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Ora nebonbinan myOIMKaLMA TIpeIBapAeT TOTOBALLYIOCS K BbUITYCKY HOBYHO KHHTY 1IPe3H/ICHTa
MIIKP, Coperka PAEH v MAHIIO npu MI'Y, akanemnwa E. H. Beenienckoro «BCEJEHCKHE
MATPHIIBI "Usemox Beenenckoli fyxoenoti [hoteu u Myopocmu”. KOCMHUECKAA F'EHETHKA:
HHK Ceepxcnocobnocmeti, [enuarsnocmu u becemepmusy [1].

B fecnpenenbHbIX MHOTOMEpHBIX PeanbHOCTSX — CHCTEME MApa/lIeNbHRIX, 3EPKAThHLIX H
JpyruX MHpOB — CyLIECTBYIOT BIOSIHE CO3HATENMBHBIE M CAMOCTOATEILHBIE YACTH MEMHOCTHRIX
aCMeKTOR HAC CaMMX, KOTOPHIC B ONHMX CHy4aiX NPCABUINT bBymylice ¥ 80 MHOMO pa3 Gonee
Cosnarermbien 1 CoBepiieHHbl, 4eM Mb! (Ramie Bricuuee fl), a 8 Apymmx eoydasix MOTyr Obmb
OOHBIMH, YPOLUTHBBLIMH M HEBEKCCTBEIHBIMM (Hare Hmsilee 5). D10 kHMra 0 TOM, KaK JOCTHYE H
CIHTBCA ¢ cBOMM Boictiim S, 9r100B1 0Opectn [yxosHoc IlpeoOpaxkenve, [Ipoceernerme H
BeceMmeprve. Henosek — 310 becomepraan CBEPXCYIIHOCTD, cipoekTHpoBartas
CpepxcozaarenieM Kak CaMOPasBHBAICILIASCS, CAMOOCO3HAIOLIAA H CAMOIIPOTPAMMMPYIOILESCA CUCTEMA,
MMEroIlas  OeckoHeHHBHT 00BCM maMsaTH. OTo  OHOMIASMCHHOE 00pa3zoBaiie  MHOIOMEPHEIX
NMPOCTPAHCTE B BWAE CIHOWHOH  BWICOKOMIIBIOTCPHOH CACTEMbl, NPCACTABNAIOIEHA cODOH
runepeaepXxgoxamsHyto cTpykTypy (I'CPC) — MHOrOMEpPHYO IHEPrOHHGOPMAITHORHYIO TON0TPaMMYy,
CBSI33HHYIO ¢ MHOMECTBOM [IPOCTPAHCTBEHHO-BPEMEHHBIX MHPOB, KOTOpAs TIEPEMEILAcTCd B HMX
CO CKOPOCTBE) MBICITH.

Bpan n rpe-wmbe emn@ Brl palinére mayuHoe ONMCAHVE TAKUX «MHCTHYECKHX» ACIeKTOB
mgHocTr Yenoseka, kak cro JMywa, dyx, Monama u CeepxMonana. Owv opencrarimor coboit
BIIOJIHE PEANbHBIC O0OPA3OBAHI B MHOIOMEPHBIX [IPOCTPAHCTBAX. JT0 oTKphithie E. H. Beenenckim
DOKAJIbL - reaorpadudeckne dHEPTOMHOOPMALHOHHBIE CHCTEMbBl MHOMOMEPHBIX TEPMHTHO-
TEPMHHATEHLIX HEYIMUTOXAeMBbIX rhnepsaeek namard, CTpoeHue (GoKaibHBIX CTPYKTYp ABISETCH
YHHBEpPCA/ILIEM Lt Beex CymmiocTelt B Muposgamm: ot Cruxuii, Metaimnos, Munepanos, PacteHui,
K uporsix ¥ Ycnoseka no Ilnaner, Tanaxmik H BeoneuHbIx.

B 1ipougcoe pasBUTHA MHIMBHAA NPOUCXOAMT AKTHBH3ALMA H MOIKTIOYCHHE HOBbIX DoKasos.
Cefiqac nmepen YenopewecTBOM CTOHT 33/1ada niepexoaa ¢ ypoers Cosuamia [Iaroil Packl Ha ypoBHu
Ocossiarms ¥ 3uarmin Ulectoll  Beicimix Pac, UTo xak pas u oTeeuaeT nepexony ¢ yposms Jyum —
Ha ypoBaH Myxa, Monanet 1 CeepxMoHazmp!.

Coryacuo HooiH Monenu Muposuannsa BeeleHCKOro, BeCh OKpYAKAIIMIA HAC MHP TiyDOKO
CIDYKTYPHUPOBAH M  KPHCT@/UTH3OBAH. Mur xkupém B MATPUIIE - Emmolt Cucteme
SHEPrOHH(POPMALIMOHABIX KPHCTALTHMECKHAX peliérok Mupozganus, cemsmisarowed poeqmiio I'CPC
acex CylmocTed. Jta KHMra SBIS€TCA HOBAIM H 3HAYMTERABHBIM 11ArOM B TIOHMMAHMH INTyOHH
Marepuu 1 Co3HaHus, NOCKONIBKY OHA BKIIFOYHIIA B Ce0s HE TOITBKO IPOMaINbId ombiT Yenopeuectna,
HO M KocMiveckne 3HaHM#, NepeJaHHbIe aBTOpY HpeacTaBurelaMu Boicumx Ilysuiamzaipsi.

Yepes mHpopMaumio ¥ MHOTOMHC/AGHHBIE JWLUIKOCTPALMH, NPHBCAEHHBIE B ITOH KHMre, Bl
noaywrre [locesmuenne U cvoxere axtupmsupoBare [COC ceoeit [y, [yxa, Monagsl u
CeepxMonaipi, a uepes HEX NOAKMOUHTECH K Brhicnnm KocMieckum SHCPIHAM MHODOMepHBIX
MPOCTPAHCTB.  Jro  npueenér K saweMmy Owmnesino, (snopopieniio, OMONOXKEHHIO H
CamopearnmaliM,  Bol CymIecTREHHO pacumMpHTe Baily NamfATh M BOSMOXHO Jake oOpetere
['erHameHOCTL, CBepXCcnocoOHOCTH ¥ becoMeptue, o KOTOPBIX PaHee HE MODNM JIAKE MCYTATE.
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BBEJAEHHE

HrdopMalis, H3noxeHHAas B HTOH HeOONBIIOH KHUTE, YHHKAIbHA. 210
Kocmudeckye 3HanMa, KoTOpele COBCEM HENaBHO MOMY4YEHBI aBIOPOM  OT
npefcraBurened Boicmmx Livpunusalui, KypHpPYKOILIMX pa3BHTHE 3emisH. Bpsag au
roe-nubo emé Bl HaHaére HaydyHOe OINHCAHHE TaKHX «MHCTHYECKHMX» aCIIEKTOB
nMYHOCTH UesioBeKa', Kak €ero AYLIA, AVX, MOHAJIA n CBEPXMOHA]JIA.
B Hacrosimee BpeMms yuéHmle Ha 3eMie elllé O4eHb HajeKd OT pasragku TalH 3TUX
CTPYKTYD, 2 MHOTHE JaXe HE BEpAT B UX CYUIECTROBAHHE, 2 B HEKOTOPLIX PeIUTHAX 10
CHX DOp MAET cnop o ToM, ecth aH JYIIA y xenmwmne. Opuaxo JAVIIA, VX,
MOHAJA 1 CBEPXMOHAJIA UYenoseka — 370 BHONHE pealbHHe 00pa3OBaHHA B
MHOFOMEpHRBIX MPOCTpaHcTBaX. OHH IIPeACTABIAIOT coOOH OTKPBITEIE aKaJeMHKOM
E. H. Beenencknm runepesepxokansieie cTpykTypsl (DOKAJIBI) — rosorpaduyeckue
IHEProMHGQOPMAlMOHHBIE ~ CHCTEMBI  MHOTOMEPHBIX  TEPMHTHO-TEPMHHAIBHEIX
HEYHUYTONACMbBIX [HIEPAUCCK NMaMSTH.

B cBere 3roro orkpertHA, Yenoeek mpeactaBnseT cofoi  BecCMepTHYIO
CBEPXCYILIHOCTDL, cnpoexrupoBanuyo CBEPXCO3JATEJIEM  (HUepapxom
Ceepxseiciieit  Llpsrnmsaudu, oM. pasnen 2.3.5) Kak ¢aMoOpa3BHBANOILAACH, CaMo-
OCO3HAKINAA H CAMONPOTPAMMUPYIOINAACA cHCTeMa, HMeowan DeckoHeuHbld o0neM
nmamaTH. OT0 Ouonnasmennoe oOpa3oBanue MHOTOMEPHBIX NIPOCTPAHCTB B BHIE CIIOK-
HOH BHICOKOMIIbIOTEPHOH CHCTEMBI, IpeacTapiAouleit coboi runepcrepxdoxanbHyIO
crpykTypy (ICPC) - MHOrOMEpHYI0 3IHEProMH(MOPMALMOHHYI) TIONOTpaMMy,
CBA3AHHYI) ¢ MHOMKECTBOM Mapa/uleNbHbIX, 3EPKATLHLIX M JAPYTHX MPOCTPAHCTBEHHO-
BPEMCHHBIX MHDOB, KOTOpas MEPEMEUIAeTCs B HUX €O CKOPOCTHID MEICIH.

