ¥ TOPMO3SIIYIO POJIb IIATOHU3MA, HO
CHadJaJia moroBopuM 00 OTBETax, KOTOPBIC JIa€T COBPEMEHHAsI HayKa Ha BOIIPOCHI, TIOCTABJICHHBIC B
IJTATOHOBCKOE BPEMsI, M1 O TOM, KaK BBITJIAAAT OTBETHI, TaHHbIE [[1aTOHOM, B HICTOPUYECKON PETPOCIIEKTUBE.

10.4. Yto Takoe maTtemaTuKa?

Jlns Hac MaTemMaTHKa — 3TO MPEkKIE BCErO A3BIK, MO3BOJISIONIMN CO3aBaTh ONPEAEICHHOTO POJa MOIEIN
JNEHUCTBUTENFHOCTH — MaTeMaTudeckue Moenu. Kak u B 1000M IpyroM si3bike (M1 OTBETBIICHUU S3bIKA),
A3bIKOBbIE OOBEKTHI MAaTEMATUKN — MaTeMaTU4YEeCKHe 0ObEKThl — CYTh MaTepUallbHbIE PEIMETHI,
¢bukcupyroue onpeaeneHHbie QYHKINOHATBHBIC SUHHUIIBI — MaTeMaTHudeckue MoHATus. Korga Mbl ToBOpUM,
YTO 00BEKTHI «PUKCUPYIOT (PYHKIIMOHAIBHBIE €IUHUIBI», Mbl IOHUMAEM O]l 3TUM, YTO YEJIOBEK, UCIIOJIb3YS
pacro3HaroIre CltoCOOHOCTH CBOETO MO3T'a, COBEpPIIAET Ha/l ’TUMHU 00BbEKTaMU WJIH B CBA3H C HUMHU
OTIpe/IeNIEHHYIO SI3BIKOBYIO IESATENILHOCTD. SICHO, UTO He KOHKpEeTHBIN BuA (popma, Bec, 3amax)
MaTeMaTH4eCKOro 00BEKTa UTPAET POJIb B MATEMATHUKE, & UMEHHO SI3bIKOBas ACSITEILHOCTD, C HUM CBSI3aHHASI.
[ToaToMy TepMHHBI «MaTeMaTUUYECKHM 00BEKT» U «MaTEMATHUECKOE TIOHATHEY YaCTO YIOTPEOISIOT KakK
CUHOHUMBI. SI3bIKOBast IeATEIHHOCTh B MATEMAaTHKE €CTECTBEHHBIM 00pa30M pacnafaeTcs Ha JABE YacTH:
YCTAHOBJICHHE CBSI3U MEXIY MaTeMaTHUECKUMH OOBEKTaMH U HESI3BIKOBOW PEaTbHOCTHIO (3Ta AEATEIBHOCTD
OTIpe/ieIIeT CEMAaHTUKY MaTEMAaTHUECKUX TOHATUI) U TPeoOpa30BaHUs BHYTPHU S3bIKa — MaTEeMaTHUECKUE
BBIKJIA/IKM U JOKa3aTeNbCcTBA. MaTeMaTuuecKoil 1eATeNbHOCThI0 OOBIUHO HA3bIBAIOT TOJIBKO BTOPYIO YacTh, a
MEPBYIO HA3bIBAIOT MPHIJIOKEHUEM MATEMATHUKH.

Touku, TMHUHU, TPIMOYTOJLHBIE TPEYTOJLHUKHU U MPOUee — BCE 3TO MATEMAaTUYECKUE OOBEKTHI, ITO
MPEAMETHI, KOTOPbIE 00pa3yIOT HAII TEOMETPUUECKHIE YEPTEKH HIIU CTEPEOMETPUUECKHIE MOJICITH: TISITHA
KpacKu, IIApUKU U3 TUIACTUIINHA, IPOBOJIOYKHU, KyCKU KapToHa U T. . CeMaHTHUKa 3TUX 0ObEKTOB U3BECTHA:
TOYKa, HAIIPUMEP, 3TO 0OBEKT, pazMepaMu U (POPMOI KOTOPOTO MOKHO MpeHeOpedb. TakuM 00pa3oM, «TOUKay)
— 3TO MPOCTO a0CTPAaKTHOE TIOHATHE, XapaKTEPU3YIOIllee OTHOIIEHHE O0BEKTA K €r0 OKpYyKeHuto. B



HCKOTOPLIX ClIy4dasAaX Mbl BCIO HAIly IJIAHECTY paCcCMaTpuUBACM KakK TOUKY. Ho Koraa MbI CTPOUM
MaTeMaTHYECKYIO (T€OMETPUUECKYI0) MOJIeTh, MbI OOBIYHO HAHOCHM Ha OyMary MajeHbKOE MATHBIIIKO KPACKH
Y TOBOPUM: «ITYCTh JaHa TOUKA A». DTO MATHBIIIKO KPACKH U €CTh SI3LIKOBBINA OOBEKT L;, a MIaHeTa 3emiis
MOJKET OKa3aThCs B POJIM COOTBETCTBYIOIIET0 00beKTa R;. HUKaKuX OpyruX, «HACTOSIINX» WIN KUAACATHHBIX),
T. €. HE UMCIOIIHUX Pa3MEepPOB, TOUCK HET. HACTO TOBOPSIT, UYTO «HACTOSIIUX» TOUEK HET B PUPOJIE, HO OHU
CYIIECTBYIOT B HaIlleM BOOOPaKCHUH. DTO XO/IsiUee BhICKa3bIBaHUE JTUO0 a0COIIOTHO OECCMBICIICHHO, JTM00
JIO’)KHO — B 3aBHCHMOCTH OT TOTO, KaK €ro TOJIKOBaTh. B IF060M cilydae OHO IPUHOCHT BpeJ, TaK KaK
3aTeMHSIET CYTh Jieia. HUKaKkuX «HacTOSAIIMX» TOYEK B HAllleM BOOOPaXCHUHU HET U ObITh He MOkeT. Korma Mbl
TOBOPUM, YTO TpeACTaBiIsieM ceOe TOUKY, MBI IIPOCTO MPEACTABISEM OUeHb MaJICHbKUI mpeameT. MoxHO
BOOOPA3UTh TOJBKO TO, YTO MOYKHO COCTABHTh U3 JAHHBIX YyBCTBEHHOTO OMbITa. J{a 1 To naneko He Bce. Yuncio
ThICAYa, HAIpUMCED, B006pa3I/ITB Hens3s. U 6OJIBIlII/Ie qucia, 1 1C€aJIbHbIC TOYKU, U JIMHUU CYHICCTBYIOT HC B
HallleM BOOOpa)KEHHH, a B HAIIEM SI3bIKE — KaK SI3BIKOBBIE OOBEKTHI, C KOTOPHIMH MBI 00pamniaeMcst
oTpeieIeHHBIM 00pa3oM. B 3Tux npaBuiiax oOpaiieH s U IpOsIBISETCS CYIIHOCTh MAaTEMaTHYECKUX OHSATHH,
B YaCTHOCTH «HACTOSIIIECTh» TOYKH: Pa3Mephbl TOUCK Ha YEPTEIKE HE BIHMSAIOT HA X0 JIOKA3aTEIbCTBA, a CCIIH
Haao0 IMOCTaBUTH ABC TOYKHU TaK 6J'II/I3KO, 4YTO OHH COJIBIOTCA B OJJHY, Mbl MOXXEM YBCIINYUTDH MaCHITa6.

Ho pasBe He CBOICTBEHHA YTBEPKICHHUSIM MaTEMaTHKU a0COTIOTHAS TOYHOCTh M IOCTOBEPHOCTD, PE3KO
OTJIMYAIOIIAs UX OT COACPIKAHUS SIMIIMPUUECKOT0 3HAHUS, TI0 PEUMYIIECTBY TPUOIU3UTENLHOTO U
runoternuyeckoro? Ilyrem nuaMepeHuss Mbl MOXeM OOHApYKUTh, YTO J[BAa OTPE3Ka MPUMEPHO PABHBI, HO
HHUKOT'Jla, YTO OHH paBHBI B TOYHOCTHU,; TAKHNEC YTBCPKACHUS — NPUBUJICTUA MATCMATUKU. Ha ocHoBanuu
MHOT'OBEKOBOT'O OIIbITA YEJIOBEUECTBA Mbl KK IbIi1 Beuep nocie 3axoaa CoiaHIa MOKeM MpeacKa3aTh, 4YTO
3aBTpa paHO YTPOM OHO B30MIeT BHOBb. HO 3TO mpeckazanme — BCEro JUIIb TUIIOTE3a, XOTS U BEChMa
BeposiTHas. He uckitoueHa BO3MOKHOCTB, UTO T7ie-TO B Heapax ColHIla WM BHE €ro Ha3peBaeT KOCMUYECKast
KaracTpoda HEeM3BECTHOM NPUPOBI, B pe3yibTare KoTopoil CoJHIlEe MOracHeT WK pa3BaiuTcs Ha yactu. Korga
K€ MBI TOBOPUM, YTO €CITU K ABYM MPHOaBUTH ABa, TO OyAET YEeThIpe, WK YTO YPAaBHEHUE x> =2 He UMeeT
palMOHATIBHBIX PELIEHUH, Mbl YOEKICHBI, UTO 3TU MPEICKa3aHUs aOCOIIOTHO TOCTOBEPHBI U OyAyT BEPHBI
BCET/a U BCIOy, €cliu Jaxke He TosbKo CounHile, HO U Bes ["anakTuka pa3Banurcs Ha KyCOouyku. MBI IpOCTO HE
MOJKEM TIPEICTaBUTh cede, uToO0bl ObuT0 HHAYe. CyIECTBYET, CIIE0BATENEHO, PA3TUINE MEKIY
MaTeMaTHYeCKUMH MOJAESIMU ACHCTBUTEIHLHOCTH U IPYTUMHU MOJIENISIMU, COCTABISIONIMME COepKaHHE
HAIIIETO KUTEHUCKOTO OIbITA U €CTECTBEHHBIX HayK. KakoBa e npupojaa 3Toro paznuyus?

10.5. ToyHOCTb CpaBHEHUS BENTUYUH

Jlerko BUIETb, UTO a0COITIOTHASI TOYHOCTh CPABHEHUS M3MEPUMBIX OOBEKTOB B MATEMAaTHKE U a0COIIOTHAs
OJIHO3HAYHOCTh MAaTEMAaTUYECKUX YTBEPKIACHUH SBIIAIOTCS MIPOCTO CIAEACTBUEM TOT0, YTO SI3bIK MaTEMaTHUKU
IpeJCcTaBiseT co00i UCKpETHYI0 KubepHeTHYecKyto cucteMy. B camom nu nene auckpetnyio? Ilo
OTHOIICHMIO K apu]MeTHKe, anredpe u BOOOIIe K A3bIKY CHMBOJIOB 3TO HE BBI3BIBACT COMHEHUS. Eciu ronoBky
y IBOMKH YBEJIMYUTH UJIM YMEHBIIUTH, OT 3TOT0 OHAa He npeBpatutcs HU 2,01, Hu B 1,99. Tekcr uz N cuMBOJIOB
— 93T0 KMOepHeTHYecKas cuctema u3 N MOJCUCTEM, KaXKIYI0 U3 KOTOPBIX MOXKHO IPEJCTABIATh ceOe B BUJIE
KJIETOUYKH, COJIEPKALIEH CUMBOJ; IIyCTh MIOJHOE YHCIIO Pa3IMYHbIX CUMBOJIOB €CTb 71, TOT 1A KaXaas
MOJICICTEMA MOYKET HAXOIUTHCS B OJTHOM U3 1 COCTOSHUI. HO reoMeTpruiecknii 131K — SI3BIK GUTYp — Ha
NIEPBBIN B3I IPEACTABISAETCS HENPEPBIBHOW cucTeMON. JINHUM Ha yepTeke MOTyT UMETh IPOU3BOJIBHYIO
JUIMHY, 00pa30BbIBaTh MPOU3BOJIbHBIE YIUIBI U T. 1. U Bce e B deticmauu reoMeTpu4eCcKHi sI3bIK OKa3bIBAETCS
JUCKPETHOHN cHUCTEMOM. [leTann reoMeTpuyecKoro 4eprea Takue, Kak 3Ha4eHMsI JUTMHbI OTPE3KOB U BEIMYUH
YTJIOB, HE UTPAIOT POJIM HU JJISl XOJa TOKA3aTeNbCTBA, HU JJIs IEKOAUpOBaHus yepTexa. CyIecTBEeHHbI JTUIIb
TaKue OCOOCHHOCTHU YepTexka, KakK: IepeceKaroTCs JIM JIBE JaHHbIE IpsSMbIe, IPOXOIUT JIM JaHHAs MpsMas yepe3
JAHHYIO TOYKY, JIE)KUT JIM JaHHAS TOYKa Ha MEPECEUYECHNN JaHHOU NPAMOU U JaHHOM OKPYKHOCTH H T. II. BCro
3Ty UH(POPMALIUIO MOXKHO 3aKOIMPOBATh TEKCTOM C IIOMOUIbIO KAaKOW-JINOO0 CeHUalbHON CUCTEMBI
0003HaYEHUH I NTPOCTO HA PYCCKOM SI3bIKE. SI3bIK TEOMETPUM MOKHO CPABHUTH C SI3bIKOM MTPbI B IIaXMAaThl.
[HlaxMaTHbIE PUTYpBI HUKOT'/Ia HE 3aHUMAIOT CTPOT'O LIEHTPAIbHOE MOJIOKEHUE B KBapaTax MIaxMaTHOW JOCKH,
MOTYT J1a)Ke OTYACTH BbLIE3aTh 32 MPEEIbl CBOETO KBAJpaTa, HO 3TO HUKAK HE BIMSIET HA XObl, KOTOPbIE
MOJKHO JIeNlaTh (purypamu.

YT1BepxkaeHus: 06 aOCOIIOTHO TOYHOM PABEHCTBE OTPE3KOB, YIJIOB U T. TI. 3TO IPOCTO HEKOTOPHIE COCTOSHUS
CHUCTEMBI «T€OMETPUUECKHH A3bIK». Tak Kak 3Ta cucTemMa AUCKpPETHA U IETEPMUHUPOBAHHA — IIPH YCIOBUU
cOOJTI0IeHHS TPABHJT JIOTHYECKOTO BBIBOIA, TO, €CJIM U3 YCIIOBUH 3a/1a4uu cienyeT, uto AB = BC, Mbl



HEM3MEHHO OyJIeM MOJIy4aTh 3TOT PE3yJbTaT, CKOJIBKO ObI pa3 HU MOBTOPSIIN JOKA3aTEIbCTBO
(mpeamnonaraercsi, KOHEYHO, YTO CUCTEMa aKCHOM He MPOTUBOPEUNBA — TOJBKO TAKHE CUCTEMbI UMEIOT MTPaBO
Ha CYIIIECTBOBaHHE B MaTeMaTHKe). [IoCKONIbKY yclioBuUE 3aa4uu yke GOpMYyIUPYyeTCcss Ha T€OMETPUIECKOM
A3bIKE, BECh IIYTh OT YCJIOBUS K Pe3yJIbTaTy €CTh CHHTaKCHUecKoe npeodpa3zoBanue L — L, BHYTpU
JUCKPETHOH SI3bIKOBOM cucTeMbl. COBCEM IpYroi CTaTyC UMEIOT YTBEPKACHUS IMIMPUUIECKOTO si3bIka. Cam 1o
cebe ITOT A3bIK, KOHEUHO, TOKE JUCKPETEH, HO SMITUPHUUYECKUE YTBEPKACHUS OTPAKAIOT CEMAHTUYECKUE
npeoOpazoBanus L; — S| BRIBOJSIIKE HAC B 001aCTh HES3BIKOBOM IEHCTBUTEIILHOCTH, KOTOpAsi HE SIBISICTCS HU
JTUCKPETHOH, HU JeTepMUHUpOBaHHOM. Korna Mbl roBOpHUM, YTO JBa CTEP>KHSI UMEIOT PaBHYIO IJIMHY, 3TO
O3HAYaeT, 4To MPOIeCC X U3MEPEHUs OyAeT BCIKUM pa3 1aBaTh OAMHAKOBBIN pe3ynbraT. OHAKO U3 OIbITa
W3BECTHO, YTO, UMESl BO3MOKHOCTh HEOTPAaHUUEHHO MOBBIIIATh TOYHOCTh U3MEPEHUS, Mbl PAHO HJIU TIO3/IHO
06;13aTean0 MOJIYYHM PA3SHAIUCCA 3HAYCHHUA JJIMHBI, [IO3TOMY SMIIMPHUYCCKOC YTBCPIKACHHUC 06 a6COJIIOTHO
TOYHOM PaBEHCTBE BOOOIIIE JIHUILIEHO CMbIca. J[pyrue yTBep KIeHUsI IMIUPUIECKOTO S3bIKa, KOTOPHIE HUMEIOT
CMBICJI U MOTYT GBITB BbIPAKCHBI HA A3BLIKC UCUUCIICHUA NPCAUKATOB, HAITPUMCP «CTCPIKCHb HOMCP 1 MCHBIIIC,
4eM CTEPIKEHb HOMEp 2», 00J1a7aI0T TOH K€ «aOCOTIOTHONW TOYHOCTBIOY, SBIISIOIICHCS TPUBHATBHBIM
CJIEICTBUEM JUCKPETHOCTH SI3bIKA, YTO U MATEMAaTUYECKUE YTBEPKACHHS O PABEHCTBE OTPE3KOB: 3TO
yTBEpKACHHUE JTHUO0 «B TOUHOCTU» UCTHUHHO, TUOO «B TOUHOCTH» J10kKHO. OHAKO M3-3a Bapualyii npoiecca
M3MEPEHUS HU TO, HU JAPYTro€ HE SBJISETCS a0COTIOTHO TOCTOBEPHBIM.

10.6. locTOBEPHOCTb YTBEPXKAEHNUA MaTeMaTUKU

Ternepb 0 TOCTOBEPHOCTH MaTEMAaTUICCKUX YTBEPKACHUH. [171aTOH BEIBOIWII €€ U3 UACATHHOCTH MTPEeIMETa
MaT€MaTHuKU, U3 TOI'O Q)aKTa, 4TO MaTeéMaTuKa HC OMUPACTCA Ha NPU3PAYHBIC 1 ICPCMCHYNBBIC NTAHHLIC
YyBCTBEHHOTO OMBITa. YepTeKH U CUMBOJIBI, 110 [171aTOHY, SIBIISIOTCS JIUIIb BCIOMOTATEIIFHBIM CPEJICTBOM IS
MaTeMaTHKH, HACTOSIIHE 0OBEKTHI, C KOTOPBIMU OH ONIEPUPYET, COACPIKATCS B €r0 BOOOPAKECHUH U
MPEJCTABIISIOT COO0H pe3yIbTaT BOCIPHITHS Pa3yMOM MHUpa UIeH TTOA0OHO TOMY, KaK 4yBCTBEHHBIN OIIBIT
CCTh PC3YyJIbTAT BOCHPHUATUA OPraHaMi 4UyBCTB MAaTCPHUAJIbHOI'O MUpaA. Henb3s He cornacuthbes ¢ TEM, UTO
BOOOpa)KEHHE UTPAET B pabOTEe MaTeMaTHKa PEIIAIOIIYIO pOib (KaK, BIPOYEM, U BO BCeX 00JIACTAX TBOPUECKON
nestenbHOCTH). [IpaBna, roBOPUTH, UTO MaTeMaTHIECKHE OOBEKTHI codepacamcsi B BOOOPAKEHUU HE COBCEM
MPAaBUJIHLHO: B OCHOBHOM OHH BCE-TAaKH COJIEPXKATCS B UEPTEkKaX U TEKCTaX, a BOOOPaKCHHUE BBIXBATHIBACT UX
JHIIb HEOOJIBIIUMH YacTAMU. MBI HE COIEPIKUM, a, CKOPEE, nponyckaem MaTeMaTuieckue 00bEeKTHI uepes
BOOOpaXCHUE, M CBOWCTBA HANIIETO BOOOPAKECHHUS ONIPEEISIOT ()YHKIIMOHHPOBAHUE MATEMATHYECKOTO SI3bIKA.
Uro ke KacaeTcss MCTOYHHUKA, OMPEICTISIONIETO COJAepKaHUE HAIIIETO BOOOPAXKEHUS, TO TYT MbI
(dbyHIaMEeHTaIBHO pacxoaumMcst ¢ [11aTOHOM: HCTOYHUKOM SIBIISIETCSI TOT K€ YYBCTBEHHBIH OIBIT, UTO H B
IMIUpPHUUYECKUX HayKax. [[oaToMy MaTeMaTuka co3JaeT — XOTS U Yepe3 MOCPEACTBO BOOOPAKEHUS — MOJIEIH
BCE TOTO XK€, AMHCTBEHHO CYIIECTBYIOMIETO (HACKOJIBKO HaM M3BECTHO) MUPA, B KOTOPOM MbI )KUBEM.

Puc. 10.3. [TocTtpoeHre paBHOCTOPOHHETO TPEYTOJIbHUKA

Hano cka3ars, 4TO rpe4ecKkue MaTeMaTUKH, CO31aB U3YMUTEIBHOE 110 KPAacOTE 3aHUE JIOTUYECKUA CTPOTUX
JTOKAa3aTeNIbCTB, BCE K€ OCTABUJIM B HEM PSJ ABIPOK, IPUYEM JBIPKH JTH JIEXKAT, KaK MBI YK€ OTMEYAJIH, B
CaMbIX HIDKHHUX 3Ta)kaX 3[JaHUs — B 00JIACTH ONpE/IeTeHUI U AJIeMEHTapHEUIINX CBOHCTB FT€OMETPUUYECKUX
¢buryp. A 3TO ¥ CBHIECTEIHCTBYET O 3aBYaJTMPOBAHHOM OOPAIICHUHU K CTOJIb IPE3UPACMOMY TUIATOHUKAMHU
4yBCTBEHHOMY OMbITY. MaTemaTuka BpeMeH [Inatona naet gaxe Oosee spkuii MaTtepua, 4eM COBpEMEHHas
MaTeMaTHKa, JJI OIIPOBEPIKEHU Te3UCa O €€ HE3aBUCUMOCTH OT OIIBITA.

[lepBoe noka3piBaeMoe MpEIOKEHHE MEePBOi KHUTH EBKITMAA conep UT crioco0 MOCTPOCHHUs
PaBHOCTOPOHHETO TPEYTOIBHUKA IO 331aHHOM ero cTopoHe. Criocob TtakoB (puc. 10.3). [Tycts AB — 3agaHHas
CTOpPOHA TPEyrojbHUKA. M3 TOUKHM A, B3TON B KAUECTBE LIEHTPA, OIUILIEM OKPYKHOCTb 74 paguyca AB. Takyo



e OKPYKHOCTH (775) onuieM u3 Touku B. O603HaunM uepe3 C Tr00yI0 U3 TOUEK MePECCUCHUS ITHX
okpysHoctell. Tpeyronsauk 4BC paBHOocTOpoHHUH, 160 AC = CB = AB.

B 3TOM paccyxeHnn ecTb JOrHuecKas AbIpKa: OTKyAa CIEyeT, YTO OCTPOEHHbIE HAMH OKPY>KHOCTH BOOOIIIE
nepecekyTcs? Bornpoc 3TOT ype3BbIuaifHO KaBep3HbIH, H00 (aKT HaIMUUs TOUKH nepecedyeHus: C Hemb3s
OTHECTH HH K CBOICTBaM OKpY’>KHOCTH, HHU JIaXKe K CBOMCTBaM Iapbl OKpYy>KHOCTEH (MO0 OHU OTHIO/b HE BCET/1a
MIEPECEKAIOTCs); MBI UMEEM 3JIECh JIENI0 ¢ Oolee crenn(puieckuM CBOMCTBOM JaHHOW cUTyaluu. BeposTHo,
EBkinz uyBCTBOBAJI HAJIMYUE 31€Ch JBIPKH, HO HE HAILIE], YEM €€ 3aTKHYTb.

OTtkyna e y HaC yBEpEHHOCTh, UTO OKPY’KHOCTHU T4 U 7 TIepeceKkaroTcs? B koHeuHoM cuere, pasymeeTcs, U3
omneITa. M3 onbiTa cozepuaHus U puCOBaHMS MPSIMBIX, OKPYKHOCTEH U JIMHUM BooO1e. 13 Ge3ycnemnHbix
MIOTIBITOK IPOBECTU OKPYKHOCTH T4 U Tz TAKAUM 00pa3oM, YTOObI OHH HE MEPECEKATUCH.

Hrak, Muenue [1maToHa 0 MOJHON HE3aBUCUMOCTH, COBPEMEHHOM €My MAaTEMATUKH OT OIbITA HEJb3S IIPU3HATh
o6ocHOoBaHHBIM. OTHAKO BOTIPOC O MPUPOJIC MATEMATHUECKONU TOCTOBEPHOCTH TPeOyeT TaIbHEHUIIIETo
HCCIIeIOBaHMS, KOO MPOCTO COCIATHCS HA OMBIT U MPUPABHATH TEM CAMBIM MaTEeMATHYECKYIO JOCTOBEPHOCTh
SMITUPUYECKON JOCTOBEPHOCTH 3HAYMIIO ObI OPOCUTHCS B KPAHHOCTH, MPOTHUBOTIONIOKHYIO TUIATOHU3MY. Benb
MBI SICHO OLIYIIIaeM, YTO MaTeMaTH4eCcKasi JOCTOBEPHOCTh YEM-TO OTINYACTCS OT SMIUPUUYECKON. UeM xe?

VYTBepKIeHHE, UYTO OKPYKHOCTH paauyca AB ¢ ueHTpamu B A u B nepecekarorcsi (Mbl Oy1eM Ui KpaTKOCTH
0003HaYaTh 3TO YTBEPXKACHUE Yepe3 E|), MpecTaBIsAeTCsS HaM €CIId HE COBCEM, TO MTOYTH aOCOFOTHO
JIOCTOBEPHBIM, MBI IIPOCTO HE MOKEM cebe MPe/ICTaBUTh, YUTOOBI OHU HE MepeceKInch. He moocem cebe
npeocmasums... ITUM-TO U OTIMYAETCS MaTeMaTUYEeCKask JOCTOBEPHOCTh OT aMnupuieckoit! Korna Mol
TOBOPHM O 3aBTPAIlIHEM BOCXO/I€ COJIHIIA, MBI MOYKEM MPECTaBUTh, YTO COJHIIE He B3oineT. M Tonbko Ha
OCHOBAHHWU OITBITA MBI TT0JIATaeM, YTO OHO, BEPOATHO, B30I IET. 3/1eCh €CTh IB€ BO3MOYKHOCTH, U TPEICKa3aHue,
Kakasi 13 HUX OCYIIECTBUTCS, UMEET BEPOSTHOCTHBIN xapaktep. Koraa ske Mbl TOBOPHM, YTO ABAXK/IbI 1BA —
YeThIpEe M YTO OKPYKHOCTH, IOCTPOCHHBIE TaK, KaK ObIIO yKa3aHO BBIIIE, IEPECEKAIOTCSI, MBI HE MOYKEM
MIPEICTaBUTh, UTOOBI ObLITIO MHAaYe. MBI HE BUUM JAPYTOil BO3SMOXHOCTH, IIOATOMY M YTBEPKICHHS 3TH
BOCIIPUHHUMAaEM Kak a0COJIIOTHO JIOCTOBEPHBIC U HE3aBUCUMBIE OT KOHKPETHBIX HAOIIOCHHBIX HaMU (DaKTOB.

10.7. B nockax akcmom

JU1st TOHUMAaHUs TPUPOABI MATEMaTUYECKON TOCTOBEPHOCTH OYEHb MOYUUTENILHO JOBECTH IO KOHIIA pa30op
yrBepxkaeHus E;. [TockonbKy y Hac Bce-TakM OCTaJINCh HEKOTOPbIE COMHEHHUSI OTHOCUTENIBHO a0COIIOTHOM
HE00XO0IMMOCTH MepeceyeHns OKpy>KHOCTH Ha puc. 10.3, monpoOyeM npeAcTaBuTh cede CUTyalHo, KOrja OH|
He repecekatorcs. [lonmHas Heyaaya SToW NONBITKA OyAeT 03Ha4YaTh, 4To yTBepxkaeHne Eq maremaTmuecku
JIOCTOBEPHO M HE MOXKET OBbITh Pa3JI0’KEeHO Ha 0oJiee MPOCThIE YTBEPHKACHUS; TOT1a €ro CleAyeT MPUHATh B
KauecTBe aKkCMOMBI. Eciy jxe HaM 11eHOM O0JbIIero Wik MEHbIIEr0 HACUIIUS HaJl BOOOPaKEHUEM YIaCTCs
MIPEJCTaBUTh ce0e CUTYaLUIO, B KOTOPOU 74 U T HE MEPECeKar0TCsl, 3Ta CUTyalHsl, Ha/l0 [0JIaraTh, MpHUJIET B
MIPOTHBOPEUYHE C KAKUMHU-TO 00JIee MPOCTHIMU U TITyOOKHMMH yTBEPKICHUAMH, 00J1aTalOIIMMHA MaTEeMaTHIECKOM
JOCTOBEPHOCTHIO; TOTJ[a MBI X U IIPUMEM 3a aKCUOMBI, & HAJTMUUE MPOTUBOPEUHNs OYAET CITyKUTh
nokasarenbcTBOM Eq. TakoB 0OBIYHBIN ITyTh K YCTAHOBICHUIO aKCHOM B MaTeMaTHKeE.

[IpoBenem cHadanga OKPY>KHOCTb 7T4. 3aT€M MTOCTAaBUM OTIOPHYIO HOXKKY IIUPKYJIS B TOUKY B, a MUIIYIIyI0 — B
TOUYKY A 1 HAYHEM MPOBOJUTH OKPY>KHOCTb 5. MBI IBUKEMCSI OT LIEHTpa OKPYKHOCTH T4 K €€ iepudepuu 1 B
HEKOTOPBI MOMEHT (TaK MBI IIPEICTABIISAEM 3TO B CBOEM BOOOPaKEHUH) TOJKHBI JTHOO IMepecedb OKPYKHOCTh
T4, TMOO KaK-TO MEPECKOYUTH Yepe3 Hee, pa30pBaB JIJIsl ITOTO OKPYKHOCTh 4 U 7w (puc. 10.4). Ho okpy)HOCTH
T4 MBI BOOOpa)kaeM KaK HETPEPHIBHYIO JIMHUIO U HAM CTAHOBUTCS SICHO, YTO CBOWCTBA HEMPEPHIBHOCTH,
ABJISTFOIITHECS OoJiee (yHAAMEHTATBHBIMHA U OOIIMMH, YeM JPYTHUe OCOOCHHOCTH JIaHHOM 3a/1a4yH, JIKaT B
OCHOBE Halllelf YBEpEHHOCTH B IIEPECEUCHUN OKPYKHOCTEH 74 U 7 [l03TOMY MocTaBuM mepen co0oi e
JI0Ka3aTh YTBEP)KJIEHUE €] UCXOS U3 CBOMCTB HEMPEPHIBHOCTU OKPYKHOCTH. HaM nmonano0arcs mpu 3Tom
HEKOTOPBIE COOOpaKEHUS, CBSI3aHHBIC C TIOPSAKOM PACIIONOKEHUS TOYEK Ha mpsiMoil. [ToHsATHE HeNTpephIBHOCTH
Y TIOpSZIKa MBI BKJIFOUAEM B UHCJIO OCHOBHBIX HEONpPEAeNsieMbIX MOHITUNA F€OMETPHUH, TOT0OHO MOHATUAM
TOYKH, TIPSIMOU, PACCTOSIHUS | T. JI.



Puc. 10.4. «IlepeckakuBaroniyie» OKpyKHOCTU
BoT oavH 13 BO3MOXKHBIX ITyTEH K LIETH.
BBenem nonsitue «BHyTpu» (IPUMEHUTENBHO K OKPYKHOCTH) C TIOMOIIBIO CJIEAYIOLIETO ONPEICICHUS:

O;: 'oBopAT, UTO TOUKA A JEKUT GHYMPU OKPYKHOCTH 7, €CIIM OHA HE JISKUT Ha 7 U JIto0as mpsamas,
MIPOXOAAIIast yepe3 TOUKy A, MepecekaeT 7 AByX TOUKaX, IPUUYeM TaKUM 00pa3oM, 4TO TOUYKA A JEKUT MEXITY
TOUKAMH IepeceueHus. Eciu Touka JIeXUT He Ha OKPY>KHOCTH U HEe BHYTpPHU Hee, TO TOBOPST, YTO OHA JICKUT
éHe OKpy X HOCTH. [IoHATHE «MEXAY» XapaKTepu3yeT NOPSI0K PACTIONOKEHHS TPEX TOUEK Ha NpsiIMON. MOXKHO
MIPUHSTH €r0 32 OCHOBHOE, @ MO>KHO BBIPA3UTh uepe3 Oosiee 00IIee MOHITHE «ITOPSA0K» IMYTEM CIIETYIOIIEro
OTpeieNICHUsI:

O;: T'oBopAT, uTO TOUKA A HAXOIUTCS MexHcOy TOUKaMU B 1 B,, €ClIi 3TU TPU TOUKU PACIIONOKEHBI Ha OJTHON
MPsIMOM M IIPU IBUKEHUHU 110 HEH BCTpEUaroTcs B nopsiake By, A, B, unu By, A, B)

[IpumeM B Ka4eCTBE aKCHOM CIICIYIOIINE TOJIOKEHUS:
Aj: LleHTp OKpY’>KHOCTH JIEKUT BHYTPH HEE.
A;: Jlyra oKpy>KHOCTH, COEUHSIONIAsH IIOObIE €€ TOUKH, HENPEPhIBHA.

Ajz: Ecniu TouKa A NeXUT BHYTPU OKPYKHOCTH 7T, @ TOUYKA B - BHE OKPY>KHOCTH U 3TH JIB€ TOUKHU COCIUHSET
HeMnpepbIBHAS JIMHUS, TO CYLIECTBYET TOUKA MEPECEUCHHSI 3TOM TMHUH C OKPY>KHOCTBIO.

Onupasch Ha 3TH aKCUOMBI, IPUCTYIIAEM K 10Ka3aTeabCTBY. OKpPY>KHOCTb 7T 110 YCIOBHIO 3a/1a4U IPOXOAUT
qyepes LEeHTP A OKPYKHOCTH 74. Eciau y Hac OyzeT yBepeHHOCTh, YTO CYLIECTBYET XOTs Obl OJIHA TOUKA
OKPY’KHOCTH 7, HE JIE)KaIasi BHYTPU 74, TO Mbl ToKaxkeM E;. [leficTBUTENBHO, €CIIM OHA JIEKUT Ha 74, TO Eq
y’Ke uMeeT MecTo. Eciau oHa JIeXKUT BHE 74, TO Ayra OKPYKHOCTH 7Tp COEIUHSET €€ C LEHTPOM, T. €. C
BHYTpPEHHEH TOYKOM OKpPYKHOCTH 4. Cl€10BaTENbHO, 10 aKCHOMaM Az U A3 CyIIECTBYET TOUKA IIEPECEUCHUS
T4 U TpR.

Ho mMoxeMm 51 Mbl OBITh YBEPEHBI, YTO CYILIECTBYET TOUKA HA OKPY>KHOCTH 7Tz, HAXOSIIAsACSA BHE 47
[TonbITaemcst BOOOpa3uTh NPOTUBONOIOKHBIHN ciaydaidl. OH mpeacTasieH Ha puc. 10.5. 3To BTOpas MomnbITKa
BOOOpa3uTh CUTyaLMIO, MPOTUBOPEYALIYIO JI0Ka3bIBAEMOMY yTBEpkKAeHUI0. Eciin nepBast monsiTka
HEMEJIICHHO BCTYNUJIA B IBHOE IPOTUBOPEUYHE C HENPEPHIBHOCTHIO OKPYKHOCTH, TO BTOpas oKa3anachk Ooiee
ycnenrHo. B camoMm ziene, Mbl ¢ HEKOTOPOM HATSKKOM MOKEM IPEICTaBUTh, YTO TAK MOJIy4HuTcs. bepem
LUPKYJIb, OCTPHE €r0 CTaBUM B TOUKY B, kapaHnam — B TOUKy 4. HaunHaeM npoBOANUTE OKPYKHOCTh, HE
OTpbIBas KapaHjalla oT OyMaru, a Korja KapaHaall BO3BpaIlaeTCs Ha YK€ Ha4epUEHHYIO JIMHUIO, CHUMAeM

IUPKYJIb U BUIUM, 4TO TIosryqmiics puc. 10.5. A moyemy Obl 1 HET?

N

Puc. 10.5. OKpy>XHOCTb 7z BHYTPH 74



E'

Puc. 10.6. K nokazatensctBy Teopemsl T

Urto0b! AOKA3aTh, YTO ATO HEBO3MOXKHO, HAaJI0 0OKa3aTh, UTO B 3TOM CIIy4ae LIEHTP OKPY>KHOCTH 7z 00S13aTEIILHO
OKaxkeTcsi BHE ee. HaM momMoskeT B 3TOM clielyIolas Teopema:

Ti: Eciin OKpy»KHOCTB 71 JIEKUT LIETMKOM BHYTPH OKPY>KHOCTH T2, TO Ka)KJasi BHyTPEHHSS TOYKA OKPYKHOCTH
| ABJISIETCS TAKXKE BHYTPEHHEN TOYKON OKPY’KHOCTH 705.

Jl1a ee noka3aTenbCTBa BRIOEPEM MPOU3BOIBHYIO BHYTPEHHIOIO TOUKY A OKpykHOCTHU 7 (puc. 10.6). [IpoBenem
yepe3 Hee npsmyto. [lo onpenenenuro O oHa nepeceyet 7 B IBYX Toukax: By u B,. Tak kak B) (kak u B,)
JICKUT BHYTPU Trp, 3TA IpsiMasi IepecedeT TaKkxe m, B ABYyX Toukax: C; u Cy. Mbl NOMYUYMIH OSATh TOYEK HA
MPSIMO, CBSI3aHHBIX CJICAYIOIIUMH OTHOIICHHUSIMU TIOpsAKa: A NexXUT Mexay By u By; By u B, nexar mexay Cy
u C,. ToT daxT, uyTo B 3TOM cUTyanuu Touka 4 oka3eiBaeTcs Mexay Toukamu C u C, IpeACcTaBIseTCs HaM
CTOJIb OYEBUIHBIM M IIEPBUYHBIM, YTO MBI CMEJIO (OPMYTUPYEM €T0 KakK eIle OJTHY aKCHOMY .

Ay Ecniu Ha oHOM nipsiMoii 00e Touku B u B, nexat mexay Toukamu C; u Cy, TO U to0ast Touka A, exaras
MexXay By u By, nexut takxke mexay C u Cs.

[TockoabKy B KauecTBe A MBI MOKEM B3SITh JIFOOYIO TOUKY BHYTPH 7] ¥ IIPOBECTH Yepe3 Hee JII00YI0 MPSIMYIO,
teopema T; nokasana.

Teneps nerko 3akoH4YUTH JoKa3aTesnbCcTBO Eq. Eciau OKpyKHOCTb 73 JI€KUT LENUKOM BHYTPH T4, TO IO TEOpEME
T 1 ueHTp ee B 10JKeH JexaTh BHYTpH 5. OHAKO 10 YCIOBHIO 33/1a4U TOUKA B HaXOIUTCS Ha T4.
CrnenoBatenbHO, Tp COACPKUT XOTSI ObI OJTHY TOUKY, HE SBIISIONIYIOCS BHYTPEHHEH K 74.

Hrak, uToOBI OKa3aTh OAHO yTBEepkacHHE K1 HaM MOHa00MIIOCH 1IEBIX YeThIPE YTBEPKIACHUS A — A4, HO
34TO 9TU YTBCPKACHUS BbIPAKAIOT quSBBIqaﬁHO FJIYGOKI/IG )41 OGH.II/IC MOACIN HGfICTBPITeJILHOCTH, CBsI3aHHBIC C
MOHATHUSIMH HETIPEPHIBHOCTHU U MOpsiAka. Mbl HE MOXKEeM JJake MPeICTaBUTh cede, YTOObl OHU OBLIH JIOKHBIMH.
HexkoTtopsie npeTeH3nu MOKHO NPEIbIBUTH Pa3Be TOJBKO K aKCHOME Aj, KOTOpasi CBA3BIBAET MOHITHE LIEHTPA,
HUMEIOIIee METPUUECKYIO MPUPOAY (T. €. BKIIOYAIOIIee MOHITHE U3MEPEHUS ), C TOHITUEM «BHYTPHY,
OIMUPAOIIUMCS UCKITFOUUTCIIBHO HA TOHATUA HCTIPCPBIBHOCTH U MOPAAKA. Mozxno IOXKEIaTh, ‘ITOGBI 9Ta CBA3b
ObLJ1a OCYIIECTBJICHA C TIOMOIILIO0 00JIEE MPOCTHIX TEOMETPUICCKUX OOBEKTOB B 00JI€€ JIETKUX YCIOBUAX IS
paboTel BooOpaxkeHus. [loxkenanue 3To Jerko BBIMOJIHUMO. 3aMEHUM aKCUOMY Aj CIeAyIOLEel aKkCHOMOM

A'y : Eciin Ha ipsiMoit 1aHa Touka A M HEKOTOPOE paccTOsHUE (0TPE30K) P, TO CYLIeCTBYET POBHO JBE TOUKU Ha
NPSAMOM, pacroIOKEHHbBIE Ha PACCTOIHUU P OT TOYKHU A, IpUYEeM TOUKa A JEKUT MEKY STUMH IBYMS
TOUKAMH.

Onwupasch Ha 3Ty aKCUOMY, TOKaXEM YTBEpKIeHUE A Kak TeopeMy. IIpoBeaem uepes LeHTp OKpYyKHOCTH
MIPOU3BOJIbHYIO MpsiMyto. 1o akcrome A'y, Ha Heii OyAyT IBE€ TOUKH, PACIIONIOKEHHBIE HAa PACCTOSHUH R
(paanyc OKpy»KHOCTH) OT LIeHTpa. Tak Kak OKpYyKHOCTb ONPENEsIeTCsl KaK MHOXKECTBO TOUEK, HAXOIAIINXCS Ha
paccTosiHUU R OT LIEHTpa, 3TU TOUYKU IPUHAJUIEkKAT OKpYKHOCTU. [To akcrome A'y Touka LIeHTpa JIEKUT MEXIY
HUMH U, CIIEI0BATEIbHO, 110 onpeaeneHuo O; sBiseTcs BHyTpeHHel Toukoi. Takum o0pa3oM, akcuoma A
cBezeHa k akcuome A'y. [TompoOyiite Ternepb BOOOpa3uTh TOUKY Ha MPSIMOM, KOTOpast HE IMEET JIByX TOYEK,
PacroJIOKEHHBIX OT HEE 110 pa3HbIE CTOPOHBI HA 3aJaHHOM paccTOsHUU!



10.8. O6 akcmomax apucpmMeTUKM U NTIOrnKn

[lepBUYHBIE MOJIOKEHUS APUPMETUKN TPUHIUITAATBHO UMEIOT TY K€ PUPOY, YTO U IEPBUYHBIE TTOJ0KEHUS
TE€OMETPHUH, HO OHH, TIOKAJYH, €Ille MPOIIIe U OYEBHIHEH, UX OTPHIIaHUE emle Oojiee HEBOOOPa3uMo, YeM
OTpHIIaHUE TEOMETPUUECKUX aKCHOM. Bo3bMeM, HanpuMep, akCHOMY, TIacAIIyl0, 4TO Ui JJI000ro yrucia a

a+0=a.

Uucio 0 n3o0pakaeT mMycToe MHOXKECTBO. MOXKETe JIU BBl IPEJICTABUTH ce0e, UTO OT CIUSHUS HEKOTOPOTO
MHO’KECTBA C MyCTHIM MHO>KECTBOM YHCJIO AJIEMEHTOB B HeM u3MeHuTcs? Vnu BOT emie onHa apudmernyeckas
aKcuoMa: Ui JIFOOBIX yncen a u b

a+B+1)=@+b)+1,

T. €. €CIIM €JMHUILY TPUOABUTh K YHCITY b U PE3yNbTaT CIOKHTD C a, TO TOJIYYUM TaKOe K€ YHCII0, KaK ecii Obl
MBI CHayaJa CJIOXWIN @ U b, a 3aTeM K pe3yJbTaTy npubaBuin equHuiy. Eciu npoananu3upoBaTh, Io4eMy Mbl
HE MO’XEM BOOOpa3UTh CUTYALUIO, IPOTUBOPEUAIIYIO 3TOMY YTBEPXKACHUIO, TO MBI YBUIAUM, UTO JIETIO B TEX )K€
CO00paXKeHUSIX HEMPEPHIBHOCTH, KOTOPbIE MPOSIBIISIIOTCS U B TEOMETPUUECKUX akcuoMax. B mporiecce cueta Mbl
Kak OBl IPOBOJUM HENPEPHIBHBIC INHUH, COSIHHSIONINE CYNTAEMbIE TIPEAMETHI C 3JIeMEHTaMH CTaHIapPTHOTO
MHO>KECTBA U, KOHEYHO, JIMHUH BO BPEMEHHU (BCIIOMHUM MPOUCXOKACHHUE MOHITUS «IIPEIMETY),
HENPEPBIBHOCTh KOTOPBIX 00ECIIEUNBAET TOXKAECTBEHHOCTh YHCIa caMoMy cebe.

EctecTBeHHBII 3BYKOBOM SA3bIK IIPU MEPEHECEHUH €TI0 Ha OyMary nmopokJaeT JUHEHHBIH SI3bIK, T. €. TAKyI0
CUCTEMY, BCE MOJCUCTEMbI KOTOPOM CYTh JIMHEWHBIE NTOCIE0BATEIbHOCTH 3HAKOB. 3HAKU — 3TO MPEIAMETHI,
OTHOCHUTEJIBHO KOTOPBIX MPEINOIaraeTcsi TOIbKO TO, YTO Mbl YMEEM OTJIMYATh OJIMHAKOBBIEC (TOXK/IECTBECHHBIE)
3HAKH OT pa3InyHbIX. JIMHEMHOCTh €CTECTBEHHBIX S3BIKOB SIBJISIETCS PE3YJIHTaTOM TOT'O, UTO 3BYKOBOM SI3bIK
pa3BepTHIBAECTCS BO BPEMEHH, @ OTHOILLIEHUE CIIEOBAHNS BO BPEMEHH JIETKO MOJIEINPYETCSI OTHOLIECHUEM
MOPSAJIKA PACIIONOKEHHSI Ha TPOCTPAHCTBEHHOM npsAMoil. Criennanu3anusi eCTECTBEHHOI'O Si3bIKa IPUBENa K
CO3JIaHMIO MaTEMAaTUYECKOI0 JINHEHHOTO 3HAKOBOTO I3bIKa, KOTOPBIN B HACTOSIIEE BpeMs 00pa3yeT OCHOBY
MaTEMaTHKH.

JIeHCcTBYS B paMKaxX JTUHEHHBIX 3HAKOBBIX SI3IKOB, MBI IIOCTOSTHHO TIOJIH3yEMCSI HEKOTOPBIMHU MX CBOMCTBAMH,
KOTOpBIE MPEICTABISAIOTCS HAM CTOJIb OYEBHIHBIMH U CaMO COO0M pa3yMEIOIUMUCS, UTO MBI IaXKe HE JaeM
cebe Tpyaa copMyIupoBaTh UX B BUJE aKCHOM. Bo3bMeM JIsi MpuMepa TaKoe YTBEPIKIECHUE: €CITU K CUMBOITY
(3HaKy) B mpunucath clieBa CHMBOJI 4, a ciipaBa — CUMBOJ C, TO MTOJIYYUTCSI TAKOE CIIOBO
(TmocnenoBaTeNbHOCTh 3HAKOB), KaK €clii K A mpunucarth crpasa B, a 3atem C. D10 1 emy 110/100HbIE
YTBEPKICHHSI 001a/Iaf0T MaTEMAaTHIECKON JOCTOBEPHOCTHIO, OO MBI HE MOXKEM ce0e MPEeACTaBUTh, YTOOBI
ObU10 MHAUe. OMH U3 Pa3esioB COBPEMEHHOW MaTeMaTHKU — TEOPHS MOTYTPYI — M3y4aeT CBOHCTBA
JMHEHHBIX 3HAKOBBIX CHCTEM C aKCHOMATHYECKOW TOYKH 3PCHHSI M IIPOCTEHIIINE M3 UX CBOMCTB OOBSBIISACT
aKCHOMaMH,

U reomerpuyeckue, U apuPpMeTnIecKue, 1 JMHEHHO-3HAKOBBIE aKCHOMBI UMEIOT OJIHY U TY K€ TIPUPOIY U
OINUPAOTCS, B CYIIIHOCTH, HA OJJHU U T€ ke (PyHIaMEHTalbHbIE TOHATUS, TAKHE KAaK TOXKAECTBO, ABHKECHHE,
HEIPEPBIBHOCTD, MOPsA0K. HUKaKON MPUHIMITNATIBHON pa3HULBI MEKy 3TUMU I'pyIIaMu akcuoM HeT. U eciu
BBIOMPATH /17151 HUX KaKOW-TO OJJMH TEPMHUH, TO UX CJI€J0BAJIO ObI Ha3BaTh F€OMETPHUECKUMHU UIIH
T€OMETPUYECKU-KUHEMAaTUYECKUMHU, TaK KaK BCE OHM OTPa’Kar0T CBOMCTBA HAIIETrO IIPOCTPAHCTBEHHO-
BPEMEHHOTO OIbITA U MPOCTPAHCTBEHHO-BPEMEHHOT0 BOOOpaXkeHHs. boiiee uim MeHee 3HaUUTEIbHOE pa3inyue
MO>KHO OOHApY>KUTh JIUILB B TPYIIE «COOCTBEHHO F€OMETPHUUECKUX» aKCHOM: HEKOTOPBIE aKCHOMBI,
Kacaroluecs NpsMBIX U INIOCKOCTEH, OTpakaroT Ooiiee crienu(puuecKuil ONbIT, CBA3aHHBIN € CYIIECTBOBAHUEM
TBEPABIX TeN. TO K€ OTHOCUTCS, MI0-BUIUMOMY, U K METPUUECKUM NOHATUAM. Bripouem, u 310 pasnuuue
JIOBOJIBHO yCJIOBHOE. MOEM JI MBI TOBOPUTh YTO-HUOY1b BCEPHE3 O TEX MOHATHUAX, KOTOPBIE Mbl UMEIH OB,
eciu Obl B MUpE He ObLIO TBEPABIX TeN?

Jlo cux mop peus 1uIa UL 00 aOCOIIOTHONW JOCTOBEPHOCTH aKCUOM. A OTKYJla y HaC YBEPEHHOCTD B
JOCTOBEPHOCTH YTBEP)KICHUMH, MOITY4YEHHBIX U3 aKCHOM ITyTEM JIOTHYECKOTO BbIBOJIA?



W3 Toro jxe ncTouyHuKa: Halle BOOOpakeHNE OTKa3bIBa€TCs JOMYCKAaTh CUTYaLMIO, KOTIa IIyTEM JIOTHYECKOT 0
BBIBOJIA MBI U3 BEPHBIX IIOCBUIOK [10JIy4aeM HEBEPHBIE Pe3yJIbTaThl. JIOrnueckuii BEIBOJ COCTOUT U3
MIOCJIEI0BATENbHBIX IAaros. Ha kax oM 1mare Mbl, ONUpasich Ha MPEALIECTBYIOIINE YTBEPKIACHUS, TIOTYyYaeM
HOBOE yTBepxkaeHue. 13 pa3dopa popMaabHOIro JIOTHYECKOr0 BbIBO/IA, KOTOPBIA Mbl OTJIOXKHUM J0 CIEAYIOIIeH
TJIaBbl, OyI€T BUIHO, YTO HAIlla YBEPEHHOCTh B TOM, YTO HA Ka)KJJOM IlIare Mbl U3 UCTUHHBIX YTBEPKIACHUI
MOYEM TMOJy4HTh TOTHKO HCTHHHOE YTBEPHKICHHE, OCHOBBIBACTCS HA IOTMUYECKUX aKCHOMAX~, KOTOPBIE
MIPEICTABIISAIOTCS HAM CTOJIb YK€ JIOCTOBEPHBIMHU, KaK U PACCMOTPEHHBIE BBILIIE MATEMAaTUYECKHE AKCUOMBI, U T10
TOM 7K€ IPUYHMHE - AOCOIIOTHON HEBOOOPA3UMOCTH MPOTUBOIIOIOKHON CUTYalUH.

Nmes 3Ty yBepeHHOCTb, MBI IPHOOPETAEM YBEPEHHOCTD, YTO CKOJILKO OBl I1ar0B HU COJIEPKajl Obl IOTHYECKUI
BBIBOJI, OH BCE PaBHO OYJET 00JIaaTh STUM CBOMCTBOM. 371€Ch MBI UCTIOIB3yEeM CIEAYIONIYI0 BaXKHEUIITYIO
aKCHOMY.

Axcuoma unoykyuu: Jlomyctum, 9To QYHKITHS f(X) OCTaBIsI€T HEU3MEHHBIM CBOMCTBO P(X), T. €.

(L) {P()) L Pfx)]}-

O6o03naunM yepes f*(x) pe3ysIbTar MOCIeI0BaTEILHOIO N-KPATHOTO IpUMeHeH s GYHKIHH f(x), T. €.

1) = fx), f1(x) = AF' ()]

Torma npu mo60M n GpyHKIHUS f(X) TaKXKE OCTABJISET HEU3MEHHBIM CBOMCTBO P(X), T. €.

(On)(Hx){P(x) O P/ ()]}

[To cBOEMY MPOUCXOKICHUIO U XAPAKTEPY JTOTUUECKUE aKCUOMBI U aKCHOMAa MHIYKIIMH (KOTOPYIO OTHOCST K
apudmeTnke, Tak Kak OHA BKIJIFOYAET MOHSATUE YMCIIa) HUYEM HE OTIUYAIOTCS OT OCTAIBHBIX aKCHOM: BCE OHU
CyTh MaTEMaTUYECKUE aKCUOMBI. Pa3nuune CylecTByeT JUllb B XapakTepe UX UCnoyib3oBaHus. Koraa
MAaTeMaTHYECKUE aKCUOMBbI IPUMEHSIOTCA K MAaTEMaTUYECKUM YTBEPKACHHUSIM, OHU CTAHOBATCS 3JIEMEHTAMU
Memacucmemyl. B PAMKax CUCTEMbI MAaTEMATHYECKH JIOCTOBEPHBIX YTBEPAKIAECHUN U Mbl HA3bIBAEM UX
JIOTUYECKUMH aKcuoMaMu. biaronaps 3ToMy cucteMa MaTeMaTU4eCKH TOCTOBEPHBIX YTBEPKICHUN
CTAHOBUTCS CITIOCOOHOM K pa3BUTHIO. BeMMKoe OTKPBITHE TPEKOB COCTOSIIO B TOM, YTO MOXKHO MpUJIaraTh
JIOCTOBEPHOE K JJOCTOBEPHOMY, U MOIy4YaTh TAKHM 00pa3oM HOBOE JJOCTOBEPHOE.

10.9. CBan, yxogswue Brnyob

Omnucanue MaTeMaTHIECKUX aKCHOM KaK MOJEJIeH JeCTBUTEIbHOCTH, KOTOPBIE HCTUHHBI HE TOJIBKO B cdepe
peabHOrO OIBITA, HO U B cepe BOOOpaKEHUs, OIIUPAETCs Ha UX CyOBEKTUBHOE BOocHpusaTHe. MOXKHO JIn 1aTh
uM OoJiee 0OBEKTUBHYIO XapaKTepUCTUKY. BooOpakeHre BOZHUKAET Ha OINPEICIIEHHOM 3Tarle pa3BUTHUS
HEPBHOM CUCTEMBI KaK POU3BOJIBHOE acCCOLMUPOBaHKE NpeacTaBieHni. [Ipenplaymm stanom OblI 3Tan
HEMPOU3BOIBHOTO aCCOLMUPOBaHU (YPOBEHb CO0aKH). ECTeCTBEHHO MPeNnoIokKHUTh, UTO EPEX0]] OT
HEIPOU3BOJIBHOIO aCCOLIMUPOBAHMS K IIPOM3BOJIIBHOMY HE IIPOU3BEII CYLIECTBEHHON IIEPEMEHBI B TOM
MaTepuale, KOTOPbIil UMEETCsl B PACTIOPSKEHNUN aCCOLUUPYIOLIEN CUCTEMBI, T. €. B IPEACTABICHUSIX,
00pa3yIoNMX aCCOLUALMH,— 3TO CIENyeT U3 HEPAPXUUECKOro MPUHIUIA YCTPOUCTBA U Pa3BUTUS HEPBHOU
CHCTEMBI, TP KOTOPOM HaJICTPOIiKa BEpXHUX dTakel c1abo BIUsAET HA HIKHME. VI3 TOTO Ke MpUHIHUIA
CJIEZyeT, 4TO B IPOLECCe MPEbLAYIIEro Nepexo1a — OT (PUKCUPOBAHHBIX MOHIATUN K HEIPOU3BOJIBHOMY
aCCOIIMMPOBAHUIO — CaMble HIDKHUE YPOBHHU CUCTEMBbI MOHATUN OCTAIMCh HEM3MEHHBIMU U 00YCIIOBUIIH TE
BceoOIIMe TIy0oKHe CBOWCTBA MPEICTaBIEHUH, KOTOPbIE ObIIIM B HAIMYMU U JI0 ACCOLMUPOBAHUS U KOTOpBIE
aCCOIIMMPOBAHUE U3MEHUTH HE MOXKeT. He MOoXkeT M3MEHUTh UX M BOOOpaKeHHe. DTH CBOWCTBA MHBAPHAHTHBI
OTHOCHUTEIIBHO ITPeoOpa30BaHuil, OCYIIECTBIIEMbIX BooOpakeHHeM. Ha HUX-To 1 onuparoTcst MaTeMaTu4eckue
akcuoMbl. Ecnu ipenicTaBuTh cede AeATeIbHOCTh BOOOPAXKEHUS KaK MEePETACOBKY U CKICHKY KaKUX-TO
JJIEMEHTOB, «KYCKOB» UyBCTBEHHOI'O BOCIIPHUATHS, TO aKCHOMBI — 3TO MOJIEJIH, KOTOPbIE HCTUHHBI JIS
KaXJ/10TO KyCKa U M03TOMY — JUIs JTIF000# nx komOuHaruu. CriocoOHOCTh BOOOpaKEeHHUs pa3pe3aTh
YyBCTBEHHBII OIBIT Ha KyCKH HE Oe3rpaHn4Ha, 100, BO3HUKAsi HA HEKOTOPOM 3Talle pa3BUTHs, OHO IPUHUMAET
YK€ CYIIECTBYIOIIYIO CUCTEMY MOHITUN KaK HEeKUil (POH, Kak OCHOBY, HE MOAJIEKAIILYIO Tepenenke. Takue
riryOOKHe MOHATHUS, KaK IBUKEHUE, TOXKJECTBO, HEIIPEPBIBHOCT, 3aJI0’KEHBI ObLIH B 3TOM (OHE, TIO3ITOMY U



MO/ICJIH, ONTUPAIOIINECS Ha STH MMOHATHS, OKAa3bIBAIOTCS YHUBEPCATILHO UCTHHHBIMU HE TOJIBKO JUIS PEaTbHOTO
OTIBITA, HO M JIJIS JTIOOBIX KOHCTPYKITMH, KOTOPBIE CIIOCOOHO c03/1aTh BOOOpakeHne. MareMmarrka oOpa3yeT
KapKac 3/1aHUs €CTECTBEHHBIX HayK. Ee akcHoMBbI — 3TO0 CBau, yXOJAAIIHME B CaMylo TTTyOb HEHPOHHBIX OHATH,
HIDKE TOTO YPOBHS, IIe HAUMHAET X03sMHNYaTh BooOpakeHne. OTcro/1a Ta IPOYHOCTb OCHOBBI, KOTOpast
OTJIMYAeT MAaTEeMaTHKY OT SMIHUpHUYEcKoro 3HaHus. OHa npeHeOperaeT MOBEPXHOCTHBIMU acCOIMALIUSMH,
COCTABJIIOLIMMHU KaX/10AHEBHBIN )KMU3HEHHBIN OIIBIT, IPEANOUNTAs] TPOAOIIKATh CTPOUTEIBCTBO KOCTSKA
CHCTEMBI IOHATHU, HAYaTOr0 IPUPOIOH H 3aJI0KEHHOTO B HU)KHUE YPOBHU Hepapxuu. U yxe Ha 3TOM KOCTSIKe
OyayT 00pa30BBIBATbCS «HEOOA3aTENbHBIE» MOJENIHN, KOTOPbIE Mbl OTHOCUM K €CTECTBEHHBIM HayKaM, KaK Ha
0a3e BPOXKICHHBIX U «003aTEIbHBIX)» MOHITUN HU3ILETO YPOBHS 00pa3yIoTCs «HE00s3aTeIbHbIe» acCOIMALUN
MIPEJCTABICHUN, COCTABIISAIOIINE COJEPKAHNE )KU3HEHHOT O OIbITa. TpeOoBaHus, TUKTyeMble MaTEMaTHKOM,
00s13aTeNbHBL; CTPOSI MOJIEIH JCHCTBUTEILHOCTH, MBI HE MOKEM OOOWTH MX, eciu Obl naxe 3axorenu. [loatomy
BO3MO’KHYIO HEMCTUHHOCTh TEOPUH MBI BCET/1a BEBIHOCUM 3a Ipefieiibl cepshl neiicTBus MareMaTuku. Eciu
O00OHapy’KUBACTCA PACXOXKIECHUE MEXKy TEOPHEH U SKCIIEPUMEHTOM, H3MEHSIOT BHEIIHIO0, «HE00A3aTEIbHYIO»
4acTh TEOPUHU, HO HUKOMY HE NMPUXOJUT B IOJIOBY BBICKA3aTh MPEAIIOJIOKEHHE, YTO B JAHHOM CIIy4ae OKa3ajloch
HEBEPHBIM PABEHCTBO 2 + 2 = 4.

«O06513aTeNPHOCTHY KJIACCHYECKHX MaTeMaTHYECKUX MOJIeNiei He IPOTUBOPEUYHT MOSBICHHIO MAaTEMATUHYECKUX
1 GU3HYECKUX TEOPUi, KOTOPbIE, Ha MEPBBIN B3I, BCTYNAIOT B KOH(IIUKT ¢ Halllel MPOCTPAaHCTBEHHO-
BPEMEHHOW MHTYHLIMEH (HallpuMeEp, HEEBKIINA0BAa T€OMETPHS UIM KBAHTOBAsI MEXaHUKA). OTH TEOPUU CYTh
SI3BIKOBBIC MOJICITN IEHCTBUTEIIBHOCTH, TIOJIE3HOCTHh KOTOPBIX MPOSBIISIETCS] HE B Cepe TTOBCEAHEBHOTO OTIBITA,
a B BECbMa CIIELMaJIbHBIX CUTyalusaX. OHU He pa3pylIaloT U HE 3aMEHSIOT KJIACCUYECKUX MOJENEH, a
MIPOJOIDKAIOT UX. Tak, KBAHTOBasi MEXaHWKA ONMPAETCS Ha KJIACCHYECKYIO. A KaKasi TEOPHsI MOKET OOOHTHCH
6e3 apupmeruku? [lapaokchl U TPOTUBOPEUHS BO3HUKAIOT TOT/A, KOT/Ia MBI 3a0bIBAEM, UTO MOHSTHSI-
KOHCTPYKTBbI, BXOJISIIUE B HOBYIO TEOPHIO, 3TO — HOBBIE IMOHATHS, €CIIH J1aXKe UX 0003HAYAIOT CTapbIMU
MMEHaMHU. MBI TOBOPUM O «IIPSIMOil» B HEEBKIMJOBOM T'€OMETPUH M HA3bIBAEM AJIEKTPOH «YACTULICH», XOTA
SI3BIKOBAs IEATEIbHOCTD, CBA3aHHAS C 3TUMHM CIIOBAMH, — JIOKA3aTEJILCTBO TEOPEM U KBAHTOBO-MEXAHUYECKUE
BBIKJIAJIKM — COBCEM HE TaKas, KaK B MPEKHUX TEOPHIX, U3 KOTOPBIX ObUIH 3aMMCTBOBaHbI TEPMHUHBI. Ecin
JIBaK]IBI JIBA HE PABHO YETHIPEM, TO JIMOO JBa — HE J[BA, TMOO «KIBD» — HE «XKIbD», THOO0 YeThIpe — HE
YeThIpe.

Oco0yto posib MaTEMaTHKH B IPOLIECCE TO3HAHUS MOXHO BBIPA3UTh B BUJE YTBEP)KICHUS, UTO
MaTeMaTHUYECKHUE MOHATHS U aKCHOMBI MIPEICTABISAIOT COO0M HE pe3yiIbTaT, a yCaoBHe U (POpMY TIO3HAHUS
JeMCTBUTENBHOCTH. DTa MbIC/Ib ObuIa pa3BuTa KaHTOM, 1 C HElf MOXKHO COTJIaCUTHCS, €CIIM PacCMaTpUBaTh
YeJIoBeKa KaK MOJTHOCThIO JaHHOE CYLIECTBO U HE 33/1aBaTh ce0e BOIpoca: a oYeMY YeJIOBEKY CBOWCTBEHHBI
9TH ycnoBus U Gpopmbl mo3HaHust? Ho, 3a71aB 3TOT BOIIPOC, MbI JOJDKHBI IPUNUTH K BBIBOJLY, YTO OHH CaMU
SIBIISTIOTCSI MOJICTISIMH JICHCTBUTENTLHOCTH, BEIPAOOTAHHBIMHU B TIPOIIECCE SBOIIONNH (KOTOPHIN B OTHOM U3
BA)XHBIX CBOUX ACHEKTOB €CTh HE UTO MHOE, KaK MPOLECC MO3HAHUS MUPA )KUBBIMH CTPYKTypamu). C TOUKu
3peHus 3aKOHOB MPUPOJbl NIPUHLIMUIINATIBHON PA3HULBI MEXKY MATEMATUYECKUMU M SMIINPUYECKUMHU
MOJEJISIMU HET; 3TO pa3rpaHUYCHHUE OTPAXKACT JIUILIb HAJTUYNE B yCTPOUCTBE YEJIOBEYECKOIO MO3ra YEPTHI,
OTJEISIONICH BPOXKICHHBIE MOIETH OT OsiaronpruoOpereHHbIX. [looxkenne 3Toil uepThl, Ha0 MoJaraTh,
COJIEPKHT AIIEMEHT UCTOpUUECKOH cityyaiiHoCTH. [Ipoxoau oHa B IpyroM ypoBHE, Mbl, BO3MOXKHO, ObLIH OBl HE
B CHJIaX BOOOPA3UTh, YTO COJIHIIE MOXET HE B30OWTH MJIM YTO YEJIOBEK MOXKET MAapUTh HaJl 3eMJIeH, Kak OyITo
CHJIBI TSDKECTH HE CYILECTBYET.

10.10. MnaToHN3M B peTpocneKkTuBe

Wneanusm [Inatona — pe3ysibTaT cCBOCOOPa3HOM MPOESKIIMK SJIEMEHTOB SI3bIKa B IEUCTBUTEIBHOCTD. «nen»
[1naToHa UMEIOT TO K€ MPOUCXOKACHUE, UTO U TyXU NEPBOOBITHOTO MBIILIEHUS, — 3TO BOOOpakaeMble
3HA4YCHHUA pCaJIbHO CYIICCTBYIOIIIUX UMCH. Ha MEPBLIX 3TAllaX PA3BUTUA KPUTHYCCKOI'O0 MBIIJICHHUA CIIIC HE
CYILIECTBYET MPABHJILHOTO TOHUMAaHUS IPUPOJIbI a0CTPAarupoBaHUs U B3aUMOOTHOILIEHUS MEXKY S3bIKOBHIMU
OGBGKTaMI/I U HESI3BIKOBOU ACATCIIbHOCTBIO. HepBOGLITHI:IFI KOMIIJICKC UMA-3HAUYCHHUEC C1IC HABA3bIBACT
MIpe/ICTaBJICHHE O B3aMMHO OJHO3HAYHOM CBSI3U MEXy UMEHEM U 3HaueHueM. JJisi cioB, 0003HAYAIOIINX
OHpeILeJIeHHI:H\/JI, C,Z[I/IHCTBGHHLII\/JI npeaMeT, B3auMHAas OAHO3HAYHOCTh KakK GYIITO HUMECT MECCTO, I/I6O npeaAMET MbI
MpeACTaBIsieM ceOe Kak 4TO-TO OJHO. A Kak ObITh ¢ 00IMMHU MOHATUSAMHU (yHUBEpcanbHbIMK)? B cdepe
pEeaNbHO CYIIECTBYIOIIETO JJIs 3HAYEHUI BOOOIIE HE OCTACTCS MECTa, BCE PACXBATAHO «EIUHIUYHBIMID)
MOHATHSIMH — BE€Jlb K K&KJIOMY MPEIMETY MOKHO MOAKPENUTh OMpKY ¢ uMeHeM. O0pa3yIollytocs yCcToTy U



3anonHser «uaes». [loguepkueM, uro uaeanusm IlnaToHa oTHIOAb HE BKIIIOUAET YTBEPXKJIEHUS O IpUMare
JTYXOBHOT'O HaJl MaT€PHAIIbHBIM, T. €. HE SABJSIETCS cnupumyanusmom (3TOT TEPMUH, IIUPOKO UCTOIb3yEeMbIH B
3araHO-EBPOIICHCKON TUTEpaType, y HAC MaJlo yIOTPEOUTENIEH M YacTO 3aMEHSETCSI TEPMUHOM «HJICATU3M,
YTO IPUBOJUT K HETOUHOCTSIM). JlyXOBHBIH OIBIT, 10 [11aToHy, 3TO Takas e SMIUPHS, KaK 4yBCTBEHHBIH
OTIBIT, U HUKAKOT'O OTHOIICHUS K MUpPY ujei He umeeT. «aem» [lnaroHa — yucThie mpu3paku, mpruueM
MIPU3PAKH, TIOPOXKICHHBIE HE JYXOBHBIM, & YyBCTBEHHBIM OIIBITOM.