Camoe ynmuBWTENBHOE, HYTO CTPOCHHE (OKAIBHBEIX CTPYKTYp SBISETCS
yHUBEpCANEHEIM A Beex Cymuocteit B Mupozmanun.  HmesHo mocTenenHas
AKTHBH3AUMA MHPOPMAUNH, KOTOPAs W3HAYANbHO 3anN0KEHA B DTHX CTPYKTYpax,
noggonser moGoi CymwmocTn npoiTH nyTh spomoumu csoero CO3HAHWSA,
IOCTICAOBATENLHO ToTydas 06omoukn (pu3nveckre Tena) Meraios, MHuepasos,
Pacrenuii, XKuporunix, Yenoreka, Ilnaner, Ianaxtuk, Beenennpix  MetaBeenennbix.

Taxum oGpasoM, B npouecce pazeutus CYNMHOCTH TIPOHCXOINT Pa3spacTaHue ef
3HEProMHPOPMALMOHHOH CHCTEMBI -- AKTHBH3AUMA # OAKAIOYeHHEe HOBERIX PoKamoB.
Ceiivac mepen Yes0BEUECTBOM CTOHT 33/1aY3d KA4ECTBEHHOTO NEPEXoAa ¢ yPOBHA
Cosnanusd [lsroif Pacer ua yposam Oco3Hanus u 3uanus Illectoli u Briciux Pac, uro
KaK pa3 1 oTBevact nepexody ¢ ypoHa AVYIIHN — xa yposHu JJYXA, MOHAJEI 1
CBEPXMOHA]JIbI.

OxasbiBaeTcs, 4TO BECh OKPYKAIOMMH HAC MHD [IYOOKO CTPYKTYpPUPOBAH M
Kpucranpsosad. Mbl  xkumBém B MATPUIIE -~  Eaunoii CHereme
3HEPTOMH(OPMAUHOHHBIX KPHCTAJLTMUECKHX PpeIETOK MUpOo3JanHus, CBS3LIBaIONIEH
BOCMHO  rHnepceepxboxalbHble  CTPYKTYPH  BCeX  CylHOCTEH. Ioatomy
Yenoseueckas LIMBMNM3AUMA, CTABLIAas HA TFEXHOKPATHYECKHMH NyTh pa3BHTHA,
ryONTeNhHBIM 00a BCEro JKMBOrO Ha HamleH IUIGHETE, OKAa3LIBAET OrPOMHOE
OTPULIATENbHOEe BAMAHHE M HA MHOIME [PYIME UMBHIW3aLHH,  CYILECTBYIOILHE

' Mp1 nHmenm cioso «UenoBex» ¢ 3arIaBHOM OYKBHI, KOTJA MOHHMAEM N0 3THM TEPMHHOM
CBEPXCYIUHOCTD ¢ ruuepceepxdokanstoit crpyxrypoit CO3HAHWUA (cm. pazgen 2.3).
3aecy n ganee Mol Namem ¢a0Bo «CO3HAHMWE» 3arnaBusiMH OyKBaMM, €C/IH XOTHM
NOMYEPKHYTh, 4TO TIO4 3THM TEPMHHOM TIOHHMaeTcs MHOXecTRO yposHed CO3HAHWUA:
Moxcosnanne, cobcrBerto CosHanue, OcosHane, 3Hanue 1 T. 1. (CM. pHe. 1.1-4),
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B Hapaine/ibHbLIX MHpax Hauero MHoromepHoro Muposganus.  OTMETHM, YTO
Henose4ecTBO 3HAYHTENLHO OTCTANO B CBOEM Pa3BHTHH M3-32 YACTHIX H MPAKTHYECKH He
MPEKPAAKLIMXCS BOHH, BEAYIIHMXCA HAa 3emne, Tak 410 apyrue LlMBuanzaumwu,
HA4aBlllHE CBOK 3BOMIOIHI0 Ha MHOIMO NOIKE 3EMIAH, HA CETOAHALIHMNA AcHB
3HAYHTCILHO ONEPEHMNN HAC B CBOEM pPA3BHTHH.

MBI KHBEM B YHMKAALHOE BpeMd CMeRbI NOMOCOB Ha 3emine 1 KBAHTOBOT'O
INEPEXOIA HalueH nnaHeThl Ha €& QBOHHUK B MAPALIEBHOM MHUpE YETHIPEXMEPHOTO
npoctpancrea. Ha 3Jemae npoboauren Beankuit Beenenckmii axcnepumenr,
Boiciune unupuwmmzammu (BIH) 108 yMeHbmIeHHS HOCIAENCTBHIL naaHeTapuoH
Katacrpodnt [lepexoa oCYUIECTRAAKT IIABHO, YTa6EI CO3TaTh (UATONPHATHLIE
YCIO0BHA 1A 3APOKACHHA HOBROH BeTBH CeepxumBHau3anuu Borodenosedecrna
(Wecraa Paca) sa Jpodonuonniom Spese JKu3um Bcero xXmeoro Ha naanere
3eman (nosgpobree cm. [1]). Tlpeacrapurenn muorux BIl cunTarot, 4to cTapas BETBb
Yenopeuecrsa [1aToi Pacel (810 Homo sapiens) He pasyMHa, MOCKOILKY 3a NOCHEIHHE
mecaTs seT Hawa I[MBHIKM3anMA, o KpaiiReil Mepe, MATH pa3 MOIIA YHHYTOXHUTL BCE
KUBOE Ha MaaHeTe, e¢cnu Ob He CBOERpeMEHHOE BMeIarenscTeo B,

Jletom 1972 ropa wamme ConHue B pesynbTaTe MOIUHEHINHX BHYTPHAIEPHbBIX
fIPOLIECCOB AOMKHO ObUIO PacIMPHTLCA 0 THraHTCKMX pa3MEPOB H CTaTh KPacHLIM
[IYNECAPOM, 3aHAB COGOH BCE OKPyXKAMOLiee €r0 NPOCTPAHCTBO, BILIOTH 4O OPOHTHI
IOnutepa. Ha MOMEHT COMHEUHOTO B3phiBa UenoBeYeCTRO ellé He NOCTUIJIO BHICOKOTO
ypoBHsi KotektupHoro Co3nanus  He OBIIO TOTOBO NEpeiiTH HA BEICOKHN YPOBEHD
CYLIECTBOBAHHA — B YETHIPEXMEPHOE NPOCTPAHCTRO, T/Ie MOCNEACTBHA 3TOTO COBLITHSA
COBEPIIEHHO HE OIIYIANMChL DBl ECTECTBEHHO, UYTO BECh (HIHYECKHH MUp
TPEXMEPHOTO ApOCTpaHCTBa JeMin ObLl OBl paspyliieH, a BCE KWBOE YHUUTOKEHO.
[Ipe >ToM Bce HapaboOTKi 1O 3BOMOLKM uenoBeueckoro Co3HaHMA 33 MHOTHE
TRICAYENETHA YHHKAIbHOro 3kcnepuMeHTa Bl wa 3emne 61 OBl moTepsHet.

Has  cnaceHus  3eMmsH  OpeactaBurenH Bl cospanM  coemManbHoe
MHOTOYPOBHCBOE 3AILKNTHOE 1051E. JTHM MONEM OHH TIPHKPLUTH TUIAHETY 3eMud, YTobbI
Mbl CMOTITIH 33 KpaTuaHiui nepHoA — 1o aexabps 2012 ropa — noauate Konaexrnsuoe
Cosnanue Yenoseyecrsa Ac ypoBuedi OcosHaHMd M 3HAHHA,  HeOOXOAMMBIX
ans [JyxosHoro Ilpeobpawenus w Ilepexoza B 4eTHIPEXMEPHOE NPOCTPAHCTBO.
[Tocne 3Toro cpoka MPOH3OMAST Pa3PyUIEHHE M OYMULICHHE MATEPHH TPEXMEPHOFO
NPOCTPAHCTRA, @ YETHIPEXMEPHOIO MPOCTpaHCTBa 3TO He KocHETCsA., Ha Bceenenckom
Cosere OBUIO MPHHATO pelicHME O NpUHYAHTENEHOH dopcrposanHoil J{yxoBHOI
3IBOFOLIMH YENOBEYECTBA ¢ COXpaHcHueM mpasa Cpoboasl Boan n CroGons BriGopa
Kaxgore HHIMeHAyyma. T, e. y mo0oro denoeexa octaerca mpaeo BeiOopa: GeiCcTpo
AYXOBHO pa3BMBATECA, 4TOOK NEpeiiTH B 4YETHIPEXMEpPHOE HPOCTPAHCTBO HAa HOBKIH
IBOHOUUOHHEIR ypoBeHe [llecTofi Packs nam ObiTh YHUYTOXEHHBIM TPKH TPAAYLIEM
OTHEHHOM OYMINCHHHM MaTepPHeH TPEXMEPHOIO IIPOCTPAHCTBA 1I0J, BO3AEHCTBHEM
Bricuix KOoCMHYECKHX 3JHEepruii.

INpeactraButeny Bl nocTeneHHo CHEMAKOT 3ALEUTHOE TIONE M TEM CAMbIM
MOBBLIHIAIOT 4acTOTy BuOpanMH Hawed IIaHeThE. JTOT @pollece ¢BA3aH U
CHHXDOHH30BAH CO CMEHOH [onmcoB 3emnu (cM. Humke). B HosOpe 2003 r. tax
HajpiBaeMas «vuacToTa Illlymana» («cepaueOuenne», WK put™M 3eMIIH) yKe JTOCTHINIA
£3,0'n, T. e Hawa mraHeTa yXke BHIIIA HA HM3MINIA YPOBEHb KAY3aabHOrO iIJaHa
(cMm. puc. 1.1-4), A yvenoBedecTBO celvac HaxOOUTCH BCEro Ha BCEro Ha MEHTAThHOM
YPOBHE, T.€. 3ana3fpiBacT B CBOEM pasBUTHH. J[anee Ham HeoOX0AHMO OCBOMTE
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HHQOPMALMOHHDIH, HACHHEIH M cHeayloMe  yxe AYXOBHBE (GyInXW4ecKwil,
HUPBaHHYECKHI M Ap.) MUlapel. HamnmoMHHM, YTO B HCTOPHH YenoBedecTBa HACHHOTO
IJIAHA JOCTHINM NHLUIbL CYUTRHHBIE €MAHLI ToAeH, Hanpumep K. Mapkc, B. U.JlenuH,
WU. B. Cranua (Maes counanuaMa M KOMMYHH3Ma) u A, Turnep (Mfaes HaIuonan-
COLMAJIN3MA — NMPEBOCXOACTBA APMHCKON packl HaJll BceMH JpyruMu). OHAaKo BCe OHM
0BUIM OYEHD JayIekn OT JIyXOBHOCTH, T. €, AX HYyXOBHEIC TENA He GHLTH JaXe OTKPBITHL

Takrm obpazoM, ceyac Halla TIIAHETa UENCHANPABICHHO M CTPEMHUTEIBHO
npubnrXKaeTca K BaHeillemy MOMEeHTy cBoero [JlyxosHoro [IpeoOpawedusa. 3ToT
npoLecc HepaspbIBHO CBA3aH ¢ AYXOBHBIM IIpocBeTnenvneM YenoBevyecTBa H BBIXOIOM
ero Ha HOBLIi ypoBeHb Kocmuueckoro mbmuieHns. Cpoxu Jdyxosroro [MpeoGpakenus
CTPOro OmpesiencHsl U CBA3aHBl ¢ CoObITHaAMK Beenenckoro Macurraba. Ilpeo6pakenue
HE O3HAYaeT YHHYTOXKCHHME. Hawl mMup OyIeT TPAHCMYTHpPOBAaH B pealbHoCThL Gonee
TOHKUX BUOpalHii ueTsIp€xmepHoro fipoctpanctea. Celivac MHoxkecTso BLI noMorator
BCCM TEM, KTO CTPEMHTCA K AyXOBHOMY IIpoceeTnenuo. HUMEHHO 3TH JHOAM CTAaHyT
NONHOTIPaBHEIMH  rpencTapurenaMi  Lllectoit Packl W HCTMHHBIMM  XO3S€BAMH
obnoenénHoit 3emnn. Ho, nockensky B Haineil Beenenno# neitctayer sakon CpoGosn
Bomu u Cpobogpl Bribopa, T0 OHM HHUYEM HE MOXyT MOMOUbL BCEM TEM, KTO
NpeanoYHTaeT H Jaibuie NpedplBaTh B WINFO3HH HAWIETO TPEXMEPHOTO MUpA, HE YICIAA
BHHUMAHHA CBO€MY HHTCIUIEKTYAIBHO-IyXOBHOMY COBEpLICHCTBOBaHHIO. OCTANHCH
CYMTaHMbie TOJBI A0 OKoHYannA KeanToBoro llepexona 8 nexadpe 2012 roaa. Cornacho
boxecTeeHHOMY Il1aHy YCKOPEHHOH 3BOMIOLMH 3eMJIAH, K 3TOMY MOMEHTY Y€JIOBEK
JIOJDKEH MOBBICHTE YaCTOTY cBOHUX BHOpanuii no 5589 I'u, 910 GyAeT COOTBETCTBOBATE
MHHUMATBHOMY AyXOBHOMY ypoBHio byanxuueckoro nnana {(cm. puc. [.1-4}, utoOEl oH
cMor Gezbore3nenHo nepeiity 8 HoBoe npocrpancTeo 3on0Tore Beka, OcTaBiiBxcs B
TPEXMEPHOM NPOCTPAHCTRE, KaK MBI ucanm BBILLIE,
K Havany 2013 roma oxnaaer NONHOE YHHUTOKEHWE.

Hna Yenosewectra llarol Pachl, koTopoc paspalareiBanio ABEHAANATh 3HAKOB
3onmaka, cyuwectsosano 144 teicauw APXETUIIOB ntomeii — 144 000=12x12x10°.
3aeck «12» — yncno 3rakos 30AMaka, paBHoe Takoke 12-Tn paspabGaToisacmbiM [lnaHam;
«l0» — boxecrBeHuwoe 4Hcno, 00O3Ha4aKOIee Havano W Koner (Anbha H Omera); a
noxasatenb CTeneHd «3» coorsercreyeT TpéM Mupam (Consua, JIyuel v 3emiun). Kax-
apid APXETHIT (ot rpeueckoro cnosa «archetipos» — nepoodpas, uepsuusas dopma,
oDpasel() HECET CBOIO IEHETHHECKYIO TIPOTrpaMMy H ONpPENENAeT COOTRETCTBYIOMIME
FEHOTHITBI moneit u ux Cyap6u. Ha 3emne APXETUII npencrarnen Xpucrono-
nobubiM  Cymecrsom Bwicimux  [Husumwsamii (BLI), obnagarommM  Iianerapabiv
Oco3nanvem. IlosTtomMy 10 REAaBHEro BPEMEHW HA HAllEH NIadeTe MPUCYTCTBOBAJIO
144 Teicaun  Xpucronomobueix Cymects, roropammux Yenoseuectso x KsaHToBOMY
Ilepexony. Ecmu takoii APXETUIT — npencraputens BLL — yxouur ¢ 3emin, To yepes
HEKOTOPOE BPEMA HCHE3HYT H BCE JIIOAM, HECYLUIME TN'CHETHYECKHE MPOrPaMMbl 3TOrO
APXETHIIA. [ns npopenenus camoro Ksantosoro [lepexoma u mepesoaa Yenoseue-
CTBA Ha HOBYK 3Hepronndopmaunonnyr Marpuily CeepxCosnanusg 13-ro ypomHs
Ilecroii Pacel HeobxoauMo, 9T00H HAa JemIe HAXOAUNOCE YKe okono 169 Teicau Xpuc-
tonoaoGHelXx  Cymiects, onpeaensiominx 169 thicas  APXETHUIIOB. 169 000 =
13x13x10°, tme «13» — uncno 3Hakos 3oauaka (mobaBuinca 3mMecHOCE) H YHCHAO
Ilnanor, paspabateiracMBIX B HacTosimiee BpeMs. llo3ToMy Ha Haly mnadery NpHOBL
necarT BosHecénubIXx Macrepos, mpeacraBnsionmx 25 teicsy HOBHX APXETHITOB
(169000 - 144 000 =25000) — HOcHTENEH HOBHX TCHETHYECKHX MPOTrpaMm
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[Hecron Packl, KOTOpbi¢ HAYAIH NEPCBOAMTE MHOAeH ¢ ypoBHs CO3HAHMA Ha ypoBeHb
Ocosnanns. Takum o00pasom, npejactaputenn Boictuux Llpswimsanmii, nepesens
HenoseyectBo Ha Oonce BHICOKHA ypoBenh OCQ3HAHHMA, CMOIYT OCYIIECTBHTH
TEJENOPTALHI OCHOBHOH Macchl HeloBeYecTBa B ueTHIPEXMEPHOE NPOCTPAHCTBO M
CNAacTH Hally MBHIH3ANMIO OT YHHYTOXKCHHA,

B BenukoM DBceneHCkoM 3KCNEPHMEHTE Y4YacTRYIOT MHOXECTBO BricuiHX
Llusnusauuii, KoTopble /K06e3HO (PEOCTABMIN CBOM ONBIT B TCHHOH HEKEHEPHH
MHOIUTAHETHBIX Pac A/ pasBuTHA pa3yMHOH H3HK Ha 3emie, J[ng BBIX0O2 Ha YPOBEHD
boroyenoscuectBa HamK KocMmudeckne VYuMTeld NpPHBHIH KakAOMY Yenosexy,
3apepmialonteMy cBo¢ paizsure B Ilrroii Pace ¥ npunaanexamieMmy 3onoroMy
redofonay Uenosedectsa, uHauBuayansHyro MOHAJLY (cwm. pasgen 1.8). 1o aact
ORICTpEIE H 3QQEKTUBHBIE pEe3ynbTaThl YCKOpeHHOH JBomomuH semisH, Ho Takoit
cBoeoOpasHbIi aBaHC NaéTcd NAJEKO HE KaXKAOMY MHIMBHRY, H, KPOME TOro, Jaxe ¢
«IpUBHTOI» MOHanoH, 41obei ctath boroueioBekoM, HeoOXOMMMO €L €€ H Pa3BUT.