C coBpeMeHHOI KNOEPHETHYECKOH TOYKH 3PCHUS €AMHUYHBIM TOHATHEM MOXHO CYHTATh TOJIBKO CTPOTO
OTIpeIeNICHHY10, €IMHUYHYIO CUTYaLUIO, T. €. yKa3aHHe BCEX PELENTOPOB, 00pa3yIoMUX BX0l HEPBHOU
cucreMbl. Heuero u roBoputh, 4To CyOBEKTHBHO MBI COBEPIIEHHO HE OCO3HAEM E€ANHUYHBIX, B 9TOM CMBICIIE,
noHATUH. biu3kue cutyannuu cTaHOBITCS HEPa3IMYUMBIMU IIe-TO Ha CAMBIX PAaHHUX CTaAUAX 00paboTKH
nH(pOpMaINH, U TIPEJICTABICHUS, C KOTOPHIMH MMEET JIeJI0 Hallle CO3HAHHE, 3TO 000OIICHHBIE COCTOSHUS, T. €.
o01mue, UM abCTpakTHbIE MOHATUS (MHOKECTBO cuTyaruii). [IoHsITHs 00 onpeaeieHHbIX IPeaMeTax, KOTOphIe
TPAJANIIOHHAS JIOTHKA HAMBHO MTPUHUMAET 32 TIEPBUYHBIC YJIEMEHTHI YyBCTBEHHOTO OIIBITA U HA3bIBACT
«EIMHUYHBIMIY TOHATHSIMH, B IEHCTBUTEIBHOCTH, KaK IOKA3aHO BBIIIE, SBISIOTCS BEChbMA CIOKHBIMU
KOHCTPYKIMSAMH, TPEOYIOINMHI aHAIN3a KHHOJICHTHI CUTyallii ¥ ONMUPAIOIIUMHUCS Ha OoJiee JIeMeHTapHbIe
abCTpaKTHBIEC IOHATHS, TAKUE, KAK HEMIPEPBIBHOCTH, OpPMA, IIBET, MPOCTPAHCTBEHHBIE OTHOIICHUS H T. II.
[Tprdem yeM «KOHKpETHEE» MOHSATHE C TOYKH 3PSHHUS JIOTHKH, TEM CIOKHEE OHO C TOYKH 3PCHHUS] KHOSPHETHKH.
Tak, «KOHKpETHas KOILKa» OTJIMYAETCS OT «IPOCTO KOLIKM» TeM, UTO [T MPUJAHUS CMBICIIA IEPBOMY
MOHSTHIO TpeOyeTcst Ooiee JUIMHHAS KHHOJICHTA CUTYaIlui, 4eM BTOPOMY, CTPOTO TOBOPS Jake OECKOHEYHO
JUTMHHAS, 100, UMes B BHy KOHKPETHYIO KOIIKY, MBI HIMEEM B BHJLy HE TOJBKO €€ «JIMYHOE JIETI0», KOTOPOe
BEJIETCS CO JHS POKIEHHSI, HO U BCIO €€ TeHeanoruto. [1o cBoeil npupoie «kKOHKPETHBIE) U «a0CTPaKTHBIE»
MOHATHS HUYEM NPUHINIHAIBHO HE Pa3IMYaloTCs, ¥ T€ U IPyTUe OTPaKaroT CBOMCTBA peaibHOro Mupa. Eciu
pa3iuyme U ecTh, TO OHO MPOTHBOMOJIOXKHO TOMY, KOTOPOE YCMaTPHUBAET TPAJAUIIMOHHAS JIOTHKA: a0CTpaKTHBIE
00IIMe MOHSATHS YyBCTBEHHOTO U TyXOBHOTO OMBITA (HE CMELINBATh C KOHCMPYKMamu MaTeMaTuku!) mpore 1
OJKe K IPUPOE, YeM KOHKPETHBIE TOHSTHS, CBSI3aHHBIE C OTIPEIeIICHHBIMU TpeaMeTamMu. JIOTHKOB BBEJIO B
320y K/IeHHE TO 0OCTOSATEIHCTBO, YTO B SI3bIKE KOHKPETHBIC MMOHSATHS MOSBIISIFOTCS paHbIIIE, YeM a0CTPaKTHEIE.
Ho 5370 Kak pa3 cBUIETEIhCTBYET 00 X OTHOCUTEIBEHO 00JIee BEICOKOM IOJIOKEHHH B MePAPXUH HEHPOHHBIX
MOHATUI-TI0JIOKEHHH, 6J1aro1apst KOTOPOMY OHHM OKAa3aJIMCh HA CTBHIKE C SI3bIKOBBIMU TOHATHSMU.

IImaToHoBCKas TEOpUAa H,HGP’I, MOCTYJIMPOBAB BBIMBIIIJIICHHOC UJICATIBHOC OBITHE O606H_IGHHLIX npeaMeToOB,
moctaBujia OJHOMECTHBIC MPEANKATHI (CBOﬁCTBa) B BBIJICJICHHOC IMOJIOKCHUE IO CPAaBHCHHUIO C MHOT'OMECTHBIMU
npeauKaTaMun (OTHOI_HeHI/IHMI/I), OHa IIpuaaia CBOMCTBaAM CTaTyC HCTUHHOT'O 6LITI/I$I, B KOTOPOM OTKa3zajia
OTHOIIICHUSAM. DTO CO BCEH Hariis1IHOCTBIO IMMPOSABUIIOCH B JIOTHKE ApI/ICTOTCJ'IfL OTCIOILa NpeaAMCTHOCTb U
CTATUYHOCTDb MBIIUJICHHS, CTOJIb XapaKTCPHAA IJII TPEKOB KIACCUYCCKOI'0 Iepuoaa. B CJIG,HYIOH_ICﬁ I 1aB€ MBI
YBHUIHUM, KaK 3TOT O6p33 MBIIJICHHA OTpa3uJIiCd Ha pa3BUTHU MAaTCMATHUKH.

1 . o N g
= Co3By4re ¢ PyCCKUM HE CIIy4aiiHO, 3TO JPEBHHI UHOCBPOTICHCKII KOPEHb (Cp. JaT. vidi — yBHIIEN).

2 o o
- I[J'I}I 3HAKOMBIX C MATEMAaTUYCCKOHN JIOTUKOU 3aMCTHM: B IIMPOKOM CMBICJIC, BKIIIOYas IIpaBuJia BbIBOJA.

I'masa 11. Ot EBkaujaa g0 [dexapra

11.1. Yucno v BennymnHa

Bo Bpemena [ugaropa u panHux nugaropeiiieB pyKoBOASAIIYIO BEICOTY B TPEUECKON MaTeMaTHKE 3aHUMAJIO
noHsitue yncina. [Tudaropeitisr cuntanu: bor moaoui yrciia B OCHOBY MHPOBOTO Topsiika. bor — 3to
€AMHCTBO, a MUP — MHOXXECTBEHHOCTb. boxkecTBeHHas rapmoHus B ycrpoiictBe KocMoca nposiBiisieTcs: B BUae
YHCIIOBBIX OTHOIIEHUH. Hemanyto posib B 3TOM yOeKASHUH ChIrpalio OTKPbITHE NHdaropeiiiamMmu Toro (akxra,



YTO COYETaHHS 3BYKOB, PUATHBIC IS CITyXa (TApMOHUYECKHE), CO3AAI0TCS B TOM cllydae, KoTJa CTpyHa
YKOPauMBaeTCsl B OTHOLIEHUAX, 00pa3yeMbIX MUHUMAJIbHBIMU LIETBIMH unciiaMu: 1:2 (okTaBa), 2:3 (KBUHTA),
3:4 (xkBapTa) u T. A. YucnoBas MUCTHKA MU(aropeiieB oTpaxaia Ux Bepy B TO, UTO, B KOHEYHOM CUETe, BCE
3aKOHOMEPHOCTH MPUPOIHBIX SIBICHUN BHITEKAIOT U3 CBOMCTB LIEJBIX YHCE.

MBe1 BUIUM 31€Ch IPOSIBJICHUE YEJIOBEYECKONW CKIIOHHOCTH K IIEPEOLICHKE TOJIBKO YTO CACIAHHBIX OTKPBITHH.
@usnku konna XIX B. mojaranu nogo6HO nudaropeiaM, 4To OHU UMEIOT YHUBEPCATIBHBIN KIII0Y KO BCEM
SBJICHUSAM IPUPOABI U UTO MPH HAJIKALIEM YCEPANUH C €r0 IIOMOIIBI0 MOXKHO PACKPBITh CEKPET JH000r0
SIBJIGHUS. DTOT KJIFOY — MPEACTABIEHUE O IPOCTPAHCTBE, 3alI0JIHEHHOM YaCTHIIAMHU U TIOJISIMHU, KOTOPbIE
NOYMHSAOTCS ypaBHeHUsAM HproToHa 1 MakcBemna. OiHaKo ¢ OTKPBITUEM PalMOAKTUBHOCTU U JU(PPAKLIUU
JJIEKTPOHOB BHICOKOMEPHE (PU3UKOB PA3JIETENOCH B MyX U Mpax.

B ciydae ¢ nugaropeiiniaMu aHaJIOTHYHYIO POJIb CHITPATIO OTKPHITUE CYIIIECTBOBAHUS HECOUBMEPUMBLX
OTPE3KOB, T. €. TAKUX OTPE3KOB, YTO OTHOIICHHUE WX JUTMH HE BBIPAXKACTCS HUKAKUM OTHOIIICHUEM IICITBIX YHCETT
(paumoHansHBIM YHCIIOM). He consmepuMel, HampuMep, CTOpOHA KBaJparTa U ero JuaroHaib. DTO YTBEPKICHUE
JIETKO J0Ka3aTh, OMUpasch Ha Teopemy [Tudaropa. B camom nene, 10OmMycTUM MPOTHBHOE, T. €. YTO TUATOHATH
KBaJ[paTa HaAXOJUTCS B HECKOTOPOM OTHOILICHHUH M:1 K €ro CTOpoHe. Eciu uncna m u n uMeroT olrime
MHOXKHTEJH, UX MOXHO COKPATUTh, IIOATOMY OyJeM CYUTATh, YTO OOIIMX MHOXKHUTEIICH y 1 U 1 HET. 3HAYHT,
MIPHU U3MEPEHUH UTMHBI HEKOTOPHIM SAMHUYHBIM OTPE3KOM JUTHHA CTOPOHBI €CTh /1, @ uaroHamu m. 13
Teopemsl [Ti(aropa cieayer, 4To TOIDKHO HMETh MECTO PABEHCTBO m° = 2n°. CIIeLOBATEIBHO, Mm° TOIDKHO
JETUThCS Ha 2, a, CIIE0BATEIBHO, 2 JIOJDKHO OBITh B YHCJIC JENUTeNeH m, T. €. m = 2m;. Jlenas oty
MOJICTAaHOBKY, MOJy4aeM 4m? = 2n2, T. €. 2m’ =n’. 3HAYUT, # TAaK)KE JOJKHO JEIUTHLCI Ha 2, YTO
MPOTHBOPEYUT MPEIIOTI0KECHUIO 00 OTCYTCTBHH y 71 U 1 OOIIMX MHOXUTENeH. Ha 3To 10Ka3aTesibcTBO 4acTo
cceutaercs Apucrotens. [lonararoT, 9To OHO OBIIIO OOHAPYIKEHO elnle mudaropeiamu.

Ecnu cymiecTByIOT BETMUUHBI, KOTOPBIC TIPH 3aIaHHOM MacinTabe He BRIPAXKAIOTCS YUCITAMH, TO YUCIIO HE
MOXET OO0JIBIIIE CUUTATHCS OCHOBOM OCHOB, OHO HU3BEPIaeTCsl CO CBOETO IMbeaecTana. MaTemaTukam
MIPUXOAUTCS TENEPh MOJB30BATHCS 00JIee OOIIUM MOHITHEM 2e0MeMPUiecKoll 6eIuyunbl, U N3y4aTh
OTHOIIIEHHUS MEKy BEJIMUMHAMH, KOTOPBIC HHOT1a (CKOpee, B BUJIE UCKITIOUCHHUS, YEM TIPaBUIIa) MOTYT
BBIPAYKaThCsl OTHOLIEHUEM LIENBIX YUCeEN. Takou MOaX0/ JIEKUT B OCHOBE BCEM IPEUECKON MaTeMaTHKH,
HauyWHas ¢ KJlacCu4ueckoro rnepruoaa. COOTHOIICHHsI, KOTOPBIE MBI 3HAEM KaK alireOpanyecKkre paBeHCTBa, ObUTH
W3BECTHBI TPEKaM B T€OMETPUUIECKON (POPMYITHPOBKE KaK OTHOIICHUS MEXY IITMHAMH, TUTOMIAISIMH,
00BeMaMU IOCTPOEHHBIX OIMpPEIETICHHBIM 00pa3oM (uryp.

11.2. FeomeTpuyeckas anrebpa
Ha puc. 11.1 nokazaHa XOpouIio NU3BECTHAsk FEOMETPUUECKAst TPAKTOBKA COOTHOLIEHMUSI
(a+byY=d"+2ab+ b
Cromb ke TpUBHAJIBHOE C aIredpanyeckoil TOUKU 3pEeHUsl paBEHCTBO
(a+b)a-b)=ad*-b

TpeOyeT yxe 0ojiee CI0KHOTO TEOMETPUIECKOTO pacCMOTPeHHs. EMy COOTBETCTBYET clieyromas TeopeMa Bo
BrOpoii kaure «Hauam» EBknnna (puc. 11.2):

«Ecnu npsimast TMHUA pa3/ielieHa Ha paBHbIE U HEPABHbBIE YaCTH, TO MPSIMOYTOJILHUK, COJIEPIKALIUIICT MEKITY
1 o

HEpaBHBIMU YacTSMU ™ BCEU MPSIMOI, BMECTE C KBaIpaTOM OTpE3Ka MEXAY TOUKaMU JECJIICHHs pPaBeH KBaJIpaTy

Ha TIOJIOBHHE MPSMOID».

I[OK@.?»BIBB.GTCH TeOpEMa CIICAYHOUIUM O6p330M.

[Ipsmoyronbsauk ABFE paseH npsimoyronbHuky BDHF. [IpsmoyronsHuk BCGF paBeH MpsIMOYTOJbHUKY
GHKJ. Ecay K 3TUM JBYM NPSIMOYTOJbHUKaM (00pa3yromuM BMecTe npsmoyroibHuk ACGE, «conepxaimuics



MEX]Ty HEpaBHBIMHU YaCTsIMH BCEH MpsAMOii») 100aBUTh KBaapaT FGJI, To momydnurcst Kak pa3 kBanpat BDKI,
IIOCTPOCHHBIN «Ha MOJIOBUHE MPsMOW». ITak, Mbl HIMEEM PaBEHCTBO

(a+b)a-b)+b =d,

SKBUBAJICHTHOE MPUBEJICHHOMY BHIIIIE, HO HE COJIEPKAIllEe TPYAHO HHTEPIPETUPYEMOTO BEIUUTAHUS
JIomaaei.

a -]
a al ab
b ab &t

Puc. 11.1. TeoMeTpudeckas TpakToBKa Toxaectsa (a + b)* = a* + 2ab + b

A 8 c o
a ] a-=b

Puc. 11.2. TeoMeTpuueckas TpakToBKa Toxaectsa (a + b)(a - b) = a* - b*

SIcHO, 9TO ecnu Aake 3TU MPOCTeiIne anredpandeckiue COOTHOIICHUS TPEOYIOT B TEOMETPUIECKOM TPAKTOBKE
OTIPEICTICHHBIX YCHIIMH JIJIs1 TOHUMaHUs (YOPMYJIHUPOBKU TEOPEMBI U H300PETaTEILHOCTH IS €€
JI0Ka3aTeNbCTBA, TO JAlIEKO M0 TOMY IMyTH IPOABUHYTHCS HEBO3MOKHO. Bo BceM, 4TO KacaeTcst COOCTBEHHO
FCOMCTpI/II/I, FpeKI/I HpOSIBI/IJ'II/I C€6$I KakK HCKyCHCﬁIHPIG MaCTepa. HO Ta JINHUA paSBI/ITI/Iﬂ MaTEMATHUKU, KOTOpaﬂ
Hayanack ¢ anreOpsl, a 3aTeM MOpOANIIa aHAIN3 OECKOHEUHO MAJIbIX M COBPEMEHHbBIE aKCHOMATUYECKUE
TGOpI/II/I, T. €. JIUHUA, CBA3aHHAA C UCIIOJIb30BAHUEM HE A3bIKa (i)I/Il"yp, a A3bIKa CUMBOJIOB, OKa3ajlaCb UM
COBEpIICHHO HEAOCTYMHOM. ['peyeckas MaTemMaTrKa OcTallach OTpaHMYEHHOMN, CAaBIEHHOM Y3KHUMH paMKaMu
MOHATUI, UMEIOIUX HAIJISIAHBIN T€OMETPUYECKHI CMBICI.

11.3. Apxumeq n AnonnoHumn

B Anekcanapuiickyio snoxy (330-200 1o H. 3.) )KHUBYT /IBa BEIMKUX YUYEHBIX, B pa00Tax KOTOPBIX IpedecKas
MaTeMaTHhKa JOCTUTAET CBOEH BhICIICH TOUKU, — Apxumen (287-212 no H. 3.) u Anosmonuii (265?7-170? no H.
3.). ApXxuMez B CBOMX T€OMETPHUUECKHX TPYAaxX y)Ke JAaJeKO BBIXOIUT 3a Mpeebl Puryp, o0pa3oBaHHBIX
MPSMBIMA U OKPYKHOCTSIMU. OH pa3BUBAET TCOPUIO KOHUIECKUX CEUCHHM, UCCIIeayeT crupaiu. [ 1aBHas
3acimyra Apxumeaa B T€OMETPUH — MHOTOYHCIICHHBIE TEOPEMBI O MIIOMAASMX, 00beMaxX U IEHTPaX TIKECTH
¢buryp u Ten, 00pa3oBaHHBIX HE TOJBKO MPSIMBIMU JIHHUSIMH U HE TOJBKO IJIOCKUMH MTOBEpXHOCTSIMH. OH
HCIOJNIB3YET «METOJI MCUEPIBIBAHUS. YTOOBI MPOUILTIOCTPUPOBATH KPYT 3a71ad, PeIIaeMbIX ApXUMEIOM,
MEPEYHCIINM 33J]a9H, BOIIEIIINE B €T0 COUMHEHNE «MeTo1», Ieb KOTOPOro, Kak 3TO BUIHO U3 3arjaBHsi, He
TIOJIHAsI CBOJIKA PE3yJIbTAaTOB, a OCBEIICHHE METO1a paboThl. «MeTOo» CONEPKUT pelieHue cneayomux 13
3a/1a4:; IOMah MapaboIMIecKOro CeTMEHTa, 00beM mapa, 00beM cheponia (JUTHIICONIA BpaAIICHHUS ), 00bEM
CerMeHTa napaboion/ia BpalleHus, IIEHTP TSHKECTH CeTMEHTa mapabosona BpalieH s, HEHTP TSKECTH
noJymapusi, 00beM CerMeHTa mapa, 00beM CerMeHTa ceponsia, HEHTP TSHKECTH CeTMEHTA I1apa, EHTP
TSOKECTH CerMeHTa cepora, IEHTP THKECTH CeTMEHTa TUIepOoion ia BpallleHus, 00beM CerMeHTa HUIHHIIPA,
0o0beM repecedeHus AByX NUIUHAPOB (MTOCIEIHS 3aa4a — 0e3 10Ka3aTeIbCTBA).



He menbiree 3HAa4YCHUC, YEM pa6OTI)I 0 rCOMETPUHN, UMEJIN UCCIICAOBAHUA ApXI/IMC[[a B O6J'IaCTI/I Mexanuku. OH
OTKPBIJ CBOM 3HAMEHHTHIN «3aKOH ApXUMeIay, 3aHUMAaJICS 3aKOHaMH paBHOBecHs Tesl. OH ObUT
HEOOBIKHOBEHHO MCKYCEH B M3TOTOBJICHUH PA3IMYHBIX MEXaHHUYECKUX YCTPONCTB U MPUCTIOCOOIICHUI.
bnarogaps mammHaM, cieIaHHBIM MOJT PYKOBOJACTBOM ApXUMEa, KHUTEIU ero poaHoro ropoaa Crupakysbl
OTpa3mWJIU MEPBBIA ITYPM ropoja pumisiHaMu. MexaHnueckue cooOpakeHus 4acTO MCII0JIb30BAINCH
ApXHUMeJIOM B KauecTBE MOJICIIOPhS IPU BBIBOJIE FeOMeTpUUecKUX TeopeM. OqHako Obl10 Obl OIIHOKOI
ImojgaraTtb, 4TO ApXI/IMGII XO0TA 651 B UCM-TO OTKJIOHSJICA OT TPAAUIIUOHHOT'O I'PCUCCKOT0 O6p3_33. MbIeHus. O"
cuMTal 33/1a4y PEIICHHOH TONBKO TOTJa, KOT/Ia HaX0 QU1 0e3ynpedHoe C JIOTUYECKON TOUKH 3pEHHUs
TeOMETPHUYECKOE TI0Ka3aTeabcTBO. CBOM MEXaHUYECKUE N300PETCHHS OH pacCMaTpUBall Kak 3a0aBy WK Ke,
KaK JKUTEHCKUE 3aHATHS, HE UMEIOIIME HUKAKOTo HayyHOro 3HaueHus. [lnytapx numer:

XOoTs1 3TH U300peTeHHsI MPOCTABUIIN €0 CBEPXUYEIOBEYECKYIO MY IPOCTh, TEM HE MEHEE OH HUYETo He Mucal 1o
TaKUM BOIIpocaM, HO0 roJaraj, 4To COOpPY>KEHHE BCAKOTO pojJa MalIMH U BOOOIIe BceX MPUCTOCOOTCHUH TSt
MPAKTUYECKOTr0 yHOTpeOIeHHsI — J1eJ10 HU3KOEe M HEOIaropoHOEe; caM K€ OH CTPEMMUJICS JIUIIb K TOMY, YTO IO
KpacoTe CBOEH U COBEPILIEHCTBY HAXOJUTCS JaIEKO OT LIapCTBa HEOOXOAUMOCTH.

W3 Bcex cBOMX OCTHXKEHUH caM Apxume]| O0JIbIIe BCEro rOpAMIICS 10Ka3aTeIbCTBOM TOTO, YTO O0BEM I1apa,
BIIMCAHHOTO B LIMJIMH/P, COCTABIISIET BE TpeTH o0beMa nuiauHapa. OH 3aBean u300pa3suTh Ha CBOEH
MOTWJIBHOM ITUIMTE LMUIMHJP C BOMCAHHBIM B HETo m1apoM. PuMckuii noiakoBozen Mapiiein, coiaaat KoToporo
yomn Apxumena nociue B3saTus Crupakys, (Kak yTBEPKIal0T, BOIPEKH pacropsbkeHuo Mapiiena), pa3pemin
POACTBCHHHUKAM ApXI/IMe,Z[a BBIITOJIHUTH 3aBCIIAHUC MOKOMHOTO.

ATIOIUTOHUH TTPOCTIABUJIICS, TJIABHBIM 00pa30oM, CBOCH pabOTOMH MO TEOPUU KOHUYECKUX ceueHU. DakTHIecKn
3Ta paboTa — MocieI0BaTeIbHOE alreOpandeckoe UCCIeIOBaHNEe KPUBBIX BTOPOTO MOPSIKA, BRIPAXKEHHOE Ha
reOMEeTPUUYECKOM SI3bIKe. B Hallle Bpemsi Bce pe3ynnbTathl, OJy4eHHbIE ATONIOHUEM, MOKET JIETKO MPOBEPUTH
11000 CTYJICHT, UCTIONIB3YSl METO/Ibl aHAIUTHYECKOM reomeTpun. Ho, 4To0BI cenaTh TO ke B paMKax YUCTO
reOMEeTPUUYECKOro MOaX0/a, AMOJIJIOHUIO TOTPeOoBaIOCh MPOSIBUTH UyAeca MaTeMaTHYECKON UHTYULIUHN U
M300pETATENIHLHOCTH.

11.4. YnagokK rpe4ecKon mateMaTukum
b. Ban nep Bapnen numeTs:

[Tocne Anosnonus rpedeckas reoMeTpust cpasy konuaercs. [IpaBna, ObutH eiie Snuronsl, Bpoje Juokna u
3eH010pa, KOTOPbIE BpeMs OT BPEMEHU PEILIajd HEKOTOPBIE 3aJa4M, OCTaBIIMECA UM OT ApXumeaa u
ATIOJIOHUSA, CJIOBHO KPOXH OT NUpa Benukux. [lucanuce eue, nmpasaa, mpou3BeAeHUS TUTIAa COOPHUKOB BPOIE
counnenus [lanma Anexcanapuiickoro (300 r.); MaTemMaTuka eie MpuMeHsIach sl MPAKTUYECKUX UITH
ACTPOHOMHUYECKHX 3aJ1a4, MpUUeM pazpadaThiBasIach IIocKas u cpepuueckas tpuroHomerpus. Ho, kpome
TPUTOHOMETPHUH, HUYETO 3HAYUTEIBHOTO, HUUEro HOBOTO YK€ HE MOSBISIOCH. [ 'eoMeTpusi KOHMYECKHX
ceyeHuit goxuia 1o Jlexkapra B Toi popme, Kakyro mpuaain el ATOJITIOHHN; TPOU3BEACHUS ATIOJUTOHUS
YUTAIUCh OYEHb MAaJlo, a YacThIO OBLITH TaKXke yTpaueHbl. «MeTon» Apxumena Takxke OblUT MOTEPSH U3 BUAA, U
npo0JieMa HHTErPUPOBAHUS OCTaBajach O€3 IBIKEHUS, TTOKA 32 Hee HE B3sIuCh cHOBa B X VII B. ...

VYnanok rpeyeckoi MaTeMaTHKH YaCTUYHO ObLT BBI3BAH MPUYMHAMHU BHEITHETO MOPSAKA — MOJUTUYECKHUMU
OypsmMu, oxBaTuBIMMHU Cpeln3eMHOMOPCKYI0 IMBHIM3anuio. OHAKO pelaroliee 3Ha4eHue UMENH BCe JKe
BHYTpEHHUE IPUUMHBL. B actpoHoMun, 3amedaer Ban nep BapaeH, passurue nuio Bce BpeMs 110 BOCXOIAIIEN
JMHUY; TYT ObIBaJIM KOPOTKUE U AJUHHBIE OCTAHOBKH, HO ITOCJIE UX OKOHYaHHsI paboTa BO30OHOBIISIIACH C TOTO
MeCTa, I'/Ie OHAa OCTAHOBWJIACh. B reomeTpuu ke UMell MeCTO sIBHBIN perpecc. [IpuunHa kpoeTcs, KOHEYHO, B
OTCYTCTBUM ajredpanueckoro s3bika. Y Ban nep Bapnena mbl untaem:

YpaBHEHUs IEPBOM U BTOPOU CTEIIEHU MOXKHO OBLIO XOPOIIIO TIEPEIaTh Ha SA3bIKE TEOMETPHUUCCKOM anreOpsl; B
KpaifHeM cllydae, 3TO ObUIO BO3MOKHO ISl ypaBHEHHM TpeThel creneHu. Ho moiTu manmpiie MOXHO ObLIO,

TOJILKO TOJIB3YSCh TPOMO3JIKUMH U YTOMUTEIBHBIMHI CPEACTBAMHU MPOTIOPLIUA.

T MIIIOKpAT, HATIPUMED, MPHBOJIII KyOHYeCKIe YPABHEHMS X° = V K MPOMOPIHH



a:x=x:y=y:b,
a ApxuMe[ nucai ypaBHEHUE TPEThEU CTENECHH
x*(a - x) = bc?
B BHJIE€ IPONIOPLUU
(a-x):b=c":x"

DTHUM IyTEM €IIe MOKHO A00paThCs A0 ypaBHEHUN YETBEPTOU CTEMEHU; IPUMEPHI 3TOTO, TOKATYH, MOXKHO
HaiTh 1 'y Anoyuionus. OJTHAKO Jajbllle MONTH HEelb3s; OOJbIIIE TOTO, YTOOBI MOMyYaTh PE3yIbTaThl ITUM B
BBICIIEH CTETICHU CJIIOKHBIM METOJIOM, HY>KHO OBLIIO elie 00IaaaTh MaTeMaTHYECKUM TeHUEM U OBITh BeChMa
WCKYIICHHBIM 110 YacTH MPeoOpa3oBaHus MPOMOPIUI Py MOMOIIHM reoMeTprudeckux ¢puryp. Hammmu
aNreOpanvdecKuMH 0003HAYCHUSMHU MOKET TI0JIh30BATHCS KAXK Bl HH)KEHED MJIH €CTECTBOHUCIIBITATENh, &
IPEYECcKON Teopreil MPONOPIUil K TEOMETPUUECKOM alreOpoil —TOJILKO OUY€Hb OJIaPCHHBIN MaTeMaTHK.

K 9TOMY IPUCOCAUHACTCA CILIC APYTOC O6CTOHT6J’IBCTBO, 4 UMCHHO TPpYAHOCTb MHUCHMEHHOM nepeaavn.

Urenune noka3aTeabCTB y ATIOIIOHHS TPEeOYET IOITOTO U HAPsHKEHHOTO pa3MbIIIIeHus. BMecTo yao0H0#M
anreOpandeckoit GopMyIIbl CTOUT AITUHHAS (pasa, T1Ie KKl 0Tpe30K 0003HavaeTcs AByMs OyKBamH,
KOTOPBIE BCSIKHMM pa3 elle Hy>KHO OTBICKMBATh Ha uepTexe. YTOObI MOHATh X0/ MbICIIEH, TPUXOJUTCS 3aMEHSTh
3TH (Ppa3bl COBPEMEHHBIMHU CXKATHIMU (OPMYJIaMU...

[Ipu ycTHOM 00BSCHEHUH HA OTPE3KU MOXKHO YKa3bIBaTh MallblIeM, MOXKHO JIeNaTh yIapeHHe Ha 0COOCHHO
BaYKHBIX MECTAX U, KPOME TOr0, MOXKHO paccka3aTh, KAKUM 00pa3oM MOJIYUYHIOCh 10Ka3aTeabcTBO. Bee aTo
OTIAJaeT B MUCbMEHHOUN (POPMYIHPOBKE CTPOTO KIACCHUECKOTO CTHIIS: TOKA3aTEIbCTBA 3aKOHYEHBI,
JIOTUYECKH 0OOCHOBAHBI, HO OHM HUYETO HE MO0/IcKa3bIBaloT. He Mokels Hu4ero Bo3pasuTh, 4YyBCTBYEIIb, UTO
TIOTIAJICS B JIOTHUECKYIO MBIIIEIOBKY, HO HE BUAMIIb, KaKast OCHOBHAS TUHUS PACCYKICHHI 3a 3TUM
CKPBIBAETCHA.

Taxum 0Opa3oM, Moka ere Tpaauiys He IpephIBallach, MOKa KaXKa0e MOKOJIEHHE MOTJIO TepelaBaTh CBOIO
METOAMKY CIIEIYIOLIEMY, BCE IIJIO XOPOIIO U HayKa nponserana. Ho kak TOJIBKO 1O psiAy NPUYMH BHEITHETO
XapakTepa yCTHas repejada npepbiBaiach, U OCTaBAJIUCh TOJBKO OJHU KHUTH, TOHUMATh TPYAbl BEIUKUX
MPEAIIECTBEHHUKOB CTAaHOBUIIOCH KpaliHE TPYIHO, a BBIWTHU 3a UX MPEAEIIbI U IBUHYTHCS BIEPE] — IMOYTH
HEBO3MOKHO.

[Touemy ke rpeku, HECMOTPS Ha MX BBICOKYIO MaTEMaTHUECKYIO KYJIbTYpy M 0OMINE OJJapeHHBIX MaTEMaTHKOB,
TaK ¥ HE CMOTJIN CO3AaTh anreOpandeckoro si3pika? OOBIYHBIN OTBET Ha ATOT BOIIPOC TAKOB, YTO ATOMY
MoMenIaga MMEHHO UX BBICOKasi MaTeMaThyeckast KyJlibTypa, KOHKpETHee — BBICOKUI YPOBEHb TPEOOBaHUH K
JIOTHYECKON CTPOTOCTH TEOPUH, MO0 UppallMOHAIbHbBIE YHCIa, KOTOPBIMH, KaK MPaBUIIO, BEIPAXKAOTCS
3HA4YEeHUsI TEOMETPUUECKUX BEIUYHMH, TPEKU HE MOTJIM pacCMaTPUBATh KaK YMCIIa; €CIIU OTPE3KU ObLTU
HECOM3MEPUMBI, TO CUUTAJIOCH, YTO YUCIOBOTO OTHOILLIEHUS JJIsl HUX IPOCTO HE CYLIECTBYET. ITO 00BACHEHUE,
XOTSI OHO M BEpHO B OOIIUX YepTax, cleyeT BMECTE C TeM MPU3HATh HETOUHBIM M TOBEPXHOCTHBIM.
CTtpeMIiieHHE K JIOTHYECKOI CTPOTOCTH HE MOXKET OBITH caMO 10 ce0e OTPULATETFHBIM (PaKTOPOM B Pa3BUTHH
MaTeMaTuku. Ecnu oHO BBICTyHaeT B KauecTBE OTPULIATEIBHOTO (pakTopa, TO, O4EBHIHO, JIUIIb B KOMOMHAIIUN
C KaKUMH-TO APYTUMH (PaKTOpaMu M BPSII JIH CIEAYET PEIIAIONIYI0 POJIb B 3TOM KOMOMHAITUH ITPHUITACHIBATH
MMEHHO CTPEMJICHHIO K cTporocTu. CoBepllieHHast JOTHUECKasi CTPOrOCTh B OKOHYATEIbHBIX (POPMYIUPOBKAX U
JI0Ka3aTeNIbCTBAaX HE Mellana ApXUMey M0JIb30BaThCs HECTPOTUMHU HAaBOASIIMMU cooOpaxkeHussMu. [Touemy
’Ke OHa MoMeIIajia CO3aHUI0 areOpandecKoro s3plka? 3/1ech J1e10, KOHEUHO, HE MTPOCTO B BBICOKOM CTaHIapTe
JIOTHYECKON CTPOTOCTH, & BO BCEM CTPOE MBIIIICHNUs, B priiocopun MmaTeMaTHku. [lexapt, co3aas
COBPEMEHHBIN aireOpandyecKuii S3bIK, BBIIIET 32 PAMKH IPEYECKOro KaHOHA, HO 3TO BOBCE HE 3HAYUT, YTO OH
MOTPEIINI MPOTUB 3aKOHOB JIOTUKU WJIM ITpeHeOperai fokazarenbcTBamMu. Y uppanuoHaabHble YKcia OH
MBICJIHJI KaK «TOYHBIE», @ BOBCE HE KaK 3aMEHEHHbIE Ha CBOM NMPUOIIKEHHbIE 3HaueHust. HexoTopele
HEMOJIAIKU C JJOTMKOW HadaJIuCh yxke nocie Jlexkapra, B 110Xy OypHOro pa3sBUTHs aHAIN3a OECKOHEUHO MaJIbIX.
Torna maremaTuky OBUIM TaK YBJI€UEHbI IOTOKOM OTKPBITHH, YTO UM IPOCTO OBIJIO HE 10 JOTMYECKUX



toHkoctell. B XIX B. mosiBuiock Bpems mogyMarth, U 10J aHajiu3 ObuIa Mo/iBe/ieHa Ooiee MpoyHasi JIOrnyecKkas
OCHOBA.

[IprurHBI OrpaHUYEHHOCTH IPEYECKOI MaTEeMaTUKU MbI YSICHUM ce0e Mmociie TOro, Kak pa3oepeM CyIHOCTb
MepeBOPOTa B MATEMATHKE, TPOU3BEIACHHOTO JleKapToM.

11.5. ApudmeTnyeckas anredpa

Ycenexu reoMeTpu OTTECHUIIN Ha 3aJHUM MJIaH UCKYCCTBO pELICHHs ypaBHEHUN. OAHAKO OHO MTPOI0IIKAIIO
pa3BUBATHCS U TOPOAMIIO apudMeTHUecKyto anredpy. BozHukHOBeHHE anreOpsl u3 apuMETHKH — 3TO
TUIIUYHBIN MeTacucTeMHbIN nepexo. Korga craBurces 3a1aya o pelieHUH ypaBHEHHUsI — HE3aBHUCHMO OT TOTO,
(dbopmynHpyeTcs 1 OHA Ha OOBIYHOM Pa3rOBOPHOM SI3bIKE MIIM Ha CIEUAIN3UPOBAHHOM, — 3TO €Ille 3a7a4a
apupmeTrueckas. M koraa yka3pIBaeTcst OOIIMIT METO]T PEIICHUsI — Ha IpuMepax, Kak 3TO JIeIaeTcs B
HaYyalbHOM IIKOJIe, WK Jake B BUJE ()OPMYIIbI, MBI BCE €II€ HE BBIXOIMM 3a Mpeeibl apudmMeTuku. Anredpa
HAa4YMHAETCS TOTA, KOI/la CaMU YPaBHEHHS CTAHOBSTCS OOBEKTOM JESTEIbHOCTH, KOT'/1a U3y4aroTCsl CBOMCTBA
ypaBHEHUU U TMpaBUia UX npeodpazoBanus. HaBepHO, KaXKIblif, KTO TOMHUT, KaK OH IMO3HAKOMUJICS C anreopoit
B IIKOJIE (€CITU TOJIBKO 3TO OBUIO Ha yPOBHE MOHUMAHHMS, a HE 3a3yOpPHBAHMUS ), IOMHUT M TO PAIOCTHOE YYBCTBO
W3YMJICHHSI, KOTOPOE UCIIBITHIBACIIIb, KOT/Ia OKA3bIBAETCS, YTO PA3HOTUITHBIE apu(METHIECKHE 3a/1a4H, IPUEMBI
peLIeHNs KOTOPBIX MPEACTABIISUIUCH APYT C IPYTOM COBEPILLIEHHO HE CBSA3aHHBIMH, PEIIAIOTCS Ty TEM
OJIHOTHITHBIX MTPe0Opa30BaHU ypaBHEHUH MO HECKOJIBKUM MPOCTHIM U MOHATHBIM IpaBuiaM. Bece panee
W3BECTHBIE METO/bI BIIUCHIBAIOTCSI B CTPOMHYIO CUCTEMY, OTKPBIBAIOTCSI HOBBIE METO/bI, BBOJATCS B
paccMOTpeHHe HOBBIE yPaBHEHUS U IIeJIble KJIaCChl YpaBHEHUH (3aKOH pa3pacTaHus MPEANoCciIeIHEro ypOBHS),
MOSIBIISTFOTCS] HOBBIE TIOHSTHS, HE MMEIOIIHIE PEIIUTEIHFHO HUKAKOTO CMBICIIAa B paMKax COOCTBEHHO
apu(METHKH: OTpUILIATEIbHbIEC, UPPAIIMOHATIBHBIC 1 MHUMBIE YUCIIA.

[IpuHIMIMATEHON HEOOXOIUMOCTH CO3TAHMSI CTICHUATH3UPOBAHHOTO SI3bIKA JIJIS1 Pa3BUTHSI anreOphl HET.
OpHako Ha jese TOJIbKO CO3/ITaHUEM CIIEIMAIN3MPOBAHHOTO S3bIKa 3aBEPIIAETCS METACUCTEMHBIN Nepexo B
rojoBax Jrojael. Crenuanu3upoBaHHBIN A3bIK JAET BO3MOXKHOCTh yOSTUTHCS, YTO MBI UIMEEM JIENI0 C HeKOoel
HOBOH pealbHOCTHIO — B TAHHOM CIIy4ae ¢ YPaBHEHUSIMH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK OOBEKT
BBIKJIAJIOK, TOJJOOHO 00BbEKTaM MPEAbIAYIIETr0 YPOBHS — YKciaM. JIo1M CBOMCTBEHHO HE 3aMeydaTh BO3/IyXa,
KOTOPBIM OHH JIBIILIAT, U A3bIKa, KOTOPBIM BCE BpeMs NoJb3ytoTcs. Co3qaHHbIl k€ BHOBb
CHEIMaTM3UPOBAHHBIN S3bIK BbIMAaeT U3 cepbl €CTECTBEHHOTO S3bIKa U MPEACTABIISAETCS YaCThIO HEA3BIKOBOM
JeHCTBUTENBHOCTH. DTO CIIOCOOCTBYET METACUCTEMHOMY Tepexoy. M, KOHeUHO, OTPOMHYIO POJIb UTPAIOT
MPaKTUYECKHE YA00CTBA UCIIONIB30BAHMS CIICHUATM3UPOBAHHOTO SI3bIKa: 0003PUMOCTh BHIPAKEHUH,
YMEHBILIEHUE 3aTpaT Ha NEePENUChIBAaHUE U T. II.

ApalGckuit yuenslii Myxammen n6u Myca an-Xopesmu (780—850) Hanucan HECKOJIBKO COYMHEHHH 110
MaTtemaTHke, kotopbie B XII B. ObuH nepeBeieHbl Ha JaThIHb U Ha MPOTSKEHUH YEThIPEX CTOJETHH CITY>KUIIH B
EBpomne BaxxHeWmmmu yueOHbpIMU TocoOusiMu. OHO U3 HUX — «ApH(PMETHKa» — JOHECIO JI0 eBPONEHLIeB
JECATUYHYIO CUCTEMY CUMCIICHMSI U MpaBuiia (AITOPUTMBI — OT UMEHH ajl-XOpPE3MH ) BBIITOJIHEHUS YEThIPEX
JecTBUI apupMETUKN Ha/l YUCIaMHU, 3alIMCAaHHBIMU 110 3TOH cucteMe. J[pyroe counHeHne Ha3bIBaIOCh
«KHura 00 an-mkedp u an-mykadanay. OHO HMEINO 1eNbI0 00YYUTh UCKYCCTBY PEIICHHs YPAaBHEHU, KOTOPOE
HE00X0IMMO, TIO CIIOBaM aBTOpA, «B CIydasX HaclelI0BaHMs, pa3Jiesia UMYIIECTBA, TOPIOBJIH U BO BCEX
JIEJIOBBIX B3aMMOOTHOIICHHUSAX, a TAKXKE IPU U3MEPEHUH 3€Mellb, IPOBEICHUH KaHAJIOB, TEOMETPUUECKHIX
BBIUMCIICHUH U B IPYTHX CIydasX...» «AJ-1Kedp» U «an-mykabana» — 1Ba IpueMa, KOTopble an-Xope3Mu
WCIOJIB3YET JISl peLICHHs] YpaBHEHHUM. DTH MPUEMBI OH IIPHUIyMall HE caM, OHM OMHICBIBAIOTCS U UCTIOIB3YIOTCS
yke B «Apudmernke» no3aaerpeueckoro maremaruka {uodanra (111 B.), mpocnaBuBierocs CBOUMU
METOJ[aMU PEIICHUS IIeJIOYMCIICHHBIX (Mn0o(haHTOBBIX) ypaBHeHUH. B Toit s)xe «Apudmeruke» {nodanta
BCTPEUAIOTCS U 3a4aTKH OyKBEHHOH CUMBOJIHMKU. [[03TOMY eclii cuuTaTh KOro-TO pOJAOHAYATIEHUKOM
apudmeTnueckoit anredpsl, TO, O4eBUAHO, 3T0 Oyaet Auodant. OnHako B EBporie 06 anredpandeckux
MpHeMax y3Halld BIIEpBbIE OT an-Xope3mu, a TpyAsl JnodanTa cramy u3BeCTHBI ropa3o noz:xe. Hukakoi
CHeIHaIbHON anredpanyeckoil CUMBOJIMKY, 1aXKe B 3a4aTOYHOM COCTOSIHMHM, y al-XOpe3MHU HET. Y PaBHEHUS
(GuUrypupyIOT B BUJE 3alHCH HA ECTECTBEHHOM s3bIKe. HO MBI ISl KpaTKOCTH OMUIIIEM STH MPUEMBI U IPUBEIEM
MPUMeED, MOJIB3YSICh COBPEMEHHON CUMBOJIMKOM.



AJ-5xe0p — 9TO epeHEeCeHNE BHIYUTAEMBIX YWICHOB U3 OJTHOW YaCTH YpPaBHEHUS B IPYTYIO; all-MyKadaia —
BBIUMTaHUE U3 00enX YacTeil ypaBHEHUS OJIMHAKOBOT'O 4jieHa. DTH MPUEMBI all-XO0pe3MH pacCMaTPUBAET Kak
pa3nuyHble, N0 MOHATHE 00 OTPULIATETFHOM YHCIIE Y HETO OTCYTCTBYET.

BossMmeM 1151 mpuMepa ypaBHEHUE
Tx-11=5x-3.
[Ipumensis mpuem an-mxedp aBa pa3a — Uit BBIYUTaeMOoro 11 ¥ uIst BBIYUTaeMOro 3, oydaeM
Tx+3=5x+11.
Teneps mpuMeHUM JIBa pa3a IpHUEeM all-MyKabana — i wieHa 3 u i wieHa Sx. [Tomygaem
2x =8.
Otcrona x = 4.

Wrak, xoTs an-Xope3MH He UCIOJIb3YeT CHEeUaIbHOr0 aaredpanyecKoro sA3bIKa, €ro KHUTa COJEPKUT IIepBbIe
HaMETKH alNredpamdecKoro moaxoaa. EBporeisl 1o JOCTOMHCTBY OLEHHIIH 3TOT TOAXO U T €My
nanpHeimee pazsuTre. CamMo CII0BO «aiaredpay MpOUCXOIUT OT HA3BaHUS IEPBOTO U3 MPUEMOB all-XOpe3MH.

11.6. Utanusa, XVI Bek

B niepBoii monoBure X VI B. O61aronaps yCHIMSIM UTATBIHCKAX MAaTEMaTHKOB B alredpe MPOUCXOAAT KPyITHbIE
C/IBUTH, COIIPOBOKJJa€MbIe BECbMa JipaMaTu4eckuMu coobITuaMu. [Ipodeccop bononckoro yHusepcurera
Cuunmon [ans ®eppo (1465-1526) naxoauT oO1riee pemieHne ypaBHEHUS TPEThe CTETICHU

x3+px=q

IIPU NOJIOKUTENBHBIX P U ¢, HO IEP’KUT €ro B CEKpeTe, HO0 OHO MPECTaBIsAeT O0IbIIYIO0 IEHHOCTh Ha
COpPEBHOBAHMSX [0 PEIICHUIO 33/1a4, KOTOPbIE TOI'/1a IMIMPOKO MpakTukoBaiuch B Utanuu. [lepen cmepThio oH
OTKpPBIBAET CEKpET cBoeMy yueHUKy Duope. B 1535 r. ®uope BbI3BIBAET HA COPEBHOBAHUE TAIAHTINBEUILIETO
MatemaTuka Hukkomno Tapraneio (1499—1557), koTopslid, 3Has1, uto @uope ob1a1aeT criocodoM pereHus
KyOMYeCKOIro ypaBHEHUs, MPUJIaraeT MaKCUMyM YCHJIUH U caM HaxoauT pemieHue! TapTanbs mobexaaer Ha
COpPEBHOBAHMM, HO TAK)KE JIEPKUT CBOE OTKpbITHE B cekpeTe. Hakonerl, Ha cueHe nossinsercs Jxepoiaamo
Kapnano (1501-1576). OH TiieTHO MbITaeTCs HATH aITOPUTM PELIeHUs1 KyOn4eckoro ypaBHeHust 1 B 1539 r.
oOpataercs k Tapranbe ¢ mpocsOoii moBenaTh eMy TalHy. B3sB ¢ KapiaHo «CBAIEHHYIO KIISTBY» MOJIYaHUS,
TapTanpst YaCTUYHO U B HE CIUIIKOM Bpa3yMHUTEIbHOH (opMe NpuoTKphIBaeT I Hero 3aBecy. KapaaHno He
YIOBJIETBOPSIETCS U MPUJIaraeT yCWINs, 4TOObl 03HAKOMUTBHCS C PyKONUCHIO NokoiHoro Jlans deppo. D10 emy
ynaercs, ¥ B 1545 r. oH myOJIMKyeT KHUTY, B KOTOPOH COOOIIIAET alrOPUTM, CBOJASALINM peleHre KyOn4eckoro
ypaBHEHUs K pagukainaM («popmyrna Kapmaanoy). B 3To# e KHUTE COEPKUTCS €I OJHO OTKPBITHE,
caenanHoe yueHukoMm Kapnano Jlynmxu (Jlynosuko) @eppapu (1522—-1565), a uMeHHO pellieHue B paguKaiax
ypaBHEHHU 4eTBepTOM creneHu. TapTanbs oOBuHseT KapaaHo B HapyIlIeHNHU KIISTBBL, 3aBSI3bIBACTCS OCTpas U
MIPOAOIDKUTENbHAS MToJeMHKa. [Tpu Takux 00CTOATENBCTBAX 3asBIISIET O CBOUX MEPBBIX CYIIECTBEHHBIX
JNOCTIKCHUX MaTemaThka HoBoro BpemeHu.

Hcnonb30BaHre HHCTPYMEHTA MOJICKA3BIBACT MTyTH K €0 YCOBEPIIEHCTBOBaHUIO. CTPEMSCh K € IMHOOOPa3HOMY
PEIICHUIO YPABHCHHI, MAaTEMAaTHKH OOHAPY KU, YTO JUIS JOCTHKCHHSI TOH [N YPE3BBIYAHO MTOJIE3HO
BHECTH HEKOTOPHIE HOBBIE OOBEKTHI M OOPAIIATHCS C HUMHU TaK, Kak eciu Obl 3T0 ObLTH uncia. X u Ha3pIBaIOT
YHUCJIaMH, XOTS IOHUMAIOT, YTO OHU OTJIMYAIOTCS OT «HACTOSIIMX» YUCEIT, 3TO MPOSBIIICTCSA B TOM, YTO UM
MIPHUIAIOT TAKUE IHUTETHI, KaK «JI0KHBIE», «QDUKTHBHBIEY, «HETIOCTHKUMBIEY, «MHUMBIEY. UeMy OHU
COOTBETCTBYIOT B JICHCTBUTEIILHOCTH, OCTAC€TCS HE COBCEM SICHBIM HMJIM COBCEM HESICHBIM. 3aKOHHO JIM UX
WCIOJIb30BAaHUE, TOXKE OCTACTCS CIIOPHBIM. TeM He MEeHee, UX UCIONB3YIOT BCe MHpPE, KOO ¢ UX MOMOIIBIO
MOJTyYar0TCS KOHEYHBIE PE3YJIbTaThl, KOTOPBIE COCPIKAT JIUIIh «HACTOSIIUE) YHCIIA U KOTOPBIC HEIb3s
MOJTyYUTh WHAYE. YeI0BeK, MOCIIeIOBATeILHO MU KUBaroIIuiics yaenus [1narona, He Mor Obl



HUCIIOJIB30BaTh «HCHACTOAIIMEC) YHCIIA. OILHaKO HHHHﬁCKHG, apa6CKI/I€ N UTAJIbAHCKHUEC MaTCMAaTHUKN OTHIOJAb HC
ObLIN IMOCJICA0OBATCIIbHBIMU INIATOHUKaAMHU; 3JO0POBOC JIFOOOIBITCTBO U mparMaTu4CcCKue coo6pa>1<eH1/1${
NEpCBCIINBAJIN IJIA HUX TCOPCTUUCCKYHO HCIO3BOJICHHOCTD. HpaBﬂa, IIpU 3TOM OHU BCC-TAKU ACIIAJIN OT'OBOPKU
M Kak ObI U3BMHSINCE 34 CBOE «CHCKOPPCKTHOC» IMOBCACHUC.

Bce «Henacrosmuey» ynciaa — OpogyKT 0OpaTHOro xoJa apu(pMeTudecKkoil Moienu, OHU (OPMAIbHO SBIISIOTCA
pELICHUSIMH TaKUX YpaBHEHUH, KOTOPBIE HE UMEIOT PEIIeHHs B 00JaCTH «HACTOSIINX» Yncel. B mepByro
ouepeslb HaJlo Ha3BaTh OTPULATEIIbHBIE YUCIIAa. MBI HAXOAUM HX YXKE B IOBOJBHO PAa3BUTOM BUAE Y MHIUNCKOTO
maTtemartuka bxackapsl (XII B.), KOTOpBIi coBeplIaeT HaJl HUIMU BCE YETHIPE ACUCTBUS apUPMETUKH.
WHuTepnperanus oTpULIATEIBHOIO YKcia Kak 10Jra (B IPOTUBOINOJIOKHOCTh UMYIIIECTBY) OblIa M3BECTHA
unaycam emte B XII B. bxackapa, popmynupys npaBuia AeWCTBUI HaJ OTPULIATEIbHBIMH YHCIAaMH, Ha3bIBACT
UX «JI0JIT», & MOJIOXKHUTEIbHbIE — «UMYILECTBO». OOBABUTH OTPULIATEIBLHOE YUCIIO TAKUM )K€ a0CTPaKTHBIM
MIOHATUEM, KaK MOJIOKUTEITLHOE YUCII0, OH HE perraeTcs. «JI1oau He ogo0psIoT OTBICUSHHBIX OTPHLIATEIBHBIX
yucenm», — nuiiet bxackapa. [IpumepHo Tak ke OTHOCATCS K OTpULIATENIbHBIM yKnciaM U B EBponie XV-XVI
BB. [Ipu reomeTpuueckoil MHTEPIIPETALIMY OTPULATENBHBIE KOPHU HA3BIBAIOT JIOKHBIMUY» B OTJIIMUUE OT
«HMCTUHHBIX» MOJIOKUTEIbHBIX KOpHEH. COBPEMEHHAsI MHTEPIIPETALMS OTPULIATENBHBIX YUCEIT KaK TOYEK,
JeKalUX JEeBee TOUKHU HYJIb, TOSIBUIACH TOJIBKO B «I'eomerpumn» Jlekapra (1637 r.). 1o Tpaguuuu exapt
Ha3bIBaJl OTPULIATENBHBIE KOPHU «JIOKHBIMI.

@opManbHbIE AEUCTBUSA HAJl KOPHIMU U3 YUCEN, KOTOPBIE HE U3BJIEKAIOTCS B TOUHOM BUJE, BOCXOIAT K
ri1yOOKOH APEBHOCTH, KOTJa elle He ObLIO MOHATHUS O HECOM3MEepUMOCcTH oTpe3koB. B XV—-XVI BB. ¢ HuMu
00palarTCs COBCEM 3aIPOCTO — MOMOTAET 3/1€Ch, KOHEYHO, IIPOCTAst FEOMETPUYECKask HHTEPIIPETaLUs.
[TonnmaHue TeOpeTUUECKON TPYAHOCTH, BHITEKAOIIEH U3 HECOU3MEPUMOCTH OTPE3KOB, TPOSBIIAETCS B
HAa3BaHWH ITUX YHUCEIl: KUPPALUOHAIBHBIEN, T. €. HE IIOCTHKUMBIE PA3yMOM.

KBanpar o60ro yncia mogoKuTeNeH, O3TOMY KBaJIpaTHOTO KOPHS U3 OTPHULIATENILHOTO YHCTa HEe
CYIIECTBYET CPEAM MOJOKUTEIBHBIX, OTPUIIATEIbHBIX, PAITMOHAIBHBIX WIIH UpPAIHOHATBHBIX. OTHAKO
Kapnano ocmenen HacTOIBKO, 4TO cTan GopMallbHO ONEpUPOBATh (HE 6€3 OrOBOPOK) C KOPHIMH U3
oTpunaTeabHbIXx yncen. Tak B XVI B. BO3HUKIIM caMble HEBO3MOXHBIE U3 BCEX HEBO3MOMXHBIX YHCET —
«MHHMBIEY. JIOTHKA MCIIOTh30BaHMS aNTreOpaniecKoro sS3bIKa HEYIeP>KUMO BIIEKJIa MAaTEMAaTUKOB T10
HeusBeqaHHOMY myTH. OH Ka3aycsi He3aKOHHBIM W TAWHCTBEHHBIM, HO HHTYHUIIHS TTOJICKAa3bIBaIa, YTO BCE ITH
HEBO3MOJKHBIE YHCJIa UMEIOT TTTyOOKHI CMBICT M HOBBIN MyTh €051 omnpaBaaeT. Tak OHO M 0Ka3ajIoCh.

11.7. BykBeHHasi CMMBOJIMKa

3adaTku anredpandeckoil OyKBEHHOM CUMBOJIMKH BCTPEUAIOTCS BIIEPBBIE, KaK YXKe TOBOPWIOCH, y JlnodanTa.
Huodant 0003HauaI HEM3BECTHOE 3HAKOM, HATOMUHAIOIINM TPEUecKyo OyKBY ¢ WM JJaTUHCKYIO S. EcTh
MPEATNONI0KEHHE, YTO 3TO 0003HAUCHHE MTPOUCXOAUT OT MOCJIEIHEH OYKBBI TPEYECKOT0 CII0Ba apifuog —
4KCI0. BpIIN y HEro Takke COKpalieHHbIe 0003HaYeHUs s KBaiparta, Ky0a U APYruX CTereHe Hen3BEeCTHOM
BEJIMYMHBI. 3HaKa CII0KEHHsI He ObLI0, CKJIa/IbIBAEMble BETMUHUHBI MUCATUCH MOAPA. 3HAKOM BBIYUTAHUS
CIIy’KHJIO HEYTO BPOJIe TIEPEBEPHYTOM rpeueckoii OyKBHI iy 3HAKOM PaBEHCTBA — TepBasi OyKBa IPeuecKoro
CJIOBa i00¢ — paBHBIN. Bce ocTanbHOE BRIpaxanoch B clioBecHOH ¢opme. M3BecTHBIE BETUYHHBI BCETa
3aIlIUChIBAJIVICH B KOHKpGTHOfI JHCIIOBOU (bopMe, 0003HaYeHUH AJI1 U3BECTHBIX, HO IPOU3BOJIbHBIX YUCCIT HCT.

«Apudmeruka» /lnodanta crana usBectHa B Espomne B 1463 r. C konna XV — Hauana X VI BB. cHayana
UTANIbSIHCKHUE, a 3aTEM U JIpyTue eBponeiicKue MaTeMaTUKN HAYUHAIOT MO0JIb30BaThCsl COKPAILICHHBIMU
o0o3HaueHusIMH. [TocTeneHHo 3TH COKpalleH sl TIEPEKOYEBHIBAIOT U3 apU(PMETHUECKON anreOpsl B
reOMEeTPUUYECKYI0 — OyKBaMH HaYMHAIOT 0003HAauaTh TaK)KE€ HEU3BECTHBIE T€OMETPUUECKUE BEIMYMHBL. B
koHie XVI B. ¢ppaniys Buer (1540—-1603) nenaet ciemyromniuii BaKHEHIINIA Iar — BBOAUT OyYKBEHHbBIE
0003HaYCHHS JJIs1 U3BECTHBIX BEJIMYHMH U TIOJIy4aeT TEM CaMbIM BO3MOKHOCTH 3aIIMICHIBATh ypaBHEHHE B 00IIEM
Buje. OH e BBOIUT TepMUH «kod(hdunirent». [1o BHemHeMy BUIy cMMBOJIMKa Buera eiie JOBOIBHO Aaneka
oT coBpeMeHHoi. Hanmpumep, Buet numer
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K navany XVII B. curyanus B eBponeiickoil MareMaTuke Oblia TakoBa. CyIiecTBOBajO JBE ajlreOpsl: mepnast
— apudMeTHyecKasi, OCHOBaHHAs Ha CHMBOJIMKE, CO3JaHHOM CaMUMM €BpoNeiliaMu, U ceaBIas
CYLIECTBEHHBIH IIAT BIIEPE]] 10 CPABHEHHUIO C apU(PMETHUKOM IPEBHUX; BTOpasi — ajredpa reoMerpudeckas —
BXOJMJIa B cocTaB reomeTpuu. OHa Obl1a MOYEPIIHYTA, KaK U TEOMETPHS B LIEJIOM, OT IPEKOB: OCHOBBI — U3
«Havanm» EBkimna, nanpHeiinee pa3BuTie — IIaBHBIM 00pa3oM u3 TpyaoB llanma AnexcanapHuiickoro u
ATOJI0HHSA, KOTOPbIE K TOMY BPEMEHH ObUIM XOPOILO W3ydeHbl. H1uero cyiiecTBeHHO HOBOTO B HEH celaHo
He Obu10. Henb3s ckazaTh, YTO MEXIY 3TUMH JIByMsl ajredpamMu COBCEM He OBILIIO CBSI3U: YpaBHEHHUS CTETICHU
BBIILIE IEPBOM MOIUIM MOIY4YHUTh TOJIBKO T€OMETPUUECKYIO HHTEPIPETALHIO, OO I/I€ eIlle MOIJIM BO3HUKHYTh
KBaJ[paThl, KyObl U BBICIIIME CTETIEHN HEM3BECTHOTO YMCIIA, KaK HE MPH BBIUMCIICHUH IUIOMIAeH, 00BEMOB HITH
MpY MAHUTTYJISIIUSX HAJl OTPE3KaMH, CBA3aHHBIMH CJIIOKHOW CHUCTEMOM mpornopiii. Camu Ha3BaHMs BTOPOU U
TPEThEHl CTENMEeHNn — KBaJApaT U KyO — roBopsaT 00 3TOM BecbMa KpacHOpeuuBo. TeM He MeHee, pa3phiB MEXI1y
MOHATHAMM BEJIMYMHBI U YUCIIA OCTABAJICA U B IIOJJTHOM COOTBETCTBUU C IPEUYECKUM KAHOHOM HACTOSIIIAM
JI0Ka3aTeIbCTBOM CUUTAIOCh TOJIBKO reomeTpudeckoe. Korna B ypaBHEHUAX MOSABISIINCH TEOMETPUUECKUE
00BEKTHI — JUINHBI, IO/, 00bEMBI, TO OHHU BBICTYIAJIU JINOO KaK T€OMETPUUECKUE BETMUUHBI, TNOO0 KaK
MMEHOBaHHbIE uncia. [ 'eoMeTpruieckre BeIMIMHbBI MBICIHIINCH 00s13aTEIIbHO KaK HEUTO MPOCTPAHCTBEHHOE U
13-3a HaJIM4Usl HECOU3MEPUMOCTH HE CBOAMMOE K YHCITY.

B 5T0i1 00cTaHOBKE M CKa3aJl CBOE CI0BO OJWH M3 BEJIUYAHIINX MBICIUTENEH, KOrIa-IM00 KUBIINX HA 3EMIIE,

Pens [ekapr (1596-1650).
11.8. Yto caenan OekapT?

Pons Jlexapta kak dunocoda obmenpuznanna. Ho, roBops o [lekapre kak o0 MaremMaTHke, 0OBIYHO yKa3bIBAIOT,
YTO OH «YCOBEPILEHCTBOBAJ aNredpandeckue 0003HAUCHHUS U CO3/1al aHAJTUTHUECKYIO TeoMeTputo». MHoraa k
3TOMY 100aBJIFIOT, YTO IPUMEPHO B TO K€ CaMOE€ BPEMsI OCHOBHBIE IIOJIOKEHUS aHAIIUTUYECKONW F€OMETPUH
ObLTH BBIABUHYTHI He3aBUCUMO OT [lekapTta ero cooreuectBeHHUKOM [Irepom Pepma (1601-1665), a uto
KacaeTcs anredpanyeckor CHMBOJIMKH, TO €€ YK€ BOBCIO HCIOIb30Ball Buer. Beixoaut, uro B o6mactu
MaTeMaTHKH J[ekapTy 0cOOEHHO MOXBACTaThCS HEUeM, U, IEHCTBUTENBHO, JAIEKO HE BCE aBTOPBI, MUIIyIIHe 00
HCTOPUU MaTEMAaTUKH, OTAIOT eMy JoJkHOe. Mexay TeMm JlekapT mpou3Bes peBOIIOIHUI0 B MAaTEMATHUKE, OH
CO3/1aJ1 HEUTO HECPaBHEHHO OOJIbIlIee, YeM aHATUTHYECKasi TeoMeTpus (IOHUMaeMasi Kak Teopus KpUBBIX Ha
MIJIOCKOCTH ), @ UMEHHO: HOBBIM MOJX0/1 K OMMCAHUIO SIBJICHUHN TEUCTBUTEIHBHOCTH — COBPEMEHHBIN
MAaTEMaTUYECKUU A3BIK.

WNnorna rosopsT, uto [lekapT «cBen reoMeTpHIo K anredpey, MoHUMast moj aaredpoi, KOHeYHo, anredpy
YHUCIIOBYI0, apuMETHIECKYI0. DT0 rpy0as ommbka. BepHo, uto JlekapT mpeoomen mpornacTb MEKIy
BEJTMYMHOMN U YUCIIOM, MEKIY reoMeTpHuel u apu(pMeTUKON, HO JOCTUT OH 3TOTO HE CBEIEHUEM OJTHOTO S3bIKA K
JIPYyroMy, a CO3/IaHiEM HOBOTO sI3bIKa — s13bIKa ainreOphl. [1o CHHTaKCHCY HOBBIN SI3BIK COBIAIAET C
apupMeTHIECKON anreOpoid, HO 0 CEMaHTHKE — ¢ TeoMeTpudeckoi. CUMBOJIBI B si3bIke [lekapTa 0003Ha4ar0T
HE YKCTIa ¥ He BEJIMYMHBI, & OTHOIIICHUS BEJIMYMH. B 3TOM — BCS CyTh IIEPEBOPOTA, MPOU3BEICHHOTO
JexapTom.

CoBpeMeHHbII YnTaTelb, NOXKaIYyH, HEIOYMEHHO MOXKMET IJleyaMu: Kakas pasHuua? Heysxenu stot
JIOTUYECKHUI HI0AHC MOT UMETh cepbe3HOe 3HaueHne? Oka3biBaeTcs, MOTr. IMEHHO 3TOT HI0aHC MoMenIan
rpekam cenaTh CIeAYOUIMI 1ar B CBOEH MaTeMaTHKe.

MBI HAaCTOJIBKO MPHUBBIKIIA CTABUTHb UPPALMOHAJIBHBIC YHUCJIa HA OAHY JOCKY C pallMOHAJIbLHBIMU, YTO IIEPECTAIN
OoTJaBaThb cebe OTYET B TOM, KaKO€ FJ'IY6OKOC pa3andue JICKUT MCKIAY HUMHU. MBI numiemM \/2 TOYHO TaK K€, KaK
IUIIEM 4/5, " Ha3bIBaCM \/2 YUCJIOM, a KOrja Hy’>KHO, 3aMCHSAEM Ha HpI/I6J'II/I)KeHHOC 3HA4YCHHEC, U Mbl HUKAK HE
MOKEM IOHATH, MTOYEMY APEBHUC I'PCKU TAK 00JIE3HEHHO pearupoBajii Ha HECOUZMEPUMOCTEL OTPE3KOB. Ho
€CJIM HEMHOI'O TOAYMAaTh, TO HEJIb34A HE COTJIaACUTLCA C 'PEKaMu, 4TO \/2 — 3TO0 HEe 4yuciio. Ero moxHo
MNpEACTAaBUTDb KaK O€ECKOHEYHBII rmpormnecc, HOpO)KI[aI-OH_II/Iﬁ MMOCJICAOBATCIIBHBIC 3HAKH PA3JIOKCHUA B



NECATHYHYIO po0b. MOXKHO MPEICTAaBUTh €T0 TAKXKE B BHJIC CEUCHUS B 00JIACTH PAIlMOHATBHBIX YUCE, T. €.
KaK HEKOe TPABHIIO, KOTOPOE ACIUT BCE PALHOHAIBHEIC YHCIa Ha 1Ba KIacca: Te, KOTOPhIe MEHbIe V2 i
KOTOpBIe Gonbiie V2. B 1aHHOM cllydae IIPaBHIIO BEChMA IPOCTOE: PALHOHAIBHOE YHCIIO @ OTHOCHTCS K
TIEPBOMY KITACCy, eCiTH a° < 2 1 KO BTOPOMY — B IIPOTHBHOM clTydac. MOXKHO, HAKOHELI, PEACTABUTH \2 B
BUJIC OTHOLICHUA MCIKAY ABYMA OTPC3KAMH; B JAHHOM CJIy4aC — MCXKAY AUAroHaJjiblo KBaJpara u €ro
CTOPOHOM. DTH NpEICTaBICHUS YKBUBAICHTHBI MEXKIY COOOH, HO HUKaK HE SKBHBAJICHTHBI ITPEIICTABICHHUIO O
LIETIOM WJIA IPOOHOM YHCIIE.

3HAYMT JIM 3TO, YTO MBI COBEpPIIAEM OIIUOKY MIIM HECTPOTOCTh, 00pAIIasCh C KOPHEM U3 ABYX KaK C UHCIOM?
OrtHionp Het. Llenb MaTeMaTUKH — CO3/IaHUE SI3BIKOBBIX MOJICINICH AEHCTBUTEIBHOCTH, U XOPOIIU BCE CPENICTBA,
BeAyure K 3Toi nenu. [loyemy Obl HalieMy 3bIKY Hapsily CO 3HaAKaMHU THIIA /s ne COZepKaTh U 3HAKU THUIIA
V2?2 «MOoif 135K — 9TO X0uy, TO U JieJiato». BaKHO TOJBKO, 4TOOBI MBI YMEIH HHTEPIPETUPOBATH 3TH 3HAKH U
COBepILIATh HaJl HUMHU SI3bIKOBBIE TIpeoOpa3oBanusi. Ho nuHTepripeTupoBaTh 2 MBI yMeeM. B npakruueckux
BBIYHCIICHUSIX OCHOBOM MHTEPIPETALMU MOXKET CIY>KUTh NIEPBOE M3 MPUBEICHHBIX BBIIIE PEICTABICHUH, B
FCOMGTpH‘IGCKOfI TCOPHUU — TPCTHE. YMeeM MBI U IMPOU3BOANTD BBIKJIAAKKW C HUMMU.

Tenepb OCTAJIOCh TOJIBKO YTOYHUTH TCPMUHOJIOTHIO. YcnoBumces TO, YTO MbI paHbIIC HA3BIBAJIN YUCIIAMU,
Ha3bIBaATb payuoOHAIbHbIMU YACIIaMU, HOBBIC 00BEKTHI HA3LIBATH uppayuoralbHviMu YUCiIaMHu, a IIPpoOCTO
qucaamu (deﬁcmgumeﬂbﬂbmu qucjaaMu I10 COBpeMeHHOﬁ MaTeMaTHYEeCKOMU TepMI/IHOHOFHI/I) Ha3bIBaTh U TC U

IpyTHE.

VITaK, B KOHEUHOM CUCTe HUKAKOH IPUHIHITHAIBHONA PasHHIbI MEKLY V2 1 */s HeT M MBI OKa3a/Iich My/apee
IpekoB. DTy MyApOCTh MPOTACKUBAIN KOHTPAOGAHION BCE Te, KTO OIIEPHPOBAI CO 3HAKOM V2 KaK C THCIIOM,
MPHU3HABAsE BMECTE C TEM, YTO OHO «UPPAMOHATIBLHOY». OOOCHOBANI U Y3aKOHUII 3Ty MyApOCTh Jlekapr.