CMeHa OMIOCOB Ha HallleH TUIAHETE MPOUMCXOAMT NpEMEpHO Kaxkasle 13 000 ner,
YTO NPHUBOIMT K [JI0OANBHOA rutaneTapHOH kaTtacTpode U notepe Co3HAHMA Y XKHBLIX
CYLLECTB (CTHpPAHHUIO MaMATH). DTO CBA3AHO ¢ LMKIOM TPEHECCHH DABHOACHCTBHIA,
NepHOA KOTOPOro cocragngeT npumepHo 26 000 ser (6oree Toyro oxono 25 920 ner)
{2, 1. 1, crp. 72]. Tlocne mpoxoxieHHs TOYEK MAKCHMANBHOTO OpuOmmkeHus (A) W
MakcumansHoro yaanenus (C)} ConHeuHoM CHCTEeMEI OTHOCHTENBHO UEHTpa HaueH
[amaktukn «Mnaeqaapii IlyTe», 4TO COOTBETCTBYET UONYNEPHOAY ITOro LIHKIA,
Ha JemNie KaK pa3 K [POUCXO0IUT cMeHa moocos (puc. 1.0-1). 3a 1o Bpems ock 3eMin
OIMHCHIBACT OKPYKHOCTH NO BCEM ABECHAANATH CO3BE3AHAM 3HAKOB 3oamMaka. B ienom
Hama naadera B Teyenwe nocneanux 26 000 ser npebriBana B co3pesaru Puif,
a ceiyac mnepexomutr B co3pesgye Boaones.

(OTMeTHM, YTO YroJl HaKJI0Ha OCH 3eMaH K IIOCKOCTH ¢€ opbutsl Bokpyr Conuna,
CTENECHb CMCLICHHS TIONIOCOR H YAANEHHOCTL OT UeHTpa Haweld ['anakTuku «MuaeuHsii
IlyTs» okaspiBaloT cHiabHoe BaMsHue na CO3HAHHME scero %MBOro Ha Hameli
nnadere. HanpuMep, B moaynepuone MakCMManbHOrO yaaneHds oT UenTpa [anakTiikh
(nyra BCD) nHaOaionaerca 3zaceinmanve CO3HAHUSA Bcero xuBoro Ha 3emie, a B

NONYNEPHOJE MaKCHMaNbHOTO Upubsmxenns (ayra DAB) - npobyxuenne
CO3HAHUA.
HNEPHOA NNOJHOI'O OBPAIHEHHMSA 25920 JIET
3achinanne (HUCXDAIEHHE Cwena
CO3HAHMUSI) o/TII0COB B

Arhanruige

B

2000-2012 r. | K uenrpy

Oxunjaaeman
cMeHa «~~ |
NOJHOCOB D Tpobyxuenue (axrnsusauns,
pocxoxaenne COIHAHHUSA

Prc. 1.0-1. CxeMa uHKI1a NpeleccHH PaBHOAEHCTBHI [2].
boapmoi 0Bk — 310 NyTh IBMKEHHA 3EMHOH OCH

O



[Tocaenusas cmeHa nomocoB okono (3 000 ner wazan npupena Kk rubenu
OpeileCTBYIOEH HAM UMBWNM3atWH ATnaHTHias (Yetéproit Pace1). B nacrosmiee
BPEMA MBI Kaxk pa3 M [EPEXHBAEM 3ITOT MPOIECC CMEHH! TIOANCOB, H3BECTHLIH
110 MHOTOYWCHEHHBIM HpeACKazaHWsM Kak Amokamuncuc, Wiau «Komeu Csera».
[lpouecc mnmapHOM CMEHBI MMOMIOCOB HA HAleH IUIAHETE OCYLECTBIAAETCA [OL
pykoBoacTBoM Kocmudeckux Yuureneli, Hayvnad ¢ 2000 roma, W npoamsrcs o
nexalpa 2012 roga. B 2013 roay 3emis oxoHuarensHo BOHAET B co3Bezaue Bonones.

C HaywHOUl TOYKH 3peHHS — 3TO IVIAHETAPHAA KATACTPO(ha, KOTOpas MOKET
OBbITE CKOPOTEYHOH M yXKacHOH 10 cBOWM mnocneAcTBHAM. CHNbHBIE €€ MposBIeHHS
HAUHYTCSA NPH M3MCHEHHH NMONSAPHOCTH MATHHTHBIX NOJOCOB 3eMIM, UTO NPHBEAET X
CMEILCHHIO 3EMHOH OCH, NEpeMEIliCHHI0 MaTePHKOB, HABOHEHMAM, H3BEPIKEHHAM BYJI-
KaHOB, 3¢MJIETPACCHHAM M DE3KOMY U3MEHEHMIO KnuMara, HaxouusuiMecs 3a MHOTHE
cronerus Nbjasl B ['penlanani, Ha CeBepHOM NOJIOCE U B AHTAPKTHIE, 001anag OYeHb
GonbuIoi Maccoit, CABHHYT 3eMHBIE UIATGOPMEL K IKBATOPY HOIL ACHCTBHEM LEHTPO-
DEXKHOM M FPaBHTALHOHHON cHI (nosipobHee cM. [3]). OrMerum, uTo, B CBAIM C IKCIE-
pumenToM BIl no mnasHof cMeHe MOMIOCOB Ha Hailel TLIaHeTe, 5TW MPOHECcCH GymyT
PACTAHYTLL BO BPCMEHHM, HO, TEM HE MEHEE, BCE YKACH TLI1aHETAPHOH KaTacTpodri TeM,
KTO OCTAHETCs B TpEXMEpHOM IPOCTPAHCTBE, MPEJCTONT HEPEXKHTD.

N3BecTHO, YTO Halna DaMsTh CBA3aHA U MOALEPNUBACTCA 3JIEKTPOMATHHTHBIM
noaeM 3emnu 2, 1. 1, crp. 78]. Ipu cmeHe nonrocos OyaeT NEpUOa B TPH IHA, KOTAa
3TO TIOJIE MMONMHOCTRIO HewesHeT. Ecnn Yenosek nayunTes co3nasaTe BOXpYr ceda aBTo-
HOMHbLIE MHOTOCIOHHBIE TOPCHOHHLIE 3aIMTHEIE MoK «Mepkaba-YHuBepcym-3Be3ga-
Tpor» (MVY3, [4]) u3 ayxosHoi# OHomiazmel JTrwosy, OrHs v CBeTa, TO OH CMOXET 3a-
LMTATE CBOIO MaMATE OT CTHPAHHA H NEPEHTH HA HOBYHY CTYNCHBb 3BOMIOLUMH B YETH-
pEXMEPHOE TIPOCTPAHCTBO. (JMHAKO NPH NPOABACHHH ATPECCHBHOCTH, CTPAXOB M HH3-
MEHHBbIX KenaHui Yenosek, naxe uMes samury MY3, aproMaThHuecky «npoBainBa-
€TCs» B TPEXMEPHOE NpOCcTpaHcTBO. Ecnv 3auiHTH HET, TO caMOe IEHHOEe — NamMsaTh Ye-
noBeKa, Oyab OH Du3decMeH WIH akaaeMmuK, Oyzer crépra, T. e. upeAcTaBiaTs cobof
«IUCTBIH JTHCT QyMaru», Kak NaMaTe HOBOPOXIEHHOTO peOEHKA, W NaXe emé Xyxe —
OyzmeT CTEpTa MHTYMTHBHAS 11aMAThL TIPOLIUIBIX KH3HEH (peuHkapHauMii). Ha duzuue-
CKOM IUIAHE TAKOH 4deloBek OyJeT naumeHTOM ncuxbonvuuipl. Ou 3a6yaeT HazBaHMA
NPEAMETOB, HE CMOXET FOBUPHTB, H MY Hajlo OYIET 3aHOBO BCeMY YUHTBCA. fcHo, 910
TakOH WHIUBM;L He OyIeT npeacTaBaaTs codoil HukakoH moan3sl 00wecTry. Ceigac yike
MNOABKIOCh MHOTOQ MIOJAEH, YACTMYHO WIH OaXe MONHOCTBK INOTEPABIUMX ITaMATh
(cBoeoOpasnan anupemMus amHesny, [1]). CoBpemenHas MeIHIIMHA HE 3HACT ¢ YEM ITO
CBA34HO, HC MOXKET OOBACHHTR DTH ABNEHHA K TeM O0Jiee BBUICUHTL MOCTPAAABIIHUX.

Y kKaxaoro Hi nac emé ecrn BRIBOP:

1) menbiTaTe Ha Cebe Bee yXKaChl [IAHeTAPHOH xaracTpohnl H co CTEpTOH
NamMATLI0 B Teuende cuaeaylomux 13 000 ner 3aHOBO NPOXOAHTH 3BOJIOLHIO
(¢ Hyna HaOupaTh HHGOPMALMIO) 4EPE3 MHOKECTBO peHHKApHAIHH OT CTHXHI,
Merannos, Mudepanos, Pactennii, XKuBoTHeIX — Onath k Uenoeeuecrsy Ilaroii
Pachki, I1IpeACTABUTENAMH KOTOPOH Mbl ABIAEMCH, WK

2) cnacTH HAMY MJAHETY, 3AIMUTHB e€ H cedn, BOIBBICHTLCHA JYXOBHO M MEPEeHTH ¢
ypoBas AYIIUH na yporau JYXA, MOHAJABI u CBEPXMOHAIbI - na cie-
AYIOLIHE 3BOJIIOHHOHHBIE ¢TYHOEHH, borouenosedecTrna Illectroi u Boiciuux Pac.

K coxajJeHnrio, BpeMeHH Yxe HeT, H KaXAbIH 3aciayxmBaer Toii Cyabbnl,

KOTOpas cooTBeTcTBYET ypoBHIO €ro CO3IHAHMUS!
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1. ACHEKTbBI JUYHOCTH YEJOBEKA:
AYIOA, AYX, MOHAJDA U CBEPXMOHAJA

L.1. INIAHBI I TOHKHE TEJIA YEJOBEKA

CornacHo ApeBHHM 330TEPUYEcKnM (TaliHBIM) 3HAHHAM, Mupo3fiaHHe pa3nencHo
Ha OECKOHEYHOE MHOXECTBO «MHPOB» MIH «ILIaHOB», B3AMMHO NPOHUKAIOLWIHX OPYT B
Apyra ¥ COCTaBNAIOWMUX oqHo uenoe. Ha puc. 1.1-1 npeacrasneHa cxema YIpomEHHOIO
TPHHATIATHIIAHOBOTCG CTPoeHus Muposganus no Bceenenckomy. Hame Muposzaanne
COCTONT M3 chegyrominx mupoB: 1} @uznkeckoro, 2) 3dupuore, 3) AcTpalsHoro,
4) MenTaabHOrO, 5) Kayzantnoro, 6) Hadpopmauuonnoro, 7) Uneiidoro,
8) byanxuyeckoro, 9) Huppannueckoro, 10) Mupa bBpaxmel, 11} ArMuveckoro,
12) Mupa «Benmkoii Ilyctorni» m 13) Mupa Afconwra. Yétkod rpaHHLLL MY
MHDaMH He CYLIECTBYET, OHH B3aMMHO NPOHHKAKOT JPYr B JIPYra ¥ B3aHMOJEHCTBYIOT B
HECKONIBKHX 0bepToHax (MOAYPOBHIIX).

B coorsercTBuH ¢ 3THM K Henosek npencraBaser co0O# THNEPKOMILIEKCHYIO
CHCTEMY, B KOTOPYIY BXOAHT TPHHAAHATE TeJI, PA3TMYAIOMIHXCA ILIOTHOCTLID, YACTOTOH
BHOpaumii, HasoBhIMU CABAraMH M ADYTHMH XapaKTEPHCTHKaMH SHeproMH(GpOpMalHoH-
HEIX NOieH, KoTophle HX coctaBnsior (puc. 1.1-2). [pyboii anadoruel cTpoeHus

NNAHL: CUCTEMBI TOHKHX Tel Yenomexa

[ 13. ABCONIOTA SIBNSETCS  YCTPOHCTBO  PyCcCKoi
12, "BENUKON ManéluKH.

NYCTOTb B cuny Tpueauncrea Mupo-

11, ATMUSECKUI 3JAHHA KaKNoe ToHKoe Teno Ye-

-

JoBexa TpdeanHo. B HEM npucyT-
CTBYIOT TpPH Havana: 1) Myxckoe
9. HPBAHWSECKA  (TOTIODKUTENIbHOE, aKTHBHOE, SIH,

acrtekt Myxuunni), 2) Cpennee

10 BPAXMB!

HENPOARAEHHLIE MtPL), HE MMEKOLME ©OPM

rL; ?fff Y 8. BYABXHUECKHHA {wehitpancuoe, [I»H, acnekt Pe-
y Y
; - benka) #u 3) Kenckoe (orTpHua-
_ f’e“(“(? 7. MDEWHLIA TeAbHOe, naccHBHoe, HUHL, acnexr
' T - Xenumunn) (cM. puc. 1.1-3).
K
i p 5 MHOOPHALMOHHBIN Y KakIoro 4YeNoBeka YIpas-
8 Y JICHHE JHCPrHAMH TOHKMX TeJa On-
1 5 KAY3ZA/ILHBA
$ pCUERAETCS B NEPBOM NPHOTIDKCHARN
g NCHXOTHIIOM  JHYHOCTH  (Tem-
H 4. MEHTANIbHuI nepaMeHToM). B meuxonorun pas-
g‘ JMYAIOT YETRIPE OCHOBHBIX TICHXO-
w i THIA: XOJEPHK, (JlerMaTHK, MENaH-
a 3. ACTPANBHLIN
z XOMHK H CaHrBHHUK [$, cTp. 715].
g Cpazy oTMETHM, 970 IIOMH ¢ YETKO
g 2. SEUPLE BEIPAKEHABIM TICHXOTHIIOM BCTpe-

4alOTCH O4EeHbL peaxo. B OonbLunH-

CIBEC CJIYY43EB MbI HMMEEM IEJI0 ¢

1, GMSMUECKWA PasiAYHBIME  MX KOMOMHAIMAMY,
- L . KOTOpble 3analoTcs  npeodmanaro-
Pue. 1.1-1. Cxema TPHHAINATHNIAHOBOIO UIMMH KaueCTBAMH HEPBHOH H ncH-

cTpoeHusi Mupo3zganns no Beenenckomy xAueckou cucrem. A XoJepHKa,
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sibomora  XAPAKTEPH3YIOLIETOCS  GBICTPOTOM

Lo peaKlMKB W CHIBHEIMH, DblcTpo BO3-
reToter HHKAKONIUMH YYBCTBAMHU, SpKO OT-
GOt o PAKAIOIMAMHMCA B €T0  [TOBEACHHH,
Jo Teno cBolicTBeHeH OypHbId BeIOpOC JHEp-
vwesary.  THM (OMOUMI), 8 33 TEM MECRJICHHOE M
MPOIOIKUTEABHOC ROMIoUIEHUE (Ha-
HECKOETENC  KOILICHME) 3HEPTHH A0 CACAYWLIETO
1wehior  MIPOSBIICHHA arpeccrn. (PierMaTek,
”Hm. KOTOPOMY  NPUCYIIH  MEIIHTE b~
WEreT  HOCTB, CIOKOWHCTBME W cnaGoe npo-
s kvaasioe  ABMCHHE YYBCTB BOBHE, HAXOAHMTCA B
COCTOAHHM JMINTENBHOIO MW FOCTE-
Teno MCHHOTO HAKOIUICHHUS JIHEPIHMH I8
AcTie s OUEPEIHOTO 1Ara BIEPE] (y nero
2 somce  TIPOCTO HET (JYMILHEH» sHepruu). Y
rene MENAHXO0/AHKA,  XapaKTepH3Yiolile-
T PHIEOE TOCA MMOBBILUEHHOH BIIEYATAUTEALHO-
CTBIO, QTHOCHTENLHO HE3HAYHTENb-
PHe, 1.1-2. Cxema crpoenns Yesobexa KaK  guiv pHEUIHEM BRIDAKECHHEM UYBCTR
CHCTEMbl H3 TPHHAANATH Ted no BeeaemckoMy | oo o000 IPYCTH M IONAB-
JICHHOCTH, B Havaje WAET NOFJIOIIEHUE 3HEPrdH, 4 3aTeM € OTHAYd B OKPYKAKWIIWH
mup. HakoHell, CAHrBHHHK, KOTOPOMY CBONCTBEHHBI KHBOCTS, OBICTPAs RO3BYAUMOCTS
H JACTKAs CMEHAEMOCTh 3MOUWHA, B Havalle OTHalT IHEPIrHKO ~ W3NYYaeT BOBHE,
a 3areM moTpeQider e€. B OTIMYME OT XONepHKa, y CAHTBHHHKA DTH (a3bl NPHMEPHO
O/MHAKOBLI 110 JUTHTENRHOCTH,