11.9. OTHOWEHMe KaK OO beKT

Tot dakT, 4o rpeku He co3aany anredpel, UMeeT IIy0oKHe KOpHU U B pmitocopuu. Y HUX HE ObUIO JJaxe
apupMeTHuecKoi anreOpbl — 3TO IepBOe U HanboJiee BHEIIHEE, MOXKHO JJajke CKa3aTh M0O0YHOE, CIIEICTBUE
ux punocoduu. Ix mMano naTepecoBanu apupmMeTHuecKie ypaBHEHUS, BEb YKe YPaBHEHUs BTOPOM CTETIEHU
HE UMEIOT, BOOOIIIE TOBOPSI, TOUHBIX YUCIIOBBIX PEIICHUH. A NPHOIMKEHHbIE BEIYUCICHUS U BCE, UTO OBLIO
CBSI3aHO C MPAKTUYECKUMHU 3aJ[auaMu, X HE HHTEPECOBAJIO. 3aTO peUIeHHE MOIJIO ObITh HAWAEHO MyTeM
reomeTpuueckoro nocrpoenust! Ho, ecnu naxe npemnonokuTh, YTO TPeUecKue MaTeMaTuKy mKojs! [lnaTona
MMO3HAKOMIIHCH OBbI C apuPMETHIECKON OYKBEHHON CUMBOJIMKOM, TPYAHO MPEACTABUTh, YTOOBI OHU
BOCIIPOM3BENN HayuHbIH OABUT JlekapTa. Beap oTHOIIEHHE He ObLTO Ui HUX udeeli U He UMETIO,
CJIeI0BaTENbHO, PealibHOT0 cyliecTBoBaHusA. Komy e mpuzer B rojgoBy o003HayaTh OyKBOil TO, yero Het?
[TnatoHoBckas uuess — 310 0000IIEeHHBIN 00pa3, popma, CBOWCTBO: TO, YTO MOKHO MPEICTABUTH B
BOOOpaKeHNHU Kak OoJiee Wik MeHee 0000IIeHHbIN TpeaMeT. Bee 3To sSBsieTcs MepBUYHBIM U UMEET
HE3aBUCHMOE CYIIECTBOBAHUE, IPUUYEM CYILIECTBOBAHUE Jake Oosiee pealbHOE, YeM UyBCTBEHHO
BOCIIPUHUMAaEMBbIE BEIU. A 4TO Takoe OTHOIIeHne oTpe3koB? [TompoOyiiTe ero mpencTaBuTh, U BB Cpasy
YBHUJIUTE, YTO MpEJICTaBIIsIeTe cede HUKAaKoe He OTHOLICHUE, a IPOCTO J1Ba oTpe3Ka. [loHsTHe OTHOIIeH s
BEJIMYHMH OTPAKAET MPOLIECC UBMEPEHUS OJHOM U3 HUX C MOMOIIbIO apyroi. Ho mporiecc — 310 He uues B
IUTATOHOBCKOM MTOHUMAHHHM, 3TO HEYTO BTOPUYHOE U HE CYIIECTBYIOIIEE PeaibHO: U/IeH BEUHBl U HEU3MEHHBI U
XOTs OBl YK€ TOITOMY HE UMEIOT HUYEro OOIIEero ¢ MPoLeccaMHu.

WHTepecHo, 4TO MOHATHE OTHOLIEHMSI BEIMYMH, OTpa)karollee CBOMCTBA Mpoliecca U3MEpPEHUs, ObLIIO B CTPOToi
MaTeMaTudeckoil popme BBeaeHo emie EBgokcom u Bouwio B msATyio kHury «Havam» EBkianna. IMeHHO 310
MOHATHE U OBUIO HCIIONB30BaHO JlekapTom. OgHAKO 06bexkmom OTHOIIEHUE He ObuTo HU Y EBiOKCa, HU Y
MOCTeIyIOIUX IPeYeCKUX MaTEeMAaTUKOB; Oy/1y4u e/lBa BBEJCHO, OHO HEMEJICHHO YCTYITHIIO MECTO
MIPOIOPLINHU, KOTOPYIO JIETKO MPEJICTAaBUTh KaK CBOMCTBO YETHIPEX OTPE3KOB, 00pa3yeMbIX MPH MEPECCUECHNUN
CTOPOH yTJja ByMs NapajuleIbHbIMU JTUHUSIMH.

[ToHsiITHE OTHOIIEHUS BEJIMYUH — ATO S3BIKOBBIA KOHCTPYKT, U JOBOJIBHO CJIOKHBIM, a IMJIATOHU3M MEIall
BBOJUTH 2 MATEMATUKy KOHCTPYKTHI, OTpaHUIHBAII €€ Oa3UCHBIE TIOHATHS YETKO MPEICTAaBUMBIMH
CTATUYECKUMH MPOCTPAHCTBEHHBIMH 0Opa3amu. B mikone [lnarona naxe npobu cuuTanuch 4eM-TO
HE3aKOHHBIM C TOYKH 3pEHHS HACTOALIEH MaTeMaTuku. B «l'ocynapcTe» Mbl untaeM: «ECIH Thl 3aX04Y€IIb



JEJIUTh €AMHHUILLY, TO YUEHbIE MATEMATUKH BHICMEIOT T€OS U HE MO3BOJIAT 3TO CJIENATh; €CIIH K€ Thl
pa3sMEHMBACIIb €MHUILY HA MEJIKUE JIEHbIU, OHH N10JIaratoT €€ 0OpaleHHON BO MHOXKECTBO U OCTEPEraroTcs
paccmaTpuBaTh €AMHUILY HE KaK €IMHOE, HO COCTOSIEE U3 MHOTUX yacTei». [Ipu Takom oTHOLIEHUH K
palMoHaIBLHOMY YHCITY, YTO y>K TOBOPUTH 00 MppanMoHaIbHOM!

KpaTko noaBecTy UTOT BIUSHUIO IUIATOHOBCKOTO HCAIA3Ma HAa IPEYECKYH0 MATEMATUKY MOKHO CIIEAYIOLUM
obpa3zom. Oco3HaB MaTEMAaTUUYECKUE YTBEPIKICHUS KaK 00BEKT pabOoThl, IPEKH COBEPIIMIA METAaCUCTEMHBIN
Nepexo OTPOMHON Ba)KHOCTHU, HO OHH TYT ke 00BEKTUBU3UPOBAIIN 0a3UCHBIE 3JIEMEHThl MaTEMAaTHUECKUX
YTBEPKICHUM, CTAIU PACCMATPUBATh UX KaK YaCTh HEA3BIKOBOU JEHCTBUTEIBHOCTH — «MuUpa uuen». Tem
CaMbIM OHM 3aKpbLIU ce0e MyTh K JaJbHEHIIeH dcKanaluy KpUTHYECKOr0 MBIIIUIEHUS! — OCO3HAHUIO 0a3MCHBIX
AJIEMEHTOB (TIOHSATHI) MAaTEMATHKH KaK SIBIICHUH S3bIKa U CO3JIAHUIO BCe Oosee U 0oJee CIOKHBIX
MaTeMaTU4YECKUX KOHCTPYKTOB. Pa3Butre MmareMaTnku B EBpone OblsI0 HEMPEphIBHBIM OCBOOOXKAEHUEM OT
OKOB IUIATOHHU3MA.

11.10. OekapT n ®epma

OuyeHb TOYUYHTETHHO CPAaBHUTHh MaTeMaTH4eckre padboTsl Jlekapra u @epma. Kak matematuk depma ObLT HE
MeHee, a, oXKanyi, 6onee onapeHHbIM, ueM JlekapT. ITO BUIHO U3 €TO 3aMEUaTENbHBIX PabOT MO TEOPHH
yucesl. Ho oH Obl1 BOCXUIIIEHHBIM MOKJIOHHUKOM I'PEKOB U MPOAOJDKATENEM UX Tpaauluii. CBOU OTKPBITHS 110
Teopuu uncen Depma U3NOKUI B 3aMeUYaHMIX Ha MOJsIX «Apudmerukn» Jnodanta. Ero pabots o
Tre€OMETPHUH BO3HUKIIM B PE3yJIbTaTe YCUIIMN JJOKa3aTh HEKOTOPHIE MOJI0XKEHUs, Ha KoTophle Ilanm ceblnancs kak
Ha TpUHAJUIekKAIIUe ATOIJIOHUIO, HE TIPUBO/S, OJIHAKO, J0KA3aTeNbCTBA. Pa3MbINLIAS HAl STUMH NIPOOIeMaMH,
depMa cTasl CUCTEMATUYECKU UCIIOIB30BaTh MPECTABICHNE MIOJ0KEHUS TOUYKU Ha TNIOCKOCTH JUIMHAMU ABYX
OTPE3KOB — aAOCYUCCHL U OpOUHAmMybl Y TIPEACTABIICHUE KPUBOW B BUJIE YPABHEHHUSI, CBSI3BIBAIOIIETO STH
oTpe3ku. Mes 3Ta ¢ TeOMeTpUIECKON TOUKH 3pEHUSI OTHIOIb HE ObLTa HOBOMW: OHA SIBJIICTCS CTEPIKHEBOU HE
TOJILKO y ATIOJIJIOHHS, HO YK€ Yy ApXuMeia U BOCXOJIUT K elie 6oJiee IpeBHUM aBTOpaM. ApXHUMe]] OTUCHIBAET
KOHUYECKHE CEYEHHS Yepe3 UX «CUMIITOMBI», T. €. IPOTIOPILIUHU, CBA3BIBAIOLIME a0CHUCCHl U OPAMHATHI TOUEK.
Bosbmewm, Hanpumep, smturic ¢ 60mb110# ockio AB (puc. 11.3). Ilepnenaukynsp PQ, omylieHHbIH 13
HEKOTOPOU TOYKH 3uurica P Ha och AB, Ha3bIBae€TCA «OPIMHATOINY, a 0Tpe3ku AQ nu OB — «abcuuccammy
3TOM TOoukH (00a TepMHUHA — JIATUHCKUE TIEPEBOIbI TPEYECKUX TEPMUHOB Apxumesa). OTHOILIEHUE TTOMAIH
KBaJipaTa, IOCTPOCHHOI'0 Ha OpJIMHATE, K IJIOIA 1 NPSMOYToJbHUKA, IOCTPOEHHOr0 Ha JBYX abcuuccax,
OJIMHAKOBO JIJIs1 BCEX TOUEK P, JeXallluX Ha 3JJTUICE. TO U €CTh «CUMIITOM» JJIIUIICA, T. €. IO CYLIECTBY
ypaBHeHHe. Ero MOKHO 3anucarh B BUIE

3* 1 (1 X x2) = const.

AHaJIOTUYHBIE CUMIITOMBI YCTaHABIUBAIOTCA JUIs TUIIEpOOIIBI M mapaboibl. Yem 3TO He cucTema KoopauHat?

Puc. 11.3. OpauHaTa 1 aOCIMICCHI AIUTHIICa

®epMa B OTIUYHE OT IPEBHUX (HOPMYIHUPYET CUMITOMBI HE B BUJIE CIIOBECHO OMHMCAHHBIX MPOIOPLIUH, a B BUJIE
ypaBHEHHIA Ha s3bIke Buera. 3to oberdaeT npeoOpa3oBaHust; B YACTHOCTH, CPa3y BUIHO, YTO BMECTO JABYX
abcrucc ynobHee octaBuTh oHy. HO moaxo/1 ocTaeTcss Y4UCTO TeOMETPHUECKUM, TPOCTPAHCTBEHHBIM.

®depMa U3TOKUIT CBOU HIeU B TpakTaTe «BBeneHNe B H3yUeHUE MIIOCKUX U TEIECHBIX MecT». OH ObLI
omyOJIMKOBaH TOJIBKO B 1679 r. yke mociie cMepTH aBTOpPa, HO CTaJl U3BECTEH (PPaHIly3CKUM MaTEMaTHUKaM €Ilie
B 30-X royax, HECKOJIBKO paHbIlle, YeM MaTeMaTHueckue paboTsl Jlekapra.

3namenuTtas «I'eomerpusi» Jlekapra Boiuia B cBeT B 1637 r. Hukakoro BinustHus co croponsl @epma Jlexapr,
KOHEYHO, HE UCIIBITAN (HEU3BECTHO JaXKe, YATAN JIU OH Tpaktat Pepma); MeTos JlekapTa CIoKUCs 3a705T0 10



BbIXo1a «I'eomeTpumy, eme B 20-x rogax. Tem He MeHee, COOCTBEHHO reomeTpuueckue uaeu [lekapra u Gepma
MpaKTU4eCKH ToxkecTBeHHBI. Ho JlexapT co3nan HOBYIO anre0py, OCHOBaHHYIO Ha MOHSTUU OTHOIICHUS
F€OMETPUUYECKHUX BeIMYUH. Y Buera MOXKHO CKJIaJIbIBaTh U BEIYUTATH TOJIBKO OJHOPOJIHBIE BEJIUYHHBI U B

ko3¢ duLmeHTh 003aTeNbHO BKIIIOYAETCS YKa3aHUE Ha UX TeoMeTpuieckyto npupoay. Hanpumep, ypaBHenue,
KOTOPOE MBI 3aITicalid OBl B BUJIC

A*+BA=D,
Buer 3anuceiBai Tak:
A cubus +B planum in A aequatur D solido,

T. €. K KyOy ¢ pebpom A npubaBHUTh IIIOMIAAb B, TOMHOKEHHYIO Ha A, paBHO 00bemMy D. Buet u ®epma uneiiHo
HaXOJATCS B IJICHY T€OMETPUUYECKON anreOpbl rpekoB. JlekapT pemuTenbHo nopbiBaeT ¢ Heid. OTHOLIEHMUS, C
KOTOpPBIMH UMeeT Jefio anredpa Jlekapra, He reOMEeTpUUECKHe MPOCTPAHCTBEHHbBIE OOBEKTHI, 8 YMO3PUTEIbHbIE
MOHATHUS — «4ucna». OH He CTeCHEH TpeOOBaHWEM OJJHOPOJHOCTH CJIaraeMbIX M BOOOIIE TpeOoBaHHEM
MIPOCTPAHCTBEHHOI UHTEPIPETAIlMH; BO3BECHHUE B CTENIEHh OH TOHUMAaET Kak MHOTOKPaTHOE YMHOXKEHHE U
yKa3bIBaeT YMCIIO MHOXKUTENEH MaJleHbKOH 11 (poii Belllle U paBee nepeMeHHoi. CumBonuka Jlexkapra
MIPAKTUYECKH COBIAIAET C COBPEMEHHOM.

11.11. MNyTb K OTKPbLITUIO

®depma ObLT TONIBKO MaTeMaTuKoOM. JlexapT OblT npesxae Becero ¢punocopom. Ero pasmbluieHHs BHIXOIMIN
JAJIeKO 3a Mpeesibl MAaTeMAaTUKU M UMEJH JEJI0 C MPOo0JIeMaMH CYIITHOCTH OBITHS M TTO3HaHus. J{exapT —
OCHOBOIIOJIOKHHK (PHIIOCO(PHN pallHOHATH3MA, YTBEPKAAIOIIEeH HEOTPaHHYCHHYIO CIIOCOOHOCTH YEIIOBEKa
MO3HABATh MHP, HCXOSl U3 HEKOTOPOTO YUCIIa HHTYHUTHUBHO SICHBIX UCTHH U TIPOJIBUTASACH, IIAT 32 IIaroM
BIIEpE]] C IOMOILBIO ONPENIEIIEHHBIX Nnpagul UIU Memooos. ITH JBa CJI0Ba — KIIOUYEBBIE 7S Bcel Gputocopun
Hexapra. «[IpaBuia 1 pyKoBOJCTBA yMa» — TaK Ha3bIBACTCs €ro IepBoe PUiIoco(hcKkoe COUNHEHNE,
«Paccyxnenue o Mmetone» — Bropoe. «Paccysxaenue o merone» ObuUT0 U3aHO B 1637 r. B OTHOM IeperuieTe ¢
TpeMsi PU3NKO-MaTEMaTHIECKUMU TpakTaTaMu: «/luonTtpukay, «Meteops» u «I'eomeTpus» u
MPEALIECTBOBAIO UM KaK M3JI0KEHUE (PMITOCOPCKHUX MPHUHIUIIOB, JIEKAIINX B OCHOBE CIIETYIONINX YacTei.
JlekapT BBIABHTAET B 9TOM COUYMHEHHH CIJICAYIONINE YeThIPE IPUHIIUIIA UCCIICIOBAHMS:

1. He npu3HaBaTh UCTUHHBIM HUYETO, KPOME TOT'0, YTO C OUYEBUIHOCTHIO ITIO3HAETCSI MHOIO TAaKOBBIM, T. €.
TIIATEIbHO M30eraTh MOCHEIHOCTH U IpeIyOexIeHUI U IPUHUMATh B CBOM CY>KJIEHUS TOJIBKO TO, UTO
MIPEJCTABISAETCA MOEMY YMY TaK SICHO M OTYETIIMBO, YTO HU B KOEM Cllyyae He BO30y>KJaeT BO MHE
COMHEHHS.

2. Paznensars KaxkJa0€ U3 pacCMaTpUBAEMBIX MHOIO 3aTPyAHEHUI Ha CTOJIBKO YacTEW, Ha CKOJIBKO
BO3MOYKHO U CKOJIBKO TpeOyeTcs Ui JTy4IIero UX pa3pelieHusl.

3. MBpIcauTh 1O TOPSIZIKY, HAYMHAS C IPEIMETOB HanOoJiee MPOCTHIX U JIETKO NTO3HABAEMBIX, U BOCXOAHUTH
MaJjo-noMaly, Kak 1Mo CTYIEHsM, 10 IIO3HaHUS HauboJjee CI0KHBIX, TOMyCKasl CyIIeCTBOBaHUE MOPsAKa
Ja)ke Cpelin TeX, KOTOPBIE HE CIEAYIOT ECTECTBEHHO APYT 32 APYIOM.

4. CocTaBlATh MOBCIOAY HACTOIBKO MOJIHBIE TIEPEUHU U TAaKHE OOIIHE 0030PhI, YTOOBI OBITh YBEPEHHBIM,
YTO HUYETO HE MPOMYIIEHO.

PykoBOICTBYSICH 5 TUMHU NPUHLUIIAMH, JIEKapT U IPUXOAUT K CBOMM MaTEMaTUYECKUM uaesaM. BoT kak oH cam
OIMCBIBACT 3TOT IyTh B «PaccykneHuu o MeTone»:

MHe He CTOHIO OOJIBIIOTO TpyAa OTBICKaAHHUEC TOT'O, C UCT0 CJICAYCT HAYMHATD, TAK KaK s Y>KE 3HAJI, UTO
HAaYUHATb HAaJA0 C CaMOr'0 IMPOCTOTO U AOCTYIIHOI'O IOHUMAHHWIO, YUUTBIBAA, YTO CPCIAU BCCX, KTO paHEC
HCCICa0Bal UCTUHY B HAYKaX, TOJIBKO MAaTEMAaTUKH CMOTJIN HaWUTH HCKOTOPBIC N0OKA3aTCJIbCTBA, T. €.
npeaACTaBUTb JOBOJAbI HCCOMHCHHBIC U OUCBUHBIC, 1 YK€ HC COMHCBAJICA, YTO HAYNHATH HAAO0 UMCHHO C TCX,
KOTOPBIC UCCIICAOBAIN OHHU... Ho s HE nmen HaMCpPCHUA U3Yy4aTb HAa 9TOM OCHOBAHHHU BCC OTACIILHBIC HAYKHU,
OOBIYHO HMCHYCMBIC MaTeMaTHUKOM. BI/I,I[H, 4TO XOTA UX MPECAMETHI PA3JIMUHBI, HO BCC K€ OHU CXOAHBI MCIKAY
c00011 B TOM, 4YTO paCCMaTpUBAIOT HEC YTO MHOC, KaK PA3JIMYHBIC BCTPCHAIOMIUCCA B IPCAMETAX OTHOICHUSA, A
noaymall, 4To MHE CJIICAYCT JIYyUlIC UCCIICA0BATD 9T OTHOIICHUA BOO6I_I_[€, MBICJIA UX HE TOJIBKO B TCX



npeamMeTax, KOTOpPbIC oOneryany ObI MHE UX IIO3HAHUEC, 1 HUKOUM 06pa30M HC CBA3bIBasd C OTUMU IIPEAMCTAMU,
9TOOBI TEM JIyUIlle TPUMEHHUTh UX MTOTOM KO BCEM JPYTUM, K KOTOPBIM OHU MOAOHIYT. 3aTeM, IPUHSB BO
BHUMAHHUC, UTO JJII U3YUCHUSA OTUX OTHOIIIEHUU MHE OpUACTCA paCCMAaTpUBATh KAXKAO0C U3 HUX B OTACIIBHOCTHU
Y JIMIIb WHOT/Ia 3aTIOMUHATh WJIM UCTOJIKOBBIBATh UX MO HECKOJIBKO BMECTE, 5T IOyMaJI, YTO IS JTYYIIETO
PACCMOTPCHHUA UX B OTACIIBHOCTH A JOJIKCH IMPCACTABUTL UX CC6C B BUJC JIHHI/II>'I, IMOTOMY 4YTO 51 HC HAXOOWJI
HUYero 0oJiee MpoCTOro, YTo s MOT ObI IPEJICTaBUTh cebe 00Jiee OTYETIMBO B CBOEM BOOOPaKEHUHU U
ouryuiennd. Ho u1st Toro, 9to0sl Jydile yAep:kaTh UX B MaMATH WIH COCPEIOTOUYNUTh BHUMAHUE cpa3y Ha
HECKOJIbKUX, HAJIO BBIPA3UTh UX KAKUMHU-TO BO3MOXKHO 0oJiee KpaTKMMH 3HakaMu. briarogapst Takomy crioco0y,
s MOT" 3aMMMCTBOBATH BCC JIYUIICC B TCOMCTPHUYICCKOM aHAJIU3C U B anrere " UCTIPAaBUTh BCC HECAOCTATKU OAHOTI'O
MPH TIOMOIIHU JIPYTOH.

W3 3TOT0 Upe3BBIYaiiHO HHTEPECHOTO CBUICTEILCTBA BUHO, YTO JIeKapT OTUETIMBO OCO3HAET CEMAaHTHYECKYIO
HOBU3HY CBOCT'O A3bIKa, OCHOBAHHOI'O Ha aGCTpaKTHOM MOHATHUU OTHOIICHUA U TPUMCHUMOI'O KO BCEM
SIBJICHUSIM JCUCTBUTEIHHOCTH. JIMHUY CITy>KaT JIMIIb TSl WIUTIOCTPAIIUH MTOHATHST OTHOLICHHS TOJJOOHO TOMY,
KaK Ha60p MaJIOYCK CIYXXUT IJId WIIFOCTPAlUU IOHATHA YHUCJIA. B MmaremaTnueckux pa60Tax TO, 4TO
o0o3Hauaercst OykBamu, JlekapT ¥ MOCIeAyIONe MAaTEMaTHKK HAa3bIBAIOT IO TPATUIMH BETMYNHAMU, HO 110
CMBICJTY 3TO HC NPOCTPAHCTBCHHBIC TCOMCTPHUYCCKUC BCJINYNHBI I'PCKOB, 4 UX OTHOILICHUS. IloHsTHE BEIMYUHEI
y Jexapra Tak e aOCTpaKTHO, Kak MoHATHE Yncia. Ho OHO, KOHEUHO, HUKAaK HE CBOJUTCS K IMMOHATHIO YHCIIA B
TOYHOM CMBICJIC CJIOBA, T. €. pallMOHAILHOTO uncia. B «"'eomerpuny, mosicHsisi ceou o003HaueHus, Jlekapt
YKa3bIBaeT, UTO OHU MOAOOHHKI (2 HE TOXKIECTBEHHBI) 0003HAYCHUSIM apuU(PMETHICCKOM anreOpsl.

[Tono6HO TOMY, Kak Bcsi apuMeTHKa COCTOUT TOJIBKO U3 YEThIPEX—IIATH ACUCTBUN, a MUMEHHO: CII0OKEHHUS,
BBIYMTAHUS, YMHOKEHUS, IEJICHNUS U U3BJICUEHUS KOPHSL... TAK U B TEOMETPUHU JIJI1 HAXOKIAECHUSI UCKOMBIX
OTPE3KOB HAJI0 TOJBKO NPUOABIATH UM OTHUMATh IPYTUE OTPE3KU; WU, UMEsl OTPE30K, KOTOPBIH 5 115 Oosee
HArJIITHOTO COTIOCTaBJICHHS C YUCIIaMU Oy/ly Ha3bIBaTh €IMHULICH U KOTOPBII BOOOIIIE MOKHO BBIOMPATH
MIPOU3BOJILHO U, UMESI, KPOME HETO, /1B APYTUX OTpe3Ka, TpeOyeTcss HalTH 4eTBEPThIi, KOTOPBIA TakK
OTHOCHUTCS K OJTHOMY M3 3TUX JABYX, KaK JIPYro K €AMHHUIIE, — ITO PABHOCUIIBHO YMHOXXEHHUIO; UIIU KE
TpeOyeTcsl HAUTH YETBEPTHII OTPE30K, KOTOPBIN TaK OTHOCUTCS K OJTHOMY M3 JIBYX JaHHBIX, KaK €IMHUIIA K
JIPYyroMy, — 3TO PaBHOCUJIBHO AENEHUIO; WK, HAKOHEIl, TpeOyeTcsl HAWTH OJTHO, JIBA MJIK HECKOJILKO CPETHUX
MIPONOPLUHOHAIBHBIX MEXAY €IUHULIEH U APYTUM OTPE3KOM — 3TO PAaBHOCHJIBHO U3BJICYEHUIO KOPHSI —
KBaJIpaTHOTO, KyOMUYECKOTOo  T. A. U 1 HUICKOJIBKO HE KOJIEOII0Ch BBECTH 3TH apu(hMETHUECKIE TEPMUHBI B
TreOMETPHIO, YTOOBI CIIENIaTh MOE U3JI0KEHHE 00JIee MOHATHBIM.

CeMaHTHKa anredpandeckoro si3bika JlekapTa MHOTO CIIO)KHEE CEMAaHTHKU apu(PMETUIECKOTO U
TreOMETPUUYECKOTO S3bIKOB, OMUPAIOIINXCS Ha HarIAAHble 00pa3iibl. Vcronb30BaHne TaKOTO sI3bIKa U3MEHSIET
B3IV HA OTHOIICHUC MCIKIY A3BIKOM U HeﬁCTBHTeHBHOCTblo. O6Hapy)KI/IBaeTC$I, qTo 6yKBbI MaTeMaTHu4dYCCKOro
sI3bIKA MOTYT 0003Ha4YaTh HE TOJILKO Yncia U GUTYPBI, HO U HEUTO Topasno Oosee abcTpakTHOE (TOUHEe,
KOHCTpYKTHOE). OTCcrofa OepeT Hayano u300peTeHrne HOBBIX MaTEMAaTHYECKHX S3BIKOB U IUAJICKTOB, BBEICHUE
HOBBIX KOHCTPYKTOB. [IpenieaeHT Obu1 co3nan [exkaprom. @aktuyecku [lekapT 3a05KuiI OCHOBY OMUCAHUS
SIBJIEHUU I[GﬁCTBHT@J'ILHOCTI/I C IOMOIIIBO Q)opManmoBaHme CHUMBOJIBHBIX A3BIKOB.

Henocpeacrsennoe 3nadenne pedopmsel [lekapra 3aKiI04anoch B TOM, YTO OHA pa3Bs3alia PyKd MaTeMaTHKaM
JUTSL CO3TIaHMsI B a0CTPAKTHON CUMBOJILHOUM (POpME HCUUCIICHUST OCCKOHEYHO MaJIbIX, OCHOBHBIE HJIEH KOTOPOTO
B T€OMETpUYECKOM Gopme ObLITH U3BECTHHI enle apeBHUM. Eciu k nate Beixona B cBeT «I'eomeTpun» Mol
puOaBUM TOJIBEKA, TO 0UyTHMCS B dmoxe Jleitorua n HeioToHa, a eme yepe3 mojiBeka — B d1oxXe Ditepa.

I/ICTOpI/ISI HAaYyKH MTOKa3bIBACT, UTO HaI/IGOHBH_IaH CJIaBa JOCTAacTCA OGBI‘IHO HEC TCM, KTO 3aKJ1aabIBA€T OCHOBBEI U,
KOHEYHO, HE T€M, KTO 3aHMMAETCS MEJIKUMU 3aKITI0OYUTEbHBIMU JI0/I€JIKaMH, a TEM, KTO B HOBOM HaIlpaBJICHUU
MBICJIH TIEPBBIM TOJIy4aeT KPYIHbIE PEe3yIbTAThl, IOPAXKAIOIIKUE BOOOpaKEHHE COBPEMEHHUKOB HITH
OJIIKaUIITIX TTOTOMKOB. TaKyro pojib B €BPOMEHCKOMN (U3HKO-MaTeMaTHIECKO Hayke chirpasl HproToH. Mexmy
TEM HM3BECTHO BBICKa3kIBaHMe HrproTOHA:!

Ecnu g Bugen naneiue, yem Jlexkapt, TO HOTOMY, YTO s CTOSUI Ha TjIedax [UraHToB .



3T0, KOHEYHO, CBUICTEIBCTBYET O CKPOMHOCTH T€HHUATHLHOTO YUYCHOTO, HO SBJISICTCS TAaK)Ke IPU3HAHUEM JI0JITa
nepez NepPBOMPOXO/IIIaMHU CO CTOPOHBI «IIepBoIoIydareneii». S6moko, npocnaBusiiee HpioTOHA, BRIPOCIO HA
nepeBe, KoTopoe nocaaun Jlexaprt.

L T. e. CO CTOPOHAMH, PaBHBIMH HEPABHBIM YACTSIM.
2 [Ipo6yarcoarowasnca nayka. T'n. 8.

2 If I have seen farther than Descartes, it is by standing on shoulders of giants.

I'naBa 12. Ot dekapra 10 bypoaku

12.1. ®opmann3oBaHHbIN A3bIK

«Crnenyromast OCTaHOBKa — CTaHIUS ATIpesieBKa, — JOHOCUTCS XPUIUIBIN TOJI0C U3 PENPOAYKTOpa. —
[ToBTopsito: crannus AnpeneBka. Ha cranmuu [ToGena moes3; 0cTaHOBKH HE UMEETY.

Br1 enere Ha anexktpuuke mo KueBckoil sxkene3Hoi jopore, a oCKoJIbKY BbI 3a0bITH 3aXBaTUTh KHUTY U JIEJIaTh
BaM HEYero, Bbl HAUMHAETE Pa3MBIILISATh O TOM, Kak HEOPEXKHO MBI BCE €I1le OTHOCUMCS K HallleMy POJHOMY
A3bIKYy. B camoMm Jiene, 4To 3a Hellenoe BbIpaKEHUE «OCTAaHOBKH He uMeeT»? He mpoiie iau cka3aTh «He
OCTaHaBIUBAETCs». AX, 3TH KaHIENAPCKUE, KA3€HHBIE BHIPAKEHUS. YK MUIIYT 00 3TOM, MUIIYT, a TOJIKY BCE
HeT.

Onnako, eciiu Bbl HE CXOJIUTE B ATNIPEJIEBKE U Y BaC €CTh BpeMs Ha JaJdbHEHIINE pa3MBIIIJICHUS, BBl IOUMETE,
YTO JIEJI0 3/IECh BOBCE HE B HEOPEIKHOM OTHOIIEHUHU K POJTHOMY SI3BIKY, & B TOM, UTO «OCTAHOBKH HE UMEET)
03Ha4yaeT HE COBCEM TO KE CaMO€, YTO «HE OCTaHaBIMBAETCs». [IOHSITHE OCTAaHOBKU B KEJIE€3HOI0POKHOM
JIEKCUKOHE HE TOXKJIECTBEHHO C MOHATUEM MPEKpalleHus IB>KeHUA. EMy MOKHO JaTh Cleayolee
OTpeJIeJICHUE, HE CIUIIKOM U3SIIHOE, HO IOCTATOYHO TOYHOE: OCTAHOBKA — 3TO MPEAHAMEPEHHOE
MpeKpanieHue ABMKEHUE TT0€3/1a, COMMPOBOXKIAEMOE TPUHATHEM MEpP, HEOOXOIUMBIX JIJIs1 00eCIIeueHHUsT BBIX01a
MacCaKMPOB U3 BArOHOB M BXOJa B BArOHbIL. DTO OUYE€Hb BAXKHOE IS J)KEJIE3HOJOPOKHUKOB MOHSATHE, U OHO
CBSI3aHO UMEHHO C CYIIECTBUTEIHHBIM «OCTAaHOBKA», a HE C IJ1arojoM «OCTaHABIMBATHCO». Tak 4To eciu,
HarpuMep, MalllMHUCT OCTaHOBUJI TIO€3/, HO HE OTKPbLII MHEBMAaTUYECKHUX JBEPEH, TO MOE3] «OCTAHOBUIICSA», HO
HE «BO3BIMEJT OCTAHOBKY».

Kene3zHoaopoxkHUK, AeIaBIINN 00BSIBICHNE, KOHEYHO, HE TTPOU3BOAMII TAKOTO IMHIBUCTUYECKOTO aHanu3a. OH
MIPOCTO BOCIOJIL30BAJICS MPUBLIYHBIM MPOPECCHOHATBHBIM TEPMUHOM, YTO MO3BOJIUIIO MY BBIPA3UTh CBOIO
MBICITb COBEPIICHHO TOYHO, XOTSI M HECKOJILKO KOPSIBO C TOYKH 3peHHS HerpodeccnoHana. ITo — MPOsBICHUE
BEChMa PACIPOCTPAHEHHOTO SBJICHHSI: KOTJa SI3bIK YIIOTPEOIIAEeTCS B CPABHUTEIHHO Y3KUX MPO(GECCHOHATBHBIX
eJsIX, HaOJI0JaeTCsl TCHACHIIHSI K OTPaHWICHHIO YMCIIa UCITOJIb3YEMbIX TEPMHUHOB U MPUIAHHUIO UM 0oJiee
YETKOTO U MOCTOSTHHOTO cMbIcia. [Ipoucxoaut, kak roBopsT, popmanuzayus a3bika. Ecnu 3ToT mporecc
JIOBECTH 0 JJOTHUECKOT0 3aBEPIICHHUS, TO A3BIK OyIET HOTHOCMbIO POPMANUZ08AHHBIM.

[TonsATHE 0 GOPMATUZOBAHHOM SI3BIKE MOXHO OIPEICIUTH CIEIYIOIINM 00pa3oM.
OOpaTtumcs K Halllel CXeMe HUCIOJIb30BaHUS S3bIKOBBIX MOJIETICH IEHCTBUTENIBHOCTH (CM. puc. 9.5) u mocTaBUM

BOIPOC: KaKHM 00pa3oM BBIMOTHSIETCS MTpeoOdpa3oBanne L — L;, OT Kakoi nH()OpMAIIMH OHO 3aBHCHT?
MO3KHO MpeACTaBUTh ce0e IBE BOZMOKHOCTH.



1. IlIpeoOpazoBanme L; — L, onpeaenseTcss HCKIOYUTEIBHO S3bIKOBBIMU O0BEKTaMHU L;, KOTOPBHIE B HEM
y4acTBYIOT, U HE 3aBHUCST OT T€X SI3bIKOBBIX MPEACTaBIEHUI S;, KOTOPbIE UM COOTBETCTBYIOT IO
CEMaHTHKE s3bIKa. MIHaue TOBOPSsI, I3bIKOBAS ICATEIHLHOCTh 3aBHCHUT TOJIBKO OT «(OPMBI» SI3BIKOBBIX
00BEKTOB, HO HE OT UX «COJEPKAHM (3HAUCHHS).

2. Pesynbrar nmpeoOpazoBaHUs A3BIKOBOIO 00BEKTA L; 3aBUCUT HE TOJIBKO (M HE CTOJIBKO) OT BUIa CAMOTO
00BbeKTa L;, HO U OT MPEJCTaBIEHUS S;, KOTOPOE OH MOPOXKIAACT B TOJIOBE YETIOBEKA, OT aCCOIUAIIHM, B
KOTOpBIE OH BXOJMT, @, CJIEA0BATENbHO, OT JIMYHOTO KU3HEHHOTO OIbITa YEJIOBEKA.

B niepBom cimyyae MbI Ha3bIBaeM SI3bIK (YOPMANUZ08AHHBIM, BO BTOPOM HeDOPMATUZ0BAHHBIM.

[TomuepkHeMm, 4To mosHas popManu3alys A3bIka He 003aTeNbHO 03HAYAeT €ro MOJIHYIO aleopummu3ayuio, T.
€. TaKoe IOJIOKEHHUE, KOTa BCSI SI3bIKOBAsI IEATEIbHOCTh CBOJUTCS K BBIMOJIHEHHUIO YETKUX U OJHO3HAYHBIX
NpeaNrCcaHuil, B pe3yabTaTe KOTOPBIX KaKIbIH SI3bIKOBBIA 00BEKT L MpeodpasyeTcs B COBEPIICHHO
omnpezaeneHHbd 00beKT L,. [IpaBuna npeobpasoBanust L — L, MoryT (opMyIupoBaTbes B BUJIE Oosee Uiu
MEHee KECTKUX OIpaHMYEHUN U OCTABIATH ONPEACICHHYIO CBOOOAY AEHCTBHI, BXKHO TOJIBKO, YTOOBI 3TH
OTrpaHMYEHUS 3aBUCENIH JIUIIb OT BU1a 00beKTa L ¥ MOTEHIUAIbHBIX 00BEKTOB Ly camux no cebe u He
3aBHUCEJIH OT CEMAHTHUKU SI3BIKOBBIX OOBEKTOB.

JlanHO€ HamHM omnpeseacHne GOPMATU30BAHHOTO A3bIKA OTHOCUTCS K CIIy4ar0, KOTa sI3bIK UCTIONb3YETCs IS
CO3JIaHMsI MOJIeNIel AeUCTBUTEIBHOCTH. Kora s3bIK CITy>KUT CPEeICTBOM Nepeaaydl yIpasisiomei nHhopMaiuu
(SI3BIK MPHUKA30B), UMEET MECTO COBEPILIEHHO aHAJIOTHYHOE JEJICHUE Ha 1BA BOSMOXKHBIX THUIIA PEAKIUH.

1. Yenomek pearupyer Ha MpHUKa3 CTPOro (OpPMalIbHO, T. €. €ro IEUCTBHS 3aBUCST TOJIBKO OT TOH
nH(pOpMaIIiU, KOTOpasi COACPKHUTCS B TEKCTE MPHUKa3a, pacCCMaTPUBAEMOM KaK M30JMpPOBAHHAS
MaTepuaibHasi CUCTEMA.

2. JlelicTBUe 4emOBEKa 3aBUCUT OT T€X MPEACTABICHHUI U aCCOLMAIINI, KOTOPHIE BBI3BIBAET Y HETO MPHKA3.
Taxum 00pa3oM, OH HCIIONB3YeT (PAaKTUIECKH TOPa3Io OOJIBITYI0 HH)OPMAIIHIO, YEM Ta, KOTOpast
COJIEPKUTCS B TEKCTE MpHUKa3a.

[TpuHIMIHMATBEHON Pa3HUIBI MEXKY S3bIKOM MPUKA30B U S3bIKOM Mojenel HeT. [Ipukas «upsiubcs!y» MOXKHO
TpaKTOBaTI) KaK MOJCJIb «CCJIN Thl HE CHp?I‘-IeIHI)Cﬂ, TO pHCKyCHH) HOTepﬂTI) JKHNU3HDb). Pa?;J'II/I'-II/IC MG)KI[y
MIPUKA30M M MOJENIbI0 — B JIETaISAX HCMONIb30BaHus nHpopmamu. B 06oux ciayyasx GpopmanuzoBaHHOCTD
A3bIKA HpI/IBOI[I/IT K OHpeI[eJ'IeHHOMy OTACJICHHUIO CHUHTAKCHUCa OT CEMaHTHUKHU, K OTpI)IBy MaTepI/IaHBHI)IX
SI3BIKOBBIX OOBEKTOB OT CBSI3aHHBIX C HUMU MPEICTABICHUN, K TPUOOPETEHUIO S3bIKOBBIMU 00BEKTaMU KaueCTB
HE3aBHCHUMOM CHCTEMEL.

B 3aBHCHMOCTH OT TOr0, KaKOTO THIIA SI3bIK UCHOIB3YETCs, MOKHO TOBOPUTH O HE(PopMaTbHOM U (POpMaILHOM
MBIIUICHHH.

[Tpu HEhOpPMATEHOM MBITIICHUH SI3LIKOBBIC 00BEKTHI BAXKHBI TJIABHBIM 00Pa30M MTOCTOJIBKY, IIOCKOJIBKY OHH
BBI3BIBAIOT Y HAC OIpeIeJICHHbIE KOMILIEKCHI MpecTaBieHnil. CoBa 3/1ech — BEPEBOYKH, AEpras 3a KOTOpbIe
MBI U3BJICKAEM M3 MAMSITH YaCTHUIIBI HAIIETO )KU3HEHHOTO OIBITA, IEPEKUBAEM UX BHOBB, COTIOCTABIISIEM,
COpTUpYEM H T. 1. Pe3ynbpTaTom 3T0# BHYTpeHHEH paboThI ABIsSETCS peodpazoBaHue MpeacTaBieHuit S| — Sz,
KOTOpOE MOJETHPYET ePEMEHBI B OKpYKaromIeH cpene R — R,. To HE 3HAYUT, OJTHAKO, YTO He(hopMaIIbHOE
MBIIIJICHHE TOKIECTBEHHO ¢ 0€3bSI3bIKOBBIM. BO-TIEPBBIX, YKE caMO pacueHeHHE TIOTOKA OLTYIEHUI 3aBUCUT
OT CHUCTEMBI TOHITHIA, QUKCHUPOBAHHOH B sI3bIKE. BO-BTOPHIX, U B TipoIiecce npeodpazoanus S| — S,
«HATYpPaTbHBIA BU A3BIKOBOTO O0BEKTA — CIIOBO — UTPAET HEMAJIOBAXKHYIO POJIb: MBI OU€HB YaCTO
MOJIb3yEeMCsI aCCOIMANNell IMEHHO MEXTy CIIOBaMH, a He peAcTaBieHusMuU. [loaTromy dopmyty
He(OpMaTBLHOTO MBIILICHUS MOXKHO U300pa3UTh B BHJIE

(S], Ll) — (Sz, Lz).

[Ipu GpopmasibHOM MBIIIEHUU MBI OTIEPUPYEM C SI3BIKOBBIMU O0BEKTAMU KaK ¢ HEKOTOPHIMU
CaMOCTOSITENIbHBIMH U CAMOJIOBJICIOIIUMU CYIIHOCTSIMH, 3a0bIBasi HA BpeMsi 00 MX CEMaHTHKE M BCTIOMUHAS O
HEW JUIIb TOrAA, KOTJa HaJl0 MHTEPIPETUPOBATH MTOYYEHHBIN pe3yJIbTaT WK YTOUHUTh UCXOAHBIE TOCHUIKH.
dopmyna GopMaTEHOTO MBIIUICHHS TAKOBA:



Sl—>L1—>L2—>S2.

Jis Toro uToObI opMalbHOE MBITITICHUE TIPUBOAMIIO K MPABUIHHBIM pPe3yJbTaTaM, CEMAaHTHKA S3bIKa JOJDKHA
o0Janath onpeaeNeHHbIMU CBOMCTBAMH, KOTOPBIE MBI XapaKTepru3yeM TaKUMU TePMUHAMU, KaK TOYHOCTb,
OTIpeIeNIEHHOCTh, OIHO3HAYHOCTh. ECii ceMaHTHKa 3TUMHU CBOMCTBaMHU He 00J1a/1aeT, TO Mbl HE CMOYKEM
BBeCTHU Takue popMaibHble IpeodpazoBanusi L; — Ly, 4T0ObI, MONB3YSICh UMH, IOTyUYaTh BCET1a MPaBUIbHBIN
pe3ynbTaTt. M0O>XKHO, KOHEUHO, KOK-TO YCTaHOBHUTD (hopMalibHbIE IIPaBUIIa MPeoOpa3oBaHUil U MOTYUYUTh, TAKHIM
o0Opa3oMm, (popmManu30BaHHBIN A3bIK, HO 3TO OyJIET S3bIK, MPUBOASIINN HHOT/A K JIOKHBIM BbIBOAaM. BoT
MIPUMEP YMO3AKIIIOUEHUS, IPUBOSILETO K JJO)KHOMY PE3yJIbTaTy U3-3a HEOJTHO3HAYHOCTH B CEMAaHTHUKE:

Bans — npiras.

pirane npumnu B EBpony u3 Muaun.

CnenoBarenbHo, Bans npumen B EBpony u3 Unaun.

Hrak, Ha 1esie TOUHOCTh CEMAaHTUKH U (POPMaTM30BaHHOCTh CHHTAKCHCA HEOTIEIMMBI U (POPMaTM30BaHHBIM
SI3BIKOM HA3BIBAETCS SI3bIK, KOTOPBIN YOBIETBOPAET 000MM KputepusiM. OTHAKO BEAYIINM KpUTEPHEM
SIBJISICTCS] KPUTEPHUI CUHTAKCUYECKHM, MO0 camMO MOHATHE TOYHOW CEMAHTUKU MOYKHO CTPOTO OIPEACIIUTh
TOJILKO Yepe3 CHHTAKCUC. A IMEHHO CEMaHTHKA TOYHA, €CIIM MOXKHO YCTaHOBUTH (hOpMaTU30BaHHBIN
CHUHTAKCHC, TAIOIIUNA TOJHKO BEPHBIC MOJIEITH JICHCTBUTEILHOCTH.

12.2. A3bIkOBaA MalLMHa

Tak kak cuHTaKcHUUeckue npeodpazoBanus L; — L, B pamKkax (hOpMaIM30BaHHOTO SI3bIKA OTMPEACISIOTCS
TOJILKO (PU3MYECKUM BHIOM OOBEKTOB L;, (hopMann30BaHHBIN SI3BIK €CTh, B CYITHOCTH, MAaIlIMHA, TPOU3BOISIIAS
pa3Iu4YHbIE IEPEMEILECHUS CUMBOJIOB. J[J151 MOJTHOCTBIO aITOPUTMU3UPOBAHHOTIO S3bIKA, HAIIPUMED
apru(METHKH, STOT TE3UC MPEACTABISIETCSI COBCEM OYEBHIHBIM M WILTIOCTPUPYETCS CYIIECTBOBAHHEM MAIlIMH B
0OBIYHOM, Y3KOM CMBICIIE CJI0Ba (apupMOMETP, SJEKTPOHHAS BBIYMCIUTEIbHAS MAIIMHA), BBITOIHSIIOIINX
apupmeTrueckue anroputMbl. Ecim mpasuia npeoOpa3oBaHus MPEICTaBISIOT COOOH JINIIb OTPAaHUYCHUS, TO,
BO-IIEPBBIX, MOYKHO ITOCTPOUTH aJITOPUTM, KOTOPBIN IO 3alaHHbIM L U L, onpenensier, 3aKOHHO JIn
npeodpaszoBanue L; — Lj, BO-BTOPBIX, MOKHO IOCTPOUTH ITOPUTM («TITyTbIN»), KOTOPBIN MO 3alaHHOMY L
HAuMHAeT BbIIaBaTh BCE 3aKOHHBIE PE3yJIbTAaThl Ly M MPOJOKACT ITOT MPOLECC 10 OECKOHEYHOCTH, €CIIH YU CIIO0
BO3MOXHBIX Ly HE orpaHndyeHo. B 00oux ciydasx Mbl UIM€EM €0 C HEKOTOPOU A3bIK08OU MAWUHOU, KOTOPAs
MOJKeT paboTaTh 0e3 BMEIIaTeIbCTBA YEIOBEKa.

dopmannsanys A3plKa UMEET JBa HEMIOCPEICTBEHHBIX CIIEACTBHS. BO--IIEpBBIX, yIPOILAET MPOLECC
WCTIOJIb30BAHUS SI3BIKOBBIX MOJIeNei, OO MOsABISAIOTCA YeTKUE paBuia mpeodpasoBanus L; — L. B
MIPEJEIILHOM Cly4dae MOJHOM alropuTMH3aLUU 3TO IpeoOpa3oBaHue BOOOIIE MOKET IPOU3BOAUTHCS
aBTOMAaTUYECKU. BO-BTOPBIX, A3bIKOBast MOJIEIb CTAHOBUTCSI HE3aBUCUMOM OT CO3/IaBLIETO €€ YEIOBEUECKOTO
MO3ra, OHa CTAHOBUTCSI OOBEKTUBHON MOJIEIIBIO AEHCTBUTEIBHOCTH. E€ ceMaHTHKa OTpakaeT, KOHEUHO,
MIOHATHS, BOHUKIINE B IPOIIECCE PA3BUTHUS KYJIBTYPBI UEIOBEUECKOr0 00IIeCTBa, HO M [0 CHHTAKCUCY OHA
IIPEJCTABISAET OO0 A3BIKOBYIO MAIIMHY, KOTOPask MOXKET MPOAOIIKATh pab0TaTh U COXPAHATh CBOM CMBICI
MOJIENN IEUCTBUTENBHOCTH J1aX€E B TOM Cllydae, €CJIM BCE YEJIOBEUECTBO BHE3AIIHO BhIMpPET. M3yuast oty
MOJI€JIb, Pa3yMHOE CYIECTBO, HUMEIOLIEE ONPEAEICHHOE IPEICTABICHHE O IPEAMETE MOIEIUPOBAHUS, CMOXKET,
BEPOSITHO, IIyTEM COIIOCTABIIEHUS MOJIEIH CO CBOMMH 3HAHUSIMHU, BOCCTAHOBUTbh CEMAaHTHUKY f3bIKa. [IpencraBum
ce0e, YTO JIIOJIU MTOCTPOUIIM MEXaHNYECKYI0 Moiesib COJTHEUHON CHCTEMBI, B KOTOPOH IUIAaHETHI U300paxaroTcs
IapuKaMH COOTBETCTBYIOLIMX Pa3MEPOB, BPALAIOLUIMMHUCS HAa CTEP/KEHbKAX BOKPYT LIEHTPAJIBHOTO I1apa —
CounHIja 10 COOTBETCTBYIOIIMM OpOUTAM U C COOTBETCTBYIOIMMHU Nepuogamu. M nomyctum, uto 3Ta Mojenb
rornajia B pyku (MM B IIynanbla?) oouTarenei coceHeil 3Be3JHOM CUCTEMBI, KOTOPBIE KOE-4YTO 3HAIOT O
Hamre CoHeyHOM cucteme, HarpuMep paccTosaus 10 CoHIA HECKOJIBKUX IJTAHET WJIM BPEMEHA MX
oOpamienus. Torga oHM cMOTYT COOOPa3HUTh, YTO HAXOAUTCS MEpe]l HUMHU, U TOJyYaT JOMOJHUTEIbHbIC
ceeneHus o ConHeyHo cucteme. To e OTHOCUTCA U K HAyYHBIM T€OPHUSIM, KOTOPBIE CYTh MOJEIHN PEalbHOCTH
B Pa3JIMYHBIX €€ aCIEeKTax, BHIIOJIHEHHbIE B MaTepuaie (popMann30BaHHOTO 3HAKOBOTO s3bIka. [1o100HO
MexaHn4eckoi Mozieny CoIHEYHOM CUCTEMBI KaKasi U3 HUX MOXKET ObITh, B IPUHIUIIE, paclIi(poBaHa U
WCTIOJIH30BaHA JIFOOBIMU PAa3yMHBIMH CYIIECTBAMHU.



12.3. YeTbIpe TUNa A3bIKOBOW AEATENIbHOCTU

SI3BIK MOKHO XapaKTepU30BaTh HE TOJIBKO CTENEHBIO €ro ()OPMAIM30BAaHHOCTH, HO M CTETICHBIO €ro
abCTPaKTHOCTH, KOTOpasi U3MEPSIETCS OOUIIUEM U CII0KHOCTHIO MCIIOJIb3YEMBbIX A3BIKOBBIX KOHCTPYKTOB. Kak
MBI OTMEYAJIH B IVIaBe 7, MpaBuiibHEE ObLJIO ObI TOBOPUTH HE 00 aOCTPAKTHOCTH, & O KKOHCTPYKTHOCTHY SI3bIKa,
HO TEPMHUH 3TOT TIOKA HE NMPHUHSAT, TIOATOMY MBI TIOJIB3yEMCSl TEPMHHOM «a0CTPAKTHOCTHY», KOTOPBI B OOBIYHOM
ynoTpebaeH!H Yale 0003Ha4aeT MMEHHO KOHCTPYKTHOCTB, YeM a0CTPaKTHOCTh B TOUHOM CMBICIIE CJIOBA.
SI3BIK, HE UCIIONB3YIOIUN KOHCTPYKTOB WIIM HCIIOJIb3YOIHN JTUIIb KOHCTPYKTBI CAMOTO HU3KOTO YPOBHH,
HA30BeM KOHKPETHBIM. SI3bIK, HCIIOJIB3YIOIUI CII0XKHbBIE KOHCTPYKTHI, Ha30BeM a0CTpakTHBIM. [leneHue 31o,
XOTsI OHO SIBJISIETCSI YCIIOBHBIM M OTHOCHUTEJIBHBIM, UMEET, TEM HE MEHEE, BIIOJIHE SICHBIN CMBbICI. 1 OHO He
3aBHUCHUT OT JICJIEHUS SI3bIKOB Ha (DOpMaIM30BaHHbIE U HE(POPMATU30BAHHBIE — 3TO JIBA PA3HBIX ACIEKTa SI3bIKA.
KomOuHUpys 5TH acrieKThI, MBI TIOJTy4aeM YEThIPE TUIIA S3BIKOB, UCTIOIB3YEMBIX B YETHIPEX BAKHEHIITHX
cdepax S3bIKOBOM eATENBHOCTH. VX MOXKHO PacIioyIOKUTh B CIEIYIONIYIO TaOIUUKY:

Konxpemmuuuii sa3vix | Abcmpakmmbiil 361K
Hegopmanusosanuwiii s3vix VIckyccTBO Ounocodus

QOPMCZJZUS'O@CZHHE)HZ A3bIK OnucartenbHbIE HAayKH TCOpeTI/I‘ICCKI/IC HAayKH (MaTeMaTI/IKa,. . )

Hu BCPTUKAJIBHOC, HU TOPHU30HTAJIIBHOC ACIICHHUEC HEC ABJIACTCA CTPOrUM, OAHO3HAYHBIM, @ HOCUT, CKOPEC,
XapakTEp KOJIUYCCTBCHHBIX paSJ'II/ILII/If/'I. Ha TpaHULlaX MEXAY 3TUMH «UYUCTBIMW) TUIIAMHU SI3BIKOB
pacmogararoTcsa nNepexoaHbIC TUTIIDI.

JU1st ICKyCCTBa XapaKTepeH sA3bIK He(hopMaIN30BaHHbBIN U KOHKPETHBIN. ClI0Ba BayKHBI JIUIIb KAK CUMBOJIBL,
BBI3BIBAIONINE ONPEIETICHHBIE KOMIUIEKCHI PEACTABICHUN U IEPE)KUBAHUNA. DMOLMOHAIbHAS CTOPOHA UMEET,
KaK MpaBuJIo, perraroniee 3HayeHne. OTHaKo M MO3HaBaTelbHas CTOPOHA BEChMa CYIIIECTBEHHA; B Hanbosee
3HAYUTEIIBHBIX TPOU3BEACHUAX UCKYCCTBA 3T CTOPOHBI Hepa3AeauMbl. OCHOBHBIM BBIPA3UTEIbHBIM
CPEACTBOM SIBIISIETCSI 00pa3, KOTOPBI MOXKET OBITh CHHTETUYEH, HO BCETIa OCTAETCSI KOHKPETHBIM.

JIBUTrasich 1o rOPU30HTANIN, MBI IIEPEXOJIUM OT UCKYCCTBa K (hriocoduu, KOTopasi XapaKTepu3yeTcs
abcTpakTHBIM He(hopMaIbHBIM MbllIeHHeM. CodeTaHne Ype3BblYaiiHON KOHCTPYKTHOCTH UCIIOJIb3YEMBIX
MIOHATHUI ¢ HE3HAUUTENILHON CTENEeHbI0 (OopMaIu3aly, Tpedylollee HanpsHKeHHOW paboThl MHTYUIMH, 1ETAeT
¢bunocockuit sA3bIK, 6€3 COMHEHHSI, CAMBIM TPYAHBIM THIIOM SI3bIKa U3 BCEX YEThIpeX BUAOB. Korma uckyccTBo
3aTparuBaeT abCTpPaKTHbIE UAEH, OHO cMbIKaeTcs ¢ (punocopueit. C qpyroit cTtopoHsl, 1 puiaocodus s
MOOUIPEHNS UHTYULIUHU CIUIONIb U PSIIOM UCHOJIb3YET XY/105KECTBEHHBIH 00pa3 1 3/1eCh OHA TPAHUYHUT C
HCKYCCTBOM.

[Tepemeniasich B Hamiel TaOJIMUKe BHU3, MBI U3 00s1acTh (prstocouu mormaiaeM B 001aCTh TEOPETHICCKUX HAYK
C SI3BIKOM a0CTpakTHBIM U (hopmanu3zoBaHHBIM. Hayke BooOIIIe CBOMCTBEHEH (hOpMaIN30BaHHBIH SI3BIK;
pa3nuyre MeX.y OMHCATeIbHBIMU M TEOPETUICCKIMU HAyKaMH 3aKJIF0YaeTCsI B PA3JIMYHON CTETICHH
WCTIOJIb30BAHUS MOHATHIH-KOHCTPYKTOB. SI3BIK ONMUCATENFHON HAYKU JOJKEH ObITh KOHKPETHBIM U TOYHBIM,
(hopMaTM30BaHHOCTh CHHTAKCHCA caMa 1o ce0e OOJTBIIOI pOJIM He UTPaeT, OHA BBICTYINAET KaK KPUTEPHIA
TOYHOCTH CEMaHTUKHU (JIOTUYECKasi COrJIACOBAHHOCTH OIPEeNICHH, TOTHOTA Kiaccudukanuii u T. 11.). Moaenu
MUpA, 1aBaeMbI€ OITUCATEIHHBIMH HAyKaMH, BBIPAKAIOTCS B TEPMUHAX OOBIICHHBIX HEMPOHHBIX MMOHITHN W
MOHATUI HU3KON KOHCTPYKTHOCTH M COOCTBEHHO KaK MOJETH OHH OaHaJbHBI M OJHOTUITHBI: €CIIU CIIENIaTh TO-
TO W TO-TO (HampuMep, MoexaTh B ABCTPAJIHIO, BCKPBITH OPIOIIHYFO MTOJIOCTH JIATYIIKH H T. II.), TO MOXHO
YBHUJIETh TO-TO U TO-TO. HampoTHB, BCs CyTh TEOPETHUECKUX HAYK B TOM, YTO OHU JAIOT IPUHIUIHAIBHO HOBBIE
MOJIEJIN ACUCTBUTEIHHOCTH — HAYYHBIC TEOPHH, OCHOBAHHBIC HA MOHITUAX--KOHCTPYKTaX, OTCYTCTBYIOIIUX Ha
HEHPOHHOM ypoBHe. POPMaIM30BAHHOCTh CHHTAKCUCA UTPAET 3/I€Ch PEIIAIOIIYI0 poiib. [IpeenbHy o TOUKyY B
ATOM KBaJIpaTe Halllel TaOIMIKH 00pa3yeT MaTeMaTHKa, COJIEpIKaIIasi CaMble CII0KHBIE KOHCTPYKTHI U
UCTOJIB3YIOMIast MOJIHOCTHIO (hOPMATU30BaHHBIN A3bIK. COOCTBEHHO rOBOPSI, MAaTEMaTHKa — 3TO U €CTh SI3BIK:
(hopMaTM30BaHHBIH SI3bIK, HCIIOJIB3YEMbIi TEOPETHUECKUMH HAYKaMH.

[lepememmasick OT OmUcaTeNbHBIX HAYK BBEPX, MBI CHOBA OKa3bIBaeMcs B cepe UCKyccTBa. I 1e-To Ha rpanu
MEXKy OIMCATEIbHBIMU HAYKaMU U UCKYCCTBOM JICKUT AEATEIBHOCTD XKYPHAIUCTa WIH ITACATEIA-
HaTypaJIUCTa.



12.4. Hayka n ¢ounococpusn

W3 opmMain30BaHHOCTH S3bIKA HAYKH BOBCE HE CIEAYET, YTO YUCHbIE MOTYT OTPAHUYUTHCS YUCTO
(dbopmanbHBIM MBIIIICHHEM. [[puMeHeHne roToBoi Teopuu TpedyeT AeHCTBUTENHHO (POPMATEHBIX OTIepaIIHid,
HE BBIXOJAIIUX 3a PaMKHU OINpeAENIEHHOTO A3bIka. Ho co3anne HOBOM TE€OpUM — 3TO BCErZla BBIXOJ 3a paMKU
(opMalbHON CHCTEMBI, 3TO BCET/1a METACUCTEMHBIN Nepexo 0O0JbIIero Ui MEHBIIIEro MaciTaa.

KoneuHo, HUKaK HENb35 CKa3aTh, YTO BCE TE, KTO HE pa3pyIlIaeT CTapbix (GopMaIn3MoB, 3aHUMAIOTCS BEIIaMU
OaHaIbHBIMU U HETBOPYECKMMHU. DTO OTHOCUTCS TOJIBKO K T€M, KTO IEHCTBYET B COOTBETCTBUU C YK€
UMEIOIIMMHUCS aJITOPUTMAMU, BBITIOJHSIS 110 CYIIECTBY (DYHKIMHU S3bIKOBOM MamMHbl. OHAKO 10CTaTOYHO
CJIO’KHBIE ()OpMATIbHBIE CUCTEMBI HE aITOPUTMU3YEMBI U IIPEJICTABIIAIOT IHUPOKOE MOJIE ISl TBOPYECKOM
JesITeIbHOCTHU. JIeficTBHE B paMKax TaKO CUCTEMbI MOXKHO CPaBHUTH C UTPOM B MIaxXMaThl. YTOOBI XOPOILIO
UrpaTh B IIaXMaThl, HA/I0 10JT0 YUUTHCS, 3alIOMHUTh MHOTO Pa3HbIX BAPUAHTOB M KOMOMHAIMH, TpuoOpecTu
crenn(UYecKyo MaxMaTHYI0 HHTYUIHIO. Tak ¥ y4eHbIld, IMEIOUIHIA JeJI0 CO CI0KHBIM (hopMann30BaHHBIM
A3BIKOM (T. €. ¢ MaTEMaTHUKONW — YUCTOHN MJIM NMPUKJIAHOM ), IIyTEM MHOT'OJIETHETO O0YUYEHHS U TPEHUPOBKH
pa3BUBAET B cebe MHTYHUIIMIO CBOETO SI3bIKA, YACTO BECbMa Y3KOTO, M MTOJy4aeT HOBBIE TEOPETHYECKHE
pe3yJbTaThl. ITO, KOHEYHO, IeATENbHOCTh U 0JIarOpoiHasi, U TBOpUECKasl.

W Bce-Takum BBIXO 32 paMKH cTaporo (popmann3ma — 370 emie 0ojiee cepbe3Hblid TBOpUeckui mar. Ecimu
YUEHBIX, O KOTOPBIX Mbl TOBOPWJIM BBIIIIE, MOKHO Ha3BaTh YUEHBIMU-IIAXMATUCTAMHU, TO YUEHBIX, CO3AIOIIUX
HOBBIE (pOpPMaTM30BaHHBIC S3BIKH U TEOPUH, MOKHO Ha3BaTh yueHbIMH-(rnocodamu. [Iprumep conmocTaBieHus
9THX JIByX THIIOB YYEHBIX Mbl BUJEIH B IpebIayIIel rnaBe — 3To napa depma-Jlexapt. [loHATHS HOBBIX
TEOpUH HE BOSHUKAIOT U3 IIyCTOTHl B TOYHOM U (hopMann30BaHHOM Buje. OHU BBIKPUCTAJUIU30BBIBAIOTCS
MOCTENEHHO B Ipoliecce abCTPAKTHOT0, HO HE (POPMATIM30BAHHOTIO, T. €. (PUI0cO(CKOro, MpIIUIEHUS. 31eCh
TaKXke TpeOyeTcsl HHTYHIUS, HO HHTYUIUS Ipyroro pona — ¢unocodekas. «Hayka, — nucan [lexapt B
«PaccyxaeHnu o MeTo/1e», — 3aUMCTBYET CBOM MIPUHIIUIIBI U3 (PHIOCOPHUID.

Co3nanue QpyHAaMEHTAIbHBIX HAyYHBIX TEOPHH JIEKUT B MOTPAaHUYHOM 00sacTu Mexay ¢puiiocopueit u
Haykoi. [loka yueHsblil onepupyeT ¢ IPUBBIYHBIMU MOHATHSIMU B paMKax MPUBBIYHOTO (POPMATU30BAHHOTO
A3bIKa, OH HE HyaaeTcs B punocoduu. OH nogo0eH maxmMaTHCTy, IEPECTABISAIONIEMY OJHU U Te K€ (GUTypBI
Ha OJTHOM M TOM ke JIOCKE, HO pelIarolleMy pasHble 3aaui. 11 oH nosyyaeT HOBbIE pe3ybTaThl, OIUPAsCh Ha
CBOIO LIAXMaTHY0, KOMOMHATOPHYIO UHTyuULMI0. Ho pu 3TOM HUKOT1a HE BBIMJET 3a MPEeIibl TOro, YTO
3aJI0’KEHO B €TO0 S3bIKE, B €0 IMaxMaTax. YIydIIUuTh caM S3bIK, (hOpMaIn30BaTh TO, UTO €I HE
(opmann30BaHO, — 3TO, 3HAYUT, IPUKOCHYThCS K punocoduu. Eciau HoBast TeOpHst HE COAEPKUT 3TOTO
3JIEMEHTA, TO OHA SIBJISIETCS TOJIBKO CIEACTBUEM CTapbIX TeOpUil. MOXKHO CKa3aTh, 4YTO B KaXA0H TEOPHUH POBHO
CTOJIBKO HOBOTO, CKOJIBKO B HEl puitocopum.

W3 ckazaHHOrO 5ICHO, KaKoe 3Ha4eHue uMeeT Gpuiocodust Ui AesaTenbHOCTH yueHoro. B «/luanektuke
npupoaby . JHrensc nucal:

EctecTBOMCIBITATETN BOOOPAKAIOT, YTO OHU OCBOOOKIAAIOTCS OT GHIIOCODUH, KOTIa HTHOPUPYIOT WK OpaHsT
ee. Ho Tak xak oHM 06€3 MBIIIUIEHUS] HE MOTYT JIBUHYTHCSI HHU HA IIIAT, JJIS MBIIICHHUS )K€ HEOOXOIUMBI
JIOTHYECKUE KaTETOPUH, a 3TH KaTETOPUU OHU HEKPUTHUYECKH 3aMMCTBYIOT JTMOO0 U3 OOBIIEHHOTO O0IIEro
CO3HaHUS TaK HA3bIBAEMBIX 00pa30BaHHBIX JIFOJICH, HAJ KOTOPHIMHU T'OCIIOJICTBYIOT OCTATKH TABHO YMEPIIUX
¢bmtococKkux CUCTEM, JIMOO M3 KPOX, MPOCTYIIAHHBIX B 00SI3aTEILHOM MOPSIKE YHUBEPCUTETCKUX KYPCOB TIO
¢dunocodpuu (KOTOpPHIC MPEACTABISIOT COOOM HE TOIHKO OTPHIBOYHBIC B3IJISIBI, HO M MEIIIAHWHY U3 BO33PEHUIN
JIFO/IeH, IPUHAUICKANUX K CAMBIM Pa3IMYHBIM U 10 OOJIbIIEH YaCTH K CAMBIM CKBEPHBIM IIKOJIaM), THOO W3
HEKPUTUIECKOTO M OECCUCTEMHOTO YTSHHUS BCIKOTO poja (puimocodckux mponusBeieHHii — TO B UTOTE OHU BCE-
TaKW OKa3bIBAIOTCS B MOYMHECHUH Y (pHriocoduu, HO, K COKAICHHUIO, TI0 OOJIBIICH YacTH caMOi CKBEPHOM, U Te,
KTO OOJIbIIIE BCEX pyTraeT (punocoduro, ABISIOTCA pabaMu KaK pa3 HAUXYIIIUX BYJIbIApU30BAHHBIX OCTATKOB
HAUXyAuX GUIOCOPCKUX CHCTEM .

3T0 3BYYUT YIUBUTEIBHO COBPEMEHHO!



12.5. dopmanumsaumusa u MeTacCUCTEMHbIN Nepexon

IIpeBpamieHue sA3bIka B HE3aBUCUMYIO OT CO3JABILIEr0 €ro 4eI0BEYECKOr0 MO3ra pPeaIbHOCTh, IIPOUCXOASILEE
Onarozaps popManuzanuu, UMeeT JAJIEKO UIYyIUe MOCIeACTBU. TOIbKO YTO CO3JaHHAs A3bIKOBAsl MaIlIMHA
(Teopusi) CTaHOBUTCSI, KaK YacTh OKPY’KAIOIIETO YeJIOBEKA MUPA, 00bEKTOM U3yUEHHUS M OMMCAHUS C TOMOILBIO
HOBOTO s3bIKa. [IponcxoauT, TakuM 00pazoM, MeTacucTeMHbIN nepexo1. HoBbIl S3bIK HA3bIBAIOT IO
OTHOIICHMIO K OMMCHIBAEMOMY SI3bIKY MeMasA3blkoM, @ TEOpUH, CHOPMYIUPOBAHHBIE HA 3TOM SI3bIKE U
Kacarollrecs: TEOpHi Ha s3bIKe-00beKTe, — Memameopusamu. Ecin MeTas3bIk (pOpMaln30BaHHbII, TO OH B
CBOIO OY€PEIb MOXKET CTaTh 0OBEKTOM M3YUYEHHUS C MTOMOIIIBIO A3bIKA CIEAYIOIIETO YPOBHS U 3TOT
METaCUCTEMHBIHN MEPEX0]] MOXKET MOBTOPATHCS HEOTPAHUYCHHO.

Taxum oOpazoM, popmanu3zays sA3b1ka TOpoxIaeT 3G ¢GexT JecTHULH! (cM. TraBy 5). [logo6HO ToMy, Kak
OBJIa/ICHUE OOIIMM MTPHHIIUTIOM TIPOU3BOJICTBA OPYIUH JIIsl BO3JICHCTBHUS HA MIPEIMETHI IPHUBOINT K
MHOTOKPaTHOMY MOBTOPEHHIO METACHCTEMHOT'0 TIepexo/1a M CO3AaHUI0 HePAPXUUECKOM CUCTEMBI
MIPOMBIIIJICHHOTO MIPOU3BOCTBA, TAK U OBJIA/ICHUE OOIIMM ITPHHIIUTIOM OMTUCAHUS (MOACITUPOBAHMS)
JeMCTBUTENFHOCTH ¢ TOMOILBIO (POPMATM30BAaHHOTO SI3bIKA IPUBOJIUT K CO3JJAaHUIO HEPAPXUUECKOI CHCTEMBI
(hopMaTM30BaHHBIX SI3BIKOB, HA KOTOPOH OCHOBAHBI COBPEMEHHBIC TOUHBIC Hayku. O0e HepapXxuu MMErOT
3HAYUTENIbHYIO BBICOTY. HEBO3MOXKHO MMOCTPOUTH pEaKTUBHBIN CAMOJIET TOJIBIMU pyKaMH. To 5k OTHOCUTCS U K
WHCTPYMEHTaM, HEOOXOIMMBIM ISl IOCTPOUKHU camosieTa. Hamo HaunHATh ¢ MPOCTEUIIUX OPYANI B POUTH
BCIO HEPapXUIO CIOKHOCTH HHCTPYMEHTOB, UTOOBI T0OpaThes 10 camonera. TOYHO Tak ke, YTOOBI 00y4HTh
JIMKapsi KBAHTOBOM MEXaHUKE, MPUIETCS HaYaTh C apUPMETUKH.