Kaxp1if TOHKAH Nan MOXHO YCIIOBHO Pa3fleNUTh HA TPH MNOAMIAHA: HA3ZLIWA,
CpeqHui M BeICHIHHA. C y4ETOM 3TOT0 ¥ karaoe ToHkoe Tenno Yenopeka GyaeT uMers Tpy
noarena: HU3Lee, cpeanee ¥ Belcuiee. B Hrore, Yenosek OydeT cocToATs U3 TPUALATH
ceMH OCHOBHBIX Ten (pHc. 1.1-4). Bee Tonkde Tena npeacTaBReHbI Pa3HhiMH 3HEPIHAMY
(Bepuee, SHEPrHAMM Pa3HOH 4acTOThI), NpPHYEM KaXKI0C NOCASAYHIOEE Teno OT
Npeabiayuiero otnyduaeTcs Oompumied dacroTod Bubpauuii (umeer 6Gosiee ToHKylO
CTPYKTYpY). Kaxauii nocieqyromuil cnod IpOMM3BLIBAET BCE TPERbIAYIUHE CJIOH,
BIUIHOUas (DH3HUIECKOe TeNo.

B npummne, sce Tena OTHOCHTENLHO JAPYr APYra SBISIOTCH 3epKanaMu u obua-
JaloT cnocOOHOCTBIO KaK OTPaKaTh SHEPTHH, TAK K B3AMMONPOMUKATL APYT B APYTa.
[162TOMY YETKMX PE3KHMX IPaHAL MCKAY TeJIaMH HeT. U 0TAeNsTh OIHO TE0 0T Apyroro
— JTO HCKYCCTBEHHBIH MnpuéM. J0boe TOHKOE Teno MOXKeT W3My4YaTbh BeCH CIIEKTD
!BETOB B PA3JHYHbIX KOMOMHAUMSX M C Pa3HOM HACBIUECHHOCTBIO — B 3aBHCHMOCTH OT
KH3IHCHHBIX 32/1a4, KOTOPBIC CTOAT NEPel YENOBEKOM H €re OTBETHOH peakliMy Ha HHX:
OT ero KeNAHWH, UeH, HAMEPEHUH, BHYTPEHHEH YCTPEMIEHHOCTYH, KOHUCHTPANHH H T.
N., T. €., B KOHEYHOM cu€re, or ypoBus CO3HAHHA Yenoseka — €ro xKusHCHHOIO
onpiTa (MyOpOCTH). JHEPruu pasHbIX TOHKHX Ten o0naagioT CrocoOHOCTLIO B3aHMO-
NPOHHKATH, B3AUMOACHCTROBATR, AQIONHATE H B ONPEACHEHHON CTENCHH 3aMEHATH H
BUAOH3MEHATh Apyr Apyra. Hanpumep, AcTpanbnoe TENO B 3aBHCHMOCTH OT YpPOBHA
IMOUHOHAIEHOCTH, OPOABIIEMOH YEJI0BEKOM, MOXKET H3NYYaTh BOBHE 3HEPTHIO ORpe-
AenéHHOH uBeTOBOM rammbl. [Ipd 3TOM MoOryT HaGmiomaTecd BapHaHTRl KaK 34CTOA
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KPUCTAN K 1] . . . -
V3 ATPALL RO AN NOR IHEPIHH, TAK M C€ TIOrNoLe-
NORMOMUTENRHOTO

MY)KCI(DF“gA[RHj HHR H3 OKpyAKawUIero ipo-
ACRHE
s AERKANLHIIE CTPaHCTRd. 3TO JBHXEHHE
MOBEPXHOCTH ar “
SHEPrul OyIeT NposBaaTLCA
KPACTANNUHECKK CRON
W3 MATPUL-KPUCTAMNAOB BO BCEX TEnax: 0T 3¢HPHOI“O
Hshwgrp;uggﬂ B
CPEQH *CKOL -
AHEFD (ioH) 1o Byxaxudeckoro ¢ nocte
IEPUANLHBIE NMCHHBIM CTUPAHUEM TpaHHU

NOBERPXHOGTH

KPWCTANRNMHYECKMA CNOW BCCX BH'HOB (i)DPM IIHpBa‘-
B etATERaHore C HHHECKOE TeI0 M JApYTHE

WEHCHOI S (UHh)
ACNEKTA Beicinve ToHKHE Tena, B OT-
JHYHE OT NPEABIAYIIHX TOH-

A xux ren, npospaunsl. Onu ne

TPHEAWHOE {TPEXCNORHOE) TOHKOE TENG
e

=} XAPHCTANIMYECKWH CNoR ] * e
— TPUEAWHOE (TPEXCNORHOE) W3 WATPHU-KPHCTANDOE MMEHOT ¢)OpM bl, HE OCA
TOHKOE TENG HYMEROrD (1S ACTEKTA 3a€Mbl, H 4E€JOBEKOM MOTYT

nf::;‘::':gc”:n BOCTIPMHHUMATLCE  KaK npo-

., wewcTanmwaEckw crow  3PA@YUHAd «1ycToray, OnHako

OV :

cegseATbOr0  3T@ MYCTOTZ  KayKyIasicA,
NOCKOABKY OHAa HamnoJHeHa

/ W warnioveines  YHEPTETHUECKOH XN3HBIO 110

OTPRUATENLHOTS
WEHCKORO [WHo) ACTERTA  AHAJIOTHH ¢ (PU3MYECKUM

| sePuanbibE BAKYYMOM, KOTOPbIH 110TEH-

. NOBEPRHOCTH

) [5 LMaNbHO COJIEPKUT B cebe
b % Bcé cymee [6]. llposeaexue
He. L1-3. Cxema Tpueauuoro matpuyno- TOHKHX Tel Y KaXIOoro ue-

KPUCTAINHYCCKOT0 CTPOLHUA .11000r0 TOHKOTO Tena
YeoBexa (1a npumepe Matpui GCKOHEYHOTO YPOBHS:
HUIHHAPHYECKUX (A) v mmapoesix (B) kpuctanios)

JOoBEKa MHIHBHAYAJLIIO W
3aBHCHT OT €50 AYXOBHOIO
pasBuTHs. Kaxnoe TOHKoe
TE/I0 ayphl 00MafaeT CBOMMH OCOOBIMH YHKUMAMH.

HecMoTps Ha CKemTHYEcKOE OTHOINEGHHE MHOTMX OPTOAOKCAJBHO MBICJIAILHX
Yu€HBIX, BCC TOHKHME Tea Henoseka ABIMIOTCA BHOJHE PeanbibiMy 3tiepronHdopma-
iMoHHEIMK 0bpazoranvamu [7, 8, 9, 10, 11]. Huswwe tonxne Tena GbUIM BBIBICHDI
MEAHKAMH MPH KAMHMYECKMX DKCTIEPUMEHTAX (HAUPUMCP NpPH  BKCTepHOPH3aLny
YYBCTBHTENBHOCTH ) €mIe  BO BIOpOH nonosnne npoumtoroe Beka (L. Pure,
[. Diopeuiie - [12] u ap.). YacTHHHO 3T 1€1a BHAAT MHOMHE MIO/IM (MacTO TPHHUMAR
MX 32 NOpH3pakd HMIM (aHTOMBI), a TOAPOOHO — JMIUB OTHENBHBIC ORAPEHHBIE
MPEACTABUTENIN YEIOBCUECTBA. ITO MO3BOJIAET ACHOBH/IALLAM LEITHTENAM NPOH3BECTH
JOCTOBEPHYIO AHATHOCTHKY 00CIeYeMOTO YENOREKA, BLABHTL KAK YK€ MMEIOLIHECS HA
Gu3HIECKOM NAaHe CONE3HNU, TAK H T¢, KOTOPBIE MOI'YT OBITh B OYAYUIEM («CIYCTATCH»
C TOHKUX MNAHOB), H B CITy4ae HEOOXOOMMOCTH NMPOM3BECTH HEODXOAHMOE JIeUEHHE HA
TOHKMX NJIaH3X, YTOOL! IPCUOTBPATHTE MOTCHIMANRHLIE 3a60ieBanus (cMm. {1, 10, 13,
14]). HaxoHell, CBe4E¢HHE TOHKMX TER aypbl YK€ AABHO YCNCIWHO (pukcHpPyeTca Ha
doTorpadusax, NOMyUeIHLIX TIPH CTEUHANBHOH ChEMKe (CM. CleayrOLHil pa3aen).