12.6. JlenTMOTUMB HOBOMU MaTeMaTUKU

CyTb TOTrO, uTo nMpomsonuio B Mmatemaruke B X VII B., — oBnameHue o0MMM MPUHIIMIIOM UCTIOIh30BAHUS
(hopMann30BaHHOIO fA3bIKA, JaBIlI€e HAYAJIO JBHKEHHUIO BBEPX MO JIECTHHIIE, KOTOPOE MPHUBEJIO K TPAHAUO3HBIM
JOCTIDKEHHSIM U TIPOJIOJIKAETCS 10 HacTosero BpeMenu. [IpaBna, Toraa ToT NpUHIMIT He ObLIT TaK YETKO
c(hOopMyJIMPOBaH, KaK 3TO Mbl JIEJIAEM TETeph, U CaM TEPMUH «(POPMAIU30BAHHBIN SI3BIK» MOSBUIICS TOJIBKO B
XX B. Ho aktnuecku on ucnomnn3oaics. Pedopma Jlexapra, kak Mbl BHJIENH, ObliIa IEPBBIM IIarOM Ha 3TOM
nyty. CounHenus JlekapTa v, B YaCTHOCTH, LIUTATHI, IPUBEACHHBIE BBILIE, TOKA3bIBAIOT, YTO 3TOT IIar OTHIOb
He OBbIT CITy4YaiHbIM, a BBITEKAJI U3 €r0 METOo/1a MO3HAHUS 3aKOHOB MTPUPO/IbI, KOTOPBIH, €CiH ¢(hOpMYITUPOBATDH
€ro B COBPEMEHHBIX TEPMUHAX, U €CTh METOJI CO3AaHUS MOJIeJIEH C MOMOIIBI0 (HOPMATU30BAHHOTO S3bIKA.
JlekapT co3HaeT OOIIHOCTh CBOETO METOA U €ro «MaTeMaTHYHOCTh». B «IIpaBuiax ajs pyKoBOACTBa yMay OH
BBICKA3bIBAET YBEPEHHOCTD, UTO JIOJKHA CYLIECTBOBAThH «HEKas 00I1asi HayKa, OObSICHSIONIAs BCE,
OTHOCSIIIEECS K NTOPSJIKY U MEPE, HE BXO/I B UCCIIEIOBAaHNE HUKAKUX YACTHBIX PEAMETOBY». DTy HayKy, IIUILET
OH, CJIEJIyeT Ha3BaTh «BCEOOIIEH MaTeMaTUKON.

Hpyroii Benmukuii MmareMaTHK-Qrimocod X VII B. 1. Jleitonur (1646—1716) yxe MoTHOCTHIO TOHUMAET 3HAYCHUE
(dbopmanu3auu A3bIKa U MblUIeHUs. B Teuenue Beeit xxu3HM JIeHOHMI pa3pabaThiBai CHMBOJINYECKOE
WCYHCIICHNE, HA3BaHHOE UM «YHHUBEPCATBHOMN XapaKTEPUCTHKON, IIENIbI0 KOTOPOTO OBIIIO BBIPAKaTh BCE SICHBIC
YeJI0OBEYECKHE MBICIH U CBOJUTH JOIMUYECKHE YMO3AKIIOUEHUS K YUCTO MEXaHMUECKUM onepanusM. B onHoi
U3 CBOMX paHHUX paboT OH 3asIBIISET:

VlcTHHHBINA METOA JOJDKEH J1aTh HaM HUTh APUAIHBIL, T. €. HEKOE 0Csi3aeMoe U rpyboe cpesiCTBO, KOTOpOe
HanpaBuiIo OBl pa3yM, OZ00HO HAYEPTAHHBIM JIMHUSAM B TEOMETPUH U (OpMaM Omepanuii, HpeaArnuchBAEMbIM
oOyuaromumcs apupmeTuku. bes aToro Hain pa3ym He cMOT ObI IPOJIeNaTh JUIMHHBIN MyTh, HE COMBIINCEH C
TOpOTH.

3T0, TIO CYIIECTBY, yKa3aHHE Ha POJIb (POPMATM30BAHHOTO SI3bIKA KaK MaTEPHAIHLHOTO (aKTOpa MOHATHI-
KOHCTPYKTOB, T. €. Ha €ro riaBHyo posib. H.BypOaku B ucropuueckom ouepke 06 OCHOBaHMHM MaTeMaTHUKU
MUILET:

MHoOro4YncICHHBIE MeCTa U3 cOunHeHUH JIeHOHMIIa, B KOTOPHIX OH YIIOMHHAET O CBOEM I'PAHINO3HOM IPOCKTE
U 0 Mporpecce, KOTOPbIM MOCIIEYET 3a €ro peann3anueil, IOKa3blBalOT, C KAKOW SICHOCTBIO OH TOHUMAET
(hopManM30BaHHBIN S3BIK KaK YACTYH0 KOMOWHAITUIO 3HAKOB, B KOTOPBIX UMEET 3HAUCHUE JIUIIH MX CICTUICHHE,
TaK YTO MaIlllMHA CMOKET MOJIy4YaTh BCE TEOPEMBI M BCE€ HEAOPA3yMEHHSI CMOTYT ObITh pa3pelieHbl MPOCTHIM



BbIYMCIICHUEM. XOTs MOAOOHBIE YastHUSI U MOTYT IOKa3aThCsl Ype3MEPHBIMH, BCE KE HAJI0 PU3HATH, UTO,
HaXo/4Ch UMEHHO 101 UX IOCTOSHHBIM BO3/eHCTBHEM, JIEHOHNUI] cO31a)1 3HAUUTENIBHYO YacTh CBOUX
MaTeMaTUYECKUX TPYAOB U MPEXKIE BCEro CBOM pabOTHI IO CUMBOJIMKE HCUUCIICHUSI OeCKOHEYHO Malbix. OH
caM 3TO MPEKPACHO CO3HABAN U SIBHO CBS3bIBAJI CBOM UJICH O BBEICHUU UHAECKCOB U JCTEPMUHAHTOB U CBOU
Habpocok «I'eomMeTpryecKoe UCUNCIIEHUE)» CO CBOEH «XapakTepucTukoi». Ho oH cunTa, uyto ero Hanbosiee
3HAYUTENNbHBIM TPYAOM Oy/leT CUMBOJIMYECKAs JOTHKA... U XOTSI €My He YAAJIOCh CO3/1aTh M0100HOTO
VICUMCIICHHS, OH 110 KpaifHeil Mepe TPHs Kbl IPHCTYIAT K PealTH3aIlii CBOCTO HAMEPEHHS .

Wneu Jleitbunna 00 «yHUBEpCaIbHOM XapaKTEPUCTHKE» B CBOE BPEeMs He MOJyUmiIn pa3Butus. Jlemno
(hopmanm3aIuy JOTUKH CIIBUHYJIOCH C MEPTBOM TOYKH TOJILKO BO BTopoi nonoBuHe XIX B. Ho naen Jleiibauia
— CBUJIETEJIBCTBO TOTO (haKTa, YTO MPUHIIMI OTIUCAHUS JEHCTBUTEILHOCTH C MTOMOIIBIO (hOPMAIN30BAHHOTO
A3bIKa €CTh BPOXKJACHHAs 0COOEHHOCTh €BPOIEHCKOI MaTeMaTuKU, KOTOpasi BCeria ObL1a HCTOYHUKOM €€
pa3BUTHSA, XOTS aBTOPAMH OCO3HABAIACh B PA3JIMYHOMN CTENEHHU.

B Hamm nenu He BXOAUT U3JTI0KEHUE UCTOPUU COBPEMEHHOM MaTeMaTHKHU, Kak U MOJIPOOHOE OMHCaHNe
TIOHSTUH, JISKAIIUX B €€ OCHOBE: JIJIsl 3TOTO MOHAa00uIack Okl OTAeIbHAS KHUTra. Ham npunercs
YIAOBJIETBOPUTHCS KPATKUM OYEPKOM, 3aTPAaruBaIOLINM JIUIIb TOT aCIIEKT MaTEMaTHKHU, KOTOPBIN B IIEPBYIO
odepeib MHTEPECYeT HAC B JaHHOW KHUTE, 8 UMEHHO CHCTEMHBIN acIeKT.

JleiTMOTHBOM Pa3BUTHA MAaTCMATUKU B TCUCHUC IMOCIICAHUX TPECX CTOJICTUI OBLIO IMOCTEIICHHO
er'Iy@]'IfIIOH.ICCCH OCO3HaHUEC MaTEMAaTHUKH KaK (bOpMaJ'H/I?)OBaHHOl"O A3BIKA U BBITCKAIOMICC OTCIOJa BO3pACTaHUEC
€€ «KMHOT'O3TAXXHOCTH», TPOUCXOAAIICC ITYTEM MCTACUCTEMHBIX IMEPEXO0A0B PA3JIMIHOTO Macmrada.

B ocTaBuieiics yacTu HacTOSIIEH TTIaBBI MBI PACCMOTPUM BaKHEHIITHE MPOSIBICHUS STOTO Mpoliecca, KOTOPbIe
MOHO Ha3BaTh BapUalMsIMU HA OCHOBHYIO TEMY, UCIIOJIHSIEMBbIMH Ha PA3JIMYHBIX HHCTPYMEHTAaX U B
Pa3IUYHOM COIMPOBOXKACHUU. OTHOBPEMEHHO C POCTOM 3[]aHHSI MATEMAaTUKH BBBICH IPOUCXOAMIIO paCIIUPEHHUE
BCEX €ro dTa)kKei, B TOM YUCIIe CAMOTO HUXKHETO, T. €. c(hephl MPHIIOKEHUH.

12.7. «<HecyuwecTByroOwWMe» 06bEKTHI

MpI yke TOBOPHIIA O «HEBO3MOKHBIX» YHCIAX: UPPAIIMOHATBHBIX, OTPULIATEIHHBIX, MHUMBIX. C TOUKU 3pEHUS
MJIATOHU3MA MCIIOJIb30BAHNUE TAKUX YUCEN COBEPIICHHO HEIOMYCTUMO, & COOTBETCTBYIOIIUE 3HAKH
OeccmbicieHHbl. OJHaKO MHIUHCKHE U apaOCKue MaTeMAaTUKH CTall UX TIOHEMHOTY HCIIOJIb30BaTh, a B
COBPEMEHHOW MaTeMaTHUKE OHH YKOPECHWIMCHh OKOHYATEITHHO U OECITOBOPOTHO U IMOTYUHIIN TTOIKPEIUICHHE B
BUJIE HOBBIX «HECYIIECTBYIOLINX» OOBEKTOB TAaKHX, KAK OECKOHEUHO yAalleHHas TO4Ka Tiockoct. Ho 3To
MIPOM30IILIO HE CPa3y U BO3MOXKHOCTH MOJIyYaTh MPAaBHIbHBIC PE3YIbTATHI, OTIEPUPYS C «HECYIIECCTBYIOLTUMUI
00BEKTaMU, JI0JITO€ BpeMs IPEICTABISIIACH YIMBUTENBHON U TanHCTBEHHOM. B 1612 r. marematuk KnaBuii o
MOBOJY TpaBUjia «KMUHYC Ha MUHYC JAeT TUTFOCY MUCAIT: «3/1eCh MPOSBISETCS CI1a00CTh YEIOBEUECKOT0 pa3yma,
KOTOPBI HE B COCTOSTHUH MOCTUTHYTh, IOYEMY OHO MOXET OBITh BEPHBIMY.

B 1674 r. I'toiiredc no noBoay OJHOTO COOTHOIIEHUS MEXIY KOMIIJIEKCHBIMU YUCIIAMHU 3aMEUaET: «3/1€Ch
TAUTCA YTO-TO OJISA HAC HECIIOHATHOEC) . ((HGHOCTI/DKI/IMBIG 3araikm MarTcMaTukKm) — HIO6I/IMOG BI:Ipa)KeHI/Ie
Hauana XVIII cronerus. Jaxe Komm B 1821 1. 06aman emnie BechMa HESICHBIMU MTPEICTABICHUSIMU O
I[CflCTBI/I?IX Haa KOMIIJICKCHBIMHA BCJ'II/I‘II/IHaMI/Ié.

[TocnenHue COMHEHUS M HESICHOCTH, CBSI3aHHBIE C HE HHTEPIIPETUPYEMBIMU 00BbEKTaMH, CUE3ITH TOJIBKO C
BBEJICHUEM aKCHMOMATHYECKOTO MOAX0AA K MATEMAaTHYECKUM TEOPHUAM U OKOHYATECIIBHBIM OCO3HAHUEM
«SI3BIKOBOCTM» MaTeMaTHKU. Celfuac Mbl CUMTAEM, YTO yAUBIIATHCS WINA IPOTUBUTHCS HAIMYUIO B MATEMATHUKE
TaKuX 00BEKTOB HE 0OJIbIlIE OCHOBAHUH, YEM OCHOBAHUM yIUBIISTHCSA WIN MPOTUBUTHCS HATMUYUIO Y
aBTOMOOWJIA JAPYTUX JeTalel, KpoMe YeThIpeX KoJieC, KOTOphbIe HETIOCPEACTBEHHO COMIPUKACAIOTCS C 3eMJIeH 1
IIPUBOAAT aBTOMOOWIIb B ABMKeHHE. KOMITJIEKCHBIE YiCia M TOMY 1O100HBIE 00BEKTHI — 3TO BHYTPEHHUE
«KOJIECUKI» MAaTEMaTUYECKUX MOJIEIIEH, KOTOPBIE CBSI3aHBI C APYTUMH «KOJIECUKaMW», HO HE CBS3aHbI
HEIIOCPEACTBEHHO C «3€MJIEW», T. €. DIIEMEHTaMU HEA3BIKOBOW JEHCTBUTENBHOCTH. 1103TOMY MOKHO
NecTBOBATh C HUMH, Kak ¢ (hopManbHBIMU 00BEKTaMH (T. €. CO 3HaKaMH, HApUCOBaHHBIMU Ha Oymare), B
COOTBETCTBUM C UX CBOWCTBaMHU, OllpeesieMbIMU' akcuomamu. M He ciiefyer oropyarbcest U3-3a TOT0, UTO BbI
HE MOYKETe TIOHTH B GyJIOUHYIO i KYIHTb V-15 Gy6IHKOB.



12.8. Uepapxusa Teopun

Oco3HaHue NMpUHLUIA OMHCAHUS IEHCTBUTEIBHOCTHU C ITIOMOIIBIO (POPMaTM30BaHHOIO S3bIKa MTOPOKIAET, KaK
MBI BUZIETH, 3G GEKT JIECTHULBL. BOT TpuMep JeCTHUIIBI U3 TPEeX CTyNeHeK. Apu(pMeTHKa — 3TO Teopus,
KOTOPYIO MBI IPUMEHSIEM HEMOCPECTBEHHO K TAKUM 00bEKTaM HES3bIKOBOW PeanbHOCTH, KaK sSI0JJOKH, OBIIBI,
pyOun, KuitorpaMMbl ToBapoB. [1o oTHOMmIEHHIO K HEl IIKOJIbHAS anredpa SBISIETCS MeTaTeOpHue, KoTopast
3HAET JIUILb OJJHY PEaTbHOCTh — YUCIIa U YUCIIOBBIC PAaBEHCTBA, a €€ OYKBEHHBIH SI3bIK — 3TO METasI3bIK 110
OTHOIICHHUIO K s13bIKY IU(p apudmernku. CoOBpeMEeHHas! akCHOMaTHYeCKast ajredpa sIBISIETCS] MeTaTeopuei 1mo
OTHOIIECHMIO K IIKOJIbHOH anredpe. OHa UMeEeT €10 C HEKOTOPBIMH 00BbeKTaMH (IIPUPOAA KOTOPHIX HE
YTOYHSIETCS) U HEKOTOPBIMU OIEpaUsIMHU HaJl STUMH 00beKTaMu (IIpHUpO/Ia Onepaluii TakKe He yTOUHSETCS ).
Bce BIBOAIBI J1en1al0TCs U3 CBOMCTB onepanuii. B mpuiojkeHusx akcuoMaTHUeCKoi anreOpsl K mpodieMam,
c(OpMyJIMPOBAHHBIM Ha SI3bIKE IIKOJIBHOMN areOpbl, 00BEKThl UHTEPIPETUPYIOTCS KaK IEPEMEHHBIE, a
ornepanuu — Kak apudmernyeckue aenctsus. Ho coBpemenHas anreOpa ¢ He MEHBIIUM YCIIEXOM IPUMEHSETCS
U K IpyTMM BETBSIM MaTeMaTHKH, HAllpUMeEp K aHaJIu3y WA T€OMETPHH.

VYray6iieHHOE U3yYeHHe MaTeMaTHUECKOM TEOPHH MOPOXKIAET HOBbIE MAaTEMaTHUECKUE TEOPUH, KOTOPbIE
paccMaTpuBarOT UCXOAHYIO TEOPHIO B €€ pa3INYHBIX acnekTax. Ciie1oBaTenbHO, KaX/1as U3 3TUX TEOPUI B
HEKOTOPOM CMBIcIe mpote (pyHaaMeHTaIbHee), 4eM HCXOHAs TEOpHs, TOJOOHO TOMY, KaK UCXO/IHAs TEOPHUS
MIpOILE, YEM JIEUCTBUTENBHOCTh, KOTOPYIO OHA PaCCMaTPHUBAET BCEr/AA JIMIIb B KAKOM-TO OJTHOM acCIIEKTe.
[IpoucxonuT pacuiernyieHrue MoJiesel, BbIICTICHUE U3 CII0KHOW MoJienin Habopa 0oJiee MPOCTHIX MOJIENIEH.
®opMabHO HOBBIE TEOPHUH CTOJIb )K€ YHUBEPCAIBHBI, KaK UCXOJIHASI TEOPHS: X MOKHO MPUMEHSTH K JIIOOBIM
00BEKTaM, KOTOPBIE yIOBJIECTBOPSIIOT aKCHOMaM HE3aBUCHMO OT MX MpUpobl. [Ipy akcmoMaTHyecKkoM Moaxoie
pa3IuyYHble MaTeMaTU4YECKHe TeOpUur 00pa3yroT, CTPOro roBOPsl, HE UEPAPXHUIO 110 YIIPABJICHUIO, & HEPAPXHUIO 110
cnoxHocTd. OJIHAKO, paccMaTpUBas T€ MOJIENIH, KOTOPBIE HA CAMOM JI€JI€ BBIPAXKarOT 3aKOHBI IPUPOJHI (T. €.
WCIOJIB3YIOTCS B MIPUJIOKEHUAX MAaTEMAaTUKH), Mbl BUJIUM, YTO MaTEMaTHYECKHUE TEOPUU BIIOJIHE OTUETIUBO
JIeTSATCSI HA YPOBHU COOOPA3HO XapakTepy 00beKTa, K KOTOPOMY OHH B IEHCTBUTEILHOCTH IIPUMEHSIOTCSI.
ApudmeTrka 1 37IeMeHTapHasi TeOMETPUsl HEMOCPEACTBEHHO KOHTAKTUPYIOT C HESA3BIKOBOM
JIeCTBUTENLHOCTBIO, a KaKasg-HUOYIb TEOpUS TPYIIIT UCTIOJIB3YETCS JUIs CO3IaHMsI HOBBIX (DU3MYECKHX TEOPHUH,
13 KOTOPBIX U3BJIEKAIOTCS CIEACTBUS, BEIpAKEHHBIE HA SI3bIKE alireOphl U aHAJIN3a, KOTOPBIE 3aTEM «JIOBOJATCS
710 YMCJIa» U TOJIBKO IIOCJIE 3TOT0 CPAaBHUBAIOTCA € AKCIIEPUMEHTOM. M 3TO pacnpeneneHue Teopuid o ypoBHAM
COOTBETCTBYET B IIEJIOM TOMY MOPSAKY, B KOTOPOM OHU BO3HHKAJIM UCTOPUYECKH, MO0 BOZHUKAIIA OHU ITyTEM
MIOCJIEZI0BATEIbHBIX METACUCTEMHBIX Iepexo10B. CUTyalus 371€Ch B CYLTHOCTH TaKas ’k€, KaK U B UEPAPXHUHU
opyauil Mpon3BoACcTBa. Beah M OTBEPTKOM MOXKHO MPH KETAHUH KOBBIPATH 3eMiIt0. OTHAKO H300peTeHa oHa
ObuIa HE JUI TOTO M Hy’>KHA B JIEHCTBUTEIBHOCTH JIUIIb TOMY, Y KOT'O €CTh BUHTBI, OOJTHI HIIU LITYPYIIBL.
Teoputo Tpynn MOKHO WILTIOCTPUPOBATH MMPOCTHIMU MPUMEPAMU U3 OOBIICHHOM JKU3HU UIIH 3JIEMEHTApHOM
MaTEeMaTUKH, HO MO-HACTOSAIIEMY €€ UCIIOJIb3YIOT JIMIIb MaTeMaTHUKU U (pu3uku-TeopeTuku. [Iponasiy B
Mara3uHe WM WHXXEHEPY-MIPAKTUKY TeOpus Py HyKHa He OOJIbIlIe, YeM OTBEPTKA MEPBOOBITHOMY YEIOBEKY.

12.9. AKcMoMmaTUiyecKum meTopn

Jlnist ApeBHUX TPEKOB 0OOBEKTH MATEMATUKH UMEIIN PealbHOE CYIIECTBOBAHHE B «MHUpE Uei». HekoTopbie
CBOWCTBA 3TUX 00BEKTOB MPEACTABISUINCH YMCTBEHHOMY B30pPY COBEPIIEHHO HEOCTIOPHUMBIMH U OOBSIBIISUIHCH
aKCMOMaMH, JIpyTrue — HEOUYEeBHIHbIE — CJIEI0BAJIO JIOKA3bIBaTh, ONUpPasCh Ha akcMOMBI. [Ipu Takom mojaxoze
He ObI10 OONBIION HEOOXOIUMOCTH B TOUHOU (DOPMYITHMPOBKE U TIOJTHOM TIEPEYHE BCEX aKCHOM: €CJIH B
JI0Ka3aTeNIbCTBE MCIIOJIb3YETCS KaKOe-TO HEOCTIOPUMOE CBOMCTBO O0OBEKTOB, TO HE TaK Y’ Ba)KHO, 3aHECEHO OHO
B CIIFICOK aKCHOM HJIM HET — MCTUHHOCTD JOKa3bIBAEMOT'0 CBOMCTBA OT ATOTO He cTpanaer. XoTs EBkimua B
cBoux «Hauanax» ¥ NpUBOJUT CIMCOK OINpPEIEJIEHUI U aKCUOM (BKIIIOYas MOCTYJIAThI), OH, KAK MbI BUJIENIU B
rinase 10, CruTomIs 1 psiZIoM UCHOJIB3YET TOJI0KEHUS, HHTYUTUBHO COBEPIIEHHO OYEBHIHBIC, HO HE BXOJISIIUE B
qucI0 akcuoM. YUTo ke KacaeTcsi ero onpeieieHni, To YUCIo uxX 00Jblle, YeM YHCIIO ONpeesieMbIX 00bEKTOB,
Y OHU COBEPIICHHO HEIIPUTOIHBI JIJIsl HCTIOJB30BAHUS B TIpoIIecce ToKa3aTenbcTBa. CIMCOK OMpeesieHui B
nepBoii kaure «Hagam» HaunHAETCSI CIEAYIONUM 00pa3oM.

Touka ecTh TO, YTO HE UMEET YacTeil.

Jlunus ecthb JyMHA 0€3 MIUPUHBI.

KoH11bl TMHUH CYyTh TOYKHU.

[Ipsimast TuHMS €CTh Ta, KOTOPas OJUHAKOBO JIE)KUT OTHOCUTEIBLHO BCEX CBOMX TOYEK.
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U tak nanee, Bcero 34 onpenenenus. LlIBeinapckuii reometp XK.Jlam6ept (1728—1777) 3ameTust mo 3Tomy
noBoxy: «To, uro EBKINA npeAnockiiaeT B TaKOM H300MINH ONIEpEICTICHHUS, €CTh HEUTO BPOAEC HOMEHKJIIATYPHI.
OH, cOOCTBEHHO rOBOPS, TIOCTYIIAET TaK, KaK MOCTYIAET, HAIPUMEp, YAaCOBIIMK WIH JPYTrOi peMeCIeHHUK,
HAYMHAs 3HAKOMHUTh YYCHUKOB C HA3BaHUSIMH OPYUN CBOETO MacTEPCTBAY.

Tennenuus xk GpopManu3zaluyu MaTEMAaTUKH MOPOIIIA TEHACHIMIO K YTOUHEHHIO ONPeIeTICHUN U akcHOM. YKe
Jle#tOHuIl 0OpaTUi BHUMaHKE HA TO, YTO TIOCTPOEHUE EBKINIOM paBHOCTOPOHHETO TPEYTOJIbHHUKA OMUPACTCS
Ha TI0JI0’KEHUE, KOTOPOE U3 OIPeIeTICHUI U aKCHOM He BBITEKaeT (MbI pa3Oupalii 3To moctpoeHue B riase 10).
Opnako Uik co3aanue HeeBKInaoBoi reometpun H.JIob6aueBckum (1792—-1856), N.bonbsiu (1802—1860) u
K.I'ayccom (1777-1855) noBnekso 3a co0oit BceoOIee mpru3HaHue aKCHOMAaTHIECKOTO TI01X0/1a K
MaTeMaTHYeCKUM TEOPHUSIM KaK OCHOBHOT'O MeTo/1a MaTeMaTuku. [lepBoHauanbHO «BOOOpakaeMas» TeoMeTpus
JloGaueBckoro, Kak M Bce «BOOOpakaeMbIe» SIBJICHHUS B MaTeMaTHKe, ObLla BCTpeueHa C HEJJOBEpUEM U
BpakaeOHOCThI0. HO BCckope HeonpoBep:KUMBIN (haKT CyIIECTBOBAHUS 3TOM Fr€OMETPUH CTAl MEHITh TOUKY
3pEHHsI MATEMAaTUKOB HAa OTHOILLIEHNE MEXIYy MAaTEMAaTHUYECKON TEOPUEN U NIEUCTBUTEIBHOCTBIO. MaTemMaTHK He
MOT OTKa3aTh reoMeTpun JIobaueBcKoOro B mpaBe Ha CyIlecTBOBaHME, OO OblIa JJOKa3aHa ee
HeMpOTHBOPeUnBOCTh. [IpaBaa, reomerpus JIobaueBCKOro MpOTUBOpEUNIA HAIIEH T€OMETPHIECKOM HHTYHUIINH,
HO MPH JIOCTATOYHO MAJIOM NapaMeTpe KPUBU3HBI IPOCTPAHCTBA OHA B MaJIbIX 00BhEMax MPOCTPAHCTBA ObLIa
HeoTnnYnMa oT reomeTpuu EBknnaa. Uto ke kacaeTcs KOCMUYECKHX MacIITaboB, TO COBEPILIEHHO HE
OUYEBUJTHO, YTO MBI MOKEM U 37I€Ch IOBEPUTHCS HAIICH MHTYHIIUU, CHOPMUPOBABIIEHCS TI0] BO3ACHCTBHEM
OTIBITa, OTPAaHUYCHHOTO MAJILIMH 00bekTaMu. MTak, MBI UMeeM miepes] co00i JBe KOHKYPHUPYIOITNE TEOMETPHH,
Y BO3HHMKAET BOIPOC, KaKas e U3 HUX «UCTHHHAs?

Crout 3anmymaThCs HaJl 3TUM BOIIPOCOM, KaK CTAHOBUTCS SICHBIM, YTO CJIOBO «MCTHHHAs» HE 3ps B3STO B
KaBbIYKU. CTPOro roBopsi, SKCIIEPUMEHT MOXKET JAaTh OTBET HE HA BOMPOC 00 UCTUHHOCTU WJIM JIO)KHOCTHU
Te€OMETPHH, a JIMIIb Ha BOIIPOC O €€ MOJIE3HOCTH WM OECI0Ie3HOCTH, a TOYHEE, O CTETIEHH MOJIE3HOCTH, HOO
COBCEM 0€eCIOJIE3HbIX TEOPH, TOXKATYH, HE CYLIECTBYET. DKCIIEPUMEHT UMEET J€JI0 HE C TEOMETPHUUECKUMH, &
¢ puznueckumu noHATUAMU. [Ipn 0OpaleHnn K SKCIEPUMEHTY MbI BBIHYK/I€HbI KaK-TO HHTEPIPETUPOBATh
reoMeTpuuecKkre 00bEKThI, HAIPUMEpP, CUNTATh, YTO MPSIMbIE JIMHUU PEATU3YIOTCS CBETOBBIMU JTydamu. Eciu
MBI OOHApPY’KUM, YTO CyMMa YIJIOB TPEyTOJIbHUKA, 00pa30BaHHOTO CBETOBBIMHU JIy4aMu, MeHbI1e 180, To 310
BOBCE HE 3HAYMT, YTO reoMeTpHsl EBKIIMIA «J10KHA». BBITh MOKET, OHA «MCTHHHA», HO CBET PAaCIPOCTPAHIETCS
HE I10 MPSAMBIM, a [0 AyraM OKpPY>KHOCTEH MM KaKMM-T100 JPyTruM KpUBBIM JHUHUAM. Bripaxkascs Oomee
TOYHO, SKCIIEPUMEHT 3TOT MOKAXKET, YTO JIyUH CBETA HEJIb3s1 paCCMaTPUBaTh KaK €BKJINI0BHI Mpsimble. Cama
€BKJIMJI0BA F€OMETPHS 3TUM ONPOBEprHyTa He OyneT. To e OTHOCUTCS, KOHEUHO, U K HEEBKIINAOBOM
reoMeTpHUH. DKCIIEPUMEHT MOXKET J1aTh OTBET Ha BOIPOC, SBJISETCS JIM JIyd CBETA BOIUIOIICHUEM MPSIMO
EBknuaa unu npsmoit JlobaueBCkoro, v 3T0, KOHEYHO, BAKHBIM apryMEHT MPHU BBIOOpE TOW WITH Jpyron
re€OMETPHUH B KaueCTBE OCHOBBI JUIsl PU3NUYECKUX TEOPUH, HO MpaBa Ha CYILIIECTBOBAHUE y TOH T€OMETPUH,
KOTOPOM «HE MOBE3JI0», OH HE OTHUMAET. BBITh MOKET, €1 MOBE3ET B CIEAYIOIINN Pa3, U OHA OKAXKETCS BECbMa
yA00HOM AJIs ONIMCaHUsl KAKOT0-TO IPYroro acrekra AeHCTBUTEIbHOCTH.

[TomoGHBIE cCOOOpaXKeHHS MTPUBEIH K MEPEOIIEHKE OTHOCUTEIBHOW BaXKHOCTH MIPUPOBI MATEMaTHYECKUX
00BEKTOB M MX CBOMCTB (BKJIFOYAsi OTHOIICHUS KaK CBOMCTBA Map, TPOEK U T. 1. 00bekToB). Eciu nmpexae
0OBEKTHI MPEICTABIISIINCH UMEIOIIMMHI HE3aBUCUMOE PeabHOE CYIIECTBOBAHHE, @ UX CBOMCTBA — YEM-TO
BTOPUYHBIM U POU3BOAHBIM OT MIPUPOJIBI, TO T€IIEPh UMEHHO CBOWCTBAa 00BEKTOB, 3a()MKCUPOBAHHBIE B
aKCUOMax, CTaJIM TOM OCHOBOM, KOTOpAs ONpEeIsieT ClIeU(PHUKY JaHHOM MaTeMaTH4YeCKOM TeOpHH, a OObEKTHI
YTPaTUIIN BCAKYIO crieln(UKY U BOOOIE yTPATHII CBOIO IIPUPOAY», T. €. CBA3BIBAEMbIE C HUMU B
00513aTeIbHOM MOPSIIKE HHTYUTHBHBIC MIPEJICTABIICHHS; B aKCHOMATUYECKOI TE€OPUH OOBEKT 3TO HEUTO,
YAOBIIETBOPSIOIIEE aKCHOMaM. AKCHOMAaTHYECKUAN TTOAXO0] OKOHUATEIBHO yTBepauics Ha pyoeke XIX n XX
BB. HTyH1MsI, KOHEYHO, COXpaHUIa CBOE 3HAUEHUE OCHOBHOTO (M, OKaIyl, €IMHCTBEHHOT'0) HHCTPYMEHTA
MaTEeMaTHYECKOr0 TBOPYECTBA, HO OKOHYATEIbHBIM PE3yJbTaTOM TBOPUYECTBA CTaja CYUTATHCS MOJHOCTHIO
(dhopManm3oBaHHAsI aKCMOMATHYECKasi TEOPHsl, KOTOpasi MyTeM WHTEPIIPETAIIMHA MOKET IPUMEHSATHCS K IPYTHM
MaTeMAaTHYECKUM TEOPHUSAM WIIM K HESI3bIKOBOM 1€MCTBUTENBHOCTH.

12.10. MeTamaTemaTuka

dopmanuzanus TOTUKK OblIa HauaTa (€CIM He CUMTATh NepBhIX MONBITOK JlelioHuma) B cepenune XIX B.
paboramu Jx.Byns (1815-1864) u 3akoH4eHa k Havamy XX B. TNIaBHBIM 00pa3oM Oiaromaps padboram



HIpenepa, K.C.ITupca, ®pere u [leano. B dynmamentansaoM Tpyae Paccena u Yaiitxena «Principia
Mathematica» (Bermen B 1910 r.) yxe ucnonb3yercst opMan30BaHHBIN SI3bIK, KOTOPHIH, €CJIM HE CYUTATh
HCECYHICCTBCHHBIX BapI/IaI_[I/II\/'I, ABJISACTCA 06H_[€HpI/IHSITBIM 10 HACTOAIICC BPCMH. ITOT A3BIK MBI OIIKMCAIN B IJIaBE
6, TeTIepb MBI JJAJIUM KPAaTKUH HAOPOCOK (hopMalIn3alliy JIOTHYECKOTO BBIBOIA.

Cy1iecTByeT HECKOJIBKO 3KBUBAJIEHTHBIX APYT ApYry (GOpMaIbHBIX CUCTEM JOTMUECKOT0 BhIBOJA. MBI
OCTaHOBUMCS Ha caMOll KOMITAKTHON. OHa UCIIOJIb3YET BCErO OJIHY JIOTUYECKYIO CBSI3KY — MUMIUIUKALIUIO [ | 1
OJIMH KBAHTOP — KBAHTOP 0O1IHOCTHU [ /. 3aTO OHA BKJIIOYAET JIOTUYECKYIO0 KOHCTAHTY, KOTOpas n300paxaercs
cuMBosIoM 0 1 0603HaYAET TOKJECTBEHHO JIOXKHOE BBICKa3bIBaHUE. MICIOIB3Ysl 3Ty KOHCTAHTY, MO>KHO OIHCATh
OTPHUILIAHKE BBICKAa3bIBaHUA p Kak p [ 0, a U3 OTpULAaHUS U UMILIMKALMH JIETKO IOCTPOUTH U OCTaJIbHBIE
Joruyeckue cBA3Ku. KBaHTOp CyIiecTBOBaHMUS BBIPA)KAETCS Yepe3 OTPHIIAHUE U KBAHTOP OOITHOCTH, TAKUM
00pa3oM, HaIll CXKAThIN S3BIK YKBUBAJICHTEH MOJTHOMY SI3BIKY, PACCMOTPEHHOMY B TJIaBe 6.

(DOpMaJ'ILHaﬂ CHCTEMA ($I3I)IKOBa$[ MaHII/IHa) COACPIKUT IISATh CXEM aKCHOM U [IBa IIpaBUJia BbIBOAA. CxeMsbl
AKCHUOM TaKOBBI:

Al.p [ (q L p).
A2.[p (g N g U]
A3.[(p 0 0) 0] 0 p.

Ad. (L)[p [ gO)] U [p U (Hx)gx)].
AS. (x)g(x) 1 g(0).

3necsk p, g, ¥ — TMPOU3BOJIbHBIC BhICKA3bIBaHUS: B cxeMax A4 u AS 3amuch ¢(x) 03Ha4YaeT, 4YTO BbIAETIeHa OHA
13 CBOOOTHBIX TIEPEMEHHBIX, OT KOTOPHIX 3aBUCHUT BBICKa3bIBAHUE ¢; 3AMKUCH ¢(f) 03HAYAET, YTO BMECTO ITOH
MEPEMEHHOM NOJICTABIIEH TPOU3BOJIBHBIN TEPM £; HAKOHELL, B cXeMe A4 IpeIonaraercs, YTo NepeMeHHas X He
BXOJIUT CBOOO/IHO B BBICKAa3bIBAHUE p.

BripakeHue «cxema akCMOM» 03HA4YaeT, YTO BBICKA3bIBAHUE, UMEIOIIee BU oqHOU U3 hopmyn Al — AS,
paccMaTpUBaeTCs Kak Jloruueckas akcuoma. Jlerko yoeauTbes, 4To TH aKCHOMBI COOTBETCTBYIOT HalleH
nHTynuu. Cxemsl A1 — A3 3aTparuBaroT TOJIbKO UCUNCIIEHUE BBICKA3bIBAHUM, U NX UCTUHHOCTH MOXKHO
IIPOBEPUTH 10 TAOJINIAM UCTUHHOCTH JIOTHYECKHX CBSI30K. OKa3bIBAaeTCs, YTO OHU UCTHHHBI BCEr1a
HE3aBUCHMO OT TOTO, KAKH€ HCTHHHOCTHBIC 3HAUECHUS IPUHUMAIOT BBICKA3bIBAaHUS p, ¢ U 7. Cxema A4 riacur,
4TO €ciM g(x) cleayeT Mpu JI000M X U3 BBICKA3bIBaHUA P, KOTOPOE OT X HE 3aBHCHUT, TO U3 P CIEAyeT
CTpaBEAIIUBOCTH ¢(x) pu 000oM x. Cxema A5 — 3TO paKTHUECKH OIpeiesieHHe KBAaHTOpa OOITHOCTH: €CIH
g(x) BepHO AJIs BCEX X, TO OHO BEPHO U IS JIFOOOTO £.

[IpaBuia BbIBO/Ia MOKHO KPATKO 3aIllMCaTh CIEAYIOMUM 00pa3oMm:

plpllq
MP.
q
px)
GN.
(UEP(E)

31ech HaJl YEPTOM CTOSIT MOCBUIKH, a TIOJT YepTOoi — 3akimodeHus. [lepBoe mpaBuiio (HocsIee 1Mo Tpaauiiuu
JAaTMHCKOE Ha3BaHWe modus ponens) IIaCUT, YTO €CITU €CTh JBE TIOCHUTKH: BHICKAa3bIBAHUE p U BHICKA3bIBAHUE,
YTBEPKIAOIIIEe, YTO U3 p CIEAYET ¢, TO B KaUeCTBE 3aKJIIOUCHHsI MBI BBIBOJUM BBICKa3bIBaHHUE ¢. BTopoe
MPpaBUIIO0 — MpaBmiIo 006001IeHus (generalization) OCHOBaHO Ha TOM, YTO €CIIM YAAJIOCh J0Ka3aTh HEKOE



BbICKa3bIBaHUE p(x), coeprkalliee cBOOOIHYIO IEPEMEHHYIO X, TO MOXKHO 3aKJIFOUUTh, YTO 3TO BHICKA3bIBAHUE
OyZIeT BepHO U JIFOOOM 3HaYEHUH ITOH NepEeMEHHOI.

Jlornueckum BBIBOJIOM (OPMYJIBI ¢ U3 MHOXeCTBa (hopmyJ1 X (ITOCBUTOK) Ha3bIBACTCSl KOHEYHAS
MOCJIeI0BATEILHOCTE (hOPMYJT

D= (d], dz, ceey dn)

TakKas, 4To d, COBMAIAET C ¢ U Kaxkaas Gopmyna d;, ectb 1100 GpopMya u3 MHOKECTBA TTOCHIIIOK X, THOO
JIOTUYEeCcKasi akCuoMa, JTM00 3aKJII0YEHHUE, IOTyUYeHHOE MO IpaBHIaM BbIBOJA U3 MPEAbLTYINX GOopMyI d;.
Korna MbI paccmaTpuBaeM akcHOMaTHYECKYIO TEOPHIO, TO B KauecTBe MHOXKecTBa X (GUTypUpyeT
COBOKYITHOCTb BCEX aKCHOM JaHHOW TEOPHH, a JOTMUECKHUI BBIBOJ HEKOTOPOU (POPMYIIBI €CTh €€
00Ka3amenbcmeo.

Hrak, nokazaTenbcTBO GOPMYIIBI caMO CTaIO (hOPMaTBHBIM 0OBEKTOM, OPMYIION ONPEIEeTIEHHOTO BU/Ia
(mocnen0BaTeNbHOCTD JIOTHYECKUX BBICKA3bIBaHUI ), BCIEACTBHE YETO BO3HUKIIA BO3MOYXKHOCTD YHCTO
CUHTaKCHYECKOT0 MCCIIEIOBAHUS JI0KA3aTEIbCTB KaK CBOMCTB HEKOTOPOH SA3bIKOBOM MamnHbl. Ha 31y
BO3MOKHOCTH yKa3an J[.I'mnbbept (1862—-1943), kpynueitmuii MareMaTuk XX B., KOTOPBIH BMECTE CO CBOUMHU
YUYE€HUKAMH U 3aJI05KUJI OCHOBBI HOBOT'O HampaBiieHUs. [ uibp0epT BBesl MOHSATHE METas3bIKa U Ha3Bajl HOBOE
HanpaBJeHUE MeTamaTeMaTuKon. TepMuH memacucmema, KOTOPbIA MbI BBEJIM B Hauajie KHUTH (M KOTOPBIN
ceiyac SBJSETCS OOMIECTIPUHATHIM ), BO3HUK B pe3yJbTaTe 00001mennst TepMuHosIoruu [ miboepTa.
JlecTBUTENBHO, IEPEXO K UCCIIEIOBAaHUIO MATEMATUYECKUMU CPEICTBAMH MaTEMAaTUYECKUX JOKA3aTEIbCTB —
SAPKUN IpUMEp KPYMTHOMACIITAOHOTO METACUCTEMHOTO Mepexoa.

OcHoBHasl 11€71b, KOTOPYIO IIpecieoBaia nporpaMma, HameueHHas [ unpoepTom, 3To J0Ka3aTeIbCTBO
HEMPOTUBOPEUYMBOCTHU PA3INYHBIX CUCTEM akcHOM. CHcTeMa aKkCMOM Ha3bIBA€TCs MPOTUBOPEUNBOM, €CIIU U3
HEe MOHO BBIBECTH HEKOTOPYIO (hOpMYyJTy ¢ U ee oTpulianue —¢. JIeTKo 1mokas3aTh, 4TO €CJIM CYHIECTBYET XOTS
Obl os1HA Takasi popMyIia, T. €. €CITU TEOPHsl MPOTUBOPEUNBA, TO U3 HEE MOYKHO BBIBECTH JII00YI0 (hOpMyITy.
[TosTOoMy 1151 aKCHOMATUYECKOM TEOPUHU BOMTPOC O HEMPOTUBOPEUUBOCTH CUCTEMBI aKCIOM, Ha KOTOPBIX OHA
OCHOBaHa, MIMEET YPE3BBIYAIHO OOJIBIIOE 3HAUEHHE. ITOT BOMPOC JIOMYCKAET YIUCTO CHHTAKCHUECKYIO
TPAKTOBKY: MOYXHO JIH U3 33JIaHHBIX (hopMyJT (HaOOPOB 3HAKOB), ICUCTBYS 10 33JaHHBIM (DOPMATHEHBIM
MpaBHJIaM, TIOTYYUTh 3aJaHHbIN (opManbHbIN pe3yabTar? M3 Takoit MOCTaHOBKM BOMPOCA U UCXOIMII
['ue0epT; 3aTeM oKa3anoch, YTO CYHIECTBYIOT U APYTHE BaXKHBIE CBOMCTBA TEOPUH, KOTOPHIE MOKHO
HCCIIeI0OBaTh CHHTAKCMYECKUMHU MeToaMu. Ha 3ToM myTH OBLIO MOJIy4eHO MHOTO MHTEPECHEHIIINX U
BOKHEUIIIUX PE3yJIbTaTOB, TJIABHBIM 00pa30M HETaTUBHOIO XapaKTepa; OJIHAKO Mbl HE MOXKEM 37I€Ch Ha HUX
OCTaHaBJIMBATHCA.

12.11. ®dopmanusauusa Teopmn MHOXeECTB

[TonsiTHEe COBOKYITHOCTH, MJIM MHOKECTBA, TPUHAIICKUT K YUCITy (QyHIaMEHTATHHEHIINX MTOHATUN, JaHHBIX
HaM IPUPOJION, U IPEIIeCTBYET MOHATHUIO YKcia. B cBoeM nepBuYHOM BUe OHO He auddepeHupyercs Ha
MOHITHE KOHEYHOTO U OECKOHEYHOT'O0 MHOKECTB, OJTHAKO, 3Ta AudepeHuaIys mospiIseTcs BeChMa paHo; BO
BCSKOM CJIy4ae, B JPEBHEUIINX MUCbMEHHBIX TaMSATHUKAX MbI YK€ HAXOJIUM MOHATHE 0 OECKOHEUHOCTH U
0ECKOHEYHOM MHOKECTBE. JTO MOHSITHE UCIIOJIB30BAIOCh B MATEMATHKE MCITOKOH BEKOB, OCTABAsICh YUCTO
WHTYUTHUBHBIM M caMO cOOOW pa3yMeIOIUMCs, U HE MO/IBEprasich ClielnaibHOMY pacCMOTpPEHHIO, oka ['eopr
KanTop (1845-1918) He coznan B 70-X rogax CBOIO TEOPHIO MHOXKECTB, KOTOpasi BCKOPE JIErJia B OCHOBY BCEl
MatemaTHKu. [loHsATHE MHOXeCTBa (KOHEYHOTr0 U OeckoHeuHOro) octaercs y Kanropa nmo-npexxuemy
WHTYHUTHUBHBIM, OH OIIPEAETSET ero chueayonmm oopasomM: «I 1o MHOKECTBOM MOHUMAIOT O0BbETUHEHUE B OJTHO
1enoe 00BbEKTOB, XOPOILO PA3TUUYUMBIX HAIleH HHTYHUIIMEN U Halllel MBICIBIO». DTO «ONpPEIEICHUE) SIBISIETCS,
KOHEYHO, HE B OOJIBIIICH CTENEHN MaTeMaTHIECKUM OIpe/IeTICHHEM, YeM «orpeenenue» EBKinaa «Touka ecTh
TO, YTO HE UMeeT yactei». Ho, HecMOTps Ha CTOJIb HEUETKHE UCXOAHbIE Mo3ulnK, KanTop (onare-Taku
MOI00HO TPEUYECKUM IeOMeTpaM) CO37all CTPOHHYIO M IOTUYECKH MTOCIIEeIOBATENIbHYIO TEOPHIO, C TIOMOIIBIO
KOTOpO# eMy yJaJIoCh IPUBECTU B 3aMeYaTeIbHbINA MOPSAI0K OCHOBHBIE IOHATHS U JOKA3aTeIbCTBA
MaTemaTudeckoro ananmmsa. («IIpocro nopasurtenbno, — numieT H.Bypbaku, — KaKyr 4e€TKOCTh MMOCTETICHHO
MPUOOPETAIOT y HETO MOHSTHSI, KOTOPBIE, Ka3aJI0Ch, ObLITN O€3HAIeAKHO 3aIlyTaHbl B KJIACCHUECKON KOHIIETIIINN
KOHTHHYYMay.) C Teopuei MHOKECTB MaTeMaTUKU MOTYYMIIN €IUHOOOPA3HBIN METO ] CO3/IaHUSI HOBBIX



MOHATUN — KOHCTPYKTOB U J0KAa3aTeIbCTBA UX CBOMCTB. Tak, Harpumep, JeHCTBUTEIBHOE YHCIIO €CTh
MHOYECTBO BCEX MOCJIE0BATEILHOCTEH pallMOHAIBHBIX YMCENl, UMEIOIINX MPEeN; OTPE30K IeHCTBUTEIBHON
MPSIMOIl — MHOXECTBO JIEHCTBUTENBHBIX YHCEIT; (PYHKIMSI — MHOXECTBO map (X, f), rae x u f —
NeCTBUTENbHBIC YNCIIA.

K xoniy XIX B. Teopust MHOKecTB KaHTOpa mosTydaeT mpu3HaHUE U €CTECTBEHHBIM 00pa30M COUYETAETCS C
akcuomaTuueckuM MetosioM. Ho TyT pa3paxaercs 3HAMEHUTBIN «KPU3UC OCHOB» MaTEMAaTUKH,
MIPOJOJKABIINNCS B TEUCHUE TPEX AeCATUICTUN. B Teopun MHOXKeCTB ObLTH 0OHAPYKEHBI «I1APaJOKChI», T. €.
MOCTPOCHHMSL, IPUBOAALINE K TpoTHBOpeunsM. [1epBoiif mapagoke oOHapysxun bypamu-®optu B 1897 r., 3atem
TTOSIBWJIOCH €I1I€ HECKOJIbKO. MBI IpHBEeM B KauecTBe npuMepa napanokc Paccemna (1905 r.), KOTOpbIid MOXHO
U3JI0KUTh, ONUPAsICh JIMIIb HAa IEPBUYHBIE MIOHATUS TEOPUHM MHOXKECTB U HE HApyIlasi B TO KE BPEMs
TpebOBaHMI MaTeMaTH4YeCKOi cTporoctu. [lapagokc 3ToT TakoB. Onpeaennm M Kak MHOYKECTBO BCEX TEX
MHOYECTB, KOTOpPbIE HE COIepKaT ce0s B KauecTBe neMeHTa. Kazanock Obl, 3TO onpezeseHue BIOJTHE
3aKOHHO, 00 00pa30BaHNE MHOKECTB U3 MHOKECTB — OJIHA U3 OCHOB Teopuu Kanropa. Mexmy TeM 0HO
MPUBOAUT K POTHUBOpeunto. YTOOHBI cienarth ero 6ojee ssiCHbIM, 0003HaYMM depe3 P(X) CBOMCTBO MHOXKECTBA X
OBITH 2JIEMEHTOM caMoro ce0s1. B cumBonndeckoii popme

P(x)=x[1x.(12.1)
Toraa no onpeaeneHnIo MHOKeCTBa M BCE €ro 3JIEMEHTHI X 00J1aat0T CBOMCTBOM, TPOTHUBOIIOIOKHBIM P(X):
x [0 M=—-P(x). (12.2)

Teneprs mocTaBUM BONPOC: SBJISETCS TU CAMO MHOXKECTBO M CBOUM 3IIEMEHTOM, T. €. UCTHHHO 1 P(M)? Ecnu
P(M) uctunno, To M [| M, cornacno onpenenenuto (12.1). Ho B TakoM citydae, nosacrasisisi M BMECTO X B
yrBepxkaeHue (12.2), mpl nomyyaem —P(M). Eciu M BXOauT B MHOXKECTBO M, TO TIO ONPEEICHUIO MTOCIETHETO
OHO HE JTOJDKHO 0071a/1aTh cBoiicTBOM P. M HanpoTtus, eciiu P(M) noxHo, T. €. umeeT mecto P(M), To coriiacHo
(12.2) M nomxuo Bxoauts B M, 1. e. P(M) ucturno. Takum oOpazom, P(M) He MOXKET ObITh HU UCTHHHBIM, HA
n0xHbIM. C Touku 3peHust GopMaabHON JOTHKU Mbl JOKA3aJI1 JBE UMIUIUKALIUN:

P(M) 11 =P(M), ~P(M) [| P(M).

Ecnu BBIpa3uTh UMILTUKALIMIO Y€pe3 OTPULIAHNE U JU3BIOHKIIMIO U BOCIIOJIB30BAThCS CBOMCTBOM TU3BIOHKIMH
A 1 A = A, T0 mepBoe BbIcKa3bIBaHUE npeBpaTutcs B ~P(M), a Bropoe — B P(M). MbI nonyuniu hopmMaibHOE
IIPOTUBOPEYUE U, CIIEI0BATENBHO, U3 TEOPUH MHOKECTB MOKHO BBIBECTH YTO YT'OJIHO.

[Tapagokchl co3aamy yrposy Ajsi TEOpUM MHOKECTB U OCHOBAHHOT'O HA HEW MaTeMaTHYECKOTO aHalIN3a;
BO3HUKJIO HECKOJIBKO (PHIIOCOPCKO-MAaTEMATHIECKUX HAIIPABICHHM, TIPEIaraBIINX Pa3IHIHbIe BBIXOBI M3
tynuka. Hanbosee pagukanbHOe HanpaBieHue Bo rase ¢ bpayspom, noiayumBilee Ha3BaHUE UHMYUYUOHUSMA,
noTpe0oBalio HE TOJIBKO TTOJIHOTO OTKa3a OT TEOPUH MHOKECTB KaHTopa, HO M KOPEHHOTO IEPEeCMOTpa JIOTUKH.
WHTynmoHuCcTCKas MaTeMaTHKa OKa3ajach JOBOJIBHO CI0XKHOM U ¢ TPYJIOM HOJIatoLIeics pa3BUTHIO, a
MOCKOJIBKY KJIACCHYECKHUI aHaJIU3 TIPY 3TOM BHIOpACHIBAJICS HA CBAJIKY, TaKas MO3WIMA ObUIa HaiieHa
HernpuemiieMoi A5 OOJIBIIMHCTBA MaTeMaTUKOB. « HUKTO He MOXKeT U3rHaTh HAC U3 pasi, CO3AaHHOIO JIs HaC
KanTopom», — 3asBui1 [ mns0ept, ¥ OH HaIIe BHIXOJI, KOTOPBI COXpaHUI OCHOBHOE CO/IEpP)KaHUE TEOPHH
MHOYKECTB U B TO K€ BpPEeMs YCTpaHWII NapaJoKChl U MIPOTUBOpedHs. BMecTe co cBOMMHU NOCIE0BATENAMU
I'uns0ept chopmMupoBal TIIaBHOE PYCIIO, IO KOTOPOMY HAIIPABHIIOCH TCUCHHE MAaTEMaTHIECKON MBICITH.

Pemenue I'nnpbepTa moHOCTHIO COOTBETCTBYET AyXy pa3BUTHs eBporeiickoi MmaremaTuku. Ecnu Kanrop
paccMaTpuBal CBOK TEOPUIO C CyTry0o MIATOHOBCKUX MO3UIMNA — KaK MCCIIEI0OBAHNE CBOMCTB pealbHO
CYLIECTBYIOIIUX U JACHCTBUTEIBHO («aKTyalIbHO») OECKOHEUHBIX MHOXKECTB, TO, 10 [ MIIb0epTy, MHOXKECTBA
HaJ/I0 pacCMaTpUBATh MPOCTO KAK HEKOTOPBIE OOBEKTHI, YIOBIETBOPSIIOIINE AKCHOMAM, aKCUOMBI %K€ Hal0
chopMyIHpPOBATh TaK, YTOOBI ONPEACTICHHS, IPUBOIAIINE K TapaJoKcaM, CTaJId HEBO3MOXKHEL. [lepBas cucrema
aKCHOM TE€OPHH MHOKECTB, HE TTOPOXKAAroIas MpoTUBOpedrii, Obuta npeioxena Llepmeno B 1908 r., 3atem
oHa Obu1a MoauduIMpoBaHa. bbUTH MpeaokKeHbI U APYTUe CUCTEMBI, OIHAKO OTHOIIEHUE K TEOPUH MHOKECTB
0CTaJI0Ch HEU3MEHHBIM. B COBpEMEHHON MaTeMaTHKe TEOPUsl MHOKECTB UIPAET POJIb KApKaca, CKENeTa,



KOTOpI)IfI COCOUHACT B CIMHOC LIEJI0C BCC €€ 4aCTU, HO HC BUACH CHAPYKH U HC COIIPUKACACTCA
HETIOCPECACTBCHHO C BHCIITHUM MHUPOM.

[To-HacrosieMy MOHATH 3Ty CUTYalUIO U COBMECTUTH (POpMaIbHBIN U COAEPKATENbHBIN aclIeKThl MAaTEMaTUKU
MOYHO TOJIBKO C «SI3bIKOBOI» TOUKHM 3pEHUS Ha MATEMATUKY. DTa TOYKA 3PEHUSI, KOTOPYIO Mbl HACTOMYUBO
MIPOBOMIIN Ha MPOTSHKEHUHU BCEH KHUTH, TPUBOJIUT K clieAyromiel KoHnenuuu. Hukakux akTyaibHO
GCCKOHGLIHI:IX MHO>KCCTB HCT HU B pCAJIbHOCTH, HA B HAILICM B006pa)KeHI/II/I. EILI/IHCTBCHHOG, YTO MbI MOKEM
HaWTH B CBOEM BOOOPaKEHUH, 3TO MPEACTABICHUE O MOTEHIUATbHON OECKOHEYHOCTH, T. €. 0 BO3MOKHOCTH
HCOTPAHNUYCHHO ITOBTOPATH KaKOﬁ-HHGO aKT. 3I[CCL Haao IOJIHOCTBIO COIJIaCUTHCA C HHTYHHHOHHCTCKOﬁ
KPUTHKOI KAHTOPOBCKOM TEOPUU MHOXKECTB M OTAATH JOJKHOE €€ ITyOuHe U MPOHUIATEIbHOCTH. OHAKO JI1s
TOT0, YTOOBI MCIIOJIL30BATh TEOPUIO MHOXKECTB TaK, KaK ATO JeNIaeT COBPEMEHHAsi MaTeMaTHKa, BOBCE HE HAJ0
HACUJIOBaTh CBOE BOOOpaKEHUE U MBITATHCS MPEJCTABUTH «aKTyallbHYI0» 0€CKOHEUHOCTh. « MHOXKECTBaY,
KOTOPBIC UCTIOJIB3YIOTCA B MATCMATUKC — 3TO MMPOCTO CUMBOJIBI, A3BIKOBLIC OGBGKTLI, HCIOJIb3YCMBIC JJIA
MTOCTPOCHUS MOJIENCH NeUCTBUTENBHOCTHU. [oCcTymupyembie CBOMCTBA 3TUX OOBEKTOB YACTUYHO COOTBETCTBYIOT
HWHTYUTUBHBIM IMOHATHAM COBOKYITHOCTHU U HOTGHHH&HLHOﬁ 6€CKOHC‘-IHOCTI/I, MMO3TOMY MHTYHUIIHUA YaCTUYHO
MOMOTaeT B pa3BUTHUU TEOPUH MHOXKECTB, HO MHOTIa M oOMaHbIBaeT. Korjja HOBbI MaTeMaTH4eCKHii
(SI3BIKOBBIN) OOBEKT OIMPENEIAETCS KaK «MHOKECTBO», IOCTPOCHHOE TAK-TO U TaK-TO, 3TO ONPEIEICHNUE HE
MMeeT HUKAKOTO 3HAYCHHUS JUISl CBSI3U 00BEKTa C BHELTHUM MHPOM, T. €. Ul €0 HHTEPIIPETALUU, a HYKHO
JIMIb IJIA MPUBA3KU K KapKaCy MAaTCMATUKU, JJIA 3alICTINICHUS BHYTPCHHHUX KOJICCUKOB MATCMATUYCCKUX
MOJEIIEN.

Takum 06p3,30M, SA3BIK TCOPUH MHOKCCTB ABJIACTCA q)aKTI/I‘-IeCKI/I MCTAaA3BIKOM IO OTHOIICHHIO K A3BIKY
COHep)KaTeHBHOﬁ MAaTEMAaTUKHU U B 3TOM OH HO,Z[O66H A3BIKY JIOTHUKHU. Ecau noruka — ato TCOpHUA
J0Ka3aTcJIbCTBA MAaTCMAaTUICCKUX YTBep)KHeHHﬁ, TO TCOPHUA MHOKCCTB — 3TO TCOPUA KOHCTPYHUPOBAHUA
MAaTEMAaTHYECKUX S3bIKOBBIX OOBEKTOB.

HO‘ICMy 7K€ UMCHHO MHTYUTHUBHOC ITOHATUC MHOKECTBA JICTJIO B OCHOBY MAaTECMATHUYCCKOI'O KOHCTPYI/IpOBaHI/IH?

OmnpenenuTs BHOBb BBOAMMBII MaTeMAaTHIECKUN OOBEKT — 3HAUUT YKa3aTh €T0 CEMAHTUIECKHE CBSI3U C yKe
BBEJICHHBIMU 00BEKTaMU. 3a UCKIIOYCHHEM TPUBHAIILHOTO ClTydasi, KOTJa peyb HJET O Nepe 0003HaYCHUH —
3aMEHE 3HaKa Ha 3HaK, 3TUX CBsA3€H Bcerja ObIBA€T MHOTO M B HUX MOYKET y4acTBOBATh MHOT'O paHee
BBEJICHHBIX 00BHEKTOB. V1 BOT BMECTO TOTO, YTOOBI TOBOPUTH, UTO HOBBIM OOBEKT CBSI3aH TaK-TO M TAK-TO C
TaKUMH-TO U TAKUMH-TO CTAPBIMU 00BEKTAMH, TOBOPST, YTO HOBBIH OOBEKT €CTh MHOYKECTBO, TIOCTPOCHHOE
TaK-TO U TaK-TO U3 CTapbiX 00bEKTOB. Hampumep, pariioHanbHOE YUCIIO €CTh Pe3yibTaT AeNIeHUs ABYX
HATYPATBHBIX YHCEIT: YHCIUTENS Ha 3HAMEHATENb. UNCII0 °/7 6CTh 0OBEKT X TAKOH, UTO 3HAUCHHE (yHKIHH
CUUCIHTENBY (X) ecTh 5, a 3HaueHHe (PYHKIUHU «3HAMEeHATeb» (X) ecTh 7. Mex Iy TeM B MaTeMaTHKe
OTIPENIENIAIOT PAMOHAIBHOE YUCIIO MTPOCTO KaK Mapy HATYpaJbHBIX YHced. TOYHO Tak e Hazo ObUIO ObI
TOBOPHTH TOJIBKO O peanuszayuu JeHCTBUTEILHOTO YUCIA PA3IMYHBIMU MTOCIEA0BATEIHHOCTIMU PAIMOHATBHBIX
Yycell, IOHUMAs II0J1 ’TUM ONPEJECIICHHYI0 CEMAaHTUYECKYIO CBSI3b MEXKIY HOBBIMU U CTAPBIMU S3bIKOBBIMHU
o0BeKTaMu. BMECTO 3TOr0 TOBOPSIT, YTO ACUCTBUTEIHHOE YHCIIO eCHb MHOMCECME0 TIOCIeI0BaTeIbHOCTEH
palnoHaIbHBIX Yncel. B HacTosiee BpeMst 3Ty TEPMUHOJIOTHIO CIIEYET pPacCMaTpUBaTh KaK NEPEKUTOK
TJIATOHOBCKUX BO33PEHUMN, COTJIACHO KOTOPHIM Ba)KHBI HE S3BIKOBBIE JIEMEHTHI, @ CKPBIBAIOIINECS 32 HUMU
3JIEMEHTHI «UACATbHON PealbHOCTH; TO3TOMY, YTOOBI IPUOOPECTH NMPABO HA CYIIECTBOBaHHUE, 00BEKT JOHKEH
OBLT ONPENENSIThCS KaK «peanbHOE» MHOXKECTBO. V1ess MHOKECTBa BBIIBUHYJIACh HA «PYKOBOJISIIYIO0 paboTy» B
MaTeMaTHKe KaK OJIMH U3 aClIeKTOB CBSI3U UMs-3HaueHHE (2 UMEHHO TOro (pakTa, YTO 3HaYEHHUEM OOBIYHO
SIBJIIETCS KOHCTPYKIIUSI, COCTOSIINIASL U3 HEKOMOPO20 YuUC/ia YIEMEHTOB), a BPAI JIM CTOUT JOKA3bIBaTh, YTO CBA3b
MMsi-3HaYeHHe Bceraa Oblia U Oy/IeT OCHOBOM SI3bIKOBOIO KOHCTPYHPOBAHUSI.

12.12. TpakraT Byp6aku

B 3aknrouenue »Toi TN1aBbl HEMb3s HE CKa3aTh XOTs Obl HECKOJIBKO CIIOB O MHOTOTOMHOM Tpaktare W.bypOaku
«OneMeHThl MaTeMaTukm». Hukomna BypOaku — KOJUICKTUBHBIN TICEBJJOHUM, 32 KOTOPBIM CKPBIBACTCS TpyIIa
BUIHBIX MaT€MaTUKOB, TTIABHBIM 00pa3oM (paHIly3CKHX, cliokuBIIascs B 30-X rojiax Hallero CTONETHUS.
Hauaso BeITyCKy B CBET «DJIEMEHTOB MaTeMaTUKH» ObLIO TTOJIOkKEHO B 1939 1.



OObeMHEeHNE CTICITUANMCTOB B PA3JIMUHBIX 00JIACTSIX MaTeMaTUKH B Tpynmy bypOaku nmpousonuio Ha 6a3e
KOHIIETILMY MaTeMaTUKH Kak (hOpMal30BaHHOIO s3bIKa. Llesb TpakTaTa — U3J10KUTh C 9TON TOUKH 3pEHHUS
BCE Ba)KHEHILINE TOCTUKEHUSI MAaTEMaTHKH, IPEJCTaBUTh MATEMAaTUKY KaK €AUHBINA (POpMaTM30BaHHbIN s3bIK. U
XOTs TpakTaT byp6aku 1o pa3HeIM OBOAAM IOJBEPraeTCsi KPUTUKE CO CTOPOHBI HEKOTOPBIX MaTEMATUKOB, OH,
HECOMHEHHO, SIBJISICTCS BA)KHOM BEXOW Pa3BUTHUSA MAaTEMATHUKH 10 IyTH €€ CaMO OCO3HAHHSI.

[Monynsipro xoHuenuus bypbaku u3noxkeHa B cTaThe « ApXUTEKTypa MaTeMaTHKWy. He mpeBparniaercs iu
MaTemaTHKa B BaBuIoHCKYyI0 OaliHio, B CKOIJICHHE U30JMPOBAHHBIX IUCHUUIUIMH — CIIpAIllMBaeT aBTop B
Haygajie ctaTbu. IMeeM JI1 MBI ACJI0 C OHHOﬁ MaTeMaTHUKOH WIIN ¢ HECKOJIbKUMHU MaTeMaTukaMu? OTBET HA ITOT
BOIpoC naercs Takoi. COBpeMEeHHasl akCHOMaTHYEeCKasi MaTeMaTHKa — €IMHCTBEHHBIN (hOpMaTM30BaHHBII
S3BIK, BBIPAXKAIOIINN a0CTpaKTHBIE MAaTEMAaTHUYECKUE CTPYKTYPhI, KOTOpPbIE MPEACTABISAIOT COO0H HE OTIeNbHbIC
HEe3aBHCHUMBbIE OOBEKTHI, @ 00pa3yloT uepapxuueckyio cuctemy. Ilon ctpykrypoit Bypbaku nonumaet
HEKOTOPOE YMCIIO OTHONIEHUH MEXTy 00bEeKTaMHU, 001aIAl0NIUX ONPeeIeHHBIME cBOCcTBaMU. OCTaBIIsis
O0O0BEKTHI MTOJIHOCTHIO HEOIPeIeICHHBIMU, U (POPMYIIUPYS CBOMCTBA OTHOUICHU B BUJIE aKCUOM, a 3aTeEM,
H3BJICKAA U3 HUX CJICACTBUA IO IIpaBUJIaM JIOTUYCCKOI'0 BBIBO/JIA, MBI ITOJTYHaCM aKCUOMATHYCCKYIO TCOPUIO
JTAaHHOW CTPYKTYphl. B mepeBojie Ha Hall S3bIK, CTPYKTypa — 3TO CEMAaHTHUKA MaTeMaTH4ecKor Moaenu. 13
YHcia CTPYKTYP MOKHO BBLICTHTH HECKOJIBKO TUMOB (DyHIAMEHTAIBHBIX MOPOXKIAIOMNX CTPYKTYp. K HUM
OTHOCATCSI allreOpandecKue CTPYKTYPhI (OTpaXkaronue CBOMCTBA KOMIIO3UITUU OOBEKTOB), CTPYKTYPHI MOPSIIKA,
TOINOJIOTMYECKHE CTPYKTYPBI (CBOMCTBA, CBSI3aHHBIE C MOHATUAMH OKPECTHOCTH, IIPE/ETA, HEIPEPHIBHOCTH).
Kpome Hanboree o01Ieid CTpyKTypbl TaHHOTO THIIA, T. €. CTPYKTYPBI C HAMMECHBIIIUM YHCIIOM aKCHOM, B
Ka)KJIOM THUIIE TIOPOXKAAIOIINUX CTPYKTYP Mbl HAXOAUM CTPYKTYPbI, IOTY4YSHHBIE ITyTEM BKIIOUCHUS
JIOTIOJTHUTEIBHBIX aKCHOM. Tak, B TEOPHUIO TPYII BXOAUT TEOPHUsI KOHEUHBIX TPYIII, TEOpHs abeIeBbIX TPYIIII,
Teopusi KOHEUHBIX abeneBbIX rpynmn. KoMOuHaIMs MOPOXKAAIOIMUX CTPYKTYP AaeT CI0XKHBIE CTPYKTYPHI, KakK,
HampuMmep, Tonojiorunyeckas anreopa. Takum o6pazom, BO3HUKAET HepapXusi CTPYKTYP.

KaK XE I/ICHOJ'II)?;yeTCSI aKCI/IOMaTI/ILICCKI/Iﬁ METOA B MATECMATHUYCCKOM TBOp‘-IeCTBC? I/IMCHHO 3J1€Ch, ITUIIICT
Bypbaku, akcuomaTrka O0Jbliie BCEro cOMMmKaeTcs ¢ SKCepuMeHTaIbHbIM MeTofoM. Cnenys JlekapTy, oHa
«pa3AemnseT TPYAHOCTH, YTOOBI JIydIlle X Pa3pelInThy. B J0Ka3aTenbCcTBaxX CI0KHOW TEOPHH OHA CTPEMHUTCS
pa3beIUHKUTD TJIABHBIC MPYKUHBI (PUTYPUPYIOIINUX TaM PACCYKICHHIA U, B35B MX 110 OTACIBLHOCTH, BEIBECTH U3
HUX CJIEACTBUS (paclleluIeHne MOJIENeN UIU CTPYKTYP, O KOTOPOM Mbl TOBOPHIJIN BBIILIE); 3aTEM, BO3BpaLIasCh
K UCXOJ/IHOM TEOPHH, OHA CHOBA KOMOMHUPYET MPEIBAPUTEIBHO BBIICICHHBIC CTPYKTYPBI U H3yYaeT, KaK OHU
B3aUMOJICHCTBYIOT MEXKIY COOOM.

L 3urensc @. Juanexmura npupodsr. M.: Tocriomutusaar, 1955. C.165.

2 Byp6aku H. Snemenmor mamemamuxu // Ouepku no ucropun Matematuku. M.: M3a-so Muoctp. Jlut., 1963.
C.15.

3 .
= JT0 MHEHUE U MPUBEJICHHBIC BBIIIE ITUTATHI B3ATHI U3 KHUTH: Beitns I'. O ¢urocogpuu mamemamuxu. M.;J1.,
1934.