A DKCTEPUOPHIAIIHS O3HAYAET <«(IPOSBTICHUE HAPYXY, BOBHE». JKCTECPHOPH3ALUA TYBCTBH-
TenpnoctH, no [, Hiopsungio [12], — 310 cocToammre cyOhexTa, YuyBCIBUTEALHOCTE KOTOPOTo
H3Tyd4aeTcs BOKPYT Hero, o0pasys 30HBEI HA HEKOTOPOM PaceTOAMMY O Tea, BO3AeHCTBHE Ha
KOTOPHIE MPOSBIACTCA OIRYIICHUAMA B Tene Heioseka. KpoMe Toro, 104 3KCTEpHOPH3ALHEH
MOHHMAKOT OIHH W3 DTANOB BbIJICCHUA ACTPanbHOro TE1a B BMAE NpH3paka [9, cIp. 295].
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M‘-‘ﬂﬁ-ﬂlﬂ YPOBHM TENA ACNEXTHI
MMTP!,_,! E¥ CO3HAHUA YENOBEKA IMHHOCTI
O
37. BCIUEE TENQ ABCONKITA ACNEKTH THYHOCTH
€10 u Buie CBBS:;{“HEE:E {ss CPERHEE TENO aBConoTA O } BhLICIETD
c 35 HMGWEE TENO ABCOMIOTA () ) NOCMMUECKOTOMERAPXA
3.  BLICWEE TENO O \
PCBEP ue{ 33 ceepEE TENO KOCMKYECKOTO YHWTENR
377610 TUNEPCBEPX3HAH Benumi IYCTOTH O (AHTERA-XPAHRTENR)
MMIWEE TENO O
aEnuxoﬁ NyCTOTHE
3. BLICIWEE ATMMYECKOE TENG "
233-376 CBEPX3HAHUE  { 30.CPEAHEE ATMWJECKOE TENG HOCMUEORO G YSHTERS
29. HWBLUEE ATMHYECKOE TENO
28. BLICILEE YENO SPAXMb
144-232 HA.HSHAHHE 27. CPELHEE TENO SPAXMYI mcmua:@o A
26. HH3LEE TENOD BPAXMEL
25. BLICIEE uupmuuqecms O
89.143 3HAHME { 24. CPEQHEE anmnuqscm O iocumusarors yautens
23, HUMBLIEE HHPBAHH‘-IECKDE oy
22 BLICUWEE vaxmﬁcmE O)
§5-89 CBEPXOCO3HAHUE { 21, cPEEE. oY . svpnsecoe O  KOCHMYECKOND YUATENR
20. HHIUIEE svnnmqacxoe C) ;
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NONYSBECCO3HAHME 1. OR3MUECKOE TENG O

Puc. 1.1-4, Cxema cBsa3n TOHKMY Tea Yeaoseka H ero Kocmmueckxoro Yuutens
¢ yposusMH COIHAHHA wu acnexkrammu amanoctu: AYIIOH, JYXOM,

MOHAJNOH n CBEPXMOHAJIOM
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1) ®PMINUECKOE TEJO (1en0 310poBbs) — BUAMMOE M OIYLIAEMOE HAIIMMH
OopraHaMy 1yBCTB Teno. OH3MYECKHH (MAaTCPHATLHBLIH) MHP — 3TO MHDP (GoOpM, CaMbii
MHEPTHBIH M IpyObld YpOBEHb CyIlecTBOBaMus miud UenoBeka H APYrdX KHBBIX
OpraHusMoB. B 3TOM milaHe CYWIECTBYIOT Bece maTepHanbHule (oOpMbI 0OBEKTOB, OT
NPOCTOro aromMa A0 CHOKHeHWHX o0bexktoB Kocmoca.  uanuecknii  ypoBeHsb
TPEXMEPHBIA, HO OH JBHKETCH B UCTBEPTOM U3MepeHuH, Bo Bpemend [3]. Xopowee
pazBUTHE UIMYIECKOTO TeNa ONPEASTACICA PACKPRITUEM BCEX 4akp (JHEPrOLEHTPOB,
CM. CNEAYIOIMH pa3jen} 3Toro teila. OTKPHITOCTh BCEX YaKp HA (PUIHUECKOM MNaHe
naér Guznueckylo cuy. Uem Gonblile yakp passuTo, Tem GOJbIIE HEPTHH Y HEI0BEKE,
Yakpamu HHU3MYECKOTO Tena SBIAIOTCA Pa3NUUHBIE COUNEHEHHS, I0IBOHKU M CYCTABBI
Bor nouémy B CNoOpTe NPHMEHAKT pAacTSHXKH (YNPaXKHEHUA Ha THOKOCTh) Ul
MEXaHHHYECKOTO PACKPBITHS ITHX IHEPTOUEHTPOB. OTMETHM, UTO €C/IH BHICLUHE HAKPbI,
Hanpumep Caxacpapa ¥ bpaxmalios, OTKpBITEL Ha QHINYECKOM IUIaHe, TO mepes HaMH
OyReT KYALTYPHCT ¢ HakaYeHHBIMH Mbilnilamu. Kak BHAMM, DacKpHITHE >THX Hakp
Hd 3TOM TUTaHE He ToBOpWT ew€ o Jyxosuoctd UenoBeka.

2) I®UPHOE" (dmonanoe) TEJIO - aro IHEPreTHUECKOE TEAO0, CHYKAIEe
And KH3HeoOecnedenus dusnveckoro tena Yenoseka. DdupHoe Teno gnnserca
TOYHOH DJHEpreTHYECKoH Konnell (H3NUECKOTo Tena, BHLIXOAA 32 €ro Npeleibl
Ha 0,5-5 cm. Ono nipencrasnger coDOH HEPTeTHYECKHH Kapkac M3 TaK Ha3hIBacMOH
<OKM3HCHHOH CHITBI», KOTOpas MHTAECT GH3nYecKuH ian. JpyruMu cirosamu, Jdupnoe
TeNo CHaOXaer ¢uianveckoe Teno 3Heprdell u3 KocMoca M sBAsieTCS CBA3YIOMAM
3BEHOM MEXIY (PM3MYECKHMM M acTpaibHbIM MupoM. Hakpel DupHoro Tena swirnanat
KaK CBETOBBIE BOPOHKH, «COTKAHHLIE», KAK U BCE 3TO TEJIO, H3 CBETOROH CeTKH, KOoTopasd
OpeacTaBafseT cO0OA MaTpULly MAKPOKPHCTAANNICCKON petneTKH JPUPHOro Teia.

Eciu  paspywinth 3hupHOoe Teno, TO (QU3IMYECKOE TeNo 7TaKke norudaer
(370 ApHMeHsIeTCS B PUTYanax 4€pHOH Maruu). DfupHoe TeNo CBA3aHO ¢ HU3HUCCKUM
4epe3 IYIOBHHY, T. C. 3TH TENd COCAHHEHS! JIPYr ¢ APYTOM JFHEPIETHUCCKHM ILIHYPOM
MEXy IyniKamu. IIpr apapuax SCHOBHAAILKME MOTYT HabmONaTL, KaK HAJ PH3MHCCKHM
TEJIOM NMOCTPALABIUETO HA IHEProlHYpe OONTaeTCs €r0 3QHPHOE TENO (KIWHHYECKad
cMepTs). Yepes DTOT WHYP Kak Pa3 H 00ecneyrBaCTCA 3HEPrONOANMTKA PHUIHYECKOrO
Tena. B ciydae ero oOpuiBa HacTylnaeT GHOMToTHYeCKas CMepTh, KOLAa PCaHAMHPOBATD
JIOCTPaNaBIIETO Y)K€ HE BO3MOXHO,

JdHpHOE TEs10 MBI NMTaEM 3a CUET ISIXaHHS BO3AYXOM. Ero AesrensHocTh pery-
JIMpPYETCH MAKPaMH 3TOTO Tesd, DGUPHOE TeNI0 MMEET CBEYCHHE OT CEPOTO 10 roNydoro,
nmunoporo ¥ 6enoro. OHO MyJIBCHPYET ¢ 4acTOTOH Koo 15-20 uukios B MHHYTY (0,25-
0,33 Tw). Bor xak ommceiBaer 310 Teno acHoBuasAwas b. 2. bpennan [13, c1p.52-53]:
«ODuproe meno  cocmoum U3 KPOWIEWHbIX SHEPIeMUNeCKuy auHull, "nooobHbIX
CREPKAIOWIEMY CRACMEHUIO CEEMOBBIX MVyell” U HANOMUNQIOWUX ROMOCHI HA MEIEH-
3ucHitom skpane. OHO umeem my Xce CpyKmypy, ¥mo W Quauveckoe meso, 3aKiio-
uaKowyio 8 cebe éce yacmu mesa u 6ce opeanvl. IupHoe meio obradaem onpedenen-
HOU CIPYKMYPOU CUTOELIX UHWY, WIU SHEPIEMULECKON MAMPUYE, Ha KOMOpPol Pazéu-
saemca u obpemaem Hopmy GUINNECKAR Mamepus mereckelx mxanelt. Duzuueckue
MKGHU CYECMBYIOM KAK MAaKoesle Moabko H1a200apsi eUMAIbHOMY ROAK, MO €Chtb
IMO ROAE HNpeduiecmeyem QUINYECKOMY Mery, a HE AGIAEMCA €20 MPOOYKMOM..,
Cemuamas cmpyxmypa 3QupHoco mena hpedoigaem 8 HENpepbleroMm OUNCEHUT.