I'naBa 13. Hayka u meTanayka

13.1. AkcnepumMeHTanbHasa ¢usumka

Ha py6exxe XVI u XVII croneruii, korna 3akiaapIBaIiCh OCHOBBI HOBOM MaTeMAaTHUKH, OBUTH 3a7I05KEHBI TAKKE
OCHOBBI SKCTIEpUMEHTANbHOU (pru3uku. Begymas ponb npuHaiexxut 3aechk [anunero (1564—1642), koTopsliii He
TOJIBKO CJ/I€JIaJl MHOTOYMCIIEHHBIE OTKPBITHSI, COCTABUBILIKE ATIOXY, HO B CBOMX KHHMIrax, MUCbMax U Oecenax



Y4UJI COBPEMEHHUKOB HOBOMY METOJly MOIy4yeHUs 3HaHui. Bo3nelicTBue ["anuies Ha yMbl ObIO OTPOMHO.
Jlpyrum 4esioBeKOM, ChIIPaBIIUM Ba)KHYIO POJIb B CTAHOBJIEHUHU 3KCIIEPUMEHTAIbHOW HaykH, Obu1 DpeHcuc
Bokon (1561-1626), BeicTynuBmuii ¢ GpmrocohckuM aHATU30M HAYYHOTO 3HAHHUS U METOJ1a HHYKIIHH.

B otnmuue ot APCBHUX I'PCKOB eBpOHGﬁCKHQ YUYCHBIC OTHIOAb HC OTHOCHUJIMCH C ITPE3PCHUCM K SMITUPUICCKOMY
3HaHHIO U HpaKTquCKOﬁ JACATCIIBHOCTH. B 1o x%e BpEMs OHH IIOJTHOCTBIO OBJIAACIIN TCOPETUYCCKUM HACIEAUEM
TPCKOB U Y7KC BCTYIIUJIA HA ITYTh COOCTBEHHBIX OTKpBITHﬁ. CoueTaHHE STUX aCIEKTOB B opoaAnJIo HOBBIM
MCTO/. bakon numier:

Te, KTO 3aHUMAJIUCh HAYKaMU, 6LIJ'II/I HJIW SMIIMPUKAMHU, W JOTMaTUKaMH. HepBI)IC, HOI[O6HO MYpaBbIO,
TOJILKO COOMPAIOT U MOJIL3YIOTCS COOpaHHBIM. BTopsie, Mog00HO nayky, U3 caMux ceOst CO3AarT TKaHb. [Tyena
XKe N30MpaeT cpeHui crocod, OHa M3BJIEKAET MaTepHall U3 IBETOB Ca/ia U IOJISA, HO pacIojaraeT u H3MEeHsET
€ro coOCTBEHHBIM yMeHHEeM. He oTiruaeTcs oT 3Toro u noutmHHOE Aeio ¢punocoduu. 6o ona He
OCHOBBIBACTCA UCKIIIOUUTCIIbHO WU ITPEUMYIICCTBCHHO Ha CUJIaX YMa U HC OTKJIAAbIBACT B CO3HAHUC
HETPOHYTHIM MaTepUall, U3BJICKACMBII U3 ECTECTBEHHON UCTOPUH U U3 MEXAaHHUUYECKUX OIBITOB, HO H3MEHSET
€ro " mepepadartbiBaeT B pasyme. Tak, ciemyer BO3JIOXKUTH T00pyIo Ha/IexK Ty Ha OoJiee TECHBINA M HEPYIIUMBIN
(4ero 710 CHX Top He GBLI0) COI03 ITHX CIIOCOOHOCTEH OIBITA U pacCy/IKa .

13.2. Hay4HbIn meTOA

Ilonstre sxcnepumenma NpeANOIaraeT HAIMYUE TEOPUU. be3 Teopun SKCIEpUMEHTa HET, €CTh TOIBKO
HabmoaeHue. C kuOepHeTHUeCKol (CUCTEMHOMN) TOUKU 3pEHHUs SKCIIEPUMEHT — 3TO ynpasisemoe HabaooeHue;
YIPABJISIIOLIEN CUCTEMOM SBJIAETCS HAy4YHBI METOM, KOTOPBIN, OIIUPASICh HA TEOPUIO, TUKTYET IOCTAHOBKY
sKcnepuMenTa. TakuM o0pazom, epexos] OT MPOCTOro HAOIIOIEHHS K SKCIIEPUMEHTY €CTh METaCUCTEMHBIN
nepexoji B cepe OmnbITa, U 3TO NMEPBBINA aCleKT BOSHUKHOBEHHUSI HAYYHOIO METO/1a; BTOPOM €ro acleKT —
OCO3HaHME HAyYHOT'O METOJIa KaK 4ero-To, CTOSIIEro Hajl TeOpHel, HHade roBOpsl, OBJIaIeHUE OOLIUM
MIPUHLIMIIOM ONKCAaHUS AEUCTBUTEIBHOCTH C MOMOILBIO (POPMAIM30BAHHOTO SI3bIKA, O YEM MbI TOBOPHIIU B
IIpeabIayIIeH I1aBe. B 11e110M BO3HUKHOBEHUE HAYYHOI'O METOIa — 3TO €IUHBIM METaCUCTEMHBIN IIEPEXOL,
KOTOpPBIN CO3/Ja€T HOBBIM YPOBEHb YNPaBJICHMsI, BKIIIOUAIOLIUHI YIIpaBiIeHUE HAa0t0IeHueM (TIOCTaHOBKa
9KCIEPUMEHTA) U yIpaBlieHUEe A3bIKOM (pa3paboTka Teopur). HoBas MeTacucreMa — 3TO U €CTh HayKa B
COBPEMEHHOM CMBICIIE CJIOBA. B paMKax 3TOM METaCUCTEMBI MEXY DKCIIEPUMEHTOM U TEOpUEH
yCTaHaBJIMBAIOTCS TECHBIE CBSI3U — IPsIMble U 00paTHbIE. BAKOH ONMUCHIBAaeT UX Tak:

Hami myTe 1 Hamm METOZ... COCTOST B CIEAYIOMEM: MBI U3BJIEKAEM HE IIPAKTUKY W3 IPAKTUKU U OIBIT U3 OIBITA

(KaK SMIOUPUKH), HO IPUYMHBI U AKCUOMBI U3 NIPAKTUKHU U OIIBITOB, @ U3 IPUYUH U aKCHOM — CHOBA MIPAKTHKY U
2

OIIBIT, KaK UCTUHHBIEC McTonkoBarenu IIpupoasr-.

Teneps MbI MOKEM JaTh OKOHYATEIIBHBIN OTBET HA BOIIPOC, YTO K€ Ipon3ouuio B EBpone B Havane XVII B.:
MPOU30ILIEIT KpyITHEHIINI METaCUCTEMHBIN MEPEeX0/1, 3aXBaTUBIINI KaK SI3bIKOBYIO, TAK U HESI3bIKOBYIO
JeSTeNbHOCTh. B chepe HesI3bIKoBOH ACSITETLHOCTH OH MPEJICTal B BUJIE YKCIIEPUMEHTAIBLHOTO MeTo1a. B
cdepe A3bIKOBOH IeATEIHLHOCTH OH Jall Ha4ajlo HOBOM MaTeMaTHKe, KOTOpasi pa3BUBAETCA My TEM
METaCUCTEMHBIX MepeX010B (3P PEKT JICCTHUIIBI) TIO TUHUH BCE YTITyOJISIONIETOCS CAMOOCO3HAHHUS B KAUECTBE
(hopMaIM30BaHHOTO S3bIKA, CITYXKAILETO JJI1 CO3AaHUS MOJAEINEeH NelCTBUTENBHOCTH. DTOT MPOIIECC MbI
OTHMCAJIA B MPEBIYIICH TT1aBe, HE BBIXOS 3a MPEesibl MAaTeMaTUKH. Ternepb Mbl MOKEM 3aBEPIIUTH €r0
OMMCaHUE YKa3aHHEM Ha Ty CUCTEMY, B paMKaxX KOTOPOM 3TOT MPOLECC CTAHOBUTCS BO3MOKHBIM. JTa CUCTEMA
— HayKa B IIeJIOM C HaAy9HBIM METOJIOM B KaUeCTBE YIIPABJISIOIICTO YCTPOMCTBA, T. €. (paciu(poBbIBas 3Ty
KpaTKyto (hOpMy BBIPAXKEHHUS) COBOKYITHOCTb BCEX UEJIOBEUECKUX CYIIECTB, 3aHUMAIOIINXCSI HAYKOM U
OBJIAJICBIIIMX HAYYHBIM METOJIOM, BMECTE CO BCEMH HCITOJIb3YEMBbIMH UMHU TIpeMeTamMu. B riase 5, roBopst 00
a¢dekTe TeCTHULIBI, MBI 00paIlaid BHUMaHUE, YTO OH MPOSIBIISIETCS B TOM Cliydae, KOTJa CyIIeCTBYET
MeTacucTema Y, KoTopasi mpoJ0JDKAET OCTaBaThCs METAaCUCTEMOM 0 OTHOIICHUIO K cuctemam psina X, X', X,
..., TJIe KaKJas CleyIolas cucTeMa oopasyeTcs IyTeM METaCUCTEMHOTO Mepexoa OT MPEeAbLAYIIeH, U
KOTOpasi, 0CTaBasiICh METACUCTEMOM, KaK pa3 U 00eCIIeUrBAET BOZMOKHOCTh METACUCTEMHBIX MTEPEX0I0B
MeHbiIero macmraba ot X k X', or X' k X" u 1. 1. Takas cuctema Y o06nagaeT BHYTPEHHUM MOTEHIIMATIOM
pa3BUTHS; MBI Ha3BAJIU €€ yrbmpamemacucmemou. IIpu pa3BUTHM MaTepUAIBHOTO MTPOU3BOICTBA
yJIBTPAMETACUCTEMOU Y SBIISETCS COBOKYITHOCTD YEIIOBEYECKUX CYIIECTB, 00IaIAI0IINX CITIOCOOHOCTHIO
MpeBpaIiaTh Opyaue Tpyaa B npeameT Tpyaa. [Ipu pa3BUTHN TOYHBIX HAYK YJIBTPAMETACUCTEMON Y SBIsICTCS



COBOKYITHOCT JIFOJICH, OBJIAJIEBITUX HAYYHBIM METOJIOM, T. €. 00JIAJAIONINX CIIOCOOHOCTHIO CO3/1aBaTh MOICITH
NEHCTBUTENHFHOCTU C IOMOIIbIO (POPMATM30BAHHOTO S3bIKA.

Me1 Bugenu, yto y Jlekapta Hay4dHbIil METOJI, B3SIThIA B €T0 SI3bIKOBOM ACIIEKTE, MOCTYKUJI PbIYaroM JUist
pedopmbl matematuku. Ho JlekapT He Tonbko pehopMupoBall MaTEMaTHKY; pa3BUBas TOT XKe aCHEKT TOTO e
Hay4HOTO METO/a, OH CO3J]aJl MHO>KECTBO TEOPETUUYECKUX MOJENIeH, UIIM TUIIOTe3, 17151 OOBSICHEHHUS
(bu3NIECKUX, KOCMHUUYECKUX U Onosornueckux sisaeHuid. Eciu ["anunes MoXKHO Ha3BaTh OCHOBOMOJIOKHHKOM
IKCTIEpUMEHTANIbHOHN (hu3uku, a bakona — ee uueonorom, To JlekapT — ¥ OCHOBOTIOJIOKHUK, U UACOJIOT
teoperndeckoit pusuku. [Ipasna, monenn Jlekapra ObIIM YMCTO MEXaHWUYECKUMU (IPYTHX MOJEJIeH Tor/a U He
MOTJI0 OBITH) M HECOBEPILIEHHBIMHU, OOJIbINAs YacTh BCKope ycTapena. OIHaKo 3TO HE TaK Ba)KHO, KaK BaXKHO TO,
gT0 JlekapT yTBEpAWI IPUHIIUAI TOCTPOCHUS TeopeTruaeckux mojenei. B XIX B., koraa ObLIM HAKOTIICHBI
MepBOHaYalIbHbIE MO3HAHUSA B (PU3HUKE M YCOBEPUICHCTBOBAH MaTEMaTHUECKUN anmnapar, 3TOT MPUHIUI TOKa3all
BCIO CBOIO IIJIOJIOTBOPHOCTb.

MBI He CMOKEM 371eCh J1axe B OerIoM 0030pe KOCHYThCS SBOJIIOLUH UJIeH (PU3MKK U ee JOCTHKEHHH, TaK ke
KaK UJEH U TOCTHKEHUHN APYIUX €CTECTBEHHBIX HAyK. MBI OCTAHOBUMCS Ha JBYX ACIEKTaX HAYYHOI'O METOJA,
UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE, & MMEHHO Ha POJIM OOILIMX MPUHIIMIIOB B HAyKE U HA KPUTEPUsAX BbIOOpa
Hay4YHBIX TEOPHil, a 3aT€M PAaCCMOTPUM HEKOTOPBIE CIEICTBUS JOCTHXKEHUN HOBeMIIeH (U3UKHU BBUAY UX
B)XHOT'O 3HAYCHMS ISl BCEH CUCTEMbI HAyKH U MUPOBO33peHUs BooO1Ie. B 3akitoueHne 3Toii riaBbl Mbl
00CYJMM HEKOTOpbIE EPCIEKTUBBI PA3BUTHS HAYYHOTO METO/IA.

13.3. Ponb o6wmnx npuHuunos

Bb3KOH BBABUHYI IPOrpaMMy IOCTENIEHHOT'O BBEICHUS TEOPETHUECKUX MOJIOKEHUHN («IPUYHMH U aKCHOM») BCe
Oosbiiei u OoJbIIel OOIMIHOCTH, HAYMHAS C SMITUPUIECKUX CIUHIUYHBIX JAaHHBIX. DTOT MPOLIECC OH HA3BaJ
unoykyuel (T. €. BBEJICHHEM) B OTIIMYHE OT OedyKkyuu (BbIBEACHUS) TEOPETUUECKUX MOJT0KEHUI MEHbIIEH
OOIIHOCTH M3 TOJIOKEHUH OoJbIIel 00IHOCTH (MMPUHIUTIOB). BaKOH ObUT OONBIIMM TPOTHBHUKOM OOIINX
MIPUHIUIIOB, OH TOBOPHJI, YTO Pa3yM HYKJAeTCs HE B KPBLIbSIX, KOTOPbIE NOJHUMAJIH Obl €r0 BBBICH, 4 B
CBUHIIE, KOTOPBII MPUTATHBAJ OBI €T0 K 3eMiie. B meproa «rmepBoHa4YaIbHOTO HAKOIUICHHUS) OTBITHBIX (haKTOB
U MPOCTEHIINX IMIUPUUECKUX 3aKOHOMEPHOCTEH, a TaKXkKe B KaueCTBE IPOTUBOBECA CPETHEBEKOBOM
CXOJIACTHKE 3Ta KOHIICTILMS eIlle MMeJla HEKOTOpOe ONpaBAaHue, HO B JaJIbHEHIIIEM 0Ka3aJoCh, YTO KPbUIbS
pa3yMy Bce-TakH Hy>KHee cBHHIA. Bo BCsikoM citydae, Tak 0OCTOUT J1eJ10 B TeopeTHuyeckoil ¢pusuke. B
MOJITBEPXKICHUE MPEIOCTAaBUM CJIOBO TAKOMY HECOMHEHHOMY aBTOPHUTETY B 3TOH 001acTu, Kak AnboepT
OiiHmTelH. B crathe «[IpuHIMIIBI TEOpETHYECKON (1)1431/11(1/1»3 OH IUIIET:

Jljis mpMEeHEeHHs CBOEro METO/Ia TEOPETUK B KauecTBe (yHIaMEHTa Hy/IaeTCs B HEKOTOPBIX OOIINX
MPEANON0KEHUIX, TAK HA3bIBAEMBIX MPUHLIUIAX, UCXOJS U3 KOTOPBIX OH MOXET BbIBECTH cieAcTBUs. Ero
NesITeNIbHOCTh, TAKUM 00pa3oM, pa3ouBaeTcs Ha JBa dTana. Bo-nepBbiX, eMy He0OX0IUMMO OTHICKATh
MIPUHIUIIBI, BO-BTOPBIX, Pa3BUBATh BHITEKAIOLINE U3 3TUX MPUHIIUIIOB CJIEICTBUS. /{151 BBINOIHEHUS BTOPOM
3a/1a4ll OH OCHOBATENIbHO BOOPYKEH elle co MmKojbl. CienoBaTesbHO, €CIH 111 HEKOTOpOoil obacTy, T. €.
COBOKYITHOCTH B3aMIMO3aBHUCHUMOCTEH, IepBasi 3aJja4a pelieHa, TO CISACTBHUS HE 3aCTaBsIT ce0s KIaTh.
CoBepHIeHHO MHOTO pO/a MepBasi U3 Ha3BaHHBIX 33/1a4, T. €. YCTAHOBJICHHE NIPUHLUIIOB, MOTYLIUX CITYKUTh
OCHOBOM JIIsl TeAYKIMH. 31eCh HE CYIIECTBYET METO/a, KOTOPHI MOKHO OBLIO OBl BEIYYUTh U CUCTEMATHUECKU
MIPUMEHSATH JUIs1 AOCTHXKEHNU Lenu. McenenoBarens qOKEH, CKOpee, BBIBEIATh Y IPUPOABI YETKO
(dhopMynupyemMblie 00IIHe TPUHIIUIIBI, OTPaXKAIOIIHE ONPEIeICHHbBIC 00IIHe YePThl MHOKECTBA
JKCIIEPUMEHTAJILHO YCTAHOBJICHHBIX (PAKTOB.

B npyroii crathe («®Pu3nKa 1 peaIbHOCThY» ) DUHINTEHH BHICKAa3bIBACTCS BECbMa KATETOPUICCKU:

dusnKa npencTaBiseT co00il pa3BUBAIOIIYIOCS JIOTHYECKYIO CUCTEMY MBIIIICHHSI, OCHOBBI KOTOPO MOKHO
MIOJIyYHUTh HE BBIACICHUEM UX KAKUMU-TM00 UHIYKTUBHBIMUA METOAAMU U3 EPEKUTHIX ONBITOB, a JIHIIb
CBOOOTHBIM BBIMBICIIOM.

CroBa 0 «cBOOOZHOM BBIMBICIIE» 03HAYAIOT, KOHEYHO, HE TO, YTO OOIIME MPUHIIUITBI COBEPIIEHHO HE 3aBUCST
OT OMbITA, a TO, YTO OHU HE OTNPEAEIAIOTCS ONBITOM OJHO3HAa4YHO. [IpuMep, KoTopbIil DNHIITENHH YacTo
NPUBOJAUT, TakoB. HebGecHast mexanunka HproToHa 1 001m1ast Teopusi OTHOCUTENBHOCTH DHHINTEHHA TOCTPOEHBI



Ha OJHHUX U TEX K€ OIIBITHBIX (baKTaX. O)IHaKO OHHU UCXOOAT U3 COBCPIICHHO PA3JIMYHBIX, B HCKOTOPOM CMBICJIC
JaXE TUaMETPAJIbHO IMTPOTHUBOIIOJIOKHBIX O6HII/IX IMPUHIMUIIOB, YTO ITPOABIACTCA U B PA3JINMYHOM
MaTEMaTUYCCKOM arlmapare.

[Toka «3TaXXHOCThY 37aHUS TCOPETUUECKOM (PU3KMKK ObLIIa HEBEJIMKA, M CIICACTBHS U3 OOIIMX MPUHIIAIIOB
BBIBOJIMITUCH JIETKO M OJTHO3HAYHO, JIFOJIU HE OCO3HABAIN, YTO TIPU YCTAHOBJICHUY NPUHIIUIIOB OHH UMEIOT
orpeaeNeHHy0 cBoOoy. B MeToe mpo0 u ommOoK pacCTOsIHIE MEXITy IPOOOH U OITHMOKOH (MITH yCIIeXOM)
OBLIO TaK HEBEIIMKO, YTO OHU HE 3aMeYajIy, YTO MOJIL3YIOTCS METOIOM MPoO U OMIMOOK, a ToIaraiu, 4To
HETMOCPEICTBEHHO BBIBOIAT (XOTSI 3TO U HAa3bIBAIIOCH HE JCAYKIUEH, 8 MHIYKIMEH) IPHUHIIUIIBI U3 OIbITA.
DOWHIITENH NUIIIET:

HeroTOH, TBOpEL TIepBOii OOIIMPHON TITOIOTBOPHOM CUCTEMBI TEOPETUIECKON (PU3UKH, €IIe TyMaJl, 9TO
OCHOBHBIE ITOHATHS M IPUHLIMIIBI €70 TEOPUHU BBITEKAIOT U3 ONbITa. O4EBUAHO, MMEHHO B TAKOM CMBICIIE HYKHO
MOHUMATh ero u3peueHue «hypotheses non fingo» (rumores He COUMHSIO).

Ho co BpemeneM Teopernueckast pU3uKa MpeBpaTUIIach B MHOTO3TAXKHYI0 KOHCTPYKIIUIO, U BBIBOJ CJIEICTBHIMA
13 OOIIMX NMPUHLIUIIOB CTAJl E€JIOM CJIO’KHBIM M HE BCETJa OJHO3HAYHBIM, HOO 4aCTO OKa3bIBAJIOCh
HEOOXOUMBIM JIeTIaTh B MpoIiecce ACAYKIUHU JTOTOTHUTENbHBIC TPEATIOI0KEHHUS, Yallle BCETo
«HENPUHIUIHAIbHBIE» YIPOIIEHUs, 0€3 KOTOPhIX HEBO3MOXKHO OBLIIO ObI TOBECTH pacueT 10 uhcia. Toraa
CTaJIO SICHO, YTO MEXIy OOIIMMHU MPUHIMIIAMHU TEOPUH U (PaKTaMH, JOMYCKAIOUMMH HEMOCPEICTBEHHYIO
IIPOBEPKY Ha OMbITE, CYLIECTBYET INTy0OOKOE pa3nyue: MepBble CyTh CBOOOAHBIE KOHCTPYKIIMU YEJI0BEYECKOTO
pasyma, BTOpblE — MCXOJHBIM MaTepHuall, KOTOpbIN pa3syM oJiydaeT oT npuposl. [IpaBaa, nepeoneHnBaTh
IITyOuHY 3TOTO pa3iuuus Bce-TakH He cieayeT. Eciu oTBiedbcs 0T 4eJI0BEYECKHX A€ U CTPEMIIEHUH, TO
OKaXKETCs, UTO pa3Inyie MEX]y TCOPHSIMU U (paKTaMu UCUE3aeT, — M T€ U JAPYTHUE SIBIAIOTCS HEKOTOPBIMHU
OTPAKEHUSIMU WJIM MOJIEIISIMU JIEICTBUTEIBHOCTU BHE YyelloBeka. Paznuune 3akinrouaeTcs B ypoBHE, HA KOTOPOM
IIPOUCXOUT OBEUIECTBIIEHNE MOJIENN. DaKThl, ECIIM OHU MOJHOCTBIO «JEUAECOIOTM3UPOBAHbD), ONIPEAEIAIOTCS
BO3/ICHCTBUEM BHEIIHETO MUPA HA HEPBHYIO CUCTEMY Y€JI0BEKa, KOTOPYIO MbI BEIHYK/IEHBI PACCMAaTPUBATh
(moka) KaKk He JOMYCKAIOLIYI0 MEPEeTIKU, II03TOMY MBI 1 OTHOCHMCS K (haKTaM Kak K MePBUYHON PEaTbHOCTH.
Teopun — 310 MOJENIN, OBEIIECTBIEHHBIE B SI3bIKOBBIX 00BEKTAX, KOTOPHIE LIEIMKOM B Halllel BJIACTH,
MIO3TOMY MBI MO’KEM OTOPOCUTH OIHY TEOPHUIO U 3aMEHUTh €€ APYTON C TaKOi e JIETKOCThIO, KaK 3aMEHsIeM
yCTapeBIIUI HHCTPYMEHT Ha 60Jiee COBEPILECHHBII.

Bospacranne abcTpakTHOCTH (KOHCTPYKTHOCTH) OOIIMX MPHHIUTIOB (PU3WYECKUX TEOPUH, UX OTIAICHUE OT
HETNOCPECTBEHHBIX ONBITHBIX (DAKTOB MPUBOJUT K TOMY, YTO B METOJI€ MPOO M OIMOOK BCE TPy IHEE
CTaHOBUTCS HAWTH NPoOy, UMEIOIIYIO IIAHCHI Ha ycreX. Pa3yM HauMHAeT MPOCTO HYKJIAThCS B KPBbUIbSX IS
BOCIIAPEHUs, O YeM M roBopuT DiHIITENHH. C Ipyroil CTOpOHBI, yBETUYEHHE JUCTAHIIMH OT OOIIMX MPUHIIUIIOB
710 TIPOBEPSAEMBIX CIIEJCTBHUI JiejaeT 001Me MPUHIUIIBI B U3BECTHBIX MIpe/ieaX HEYsI3BUMBIMHU IS OIbITa, Ha
YTO TAaK)KE€ YacTO YKa3bIBAIM KJIacCUKU HoBelIel ¢pusuku. OOHapyKUB pacX0XKICHUE MEXKIY CICACTBUAMU
TEOPUU U SKCIIEPUMEHTOM, UCCIIE0BATEIh OKA3bIBACTCA MIEPE] aNbTEPHATUBON: NCKATh IPUUNHBI
PacxXoKAEeHUs B OOLIUX NPUHIUIIAX TEOPUH UIIH XK€ I/1e-TO Ha ITyTH OT MPUHIMIIOB K KOHKPETHBIM CJEJICTBHSIM.
BeneactBue 1oporoBu3HbI OOIKX MPUHIUIIOB U OOJBIINX 3aTPAT, HEOOXOAUMBIX JUIsl IEPECTPOIKU TEOPHUH B
1LIEJIOM, CHauasa Bcerja npooyroT BTOpo# myTh. Eciiu yaaercss 10cTaTOYHO U3SIIHBIM CIIOCOO0M
MOJIU(UIIMPOBATEH BBIBOJ CIIEICTBHIA U3 OOIINX MPUHIIUIIOB TaK, YTO OHU COTJIACYIOTCS C SKCIIEPUMEHTOM, TO
BCE YCIIOKAaMBAIOTCs U IpobiiemMa cuuraeTcs pereHHol. Ho nHoraa Mmoaudukaryst BEITISANT SIBHO, Kak rpyoast
3ar1ara, a Opoy 3aIulaThl HACIAUBAIOTCA APYT HA APYyTa M TEOPHs HAYMHAET TPELIATh 110 BCEM LIBAM; TEM HE
MEHee, €€ BBIBO/IbI COIJIACYIOTCS C JAHHBIMH ONbITa U OHA MPOJIOJIKAET COXPAHSTh CBOIO MPEJICKA3aTENIbHYIO
cury. Torna BO3HHKAIOT BOTIPOCHL: KaK CIIETyeT OTHOCUTHCS K OOIIUM NMPUHIUIIAM Takoil Teopun? Hamo mu
CTPEMHTHCS 3aMEHUTh UX KAKUMU-TO JIpyruMu npuHImnamu? [Ipu kakoi cTeneHu «3aJaTaHHOCTH» UMeeT
CMBICJI 0TOPAChIBAaTh CTAPYIO TEOPUIO?

13.4. Kputepum BbibOpa Teopmmn

Hpemﬂe BCETO, 3aMCTHUM, YTO SAICHOC OCO3HAHUC HAYUHBIX TeOpI/Iﬁ KakK SI3BIKOBBIX MOJIeJiel TeHCTBUTEIILHOCTH
SHAYUTCIBHO CHMIKXACT OCTPOTY KOHKYPCHIIMU MCKAY HAYUYHBIMU TCOPUAMU 110 CPABHCHUIO C HAUBHOM TOYKOH
3pCHUA (pO,Z[CTBGHHOﬁ HJ'IaTOHI/I?»MY), COIJIaCHO KOTOpOﬁ SI3BIKOBBIE OOBEKTEI TCOPHU JIMIIb BBIPAXKAIOT KAKYIO-
TO PCAIIBHOCTD U ITO3TOMY KaKJAasd TCOpUA b0 «Ha CaMOM ACJIC» UCTHUHHA, €CJIK 3Ta pCaJIbHOCTh «HA CaMOM



JieTiey CYIIeCTBYET, JIN0O «HA CAMOM JIEJIe» JIOXKHA, €CITH 3Ta PEaIbHOCTh BBIMBIIIUIEHHAs. JTa TOYKA 3PEHHUS
MOPOXKJICHA TIEPEHECEHUEM MOJI0KEHHS, KOTOPOE UMEET MECTO JIISI S3bIKa KOHKPETHBIX (DaKkTOB, HA S3BIK
MOHATUI-KOHCTPYKTOB. Koria Mbl cpaBHUBaeM J1Ba KOHKYPUPYIOLINX YTBEPKACHUS: «B ITOM CTaKaHE —
YHUCTHIN COMPT» U «B ATOM CTaKaHE — YUCTask BOJa», Mbl 3HAEM, YTO 3TH yTBEPKACHHS JOIYCKAIOT OIBITHYIO
MIPOBEPKY M TO U3 HUX, KOTOPOE HE MOATBEPANIOCH, TEPSET BCIKUI MOJIEIBHBIM CMBICH, BCAKYIO 10JTIO
HCTUHHOCTH; OHO Ha CAMOM JIeJIe JIOKHOE M TOJIBKO JIoxkHOe. COBCceM MHaue 0OCTOUT JIETI0 C YTBEPKACHHUSIMH,
BBIPAXKAIOLTMMH OOIIME TPUHIUITBI HAyYHBIX Teopuil. VI3 HUX BBIBOAUTCS MHOKECTBO MTPOBEPSIEMBIX
CIIC/ICTBHM, M €CIT HEKOTOPBIE U3 HUX OKa3bIBAIOTCS JIOXKHBIMH, TO OOBIYHO TOBOPSAT, YTO K JTAaHHOU cdepe
OTIbITA UCXOIHBIC TIPUHIIMITBI (WJIN CTIOCOOBI BBIBOJA CIIEJCTBUN) HETPUMEHUMBI; OOBIYHO YAAETCS YCTAHOBUTD
u (opMasibHBIE KPUTEPUHU TPUMEHUMOCTH. [103TOMY 001I1He TPUHIUIIBI B HEKOTOPOM CMBICIIE «BCETAA
WCTHHHBD», TOUHOE TOHATHE UCTHHHOCTHU M JIOKHOCTH HEPUMEHHMBI K HUM, a TPUMEHUMO JIUIIb TOHATHUE O
OOJIBIIIEH WIIM MEHBIIICH UX TTOJIC3HOCTH JIJISl OTIMCAHMS ACUCTBUTENBHBIX (hakToB. [I0100HO akcrmoMam
MaTeMaTUKH, 00II1e MPUHLIUIBI PU3UKU — 3TO aOCTpaKTHBIE (POPMBI, B KOTOPBIE Mbl CTPEMHUMCSI BTUCHYTh
npuponHsie sBiIeHns. KoHKypupyomye MpUHIUITEL OTIIMYAIOTCS TEM, HACKOJIBKO XOPOIIIO OHHU 3TO TTO3BOJISIOT
c/enarh.

Ho 4ro 3nauut xopomio?

Ecnu Teopust — 310 MOJieNb AEHCTBUTEILHOCTH, TO, OYEBHIHO, OHA TEM JIy4llle, YeM IIHUpe 00JIacTh ee
MPUMEHUMOCTH U YeM OOJIbIIe MPECKa3aHIi OHa MOXKET CeNaTh. ITO U €CTh NEPBbI KPUTEPHA 115
CpaBHEHHSI TEOPUI — KpUTEpUN OOIIHOCTHU U MPEICKA3aTEIILHON CHIIBI TEOPHH.

Jlanee, MOCKONBKY TEOPUU — 3TO MOJENH, PACCYUTAHHBIE HA MCIIOJIB30BAHKE JTHOAbMH, OHU, OYEBUIHO, TEM
Jy4llle, YeM IPOLIE B YIIOTPEOIEHUU. DTO BTOPOI KPUTEPUI — KPUTEPHI TPOCTOTHI TEOPHH.

OTH KpUTEpUH T0BOJIBHO OYEBUIHBI. Eciin paccmaTpuBaTh HayuyHbIE TEOPUHU KaK HEUTO CTAOMIIbHOE, HE
MOJIBEP)KEHHOE PA3BUTHIO U YITyUYIICHHUIO, TO, TOKAITYH, TPyAHO OBLIO ObI BEIBUHYTH B JOMOJTHEHUE K 3TUM
KpUTEpHsIM Kakue-110o eme. Ho uenoBedyecTBO HEMPEPHIBHO Pa3BUBAET M YJIydlIaeT CBOU TEOPUHU U 3TO
MOPOKJIAET €Ile OJJMH KPUTEPUIl — TMHAMUYECKHM, KOTOPBIM U OKa3bIBaeTCs peraromuM. O0 3ToM Kputepuu
xopoio ckazano Oununmnom Ppankom B kaure «dunocodus Hayku», U MBI IPUBEIEM €T0 CIOBA.

Ecnu MBI MOCMOTPUM, KaKue TEOPUH JEHCTBUTENBHO MPEANOYUTAINCH U3-3a UX MPOCTOTHI, TO Hai1eM, YTO
pelIaoIM OCHOBAaHUEM JJIsl IPU3HAHMS TOM UM MHOM TEOPHH ObLIO HE AKOHOMUYECKOE U HE 3CTETUYECKOE, a
CKOpee TO, KOTOPOE YacTO Ha3bIBANIOCh JUHAMUYECKUM. JTO 3HAUYUT, YTO MPEANOUYUTANACH Ta TEOPHs, KOTOpas
Jernana HayKy OoJjiee TUHAMUYHOM, T. €. 00Jiee PUTOTHON JJIsl SKCIIAHCUH B 00J1aCTh HEM3BECTHOTO. JTO
MOJKHO YSICHUTh C IOMOILBIO IPUMEPa, K KOTOPOMY MBI YAaCTO 00OpaIliajiich B 3TOIM KHUre: 00ppOa MEXTY
KOIIEpHUKOBCKOH M NTOJIEMEEBCKOM cuctemamu. B nepuon mexay Koneparkom u HeroTOHOM 04€Hb MHOTO
OCHOBAHUI MPUBOJIMIIOCH B MOJIb3Y KaK OAHOM, Tak M Apyroil cucteMsl. B kKoHIle KOHIIOB, ofHako, HpioToH
BBIIBUHYJI TEOPUIO JIBIKEHHS, KOTOpast OJieCcTsIIe 0OBICH:IIA BCe IBMKEHUSI HEOSCHBIX Tell (HarmpuMmep,
KOMeET), B T0o Bpems kak KomnepHuk, Tak ke kak 1 [ITonemeil, 00bsCHS TOJBKO IBUKEHUS B HAILLIEH MIIaHETHOM
cucreme... OnHako 3akoHbl HpI0TOHA OCHOBBIBAIMCH Ha 0000IIEHNU KOTIEPHUKOBCKOM TEOPHH, U MBI BPSI JIH
MOXEM TIPEICTaBUTh ceOe, KaK OHU MOTJIN OBl OBITH C(HOPMYIIUPOBAHBI, €CITH OBl OH UCXOIUIT U3
NITOJIEMEEBCKOM cucTeMbl. B 3TOM, Kak ¥ BO MHOTUX JPyTUX OTHOILIEHUX, Teopusi KonepHuka Obuta 6omee
«IUHAMUYHOI, T. €. NMelIa OoJIblIee IBPUCTHUECKOE 3HaUeHne. MOKHO cKa3aTh, uTo Teopus KonepHuka
OBITa MATEMATHYECKH 00JIee «IIPOCTOI ¥ 00JIee IMHAMIYHOI, ueM Teopus IITonemes”.

DCTEeTUUECKUM KpUTEPHA, MIIM KPUTEPUHA KPACOThI TEOPUH, O KOTOPOM YITOMHHAeT PpaHK, TPy JHO 3aIUIIATh
KaK CaMOCTOATENbHbIN, HE3aBUCUMBIN OT Apyrux Kpurepues. OAHAKO OH MpUOOpeTaeT OONbIIOE 3HAYEHUE KaK
VHTYUTUBHBIN CUHTE3 BCEX YKAa3aHHBIX KpUTEpPUEB. TeopHus NPEACTaBIAETCS yYCHOMY KPaCUBOM, €CJIM OHA
JIOCTaTOYHO 00II[a ¥ IPOCTa U OH NMPEIIYyBCTBYET, YTO OHA OKAXKETCA JUHAMU4HOM. KoHeuHo, OH MOXeT npu
3TOM U OLIMOUTHCS.

13.5. ®usuka mmkpommpa

B ¢usuke, kak v B UMCTON MaTeMaTHKE, IO MEPE BO3pacTaHUs aOCTPAKTHOCTH TEOPHI YKOPEHSIIOCH
MMOHMMAaHHE WX S3BIKOBOTO XapakTepa. Pemaromnuii ToI4ok 3TOT mpoiiece MoMyydu Mocjie TOro, Kak B Hayamie



XX B. (huzuka BTOPriach B Mpeesibl MUPa aTOMOB U 3JIEMEHTAPHBIX YACTHII U OBLTH CO37aHbI TEOPHS
OTHOCHTEJBHOCTH M KBaHTOBasl MeXaHuKa. OCOOEHHO OOJIBIIYIO POJIb ChIrpajia KBAaHTOBAs MEXaHHUKA. DTy
TEOPHIO BOOOIIIE HEBO3MOXKHO MOHSTh, €CIIM HE HAIIOMUHATH ce0e MOCTOSHHO, YTO OHA MPEACTaBIsIET COOOH
JIMIIB S3BIKOBYIO MOJIETTh MUKPOMHPA, a He N300paKeHUE TOTO, KAK OH BBITJISAAEHT OBl «HAa CAMOM JEJIe», €CITN
ObI MO>KHO OBLJIO OBI YBUAETH B MUKPOCKOII C YyTOBUIITHBIM YBEIMYCHHUEM, U UTO TAKOTO U300paKEeHUs HET U
ObITh He MOXKeT. [lo3TOMyY TpeicTaBIeHNE O TEOPHHU KaK O SI3BIKOBOI MOJIENN JICHCTBUTEIBHOCTH CTAJIO
COCTaBHOM YacThIO COBPEMEHHOHN (U3UKH, CTAIO HEOOXOAUMBIM (PHU3MKaM ISl yCHEeImHOW paboTsl. B
pesynbTrare cpenu (pU3UKOB CTaI0 MEHATHCS U BHYTPEHHEE OTHOLICHUE K XapaKTepy CBOEH JESTEIbHOCTH.
Ecnu panbine GU3UK-TEOPETHK OLIYIIal ce0sl OTKphIBATEIeM Yero-TO CYIECTBOBABIIETO 10 HETO U
HE3aBHCUMO OT HETO, HOA0OHO MOPEIUIaBaTEeNI0, OTKPHIBAIOIIEMY HOBBIC 3€MIIH, TO C€ifyac OH OLIyIIaeT ceods,
CKOpee, CO3/1aTelIeM Yero-To HOBOTro, MOA0OHO MacTepy, HCKYCHO BIIAJICIONIEMy CBOeH mpodeccueii n
CO3/Iaf0IIEeMy HOBBIC 3[JaHNS, MAIIMHBI, THCTPYMEHTHI. DTO U3MEHEHHE NPOSBIIOCH Jake B 00opoTax peun. O
HpioTOHE TOBOPAT MO TPAIUIMHU, YTO OH OTKPBUD» HCYUCICHHE OECKOHEUHO MANIbIX M HEOECHYIO MEXaHUKY; O
COBPEMEHHOM YUYEHOM CKa)KyT, YTO OH «CO37aJ», WIH «IIPEITIOKHI, HIH «pa3padoTam HOBYIO TEOPHIO;
BBIPA)KEHUE «OTKPBLI» MPO3BYUUT apXaUdHO. ITO, KOHEUYHO, HUCKOJIBKO HE YIIEMJISIET IOCTOMHCTBA
TEOPETHKOB, NOO CO3UIaHHE — 3aHIATHE HE MEHEe IOYETHOE U BIOXHOBJISIONIEE, YEM OTKPBITHE.

HO‘ICMy K€ KBAHTOBAas1 MCXaHHKa HOTpe6OBaJ'Ia OCO3HAaHUsA «A3BIKOBOCTH» TeOpHﬁ?

CornacHo nepBoHaYaJIbHON aTOMUCTHYECKON KOHIETIIMYA aTOMbI PECTABIISIIUCH IPOCTO OYEHb MAJIECHbKUMHU
YacTUI[AMM BEIIECTBA, MaJICHbKUMHU TeIbI[AMH, UMEIOIUMHU, B YACTHOCTH, OIIPE/IeIEHHYI0 (hOpMY U IIBET, OT
KOTOPBIX 3aBUCAT (PH3MUECKUE CBOMCTBA U IBET OOJBIINX CKOIJICHUH aTOMOB. ATOMHas (hnu3nka Hadana XX B.
NepeHecia MOHATHE aToMa («HEISIMMBI») Ha 3JIeMEHTapHbIE YACTHIIBI — 3JIEKTPOHBI M TPOTOHBI (K KOTOPHIM
BCKOpE J00aBUJICSI HEUTPOH), a CIIOBO «aTOM» CTaI0 0003HAa4aTh KOHCTPYKLHUIO, COCTOSIIYI0 U3 AaTOMHOTO sIpa
(OHO, O IEpBOHAYATILHON TUIIOTE3€, SIBJIAJIOCH CKOIJICHHEM IMPOTOHOB U 3JIEKTPOHOB), BOKPYT KOTOPOTO
BpAIL[AIOTCS AIEKTPOHBI, KaK IutaHeTsl BOKpYTr ComnHiua. Takoe npencraBieHUe 0 CTPOSHUH BELIECTBA CUUTAIIOCH
TMIIOTETUYECKHUM, HO YpE3BBIYaHO MPaB1onogo0HbIM. CaMa rHIOTETUYHOCTh TOHUMAIAach B TOM CMBICIIE, O
KOTOPOM MBI TOBOPHJIH BBIIIIE: TUIAHETAPHAS MOJIENIb aTOMA JIOJKHA OBITh MO0 UCTHHHOM, MO0 JT0KHOH. Ecin
OHa MCTHHHA (a B 3TOM IOYTH HE OBIJIO COMHEHMI), TO 3JIEKTPOHBI — 3TO «HA CAMOM JIeJIe» MaJleHbKHUE
YaCTUYKH BEIIECTBA, KOTOPBIE OIMCBIBAIOT ONPEIEICHHbIE TPAEKTOPUH BOKPYT sAnpa. [IpaBna, mo cpaBHeHuIO ¢
aTOMaMHM JJPEBHUX AJIEMEHTAPHbIE YaCTULIBI YK€ CTAIM yTPauuBaTh HEKOTOPbIE, Ka3aJI0Ch Obl, COBEPIIEHHO
HE0O0XOIMMBIE ISl YaCTHII BEIIecTBa cBOMCTBA. CTallo SICHO, YTO MOHSTHE IIBETA COBEPIICHHO HETTPUMEHUMO K
JIEKTPOHAM U IPOTOHAM; HE TO, YTOOBI MbI HE 3HAJIM, KAKOTO OHM I[BETA, a IPOCTO BOMPOC ATOT HE UMEET
cMbIcTa, 00 I[BET €CTh Pe3yJIbTaT B3aUMOACHCTBHS CO CBETOM IO KpaifHel Mepe aToMa B II€JIOM, & TOUHEEe —
CKOIIJICHUSI MHOTHX aTOMOB. BO3HMKaIM Tak)ke COMHEHHsI OTHOCUTENILHO MOHATUH 0 opMe U pazMepax
371eKTpOoHOB. Ho cBsITast CBATHIX MPEACTaBICHUS O MaTepUaIbHON YaCTULIE — HAJIMYKME Y YaCTULBI B KAXKIbIN
MOMEHT BPEMEHH OINPEIEICHHOTrO MOJIOKEHHS B IPOCTPAHCTBE — OCTABAJIOCh HECOMHEHHBIM U caMO c0o00i
pa3syMeronmmcs.

13.6. CooTHOLWIEHMEe HeonpeaeneHHocTeNn

KBaHTOBas MexaHuKa paszpyuiuia 3To npeacrasieHue. OHa Obula BBIHYKIECHA 3TO CIENATh 110/ HAllOPOM
HOBBIX SKCIIEPUMEHTAIBHBIX JaHHBIX. OKa3aJ0Ch, YTO AJIEMEHTAPHbIC YaCTUIIBI BEAYT ce0sl IPH ONpeAETICHHBIX
YCIIOBHAX HE KaK 4aCTUIIbI, @ KaK BOJIHBI, HO IIPY 3TOM OHM HE «Pa3Ma3bIBAIOTCSD» MO OOJIBLION 00J1acTH
IIPOCTPAHCTBA, @ COXPAHSAIOT CBOM MaJlble pa3Mephl U CBOIO TUCKPETHOCTD, Pa3Ma3bIBACTCS KE JIUIIb
BEPOSITHOCTh UX OOHAPY>KEHUS B TOM MM MHOW TOYKE MPOCTPAHCTBA.

Electron gun ] ) )

Diaphragm Screen



Puc. 13.1. Iudpakuus 3J1eKTPOHOB

Paccmotpum B kadectBe mwinmtoctpanuu puc. 13.1. Ha neM nzo0pakeHa s7eKTpoHHAas MyIIKa, MOChUTAroIIas
ANEKTPOHBI OMPEACIEHHOTO UMITYJIbca Ha Auadparmy, 3a KOTOPOH pacmonioxeH skpaH. Juadparma caenana u3
HEMPO3payHOro AJis AJIEKTPOHOB MaTepuasa, HO UMEET J1Ba OTBEPCTHS, YEPE3 KOTOPHIE SJIEKTPOHBI U MOMAIAI0T
Ha 9KpaH. DKpPaH MOKPHIT BEUIECTBOM, KOTOPOE CBETUTCS MO JEHCTBUEM JIEKTPOHOB, TAK YTO B TOM MECTE,
KyZa 1no1iajia 3JICKTPOH, IMPOUCXOAWUT BCIIbIIIKA. ITotox OJICKTPOHOB U3 IMMYIIKW AOCTATOYHO pe[[KI/Ifl, TakK 4TO
KaKIbIN DJIEKTPOH MPOXOIUT uepe3 Anadparmy u GUKCUpYeTCs Ha dKpaHe He3aBUCUMO OT Jpyrux. PaccrosHue
MEXTy OTBEPCTHSAMH B TradparmMe BO MHOTO pa3 O0JIbIIe pPa3MepOB AJICKTPOHOB, TIOTYUEHHBIX JIFOOBIMH
OILIEHKaMH, HO CPAaBHUMO T10 TIOPSAKY C BEJTMUUHOM //p, Tie h — koHcTaHTa [InaHka, a p — UMITyJIbC
JJIEKTPOHA, T. €. IPOU3BEICHNE €r0 CKOPOCTH Ha Maccy.

TakoBBI ycIIOBUS SKCIIEpUMEHTA. Pe3ynbTaToM €ro ABISIETCS paclpeeeHUe BCIbIIEK Ha dkpaHe. [IepBblit
BBIBOJI M3 aHAJIN3a PE3YJIbTaTOB KCIIEPUMEHTA TAKOB: 3JIEKTPOHBI ITONAJAI0T B Pa3IMUHbIE TOUYKH dKpaHa, U
MIpEACKa3aTh, B KAKYI0 TOUKY ITONAAET KaXKIbIH AIEKTPOH, HEBO3MOKHO, MOKHO TOJIBKO IPEACKA3aTh
BEPOSATHOCTH [IONIAIaHNsS B Ty WM UHYIO TOUKY, T. €. CPEAHIOI0 INIOTHOCTD BCIIBIIIEK [TOCIIE NIONAaJaHus B DKpaH
OUYEHb OOJIBIIOrO YHCIa NEKTPOHOB.

Ho 510 emte monGenpl. MOXHO NpeACcTaBUTH cede, UTO pa3IMYHbIC 3JIEKTPOHBI MIPOJIETAIOT B pa3HBIX MECTax
OTBEpCTUH B Tuadparme, UCIbITHIBAIOT Pa3IMYHON CHUJIbI BIUSHUSA CO CTOPOHBI KPaeB OTBEPCTUH U TOITOMY
OTKJIOHSIIOTCS IIO-pazHoMY. HacTosye HenmpusITHOCTH BO3HUKAIOT TOT/AA, KOI'/1a Mbl HAYMHAEM UCCIIEI0BATh
CPEIHIOIO IIJIOTHOCTB BCIIBIIIEK HA DKPAHE U CPAaBHUBATH €€ C TEMU PE3yJIbTaTaMHU, KOTOPBIE MOIY4Yar0TCs,
KOTJIa MBI 3aKpbIBa€M OJIHO U3 OTBEPCTUH B tuadparme. Eciu 271eKTpoH — 3TO MajieHbKasi 4YacTHIIAa MAaTepHUH,
TO, TIONIa/1asi B palioH AuadparmMsl, OH JIMOO MOIJIOLIAETCS, IUOO MPOXOJUT Yepe3 OJHO U3 IByX oTBepcTuil. Tak
KaK OTBEpCTHA JradparMbl pacroyiokeHbl CAMMETPUYHO OTHOCUTENBHO 3JIEKTPOHHOH IYIIKH, B CPEAHEM
IIOJIOBMHA DJIEKTPOHOB MPOXOAMT YePe3 KakJ0€ OTBEPCTUE. 3HAYUT, €CIIM MBI 3aKPOEM OJTHO U3 OTBEPCTHH U
MPOMYCTUM 4epe3 AuadparMy MIJITHOH 3JIEKTPOHOB, a 3aTEM 3aKpOEM BTOPOE OTBEPCTUE, HO OTKPOEM IEPBOE
Y IIPOIyCTHM €111€ MUJUINOH 2JIEKTPOHOB, TO MBI JOJKHBI ITOJIYYUTh TAKylO XK€ CPEAHIO0 INIOTHOCTD BCIIBIIIEK,
KaK ecJIM OBl MBI POITyCTHIIM Yepe3 AuadparmMy ¢ IByMsi OTBEPCTHAMH JIBa MIJIJIMOHA 3J1eKTpoHOB. Ho
OKa3bIBaeTCs, 4yTo 3TO He Tak! [Ipu IByX OTBEPCTHAX pacHpeneacHUe MOIy4aeTCs HHBIM, OHO COOEPIKUT
MaKCHUMYMbl U MUHUMYMBI, KaK TP JU(paKuy BOJH.

Paccunratrh cpeaHIO0 MIOTHOCTH BCHBIIIEK MOKHO C IOMOLIBIO KBAHTOBOM MEXaHUKHU, CBSI3aB C 3JIEKTPOHAMH
TaK Ha3bIBAEMYIO BOJIHOBYIO (DYHKIIHIO, TIPEACTABIISIIONLYIO cO00# HEKOe BOOOpakaeMoe IoJie, HHTEHCUBHOCTh
KOTOPOT'O MPOIOPIHUOHANIBHA BEPOSITHOCTH HAOII01aeMBIX COOBITHH.

VY Hac OTHsI0 ObI CIUIIIKOM MHOTO MECTa OIMCAHKUE BCEX MOMBITOK COTIacOBaTh MPECTaBICHUE 00 ANEKTPOHE
Kak 00 «0OBIYHOIY YacTHIIE (TaKKe YaCTHUIIBI CTATH HA3BIBATh KJIACCHUECKUMHU B OTIMYHE OT KBAHTOBBIX) C
AKCIIEPUMEHTAJIbHBIMU JaHHBIMU 00 UX MOBEACHUU. DTOMY BONPOCY MOCBSIIEHa OOUINpHas JUTepaTypa, Kak
crienraibHas, TaK ¥ MOnyJisipHasi. Bce Takue MOMBITKY OKa3aluch 0€3yCHeIIHBIMI. BBISCHUIHCH CIeIyIONIHe
JIBE BEIIIH.

Bo-niepBbIX, eciii 0JHOBPEMEHHO M3MEPSIETCS] KOOPIMHATA KBAHTOBOM YacTHUIIHI (JIF000H, HE 0053aTeTEHO
AJIEKTPOHOB) TI0 HEKOTOPOW OCH X M UMITYJIbC B 3TOM HAIIPABICHHUH p, TO OUTHOKHA U3MEPEHUS, KOTOPBIE MBI
0003HaYMM Yepe3 X; ¥ p COOTBETCTBEHHO, TIOUMHSIOTCS] COOTHOIICHHUIO HeompeaeneHHocTei [ elizendepra:

Ax X Ap > h.

Hukakumu yxuimpeHusiMu 000MTH 3TO COOTHOLICHHE Helb3s. YeM TouHee MBI ITBITaeMCsl U3MEPHUTH
KOOp/AMHATHI, TeM O0JIbIlIE OKa3bIBAETCs pa3dpoc MO BENUUYMHE UMITYJIbca p, U HA000poT. COOTHOILIEHHUE
HEOIpEeICIEHHOCTEeH eCTh YHHUBEpPCAIBbHBIN 3aKOH MPUPOIBI, HO, TaK Kak mocTostHHas [1nanka /# Becbma Maiia,
IIPU U3MEPEHUSX C TE€IaMH MaKpOCKOIIMUYECKOT O pa3Mepa OHO POJIM HE UTPAET.

Bo-BTOpBIX, IpeICTaBIEHNE O TOM, YTO HAa CAMOM JI€JIe KBAHTOBBIE YAaCTULBI ABHXKYTCA 110 KAKUM-TO BIIOJIHE
OIPEEICHHBIM TPACKTOPUSAM, T. €. B KaXJAbIi MOMEHT BPEMEHHU Ha CAMOM JI€JI€ UMEIOT BIIOJIHE OIIPEICIICHHBIC
KOOpJMHATY ¥ CKOPOCTH (@ 3HAUMT, U UMITYJIbC), KOTOPBIE MBI IPOCTO HE MOKEM TOUYHO U3MEPUTH,



HATAJIKUBAETCS HA HETIPEOAOIUMBIC JIOTHYECKHE TPYAHOCTH. HarpoTHB, MpUHIMIIHATBHBIN OTKa3 OT
NPUNHCHIBAaHNS KBAHTOBOW YaCTHIIE PEATbHON TPACKTOPUH U MIPHHATHE MOJI0KEHHS, YTO CaMOE TIOJTHOE
OIMCaHME COCTOSIHUS YaCTHIl — 3TO 3aJlaHHE €€ BOJTHOBOW (DYHKIMHU, TPUBOIAT K JIOTHUECKU O€3yIpedHoi, a
MaTeMaTH4ecK MPOCTOH 1 U3SIITHOM TeOpHH, KOTOpas OJIECTAIIE COrTIacyeTcs C IKCIIEPUMEHTAIEHBIMH
(akTamu; B YaCTHOCTH, U3 HEE HEMEIJICHHO BBITEKAeT COOTHOIIIEHUE HEOIPEeIeIeHHOCTEH. JTa Teopust —
KBaHTOBAsI MEXaHHKa. B ysicHeHNN (QU3NUECKHUX U JIOTHYIECKIX OCHOB KBAaHTOBOM MEXAaHHUKH U B €€
¢m10co(hCcKOM OCMBICIICHUH TJIABHYIO POJIb ChIrpajia AesTeIbHOCTh KPYIHEHIIEro yu4eHOTro-puiocoda Hamiero
Bpemenn Humnbca bopa (1885-1962).

13.7. HarnsgHble n 3HakoBble moaenu

WTak, y 37eKTpoHa He CymecTByeT Tpaekropuu. Camoe 00JIbIIoe, YTO MOXKHO CKa3aTh 00 3JEKTPOHE, — 3TO
yKa3aTh €ro BOJHOBYIO (PYHKIIHIO, KBAAPAT KOTOPOU AACT HaM BEPOSATHOCTb OOHAPYKEHUS 3JIEKTPOHA BOIHU3U
TOW MM MHOM TOYKH IPOCTPAHCTBA. B TO jk€ BpeMsi Mbl TOBOPHUM, YTO IEKTPOH — MaTepHUaabHas 4acTULa
oTpesieNIeHHBIX (M OY€Hb MAJICHbKUX) pa3MepoB. CMelIeHne ATUX ABYX NPECTaBICHUN, KOTOPOTO
noTpeOOoBai ONBITHBIE (PAKTHI, 0KA3aJ0Ch JIEJIOM OYE€Hb HEJIETKUM, M IO CHX TIOp BCE €Il HaXOAATCS JIIO/IH,
KOTOpBIE OTBEPraloT OOBIYHYI0 HHTEPIPETALIMIO KBAHTOBOIM MeXaHUKHU (TPUHATYIO BCie 3a kool bopa
MOJIABJISIONIUM OOJBIIMHCTBOM (PU3UKOB) U JKEJIAIOT BO YTO ObI TO HU CTAJIO0 BEPHYTh KBAHTOBBIM YaCTHULIAM HX
TpaekTopuio. OTKyAa ke Takasi HACTOMYMBOCTh? Benb sKkcrponpuanys y 3JeKTPOHOB I[BETA Mpouia
COBEpILEHHO 06e300JI€3HEHHO, a C IOTUYECKOM TOYKU 3pEHUs PU3HAHNE HEMPUMEHUMOCTHU K AJICKTPOHY
MOHATHUS TPAEKTOPUH MPUHIMIIMAIIBHO HUYEM HE OTINYAETCS OT MPU3HAHMS HEMPUMEHUMOCTH ITOHATHS [IBETA.
Pa3nuuue 3x1ech B TOM, YTO IPU OTKAa3€ OT MOHATHSI LIBETA MBI IIPOSIBIISIEM U3BECTHYIO JOJIIO JIULIEMEPUs. MBI
TOBOPHM, YTO Yy 3JIEKTPOHA HET I[BETA, a CAaMU MIPEJICTABIISIEM €T0 B BUJIE 3TAKOTO CEPEHBKOTO (MM OJEeCTAIIEro
— 3TO 110 BKyca) mwapuka. Omcymcemeue 1BETa Mbl 3aMEHAEM Ha NPOU3601bHblll IIBET, U 3TO HUCKOJIBKO HE
MelIaeT UCIOJIb30BaHUI0 Hamlei Mozenu. [1o OTHOIIEHHIO K MTOT0XKEHHUIO B IPOCTPAHCTBE 3TOT POKYC HE
npoxoaut. [IpencraBnenue 06 3eKTpoHe, KOTOPBII B KaXKABII MOMEHT TJIe-TO HaXOAUTCS, MEIIaeT
IMOHUMAHHIO KBAHTOBOM MEXAHUKH M MPUXOJUT B IPOTUBOPEUHUE C ONBITHBIMU JAHHBIMU. 37€Ch MBI
BBIHY’KJIEHBI TIOJTHOCTBIO OTKA3aThCs OT HAIVIAJHO-T€OMETPUUECKOI0 IPEICTABICHNS O IBUKEHUH YaCTHULIBI.
DT0 U BBI3bIBAET O0JIE3HEHHYIO PEAKIMI0. MBI HACTOIBKO MPUBBIKIA COETUHATH POCTPAHCTBEHHO-BPEMEHHYIO
KapTHHY C UCTUHHOW PealbHOCTBIO, C TEM, YTO CYIIECTBYEeT OOBEKTUBHO M HE3aBUCHMO OT HAC, YTO HAM OYEHb
TPYJHO MOBEPUTH B OOBEKTUBHYIO PEAIbHOCTD, KOTOPAasi HE YKJIaJAbIBAaeTCs B 3T paMKu. I MbI CHOBa U CHOBa
CrpalrBaeM ce0si: HO Bellb €CIIU 3JICKTPOH HE «pa3Ma3aH» B IPOCTPAHCTBE, TO HA CAMOM JIeJIe OH I'/Ie-TO
JOJIKEH HAaXOJIUThCS?

Hyxna ynopHast paboTta MbICIIH, YTOOBI PU3HATH M MPOYYBCTBOBATH OECCMBICIEHHOCTh 3TOT'O BOIPOCA.
[Ipexne Bcero, HaI0 OTAATH cebe OTYET B TOM, UTO BCE HAIIIM 3HAHUS U TEOPUU CYTh BTOPUYHBIE MOCTU
JIEUCTBUTEIBHOCTH, T. €. MOJIETIY MTEPBUYHBIX MOJIETIEH, KAKOBBIMU SIBJIAIOTCS TAHHBIE YYBCTBEHHOT'O OTIBITA.
DT AaHHBIE HECYT Ha cebe HeU3rIaIuMbIM OTIeYaTOK YCTPOUCTBA Halllel HEPBHOW CUCTEMBI, a TaK KaK
MPOCTPAHCTBEHHO-BPEMEHHBIE OHATHSA 3aJI0°KEHBI B CAMBIX HMYKHHUX 3Ta)KaX HEPBHOUW CUCTEMBI, BCE HAIIIN
OIIYIIIEHHUS U MPEACTABICHUS, BCE MPOIYKTHI HAIIIETO BOOOPAKEHHSI HE MOTYT BBIWTH 32 PaMKH
MPOCTPAHCTBEHHO-BPEMEHHBIX KapTUH. Te€M HE MEHEE, 3TH PAMKH MOYKHO 1O U3BECTHOM CTETIEHU PACIIUPUTH.
Ho 510 Hago nenath He MyTeM WILTIO30PHOTO JBMKCHUS «BHU3» K OOBEKTUBHOM IEHCTBUTEIIBLHOCTH, «KaKas
OHA €CTh HE3aBUCHUMO OT HAIlllUX OPTraHOB YyBCTBY», @ MyTEM JBHKECHUS «BBEPX), T. €. IOCTPOCHUS BTOPUYHBIX
3HAKOBBIX MOJIEICH JeHCTBUTEIBHOCTH.

Pazymeercsi, 3HaKu TEOPUH COXPAHSIOT HEMPEPHIBHOE MPOCTPAHCTBEHHO-BpEMEHHOE OBITHE, KaK U MIEpBUYHbBIE
JnaHHbIe ornbITa. Ho B OTHOIIEHUSIX MEXKy TEMH U IPYTUMHU, T. €. B CEMaHTHUKE TEOPHUH, Mbl MOKEM MO3BOJIUTh
ceOe 3HaYUTENBHYI0 CBOOOTY, €l Oy/1IeM PYKOBOJICTBOBATHCS JIOTHKON HOBBIX AKCIIEPUMEHTAIIbHBIX (PaKTOB,
a He IIPUBBIYHOM IIPOCTPAHCTBEHHO-BPEMEHHON UHTYHULIMEN. V1 MBI MOKEM IOCTPOUTH TAKYIO 3HAKOBYIO
CUCTEMY, KOTOpasi B cBoeM (HyHKIIMOHUPOBAHUM HUKAK HE CBSI3aHA HATJISIAHBIMU MPEACTABICHUSIMU, a
MOAYUHEHA €IMHCTBEHHO YCJIOBHIO aJIEKBATHOT'O OMUCAHUA JIeUCTBUTENbHOCTU. KBaHTOBasi MEXaHHKA U
SBJISICTCSI TAKOM cucTeMoil. KBaHTOBast yacTUIa B ATOM CUCTEME — HE CEPEHbKUH WIIH OJIECTAIINI IIApUK U HE
reoMeTpHUYecKas TOUKa, a HEKOTOPOE TIOHATHE, T. €. PYHKIIMOHATBHBIN y3€]l CUCTEMBI, KOTOPBIH BMECTE C
JIPYTUMH y371aMH 00ecTieYuBaeT ONUCaHNe U MPEIBUICHUE PealbHbIX ONBITHBIX ()aKTOB: BCIBIIIEK HA IKPAHE,
MOKa3aHUi TpuOOpPOB U T. 1.



Bo3zBpatumcs k BOIpocy 0 TOM, KaK «Ha CaMOM JIeJ1e» ABMXKETCS JIEKTPOH. MBI BUJIENH, YTO U3-32
COOTHOIIEHUS HEOPEIETICHHOCTEH SKCIIEPUMEHT B MPUHITUIIE HE MOXKET AaTh HA HETO OTBETA. 3HAYMT, B
Ka4yecTBE «BHEUIHEH 4acTH» (PU3NUECKON MO/IEIH JeHCTBUTENFHOCTH 3TOT Borpoc OeccmbiciieH. Ocraercs
MIPUIKCATh €My YUCTO TEOpeTHUeCKuil cMbIci. Ho Toraa oH TepsieT HemoCpeICTBEHHYIO CBSI3b C
HaOJII01aeMBIMU SIBJICHUSIMHU M BBIPA)KEHUE «HA CAMOM JIeJie» CTAaHOBHUTCS YHCTHIM HayBatenbcTBoM! Beerna,
KOT'/Ia MBI BBIXOJIMM 3a Mpezelibl chepbl BOCHPUATHS U OOBSABIISIEM, UTO «HA CAMOM JIEJIe» UMEET MECTO TO-TO U
TO-TO, MBI IBKEMCS HE BHU3, @ BBEPX — CTPOUM MUPAMUY SI3IKOBBIX 00BEKTOB U TOJIBKO BCIIECJICTBHE
oOMaHa 3peHHsI HaM Ka)KeTCsl, YTO MbI yIIIyOJsieMcsi B 00J1aCTh, JIEXKAIIYI0 HUKE YyBCTBEHHOTO OIbITA.
Bripaxasce metadoprudecku, INIOCKOCTh, OTJEISAIONIast YyBCTBEHHBIH OIBIT OT PEAIbHOCTH, SIBIISCTCS
a0COTIOTHO HEMPOHUIIAEMOH U, MBITAsICh Pa3IJISIIETh, YTO MO HEI0, MbI BUIUM JIMILb IEPEBEPHYTOE OTPaKEHUE
NUpaMHIbl TEOPUN. DTO HE 3HAYUT, YTO UCTHUHHAS PEAIbHOCTh HEITO3HABaEMa U HAIllM TEOPUU HE SIBIISAIOTCS €€
MOJIETISIMU; Ha/I0 TIOMHUTH TOJBKO, YTO BCE ATH MOJEIIH JIEXkKAT 110 CHIO CTOPOHY YyBCTBEHHOI'O OTbITA U
0ECCMBICIIEHHO COTIOCTABIIATH OTIEJIBbHBIM JIEMEHTaM TEOPUN TpU3pauHbIe «PEaTbHOCTH 10 TY CTOPOHY, KaK
3TO Aenai, Harpumep, [lnaton. [IpencraBienue 06 371eKTpOHE Kak O MaJICHbKOM ILIApHUKE, IBHXKYIIEMCS 1O
TPAEKTOPHH, — TaKasl e KOHCTPYKIMSI, KaK U CLEIIJICHHE 3HAKOB KBAHTOBOW TeopuH. OHO OTJIIMYAETCS TOJIBKO
TEM, UTO BKJIFOYAET MPOCTPaHCTBEHHO-BPEMEHHYIO KapTUHY, KOTOPOU MBI 110 PUBBIYKE MPUITHUCHIBAEM
MIPU3PAYHYI0 PEaTbHOCTh C IIOMOILBIO OECCMBICIEHHOTO B JAHHOM CJIy4ae BHIPAYKEHUS «HA CAMOM JIENIE».

Ilepexon k co3HATETBLHOMY MTOCTPOCHHIO 3HAKOBBIX MOJEICH NeCTBUTENFHOCTH, HE ONTUPAIOLINXCS Ha KaKue-
100 HATJISTHBIEC TIPECTAaBICHUS O (PU3MUYECKIX 00BEKTax, — O0JbIIoe GritocoPcKoe 3aBOCBaHNE KBAHTOBOM
MexaHuku. PakTudecku pU3MKa crajga 3HaKOBOM MOJIeNbIo co BpeMeH HbloTOHA 1 MMEHHO CBOEH 3HAKOBOCTH
OHa ObLa 00s13aHa ycrexamu (YMCIIEHHBIE PacyeThl); OJTHAKO HarJIsAHbIE MPEACTABIECHUS IPUCYTCTBOBAIHU B
KayecTBe HEOOX0IMMOro 3ieMeHTa. Tenepb OHU CTajau HeoOs3aTeIbHBIMU, U 3TO PACIIUPUIIO Kilacce
BO3MOKHBIX Mojienield. Te, KTO XOTST BO YTO ObI TO HU CTaJ0 BEPHYTH HATJSIIHOCTD, XOTS BUJAT, YTO TEOPHS
dydie paboTaer 06e3 Hee, MPU3BIBAIOT Ha JeJie MPOCTO K CYKEHMIO Kilacca Mojieneil. Bpsa mu uM 3to yaacres.
WX MOXHO CPaBHHUTH C TEM UyJJaKOM, KOTOPBI B TAPOBO3 3aIPsral JOMIaIb, UOO XOTSI OH U BUAET, YTO
MIOBO3Ka JIBMOKETCS 0€3 JIOoIIaH, NPU3HATh TAKOE M0JIOKEHNE HOPMAJIbHBIM OBLIO BBIIIE €r0 CHil. 3HAKOBBIE
MOJIEJIA — 3TO MApOBO3, KOTOPHIH BOBCE HE HY)KAAETCS B JIOMIAAN HATJIATHBIX MTPEICTABICHUNA ISl KQXKIOTO U3
CBOHUX ITOHATHM.

13.8. KpyweHue getepmmHuama

BTopoii BaxHBIN pe3yIbTaT KBAHTOBOW MEXaHUKH, UMEIOIIHH o01edunocodckoe 3HaYCHUE, — 3TO KPYIICHHE
neTepMuHu3Ma. JleTepMHUHI3M — 3TO MOHATHE Priiocodckoe. ITUM UMEHEM Ha3bIBAIOT BO33PEHUE, COTIIACHO
KOTOPOMY BCC CO6I)ITI/I$[, MPpOUCXOAAIINE B MUPEC, UMCIOT BIIOJIHC OIIPCACIICHHBIC MPUYNHBI 1 IPOUCXOIAT C
HE0OXOIUMOCTHIO, T. €. HE IPOU30MTH HEe MOTYT. [IOMBITKH YyTOYHHUTH 3TO OMpe/esieHne 00HAPYKUBAIOT B HEM
JOTHYECKHE NePEeKThI, KOTOPBIE MEIIAIOT TOYHOW ()OPMYITHMPOBKE 3TOTO BO33PEHUS B BUIC HAYYHOTO
MOJIOXKEeHUS 0e3 BBEJICHUS KaKUX-JIMOO JOMOIHUTENBHBIX MPEACTaBICHUI 00 00beKTUBHON peanbHOCTU. B
CaMOM A€JI€, 4TO 3HAYUT «COOBITHSA UMEIOT HpI/I‘-II/IHLI»? PaszBe MOKHO YKa3aTb KaKOC-TO «KOHCYHOC) YUCIIO
MIPUYMH JAHHOTO COOBITUS U CKa3aTh, YTO APYTUX MPUUKH HET? W 4TO 3HAYUT, YTO COOBITHE «HE MOTJIO HE
npou3oiT»? Eciu TonbKO TO, 4TO OHO MPOU30IILIO, TO YTBEPKAECHHUE 00pallaeTcsl B TABTOJIOTHIO.

Onnako GUIOCOPCKHUI TETEPMUHN3M MOXKET MOTYYUTh 00JIee TOUHOE UCTOJKOBAaHHUE B paMKax HAyYHOH
TEOPHH, TIPETCHIYIONIEH Ha YHUBEPCATBHOE OMIMCaHUE PealTbHOCTH. Y TeHCTBUTENBHO, OH MOTyYHIT TAKOE
UCTOJIKOBAaHUE B paMKaX MexaHuyusma — Hay4dHO-(pruocodcKkoil KOHIENIINY, BOSHUKIIEH Ha 06a3e ycrexoB
KIIACCHYECKON MEXaHHKH B MIPHUIIOKECHUH K JIBIKCHHUSAM HeOecHBIX Tes. CoriacHO MEXaHUCTHIECKON
KOHICIIIHUU MHUP — 3TO TPEXMCPHOC CBKIMAOBO MPOCTPAHCTBO, 3aIIOJTHCHHOC MHOKCCTBOM 3JICMCHTAPHBIX
YacTHIl, KOTOPBIE IBUXKYTCS 110 HEKOTOPBIM TPACKTOPUSAM. MeXTy YaCTHIIAMH JICHCTBYIOT CHJIBI, 3aBUCAIIIE OT
HX PACHOJIOKCHUA APYT OTHOCUTCIILHO ApyTra, a ABUKCHHUC YaCTUL MOAYUHACTCA 3aKOHAM MCXaHUKU Hrrotona.
[Tpu TakoM mpeCTaBICHUN O MUPE €r0 TOYHOE COCTOSIHUE (T. €. KOOPIMHATHI U CKOPOCTH BCEX YACTHII) B
HEKOTOPBIi (PUKCHPOBAHHBII MOMEHT BPEMEHHU OHO3HAYHO ONPEAEIseT TOUHOE COCTOSIHUE MUPA B JII000i
JIPYTOoil MOMEHT. 3HAMEHUTHIN (paHIly3ckuii MmaTtemMaTuK 1 actpoHoM I1.Jlarutac (1749—1827) Beipasui 3To
MIOJIOKEHHE CIICAYIOIIMMU CIIOBAMH:

yM, KOTOpOMY OBUIH OBl U3BECTHEI JJIA KaKoTo-1nbo JAaHHOTO MOMCHTA BCC CUJIbI, OAYHICBJIAOIINE IPUPOAY, U
OTHOCHUTCIBHOC ITOJIOKECHUE BCEX €€ COCTAaBHBIX qaCTefI, ecii ObI B)IO6aBOK OH OKa3aJICga J0CTaTOYHO



OOIIMPHBIM, YTOOBI TTOTYUHHUTH 3T JIAHHBIC aHATN3Y, OOHSIT OBl B OJTHOU (DOPMYIIe TBMKCHHSI BEIIMIANIIINX TSI
BcenenHoii HapaBHe ¢ IBMKEHUSIMH MEIbUYalINX aTOMOB: HE OCTalI0Ch Obl HUYETO, YTO ObLIO ObI 17151 HETO
HEIOCTOBEPHBIM, ¥ OY/IyIIee, TAK XKe KK H IPOLICAIIEE, IPEACTAN0 Obl IEPE ero B30POM-.

OTa KOHIENIHUS NOTy4Hiia Ha3BaHUE 1an1aco8cko2o demepmunuzma. OHa SBISIETCS 3aKOHHBIM U HEU30€KHBIM
CJIEICTBUEM MEXaHUCTHUYECKON KoHIenuuu Mupa. [IpaBaa, ¢ coBpeMeHHOI TOukH 3peHust (GOpMyJIHPOBKa
Jlanaca Hy»JaeTcsi B HEKOTOPOM YTOUHEHHUH, TaK KaK Mbl HE MOKEM MPU3HATH 3aKOHHBIMU MOHATHUS
BCEBEIYILIET0 pa3yMa U abCONMIOTHON TOUYHOCTH u3MepeHus. Ho ee nerko MoiepHU3UpOBaTh, MPaKTUYECKU HE
MEHss CMBbIcIa. MBI TOBOPUM, UTO €CJIM U3BECTHBI C IOCTATOYHON TOYHOCTHIO KOOPJAUHATHI M UMITYJIbChI BCEX
YacTHIl B JOCTATOYHO OOJILIIOM 00BbeMe MPOCTPAHCTBA, TO MOYKHO PacCUMTaTh MOBEAEHUE JIF00O0M CHUCTEMBI B
1r000M 3a/JaHHOM MHTEpBaJie BpEMEHH C JII000H 3a1aHHOM TOYHOCTHIO. I3 3TOI (OpMYIMPOBKH, KaK U U3
nepBoHavYaIbHOU (hopmynpoBku Jlammaca, MOKHO c/ieniaTh BBIBOJ, UTO BCe OyyIine cocTosiHus Beenennoi
npenonpeneneHbl. HeorpaHMueHHO MOBBIIIAsS TOUHOCTh U OXBAaT U3MEPEHM, Mbl HEOTPAaHUUEHHO YJINHAEM
CPOKH TpeqickazaHui. Tak Kak HUKaKUX MPUHIIUITAAIBHBIX OTPAHUYEHUN Ha TOYHOCTh U OXBAT U3MEPEHHUI, T.
€. TAKUX OTPAHUYCHUH, KOTOPBIE BHITEKAIN OBl HE U3 OTPAaHUUYEHHOCTH YEJIOBEUECKUX BO3MOXKHOCTEMH, a U3
MIPUPOBI OOBEKTOB U3MEPEHUS, HE CYIIECTBYET, Mbl MOXEM IMPEACTaBUTh ceOe MpeAeIbHbIN CiIydail 1 3asiBUTh,
YTO Ha CaMOM JieJie Bce Oy ayIee Mupa onpeeieHo yxe ceifuac 1 abCOoN0THO OTHO3HAYHO. 371eCh BBIPAKEHUE
«Ha CaMOM JIeJie» IPUOoOpeTaeT BIOIHE OTUETIMBBIA CMBICT; Hallla MHTYULUS JIETKO MPU3HAET 3aKOHHOCTD
3TOTO «Ha CaMOM JIEJIE» U CONPOTHUBIISAETCS €r0 NUCKPEAUTALINH.

Wtak, MexaHUCTHUYECKas! KOHLEIIU MUPA IPUBOIUT K MPEICTABICHUIO O TIOJIHOHN 1eTepMUHUPOBAHHOCTH
siBiieHud. Ho 3TO mpoTHBOpeYUT CyOBEKTHUBHOMY OIIYIIEHHIO CBOOO bl BBIOOPA, KOTOPHIM MBI 00JIaJaeM.
Ortcroza 1Ba BBIXO/1a: MPU3HATH OLIYILIIEHHE CBOOO/IbI BEIOOpA «HILTFO30PHBIMY WIIH K€ MIPU3HATH
MEXaHUCTHYECKYIO KOHIICTIIINIO HETOJHON B KaUeCTBE YHHUBEPCAIbHOW KapTUHBI Mupa. Ceifuac yxe TpyaHO
CKa3aTh, B KAKOM MPOIMOPLUH pa3AesUINCh HAa 3TU JABE TOUKU 3PEHUS MBICIISIIHE JIOAN «TOKBAaHTOBOW» SMOXH.
Ecnu moaxoauTh K BOIPOCY C COBPEMEHHOH MO3UIIHH, TO, TaKe HE 3HAas HUYEro O KBAaHTOBOM MEXaHUKE, HAaJI0
PELIUTENBHO BCTaTh Ha BTOPYIO TOUKY 3peHUs. MBI MOHUMaeM ceddac, 4To MEeXaHUCTUYeCKasi KOHIENIHUs, KaK
1 Jr00asi WHAst KOHLETIIHS, SBJISIETCS JINIIb BTOPUYHOM MOJIEJIBI0O MUPA TIO OTHOIICHHIO K TIEPBUYHBIM JTaHHBIM
OTIbITA, IO3TOMY HETOCPEACTBEHHbBIE JTaHHBIE OIbITA BCerAa 001aJal0T MPUOPUTETOM Tepes 0001 TeopHei.
Omymenue cBo0O0 bl BEIOOpA €CTh IEPBUYHBIN OMBITHBIN (DaKT, Kak ¥ Ipyrue NepBUYHbIC (DaKThI TyXOBHOTO U
YyBCTBEHHOI'O OIbITa. TEOpHs HE MOXKET OTBEPTHYTh 3TOTO (PaKTa, OHA MOXKET JIUIIb COMIOCTABUTh C HUM
KaKHe-TO HOBbIE (DaKThl — TPOIIEypa, KOTOPYIO MBI IIPY BBIITOITHEHUHN OIIPEICIICHHBIX YCIIOBH HAa3bIBaEM
obvacuenuem pakra. O0bIBUTH CBOOOY BEIOOpA «MIITFO30pHON» TaK K€ OECCMBICICHHO, KaK OOBSIBUTD
YEIIOBEKY, Y KOTOPOTo OOJUT 3y0, UTO €ro OIIYIICHHE «HJUTFO30PHO». 3y0 MOXKET OBITh COBEPIIEHHO 3JI0POB, a
olryieHne 60JIM — OBITh Pe3yJIbTATOM pa3Ipa)KeHUs ONPEIETIEHHOr0 yJyacTKa MO3ra, OJJHAKO OT 3TOTO OHO He
CTAaHOBUTCS «MJUTIO30PHBIMY.

KBanTOBas MexaHuKka pa3pymmnia qeTepMuHu3M. [Ipexie Bcero, 0ka3aloch JIOKHBIM MPEACTaBlIeHUE 00
3JIEMEHTapHBIX YaCTHUIaX KaK O MAJIEHbKHX TeJNIbLIaX, IBUKYIIUXCS [0 OMPEIeICHHBIM TPAEKTOPUSM, a,
CJIeIOBATENLHO, PYXHYJIA M BCSI MEXaHUCTHUYECKAasl KAPTUHA MUPA — TaKasl MOHSATHAs, PUBBIYHAS U, Ka3aJ0Ch
Obl, coBeplieHHO HecoMHeHHas1. Pu3nuku XX B. y)Ke€ HE MOTYT ICHO U yOETUTENbHO, KaK 3TO YMETH PU3UKU
XIX B., pacckazaTh JIOASIM, YTO Ha camom Oele TIPEACTABIIET COO0M MUP, B KOTOPOM OHH XHBYT. Ho
JNETEPMUHU3M PYXHYJI HE TOJIbKO KaK YaCTh MEXaHUCTUYECKON KOHIIEMIIMH, HO U KaK YacTh JIF000I KapTHUHBI
Mupa. B npuHImne MoxxHO ObUTO OBl IPEJCTABUTH ce0e TaKoe MOJHOE ONMUCcaHue (KapTHHY ) MHpa, KOTOPOe
BKJIIOYAET JIMIIb peaibHO HaOI0jaeMble SIBJICHUS, HO 1ae€T OJJHO3HAUHbIE MPEeACKa3aHus BCeX SBJICHUH,
KOTOpBIE Koraa-nibo OyayT HaOmroaarbes. Tenepb Mbl 3HaeM, 94TO ATO HEBO3MOKHO. MBI 3HaeM, 4TO
CYILLECTBYIOT CUTYyalllH, B KOTOPBIX MPUHIUITHAIBHO HEBO3MOXKHO MPe/IcKa3aTh, KAKOE U3 MHOXKECTBA
MBICITUMBIX SIBJICHHH OCYIIECTBIISIETCS B ICHCTBUTENHLHOCTU. boJiee TOro, 3TH CUTYyaIlllH SBIISIOTCS COTTIACHO
KBaHTOBOI MEXaHUKE HE UCKIIIOUEHHEM, a OOIIMM MIPABUIIOM; CTPOTO €TEPMUHUPOBAHHBIE UCXO/IbI SBIISIOTCS
KaK pa3 UCKIII0OUeHUEM 13 mpaBuia. KBaHTOBO-MEXaHUYECKOE OMUCAHKE JEHCTBUTENFHOCTH — CYIIIECTBEHHO
BEPOSATHOCTHOE OIMCAHUE, a OJTHO3HAYHbIE MPEJICKA3aHUs OHO BKIIIOYAET JIUIIb KaK MPeIeIbHbBIN CITydai.

B xagecTBe mpumepa pacCMOTPHUM OIIBIT C TU(PpaKIUE HIEKTPOHOB, U300pakeHHBIN Ha puc. 13.1. YcnoBus
OTIBITA MOJHOCTBIO OTPEAENICHBI, KOTIa 3aJJaHbl BCE TEOMETPUUYECKUE TTApaMETPhl YCTAHOBKU M HaYaJIbHBIN
HMITYJIbC 3JIEKTPOHOB, UCITyCKAEMBIX IMyIITKON. Bce 371eKTpOHbI, BEUIETAIOIIME U3 MYIIKH U MOTA al0IIue Ha
9KpaH, HaXOJSTCS B PaBHBIX YCIOBUSAX U OMHICHIBAIOTCSA OJHOM BOTHOBOW (hyHKIIMEH. Mexay TeM OHU



TIOrJIOIIAr0TCA (I[aIOT BCHLIIHKI/I) B pa3HBIX TOYKAX 3KpaHa, U 3apaHeC NpCACKa3aTh, B KaKOH TOYKE JacT
OJICKTPOH BCHBINIKY, HEBO3MOXKHO, HEJIB3A JAXKE MPEACKA3aTh, OTKIIOHUTCA JIM OH HAa HAILIEM PUCYHKE BBEPX
HJIM BHU3, MOKHO YKa3aTb TOJIbKO BEPOATHOCTDL NOIMAAaHUA B PA3JIMYHBIC YYACTKH SKpaHa.

HO3BOJII/ITCHBHO, OIHAKO, 3a/1aTh BOIIPOC: MOYCEMY MbI YBCPCHBI, UTO €CJIM KBAHTOBAA MCXAaHUKA HC MOXCT
NpeaACKa3aTb TOYKY IIOMMadaHUs 3JICKTPOHA, TO U HUKAKAA 6yz[yma;1 TCOpHA HEC CMOXKET CACIIATh 3TOT0?

Ha stot BOIIPOC MBI JaJUM HE OJHH, a HEJIbIX ABAa OTBETA; BOIIPOC BIIOJTHE 3aCITy>KUBACT TAKOI'O BHUMAaHUSI.

IepBbIit 0TBET MOKHO Ha3BaTh (popmanbHbIM. OH TakoB. KBaHTOBas MexaHMKa OCHOBaHA HA TOM MPHHIIUIIE,
YTO OMKCAHUE C TTOMOILBIO BOJTHOBON (DYHKIMH SIBISIETCS MAaKCUMaJIbHO MOJHBIM OIMUCAHUEM COCTOSIHUMN
KBaHTOBOM YacCTHUI[bl. DTOT IPUHLIMII B BUJIE BBITEKAIOIIETO U3 HEFO COOTHOILIEHUS! HEOIIPENEIEHHOCTEN
MIOATBEPKJIEH OTPOMHBIM YHCIIOM 3KCIIEPUMEHTOB, HHTEPIIPETALNA KOTOPBIX CONECPKUT MOHSITHS TOIBKO
HU3KOTO YPOBHS, HEOCPEICTBEHHO CBS3aHHBIEC C HAOIIOIaeMBIMHU BeTMUMHAMH. BBIBO/IbI KBAHTOBOIA
MEXaHHMKH, BKJIIOYAOIIKe 00jiee CI0KHbIe MaTEMaTHUECKHUE PacueThl, MOITBEPKICHBI ellle OOJbIINM YHCIOM
9KCIIEPUMEHTOB. 1 HET pelnTeNbHO HUKAKUX YKa3aHUI Ha TO, YTO MBI JOJKHBI YCOMHUTBCS B 3TOM
npuHuuine. Ho oH paBHO3HaYeH HEBO3MOXKHOCTH MpeAcKa3aHuil TOYHOTO ncxo/a omnbita. Hanpumep, yToOb!
yKa3aTh TOUKY Ha IKpaHe, KyJa MoTajaeT IEeKTPOH, Ha/I0 3HATh O HEM OOJIbIIIe, UM JTAeT BOJHOBAS (DYyHKITHS.

BTopoii 0TBET MBI HAYHEM C TOT'O, YTO MOIBITAEMCS IIOHATH, [I0YEMY HAM HUKAK HE XOYETCS COIVIACUTBCS C
HEBO3MOXHOCTBIO ITPEJICKA3aHUs TOUKH, Ky1a onajaeT 31eKTpoH. CToneTus pa3BUTUA GU3NKU IPUYUUIN
JIOJIEU K MBICJIH, YTO JBM)KCHHE HEOLYIIEBICHHBIX TEJI PETYIUPYETC UCKIFOYUTEIBHO BHEITHUMH 10
OTHOILLIEHUIO K HUM IIPUYMHAMM U YTO ITyTEM JOCTATOYHO TOHKOI'O MCCIECAOBAHUS 9T IPUYHUHBI MOKHO BCEraa
00OHapYKUTb, nOOCMOmMpems UX. DTO yOexaeHue ObIJI0 BIIOJIHE ONPaBAaHO, OKA CYMTATIOCH BOZMOKHBIM
MIOACMAaTPHUBATh 32 CUCTEMOM, HE B HA HEE, 4YTO UMEJIO MECTO B ONIBITAX HAJl MAKPOCKONUYECKUMH TEJIaMHU.
IIpencraBbre cebe, uyTo Ha puc. 13.1 paccenBaroTCsl HE ANEKTPOHBI, a MyIIEYHbIE Apa U YTO Bl U3yUYaeTe uxX
JBHKEHNE. BBl BUIUTE, 4TO B OTHOM CiIydae sIpO OTKIOHSETCS BBEPX, a4 B IPYTOM — BHM3, U BBl HE JKEJIAETE
BEPUTH, YTO 3TO NMPOUCXOAUT CaMo T0 cebe, a yOSKACHBI, UTO pa3Iuyie B MOBEICHUHU sAep 00bIACHACTCS
KaKOM-TO peaJIbHOW NMPUYMHON. Bl CHUMaeTe MoeT sipa Ha KUHOIJIEHKY WM NPEIIIPUHUMAETE elle KaKHe-TO
JEICTBUS U, B KOHIE KOHIIOB, HAXOAUTE Takue sBICHUS A1 U A, CBI3aHHBIE C NIOJIETOM Spa, YTO IPU HAIUYUHU
A\ A1pO OTKIIOHSIETCS BBEPX, a IIPU HAJIN4UU A> — BHU3. U BBl roBOpUTE, YTO A — MpPUYMHA OTKJIIOHEHHMS sJipa
BBEpPX, a 4, — NpHUYMHA OTKJIOHEHUS BHU3. BO3MOXHO, 4TO Ballla KaMepa OKayKeTCsl HECOBEPILEHHOM MU BaM
IIPOCTO HAJ0ECT UCCIEAOBAHUE U BbI HE HAllleTe HCKOMOW Npu4YuHbl. HO BBI BCe-Takn OCTaHETECH B
yOeXJIeH!H, UTO Ha CAMOM JIeJIe IPUYMHA CYIIECTBYET, T. €. €CJIM Obl BbI MOJIyYllle TOCMOTPEIH, TO SIBICHUS 4
" A, 6buTH ObI OOHAPY KEHBI.

Kak >xe 00cToUT 71e510 B OIBITE € AJIEKTpOHaMU? Bbl CHOBa BUJIUTE, YTO JIEKTPOH B OJHUX CIIydasiX
OTKJIOHSIETCSI BBEPX, B IPYTUX — BHU3 U B IIOMCKAaX IIPUYUHBI [IBITAETECH IPOCIIEIUTD 34 €T0 IBUKEHUEM,
IOACMOTpETh 3a HUM. HO TyT OKa3pIBaeTCs, 4TO BBl HE MOYKETE ITOACMOTPETH 3a 3JIEKTPOHOM, HE BIIUSS HA €TI0
cyab0y caMmbIM KaTacTpoduyeckum o0pa3oM. UToObI «yBUIETHY» 3JEKTPOH, HAJI0 HAIPAaBUTh HAa HETO MOTOK
cBeta. Ho cBEeT B3auMOIEHCTBYET € BELIECTBOM NOPLUSAMHU, KBAHTAMH, KOTOPBIE MOAUNHAIOTCSA TOMY XK€
CaMOMY COOTHOUICHMIO HEOIIPEEICHHOCTEH, YTO U DJIEKTPOHBI, U ApyTHe YacTulbl. [loaTomy ¢ nomomipro
CBETa, a TAKXKE C IOMOIIBIO JIIOOBIX IPYTHX CPEJICTB MCCICIOBAHNUS BBIUTH 3a MPEENIbl COOTHOLICHUS
HeolpeesleHHOCTeH He yaaercs. [IbITasch yTOUHUTh KOOPANHATY 3JIEKTPOHOB C TOMOIIBIO (POTOHOB, MBI JINOO
coolmraeM emy Takoi OOJIBIION M HEOTIPeIeIeHHBIN UMITYJIbC, KOTOPBIA IOPTUT BECh SKCIIEPUMEHT, JIHOO
U3MeEpPsieM KOOPJIMHATY TaK Tpy0o0, YTO HE y3HAaeM O Hell HU4ero HoBoro. Takum oOpaszoM, siBieHuid 41 U Ay, T.
€. IPUYMH, 110 KOTOPBIM 3JIEKTPOH B OJJHUX CIIydasX OTKJIOHSETCS BBEPX, a B IPYTUX CIy4asX BHU3, HE
CYILLECTBYET B JCMCTBUTEIBHOCTU. A YTBEP)KIEHHUE, YTO «HA CAMOM JIEJI€» KaKasi-TO IPUYMHA €CTh, TEPSET
BCSIKMW HAy4YHBIA CMBICII.

Nrak, cymecTByIOT IBJIICHHS, Y KOTOPBIX IPUYUH HET, TOYHEE, CYLIECTBYET Psl BO3MOKHOCTEH, U3 KOTOPBIX
OJlHa OCYIIECTBIIsIETCS 0€3 BCAKON NMPUUMHBL. DTO HE 3HAYUT, YTO MPUHIUI IPUUYMHHOCTH BOOOIIE CIIEAyeT
OTOPOCHUTB: B TOM K€ OMBITE €CIH OTKJIIOYUTD JIEKTPOHHYIO MYIIKY, TO BCOBIIIKH HA 3KpaHe BOOOIIE UCUE3HYT
U IIPUYMHON UX UCUE3HOBEHHUs OyJeT OTKIII0YeHue mymku. Ho 3To 3HauuT, 4T0 €ro Halo CyIEeCTBEHHO
OTPaHUYUTh I10 CPABHEHUIO C TEM, KaK OH IIOHMMAJICS B KJIACCUYECKON MEXaHUKE U KAK OH JI0 CUX IIOP



IIOHHUMACTCA O6I>I[[€HHI)IM CO3HaHHUEM. Y HCKOTOPBIX SIBIICHHI IMPUYKUH HCT, UX HAA0 MPUHUMATH IIPOCTO KaK
HCYTO JaHHOC. TakoB YK MHDP, B KOTOPOM MBI JKUBCM.

BTopoii oTBET Ha BOIPOC O MPpUYMHAX HAIIEH YBEPEHHOCTH B CYIIIECTBOBAHUU HETIPEICKA3YEMbIX SBICHUN
COCTOHT B TOM, YTO C TIOMOIIIbIO COOTHOIICHHS HEOTIPEICIICHHOCTEH MBI YsCHSIEM cebe He TOJIBKO MacCy HOBBIX
(hakToB, HO U MPUPOY TOTO MEPEIOMa B OTHOIICHUU MPUIMHHOCTH U MPEACKa3yeMOCTH, KOTOPbI MPOUCXOIUT
MIPU BTOP>)KEHUH B MUKPOMUP. MBI BUIUM, YTO Bepa B aOCOIIOTHYIO IPUIMHHOCTh IIPOUCTEKANA U3
MOJTYAJIUBOTO MIPEIMOJIOKEHUS O HATMYUK OECKOHEYHO TOHKUX CPE/ICTB UCCIIEIOBAHUS, «IIOJICMAaTPUBAHUSD) 32
o0bexToM. Ho, 10iAst 10 3ieMEeHTapHbIX YacTHll, (PU3UKKU OOHAPYKUIIM, YTO CYIIECTBYET MUHUMAJIbHBIN KBAaHT
JEUCTBUSA, U3MEPAEMBIN TOCTOSTHHOM [1maHka, u 3TO co3a€T MOPOYHBINA KPYT MPHU MOMbBITKAX I€TAITU3UPOBATH
CBEpPX MEpbI OMUCAHNE OJJHOM YaCTHILIBI C TOMOLIBIO Ipyroi. Y abcomoTHast MPUYUHHOCTD PYXHYJIa, @ BMECTE C
Helt u nerepmMuHu3M. C obmmedunocodckoit TOUKK 3peHHs MPEACTABIIAETCS BIIOJIHE ECTECTBEHHBIM, UTO €CITH
HE CYIIECTBYET OECKOHEUHOW JEIMMOCTH MAaTEePHH, TO HE CYIIECTBYET U OECKOHEYHOU JeTaTbHOCTU OTMCAHUS,
TaK 4TO KpYIIEHUE IETEPMHUHU3MA MPEACTABIAETCS O0Iee eCTECTBEHHBIM, YeM €CJIH Obl OH COXPaHHIICA.

13.9. «CymaclueALme» TeOpun U MeTaHayka®

VYcmexu KBaHTOBOM MCXAaHUKH, O KOTOPBIX MbI TOBOPUJIX BBIIIC, OTHOCATCS I''TABHBIM 06p330M K OIIMCAaHUIO
HEPCIIATUBUCTCKUX YaCTUL, T. €. HaCTHUL, ABMKYIIUXCA CO CKOPOCTSAMU, MHOTO MCHBIIMMH, YEM CKOPOCTH
CBeTa, Tak 4To 3¢ (heKTaMu, CBI3aHHBIMU C TEOpUEi OTHOCUTENHHOCTHU (PEIATUBUCTCKUMU dPPEeKTaMu), MOKHO
npeHeOpeub. IMEHHO HEPENATUBUCTCKYIO KBAHTOBYIO MEXAHUKY Mbl UMENIN B BUJY, KOT'/1a TOBOPUJIU O €€
MOJIHOTE U JIOTHYECKOH cTpoitHOCTH. HepenaTuBucTckast KBAaHTOBAsi MEXaHHUKa JOCTATOYHA ISl OMTUCAHUS
SIBJIGHUH aTOMHOTO YPOBHSI, HO (PM3UKa JIEMEHTAPHBIX YaCTHI BHICOKMX SHEPTHil TpeOyeT CO3/1aHusl TEOPHH,
COBMeIIAIONIEeH 1Ied KBAHTOBOW MEXaHUKU U TEOPUH OTHOCUTENBHOCTH. Jl0 CHX MOp HA 3TOM MYTH
AOCTUTHYTHI JIMIIb YaCTUYHBIC YCIICXU, GILI/IHOﬁ u HOCHGI{OB&TCHBHOﬁ TCOPHHU SJICMCHTAPHBIX YaCTHUIL,
OOBSCHSIIONIEH OrpOMHBIN MaTepuai, HAKOIUICHHBIN SKCTIEpUMEHTATOPaMHt, He CylecTBYyeT. [lonbITku
IIOCTPOUTH HOBYIO TEOPHIO IIyTEM HEIPHUHIMIIHAIBHBIX UCIIPABICHUM CTAPON TEOPUU HE IPUBOJAT K
3HAUUTENbHBIM pe3ynbTaraMm. Co3gaHue yI0BIECTBOPUTEIbHON TEOPUHN FIEMEHTAPHBIX YaCTULl YIIUPAECTCS B
YpEe3BBIYAITHYIO0 CBOCOOPA3HOCTh ATOM 00JIACTH SIBJICHUH, MPOUCXOSANINX KaK ObI B COBCEM HHOM MHUPE U
TpeOyIOIIHX AJIsi CBOETO OMUCAHUS COBEPIICHHO HEOOBIYHBIX MOHSATHI, B CaMOil OCHOBE PACXOISIIUXCS C
MPUBBIYHONW HAM TTOHSATHOW CXEMOM.

B konue 50-x ronoB I'eitzeHOepr npeanokKusl HOBYIO TEOPHUIO JIEMEHTAPHBIX YaCTHII, 03HAKOMHUBIIINCH C
Kotopoi bop cka3ain, 4To OHa BpsJ JIM OKAKETCA BEPHOM, IOTOMY YTO OHA «HEJOCTATOYHO CYyMaCIIEIIIAs).
Teopust feiCTBUTEIHHO HE MOTYYHIIa IPU3HAHMS, @ METKOE 3aMedanne bopa crano u3BecTHO BceM (pU3UKaM U
Jla)Ke MOTMaJo B MOMYJISIpHYO JuTepaTypy. CIOBEUKO «cyMacuieIias eCTeCTBEHHBIM 00pa3oM
acCOLMUPOBAIIOCH C AMUTETOM «CTPAHHBII, IPUMEHIEMBIM K MUPY 3JIeMEHTapHbIX yacTull. Ho o3Havaer nu
«CyMacIIeIIasy moabKo «CTpaHHas», «HeoObraHas»? [loxanyii, ecau 661 bop ckazan «HeI0CTaTOYHO
HeoOBbIYHAs», ahopu3Ma He MoTy4ursioch Obl. CIIOBO «cymacuie ias» BHOCUT OTTEHOK «IAIbHAas, «B3SBIIAACS
HEU3BECTHO OTKYyAa» U OJecTsiie XapakTepu3yeT HIHEUTHIO CUTYAIIUIO B TEOPUH AJIEMEHTApHBIX YacTHII,
KOTJIa BCEMU MPU3HACTCA HEOOX0AUMOCTh TITy0OKO# IepecTpoiiku TeOpuH, HO, Kak K HEll IPUCTYNHUTB,
HEU3BECTHO.

Bo3Hukaet Bompoc: HEyKelu «CTPaHHOCThY» MUPA 3JIEMEHTAPHBIX YACTHI, HEIPUMEHUMOCTh K HEMY Halllel
WHTYUIIH, BEIPaOOTaHHOW B MaKpOMHpE, 0OpEeKaeT HaC OTHBIHE U HABEYHO Ha OTy’>KJaHue B TEMHOTE?

Bnaymaemcs B mpupoly BO3HUKIIMX TpyaHOCTeH. [IpuHImn co3nanus popMaan30BaHHBIX S3bIKOBBIX MOJETEH
NEHCTBUTENBLHOCTH HE MOCTpaiai MpH Mepexoie K u3yueHuto Mukpomupa. Ho eciu xonecuku 3Tux Mozaenei —
¢du3nyeckre NOHATHS — OpaJIUCh B CBOEH OCHOBE M3 HALIETO MOBCEJHEBHOIO MAKPOCKOIIMYECKOTO OMbITa U
JMILIb YTOYHSUIUCH TyTeM (pOpMaIn3aliuy, TO Il HOBOI'O «CTPAHHOI'0» MHUPA HY>KHbI HOBBIE «CTPAHHBIE»
MIOHSTHSI, KOTOPBIE B35Th HEOTKYJAa U KOTOPBIE IPUAETCS, CIEJOBATEIbHO, U3TOTOBIIATH 3aHOBO, J1a €I1IE U
COEIMHUTH UX JOJKHBIM 00pa3oM B LIEJIOCTHYIO cxemy. Ha nmepBom 3tare ucciieJoBaHus MUKpOMHpA OJTHO U3
TaKUX KOJIECUKOB — BOJIHOBAsl (DYHKIIMSI HEPEISATUBUCTCKONW KBAHTOBOM MEXaHUKH — OBLIO M3TOTOBIIEHO
CPaBHMUTEJIBHO JIETKO, ONUPAsICh HA YK€ CYIIECTBOBABUINI MaTeMaTUUYECKHI anmapar, CIy>KUBLIUH JTst
OIMCaHMs MAaKPOCKOMMYECKHX SIBICHUH (MEXaHUKa MaTepUaIbHON TOUKH, MEXaHHUKa CIUIOIIHBIX Cpejl, TEOpus
Matpuil). du3ukamM IpocTo MOBE3I0: OHU HALLIM IPOoOpa3bl HEOOXOAUMOTO UM KOJIECHKA B ABYX



(COBEpILIEHHO pa3IMYHbIX) KOJIECHKaX MAaKPOCKOIINYECKON (PU3UKU U COCTABUIIM U3 HUX «KEHTaBpa» —
KBaHTOBOE IIOHATHE BOJHBI-4aCTULIBI.

OpHako Helb3s BCe BpeMsl pacCUUThIBaTh HAa Be3eHHe. YeM riry0ske Mbl IPOHUKAEM B MUKPOMHUP, TEM CUJIbHEE
OTIUYAIOTCS HEOOXOIUMBIC MTOHATHSI-KOHCTPYKTHI OT IPUBBIYHBIX MOHSATUI MaKPOCKOITMYECKOTO OIBITa H TEM
MEHbIIIE BEPOSITHOCTh COOPYIUTH UX C X0y, 0€3 BCAKMX HHCTPYMEHTOB, 0€3 BCsKoil Teopun. Cie0BaTeNbHO,
MBI JIOJKHBI TOABEPTHYTH HAYYHOMY aHAJIM3y caMy 3a/1auy MOCTPOCHHS HAyUHbIX MOHATUN U TEOPHid, T. €.
cogepuiums o4epeoHoll memacucmemHulil nepexoo. YToObl KBaTUPHUIIMPOBAHHO TOCTPOUTH OMPECICHHYIO
($u3MYECKyI0 TEOPHUIO, HAM HY>KHa 0011ast TEOPHsI MOCTPOSHHs (PU3MUECKUX TEOpUil (MeTaTeopusi), B CBETE
KOTOPOU MPOSICHUTCS MyTh PEIICHUS HAIIEl KOHKPETHOM 3a1aun. CpaBHEHHUE HAIISIAHBIX MOJIENIEH CTapon
(GU3MKH C J01IabI0, @ A0CTPAKTHBIX 3HAKOBBIX MOJIEJIEH C ITAPOBO30M, MOXHO Pa3BHUTh CIEAYIOLUIMM 00pa3oM.
Jlomagy mpenocTaBieHbl B HAIlIE pacropsbkeHue mpupoaoid. OHU pacTyT U Pa3MHOKAIOTCS CaMH T10 ceOe, u
YTOOBI UCIIONIB30BATh X, HE HYKHO 3HATh UX BHyTpEeHHee ycTpoHCcTBO. HO mapoBo3 Mbl JOIKHBI TOCTPOUTH
camu. /{7151 5TOro Mbl TOJKHBI MOHATH MPUHIUIIBI €r0 YCTPOCTBA U GU3NYECKUE 3aKOHBI, JIeKaIINe B UX
OCHOBE, a TAK)K€ MMETh KaKUEe-TO MHCTPYMEHTHI JJ1sl paObOThI. [IbITasCh HOCTPOUTH TEOPHIO «CTPAHHOTO» MHPA,
HE UMesl MeTaTeopu (PU3NYECKUX TEOPUid, Mbl yIOJO00IsIeMCsl YeIOBEKY, KOTOPBIN 3aJyMall IOCTPOUTh
MapoOBO3 T'OJIBIMU PYKAMHU WM MIOCTPOUTH CAMOJIET, HE UMEsI IIPE/ICTABICHUS O 3aKOHAX a3POJUHAMUKHU.

I/ITaK, CO3pcei oqepe,uHoﬁ METaCUCTEMHBIN Iepexon. dusuka TpeGyeT... X04Y€TCA CKa3aTb «MeTa(I)I/I?»I/IKI/I», HO, K
CYACTBIO IJIs HaIllei TCPMHUHOJIOTUH, HY)KHAs HaM MCTAaTCOPHA ABIACTCA TaKOBOH IT0 OTHOIICHUIO K JIIOOOH
CCTGCTBGHHOHay‘{HOﬁ TCOpUH, 109 (97011 (S5 BBICOKYIO CTCTICHDb (I)OpMaHI/ISaL[I/II/I, IMMO3TOMY €€ npaesujlbHee Ha36amb
MemaHaykozZ. 9TOT TCPMUH O6J'IaI[a€T TEM HECJOCTATKOM, UTO CO3JAaCT BIICUATIICHHUC, 6YI[TO MCTaHayKa €CTb
HEUTO, IIPUHIUIINAIIBHO JICKAIICC BHC HAYKH, B TO BpEMs KaK B JEUCTBUTEIILHOCTH HOBBIN YPOBCHBb UCPAPXUH,
C031aBacMBbIM ATHM METAaCHCTEMHBIM nepexoaoM, Haao, KOHECYHO, BKIIFOYUTL U B 06Hl€e TCJIO HAYKU, paCHInpAAL
TEM CaMBbIM 3TO TCJIO. CI/ITyaLII/ISI 3AC€Ch TaKad K€, Kak C TCPMUHOM MCTAMATCMATHKaA; BEAb MCTaMaTEMaTUKA —
3TO TOXE YacTh MaTemMaTuku. Ho IMMOCKOJIBKY TCPMHUH «MCTaMaTEMaTUuKa» OBLI BCe-TaKu IIPHUHAT, MOKHO
CUUTATh MMPUCMIIEMBIM U TCPMUH «MCTaHAYKa». Bnpoqu, IMMOCKOJIBKY Ba)KHEMIIIas yacTh MCTAHAYYHOT' O
HUCcjI€a0BaHus — HUCCICIOBAaHUC MMOHSTUH TCOPHH, MOXKHO IMMPEATIONKUTE TAKIKEC TCPMUH KOHYUENNOJI102UA.

OcHOBHYI0 3a/1a4y METaHAYKH MOXHO C()OpMyIIMPOBaTh Tak. J[aHa HeKasi COBOKYITHOCTh MU HEKUI TeHepaTop
(axToB. Kakum 06pa3zomM mocTpouTh TEOPHIO, YPPEKTUBHO OMUCHIBAIOINIYIO 3TH (HAKTHI U JCTAIOIIY IO
MIpaBWIbHbIE NpeACcKa3aHus?

Ecnu Mbl X0THM, 4TOOBI METaHayKa BBIILIA 32 PAMKH OOIIMX pacCyKJIEHH, TO HaJI0 CTPOUTH €€ Kak
MIOJIHOIIEHHYIO0 MaTEMaTHYECKYIO TEOPUIO, a JIJIsl 3TOT0 €€ 0OBEKT — €CTECTBEHHOHAy4Has TeOpusi — JOJKEH
IpeacTaTh B OPMAIM30BaHHOM (IyCKal yIpOIeHHOM — TaKoBa LieHa (opMaIu3aln) BUE, 10ABIACTHOM
MaTematuke. [IpencraBieHHast B TAKOM BHJIE Hay4dHasi TEOPHUS €CTh (OPMATM30BAHHAS S3BIKOBasi MOJIEIb,
MEXaHU3M KOTOPOH COCTaBIIsIeT HepapXuueckas cucreMa MOHIATUH — TOUYKa 3peHHUs, KOTOPYIO MbI IPUBOIMIIN
Ha NpOTsHKeHUU Beel KHUTH. C 3TOM TOUKH 3peHUs CO3JaHie MaTeMaTHUYEeCKON METaHAyKH MPEICTaBIsAETCs
OYEpPEeHBIM U €CTECTBEHHBIM METACHCTEMHBIM IEPEX0JI0M, COBEpILIAsi KOTOPBIA MBI I€JIaeM PEIMETOM
n3y4eHus POpMaI30BaHHBIC S3bIKH B 1IEJIOM, TPUYEM HE TOJIBKO B OTHOIICHWH X CHHTaKCHUCA, HO TAKKe — H
IJIAaBHBIM 00pa3oM — € TOUKH 3pEHHsI CEMaHTHUKHU, C TOUKU 3PEHUS UX IPUIIOKEHUS K OITUCAHUIO
neiictBuTenpHOCTH. K 3TOMY 11ary Hac MoBOAUT BECh ITyTh Pa3BUTHA (PU3NKO-MAaTEMaTUYECKON HAYKU.

Bripodem, 10 cux Mop Mbl B CBOMX PAacCyKICHUAX UCXOIMIN U3 MOTpeOHOCTEH (PU3UKHU. A Kak OOCTOUT JIEIIO ¢
TOYKH 3PEHUS YUCTON MaTEMaTUKH?

Ecnn GU3MKH-TEOPETHKH 3HAIOT, YTO UM HYXKHO, HO CJIEJIaTh MOTYT HEMHOTO, TO «49HCTHIX)» MaTeMaTHKOB
MO’KHO, CKOpee, YIIPEeKHYTh B TOM, YTO OHH CJeJIaTh MOTYT MHOTO, HO HE 3HAIOT, YTO UM HYykHO. HeT criopy,
MHOTHE YHUCTO MaTeMaTn4yeckue paboThl Hy KHBI JJIS TPUIAHUS CBA3HOCTH U CTPOMHOCTH BCEMY 3JJaHUIO
MaTeMaTUKH, U CMEIIHO ObUIO OB TPeOOBATh OT KaXKION paOOThl HEMEVICHHBIX «IPAKTUUECKUX» MPUIIOKEHHH.
Ho Bce-Taku matemaTnka co3gaeTcs A MO3HAHUS JeHCTBUTEIFHOCTH, a HE C 3CTETHYECKUMH WU
CTIOPTUBHBIMHU IIEJISIMH, ITOI00HO ITaXMaTaM, 1 JJaKe CaMble BHICOKUE €€ ITaXKU HY>KHBI, B KOHEYHOM CUETe,
JIMIIBb TIOCTOJIBKY, TOCKOJIBKY OHHU CIIOCOOCTBYIOT JOCTHIKEHHIO 9TOH LIeNH.



BeposiTHO, pocT 31aHHS MaTEMaTHKH BBBICH HYKECH BCETIa M IPEZCTABISIET CO00H Oe3yCIoBHYIO IIeHHOCTh. Ho
MaTeMaTHKa pa3pacTaeTcs TAKKE U BIIMPD, U BCE TPYIHEE CTAHOBUTCS OIPENEIUTD, YTO HE HYXKHO, a 4TO
HY>KHO, U €CJIM HY’KHO, TO B KaKOH CTeleHu. MaTreMaTtndyeckasi TEXHUKA pa3BUTa Ceiluac HaCTOJIbKO, YTO
CKOHCTPYHPOBATh B PAMKax aKCHOMAaTHYECKOI'0 METO/1a HECKOJIBKO HOBBIX MaTeMaTHUECKUX 00BEKTOB U
UCCIIeZIOBAaTh UX CBOIMCTBA CTAJIO YyTh JIM HE TAKUM K€ OOBIKHOBEHHBIM, XOTS U HE BCEI A JIETKUM JIeJIOM, KaK
JUIsl APEBHEETUNETCKUX MUCIIOB IPOM3BECTH BbIUMCIIEHUS Hag 1poOsMu. Ho, KTo 3HaeT, moHano0ATCs u 3TH
00beKThI? Bo3HHKaeT MOTPEeOHOCTh B TEOPUU MPUIIOKEHUS MATEMATHKH, a 3TO IO CYILECTBY M €CTh METaHAayKa.
CrnenoBarenbHO, pa3BUTHE METaHAYKH — DTO HAIIPABIISIONIAS U OPraHU3YIOIas 3a/1a4a 110 OTHOIIECHUIO K
00J1€€ KOHKPETHBIM MaTeMaTHUYECKUM 3a/1a4aM.

o coznanus 3¢ GeKTUBHON MeTaHayKH IoKa erie Aaneko. Ceifuac TpyIHO MPECTaBUTh JaXe ee o01ue
KOHTYpHI. UTOOBI OHH MIPOSICHIIINCH, HEOOXOANMO BBIIOIHUTH €III€ MHOTO HOATOTOBUTEIBHBIX padoT. du3nku
JIOJDKHBI OBIIAIECTh «OypOaKu3MOM», MPOYYBCTBOBATh UTPY MAaTEMAaTHUYECKUX CTPYKTYp, KOTOpasi IPUBOAMT K
BO3HMKHOBEHHIO OOTaThIX aKCHOMATHYECKUX TEOPUH, MPUTOIHBIX JJIS IETATBHOTO OMUCAHUS peanbHOCTH. OHM
JIOJDKHBI BMECTE ¢ MaTeMaTHKaMU Hay4YHThCsl PacKiIaIbIBaTh 3HAKOBBIE MOJETH HA OTACIbHBIC KUPITUYHUKH,
9TOOBI CKJIQIBIBATH M3 HUX HY)KHBIE UM 0J710KHU. VI, KOHEYHO, HEOOXOMMO Pa3BUTHE TEXHUKH POBECHUS
(opMasTbHBIX BBIKJIAI0K HaJl IPOU3BOJILHBIMUA CUMBOJIBHBIMH BBIPQXKEHUSMH (2 HE TOJIBKO YHCIAMHU) C
TIOMOIIBIO JICKTPOHHBIX BEIYUCIUTENBHBIX MamiH. [10100HO TOMy, Kak epexo/1 OT apu(METHKH K anredpe
MPOUCXOJIUT TOJBKO MOCIIE TIOJIHOTO OCBOSHHS TEXHUKU apu(PMETHUECKUX BBIYUCICHHUM, TaK M IEPEXO K
TEOPHH CO3JIaHUs POU3BOIBHBIX CHMBOJIBHBIX CHCTEM TPeOyeT BRICOKOW TEXHUKH JIEHCTBUN Hall
CHMBOJIbHBIMH BBIPDKCHUSIMH, TPEOYET MPAKTUIECKOTO CHATHS MPOOIEMBI BBIIOJTHEHHS TPOMO3IKUX
(hopManbHBIX BBIKJIAI0K. BHECYT i1 HOBBIE METO/IBI BKJIA/I B pa3pelIeHHe TeX KOHKPETHBIX TPYAHOCTEH,
KOTOPBIE CTOST Ceivac mepe]] TCOpHei IeMEeHTapHBIX YaCTHII, HJIH )K€ OHU OY/yT paHbIlle pa3pelieHbl
PYUYHBIMH, «JI€IOBCKAMI» METOAAMHU, HEU3BECTHO, /1a 3TO, B KOHIIE KOHIIOB, M HE BayKHO, 100, HECOMHEHHO,
TIOSIBATCSI HOBBIE TPYTHOCTU. Tak MM MHa4e, BOIIPOC O CO3JaHUU METaHAYKH CTOMT Ha MOBECTKe AHs. PaHo mimn
MIO3/THO OH JIOJDKEH OBITH PEIIeH, ¥ TOTa JIIOAH MOJIyYaT HOBOE OPY KHE /IS IOKOPEHHSI CAMBIX CTPAHHBIX
(aHTaCTHYECKUX MUPOB.

L Bacon F. Novum Organum, Great books of the western world. Encyclopedia Britannica, 1955. Aphorism 95.
P. 126.

2 Bacon F. Op. cit. Aphorism 117. P. 131.

:Cm. coopuuk: Junwmerin A. Qusuxa u peanvrnocms. M.: Hayka, 1965. Cnenyrone HuxXe HUTAThI B3SThI
TaK)Ke U3 ATOro COOPHHKA.

% Frank P. Philosophy of science. Englewood Cliffs (New Jersey): Prentice-Hall, 1957.
> Jlarnac I1. Oneim gunocogpuu meopuu seposimuocmeii. M., 1908. C. 9.
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> DTOT pa3jen HamucaH 10 MOTUBAM CTAaThH aBTOPA MO TaKHM K€ Ha3BaHUEM, OITyOJIMKOBaHHOH B XKypHaJe
«Bompocs! puocopum», 1968. NS.

I'naBa 14. ®eHOMEeH HAYKU

14.1. BbicluMK ypoBeHb nepapxumm

Bcenennas 9BOJJIIOIUOHUDPYCT. OpFaHI/ISaHI/ISI MaTepuru NMMOCTOAHHO YCIIOKHACTCA. 9T0 YCIHIOKHCHUC ITPOUCXOAUT
MyTEM MCTACUCTCMHBIX MEPCXOJ0B — BO3HUKHOBCHUA HOBBIX ypOBHefI opraHu3anuvu, KOTOPbIC MTPECACTABIIAOT



co00i1 ypoBHU uepapxuu o ynpasiieHuto. Heoprannueckuit Mup, pacteHus, ;kUBOTHbIE, YEJIOBEK — TAKOB
IIyTh HBOJIFOLIMY, IPOMCHHBIN HA HAILLIEH [IJIJAHETE, U, HACKOJIBKO HAM M3BECTHO, 3TO CaMO€ JAJIEKOe
IIPOJIBKECHUE BIIEPEN B OKPYXKAIOLIEH HAC 4aCTH KOCMMYECKOro mpocrpaHcTsa. IIpencrasisercs rakxe
BECbMa BEPOSITHBIM — BEpIINHA 3BOIMOLNN Becero Kocmoca. Bo BCsikoM ciydae, y HaC HET HE TOJIBKO MPSMBIX
yKa3aHHUH, HO a)ke ¥ MaJICHIINX HAMEKOB Ha CYIIECTBOBaHUE 00Jiee BHICOKOTO YPOBHSI OPTaHU3AIMH, TIOATOMY
HaM HUYETO HE OCTAeTCs, KaK CUMTATh CEOsI MEPBHIMH.

[TosiBnenue yenoBeka 3HaMEHyeT Haualo Dpbl Pa3dyma, Benyien CUiion pa3BUTHS CTAHOBUTCSI CO3HATEIBHOE
YCIIOBCYCCKOC TBOPUCCTBO, BLICIIMM YPOBHCM OpraHU3allUN — KYJIbTYypa UYCJIIOBCUCCKOT' O OGH.[CCTBa.
Pa3BuBasice, KyJbTypa NOPOKIAET BHYTPH ce0sl CIEAYIOMUN YPOBEHb HEPAPXUU — KPUTUYECKOE MBIIIIJICHHE,
KOTOPOE B CBOIO OUYEPE/Ib MOPOKIAET COBPEMEHHYIO HAYKy — MOCTPOEHUE MOJIeNel JeHCTBUTEILHOCTH C
MTOMOIUIBIO 3HAKOBBIX CUCTEM. DTO HOBBIE MOJIENH, UX HE OBLJIO U HE MOTJIO OBITH B MO3T€ OTAEIBLHOTO
YCJIOBCYCCKOI'0 CyIICCTBA, B3ATOIO0 BHC HUBUWJIN3AallUN U KYJIBTYPEBI, U OHU B KOJIOCCAJILHOU CTEIICHU
YBEJIMYUBAIOT BJIACTh YeJIOBeKa HaJ Mpupooid. OHU 00pa3yloT HEMPEPHIBHO COBEPUICHCTBYIOMUNCS U
pa3BHBaEMHﬁCﬂ CBCPXMO3I' TOT'O CBEPXCYIICCTBA, KOTOPLIM ABJIACTCS YCIIOBCYCCTBO B LICIIOM. I/ITaK, HaykKka
MIPE/ICTABIISET BHICIIMM YPOBEHb UEPAPXUU B OpraHU3AIMN KOCMUYECKOI MaTepuu, OHa — BepXyLIeUHas MoYKa
pacTymiero aepeBa, akTHBHAs TOYKa 3BOJIONUU Beenennoil. B aTom 3HaueHne KocMudeckoro (heHoMeHa HayKu
Kak 4yacTu (eHOMEHa YeJIOBEKa.

14.2. Hayka n npon3BoacTBO

[TooGHO TOMY, KaK B 9BOJIIOIIMH KHBOTHBIX OB 3Tar, Korja (opMupoBanack IeHTpajabHas HEPBHAsI CUCTEMA
U, BCJIEJICTBUE 3TOT0, POUCXOANIM ITyOOKHE U3MEHEHMSI B CTPOECHUH, IOBEJICHUH U BHELITHEM OOJIMKE
OpraHu3Ma, B pa3BUTHU OOIIECTBA HACTYIMIIA ceifuac amoxa OypHBIX U TITyOOKHX MepeMeH, MPOUCXOASIINX
II0J] HETIOCPEACTBEHHBIM BO3/ICHCTBUEM HAYKH. B Havasie mepBoi IpOMBIIUIEHHON PEBOJIIOIUH POJIb HAYKH
ObUIa ellle OTHOCUTEIBHO HEOOIBINIOM, HO 3aTeM MOCIEA0BAIN OTKPBITHS B (PU3MKE U XUMUU, KOTOPbIE IPUBETU
K PEBOJIFOIIMOHHBIM ITIEPEMEHAM B TEXHUKE U YCIOBUSAX 00IIeCTBEHHOH ku3HU. B 50-X rogax Hamero croieTus
Hayvajach BTOpas IPOMBIIIUIEHHAs] PEBOJIIOLMS, LIETMKOM 00s3aHHas TOCTHKEeHUsAM Hayku. Ceifuac oHa ere
TOJIbKO HaOMpaeT CKOPOCTh, U Jaxke ee OmKaiime NoCiIeICTBHUS TPYAHO NPEIBUIETD 3apaHee.

Hayka crana HenocpeacTBEHHON MPOU3BOAUTEIBHON CHIION — 3Ta MBICIIb, [IOJy4MBILAsl TEIEPh MUPOKOE
IIPU3HAHUE, YAaCTO BBICKA3bIBACTCS B IEUATHBIX TPYaxX U BBICTYILICHUX. C ApYyTrod CTOPOHBI, OHA HE MOKET
pa3BUBaThCS 0€3 pa3BUTHUS MPOMBIIUIEHHOTO MIPOU3BOJICTBA U CTAHOBUTCSA JIEJIOM Bce 00Jiee TOPOTOCTOSIIIM.
CoBpeMeHHOE POU3BOACTBO TPEOYET HE TOJBKO UCIOIb30BAHUSA TOJIBIX PELENTOB HAYKU, HO U BHEAPEHMUSI
HAYYHOT'O MCCJIeIOBaHUs U HAyYHOTO MOJX0/1a BO Bce CBOM 3BeHbs. OHO Bce Oosiee HAaUMHAET MOXOAUTh Ha
HayKy. B To ke Bpems Hayka, BTAruBas B ce0sl 3HAUUTEIbHYIO YaCTh YEJIOBEUECKUX U MAaTEPHAIBHBIX PECYPCOB
o0111ecTBa, CTAHOBSICH MACCOBOM PEryIMpPYeMOi AATeIbHOCTBIO, IPUOOpeTaeT YepThl Mpou3BoacTBa. Hayka u
IIPOU3BOJCTBO CPACTAIOTCS B €AUHYIO HEPAPXUYECKYIO CHCTeMY. BepxylieuHas ouka NCITyCKaeT JIUCTbS,
KOTOpbIE CHavaja ObICTPO PacTyT, a 3aTeM 3aCTHIBAIOT M MIPEBPAILAIOTCS B CTAaHIAPTHBIC, YCTOWYHUBBIE (POPMBI
B3aMMOJCHCTBHS C MATEPUAIILHOM NEHCTBUTEIBHOCTBIO: 3JIEKTPOMOTOPBI, CAMOJIETHI, MAILIMHBI [
IIPOU3BOJICTBA CUHTETUYECKUX TKAHEW, TEHETUUECKHE METO/IbI CENIEKIIMU. A MOYKa IIOJHUMAETCSI BCE BBILIE U
IUIOJUT BCE HOBBIE U HOBBIE JINCTBSI.

14.3. PocT Hayku

Hayxka pacreT u pacTeT cTpeMHUTEIbHO — IO SKCIIOHEHIIMAJILHOMY 33aKOHY, T. €. TAKUM 00pa3oM, 4To 3a
Ka)KJble CKOJIBKO-TO JIET €€ KOJIMYECTBEHHbIE XapaKTEPUCTUKH BO3PACTAIOT BO CTOJIbKO-TO pa3. OO1iee yucio
CTaTel B Hay4YHBIX )ypHaJlax BCEr0 MHUpa yJBauBaercs 3a 12—15 ner'. Yuco HaYYHBIX PAOOTHUKOB
yaBauBaetcs: B 3anannou Espone — 3a 15 net, B CIIHA — 3a 10 net, B CCCP — 3a 7 nert. [Ipu Takom
GEILICHOM TEMIIE POCTA COBPEMEHHOE [IOKOJICHHE YIEHBIX COCTABIISIET /19 CyMMAPHON YHCICHHOCTH BCEX
YYEHBIX, KOTJa-In00 KUBIIMX Ha 3emiie.

BwmecTte ¢ HayKo# SKCIIOHEHIIMAIBHO PACTYT U APYTUE KOJTHMUYECTBEHHBIC XapaKTEPUCTUKU, OTHOCSIIIUECS K

YeJI0oBEYECTBY: 00IIasi YNCICHHOCTH JIt0JIeH 1 00Imui 00beM MPON3BOACTBA MaTepHANBbHBIX IIeHHOCTel. Ho mo
TEMIIaM pOCTa HayKa 3HAYUTEIHHO OOTOHsET uX. TeMIbl pocTa HaceIeHus, TPOU3BOACTBA U HAYKU HAXOJSATCA,
rpy60 roBops, B mponopiuu 1:2:4. 310 — 310poBas MPOMOPLIKs, OTPAKAIOIIAsl TAKYIO BOJIOLUIO0 OpraHU3Ma,



KOI'JIa Macca MBbIIII BO3pacTaeT OpIcTpee, yeM 0011as Macca Teja, a Macca Mo3ra BO3pacTaeT ObICTpee, YeEM
Macca mbil. [IpaBaa, ¢ TeppUTOpHAEHBIM pacipeesieHneM IpUpocTa Aes10 00CTOUT HeOIaronoayyHo:
BBICOKH NPUPOCT HACETIEHUSI IPUXOJUTCSI B OCHOBHOM Ha CTPaHbl ¢ HU3KUM IIPUPOCTOM IIPOM3BOCTBA U
MIPaKTUYECKH HYJIEBBIM BKJIAJOM B MUPOBYIO HayKy. OfHAKO ¢ 3TOM O0JI€3HBIO POCTa YEIOBEYECTBO, OYIEM
HA/IeATHCS, CyMEET CIIPaBUThCA. B TOM, 4TO 3T0 00JI€3HB poCTa, BPSA JIM MOKHO YCOMHHTBLCS: BEb U ObICTPHII
POCT HacelleHus B C1a00pa3BUTHIX CTpaHax 00s3aH BHICOKOMY YPOBHIO MHUPOBOM HAyKHU (MEIUIIUTHCKOE
o0cCITy’)KMBaHHe, COLMANIbHBIE CIBUTH). YemoBeuecTBO yxe ceifuac mpeacTaBisieT coOoil BecbMa
WHTETPUPOBAHHYIO CHCTEMY, U €ro OOIINI B3JIET, epeaaBaeMblii iporopiueit 1:2:4, — pe3ysbTat pa3BUTHS
HayKu — SIBJICHHE COBCEM HeJaBHee. Eciu akcTpanoaupoBaTh B IPOILIOE COBPEMEHHBIN IPUPOCT HACETICHUS
(mopsiaka 2% B rof), TO OKa)KETCsl, YTO BCETO OKOJIO THICSYHM JIET Ha3al Ha 3eMJie TOJKHO OBLJIO XKUTh J1Ba
yesioBeka!
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Puc. 14.1. Poct o01ieit Macchl HayYHBIX JKypHAIOB

Jons moniei, 3aHATHIX HETIOCPEICTBEHHO B c(hepe HayKH, MOKa eIlle HEBEIHUKA JIa)XKe B BBICOKOPA3BHUTHIX
ctpanax — oT 0,5 no 1%. Ceituac oHa OBICTPO pacTeT, OJHAKO PAHO WUJIU MO3/IHO POCT €€, OYEBUIHO,
3aMEJINTCs, OHA BBIMAET HA IIOCTOSIHHBIM YPOBEHB, BEJIMYUHY KOTOPOIrO TPYIHO IIpeacka3ars. Hackoibko
MO>KHO CYJUTb I10 JINTEPAType, CUUTAECTCS MATIOBEPOATHBIM, YTOOBI ATOT ypOBEeHb MpeBbickil 25%. Benps 1 Mmo3r
YeJIOBEKa COCTABIISIET MO BECy HEOOJIBIIIYIO OO BCErO TeNa.

AOGCOTIOTHOE YHUCIIO JIIOIeH, 3aHUMAIOIINXCSl HAYYHOU e TeNIbHOCThIO, Oy/IEeT, TEM HE MEHEE, HETIPEPHIBHO
BO3pacTaTh, a BMECTE C HUM OyZIeT HEMIPEPHIBHO BO3PACTATh U KOJIMYECTBO MPOU3BOAUMON UMH HH(OPMAIIHH.
Vixke celfyac 3T0 KOIM4ECTBO OrpoMHO. [lepBble HayuHbIE IEPUOIUYECKHUE U3AaHUsI HAYaJId BBIXOJIUTH BO
Bropoii nonosuHe XVII B. K Hauamy 60-x rooB Haiero Beka uX CyMMapHOe 4uciio coctaBuiio S0 Teic. (puc.
14.1), mpongomxano BeIXOAUTh U3 HUX 30 ThIC. M3AaHuii. Beero B HuX Ob110 OMyOIMKOBaHO 6 MJTH. CTaTei, U 3Ta
nudpa yBeIMUMBaTaCh HA TOIMHIUIHOHA B To°. OGIIee YHCII0 3aperuCTPHPOBAHHBIX TATEHTOB W ABTOPCKHX
CBUJETEIBCTB PEBBICUIIO 13 MIIH.

DTOT NOTOK HH(pOPMAIIUK, TPEOYIOIIHNIA aHaIN3a, TOPOXKIAET Cephe3Hble TpyAHOCTH. Hay4yHas paboTa yxe
TaBHO TpeOyeT KpaliHel CTeTeH! CIeUalIN3aliy, OJTHAKO, B MIOCJIETHEE BPEMsI BCE Yallle BO3ZHUKAET TaKOe
MOJIOXKEHUE, KOTJ]a YUEHBIH JINIIAeTCsl BO3MOXHOCTHU YCIIEAUTD 32 BCEMU HOBBIMU pabOTaMM Jaxke B CBOEH
y3koi obmactu. [lepen HuM BeTaeT auiemMma: JIMOO YUTATh CTAaThH, THOO padoTath. BnoOaBok BeiencTBre
TEXHUYECKUX TPYIHOCTEH paclpoCcTpaHEHUs U NepepadOTKU OTPOMHBIX KOJIMYECTB HH(POpMaLUu (MOXKHO 3TO
TaK)Ke Ha3BaTh HECOBEPIICHCTBOM CHUCTEMbI HHPOPMAITUH B HAYKE U TEXHUKE) YaCTO MPUXOIUTCS 3aTPAYHBATh
0o0JIbIIKE YCUITUS Ha TIOUCKU HYKHOM MH(OpMAaLUY, U OHU He BCerJa MPUBOJAT K ycnexy. B pesynbrare
MHOTHE PadOTHI IETAI0TCSl TOBTOPHO WIIM HE TaK, KaK UX CJeI0Baio Obl genaTh. [1o olleHKe aMepruKaHCKUX
yueHbIx oT 10 10 20% Hay4HO-HCCIe10BATENbCKUX U MPOEKTHO-KOHCTPYKTOPCKUX PabOT MOKHO ObLIO ObI HE
MIPOBOJIUTH, €CJIN ObI NMenach HHPOpMaIus 00 y)Ke BBIIOJHEHHbBIX padoTax. YObITKH OT 3T0r0 B CIIIA
coctaBuiu 1,25 mupa. nomnapos. Cornacuo I'.H.J{oOpoBy, B 1946 1. 40% 3asiBok Ha n300peTeHus B o0nacTu
YTOJIBHOTO KOMOAWHOCTPOCHHSI OTBEPTaIiCh Kak MOBTOpHBIE. B 1961 1. 312 udpa Bo3pocia 1o 85%.

14.4. dopmanusaumusa Hay4yHoOro siablka

MoskHO 71 ceNaTh OTCIO/Ia BEIBO, UTO B HAyKe HACTymw1 nHpopMannoHHsid kpusuc? [loxanyi, eme Het. O
KpHU3HUCE TOBOPUTH PAaHO, HO YXKe BUJHO, YTO BCJIEJCTBUE HETPEPHIBHOTO BO3PACTAHUS MOTOKA HH(POpMALIUU
KpHU3HC HACTYTUT B HEAAJIEKOM OyayIIeM, eCiii He IPOU30HAeT KaKNX-1100 KaueCTBEHHBIX IEPEMEH B
OpraHu3aIK HAyYHBIX UCClIeA0BaHMM. J[o CHX Mop opraHu3aiys HayYHbIX UCCIIEIOBAaHUN UMeEET (DOPMBI,
CJIOKHBIIHECS TPAIUIIMOHHO, caMH 10 cebe. OHU He TOJIBKO HE SBISIOTCS PEe3yJIbTaTOM HAyYHOTO



HCCIIEI0OBaHMs, HO /10 CAMOT'O HEJIABHETO BPEMEHU HE ObLIN Ja)ke ero npeameroM. Mrak, HeoOXoauM HayuHBIH
MOJIXOA K ITpo0OieMe OpraHu3alui Hay4YHOU JEsTeNbHOCTH, T. €. HOBBII METaCUCTEMHBIH MEePEX0/l: HAy4HOE
yIPpaBIEHUE CUCTEMOM HayKu. DTOT METaCUCTEMHBIH Nepexo]] UMEET JBa acnekTa. [lepBblil acIEKT HE BBIXOIUT
3a paMKHU HayKH KaK IIOJICUCTEMBI B CUCTEME KYJIbTYPBI U CO3/1a€T HOBBIN YPOBCHb HEPAPXUH B PAMKAX HAYKH
KaK SI3bIKOBOM, 110 IPEUMYLIECTBY, AEATEILHOCTU. JTO TO, YTO MBI B IIPEBIAYIIEH IVIaBE HAa3BaJIU METaHAYKOM.
BTtopoi acniekT kacaeTcs HayKH KaK COUAIBHOTO SIBJICHHs. DTOT ACIEKT ITOJIy4YHJI HA3BaHUE HAYKH O HAYKe
VIV HAyKOBEJCHUS.

Ilonsarue MCTaHAayKH Mbl BBCJIU B Hpe,uLmyLueﬁ rj1aBC, OTIIPABIISAACH OT HpOGHeM, CTOAIIUX ICPCH
TeopeTHUeCcKor (PU3nKOM, 1 O3 BCIKOM CBSI3M ¢ MHPOPMAIIMOHHOM TIpobiemoii. Bripodewm, yke roBopsi o
MaTEMAaTHUKEC, MBI 3aMCTHUJIN, YTO MeTaHay‘IHBIﬁ KOHHCHTOHOFI/I‘IGCKHP’I noaxon ABJIACTCA OPraHUu3yHOUIUM
HAYajoM JiJIsl TOrO Oe3rpaHMYHOTO YHCIIa TEOPHA U 3a/1a4, KOTOPBIE MOXKET MOPOJINUTh aKCHOMAaTHYEeCKast
3HaKoBas MareMaTtuka. CBA3b ¢ HHPOPMALMOHHOM MPOOIEMON B €CTECTBEHHBIX M TEXHUYECKUX HAayKaX 371€Ch
oueBUIHA. MOKHO MHOTO Y€T0 UCCIIEIOBATh, U MOKHO CMEJION pyKOH HauepTaTh MHOXKECTBO TIAHOB
HCCHGHOB&HHﬁ. HO, BO-TICPBBIX, HAA0 UMCThb SCHBIC ITPUHIUIILI IINIAHUPOBAHUSA — IIJIAHBI IIJIAHOB. HNnauge
BO3HHMKAET aHAPXHsI TUIAHOB, )KUBOTHAs1 O0ph0a 3a CyIIeCTBOBAaHUE MEXIY TJIaHAMH, U B 3TOH OOpbOe, YBHI,
3a4aCTYI0 PEIIAOIIUMHU OKA3bIBAIOTCS (DaKTOPHI, JAIEKHE OT HHTEPECOB HAyKU: IPECTUKHBIE COOOPAKCHHSI,
JIMYHBIE CBSI3U H T. Il. BO-BTOPHIX, HEOOXOAUMO, UTOOBI SI3BIK €CTECTBEHHBIX HAYK U TEXHUKH OBLT IMTOJTHOCTHIO
(dhopMann3oBaH, TOTJja COBOKYITHOCTh YeJIOBEUYECKUX 3HAHWUHN MPECTAHET B BUJIE CTPOMHON CUCTEMBI M TOTIa
TOJIBKO, KCTAaTHU IrOBOPsI, U CTAHCT BO3MOKHBIM BBI6HpaTI) HAaY4YHBIC IPUHIMIILI INTAHWUPOBAHUA HAYKH. He Haao
JIyMaTh, 4TO MpoLecc GopMaIr3aimy eCTh HeUTO «POpPMaTIBHOE», T. €. CHHTAKCHYECKOE, CBOISIIEECS JIUIIb K
HOBBLIM O0O3HAYEHUSAM. 321)13_‘-121 Q)opManmaunn HAay4YHOI'O A3bIKa — 3TO KOHILCIITOJIOTHYCCKAsdA, CCMaHTUIYCCKAA
3aja4a, 3a/1a4a BEIpAOOTKH HOBBIX MMOHSITHH, TOI00HAs (POpMATTU3AIMK U aKCHOMATH3alluH, IPOUCIIICAIICH B
MaTeMaTHKe.

[TomHOCTBIO (POPMATM3OBAHHBIN SI3BIK — 3TO SA3BIK, JOCTYIHBINA MamuHe. Vimest popMann3oBaHHBIN KapKac B
HAY4YHOM 31aHUHU, Mbl MO’KEM OTAEIUTH PA0OThI, KOTOPbIE MOTYT ObITh BBITIOJIHEHBI MAIIMHAMH, aBTOMaTaMH,
0T paboT, KOTOpBIE TPEOYIOT TBOPYECKOTO YUACTHS YEIOBEKa, M BHITIOIHATH MAITHHHBIE PA0OTHI C TIOMOIIBIO
MaiuH. Koneuno, u ceifuac ysxe npocreiiiiue U3 Takux 3aJad pelarTcs MalliHaMy (aBTOMaTHKa,
ucnons3oBanne 9BM). Ho hopmanu3zaiius no3BosnT CyIIECTBEHHO, MHOTOKPATHO MOBBICUTH YPOBEHb 3ajady,
peraemMbIX MallnHHBIM 00pazoMm. [Ipexae Bcero, 3To OTHOCUTCS K 00paboTKe MOTOKOB HH(OPMAIIHH.
Cucremaru3zanys 1 XpaneHue nHpopMaim, oTo0op Hy>KHOW HHPOPMALIUH, IPOCTEHIITNE TPeoOpa3oBaHus
nHpOpMaLUU — 3TH U ApYyTHUE 3a]lauu, oOpa3yromue celyac HHPOPMALMOHHYIO TPoOJIeMy, HE MOTYT
yIIOBJIETBOPUTEIHHO PEIIATHCS HA MAIIMHAX 0€3 MOJIHOW (hopMaln3auy sa3bka. IMEHHO TpyAHOCTH
(dbopmanu3auu A3bIKa OrPaHUUMBAIOT B HACTOALIEE BpeMsl IPUMEHEHHUE BBIYUCIUTENbHBIX MAIIUH B
uHpOpMaTHUKe. Y CIIEXH, KOTOPBIE 3/1€Ch JOCTUTAIOTCS, CBSI3aHbI B OCHOBHOM C 0OJIee MM MEHEE YCIIEIIHON
¢dbopmanu3zanueii 6oee WM MeHee OOINPHOI YacTH HAYYHO-TEXHUYECKOTO SI3BIKA.

14.5. YenoBekK n maluMHa

Ho mammHu3anmst HIKHUX dTaXel HAyKW JOJIKHA 3aXBAaTUTh U YK€ 3aXBaTHIBACT HE TOJBKO S3BIKOBYIO
JeSITeNIbHOCTh, HO U HEMOCPEACTBEHHOE MaHUITY IMPOBaHUE U3YyYaeMbIMU MPUPOJIHBIMU OObEKTAMH.
CoOCTBEHHO TOBOPSI, KaXKI0€ UCCIICIOBAHNE COBPEMEHHOIN aBTOMAaTHUKY B HAYYHBIX IKCIIEPUMEHTAX €CTh KaK
pa3 TakoW «BBIXOJ MAlIUHBI HA HccaenoBaHuey. [IoBbIIIEHNE YPOBHS aBTOMATH3allMU B TOM WJIM NHON YaCTHOU
cdepe ucciaeoBaHU 03HAYAET MONHYIO (DOPMATU3AIIMI0 COOTBETCTBYIOIICH YaCTH HAYYHOTO SI3bIKA.
[Ipoobpazom Oyayumx JOCTUKEHU B 3TOM HAIPaBIICHUU SIBJISETCS, HAPUMeEp, aBTOMAaTUYECKHI1 POCMOTP
¢dororpaduii co ciegamu (Tpekamu) 3IEMEHTAPHBIX YaCTHIl U OTOOP 3aJJaHHBIX KOH(UTYpaLUii TPEKOB.
I'moGanbHBIN BRIXOT MAITMH HA HEMOCPEICTBEHHBIN KOHTAKT C MPUPOJION MOTPeOyeT ro0anbHOM
dhopManm3anuu si3pika Hayku. CIeayronuii 3Tar, KOTOPbIi MOXKHO MPEABUIETh, — CAMOCTOSATEIbHAS
MOCTaHOBKA MallTMHAMH SKCIIEPUMEHTOB B COOTBETCTBUHU C METaHAYYHBIMHU PEKOMEHAAIUSIMH.

OO0mwmii cMBICT MAITUHU3AIMH HAYKH, KaK U MAITMHUA3AIUN TIPOU3BOJICTBA, — 3TO OCBOOOKICHHUE YETIOBEKA OT
HETBOPYECKOW AEATEILHOCTH, MOTPEOHOCTH B KOTOPOIi, KaK 3TO HU MapaJ0KCaIbHO, BOSHUKAET UMEHHO
Osarozaps ycrnexam TBopueckoil nesitenbHoctr! 6o uto Takoe TBopuecTBo? [Ipexe Bcero, TBOPUECTBO —
9TO KOHCTPYKTHBHOE JACHCTBHE, T. €. ICHCTBUE, TPUBOASIIICE K YBEINICHUIO OPraHU30BaHHOCTH B Mupe. Ho
XapaKTCPUCTHKA I[el\/JICTBI/Iﬂ KaK TBOPYCCKOI'o HC €CTh XapaKTCPUCTHKA IO OAHHUM JIMIIb €TI0 pE3yJjibTaTaM,



paCCManI/IBaCMLIM 663 BC?IKOﬁ CBSI3H C MCXAaHU3MOM I[GﬁCTBH?I, C OTHOLICHHUCM MC)KI[y 3TUM I[eﬁCTBI/IeM 58
nopouBIIeH ero cucteMoi. OHO U TO )K€ IEHCTBHE MOXKET OBITh TBOPYECKHUM aKTOM, KOTa OHO COBEPIIIACTCS
BH@pBBIG, U MEXaHNYCCKUM HOBTOpeHI/IeM HpOfII[eHHOFO, Koraga OHO COBepI_HaCTCSI 1o y>1<e CJIOKHUBIIUMCA,
W3BECTHBIM TPaBUIIaM, ITyTEM MIPUMEHEHHUS CTAaHIAPTHBIX MPpHEeMOB. Bce, 4To Mpon3BOAUTCS B paMKaXx yKe
CYLIECTBYIOIIEH CUCTEMBI YIIpaBIeHHs, Oyb TO pad0Ta BEIYMUCIUTEIHHON MALTMHBI UM COUNHEHHE
TpadapeTHbIX CTaTel, — Yy)Ke He TBOPUECTBO.

TBOpUECTBO — ATO BCET/Ia BHIXOJI 32 pAMKH CUCTEMBI, 3TO CBOOOAHOE JieiicTBHE. TBOPUYECTBO — 3TO
METaCUCTEMHBIN nepexo]. DBotoLus BeeneHHoN ecTh HENPEPHIBHOE TBOPUECTBO. OJHO U3 MPOSBIEHUIN 3TOT0
IIpoLecca — TBOPYECKHE aKThI B KYJIBTYype, KOTOPBIE CO3/1al0T HOBBIE YPOBHU YIIPABJICHUS U TEM CaAMBIM
JMIIAIOT JEHCTBUS HIDKHETO YPOBHS MX TBOPUYECKOTO XapakTepa. UToObl MOCTPOUTH MUPAMUIY, HaZ0 ObLIO
COTHATH THICSYM PAOOB; YTOOBI pacCUMTATh HA OyMare TOYHbIE MTOJIOKEHUS IIJIAHET, HaJJ0 ObUIO BBIIIOJIHUTh
THICAYM apu(MeTHUECKUX AeicTBUi. MalnHu3aIus npu3BaHa n30aBUTh YeJI0BEKa OT TAKOTo copTa padoT u
MIEPEHECTH €T0 AEATEIbHOCTh Ha TOT YPOBEHb HEPAPXUH, I'/I€ OHA B HACTOSIIIUNA MOMEHT €ILIE SBIIAETCS
TBOpueckoil. Co BpeMEHEM U 3TOT yPOBEHb EPECTAHET ObITh TBOPUECKUM — IPAHUIIA MEXK/Ty HETBOPUECKUM H
TBOPYECKUM TPYZOM HENPEPBIBHO NOJI3ET BBEPX.

B uneane gomkHo OBUIO OBI OBITH TaK, YTOOBI HEMEIEHHO BCIIE 32 OCO3HAHMEM HAJIMYMS CUCTEMBI B KAKOM-TO
JeSITeIIBHOCTH 3Ta JCATEIBHOCTD B TOW YaCTH, B KOTOPOH OHA MOTYUHSACTCSI OOHAPY)KEHHOW CHCTEME, MOTJIa
ObITh TIepeana MamuHe. Ho moka 3to naneko He Tak. CymecTByeT BeCbMa 3HAYUTEIILHBIA Pa3pbiB MY
MOSIBIICHEM HETBOPUYECKOW KOMITOHEHTHI B PEaIbHOM JIEATSILHOCTH U IPAKTUYECKOH BO3MOXKHOCTBIO
nepenadyu ee MamuHe. Pa3Butre aBroMaTH3anuu B cepe HeSI3bIKOBOU JEATSIIEHOCTH, COMPOBOKIACMOC
(dopmanuzanueii si3pika B chepe s3pIKOBOM JCATEIBHOCTH, COKPAIAeT ATOT Pa3phbiB, HO OH BCE €IIE OCTACTCS
OOJIBIINM.

WNudopmannonnas npobdiema B Hayke, HEOOXOJUMOCTb PYTHHHBIX, CTEPEOTHITHBIX HCCIIEIOBaHUH,
HEOOXOUMOCTh TIPEOIONICHHS OPTaHU3aAIIUOHHBIX TPYJHOCTEH ISl TIPOBEICHHSI SKCIIEPUMEHTOB — BCE ATO
CBUACTCIILCTBYCT O HAJIMYUU 3TOT'O pa3phbiBa B HaquOﬁ ACATCIIBHOCTH. O HpOI/I?)BOI[CTBeHHOI‘/JI ACATCIIbHOCTU U
TOBOPUTH Hedero. J[o 3aBOJJOB-aBTOMATOB, KOTOPHIE IO 3aJI0’KCHHBIM B HUX YePTEXKaM BBITYCKaIH Obl
aBTOMO6I/IJII/I " TCJIICBU30PHbI, ITOKA CIIC JAJICKO. EIJ_IC AAJIbBIIC 10 CUTYyaAllUH, KOTAa HUKAKUX OAPYTUX 3aBOOB,
KpOMeE TaKHX 3aBOJIOB-aBTOMATOB, HE OyIET, HO PAHO MJIH MTO3/HO TaKasi CUTyallusi BOSHUKHET. Pa3pbIB, 0
KOTOPOM UACT PCUb, 6y,Z[CT JIMKBUJAUPOBAH UJIK CBCACH K MUHUMYMY. d)opManmam/m A3bIKA 1 aBTOMAaTHU3alusa
M30aBSAT YeI0OBEKa OT HETBOPYECKOM pabOThI, KaK MCIOJIb30BaHUE MEXaHUYECKON YHEPTUU N30aBIIIO €T0 (B
Macce) OT TsDKeJIoW (hU3MIecKoi paboThI.

14.6. Hay4yHoe ynpaBneHue obwecTBOM

ConunanbHbIN aCHEKT yIPABJICHHUS HAYKOW HEOTIEINM OT MPoOJIeMbl yIIpaBieHus 001mecTBOM B 1esiom. Hayka
Y MIPOU3BOJCTBO — MOBTOPUM 3TO €I1I€ Pa3 — CPacTaloTCs B €IUHYI0 cucTeMy. Hepa3phIBHO CBSI3aHbI € ATOU
CUCTEMOH TaKke MOJUTHKA U uaeosnorus. Hakonern, o0a acrekra METaCUCTEMHOI'0 IIEpexo/1a, HE0OX0AUMOTO
JUTSL pa3BUTHUS HAYKH, — METAHAYYHBIM U COLMAIbHBIN, TOXKE CBSA3aHbl HEPA3PHIBHO, U HET HUKAKON HaJEXK bl
OCYIIECTBUTD B MTOJIHOM 00bEeME MEPBBIN U3 HUX, HE OCYIIECTBUB BTOPOro. Takum 00pa3oM, Mbl UMEEM 37eCh
€MHYI0, TIO CYIIIECTBY, MPOOIeMy — MPOOIEMY HAydIHOTO YIIpaBieHus o0mecTBoM. M 1axe ¢ TOUKU 3peHUS
«UUCTOW» HAyKH 3Ta Mpobdiema sBisieTcs MpooieMoit HoMep OJNH, HE PELINB KOTOPYIO MPOJBUTATHCS BIEpPE]
HEBO3MOKHO.

Ha HavanpHBIX 3Tanax pa3BUTHS HAYKH Y YUEHBIX ObUIO CPaBHUTEIHHO OJIArONPUCTORHOE OMpaBIaHUE
HEBMEIIATEIbCTBA B OOIIECTBEHHBIE Aesia. MOXKHO OBLIO CKa3aTh, YTO HayKa cama 1o ce0e MpeICTaBISIET OJHY
Y3 BBICIIUX IIEHHOCTEH OBITHS U B JaJIbHEHIIIEM OHA MPOJAEMOHCTPUPYET CBOM yAUBUTEIbHbBIE BOZMOKHOCTH, a
MTOKa OHA B 3apO/IGIIIIEBOM COCTOSIHHH U €i HaJI0 BO UTO OBI TO HU CTAJIO MPEIOCTABUTH ITOKOHM M TETUIO JJIs
pa3BUTHA. YUEHBIN MOT cKa3aTh, MOAOOHO KypHIle, CUASIIEH Ha siifiiax: «/lemnaiite, 4T0 XOTUTE, TOJIBKO
OCTaBbTE MEHs B TOKOe! S BEICHKMBAIO YIUBUTEIBLHOIO IBIIUICHKA. DTO — TJIABHOE.

B Haie BpeMst TaKOro copTa pacCy KACHUs MPEACTaBILIN Obl COOON YUCTOE THlleMepHue. Y AUBUTEIbHBIN
LBIIIEHOK BBUTYIIWIICA U3 siiilia U TpeOyeT nuiu. Teneps U30IMpOBATh €r0 OT OKPY KAIOLIEH Cpeibl — 3HAUUT
YMOPHTB I'OJIOZIOM.



14.7. Hayka n HpaBCTBEHHOCTb

Wrak, Hayka peTeHAyeT Ha POJib BEPXOBHOTO CYJIbU M PACTIOPSIUTENs Bcel sku3HU obmecTBa. Ho cripaButcs
JIM OHa C 3ToH posbio? Benp M10siM HyKHBI HE TOJIBKO 3HAHHWE 3aKOHOB IPUPOJIbl U YMEHHE UMU TIOJIb30BaThCH,
UM HY’KHBI €11l ONpe/ieJIeHHbIe HPaBCTBEHHbIE MPUHLIUIIBI — OTBET HA BOIIPOCHI: YTO €CTh 100PO U YTO €CTh
31107 K ueMy J10JIK€H CTPEMUTHCS YEI0BEK U YeMY MPOTUBUTHCA? KaKoBBI CMBICH U 1LI€Nb CYIIECTBOBAHUS
Ka)KJJOTO YEJIOBEKA U BCETO 4YeJoBeuecTBa’?

Moxer HAayKa OTBCTUTH HA OTU BOHpOCbI?

Crporo roBopsi, HeT. be3 BHECeHUs JONOIHUTENBHBIX (PaKTOPOB HayKa Ha BOIPOCHI TAKOT'O pOJia OTBETUTh HE
MoxeT. neu nobpa, enu, 1oira, BXOASIINE B HPABCTBEHHBIE MPUHIIMIIBL, JIEXKAT 3a ee rnpenenamu. Hayka
3aHMMAETCS IOCTPOECHUEM MOJIeIeH NeCTBUTENbHOCTH, TOW JEMCTBUTEILHOCTH, KOTOPAasi €CTh HA CaMOM JeJle,
a He TOM, KoTopasi 10JbkHa ObITh. OHa OTBeuyaeT Ha BOIpochl: «UTo ecTh Ha camoM Jniene?», «Urto Oyner, eciu
ceNnaTh TO-TO U TO-T0?». Ho mMpocTO Ha BOMPOC «UTO HAJO caeIaTh?» 0€3 BCAKHX «ECI» U «4TOOBD» OHA
OTBETUTh MPUHLUIHNAILHO He MOKeT. Kak 3aMeTn1 0IMH aMepUKaHCKU (pritocod, CKOIBKO ObI BBl HU U3y4aln
pacrnucaHue Moe30B, Bbl HE CMOKETE BbIOpaTh M0E3/], €CJIU HE 3HAETE, Ky/1a eXaTh. Bece monbITK NoCTpoeHus
HPABCTBEHHBIX ITPUHIIUIIOB HAa HAYYHOU OCHOBE HEM30EKHO MPUBOJAT, B KOHIIE KOHIIOB, K BOIIPOCY «KaKOBO
Briciiee braro?» unu «kaxkosa Beiciias Llens?», 4To B CyliHOCTH OJIHO U TO k€. HayuHble 3HaHuS U
JIOTMYECKHE YMO3AKIIOYEHUI UMEIOT OTHOILICHHE K HPaBCTBEHHBIM MPOoOJIeMaM JIUMIIb HOCTOJIBKY, HOCKOJIBKY
OHHM [TOMOTalOT U3 OTBETA Ha 3TOT OOIIMI, KOHEYHBIH BOIIPOC BBIBECTH OTBETHI HA YACTHBIE BOIPOCHI.
[Ipo6nema Bricueit Llenau octaeTcst BHE HayKH, U €€ pelieHue Heo0X0AUMO TpeOyeT BOJIEBOIO akTa, OHO
ABJISIETCS, B KOHEYHOM CUETE, Pe3yJIbTaTOM CBOOOAHOTO BHIOODA.

3HAYMT JIK ATO, YTO HayKa HUKAK HE BIUSET HA perieHue 3Tor mpodaembl? OTHIONL HET. BepHas cBoeMy
MIPUHIIMITY UCCIIE0BATh BCE HA CBETE, OHA MOXKET B3TJISTHYTh CO CTOPOHBI HA YEJIOBEKa M Ha IeNble 00IIeCTBa,
pemaromme s cedst mpodiemy Bricieit Lenn, oHa MOXeT poaHaIHM3UPOBATh PA3TUYHBIC ACTIEKTHI 3TOH
CUTYalluu U MpeAcKa3aTh Pe3yIbTaThl, K KOTOPBHIM MPUBEAET MPUHATHE TOTO WIH UHOTO pemieHus. U 3Tot
aHAJIN3 MOXKET CYIIECTBEHHO MOBJIMATH Ha PelIeHUE NPOoOIEMBbl, XOTS U HE U3MEHUT €ro IPUPOJIbl KaK
CBOOOHO POM3BOIUMOrO BEIOOpA.

14.8. NMpob6nema Bbicwero Bnara

Kak u xorna Bo3Hukaet npo6iema Boiciiero biara u Beiciieit Lenan? OueBuaHo, y KUBOTHBIX ee He Obu10. He
OBUIO €€ M Ha paHHUX ATallax Pa3BUTUS YEJIOBEYECKOro obmecTBa. Jlo mophl 10 BpEMEHH AJIS YeI0BeKa, Kak U
JUIs1 Y)KUBOTHOT'O, OJIarOM SIBJISIETCS TO, YTO JIOCTABIISIET yIOBOJIBCTBUE, U UEPAPXUH YAOBOIBCTBUNA
COOTBETCTBYET MepapXxHsl Liesel, BEpIIUHY KOTOPOi 00pa3yroT MHCTUHKTHI COXPAHEHUS JKU3HU U NTPOIOIIKEHHS
pona. [lonarue uenu u noHsATHE 6J1ara BOOOIIE HEOTIEIUMBI APYT OT APYTa, 3TO J[BA aCTEKTa OJHOTO TOHSATHS.
Yenoek cTpeMUTCs K O1ary 1o olpeesieHUI0 U Ha3bIBaeT 01aroM To, K yeMy oH crpemutcs. Ha craguu, xorna
0J1ar0 OTOXIECTBIISIETCS C YIOBOJIBCTBUEM, YEJIOBEK B HDABCTBEHHOM OTHOLICHUH HUYEM HE OTIMYACTCS OT
AKHMBOTHOT'O, HDABCTBEHHBIX MPOOJIEM /IS HEro He cyuecTByeT. M 31echk A€o0 He B IPUPOJE YAOBOILCTBHS, a B
€ro 33JJaHHOCTH, B TOM, YTO KPUTEPUN yI0BOJILCTBUS €CTh BBICILIAS YIIPABIISIONIAs CUCTEMA, KOTOPAst MEHSET
LIEJIN, CaMa HE UCTBITHIBAs U3MEHEHUH. YKe ¢ UUCTO OMOJIOTMYECKOI TOUKU 3pEHHS yI0BOJIbCTBUS YEIOBEKa
OTJIIMYAIOTCS OT YA OBOJIBCTBUM )KUBOTHBIX — BCIIOMHUM, HAIIpUMED, O YyBCTBE IIPEKPACHOTO, a 110 MEpe
YCIIO’)KHEHHSI COLMAIBHOM CTPYKTYPBI UEIOBEK IPUOOPETAET HOBBIE YA OBOJIBCTBHS, KOTOPbIE HE3HAKOMBI
KHUBOTHBIM. TeMm He MeHee, mpoOieMsl Briciiero biiara 310 He co3maet. OHa BO3HHUKAET TOTJa, KOTAa KyJIbTypa
HA4YMHAET PELIUTENIBHO BIUATH HA CUCTEMY YIOBOJBCTBUM, KOTJA OKa3bIBACTCS, YTO TO, YTO JIOIHU TyMaroT,
TOBOPSAT U JIENIAIOT, CIOCOOHO HACTOJIBKO CHIIBHO U3MEHHUTh UX OTHOILLIECHHE K MUPY, UYTO COOBITHS,
BBI3BIBAIOLINE PaHEE YJIOBOJICTBUE, BBI3BIBAIOT TENEPh HEYI0BOJIBCTBUE, U HA000POT. [IpaBna, ya0BOIBCTBUSA
HU3MIETO YPOBHA (OT HETIOCPEACTBEHHOTO YIOBIETBOPEHUS (PU3UUECKUX MTOTPEOHOCTE) MPAKTUIECKH HE
MEHSIOTCS € KyJIbTYPOH, HO YZOBOJILCTBHSI BBICILIETO YPOBHS (HaIpUMED, YIIOEHHE CBOUM OXOTHUYBUM
HCKYCCTBOM, BEIHOCIUBOCTB M T. I1.) OKa3bIBAIOTCS CIIOCOOHBIMU MIEPEBECUTH HEYIOBOJILCTBHS HU3IIETO
ypoBHsl. Takum 00pa3oM, KpUTEpUIl YJOBOJICTBUS CaM OKa3bIBA€TCsI I1O/IBEPIKEHHBIM YIIPABICHUIO.
[IporcxoauT METACUCTEMHBIMN MEPEXO] — BO3ZHUKAIOT COLIMAJIbHAS IIKAJIA LICHHOCTEW U CUCTEMA HOPM
MIOBEACHHUS.



Ho ato0 eme Tonbko BBeAeHUE, posior K npobieme Briciiero biara. B nepBoObITHOM 00111€CTBE HOPMBI
MOBEJICHUSI MO’KHO CPABHUThH C MHCTUHKTAMU JKUBOTHBIX; B OOILIECTBEHHOM CBEPXMO3I€ OHU U MIPEJCTABISAIOT
cO0OM TOYHBIM aHAJIOT MHCTUHKTOB XMBOTHOT'O MHIMBUAYYMA, 3AJI0KEHHBIX B €r0 MO3re. YTpaBJieHHe
accolManusaMu (MBILUIEHUE) Pa3pyIIaeT HMHCTUHKTHI WIIH, JIy4lle CKa3aTh, IOHWKAET UX B JOJDKHOCTH U
3aMCHACT UX COLMAJIbBHBIMU HOPpMAaMU IMMOBCIACHUA. B HepB06LITHOM O6IJ.I€CTB€ OHH — TaKOM Ke a6COJ'IIOT, KakK
U1 ’)KUBOTHOT'O — MHCTUHKTBI. OHM XOTS M MEHSIOTCS B ITPOLIECCE PA3BUTHUS OOIIECTBA, HO HEOCO3HAHHO, KaK
W MHCTUHKTEI B TPOLECCC 3BOJIFOINU BU/A. Ka)KI[I:IM HHIUBHUIYYMOM OHHU BOCIIPUHHUMAIOTCA KaK HCUTO JaHHOC
1 HecOMHEHHOe. HOo BOT IpOMCXOUT elle OJJUH METaCUCTEMHBIH Nepexo] — K MPAKTUYECKOMY MBIIUIEHUI0 —
u Toraa-to npobinema Beiciiero biara BcTaet Bo BeCh pocT.

Teneps 10K HE TOJIBKO BO3ACHCTBYIOT CBOCH S3BIKOBOM JEATEIBHOCTHIO HA CBOM COOCTBEHHBIE KPUTEPUHU
YIOBOJILCTBHS, HO M 0co3Hatom 3T0 Bo3aencTBue. [Ipoctoe u sicHoe «f Tak xouy!» TepsieT CBOIO NEPBUYHOCTb,
CBOIO 1JaHHOCTb. Korza 4enoBek CO3HAET, 4YTO TO, YETO OH XOUET, €CTh PE3YJIbTAT €r0 BOCIIUTaHUs, BO3AEHCTBUS
CO CTOPOHBI APYTHUX JIFOJIEH, a TeNepb 3aBUCUT U OT HETO CaMOI'0, MOKET ObITh U3MEHEHO MyTEM Pa3MBbIIIICHUS
Y CAaMOBOCITUTAHMsI, OH HE MOXKET He 3a7aBaTh ce0e BOMPOCa: a 4ero ke OH doscer X0TeTb? OH 00HAPYKUBACT
B CBOEM CO3HAHUHU MYCTOTY, KOTOPYIO HaJ0 YeM-TO 3anoiHuTh. CyiiecTByeT jau adcomotHoe Briciiee bnaro, k
KOTOPOMY HaJI0 CTPEMUThCA? — crpaimuBaeT oH cebdst. Kak xuth? KakoB cMbIC Xu3HU?

Ho ogHO3HAaYHBIX OTBETOB Ha 3TU BOMPOCHI OH MOJIyYUTh HE MOXKET. Lep MOKHO BBIBECTH TOJNBKO M3 1eau. 1
€CJIM YEJIOBEK BOJIEH B CBOMX JKEJIAHUAX, TO OH BOJICH U B JKEJIAHUAX >KeJlaHWW. Kpyr COMHEHHI U BOITPOCOB
3aMBbIKaeTCs, M ONepeThes Oonblie He Ha 4To. CucTema MoBeieHHs MoBUCcaeT B Bo3ayxe. HauBHble
NepBOOBITHBIE BEPOBAHUS U TPAAULIMOHHBIE HOPMBI ITOBeAeHUs pymiaTcs. Hactynaer snoxa peauruno3Hsix 1
ITUYECKUX YUCHUM.

OTUX y4eHU MHOTO, 1 BO MHOI'OM OHM Pa3jIM4YHBI, HO B TO K€ BpeMs, KaK OKa3bIBA€TCs, €CTh y HUX U MHOTO
00I11eT0 — BO BCSIKOM CIIy4ae, €CJIM FOBOPUTH 00 yUEHUSIX, MOIYUYHBIINX IIUPOKOE pacrpocTpaHeHue. Tenepb
Hallla 3a1a4a — YSICHUTh, IPUBOAUT JIM HAYYHOE MUPOBO33PEHUE K KAKOMY-JINOO OIPEEICHHOMY ITHUECKOMY
YUEHHIO U €CJIU /13, TO K KAKOMY UMEHHO. 320/THO MBI 00CYTUM BOIIPOC O MPHUPOJIE OOILEro 3HaMeHaTes
Pa3IUYHBIX STUYECKUX YUEHUH.

14.9. [lyxoBHbIE LLEHHOCTHU

[pexne uem obcyxnath mpodaemy Briciiero biara i cMbIcia )KH3HU, HaJI0 TPHOOPECTH YBEPEHHOCTh, YTO
o0cyxaath 3Ty ipodiemMy cTouT. 60 ecTh MHOTO JT10/IeH, CTOSIINX HA TOYKE 3PEHHS, KOTOPYIO MOXKHO
Ha3BaTh TEOPUEHN €CTECTBEHHBIX EHHOCTEM, COTJIACHO KOTOPOM CO3JJaHUE 3THUYECKUX YUEHUN — 3aHITUE
MyCTOE, €CIIM HE BPEAHOE. DTa TEOPHsl YTBEPIKIAET, UTO B IPUPOJIC YETOBEKA HAPSTY C MOTPEOHOCTIMH U
WHCTUHKTaMH, UIMEIOIIMMU KHBOTHOE MPOUCXOKICHHE, 3aJI0’KEHO U CTPEMIICHUE K CIeIM(PHUISCKH
YEJIOBEUECKUM JYXOBHBIM IICHHOCTSIM, TAKUM KaK 3HaHHE, KPacoTa, CIIPABEIINBOCTD, JTIOOOBH K OIMDKHEMY.
JlocTrxkeHne STUX IEHHOCTE! JOCTaBIIseT BBICIIEE yAOBISTBOPEHHE. 3a/1aua YeJI0BeKa — pa3BUBATh B ceOe U B
JIPYTHUX 3TU CTPEMJICHUS U MTOJIYy4aTh TEM CaMbIM BBICIIEE YIOBJIETBOPEHUE OT )KU3HU — TaK CKa3aTh,
MaKCUMHU3HPOBATH BBICIIEE YIOBIECTBOPEHHE. DTO — €IMHCTBEHHAs! €CTECTBEHHAS 11€JIb YEJIOBEKa, €r0
€IMHCTBEHHOE E€CTECTBEHHOE Ha3HaueHne. Punocodckue, peTurno3Hbie U STHICCKUE YICHHS, HCXOIIINE U3
AlPUOPHBIX U HEU3BECTHO OTKY/A B3ATHIX IPUHLUIIOB, MOTYT TOJIBKO 3arJIylUUTh U U3BPATUTH ITH
€CTECTBEHHbIC, NICTHHHO YEJIOBEUYECKUE CTPEMIICHUS U 3aCTaBUTh JIIOJIEN COBEPIIATh THYCHOCTH BO UMsI
BBITyMaHHOr0 UMM Beiciiero brnara.

UYro ckazatb 00 3T0if Teopun? OHa y100Ha Kak IpeAsor, YTOObI OTKA3aThCs OT pEeIIeHUs TPYJHOTO BOIIpOCa.
EcTb y HEe 1 TO TOCTOMHCTBO, 4TO OHa oOeperaeT ot KpaitHoctell. Ho, yBbl, oHa HeBepHa. OHa siBiiseTCs B
ropaszo 0oJbllel CTENeHH BbIIyMAaHHOM, 4YeM JAPYTHe yUeHHsl, OTKPBITO MIPU3HAIOLINE CBOM JOrMaTHYeCKUM
xapakrtep. Eciau yTBep:KIeHHE 0 TOM, UTO CTPEMIIEHUE K BBICILIUM JYXOBHBIM IIEHHOCTSIM 3aJI05KEHO B IPUPOJIE
YeJI0BeKa, IOHUMATh B €ro OyKBaJIbHOM, TOYHOM CMBICIIE, TO OHO MPUXOAUT B MpOTUBOpeune ¢ (pakramu. Jlerty,
MOXUINEHHBIE )KHBOTHBIMU U BBIPOCIIIE BHE YETIOBEYECKOTO OOIIECTBA, HE OOHAPYKUBAIOT TOHUMAHHUSI
BBICUIMX [IEHHOCTEH COBPEMEHHOT0 [IMBUIM30BAHHOTO YeJI0BEKA, OHU BOOOIIE HE CTAHOBSTCS MOJHOLECHHBIMU
nroapMu. Clie0BaTeNbHO, B CAMOM CTPYKTYPE pa3BUBAIOIIErOCs MO3ra HET HUYETO, YTO OJAHO3HAYHO
MOPOKAAJI0 ObI T€ KOHKPETHBIE BBICIINE YCTPEMIICHUS, O KOTOPBIX TOBOPHUT TEOPHUSI €CTECTBEHHBIX IEHHOCTEH.



— AX, HeT! — CcKa)keT CTOPOHHHUK 3TOM TEOpUHU U CTPAIIHO BO3MYTUTCS TaKOM ByJIbrapU3allii €ro B3IJISIOB.
Peub nnet, koHEYHO, HE 0O KOHKPETHBIX (hopMax MPOSIBICHUS ITUX CTPEMIICHHUH, a 0 HEKOW WX OO0IIei OCHOBE,
KOTOpasi JJIs CBOCTO MPOSIBIICHUS HYKIAETCS B YCIOBHSX, CO3/IaBAEMbIX OOIIIECTBOM.

Ho torna Teopus ecTecTBEHHBIX IIEHHOCTEH COBEPIIAET IpeX MOAMEHBI MOHATHH. CKa3aTh «00IIast OCHOBaY —
3HAYUT HUYETO HE CKa3aTh, €CIIU HE KOHKPETU3UPOBATh CYIIIHOCTh 3TO OCHOBBI U €€ CBSI3b C HAOII0AaeMbIMU
nposineHussMu. C TOYKU 3pEHMs], pa3BUBAEMOI B HACTOSIIICH KHHUTe, 00IIasi OCHOBA BBICIIUX IIEHHOCTEH,
MIPU3HAHHBIX B HACTOSIIEE BpeMs OOJbIIEH YacThIO YeJIOBEUECTBA, JEHCTBUTEILHO CYIIECTBYET, U OHA
JEUCTBUTENBLHO SIBJISIETCS BPOXKICHHON 3aKOIMPOBAHHOM B CTPYKTYpE F'€HOB KaXJA0r0 YEJIOBEYECKOTO
CylIecTBa. OTO OCHOBAa — CIOCOOHOCTH YIIPABIIEHUS! aCCOLMUPOBAHNEM. Y CIIOBHO €€ MOKHO Ha3BaTh
WHCTUHKTOM IO3HaHUs (CM. TJIaBy 4), HO 3TO TOJIBKO 00pa3Hoe BeIpakeHue. [ my0okoe oTIngue 3Toi
CIIOCOOHOCTH OT MHCTUHKTA COCTOUT B TOM, UTO MHCTUHKT Oukmyem (HOpMbI TIOBEJICHUS, a YIIPaBJICHUE
ACCOLIMMPOBAHUEM TIIABHBIM 00pa3oM paspeuiaem X, CHUMAET CTapble 3alpeThl. Y IpaBlIeHUE
aCCOLIMMPOBAHUEM — CIIOCOOHOCTH Upe3BbIUaiiHO HenuddepeHIpoBaHHas, MHOTO3HAYHAs, IOy CKaroIas
pasiuyHble MPoAOIKeHUs. J[ake TO, UTO Mbl Ha3bIBAEM MBIIIJICHUEM, HE SIBJISIETCS €€ HEPEMEHHbBIM
CIIEICTBUEM. A YTO TOBOPUTH O O0Jiee KOHKPETHBIX (POpMaxX MCUXUYECKOU e TEIbHOCTH?

VYnpasieHne accolMUpOBaHNEM — Hadallo, CKopee, pa3pylIuTeIbHOE, YeM CO3UIATEIbHOE, OHO HYKIAeTCS B
CO3HMJIATEIILHOM JIOTIOJTHEHUH. TaKuM JTOTIOJTHEHHEM SIBJISICTCS COIMAIbHASI MHTETPALUS HHIUBUIYYMOB —
o0Opa3oBaHHe YenoBeYecKoro obmectsa. B mporecce pazsutus 00IIeCTBa U BOZHUKAIOT JyXOBHBIE IIEHHOCTH.
OnHu, KOHEYHO, AaNieKO He CIy4yaiiHbl, HO OT 00Iel OCHOBBI, 3aJI0’)KEHHON MPUPOIOI BO BCE YEIIOBEUECKHE
CyILIECTBA, 10 JYXOBHBIX IEHHOCTEN — JOJTHH IIyTh, HA KOTOPOM PYKOBOJHUT HE JIOTMKA HHJIMBUIYYyMa, a
JIOTHUKa O6IJ.[€CTBa. 9T10T IMyTb HC OAHO3HAYCH 1 HC 3aKOHYCH.

Teopus ecTeCTBEHHBIX IIEHHOCTEH, TOBOPSI TYMaHHO 00 «0O0IIell OCHOBE» TyXOBHBIX IICHHOCTEH, TEM CaMbIM
(haKTHYECKU OTOXKAECTBISIET HEKOTOPBIE YaCTHBIE HJICAJIbl, IPU3HABAEMbIE B HACTOAIIEE BPEMsI HEKOTOPBIMHU
(TIycTh MHOTUMHU) JTFOJIbMH, C 3TOW CaMO# «00IIe 0CHOBOI» — abCOMIOTHOM, HEM3MEHHOM, 3aJI0)KEHHOU B
npupoje yenoneka. M3 3Toil ommOKM BHITEKAIOT J1BA CIEACTBUS. Bo-TIepBBIX, TEOPHS €CTECTBEHHBIX LIEHHOCTEH
OKa3bIBaCT IyPHYIO YCIYTY TyXOBHBIM IIEHHOCTSIM, KOTOPbIE OHA BBIIBUTaeT, MO0 OHA BBIJBUTAET UX HA
J0KHOM OoCHOBaHUH. OHa ynozo0seTcst ToMy 100poKenaTesto, KOTOPBIH cTal OTCTauBaTh MPaBo
KPECThSTHCKOTO MapHs Ha YeJI0BEYECKOE IOCTOMHCTBO HE U3 OOILIUX MPUHIIMIIOB TYMaHU3Ma, a MbITasCh
JI0Ka3aTh €ro IBOPSHCKOE MPOUCXOXKACHUE; OOMaH MOXKET OBITh JIETKO OOHAPYKEH, a HECYACTHBIN I0HOIIA
myOIu4HO BeiceueH. Bo-BTOPBIX, 3Ta TEOpUs HE COACPKUT HUKAKUX CTUMYJIOB JJISl Pa3BUTHS TyXOBHBIX
LIEHHOCTEN; OHAa aHTUABOJIIOLIMOHHA, IPEJIEIbHO KOHCEPBATHUBHA.

UYro MBI HMEEM B BUAY, KOTJa TOBOPUM, UYTO T€ WJIH UHBIE LIEHHOCTH I YEJIOBEKA €CTECTBEHHbI? OUeBUIHO,
YTO OHM JUKTYIOTCSI, yCTAaHABJIMBAIOTCS JUIsl HETO caMoil mpupoaoi. Tak, sl 5)KUBOTHOTO MHCTUHKTBI — 3TO
YCTaHOBKH, KOTOpBIE JJA€T €My NPUPOJA, U TO, YTO COOTBETCTBYET MHCTHUHKTAM, JUIsl HEro ecTecTBeHHO. Ho
YeJI0BEKY IPUPOA HE JTAeT yCTaHOBOK, OH — BBICIINI YPOBEHb HEPAPXUH, HAJl HUM — ITyCcTOE He0O. DTO
MeauUMHCKUH akt, ckazan 661 Octan bennep, — ¢axt ycrpoiicTBa yenoBeueckoro Mo3ra. B3ste ycTaHoBKU
YeJI0BEKY HEOTKY/Ia, OH CaM CO3J1aeT YyCTAaHOBKH — ce0e M OCTanbHOM mpupoje. [ Hero HeT HU4ero
abCOJIIOTHOTO, KPOME OTCYTCTBUS a0COJIIOTOB, HET HUYEr0 €CTECTBEHHOI'0, KPOME OECKOHEUHOTO Pa3BUTHS.
Bce, 4T0 B 1aHHBII MOMEHT NMPEACTABISAETCS HAM €CTECTBEHHBIM, OTHOCUTENILHO U BpeMeHHO. W HblHenHMe
JyXOBHBIE LIEHHOCTH JINIIb BEXU Ha IyTH YEJIOBEUECTBA: HE IIEPBbIE U HE TIOCIIEIHNUE.

JlyMaTb 0 CMBICIIE )KM3HHU CTOUT. [lyMaTh 0 CMBICIIE )KM3HU — 3HAYUT CO3AABaTh BBICIINE YCTAHOBKH U 3TO
BBICIIMI BUJ] TBOPYECTBA, JIOCTYIHBIN YeIOBEKY. DTOT BHJI TBOPUECTBA HY>KEH BCET/1a, MO0 BHICIINE YCTAHOBKU
JIOJKHBI MEHSTBCS B IIPOLIECCE pa3BUTHS U Bceraa OyayT MeHAThCs. M Kax bl JOKeH JUIst ceOst 3TOT BOIIPOC
KaK-TO PELINTb, pa3 YK IPUpO/ia IPEJIOCTaBUIIA EMY TaKyl0 BO3MOKHOCTb. ¥ BEPEHMUSI, YTO ITOT BOIPOC
HaJyMaH WIA HEPA3PEIIUM, — JIOKb, KOTOPYIO CO3HATEJIBHO MCIONb3YIOT OJHU U HAa KOTOPYIO IONAaJar0TCs
JpyTHe [0 YMCTBEHHOW JIeHH U ManoAywuto. OH, pa3ymeeTcs, HEpa3pelIuM Ha ypPOBHE YUCTOrO 3HaHU, OH
00s13aTeIbHO BKITIOUYAET JIEMEHT CBOOOIHOTO BHIOOPA, HO OJTHO JIEJIO — CO3HATEIBHBIA BHIOOD,
COIPOBOXAAEMBIN U3yUEHUEM IPEIMETA U PA3MBILUIEHUEM, U IPYTO€ JEJI0 — CIIENOE MOApakaHNe
HaBs3aHHOMY KeM-To 00pa3iy. Tak min uHauye, KTO-TO CO3/1aeT BBICIINE YCTAaHOBKH, MO0 BHE O0IECTBA — «B
npupojie» — ux HeT. Kaxkaplil HazieneH 3Toi ClIoCOOHOCTHIO B TOM MIIM UHOK Mepe; T0OpPOBOJIBHO OTKA3aThCs



OT €€ HUCII0JIb30BAHHA — BCC PABHO, YTO 3JOPOBOMY )KUBOTHOMY I[O6pOBOJ'II>HO OTKa3aThCsAa OT (1)I/ISH‘-IGCKOFO
ABMOKCHUSA, OT MCIIOJIB30BaHMA MBIIIII.

14.10. YenoBek Bo BceneHHoOM

Kpurtnka Teopun eCTECTBEHHBIX [IEHHOCTEW SICHO ITOKA3bIBAECT TOT AIEMEHT HAYYHON KapTUHBI MUPA,
OTIIPABIISSICH OT KOTOPOI'O Mbl MOXKEM MPUNUTH K ONPEEICHHBIM HPABCTBEHHBIM IIPUHIIUIIAM WM XOTA OBbI K
OTIpeIeIIEHHBIM KPUTEPUSAM OLIEHKU HPABCTBEHHBIX MPUHIIUIIOB. DTOT JIEMEHT — yYeHHEe 00 3BOIOLNN
Bcenennoli u ponu B Hel yenoBeka. Mtak, oTipaBuMCs B Iy Thb.

YTBepxKaeHHE O HETIPEPHIBHOM PA3BUTHU — HBOJTIOINN BCeeHHON — sBIISIETCS BaXKHEHIIICH M3 BCEOOIIHMX
WCTHH, YCTAaHOBJICHHBIX HayKOW. Bcioay, Ky/1a TOIbKO MO>KET IIPOHUKHYTH HAIl B30P, Mbl HaOII0/1aeM
H€O6paTI/IMI)IC HU3MCHCHUA, TOJYNHCHHBIC BEIMUCCTBCHHOMY 06H16My I[J1aHy, UJI1 OCHOBHOMY 3aKOHY
3BOJIIOLMHU, KOTOPBIN MPOSABIISIETCS KaK YCI0KHEHHE OpraHu3anuu Marepuu. Kak yacte 3T0oro riana Ha 3emie
BO3HHUKACT pasyM. U xoT1s HaM M3BECTHA HUYTOXKHAS MaJIOCTh C(bepbl BJIINSIHHUA 9Y€JIOBE€KAa B KOCMOCEC, MBI BCE XK€
CUMTAEM €0 BEHILIOM TBOPEHUS NPHUPOAbl. OIBIT UCCIEIOBAHUS CAMbBIX PA3JIMUHBIX PA3BUBAIOIINXCS CUCTEM
MTOKAa3bIBAET, YTO HOBOE KAUECTBO MOSBIISETCS CIIepBa B HEOONIBIIOM 00beMe, HO Osiaroapsi 3aKI04YEHHOMY B
HEM MOTEHI[MATy 3aXBaThIBAE€T CO BPEMEHEM MaKCUMYM >KU3HEHHOTO MPOCTPAHCTBA U CO3/IAeT IJaliapM JIjs
HOBOT0, e1ie 0oJiee BBICOKOTO YPOBHS opranuzauuu. [1o03ToMy Mbl BEpUM, YTO YEIOBEYECTBO OKUAAET BETUKOE
Oyxy1iee, MPeBOCXOASIIEE BCE, UTO TOIBKO MOKET MOPOIUTH CAMOE CMEJIOE BOOOpaKEHHUE.

Ho Hu oaMH 4enoBeK He ecTh 4eIoBe4ecTBO. YTO e MOKET YellOBEeK cKa3aTh 0 cebe caMoM, O MeCTE BO
BcenenHoii cBoeil coOcTBEHHOM cMepTHOM aTuuHOCTH? UTO 10oCTynHO yenoBeky? Kak BXOAST ero BoJis U ero
CO3HaHME B Hay4HYIO KapTUHY Mupa?

Cro net Hazaj KapTHHA MUPA, KOTOPYIO pUCOBajia HayKa, Obljia TIOJIHOCTBIO IETEPMUHUCTHYECKON. Ecin
MIPUHUMATH €€ BCEPhE3, MOKHO OBLIO CTaTh 3aKOHUEHHBIM (hatanrcTom. Ho Temeps MBI 3HaEM, 4TO 3Ta KapTHHA
Obl1a omnO09HON. COrJIacHO COBPEMEHHBIM MPECTABICHUSM 3aKOHBI IPUPOJIBI HOCST UCKITIOYUTEIIHHO
BEPOSITHOCTHBIN XapakTep. DTO 3HAYHT, YTO B MUPE €CTh HEUTO, UTO JIeJIAeT T€ WK WHBIC COOBITHS OoJiee Wn
MEHEE BEPOSTHBIMU (BIUIOTH JI0 TIOJTHOTO 3aMPEIIeHUs ), HO HET HUYETO, YTO MOTJIO ObI IPUHYIUTH COOBITHS
T€4h CTPOTO OMPEEIICHHBIM 00pa3oM. 3aKOHBI IPUPOIBI TAKOBBI, UTO OHU YaIlle 1al0T OMPECICHHBIH OTBET O
HEBO3MOKHOCTH 4eT0-JI100, 4eM 0 HE0OXOAUMOCTH YeT0-1100, U HE CIIy4aiHO, YTO HanboJiee 00IIHre 3aKOHBI
HOCSIT 3alpeniarolnii XapakTep (3aKOH COXpaHEHHs SHEPTUH, 3aKOH BO3PACTAHUS YJHTPOIIMH, COOTHOIIICHHUE
HeomnpeaeneHHocTel u ap.). Ciryyau, Koria MOKHO Ha JUTUTEIIbHOE BpEMs BIIEpe.l JOCTATOYHO TOYHO
Mpeicka3aTh TEUCHUE COOBITHI, CKOpee, SBISIOTCS UCKITIOUEHUEM, Hexelr mpaBuiioM. Crofa OTHOCATCS,
HarpuMep, aCTpPOHOMHUYECKHUE TIpeickazanusi. Ho Beb OHUM BO3MOXHBI TOJIBKO ITOTOMY, YTO 3/1€Ch MBI
CTAJIKMBAEMCsI C OTPOMHOM pa3HMIIeH B MacIITabaXx BpeMEHHU: aCTPOHOMUYECKOM U delioBeueckoM. Ecmu
MTOAXOIUTH K JBMKEHUSAM HEOCCHBIX TeJl C MPUCYIUMU UM BPEMEHHBIMUA MacIITabaMu, TO OKa)KETCs, YTO
MO>KHO CJIeJIaTh JIUIIb TAKUE e OTPaHUYCHHBIE MPECKA3aHuUs, KaK [0 OTHOIIEHUIO K MOJIEKyJIaM BO31lyXa,
KOTOPBIM MBI JbIIUM. TakuM 00pa3om, ycrexu HeOeCHOW MEeXaHUKH, KOTOphIe BIOXHOBIIHM Jlamaca Ha ero
(hOpMYJIHPOBKY JIETEPMHUHU3MA, TTPEIICTABIISIFOT COOO0M BeChbMa CIIEIUAIBHBIN CITydai.

HeormpenenenHocTh r1yO0Ko 3a105k€Ha B IPUpO/Ie Bellei. DBoonus BeeneHHo ecTh HeNpephIBHOE U
MTOBCEMECTHOE CHSITHE 3TOWM HEONPEEIEHHOCTH, HEMPEPBIBHBIN U MOBCEMECTHBIN BBIOOP OJTHOM BO3MOXHOCTHU
13 HEKOTOPOM COBOKYIHOCTHU. MBI MOXKEM CPAaBHUTb JIBE CUTYalLlMU BBIOODA, SABIISIOLINE COOO0M 1Ba
IPENEIbHBIX CIIydas U JOCTaTOYHO XOPOLIO N3YYCHHBIC HAMM.

[TepBas cutyarusi — CTOJIKHOBEHHE JIEMEHTAPHBIX YACTHII, SBIISIONICECS O0BEKTOM M3YUYeHUS (PU3UKH. 3HAS
HayaJbHbIE YCIOBHS CTOJKHOBEHMS, Mbl MOXKEM YKa3aTh BEPOATHOCTh TEX WM MHBIX €ro pe3yiabTaToB. Ho n
ToNbKO. Eciin, HanpuMep, BEPOSITHOCTH OTKJIOHEHHSI HAJIETAOIEH YaCTULBI BBEPX U BHU3 OJIMHAKOBBI, TO MbI
HUKaK HE MOXXEM MPeJICKa3aTh, KAKOM U3 ATUX JBYX CIIy4aeB OCYLIECTBUTCA. V1 HUKTO HUKOTa HE CMOXKET. JTO
MPUHIMINAIBHO HEMPEICKa3yeMo.

W, ognako, mpupoaa aenaer CBoi BBIOOP. DTOT akT BIOOpA MPUHAICKUT K YUCTY CAMBIX 3JIEMEHTapHBIX.
CornacHo COBPEMEHHBIM MPECTABICHUSM OH cien. CIIBUTH B 3BOJIONUU BCeeHHON MPOUCXOAAT JIHIIb
Onarogaps rneperieTeHNI0, Urpe OECUMCICHHOTO0 MHOXKECTBA MOI00HBIX aKTOB.



Bropas cutyarusi — BOJIEBOI aKT 4eJIOBEUECKON JTMYHOCTH. MBI MOXKEM M3y4aTh 3TOT aKT U3BHE, TOJT00HO
TOMY, KaK MBI U3y4aeM CTOJKHOBEHHE YaCTHUIl. DTUM 3aHUMACTCS IICUXOJIOTHS B €€ OMXEBHOPUCTUUECKON
YacTH. 3Hasl YCJIOBUS, B KOTOPbIE MOCTABJICH YEJIOBEK, U KAKME-TO €ro MCUXO0JIOTMUYECKUE CBOMCTBA, MBI MOYKEM
clienaTh Koe-KaKue MpeacKa3aHusi — TAKKE YUCTO BepOoATHOCTHBIE. Ho 3Ta cutyaius 3HakoMa KakJioMy U3
HAC ¥ ¢ JPYroi TOYKU 3pEHUS — U3HYTPH, KaK Halll COOCTBEHHBINM CBOOOIHBIN BHIOOP, KaK aKT MPOSIBIICHUS
Hameu tuaHocTh. MTak, To, 4TO NMPEeCTaBISAETCA U3BHE KaK MPUHIIMIIUATIbHAS HEMPEACKA3yEeMOCTh, H3HYTPH
SIBJIAETCSA CBOOOIOI BOJIH.

[Ipupona Henmpeacka3yeMOCTH B 3TUX aKTaX OJUHAKOBA — HEBO3MOXKHO MOACMOTPETH 32 CUCTEMOM, HE
MOBJIMSIB HAa HEE, HO KaK CHJIbHO OTJIMYAIOTCSA OHU IO CBOEH 3HaunMOCTH! BO-TiepBbhIX, BOJIEBOM aKT OXBAThIBAET
OTPOMHYIO TIO CPABHEHHIO C aKTOM PACCEsSHUS MTPOCTPAHCTBEHHO-BPEMEHHYO 001acTh. BO-BTOPBIX, BOIEBOU
aKT MOXET OBITh TBOPUYECKUM aKTOM — HE CJICTBIM, KOCHBIM MaTE€pHUaIioM KOCMHUYECKOH IBOJIOIHH, a €€
HEIOCPEICTBEHHBIM BBIPA3UTEINIEM, €€ ABUKYILEH CHUIIOMN.

14.11. PacxoxaeHune TpaekTopumn

U Bce ke 4enoBek Ype3BbIYaiiHO MaJl IO CPAaBHEHUIO HE TOJIBKO C BCeleHHOM, HO U C YE€JIOBEUYECTBOM B IIEJIOM,
YTO CHOBA CKJIOHSET HAC K MBICIM O HE3HAUYUTEILHOCTH JUYHOTO BOJIEBOI'O aKTa, U 3aKOH OOJIBIINX YHCEI,
Ka3aJI0oChb 61)1, IOJI)KCH YKPGHI/ITL HaC B 3T0171 MBICJIN. HaIlO 3aME€TUTh, UTO HOBerHOCTHO IIOHATHIC U
HEMPaBUILHO MPUIOKEHHBIE HAYYHbIE UCTUHBI OYEHb YaCTO CIIOCOOCTBYIOT MPUHSATHIO JIOKHBIX KOHIICTIIIUH.
Tak o6cTouT 1em0 1 B JaHHOM citydae. Onupasich Ha 3aKOH OOJIBIIUX YHUCET, PACCYKAAIOT CIICIYIOIIUM
oOpa3om. Ha 3emiie sxuBeT Tpu MUJIIMApIa YeIOBEeK (BapUaHT: B HAIlIel CTpaHe ABECTH MATHIACCAT
MuuoHOB). Cyp0a YeoBeuecTBa €CTh PE3yJIbTAaT X COBMECTHBIX JIeHCTBUM. [10CKOJIBKY BKIIA]] KaXKIOTO
YeJIOBEKa B 3Ty CYMMY PaBEH OJHOM TPEXMUJUIMAPIHOM, HU OJIMH YEJIOBEK HE MOKET HAJEAThCS CYLIECTBEHHO
MOBJIMATH HA XOJ UCTOPUU — Pa3Be uTO ciydyaiiHo. UrpatoT pois aumib o0mue (GakTopbl, BIUSIONIME Ha
ITOBCACHUEC MHOT'UX HIOI[Cﬁ OI[HOBpeMCHHO.

B neficTBUTENbHOCTH 3TO pacCy X ACHUE CONEPKUT TPyOyI0 OMUOKY, COCTOSIIYIO B TOM, YTO 3aKOH OOJBIINX
YyceJl IPUMEHUM JIMIIb K COBOKYITHOCTH HE3aBUCUMBIX NojcucTeM. K ueoBeuecTBy ero MOHO ObLIO Obl
MIPUMEHHUTD B TOM CIy4ae, eciii Obl Bce TpH MIJUTHApAA JOeH 1eiCTBOBAIN aOCOTIOTHO HE3aBUCUMO U
BOOOIIE HE 3HAIH OB HUYETOo JpyT 0 Apyre. Ho 3To nanexo He Tak. YenoBeuecTBO — OObIIast U CHIIBHO
CBSI3aHHAS CHUCTEMa; TIOCTYNKHU OJJHUX JIOJEH CaMbIM CEPhE3HBIM 00pa30M BIMSIIOT HA MOCTYIKU Apyrux. Takue
CHCTEMBI 00J1aJat0T, BOOOIIE TOBOPSI, CBOMCTBOM PACXOXKACHUS TPACKTOPUH, T. €. HEOOJIbIINE BapHalluyl B
Ha4yaJIbHOM COCTOSIHUU CHUCTEMbI CTAHOBSTCS CO BpeMeHeM Bce Ooubiie U Oounbie. CUTyalnu, B KOTOPBIX 3aKOH
PacxoXK1eHUs TPAEKTOPUM MPOSBIIAETCS C HECOMHEHHOW OYE€BUIHOCTBHIO, MBI Ha3bIBAEM KpU3HCHBIMU. B
KPU3HUCHOI CUTYyaIlMl OrPOMHbIE TIEPEMEHBI B COCTOSIHUN CUCTEMbI 3aBUCAT OT HUYTOXKHBIX (B MacITade
CHCTEMBI) MpUUKH. B Takoil cuTyaruu qeicTBUst OJJHOTO YeI0BeKa, ObITh MOXKET Ja)Ke OJHO CIIOBO, CKa3aHHOE
VM, MOTYT UMETh peliaroniee 3HayeHue. KpuzncHbele CUTyary Mbl CKIIOHHBI paCCMAaTPUBATh KaK PEIKUE, Jaxe
UCKJTIOUUTENbHBIC, HO MBI 3HA€M MHOXECTBO ITOCTOSHHO JICHCTBYIOUINX (PaKTOPOB, MPUBOIAIINX K
MHOT'OKPAaTHOMY YCHJICHHIO BIIMSIHUSL OJJHOTO YEJIOBEKA. JDTO TaK HAa3bIBAEMBIE mpuUc2epHble MEeXanusmul, T. €.
MEXaHU3MBI CO CITYCKOBBIM KpIOUKOM. TpeGyeTcsi COBEpIICHHO HE3HAYUTEIbHOE YCHITUE, YTOObI HaXKaTh Ha
CITyCKOBOM KPIOYOK WJIM KHOIIKY yIpPaBJICHHUs, a TOCIEACTBHS, BHI3BAHHbBIE 3TUM JACHCTBUEM, MOTYT OBITh
OrpoMHBbI. Bpsin in ecTh HEOOXOAUMOCTH TOBOPUTH, KAK MHOTO TAKMX MEXaHHU3MOB B YEJIOBEYECKOM OOIIECTBE.

U Bce xe uaest 0 MaJIeHbKOM 4eJI0BEKE — 3TOT (PUTOBBIN JINCTOK, KOTOPBIM MBI IPUKPHIBAEM Ha JIIOSIX Cpam
CBOEH TPyCOCTH, — He caercs 6e3 00s1. BoIbIIMHCTBO JI10/1eH, — FOBOPUT «MAJICHHKUN YETOBEK», — HE
YYaCTBYIOT B KPHU3UCHLBIX CUTyallUsAX U HC UMCIOT JOCTYIIA K CITYCKOBBIM KPIOYKaM.

HasepHoe, MHOTHE TOMHST aHIVIMMCKUM CTULLIOK, IEPEBEACHHBIA Mapiakom, KOTOPbIM 3aKaHYMBAECTCS
CJIOBAMMU:

Bpae ecmynaem 6 2opo0, naennvix ne waos,
Ilomomy umo 6 Ky3Huye He 6bi10 2603051/

B crumike onvcan TpurrepHslii MEXaHNU3M, KOTOPBIM OT pacTsANbI-Ky3HEla, Y KOTOPOro He ObLJIO I'BO3/sI, BEJET K
MOPa)KEHUIO apMUH. MBI OTHOCHMCSI K 3TOH UCTOPUU C OOJIBILON 103011 FoMOpa, HE XkeJasi IPUHUMATh ee



coBceM Bcephes. [Touemy? He moromy 5, 94TO TaKMX MHOTOCTYTIEHYATHIX 3aBUCUMOCTEN HEe ObIBaeT? OTHIONb
HeT. Bes Haia )kM3HB COCTOUT U3 HUX. TO e TOBOPUT MaTEeMAaTUYECKOE UCCIeI0BaHUE OONBIINX CBSI3aHHBIX
cUCTeM: TpaeKkTopuu pacxonsarcs. [leppoHayanbHO HE3HAUUTEIBHOE OTKJIOHEHHE — OTCYTCTBUE B KY3HUIIE
I'BO3/sl — LIAr 3a IIaroM YBEJIUYMBAeTCs: MMOAKOBA MpoIiaja, Jomaib 3aXpoMala, KOMaHIup yOUT, KOHHHIIA
pa3zbuTta, apmusi 0€XKHUT. A CKENITUIECKH Mbl OTHOCHMCSI K TIOJJOOHBIM JUTMHHBIM IIETI0YKaM MTOTOMY, UTO B
OOBIJIEHHOM KU3HU HaM TOYTH HUKOT/Ia HE YJIaeTCs C IOCTOBEPHOCTHIO MPOCIEANTh UX OT Hayalsla 0 KOHIa.
Bo-niepBbIx, KaKaas CBSI3b MEX/Iy 3BEHBSIMH LIETTIOUYKH UMEET BEPOSTHOCTHBIN XapaKkTep: 3aXpoMaBIiias JIOIa b
BOBCE HE 00s513aTeNIbHO TYOUT KOMaHAupa. Bo-BTOPBIX, MPOCIEKUBAHNE CBA3H COOBITHI MOCTOSIHHO CTaBUT
BOMPOCHI TUTA: «A 9TO OBLIO OBI, eciiu ObI He...?» TpyaHO HAUTH IBYX JIOACH, TAIOIINX OJUHAKOBBIC OTBETHI
Ha CepHUI0 TaKUX BOIPOCOB, @ BEPHYTh BPEeMs Ha3aJl U MOCMOTPETh, HEBO3MOXHO. HakoHel1, B-TpeTbUX, MbI
MPAKTUYECKH HUKOTIa HEe 00J1ajaeM He0OX0AUMOM HH(POPMAIIHEH.

Ho 10T daxT, 4TO MBI HE MOKEM MPOCTIEAUTH ITHX IIEMOYEK B 00paTHOM HampaBlIeHUH, HE JOKEH 3aTeMHSTh
HaM CO3HaHME HX CYIIECTBOBAHUS, KOTJa Mbl JyMaeM O MOCJIEACTBUAX HAINX NocTynKoB. Kpusucuoie
CUTYallUU PEJIKUA HE TIOTOMY, YTO MaJIble IPUYUHBI PEAKO BBI3BIBAIOT OOJBIIHNE MOCIEACTBHS — 3TO
MIPOUCXOUT MOCTOSIHHO, HO TIOTOMY, YTO 3TO MpEBpaIlleHUue PEeIKO MPEJCTaeT Nepel HaMH co Beei
OUYEBUHOCTHIO0. MBI HUKOT/Ia HE MOXEM B TOYHOCTH MPEIABUACTH PE3yJIbTAThl HAIIMX OCTYTIKOB.
EauncTBEHHOE, YTO HAM JOCTYIHO, — 3TO YCTAHOBUTH OOIIME MPUHIIUIIBI, PyKOBOJICTBYSICh KOTOPHIMHU MBI
YBEJIMYUBAEM BEPOSATHOCTH Jl00pa, T. €. BEPOATHOCTH T€X MOCIECTBUI, KOTOPHIE CUUTAEM JKETIaTeIbHBIMH.
MBI T0JTKHBI ICHCTBOBATH B COOTBETCTBUH C STUMU MPUHITUTIAMH, PACCMATPUBAsT KAKIYIO CUTYAIHIO KaK
KPU3HUCHYIO0, KOO BaXKHOCTh Ka)KJIOTO aKTa HaIlleH BOJIU MOXKET OKa3aThCsl OrpOMHOM. J[eHCTBYS Tak BCETa, Mbl,
HECOMHEHHO, BHECEM CBOH IMOJIOKUTENLHBIN BKJIaI B 1e10 JJoOpa — BOT 371eCh 3aKOH OOJIBIINX YUCET
JEHCTBYET B TIOJHYIO CHITY.

14.12. 3Tka n asonouus

Ho urto ects 106po? Uto ects Bricmiee braro u Bricmas [{ens? OTBeT Ha 3TH BOIPOCHI, KaK YKE TOBOPHIIOCH,
BBIXOJIUT 332 PAMKHU YHUCTOTO 3HaHUs, TpeOyeT BojeBoro akta. Ho, MoxkeT ObITh, 3HAaHHE MOABEAET HAC K
KaKOMY-TO OIpEeeIEHHOMY aKTy, CIeJIaeT ero MpakTUYeCKH HEU30EeKHBIM?

JlaBaliTe moAyMaeM O pe3ysbTarax, K KOTOPBIM IIPUBOAUT CICJOBAHUE PA3IUYHBIM STUYECKUM YUCHHUSIM B
3BOJIIOIMOHUpYIOIIEH BeenmeHHo. DTH pe3yabTaThl B CBOEM IJIaBHOM 3aBHCST, OYEBUIHO, OT TOTO, KaKk
COOTHOCATCA BbIABUTACMBIC YUCHUCM LCJIU C OCHOBHBIM 3aKOHOM 3BOJIFOLIUH. OcHoBHOI 3aKO0H, UJIU I1JIaH
9BOJIIOLIMM HOCHT, KaK M BCE 3aKOHBI IPUPOIbI, BEPOATHOCTHBIN XapakTep. OH HUYEro 0JJHO3HAYHO HE
MPEANUCHIBAET, HO KOe-4TOo 3anpemaer. HUKTo He MOKeT JelCTBOBAaTh BONPEKH 3aKOHaM Mpuposl. [TosTomy
STHUYECKHE YUEHHUS, IPOTUBOpEYAIlUe TUIaHy SBOIIOIUH, T. €. CTaBALINE 11€JT1, HECOBMECTHUMbIE WIIH JaKe
IpOCTO TYKABIC MY, HC MOT'YT IIPUBECTU CBOUX HOCHGI[OBaTCJIeﬁ K IMOJIOXKUTCIIbHOMY BKJIaAy B 3BOJIFOIHIO, a
3TO 3HAYUT, YTO OHU MEUIAIOT €¥l U OyIyT BHIYEPKHYTHI U3 MaMATH MHUpa. TakoBO UMMaHEHTHOE CBOMCTBO
Pa3sBUTHA: TO, YTO COOTBCTCTBYCT €I'0 IJIaHY, OHO YBCKOBCUMUBACT B CJICAYIOMIUX IO BpCMCHU CTPYKTYypax; To,
YTO €My MIPOTUBOPEYUT, MPEOI0JIEBACTCS U THOHET.

I/ITaK, JIMIOBb T€ YUYCHUS UMCIOT IIAHCHI Ha YCIIEX, KOTOPLIC CHOCO6CTBYIOT OCYIIECTBJICHUIO ITJIaHA 3BOJIFOLIH.
Ecnu mb1 paccMOTpUM 1IOA 3TUM YIJTIOM 3pCHHUA OGH.IGHpI/BHaHHBIe B HACTOAIICC BPEMA JYXOBHBIC ICHHOCTU U
IIPUHIUIIBI O6H.[€CTBCHHOI7[ KN3HHU, TO YBUIAUM, UTO BCE OHNU CAMBIM TCCHBIM O6p330M CBsI3aHbl C HAIIIMM
IIOHMMAaHHEM I1JIaHa 3BOJIFOIIUH, (baKTI/I‘-IGCKI/I MOTYT OBITh BBIBCCHBI U3 HECTO. OTO U eCTh OGH.IHﬁ 3HaMCHATCJIb
OTHYCCKHUX y‘leHHfI, BHCCIIHNX KOHCTPYKTI/IBHHﬁ BKJIaZla ©UCTOPUIO YCJIIOBCUCCTBA.

HO MG)KI[y 9TUM 06T)CKTI/IBHI)IM n 6eCCTpaCTHI)IM B033pCHI/I€M Ha O TUYCCKUC HpI/IHIII/IHI)I nu pGIHCHI/ICM cj1ea0BaThb
UM — eliie 0oJbIoe paccTosHue. B camom nene, mouemy 31o A q0MKeH 3a00TUTHCS O TJIaHE IBOIIOLUN?
Kakoe mne no mero nemno?

14.13. Bons kK 6eccmepTUio
3,[{60]5 Ha CIICHY BbICTYIIACT BasKHeHIINi (1)aKT, KacaIOIHHfICH YCJIOBCKaA, (l)aKT, OCO3HAaHUEC KOTOPOTO €CTh

HUCXOJHad TOYKa OYCIIOBCUMBAHUS: YCJIOBCK CMCPTCH. MEICb 0 HeN30EKHOCTH CMCPTH CO34ACT AJId pa3yMHOI'0O
CymieCTBa MyUYUTCIbHYIO CUTYallUuto, U3 KOTOpOfI OH HIICT BBIXOJ4A. HpOTCCT IMpOTHUB CMCPTH, IIPOTUB pacliaga



CBOCH TUYHOCTH IMpUCyII BCEM JIIOJAM. On-T0 U ABJIACTCA, B KOHCUHOM CUCTC, TEM UCTOYHHUKOM, U3 KOTOPOTO
YCPIIAOT BCC OTUYUCCKUC YUCHUA HCO6XOI[I/IMYI-O UM BOJICBYKO KOMIIOHCHTY.

TpanuioHHbIe PEUTHO3HBIE YUEHUS UCXOAST U3 0e3yclIoBHOM Bephl B OeccmepTtue ayuin. [Ipu atom nporect
MPOTUB CMEPTH UCTIOIB3YETCS KaK CUJjia, 3aCTaBIISIOIIAsl YEJIOBEKA MIPUHATh TAKOE YUEHHE — BEb OHO C
camoro Hayaina oOermtaet 6eccmeptue. Eciau npunsaTs OeccmepTre Ay, TO CTUMYJI JUIS BHITOJTHEHUS
HPABCTBEHHBIX HOPM HAIPAIIIMBAETCS caM CO0O0Ii: BeUHOE OJIaKEHCTBO 3a JOOPO M BEYHBIE MYKH 3a 3110. [lof
MOIIIHBIM BO3/IEWCTBUEM HAYKH MPEACTaBICHUS O OECCMEPTUH AYIIH U 3arpOOHOM KU3HH, HEKOT1a
COBEPIIICHHO KOHKPETHHIE U SICHBIE, CTAHOBSTCS BCe Oosiee aOCTPaKTHBIMU U OJICTHBIMU U CTAPhIC PEIUTHO3HBIE
CUCTEMBI MEAJIEHHO, HO BEPHO TEPSIIOT CBOE BIIHMSHHE.

YemnoBek, BOCIIMTAHHBIN Ha HJIESX COBPEMEHHOM HAYKH, HE MOXKET IIOBEPUTH B OECCMEpTHE AYIIH B
TPaJULIMOHHON peNMIruo3Hoi (opMyIHPOBKE, KaK Obl €My 3TOTO HU XOTEJIOCh; IPOCTEHIINI IMHTBUCTUUECKUI
aHaJIM3 MTOKA3bIBAET MOJHYIO OECCOAEPKATEIBHOCTD ITOTO MOHATH. BoJst k 6eccMepTHIO B COUETAHUH C
HapHCOBAaHHOM BBIIIE KAPTUHOW MHUpa MOXET NPUBECTH €T0 JIUIIb K OJHON LIEJIM — BHECTH CBOW JIMYHBIN
BKJIaJI B KOCMHUYECKYIO IBOJIFOLIMIO, YBEKOBEUHUTH CBOKO JINYHOCTH BO BCEX MOCIEAYIOIIMX aKTaX MUPOBOM
JpaMbl. DTOT BKJIA[, YTOOBI ObITh BEYHBIM, JOJKEH ObITh KOHCTPYKTUBHBIM. Tak Mbl IPUXOAUM K IPUHIUITY:
Bricmiee biraro — KOHCTpYKTHBHBINM BKJIaJ B 3BOJIIOLMIO BeeneHHol. TpaiuiMOHHBIE 1yXOBHBIE U
00I11eCTBEHHbIE LIEHHOCTH MOTYT OBITh B CBOEM INIABHOM BbIBEJIEHBI U3 3TOr0 MpUHLMNA. B Tol cTenenu, B
KOTOpOM OHU €My IIPOTHUBOpEYAT, OHU JOJIKHBI OBITh OTOPOIIEHBI TaK K€ 0€3:KaI0OCTHO, KaK 0€3:Kal0CTHO
IIOAABJISIEM MBI )KUBOTHBIE HHCTUHKTBI BO MM BBICIIMX LIECHHOCTEH.

YenoBeK KaKMM-TO 06pa30M IpOaOJIKACT KUTh B CBOUX TBOPCHUAX:

Hem! Becwv st ne ympy! Iywa 6 3asemuou aupe
Moii npax nepedxcusem u maeHvs yoexcum...

UYro takoe nyma? B HayyHOM acriekTe 3Toro moHATUsS — (opma, UM opraHu3anus, IBUKEHNs MaTepuu. Tak
JIM YK Ba’KHO, BOIUIOLIAETCS JIM 3T OpraHMU3allysl B HEpBax U MyCKyJlax, UM B KAMHE, UM B OyKBax, WU B
o0pa3ze xu3HU MOTOMKOB? IbITasich TOKOMATHCS JO CaMOM CepALIEBUHBI CBOEH JINYHOCTH, pa3Be HE MPUXOIUM
MBI K yO@XKICHHIO, YTO HE TTOBTOPSIOLIMICS MOTOK ONIYIIEHUH, HE PETYIISIPHOE MEePEKEBHIBAHUE TTHIIH
COCTaBJISIIOT €€ CYIIHOCTh, HO HEKOTOPbIE HEMOBTOPUMBIE, ITyOOKO MHIAMBHUYaIbHbIE TBOpUYeckHe akThl? Ho
MaTepHaIbHbIEe PE3YJIbTAThl ITUX aKTOB MOTYT JaJIEKO BBIXOJIUTH 32 IPOCTPAHCTBEHHBIE U BPEMEHHbIE TPaHUIIbI
Halero 6uosoru4eckoro tena. Tak Mbl HAUMHAEM OIYINATh MTyOoKoe eAuHCTBO ¢ KocMocoM u
OTBETCTBEHHOCTb 32 €r0 CyAb0y. DTO OLIyLIEHUE, BEPOATHO, OJMHAKOBO Y BCEX JIOJEH, HO BBIPAKAETCS
Pa3HBIMU CJIOBAMHU B Pa3HBIX PEIUTHO3HBIX U (PUIOCO(CKUX cucTeMax. DTOMY )K€ UyBCTBY YUUT UCKYCCTBO,
BO3BBILIAS YEIOBEKA 10 YPOBHSA KOCMUYECKOTO SBJICHUS.

Wrak, HayyHOE MHPOBO33pEHHE MMPUBOAMT K ITUKE, KOTOpas yka3biBaeT Briciue Llennoctu u Tpedyer oT Hac
OTBETCTBEHHOCTH M aKTUBHOCTHU B UX AOCTHKE€HUHU. Kak U BCsAKas ATHMKA, OHA BKIIFOYAET BOJIEBOM AKT, KOTOPHIM
MBI Ha3BaJIM BoJieH Kk OeccmepThio. Eciu uenoBek He MOXKET UM HE XOUET COBEPIINUTh 3TOTO aKTa, TO HUKAKOe
3HaHUE, HUKaKas JIOTMKa He 3aCTaBAT €ro NpuHATh Beicimme L{eHHoCTH, cienaThess OTBETCTBEHHBIM U
akTUBHBIM. U 60r ¢ HUM! OOBIBaTes, TBEPO PELIMBILIETO TOBOJIHCTBOBATHCS CBOMM YOOTHUM HJEaNIOM,
PELINBILETO XUTh CMUPEHHBIM PabOM 0OCTOSTENBCTB, HE BO3POAUT HUYTO, U OH OECCIeIHO COMAET CO CLIEHBI.
Kto He xoueT OeccMepTHs, TOT U HE MONY4UT ero. [logo6HO ToMy, Kak )KMBOTHOE, JTUILIEHHOE HHCTHHKTA
Pa3MHOXKEHHS, HE BBIIOJIHUT CBOEH KUBOTHOM (DYyHKIIMH, YEIOBEK, JTUILIEHHBIA BOJIU K O€CCMEPTHUIO, HE
BBITTOJIHUT CBOEH yenoBeueckoi pyHkmu. K cuacTpio, 3TOT ciydail HCKITIOUEHHE, @ HE TPABUIIO (€CJIH TOJIBKO
OCTaBUTh B CTOPOHE MCKYCCTBEHHYIO KacTpaluio). Boss k 6eccMepTuio — He NMPUBUIIETHS OTJIEIbHBIX
«BEJIMKHUX» JIIOJEH, a MACCOBOE CBOMCTBO YEJIOBEKA, HOPMA YEIOBEYECKON TMUHOCTH, CIIyKalllas HCTOUHUKOM
HPaBCTBEHHOM CHUJIbI U MYKECTBA.

B kakoii cTeneHnu 3THYECKUe Uaeanbl, KOTOPhIE MbI BBIBEIIU U3 HAYYHOTO MUPOBO33PEHUS, OKAXKYTCS
yOeIUTENbHBIMH U IPUEMIIEMBIMHE TSI ITUPOKUX KPYTOB JIIOJIE — HAIINX COBPEMEHHUKOB U MOTOMKOB? He
3ByYaT JIM BCE 3TU PACCYKICHUS YK KaK-TO aOCTpaKkTHO, OecayBcTBeHHO? CITIOCOOHBI JIM OHH YBJICUb,
BO37IeiicTBOBaTh Ha 3MOIMU? CIOCOOHBI; ATO MOKA3bIBAIOT MHOTHE MPUMEPHI. M 1en 3BOTIONUN U THYHOTO
y4acTHsi B MUPOBOM KOCMHUYECKOM TIPOIIECCE OBJIAIEBAIOT BOOOPaKEHUEM, TIPUIAIOT )KU3HH TTYOHHY Y CMBICIT.



Ho B 00MeH oHHM Tpe6y10T CMCJIOCTU B BBIBOJAX, TOTOBHOCTH KCPTBOBATH ITPUBLIYHBIM U ITPUHATH
HCOKHNIAAHHOC U KYTKOBATOC, CCJIM K HEMY HCYMOJIMMO IPUBOAUT JIOTHKA.

OT Tex, KTO 3aHMMAaEeTCsl HAyKOW, ECTECTBEHHO 0XUATh MOJIOKUTEIHHOIO OTHOIIEHUS K MTOCTPOCHHIO 3TUKH
HAY4YHOTO MHPOBO33peHHs. M 3TH 0XKHIaHKsI B OCHOBHOM OIPABJIBIBAIOTCSA. MHOTO Yy YUEHBIX M «IIOIYTYUKOB.
Ho mHOTO M Bparos uiau, mo MeHbIIel Mepe, HeoOpokenaTeneid. B HekoTophix kpyrax (0coOeHHO cpeau
TYMaHUTapHON MHTEIUITUTCHIIMN) MOIHO PYTaTh YUEHBIX 33 «CLUEHTU3M» — CTPEMJICHHE TIOCTPOUTH BCIO
YKU3Hb Ha HAYYHOUH OCHOBE, «TIOJIMEHUBY HAyKOW BCE OCTAbHBIC (DOPMBI TyXOBHOU KU3HH. DTH HACTPOCHUS
(KoTOpBIE BPSII JIM MOXKHO MPU3HATH ONPABAAHHBIMU) MIOPOKIAIOTCS B OCHOBHOM CTPaxoM MeEpes] TeM
HEU3BECTHBIM OyAyIINM, K KOTOPOMY HAac HeyJepKuMo (1 cTpeMuTesbHo!) Bieder pa3BuThe Hayku. CTpax
YCHUIIMBAETCS U3-3a HeMOoHUMaHus. 160 HU mupokast my0IrKa, HU MPeJCTaBUTEIN TyMaHUTAPHOU U
XYJ10’K€CTBEHHOW MHTEJUTUTCHIINH, KaK MIPaBUIIO, HE MOHUMAIOT CYIIIHOCTH COBPEMEHHOT'O HAyYHOTO
MBILIUICHUS U POJIM HAYKU B TyXOBHOH KyJbType. JTa rnpobiiema Oblia B Ype3BbIYANHO SPKO popme
nocrasieHa Y.I1.Cuoy (B 1956 r.) B ero nexkuunu «Jlse KyHBTypH»g.

Hayka 11 COBpEMEHHOI0 4esl0BeKa — 3TO TO, YeM ObLI OTOHb ISl IEPBOOBITHOrO YenoBeka. M kak orons
BHYIIIAJI HALLIUM TIpeJIKaM 1IeJy10 raMMy YyBCTB — CTpax, yAUBIEHHE, OJaroJlapHOCTb, TAKYIO )Ke TaMMy
YyBCTB BbI3bIBA€T U HayKa. OTOHb 00JIaJaeT NPUTATaTeIbHON U 3aBOpaXkuBaroleil cuoil. [1epBoOBITHBIM
YEJIOBEK CMOTPEN Ha OTOHb, U B €r0 AylIe NOAHUMAIUCh HEBEIOMBIE PAHEE BOCTOPTH U CMYTHBIE
npenuyBcTBUsl. To e ¢ Haykoi. Hayunas (anracTuka, Hanmpumep, — 3TO YK TOYHO HE YTO MHOE, KaK BUJCHUS
MEPBOOBITHBIX, CUJAIINX Yy KOCTPa. A MOCTPOSHHE BBICIIMX 1I€I€H ¥ MPUHIMIIOB HA OCHOBE HAyYHON KapTHUHBI
MHpPa MOXET OBITh Ha3BaHO OI'HEMOKIIOHCTBOM. JTH CPaBHEHHUS HE YHIDKAIOT, a, HAIIPOTHB, JACTAIOT YeCTh
COBPEMEHHBIM OTHENOKJIOHHUKAM. BeJlb MbI CTOJIb MHOTMM 00513aHbI BOOOPA)KEHHUIO HALLIMX HPEIKOB,
3aBOPOKEHHBIX IUIALIYIIUM IUIAMEHEM KOCTpa.

14.14. UHTerpauusa n ceobopa

IIponecc coumanbHOM HHTETPALMU HUKOT 1A ellle He MPOTeKasl Tak OypHO M Tak sIBHO, Kak ceiuac.
CoBpeMeHHbIE HayKa U TEXHUKA CIENAIN KaX/10T0 YeJI0BEeKa HAXOAAIUMCS B cepe BIUSHUS KaXKI0T0
npyroro. CoBpeMeHHas KyJbTypa riodaiabHa. CoBpeMeHHbIe roCy1apcTBa — 3TO OTPOMHBIE MEXAHU3MBI,
MMEIOIIME TeHCHIIMIO Bce 00Jee JKECTKO PErilaMeHTUPOBATh MOBEICHUE KaXKIO0T0 TPaKIaHuHA, OTIPEACTIATh,
HaBA3bIBaTh €My U3BHE €ro MOTPeOHOCTH, BKYChbl, MHEHUA. COBPEMEHHOI0 YeJIOBeKa IpecielyeT OLlyLIeHuE,
YTO OH MIPEBPALLAETCS BCETO JIUIIb B CTAHAAPTU30BAaHHBIM BUHTUK 3TOTO MEXaHU3Ma, UTO OH IEpECTacT
CYLIECTBOBATh KaK JMYHOCTb.

[ToaTomy ceifyac MblI Jiydlie, yeM Korja Obl TO HU ObLJI0, BUJUM OCHOBHOE MTPOTUBOPEUHNE COITUAIBHOMN
UHTETPalui — MPOTHBOPEYNE MEXy HEOOXOAUMOCTBIO BKIIOUUTh YEJIOBEKa B CHCTEMY, B HEIIPEPHIBHO
KOHCOJIUAUpYIOIIeecs 11ej0e, 1 HE0OX0AUMOCTbIO COXPAaHUTh €r0 Kak CBOOOHYIO TBOPUECKYIO JIUUHOCTh. U
3/1eCh BO3HUKAET BaKHeHas, pyHnaMeHTaIbHelIas mpodiema: pa3penmo i 3T0 IPOTHBOpeyre?
Bo3moxHO 11 00111eCTBO, KOTOPOE, WS BCE Naibllie IO MyTH WHTErpaluu, OyIeT B TO K€ BpeMsi o0ecreunBaTh
TIOJIHYIO CBOOOTY MPOSIBJICHUS JIMYHOCTU? DTa MpobiieMa CTOUT Tepesi COBPEMEHHOCTBIO BO BECh POCT, U
pa3IUYHOE €€ pellleHue AaeT Pa3InyHble KOHIENIINHA 00IIeCTBa.

OnTUMHUCTUYECKHUI OTBET HA MOCTABJICHHBIN BOMPOC 3BYUUT YTBEPAUTEIbHO. Kaxablii Ceayomuii 3Tar
WHTETpaIy 00I1eCTBa, TTIACUT 3TOT OTBET, OYJET, BEPOSITHO, COMPSIKEH ¢ KAKUMU-TO BHEITHUMU
OTPAaHUYCHUSIMHU, HECYIIIECTBEHHBIMH C TOYKU 3PEHUSI TBOPUECKOM ACSITEIBHOCTH, HO 3aTO OyAeT
CrocoOCTBOBATH OCBOOOKICHHIO SIpa JIMYHOCTH, SIBISIFOIIETOCS HCTOYHUKOM TBOpYecTBa. Bepa B
BO3MOYXHOCTh TAKOT'O OOIIIECTBA paBHO3HAYHA BEPE B TO, YTO UMITYJIbC, 3JI0KCHHBIN MMPUPOION B UEIIOBEKA, HE
HcYepIiaH, YTO YEJIOBEK CIIOCOOEH MPOI0JKATh HAUAThI UM 3Tall KOCMUYECKOM 3BONMIONHMH. Beas muuHOCTHOE,
TBOPYECKOE HAYAJIO SIBJISETCS CYIIHOCTBIO YEJI0BEKA, OCHOBHBIM JIBUTATEIEM HBOJIFOLIMH B AIIOXY pasyma. Eciu
OHO OyJIeT MO/AaBIECHO COIMALHOM UHTErpaluel, To ABIKeHue octaHoBUTCS. C Ipyroi CTOPOHBI, U
colMaibHas MHTETpalusa Heooxoauma. be3 Hee HEBO3MOXKHO JTaTbHEHIIIee pa3BUTHE KYJIbTYPhI, YBEIIMUCHUE
BJIACTH YEJIOBEKA HaJl MPUPOJI0il; B HEM — CYIIHOCTh HOBOTO YPOBHSI OpraHu3anuu Marepuu. [louemy sxe mMbl
JIOJDKHBI TI0JIaraTh, 9TO COIMAbHAS MHTETPAIUS M CBOOO/1a JIMYHOCTH HECOBMECTUMBI? Belb oCyIecTBIIsIIach
K€ MHTETpallvs yCIelHO Ha APYTUX YpoBHsX opranu3zanuu! Korna kneTku o0beIHAI0TCS B MHOTOKJIETOYHBIN
OpraHM3M, TO CBOM OMOJIOrHYecKre (PyHKIIMA — OOMEH BEIIECTB U Pa3MHOKEHUE ITyTEM JICTICHHUSI — OHU



IpOoaAOJIKAIOT BBIIOJIHATD. HoBoe xauecTBO — JKHW3HB opranuismMa IosIBJIACTCA HEC BOIIPCKU OMOJIOTHYECKUM
(GYHKIMSAM OTACNBHBIX KIIECTOK, a, HAPOTHB, Oaronapst uM. TBopueckuii akT cBOOOIHON BOJIIM — 3TO
«Ounosnornyeckas» QyHKIUS 4eTI0BeYeCKOM TNYHOCTU. ClieI0BaTeIbHO, B MHTETPUPOBAHHOM OOIIIECTBE OHA
JOJDKHA COXPAHUTHCS B KAUECTBE HEITPUKOCHOBEHHOI OCHOBBI, 8 HOBBIE KQUueCTBa JIOJKHBI ITOSIBISITHCS JIUII
4yepe3 Hee u Oiaromaps eil.

Ecnu MBI 0TKa)xxeMcsi OT BEphl B BO3MOKHOCTh OPTaHUYECKOTO COYETaHUs COUATbHOW HHTETPAIIH U CBOOOIBI
JUYHOCTH, TO JTIOJDKHBI OyJIeM OJTHO U3 HHUX MPEANoYecTs Apyromy. [Ipeamourenue cBOOOIbI TNIYHOCTH
MPUBOJUT K WHAUBHIY ATUCTUIECKON KOHIETIINH O0IIeCTBa, MPEANOYTCHHE COIIMATbHON HHTErPallii — K
TOTAIUTAPHBIM PEKUMAM.

NuauBuayanu3m paccMaTpuBaeT 0OMIECTBO JIMII KaK CIIOCO0 «MHPHOTO COCYIIECTBOBAHUS) WHIUBHIYYMOB,
Y YBENIWYCHHSI TUYHBIX Onar ams kaxaoro u3 Hux. Ho sta unes cama no cebe HegocTaTOYHA 7Sl TOCTPOSHUS
310pOBOTO 00IIecTBa. YUCTHIN MHIMBH Ty JIM3M JIUIIACT )KU3Hb YEJIOBEKAa BCIKOTO BBICIIIETO CMBICIIA U BIICYET
LIMHU3M U AyXOBHOE OCKyJeHHe. DaKTUUeCKH MHIUBUIYATNU3M CYIIECTBYET TOJIBKO OJIarofaps COm3y C
TPaJAUIIMOHHBIMU PEJIMTUO3HBIMU CHUCTEMaMH WJIH, JIYUIlle CKa3aTh, Onarofaps mapasuTUPOBAHUIO HA HUX, H0O
OHHU B MIPUHIIMIIE BPaX1eOHBI MHANBUAYAIU3MY U JOMYCKAIOT ero 1o ciaboctu. C pa3pylieHHeM peTurHo3HbIX
CHCTEM 3TO MaAPA3ZUTHPOBAHUE TOCTUTAECT OIPOMHBIX Pa3MEpPOB, HHIANBUYyJIU3M CTAHOBUTCS CTPAIIHOMN SI3BO,
pasbeaaroliel 00IecTBO, 1 OH HEMHHYEMO, KaK MPOTECT MPOTUB ceOs, MOPOXKIAET CBOE OTPUIIAHHE —
TOTATUTAPU3M.

Jlnst ToTanuTapu3aMa — UHTETpalus Bce, TMYHOCTh — HUYTO. OH CTPOUT UEPAPXHUECKYIO TOCYAAPCTBEHHYIO
CUCTEMY, BO IJIaB€ KOTOPOI CTOMT, KaK MPaBUJIO, OJIMH YEJIOBEK WM HebobIlas rpynna goaeil. Ctpourcs
TaKXKe UICOJIOTHUECKast CUCTEMA, KOTOPYIO Ka)IbIi TpakJaHUH 00s3aH MPUHSTH B KAUECTBE JIMYHOTO
MHpPOBO33peHus. KTo oTka3bIBaeTcs 3TO cenaTh, MOAJEKUT HaKa3aHHIO, BIUIOTH 10 PU3NYECKOTO
YHUYTOXKEHUS.

YenoBek, 3aXaThlii MEXy STUMU ABYMS CUCTEMaMM, IpeBpalaeTcs B 0e31yMHYI0 1 O€31yIIHYIO 1eTallb
colMaJabHON MamuHbl. EMy npescTaBiisercs Iuilb Ta cB0001a, KOTOpas He00X01uMa /1J1sl BBINOJIHEHUS
MHCTPYKIMH BBIIECTOSIIIUX HHCTAHIMH. Besikoe nposiBieHne TMYHOCTHOM esATETbHOCTH pacCcMaTpUBaETCs
KaK IMOTEHIMAJILHO OMacHOE AJis rocyaapcTsa. [IpaBa IM4HOCTH aHHYIHPYIOTCS.

ToranurapHoe rocy1apcTBO, CTPEMACH COXPAHUTh U YIPOUUTH CE0sI, UCIIOB3YET BCE CPEACTBA (PU3UUECKOTO U
HPABCTBEHHOI'O BO3/ICHCTBHSI HA YEJIOBEKa, YTOOBI C/IETATh €ro MPUTOIHBIM AJIS Ce0sl, «TOTATUTAPHBIMY
yesioBeKoM. OCHOBHOE CBOMCTBO TOTAJIMTAPHOI'O YEJIOBEKA — 3TO HAJIMYME IS HETO ONpPEEIEHHBIX 3alIPETOB,
Taly, HapyIIUTh KOTOPBIE OH HE B COCTOSIHUU. OH MOXET ObITh YUEHBIM, MBITIUBBIM HCCIIEA0BATENIEM, HO IIPU
MIO/IX0JI€ K ONpEEIEHHBIM CTOPOHAM YKU3HHU €r0 IBITIMBOCTh HAYHET BAPYT TAMHCTBEHHBIM 00pa3oM
ucnapsaTbcsi. OH MOXKET ObITh OTBaXKHBIM UEJIOBEKOM, CIIOCOOHBIM, HE 33yMbIBAsICh, OTATh KU3Hb 32 CBOIO
POIIMHY, HO TPEMETATh OT CTpaxa nepe] HaualbHUKOM. OH MOKET CUUTaTh ce0sl YECTHBIM YEIOBEKOM U
TOBOPUTH 3aBEJIOMYIO JIOXKb, HE XKeJlasi CBsI3aTh ATOT (PaKT CO CBOEH MHUMOM 4eCTHOCThIO. OH MOXKET TpaOuTh,
npenaBarth, yOUBaTh, Oyy4n YBEPEHHBIM, YTO «TaK HAJI0», HO OH HUKOTJa HE MO3BOJIUT ceOe Bcephe3
3a{yMaThCsl HaJl BOpocoM: «A Haao au?». V oH Oyzer 3a BepcTy 00XOAUTh BCE, YTO MOKET 3aCTaBUTh €TI0
3aJlyMaTbCsl HaJl 3THUM.

UeM ke KOMIICHCHPYET TOTATUTAPHBIA YEIIOBEK ATH Taly, HaaraeMble Kak pas Ha TO, 9YTO COCTABIISIET BBICIIYIO
LIEHHOCTh YEJIOBEYECKOTro CyliecTBOBaHUA? UyBCcTBOM enMHCTBA. OIIYyIIEHHEM CBOEH MPUHAIJICKHOCTH K
OTPOMHOM COBOKYITHOCTH JIFOZICH, OPraHU30BAaHHBIX B €IMHOE 1Ie10€e. Yel0Be4eCKOMY CYILECTBY CBOMCTBEHHA
BHYTPEHHSIS MOTPEOHOCTH B COIMATILHON HHTETpAIMU. B TOM-TO U CcHJjla TOTaauTapu3Ma, YTO OH UTPaeT Ha ITOU
MOTPEOHOCTH, JIAeT €i ompeeieHHOe yaoBIeTBOpeHne. Cuiia U OrmacHOCTh TOTAIMTapu3Ma B TOM, 4TO OH — 3a
COLIMAJIbHYIO MHTETPAIMIO, a COLMATbHASI HHTErPalus €CTh 00bEKTHBHAS HEOOXOAUMOCTD.

Ho toTanurapHoe rocy1apcTBO He SIBISIETCS PELIEHUEM IPoOIeMbl COIMaNbHON nHTErpauu. OHO 10CTUraeT
LIEJIOCTHOCTHU ITyTEM TAaKOT0 0OTEChIBAHUS COCTABIISIOIINX €r0 €AUHUL] — JII0JIeH, YTO OHU TEPSIIOT CBOIO
YeJI0BEYECKYI0 CYIIHOCTh. OH OTpyOaeT JIt0/AsIM FOJIOBBI U 3aCTaBIIsIET 00pyOKH yIUBATHCS TOCTUTHYTHIM TaKOM
LICHO! €UHCTBOM.



ToranurapuaM — Tparudecku HEyMEJIOe M IMOCTICIITHOE IICEBIOPEIIICHIE MTPOOIEMBI, 3TO BBIKH/IBIII
COLIMAJIbHOW MHTETpaIK. Y HHYTOXKHUB JIMYHOCTH, OH JIMIIAET ce0sl UICTOYHMKA TBopuecTBa. OH 00peueH Ha
3arHUBaHUE U pacHa.

Ecnu nHauBuayanu3M NOopoxkIaeT TOTAIUTAPU3M, TO M TOTAJIUTApU3M, OOpaTHBIM MyTEM, TOPOKIAET
WHIUBHTyATH3M. «J{070M KOJIIEKTUB! — KPUUYUT TOTAIMTAPHBIN YEJIOBEK, OCO3HABIINHN CBOE pabCTBO. —
OctaBbTe MeHs B nokoe! He xouy eaunctea! He xouy cranpHbIX panoB! He xouy uyBcTBa jn0KTs! X0y KUTH
Tak, kak S xouy! A! ! A!» Ho kpuyut oH 3TO, Onacasich HaKa3aHUs, MBbICIICHHO WJIH, B JIY4YIIIEM CTy4ae,
menotoM. Ero «S1», BbIpociiiee B yCIOBUSAX TOTAIUTapH3Ma, — 3T0 yooroe, noiy3anymennoe «5». U on
MIPEeBpAIIACTCs] B HUKYEMHOTO 00BIBATENS C KYpUHBIM Kpyro3opom. Ero e uHtepecyer HU4ero, Kpome ero
nepcoHbl. OH HE BEPUT HU BO YTO U IOATOMY BCEMY NOIUUHSETCS. DTO YXKE HE TOTAIUTapHAs IUYHOCTD, a
YKAIKWAW U TPYCIUBBIA UHANBUIYAIUCT, KUBYIIUI B TOTAIMTAPHOM I'OCYIapCTBE.

NunuBuayanu3M U TOTAIUTAPU3M — JIBE MPOTHUBOIOJIOKHOCTH, CBsI3aHHBIE 001IeH 11enblo. EcTh ToNbKO 0uH
croco0 pa3opBaTh ATOT KPYT: CTABUTH CBOEH 3aJjaueii CO3HATENbHYIO COLUATbHYIO HHTErPAIUIO TIPU
COXpaHEHWHU U PA3BUTHH TBOPUYECKON CBOOOIBI IUYHOCTH.

14.15. Bonpocbl, BONPOCHI...

IToneITKN 3arisIHYTh CIIC AAJIbIIC — TAaK OAJICKO, KaK TOJIBKO XBATACT B006pa)I(CHI/I${, JaroT OouplIIe BOIIPOCOB,
4YE€M OTBETOB.

Kak naneko noiiner unrerpanus HHIMBUAYyMOB? HecoMHEHHO, 4TO B OyayiieM (1, ObITh MOXKET, HE CITUIIKOM
OTJJAJICHHOM) CTaHET BO3MOKHBIM IPsIMOI 00MeH nH(popMaliel MeX1y HEpBHBIMH CHCTEMaMU OTAEIbHBIX
nrozeH, ux gusnueckas uaTerpanus. OueBUIHO, UHTET ALK HEPBHBIX CUCTEM JJOJDKHA COIPOBOMKIATHCS
CO3JJaHUEM KaKOM-TO BBICIICH CUCTEMBI YIIPaBJICHUS €AMHOM HEPBHOM ceThlo. Kak OyneT oHa BOCIPHHUMATHCS
cyObekTuBHO? COXpaHMUTCS JIM HEM3MEHHBIM COBPEMEHHOE MHANBUIYAIbHOE CO3HAHUE, JUIsI KOTOPOTO BBICIIAS
CUCTEeMa yIpaBlieHUs! OyJeT 4eM-TO BHE- U CBEPXJIMUHBIM, YEM-TO UY>KJIbIM U HEMOCPEACTBEHHO
HepocTynHbIM? iu ke, HanpoTuB, GU3NUEcKasi HHTErpalys MOPOIUT KaYeCTBEHHO HOBBIE, BhICIINE (DOPMBI
CO3HaHMsI, U ATO OYJET Mmpoliecc, KOTOPbI MOKHO ONUCATh, KaK CIUSHUE Ay OTAEIbHBIX JII0JIeH B €IMHOMN
Bricueit /lyme? Bropas nepcrniektrBa npezcTaBisieTcss U 0ojiee BEposTHON, U Oosiee mpuBiekaTeabHoi. OHa
peiaer u npodaeMy MPOTUBOPEUUS MEXY Pa3yMOM U CMEPTHIO. TPyAHO MPUMHUPUTHCS C MBICJIBIO, YTO
YeJIOBEYECTBO HABCET]a OCTAHETCS] COBOKYITHOCTBIO OT/IEIbHBIX HEJIOJTOBEUHBIX CYILECTB, KOTOPHIE YMUPAIOT
MPEXJIe, YEM CMOTYT AOKIAThCS OCYILECTBIECHUS CBOUX 3aMbICIOB. MIHTerpanus MHAMBUYYMOB CIETIAET
HOBOE CHHTETHUYECKOE CO3HAHUE B MIPUHIIUIIE OECCMEPTHBIM, KaK O€CCMEPTHO B MPUHIIUIIE YEIOBEUYECTBO.

Ho 3axoTsaT nu Hamum notomku (¢usnueckoit nuarerpanun? Yero onu BooO1ie 3axoTsaT? U 4ero oHu 3aX0TAT
X0oTeTh? MaHUIyTMpOBaHKE KEIAHUIMU JIOAEH yKe ceifyac CTao sIBIEHUEM, C KOTOPbIM HEJIb3s HE
CUMTATKCS, a YTO Ke Oy/AeT Aaiblie, KOoraa CTpyKTypa U GyHKIIMOHUPOBAHKUE MO3ra OyIyT JIETaIbHO
uccnenoanbl? He monmaneT v 4eIoBeUeCTBO B JOBYIIKY a0COIOTHO CTA0OMIBHOTO U CYOBEKTUBHO a0COIIOTHO
CYACTJIMBOTO OOIIECTBA, pa3IMYHbIe MOJEIH KOTOPOTO ONMUCHIBAIOT ()aHTACTHI, HAYMHAS C 3aMATHHA U XaKCIIH.

UToOBI HE MOTACTh B TaKYIO JIOBYIIKY, HEOOXOIUMBI TApaHTHUHU, YTO HUKAKas CTPYKTypa yIIpaBICHUSI HE
SIBJISICTCS BBICIIIEH OKOHYATEILHO U OECTIOBOPOTHO, pa3 M HaBceraa. MlHadue roBopsi, HEOOXOIUMBI TapaHTHUH,
YTO BCeTria OyIeT BO3MOYKEH METACHCTEMHBIN TIEPEeXO0/ MO0 OTHOIIEHUIO K CKOJIb YTOJHO OOJIBIIION CHCTEME.
Bo3moxHBI 11 Takue rapanTuu? J{aeT mu IroasM Takue rapaHTHH OCO3HAHUE HEOOXOIUMOCTH METaCUCTEMHOTO
niepexoja 1 pa3Butusa? U sBnsercs 11 caMma moTpeOHOCTh B Pa3BUTHH, CTPEMIICHUE K TTPOIOJKEHUIO
pPa3BUTHS, HEYHUUTOXKUMOM? Y HAC €CThb OCHOBAHUS HAJIEATHCS, UTO 3TO Tak. Mnest HBONIOIUY, OBIIAJIEB
CO3HAaHHUEM YeJIOBEKa, yXOAUTh Kak OyATo He *kenaeT. Eciau npencTaBuTh, 4TO 4€JI0BEYECTBO OyAeT
CYIIECTBOBATh KaK THTAaHTCKUI YaCOBOW MEXaHW3M, HABEYHO HEM3MEHHBIN, TOXKIECTBEHHBIN caMoMy cebde, U
TOJIBKO €T0 KOJIECHKH — JIIOJIN OYIyT MEHSTHCS BCIIECTBUE €CTECTBEHHOTO MPOIIECCa POXKIACHHUS U CMEPTH, TO
CTAaHOBUTCS TOIITHO. DTO KAXKETCS PABHOCUIBLHBIM TOMY, KaK €CJIH ObI YEJIOBEYECTBO OBLIO TOTYAC KE
yHUUTOXKEeHO. Ho OymeT im Tak Bceraa Ka3aThCsl HAIIMM MOTOMKaM? BBITh MOKeT, ceiiyac, KOT/1a MbI OITyIIaeM
HE0OXOIUMOCTh Pa3BUTHS, HAM HAJI0 OBLIO OBI MOMBITATHCS KAK-TO YBEKOBEUYHUTH ATO OlIylieHne? BrITh MOXKET,
3TO HalI JOJIT TIepe]] MOPOIUBIIEH HAC )KUBOUW MaTepuei? JlormycTum, Mbl MPUHSIIM Takoe penieHne. Kak ero
OCYIIECTBUTD?



[ToctaBum Temeps B Oosiee o0IIeH popme BOIIPoOC 0 JTOBYIIKAX HA MyTH pa3BuTHsA. OOIECTBO MypPaBheB
a0CoOJIIOTHO cTaOMIbHO. HO 3TO HE MOTOMY, YUTO OHO TIJIOXO YCTPOCHO: CAMH WHIUBUIYYMBI, COCTaBJISIONINE
€ro, TAKOBBI, UTO UX 00BEIMHEHUE HE MTOPOKIAET HOBOTO Ka4eCTBA, HE MPUBOANUT K KOHTAKTYy MO3TOB
(6emHATaM MOYTH HEUYEM KOHTAKTHUPOBATh). BO3MOXKHO J11, 4TOOBI OT/IalIEHHBIE TTOTOMKH MYPaBbeB WIIH JIPYTHUX
YIEHUCTOHOT'MX, CTAIM pa3yMHbIMHU cymiecTBaMu? Ckopee Bcero, HeT. [1o-BuinMoMy, YIEHUCTOHOTHE 3aIILIH B
SBOJIIOIMOHHBIN TYNUK. A HE HAXOAUMCS JIM U MbI B DBOJIIOLIMOHHOM TYNHKE? BBITh MOXKET, YETOBEK —
HETrOJHBIA MaTepuai Il HHTETPAllii, 1 HUKAKUX HOBBIX ()OPM OpPraHMU3AIMH U CO3HAHUS HA STOW OCHOBE HE
noryuuTcsi? BeITh MOXKET, ¢ caMOro Havaa >KU3Hb Ha 3eMJIe TIOIIIIa TI0 JIO)KHOMY IyTH, U OJIyXOTBOpPEHHUE
KocMmoca cyk1eHO OCYIIEeCTBUTh KAKUM-TO APYTHM (hopMaM KU3HU?

JlommycTuMm, 9TO 3TO HE TaK, YTO NIPUPOJIa HE COBEPILNIIA 10 OTHOIIEHHUIO K 3eMJIE POKOBOM HECTIPaBEAJINBOCTH.
Tenepsp, Korja MOSBUIUCH CO3HATEIbHBIE CYILIECTBA, YTO JOJHKHBI OHU JeNaTh, YTOObI HE 3a0pecTH B TYNHK?
ITpu TakoM 00111eM BONIPOCE MOXKHO MPEATIOKHUTH U OOLIUI OTBET: COXPAHATH XOTs ObI B KAKOM-TO
MUHHUATIOPHOM, C:KaTOM BHJI€ MaKCHMaJIbHOE MHOT0OOpa3re BapuaHTOB, HE OTCEKATh OECIIOBOPOTHO HUKAKHUX
BO3MOKHOCTeH. Ecnu aBosmonust ecth 61y>kaanue B TaOUpHUHTE, TO, IONAB B TOUKY NEpeceueHus! KOPHIOPOB, U,
BBIOMpAs MyTh HAIPaBO, HE HaJ0 3a0bIBaTh, YTO B ’TOM MECTE €CTh €IIIe XO0Jl HAJIEBO ¥ HAa 3TO MECTO MOXKHO
Oynet BepHyThcs. CBOM MyTh HAJ0 OTMEUYATh HECMBIBAIOIIEICS M CBETAIIEHCS B TEMHOTE Kpackoid. TakoBa
MMEHHO (pyHKIHA HayKu UcTOpuH. HO T0CTaTOUHBI U T€ SA3BIKOBBIE CIIE/bl, KOTOPbIE OHA OCTaBIsAET? BhITh
MOJKET, HEOOXO/IUM CO3HATENFHBIN MapaJlIeTU3M IIPU PEIICHUH BCEX 00MIECTBEHHBIX MPooIiemM?

Bynem HanesThCs, UTO MBI IOKA HE COBEPIIMIN HUKAKOH HETOMPaBUMON OIMKUOKHU, M YTO JIOISM YIacTCs
CO3/1aTh HOBBIC, (PaHTACTHUYECKUE C COBPEMEHHOW TOYKH 3pEHUST (POPMBI OpraHU3alUN MaTepUU U POPMBI
co3HaHus. U Toraa BOSHUKAET MOCIETHII, HO 3aTO CaMblii BOJIHYIOILIUI BOIIPOC: @ HE MOXET JIU CYIIECTBOBATh
CBA3U MCXKY CCTOAHAIIHUM UHAWBUAYAJIbHBIM CO3HAHHUEM Ka)I(I[Oﬁ YeJIOBEUECKON JIMYHOCTH U 3TUM 6YILYHII/IM
CBEpXCO3HAHMEM — MOCTa, repedpoieHHoro yepe3 BpeMs? MiHaue roBopsi, He BO3MOKHO JIM BCE-TaKu B
KaKo#-To (popmMe BOCKpeEIIeHNE TUIHOCTH ?

yBLI, BCC, UTO MBI 3HACM B HACTOAILICC BpeMSI, 3aCTaBJISICT HAC JAaTh OTpI/II_IaTeJII:Hblﬁ OTBCT. Mgl HC BUIUM
HUKAKOW BO3MOYKHOCTH 3TOr0. HeT B 3TOM ¥ HEOOXO0IMMOCTH IS IPOIecca KOCMUYECKOH ABOIOIUH. JIroau
HE CTOAT TOT'O, I-ITO6IJI nux BOCerI_HaHI/I, — KaK 1 06€3LHHBI, oT KOTOpBIX OHHU HpOI/I3OH_UII/I. HOCJIC HaC OCTAHCTCA
JIMIIb TO, YTO MBI TPOU3BEIN 32 OTBEIEHHOE HaM BpeMsl.

Bnpoyem, HUKTO HE MOKET 3aCTaBUTh YEJIOBEKA OTKA3aThCs OT HAACKIbI. B JaHHOM citydae 3TO UMeeT U TO
OCHOBaHUE, YTO Hall MOCJIETHUIN BOMPOC KacaeTCs BEIIeH, 0 KOTOPHIX MbI 3HA€M O4Y€Hb Majio. MBI KOe-uTo
MMOHUMAaEM B (PU3UUYECKUX U XMMUYECKUX MPOLIECCaX, CBA3AHHBIX C )KU3HBIO, Mbl OPUEHTHPYEMCS TAK)KE B
BOMPOCAaxX, CBA3aHHBIX C OLIYIIEHUSMU, IPEACTABICHUSIMU, IO3HAHUEM JeiicTBUTENbHOCTU. HOo co3HaHue u
BOJISI — 9TO JUISI HAC 3arajika. Mbl He 3HaeM, KaK CBSI3aHBI 3/IeCh JIBa ACIEeKTa: CyObEKTUBHBIN, BHYTPCHHUM, U
O0OBEKTUBHBIN, BHELTHUI, C KOTOPHIM UMEET JIeJI0 HayKa. MBI He 3HaeM Jjaxke, Kak MOCTaBUTh BOIIPOCHI, HA
KOTOPBIE HAJI0 UCKATh OTBET. 37IECh BCE HESICHO W 3araJ04HO. 3/1eCh BO3MOKHBI OOJIBIITNE HEOKUTAHHOCTH.

MBI TOCTPOUIIN IPEKPACHOE U BETMYECTBEHHOE 3/1aHKe HAyKH. BBICOKO B HE0O BO3HOCSITCS €T0 aXKypHBIE
SI3BIKOBBIE KOHCTPYKIMH. HO OpockTe B3I B TPOCTPAHCTBO MEXIY OMOPAMH, apKaMH, MIEPEKPHITUAMU: OH
yiiieT B mycToTy. Brisautech BHUMATEIbHEE, U TaM, BIAJH, B YEPHOU II1yOHHE, BBl YBHIIUTE YbU-TO
HEMMUTAIOIIKE 3€JICHbIE TJ1a3a. DTO CMOTPUT Ha Bac TAHHA.

! IlaHHBIC B3SITEI U3 KHUTH: Ho6pos I'.H. Hayka o nayxe. Kues, 1966.

% Jlauusle B35 U3 padoter: Hpaiic JI. Manas nayka, 6onvwas nayka // Hayka o nayke: C6. c1. M.
[Iporpecc,1966.

2 Cm: Cnoy Y.I1. /[ee kynomypwi. M.: IIporpecc, 1971.



IHpuioxenue

KubOepHernyeckuii Manudgecr

Banenmun Typuun u Knuggp Jorcocnun’

1. ®uaocopusi. Punocodus oTBevaeT Ha Takue PyHIaMEHTaIbHBIE BOMPOCHI, Kak: “Kto a?”, “OTtkyna s
npuien 1 kyaa uny?”, “Ckoiap MICTUHHO Moe 3HaHue?”, “KakoBa, B KOHEUHOM cYeTe, Ipupoaa Beulei?”, “Uro
€CTh 1I00pO U 4TO ecTh 3110?7”". dunocodus BaxkHa. Ounocodus ABIIETCS YaCTHIO HALIIETO 3HAHUS.

2. 3nanue. B knbepHeTHUECKOI THOCEOIOTHY 3HAHKE, TTPHHA ICKAIICe KHOSPHETHUECKOM CHCTEME,
ompezenseTcs: Kak HeKasi MOZIeNlb YacTh MUPA, BOCIPUHUMAEMOT0 3TOH cucTteMoil. Mozienb ecTh yCTPOMCTBO,
TeHEPHUPYIOIee MPEACKA3aHUS OTHOCUTEIBLHO COOBITHI BOKPYT; 3TH MPECKa3aHUs UCTIONB3YIOTCS CHCTEMOM
IIPU IPUHATUY pelleHUN. [IoHATHS CMBICIA U UCTUHBI CIIEAYET ONPEIEIATh HA 3TOU OCHOBE.

3HaHHEe OTHOBPEMEHHO CYOBEKTUBHO U OOBEKTUBHO, OO OHO SIBIISIETCS PE3YIbTATOM B3aUMOACHCTBUS
cyObekTa (KHOCpHETUUECKOU CUCTEMBI) M 00BeKTa (Cpebl). 3HaHue 00 0OBEKTE BCET]a OTHOCUTEIBHO: OHO
CYILIECTBYET TOJIBKO KaK YacCTh KaKOT0-TM00 CyOBheKTa. MBI MOXKEM H3ydaTh B3aUMOOTHOIIICHUE MEXTY
3HaHUEM U PEATBbHOCTHIO (TIPEXK/Ie BCET0, ICTUHHO WIIM JIOKHO JJAHHOE 3HAHUE), TOT/Ia CYObEKT 3HAHHS
CTAHOBUTCS, B CBOIO 04epe]ib, 00BEKTOM JIJIs HOBOTO CyOBbekTa 3HaHus. Ho 3HaHue B mo0oit hopme
0€30THOCUTENHHO KaKOTro-1100 cyOBheKTa ecTh JJornueckas 6eccmpicnuna. /leraapHoe pa3BuTHe
KHOEpHETUYECKON THOCEOJIOTHH Ha OCHOBE 3THUX OTpE/IeICHUN KpaiiHe BaKHO i (popmManu3anuu
€CTECTBEHHBIX HayK U QHIOCODUH, a TAKXKE TSI HHTEPIPETAIIMA MATEMaTHIECKUX CUCTEM.

3. CBo0Ooaa, BoJis, ynpasieHue. B kuOepHeTnueckoit Metagusnke cBOOOAa pacCMaTpUBACTCS Kak
(yHIaMEHTaJIbHOE CBOMCTBO MPHUPOJIbl. 3aKOHBI IIPUPO/BI CyTh OTPAHUYEHUS HA 3Ty CBOOO/Y, OHU HE
00s13aTeNIbHO MPUBOAAT K ONpeielIeHHOMY X0ty coObITuil. [ToHsATHE CBOOOIBI MOApPA3yMeBaET HATMUNE
HEKOTOPOT0 aKTUBHOTO (paKTOpa, KOTOPBIN pa3pelacT HeoNpeIeIeHHOCTh, IPUCYILYI0 CBOOOAE, BBIOMpas
OJTHO OTIpEJICIEHHOE ACUCTBUE U3 MHOXKECTBA BO3MOXKHBIX. MBI Ha3bIBaeM 3TOT (hakTOp BOJIEH. MBI TOBOpHUM,
YTO BOJISI YIPABJISIET HEKOTOPOH KNOEpHETUYECKON CUCTEMOH, KOr/ia CBOOOJa CUCTEMbI OTpaHUUMBAETCS
NEHCTBUSIMH, BRIOUPAEMBIMHU BOJICH.

4. MeTtacucreMHblii nepexoj. Korzna HeKOTOpoe 4HUCIO CUCTEM MHTETPUPYIOTCS B €IMHOE 1IEJI0€ C
BO3HMKHOBEHHEM HOBOT'O YPOBHS YNPaBJIECHUSI, Mbl TOBOPUM, YTO UMEET MECTO METACUCTEMHBIN MEPEXOI.
HoBas cuctema ectb MeTacucTeMa MO OTHOLICHHIO K CTapbIM. MeTacucTeMHBIN Iiepexo sBIseTCs 10
OTIpEZICNICHUIO TBOPUYECKUM aKTOM. OH HE MOXKET COBEPIIUTHLCS O] BO3ACHCTBUEM OJIHUX JIMIIb BHYTPEHHHUX
(aKTOpPOB MHTETPUPYEMOI CHCTEMBI, HO BCErAa TpeOyeT BMeIaTeIbCTBa U3BHE, “‘CBEPXY’ .

5. OBoarwoums. MetacucTeMHbIN MEPEX0] — KBAHT 3BOJIIOIUH. BEICOKOOPraHM30BaHHBIE CUCTEMBI, BKITIOYAs
JKHUBEIE CYILIECTBA, CYTh MHOI'OYPOBHEBLIE HEPAPXUHU 110 YIIPABJIECHUIO, BOSHUKAIOIIUE B pE3yIbTaTe
METAaCHCTEMHBIX TIEPEX0I0B Pa3HOro MaciTada. [ maBHeHIne YBOTIOIIMOHHBIC CIBUTH — 3TO
KpyIHOMACIITa0HbIE METACUCTEMHBIE TIEPEXO/Ibl, TPOUCXOASIINE B paMKaX €CTECTBEHHOTO 0TOOpa Kak
MPOSIBJICHUS 001Iero nMpuHIKIa mpod u ommobok. [Ipumepsr: popMupoBaHre peayILTUIIUPYFOIIHXCS
MaKpOMOJIEKYJI, 00pa30BaHHE MHOTOKJIETOYHBIX OPTaHU3MOB, TMOSBIICHUE pa3zyMa, 00pa30BaHUE YeTIOBEUYECKOTO
oOmiecTBa.

6. UesroBeueckuii pazym. YenoBeueckuii pazyM, Kak HEYTO HOBOE TI0 CPABHEHUIO C Pa3yMOM >KUBOTHBIX,
BO3HUKAET B PE3yJbTaTe METACUCTEMHOIO MIEPEX0/1a: MO3T MOIYYaeT BOZMOXKHOCTh YIIPABIIATh
(hopMHpOBaHHEM aCCOIMANNN MEHTAIBHBIX MIPEICTaBICHA. Bee crienuduieckie 4epThl 4eI0BEUECKOTO
pasyma, BKJIIO4as BOOOpakeHre, CaMOCO3HaHHE, TPEOJ0JICHUE MHCTUHKTOB, IIOCTAHOBKY 1I€JIei, FOMOD,
YyBCTBO IIPEKPACHOT0, MOTYT ObITh OOBSICHEHBI KaK Pe3yJIbTaT 3TOr0 METACUCTEMHOTO MePeXoa.



7. ConuanbHas MHTerpanus. Bo3HUKHOBEHNE YETOBEYECKOIO pa3yMa TECHO CBSI3aHO CO CIIEAYIOLIUM, B
HaCTOsIee BPeMs IMPOTEKAIOLINM METACUCTEMHBIM IIEPEX0JI0M, & UMEHHO: MHTErpaliell 4eI0Be4eCKUX
CYLIECTB B 4eJIOBeUYeCKoe 001ecTBO. YenoBeyeckoe 00IIEeCTBO KaYeCTBEHHO OTIMYACTCS OT COOOIIECTB
AKHUBOTHBIX OJ1arofapsi ClocOOHOCTH JIIOJIeH cO371aBaTh U pa3BUBATh (2 HE TOJIbKO UCIOIb30BATH AJIS MEepelaun
co0OmIeHNI) A3BIK. SI3bIK BHIMONHSET ABe (pyHKIMH: 0OMeH HH(popMaImei Mex 1y HHANBUAYYMaMHU U CO3aHNE
MoJjienell IeHCTBUTEIBHOCTH. DTH J1B€ (PYHKLIMU HAa YPOBHE COLMAIbHON MHTErpaliii aHAJIOTUYHBI (DYyHKIHSIM
HEPBHOW CUCTEMBI HA YPOBHE MHTETPALMM KJIETOK B MHOTOKJIETOUHBIN opraHu3M. B MaTepuane si3pika J1roau
CO3JIaI0T HOBBIE CUMBOJIbHBIE MOJIENIN AEHCTBUTEIBHOCTH (B YACTHOCTH, HAY4YHbIE TEOPHH), KOTOPBIX HE OBLIO
CO3/IaHO MPUPOJION HA YPOBHE HAIICH HEPBHOUW CUCTEMBI. SI3BIK — 3TO KaK ObI MPOJIOKEHUE YETIOBEUECKOTO
Mo3ra. bosnee Toro, 3T0 eqMHOE NPOJOIHKEHUE MO3Ta BCEX WICHOB O0IIECTBA. DTO KOJUIEKTUBHAS MOJIENb
JeHCTBUTENFHOCTH, KOTOPAast COBEPIIEHCTBYETCSI BCEMHU YJIC€HaMH OOILECTBA U MEPEIaeTCsl OT MOKOJICHHUS K
MIOKOJIEHHUIO. JJaBHO OTMEUYEHO, YTO YEI0BEYECKOE OOLIECTBO MOKHO PACCMAaTPUBATh KaK €IMHBIA OPraHU3M.
Teno »TOro opranusma ecTb COBOKYITHOCTh BCEX JIIOJICH M UMHU cieTaHHbIX Bemel. Ero “¢usunonorus” — sto
KyJIbTypa OOILECTBA U, IPEKIE BCETO, S3BIK.

8. Jpa pasyma. Bo3HHUKHOBEHHE Y€IOBEUECKOTO OOIECTBA 3HAMEHYET Hauajao HOBOM 3pbl Y HUBEPCATHHOU
Opoumonnu. Ecnu panblie eIMHCTBEHHBIM MEXaHU3MOM 3BOJTIOIUH OB €CTECTBEHHBIH 0TOOp Ha 06a3e MyTaIuii
reHo(oHa, TO Tenepb Mbl BUIUM HECPABHEHHO 00Jiee OBICTPBIN MPOIECC: IBOTIOLUIO KYJIbTYPbI
YenoBeyeckoro odmecTBa. Bapuanus u cenexius mo MeToay npo0 U omUO0K MPOUCXOIAT TeNeph Kak
pe3yJIbTaT CO3HATEILHOM BOJIM YeIOBEeKa. J[BUTaTeieM 3BOIONMY MUPO3/IaHUSI CTAHOBHUTCS] TBOPUYECKAs
YeloBevecKas INYHOCTh. DBOIONHS KYJIbTYPBI, IPOrPEcC HAYKH U TEXHUKH MEePEXBATHIBAIOT HHUIIMATUBY Y
OHMOJIOrMYECKOI IBOJIIOIINN.

9. I'nobdanbHas mHTEerpanus. [IpITasce 3aryisiHyTh B OyayIiee, Mbl IPeICKa3bIBacM, YTO COIMATbHAS
UHTerpanus OyeT NpoJOKaThCs B IBYX HAINPAaBICHHUSIX, KOTOPbIE MOXHO Ha3BaTh LIMPUHOM U riyOuHON. C
OJTHOW CTOPOHBI, HHTETPALIMS MHUPOBBIX KYJIBTYp MPUBEAET K 00pa30BaHHIO €JMHOTO MUPOBOTO COOOIIECTBA U
MHUPOBOTO IPABUTENILCTBA C OTBETCTBEHHOCTHIO 32 HKOJIOTHIO 3€MHOTr0 Iapa. ITHKa KHOEpHETHUECKOTO
MHUPOBO33pEHUS TPeOyeT, UTOOBI KaXKIbIi U3 HAC 3a00THUIICS O COXPAaHEHUH BHJIA M YKOCUCTEMBI H O
MaKCHUMM3alMK TOTEHIMANA 7S CJIECAYIOIUX [IAaroB ABOJIIOLUY U UHTETPALIUH.

10. YesoBeueckue ceepxcyumecrsa. C 1pyroii CTOpOHbI, Mbl IPEABUIUM MPOJOJKEHUE UHTETPALUU ‘B
riyOuHy”, @ UMEHHO: (PM3UUYECKYI0 HHTETPALNIO HHANBUAYAIBHBIX HEPBHBIX CUCTEM C CO3JJaHUEM
MOTEHIINAJIBLHO OECCMEPTHBIX YEIOBEUECKUX CBepXcyliecTB. Onupasich Ha U3BECTHBIN 3BOJIIOLUOHHO-
6HOHOFH‘ICCKHﬁ IMPUHIHUIT: OHTOI'CHEC3 MMOBTOPSCT (1)I/IJIOF€H€3, MBI MOXXEM NPCANOJIOXKUTE, UYTO UCIIOBCUCCKHUC
WHAUBUAYYMBI OYIYT POXKAATHCS U )KUTh B MOJIOJIOM U 3PEJIOM BO3pacTe MOA0OHO TOMY, KaK OHH KUBYT
ceifuac, a 3aTeM NPUHUMATDh WIN OTBEPraTh MHTETPALMIO B CBEpXCYyIIECTBO. TakuM oOpaszom, pusnueckas
WHTErpalys UHANBUIYYMOB IIPUXOJUT HE HA CMEHY MHJIMBUAYaJIbHOM )KU3HH, KaK MbI €€ 3HAEM ceidac, a B
JOIIOJIHEHHUE K HEH.

11. Beicmine 4esoBeyecKue HeHHOCTH. [IpeacraBienne o 6eccMepTUH €CTh YacTh MIPOOIEMBI BBICIIMX
YCJIOBCUYCCKUX HCHHOCTefI. HOBCI{GHI/IC KI/I6epHeTI/I‘ICCKI/IX CHUCTCM, KaKOBBIMU SBJIAIOTCA )KMBBIC CYHICCTBA,
OTIpeIeNAeTCsl HEKOTOPBIMH LESIMUA. DTH LeIH 00pa3yIoT HepapXHI0: YTOObI 1OCTUYb LIEIH 00siee BBICOKOTO
YpOBHS, CICTEMA JOJDKHA TOCTaBUTh U AOCTUYb psif Lieeil 0osiee HU3KOro ypoBHs. Mepapxus nenei cymectsa
MMeeT BEPIUMHY: HaUBBICIINE LEJIA WIM LEHHOCTU. Y JKUBOTHOI'O BBICIINE LEJIH BPOKICHHBIE — 3TO
HWHCTHHKTBI BBDKUBAHWA U PA3SMHOKCHH. VY yenoBeKa BBICIINE HCHHOCTHU MOT'YT UATHU JaJIbIIC MHCTUHKTOB U
Jla’ke MPOTUBOPEUNTh UM. Kak U BCSKUIL 371eMEHT KyJIbTypbl, IPEJCTaBICHHUE O BBICIINX LIECHHOCTSAX KU3HU
BHYIIIAETCS YEJIOBEKY OOIECTBOM, B KOTOPOM OH >kuBeT. OJHAKO, B KOHEYHOM CUETE, YEIOBEK CaM
yCTaHaBJIMBaET JUIsl ce0s BbICIINE LIEHHOCTH, COBEpILIAsk aKT CBOOOAHOrO BbIOOpa. B pe3ynbTare Mbl MeeM
MHO>KECTBO 3TUYECKUX U PEIUTHO3HBIX yueHUH. O1HaKo y OOJIbIIMHCTBA TAKUX YYEHUH Mbl HAXOAUM OOLIUI
3HaMeHatesb: Ty WIK HHYI0 (hopMy BoJIU K OeccmepTHio. JKUBOTHOE HE OCO3HAET HEN30EKHOCTU CBOEH
CMEPTH; YEJIOBEK O0CO3HAET. Bous yenmoBeka k 0€CCMEPTHIO SIBIISETCS €CTECTBEHHBIM IIPOJOKEHUEM BOJIU K
KU3HU.

12. Ynanoxk Meradgusnyeckoil Bepbl B 0eccmepTure. B TpaAuIIMOHHBIX PEIUTUSIX, KaK, HATIPUMED,
XPUCTHAHCTBE, MBI HAXOJIUM TIPEICTaBICHUE O OECCMEPTHH, KOTOPOE MOKHO Ha3BaTh METa(hU3NIECKUM. JTO
npecTaBieHue o OeccMepTur AyLId U 3arpoOHOi xu3Hu. [IpoTecT mpoTUB CMEPTH UCHIOIB3YETCS 31eCh KaK



CTHMYJI JUTSl IPUHSTHS YUYSHHS; BEJIb OHO C caMoro Havasa obemraer OeccmepTre. OMHAKO MO BIUSHAEM
KPUTHYECKOI0 HAyYHOT0 METO/Aa MeTadhu3nuecKoe MpecTaBlieHue 0 OecCMEpTHH, HEKOT1a KOHKPETHOE U
MPUTATATENBHOE, CTAHOBUTCSA Bce OoJiee aOCTPaKTHBIM M OJieAHBIM. TpauLIMOHHBIE PETUTHO3HbBIE CUCTEMbI
MEJIJIEHHO, HO BEPHO TEPSIOT BIMUSIHUE.

13. TBopueckoe 6eccmepTue. [Ipyroit poa 6eccMepTuss MOXKET ObITh Ha3BaH TBOPUYECKUM HIIH
HBOJIIOIMOHHBIM. DTO MPEACTABICHUE O TOM, YTO CMEPTHOE YEJIOBEUECKOE CYIIIECTBO IOCTUTAET OecCcMepTHs,
BHOCSI CBOM BKJIa/I B HEKU YHUBEPCAIBHBIA OECKOHEUHBIN MPOIIECC, KOTOPBIM pa3HbIC JIOIM HA3BIBAIOT TO-
pasHomy (Mcropus, KynbsTypa), a Mbl Ha3siBaeM DBomtorus. Bepa B 3Ty dopmy 6eccmepTust I€XHUT, 1M0-
BUJMMOMY, B OCHOBE MPEACTABICHUS O CMBICIIE )KU3HH Y OOJIBIINHCTBA TBOPUECKUX JTIOACH.

14. Ku6epHeruueckoe deccMepTHe. Ycrexy HayKd TO3BOJISIFOT TTOTHATH 3HAMS KHOCPHETHYECKOTO
Oeccmeptusi. YenoBeueckoe CyIecTBO €CTh, B KOHEYHOM CUeTe, KNOEpPHETHYECKask CHCTEMa — OIpe/IeIICHHAs
(dbopma opraHM3aluy MaTEpPHUH, KOTOPAsi BKIFOYAET MHOTOYPOBHEBYIO HEPAPXUIO YIIpaBieHHs. T0, 9TO MBI
Ha3bIBACM HaIlleH AYIIOW MM CO3HAaHMEM, aCCOLMHUPYETCS C BHICIIMM YPOBHEM B 3TOH mepapxun. Harra
opranu3anys MOCTOAHHO IMEPCIKUBACT YACTUIHYIO CMCHY MaT€pUajia, B KOTOPOM OHA BBIIIOJIHCHA. He BUIHO
NPUYXH, IO KOTOPBIM 3Ta CMEHA He MOrjia Obl HATH CKOJIb YTOHO JAaJIeKO, BKIIIOYAsk IEPEX0/] K COBEPIICHHO
HOBBIM MaTepuayiaM ¥ K IPHHIUIHAAIEHO HEOTPAHUUYCHHOMY BPEMEHH CYIECTBOBAHMUS.

15. BeccmepTue u 3BoIONUsA. KnOepHeTHyeckas MHTETpalysl 10JDKHA COXPAHUTh TBOPUECKOE SIPO
YeJI0BEYECKON JTMUHOCTH, HOO OHO SBJISIETCS ABUTaTeNeM 3Botoluu. OHa TakKe JT0JDKHA CAeNIaTh JINYHOCTh
O6eccMepTHOM, MO0 C IBOIOIIMOHHON TOYKH 3PEHUS HET CMBICIIa OOpBIBATh €€ CyIIecTBOBaHME. B
OHMOJIOTMYECKON 3BOJIOLNN UCTOYHIUKOM Bapualuil sBISIFOTCS MyTaluu reHoB. [Ipupoaa TBopuT,
HKCHEPUMEHTUPYS Ha TEHOTHIIAX U 0TOMpast o penorunam. [1o3ToMy OHa yHHUTOXKAET CTapble (PEHOTHIIHI,

T. €. OMOJIOTHYECKHe Tea, YTOOBI MPOJOHKATh HIKCIIEPUMEHTUPOBAHKE, IBOJIOLNI0. CMEPTHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB 3BOJIIOLIMOHHO HeoOXxoauMa. B apy pasyma, korja Beayieil BETBbIO ABOJIOINH
SIBJISIETCS DBOJIIOLUS YETIOBEUECKOro 00IeCTBa, HCTOYHUKOM 3BOJIIOLUU CTAHOBUTCS YeoBeueckuid Mo3r. OH
HE 00BEKT, a CyOBEKT IKCIEPUMEHTUPOBAHUS, €r0 TOTEePsl TP YMUPAHUH €CTh 3BOJIIOLIMOHHAS HEJETIOCTb.
JIngHOCTD TOJDKHA OBITH O€CCMEPTHOM, Kak OeccMepTHBI reHbl. beccmepTre YenoBeYecKoi JIMYHOCTH CTOUT Ha
noBectke nHI Kocmuueckoit DBOIONNHN.

16. DBo/IONMSA YeJI0BeYeCKOH JUYHOCTH. beccMepTue 4enoBeuecKor JUYHOCTHA HE 03HAYaeT €€ 3aCThIBLICH
HEU3MEHHOCTH. DTO MOXET OBITh TMOHSTO 10 aHAJIOTUU C OpraHU3alMe Ha YPOBHE MaKPOMOJIEKYI.
KonTponepsr 6nonornyeckoii 3BOIOIUHA — 3TO TeHbI, U OHU 0eccMepTHBI. OJJHAKO OHU HE OCTAIOTCS
HCU3MCHHBIMHU, & HCIIPCPBIBHO U3MCHAIOTCA BCIICACTBUC MYTaHHﬁ, TaK 4TO XpOMOCOMBI YCJIOBCKA, HAIIPUMEP,
BEChMa U BEChMa OTJIMYAIOTCS OT MIPUMHUTUBHBIX XpOMOCOM BupycoB. KubepHetnuecku 6eccmepTHbIC
JIMYHOCTHU MOTYT MCHATLCS U Pa3BUBATHLCS BO BSaI/IMO[IGfICTBHI/I C APpYI'UMH JIUYHOCTAMH CBCPXCYIICCTBA, a
TaK)Ke MPY B3aMMOJCHCTBUH MEXAY CBEPXCYIIECTBaMU, KOO IUTIOpATN3M HEOOXOAUM ISl SBOIIOIHH, U
YeJI0BEYECTBO, HAJIO HAIEATHCS, OyeT MPoOOBATh Pa3IMYHbIC BH]IBI HHTETPAIIUH, CO3/IaBast Pa3IMIHbIC
cBepxcymiecTBa. Te yenoBeueckre TMYHOCTH, KOTOPbIE BOSHUKHYT B Pe3yJbTaTe BCEX ATUX MPOIECCOB, OYAYT,
BEPOSATHO, OTJIIMYATHCS OT HAC TaK, KaK HAlllM XPOMOCOMBI OTJINYAr0TCs OT BUpycoB. Ho onpenensromuii
MIPUHIIMI JUYHOCTH OCTAHETCS, TIO-BUTUMOMY, HEU3MEHHBIM, KaK OCTAJICS HEM3MEHHBIM MTPUHIIUI PabOThI
TeHOB.

17. Kak MoxkeT nporcxoauTh HHTerpamnus. CieayeT 11 0)KUaaTh, 4TO BCE YEJIOBEUECTBO OOBEAUHUTCS B
enuHoe ceepxcyiecTBo? C 3BOIOIMOHHON TOYKH 3PEHUS 3TO U HEXKEJIATEIbHO, U MAJIOBEPOSITHO. JKU3HB
MOXHO CPAaBHHUTbH C MUPAMUJION: BEPIIMHA MIOJHUMAETCS BBBICh U OJJHOBPEMEHHO PACLIUPSIETCS OCHOBAHHE.
XOTsl 4eIOBEYECTBO U OCYIIECTBISET KOHTPOJIb HajJ OMochepoil, HallIM Tela COCTABIISAIOT JHUIIb HEOOBIIYIO
4acTh OT Bceil Omomacchl. OCHOBHYIO €€ YacCTh BCE €IIe COCTABIISIFOT MPUMUTUBHBIC OPTraHU3MBbI, TAKHUE, KaK MbI
HaxXoJUM B IIaHKTOHe. OcyllecTBIeHHE KHOEpHETHUECKOTo beccMepTHsl MOTpedyeT, HECOMHEHHO, YEM-TO
MO’KEePTBOBATH; [IUIsl HAYaJIa, HAJO0 OYJET PeIIUTEIHbHO COCPEOTOUNTh YCHITHSI Ha JallbHEHIIIeM pa3BUTUN
Hayku. CoBCeM HE OUYEBUIHO, YTO OOIBIINHCTBO JIFOIeH B OONBIINHCTBE COOOIIECTB 3aX0TAT MOCTABUTh Tepe]
co0oif Takyto 1enb. Boms k 6eccMepTHio, Kak U BCSKas YeloBEYeCKas 4epTa, IIMPOKO BapbUPYETCS OT
yelioBeKa K yesioBeKy. [10CcKonbKy HHTerpaiusi MoKeT ObITh JUIIb TOOPOBOJILHON, HA/I0 OKUAATD, YTO TOJIBKO
4acTh, BEPOSATHO HEOOIIbIIIAs, YEITOBEUECTBA 00pa3yeT CBEPXCYIIECTBA, OOJBITUHCTBO KE OCTAHETCS B
COCTOSIHMHM ‘‘U€JIOBEYECKOTO IIaHKTOHA .



18. UnTerpanus Ha Kocmuyveckoii cuene. OJlHaKO UMEHHO HHTETPUPOBAHHOMY YEJIOBEYECTBY CY>KIEHO
ocBouTh Kocmuueckoe npocTtpancTBo. HenHTerpupoBanHas 4acTb HE MOKET KOHKYPUPOBATh C HEIO; OHA
MOXET JIUIIb MOCTABJISATh MaTEpHal JJIsl CBEPXCYLIECTB. be3 MHTerpanuy 4einoBeuecTBO HE MOXKET
MIPETeHI0BaTh Ha KaKyl0-T1u00 cepbe3Hyto poib B Kocmoce. CucteMHble €IMHULIBI, KOTOPhIE IPUHUMAIOT
peuieHus1, J0HKHBI MOJTy4YaTh BO3ZHATPaXKICHHUE 3a CBOM PELICHUS; UHAY€ OHU HUKOT/1a HE IPUMYT HX.
[TonmpoOyiiTe mpencTaBuTh cede KapTUHY “deIOBEUECKOTO IJIAHKTOHA™, HAOUTOTO B PAKEThI, YTOOBI TOCTHYD
OT/IaJICHHOM 3Be3/Ibl Uepe3 JACCATh WM IABaAlaTh nokojeHuid. Urpats posib B KocMoce MoryT fumib CyiiecTsa,
MIPOJOIKUTENFHOCTD KU3HU KOTOPBIX Hcuucisercs KocMuyeckumu sxe BpeMeHaMH.

19. Ceroansimiaue nmpodJaemsl. Hame npencraBienne 0 KUOEPHETHIECKOW HHTETPAIIMN B HACTOSIIICE BPEMS
BeCbMa a0CTPAKTHO U TyMaHHO. JTO HEM30€KHO: IOHATHUS U TEJIH, Kacaloluecs OTAAIEHHOTO Oy IyIIero,
TOJILKO U MOTYT OBITh a0CTPaKTHBIMU. JTO HE 3HAYUT, OJIHAKO, YTO OHU HE UMEIOT HUKAKOTO OTHOLICHUS K
HAIllUM CEeroTHAIHUM npobsiemam. [Tonsatus o BcemupHoi DBomonun 1 KUOEpHETUYECKOM OeCCMEPTHH
HMMEIOT MPSIMOE OTHOIICHKE K MOHSITHUIO O CMBICJIE KU3HU U K BBICIIUM HEHHOCTSAM, KOTOPbIE MBI IPUHUMAEM
JIIsL CG6$I CCroJHd, XOTd TC, KTO )KUBYT ceﬁqac, MOTYT pCATUCTUYCCKU AYMATh JIMIIb B TCPMHUHAX TBOPYCCKOT'O
oeccmeptrs (XOTs, KTo 3HaeT?). [Ipobiema BRICIINX IIEHHOCTEH — 3TO IIEHTPaJIbHAS POOJIeMa HBIHEITHETO
OGH_ICCTBEL PaILI/I 4€ro Haao KUTh, ITOCJIC TOI'O KaK Halllkd OCHOBHBIC HOTpGGHOCTI/I C JICTKOCTBIO YAOBJICTBOPCHLIL
COBpEeMEHHOM cuctemoit nmpoun3BoacTBa? Uro ects JloOpo 1 uto ecth 3107 KakoBbl T€ KOHEUHBIE KPUTEPHUH, HA
OCHOBAHUU KOTOPBIX MBI IOJIKHBI OIICHUBAThH PA3IMYHbIE MOJENU 00IECTBEHHOTO ycTpoiicTBa? B ucropun
YCJIOBCUYECTBA BCIIMKHNEC IUBUIIN3allU HEOTACINUMBI OT BEJIMKHUX peJ'II/IFI/II\/JI, KOTOPBIC OTBCHAJIN HA 3TU BOIIPOCHI.
Ynaaok TpaAulMOHHBIX PEUTHI, OCHOBBIBAIOIIUXCS HA METAPU3NIECKOM MOHATHH O O€CCMEpPTHH, YTPOKAET
nerpaaauueit oduiectsa. [IpencraBieHue o KuOepHETHUECKOM OECCMEPTHH MOXKET IMPUITH Ha CMEHY CBOEMY
MeTahU3UIECKOMY MPEANIECTBEHHUKY U MOCTYKUTh OCHOBOM JIJIsl Y4SHHSI O BBICIITUX LIEHHOCTAX
HapOXKJIAIOIIEHCsI TT100aTbHOM ITUBUITU3AIINH.

20. UaTerpanus u ceodoaa. B Haiie BpeMsi Mbl MOXKEM sICHEE, UeM KOT1a-1100, BUAETh PYHIaMEHTAIbHOE
MIPOTUBOPEYNE KOHCTPYKTUBHOM 3BOJIIOLMH YEJIOBEUECKOro O0IIeCTBA: MEKIY COLMAIbHON UHTErpaei u
JMYHOM cBOOOI01. HTETpaIus ecTh SBOIOIIMOHHAS HEOOXOAMMOCTE; 3TO OYEPETHON METACUCTEMHBIN
nepexoA. Eciu uenoBedecTBO NOCTaBUT cede 1€, HE COBMECTHMBbIE ¢ MHTErpalllei, pe3yabTaToM OyaeT
SBOJIIOLMOHHBIN TyNHK. Torna Mel He BBDKMBEM. B aBomonnoHupyromei BeeneHHo HeT OCTaHOBKH: BCE, YTO
He pa3BuBaeTcs, TuOHeT. C Apyroil CTOPOHBI, JParoleHHOM CYIIHOCTBIO YeJI0BEKa ABIsETCs CBOOOIA.
TBopueckast cB0001a TMUYHOCTH — ATO ABUTATENb SBOJIIOIMH B 110Xy pasyMa. Eciu oHa Oyzer nmojasieHa
MHTETpanyeil, Kak B TOTAJIUTAPHBIX PEXUMAaX, Mbl TOKE OKa)KEMCS B HBOJIIOLIMOHHOM TYTIHKE.

3TO MPOTHBOPEYHE PeabHO, HO HUOTKY/Ia HE CIIEAYET, YTO OHO Hepa3pemmnmMo. B KOHIe KOHIIOB, aHAJIOTHYHOE
IIPOTUBOPEYHE YCIIEIIHO IPEOI0JIEBATIOCH IBOIIOIMEN Ha MIPEIbIIYIINX YPOBHAX opranu3auuu. Korna kinetku
O00BETUHSFOTCS B MHOTOKJICTOYHBI OPTaHU3M, OHU MPOJIODKAIOT BBITOIHATH CBOM OMOJIOTHUYECKUE (DYHKITHH
— 00MeH BelecTB u Jenenne. HoBoe kauecTBo — KU3Hb OPTaHU3Ma — MOSBISIETCS HE BOIPEKH
OuosornuecknM (HyHKIHUSIM UHANBUIYAITBHBIX KJIETOK, a Oarogapst uM. TBOpYECKU aKT CBOOOHOU
YeJI0BEYECKON JINYHOCTH — 3TO €ro “‘Ononoruueckas GyHKuus . B MHTErpupoBaHHOM CBEPXCYIIECTBE HA BCEX
€T0 CTaJIMsAX, HAYWHAs C TOW, KOTOpas MPOTEKaeT celdac, 3Ta CB000/Ia TOJHKHA OCTaBAThCs HEOOXOIUMBIM U
pematormuM ¢pakropoM. Kak 10cTHYh OpraHMYeCKOro CHHTE3a HHTETPALlH U CBOOOIbI — BOT BBI30B, KOTOPBIN
npupoja Opocaet 4eIoBeKy.
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