* «3dup» - IPOMEXKYTOUHOE COCTOSHHE MEKY TIOTHOH MaTepHed K SHeprueh.
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HAcnosuoawguii modcem HabAwOamob, KaK no €20 INEPIeMmUYecKuM JUHUAM uepes
6CE RTOMNOE PUIUIECKOE METO NEPEMEUAIOMER HCKPBI 201yboeamo-6e1020 yseman,

3) ACTPAJILHOE TEJIO — 310 Tesio 3Moumii, *ejJaHMil H HH3MIMX 9YBCTR.
OHo umeer Goneec TOHKYK JIHEPIETUYECKYH) CTPYKTYPY 110 CPABHEHHIW) ¢ HDHPHBIM
TEJIOM. ACTPanbLHOE TENO ABIAETCH cBOLOOpasHoH madioHHOH dopmoii (3epKaibHbiM
KNHLIC) AR PH3MYECKOTO Tena, N0 KOTOpOH MOMHO COeNaTh TOUMYH) KOIMHIO
(pH3UUCCKOTO TeNa, MOAODHO TOMY, KAK, TONB3YACh (POPMOM AA% OTIMBKH, MOXHO
M3TOTOBHTE KOMHKY CaMOH JeTand. 3710 TeNo NPOHH3BIBAaeT aBa O0IES IIOTHBIX
HpeAblaynX Tena: guanueckoe W >dupHOE. ACTpansHOE TENe NpeAcTaBager coboh
TOHKYI0 CyOCTaHUHIO, H3MY4AIOWYH CBET BCEX LBETOB PajyrH, KOTOpas HAXOIMUTCA B
HETIDEPBLIBHOM IBHXXCHWH B MaTpHLE 3GUPHOro nojis H HeCKONBKO BEIXOJAHT 33 €&
npenesibl. Hakpel ACTPanbHOro Tela UMEKT BHJ KOHYCOOOpasHbiX BUXPEH BCeX LUBETOB
panyrd. CTpyKTypy 3TOTO Tela ACHOBHWIAILNE BHANT Mo-pazHomy. OnHH — B BHIE
PA3HOLBETHOH CETKH H3 CBETOBBIX MydeH, HCXOHAIMX BO BCEX HANPABICHUAX M3
IHEPTOLICHTPOB (MaKp) HENOBEKA, T. €. KaK MATPHLY MHUKPOKPHCTAIITHYECKOM PEIIéTKN
yenoreka (3Ta ceTka obpazyer dopMy, CTPOro NOBTOPAIOWYIO (UBHUECKOE TENO),
a ApYTHE — KaK CBETOBYI KONHIO (m3nyeckoro Tema. Hakouew, koraa y HenoBeka
HET YETKO CQOPMHPOBAHHBIX B3MIAOOE HA KH3Hb M €r0 OBYPeBalOT COMHEHHI H
3a00yxKIeHUA, TO €rc acTPatbHOE TeNo MOXET OBITh PBAaHLIM, PACONLIBYATLIM M
KeneoOpas3HuM, JIHIUL NMPHOIUZHTEALHO NOBTOpSOMM (opMy ¢uIndecKoro Tena.
Y Takux JI0AcH KaTacTpopHUECKH HE XBATAET JHEPTUM M OHH, KaK IIPABKIIO,
IHEPTeTUYECKH IPHIHNAKT»Y K TOHKHM Telad ApYrHX moacd. O TakHX TOBODAT,
UTO OHH  «OPMAHMIATLD, 310  BaMmMpbl Ha Gecco3HaTENEHOM  YpOBHE,
OHU MOJAKAYHBAIOTCA IHEPIHEH OT APYTHUX JIOACH.

LiseTa AcTpansHOre Tena BapbHPYIOTCA OT TEMHO-MYTHBHIX (3a0ayxieHus u
COMHEHMSA) JIO APKO-CBET/LIX OTTCHKOB, B 3ABMCHMOCTH OT SCHOCTHM OLIYILCHMIL.
CHlbhple OMYIICHHA, TakKHe Kak JiOOOBb, BO30YWKIACHHE, pafOCTh MWIH THEB,
OTPaXkaKTCA B 3TOM TClic ADKHMH H ABHBIMHU LIBETAMH, TOJA KAK CMELIAHHBIE YYBCTBA
MPUBOAAT K 3aTEMHEHMI® W 3aMyTHEHHIO aypsl. liBeToBas raMMa AcTpanbHOro Tena
BeCbMa ©OraTa H OTPaXaeT NCHXOIMOIHOHANBHOE COCTOAHKHE HHAMBUAYYyMa. [TpumecH
TPA3HBIX UBETOB, NMPOABAIOMIMECS B DTOM C/I0€, CBHACTENLCTBYIOT 00 3MOLHOHAJIBHOM
ne3foposbe. COOTBETCTBHE UBETOB 3TOrO TENd UCHXOIMOLMOHARLHOMY COCTOSHMIO
YeJNOBEKa H HApAOOTAHHBIM MM Kau€CTBaM JOCTATOUHO HHAHBMAYAABHO, TEM HE MEHEE,
MOKHO OTMETHTL CIEAYIOHIEE. Yepusii  COOTBETCTBYET HANMUYHMIO [POTpaMM
yHHYTOXEHHA (CMepTh, yOnilctBa, caMoyOuiicTa), npoKnsaTHii, HEHAaBHCTH, 300,
MCTHTENBHOCTH M T. N.; uvepno-pnoneroBbii 0003HAYaeT KNYTBOMPECTYNACHHE.
Temmuo-cepslii — nporpaMmel HACHAMS, CTPAXOB, HCNYTA H ykKaca; cephlil — NporpaMMel
BOPOBCTBA, JACHPECCHH, MOAABACHHOCTH, MCEIHAHXQMHH, HEXKENaAaHHE XHTh; CBETJIO-
cepolit UBET — JieHb H 3ron3M. TemHo-kopHuUHeBBIH - EPOrpaMMBl HpPEAATENLCTE,
oOMaHa, JKecBHaeTenbCTBA, (panbCHPHKAMH W [OLNOTrA. Kopnunenblid user {C
KPaCHOBATHIM  OTTEHKOM) O0003HAa4aeT CKPSKHHYECTBO, CKYNOCTh, JKAJHOCTS,
HECBEXECTBO, 3abnyxkneHna. TEMHO-3eMEHNBIA  — KHBOTHOE HACHIBCTBEHHOE
CEKCYANbHOE YIAOBJIETBOPEHHE, NPOrPaMMbl M3HACHIOBAHHA, NMPHHYXKIACHHA, CANMIMA,
HH3KOrO o0OMaHa; 3eNEHLIN IPA3HOre OTTeHKa — HU3Kad MoCoBb, OCHOBAHHAs Ha
obMaHe, peBHOCTD, 2 C KPacHBEIMU IIONIOCAMK — THEB, CBET.JI0-3e18HbIA — cexcyalhHas
Nt000BE (YIOBIETBOPEHHE), caMO0OMaH, BpaHbé caMoMy cebe, TEPIMHMOCTE K MHEHHAM
H BEPOBAHUAM IPYFHX, YMEHHE OBICTPO MNpHCMOCAONUBATECA K HM3MCHAIOLIMMCH
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YCIOBHAM,  TaKT, BCHKIHMBOCTb, JUIVIOMATHHHOCTB, (OKATEHCKas  MYIpPOCTb»,
(«npoMouaTh, HE CKa3aTh B IJ1A3a»), T. €. T€ Ka4eCTBd, KOTOPLIE HA3LIRAKTCE «TOHKHM
obmaHom». Kpacubiii — sTo user xu3Hu. KpacHbIH ¢ OTTEHKOM MIaMeHM —
YYBCTBUTELHOCTE K JKMBOTHHIE CIPacTH; KpacHbId B ¢opme SpKo-KpacHbIX
BCIBILIECK — THEB; 3TOT K¢ [{BET HA UEPHOM (OHE — HEHABHUCTH, 371004 UM pA3APAKEHHUE.
YNbTpa-KpacHbIH — NCHXHYECKOS PARBUTHC, KOTOPLIM  TNMONB3YWTCH  JUIA
IFOUCTHYECKAX H HEJOCTOHHBIX Nenell. DTo npH3Hak uepHol maruv. MalHHOBEI# —
M0O0BE;, TeMHbIE TOHA — Ipybas OecKOHTpO/BHA® JYYBCTBEHHasd TIO0OBb, CBET/BIE
TpUBRIEKATENLHEIE TOHa — JI00OBb, COEIMHEHHAA C  BBICIUMMH  YYBCTBAaMH.
Hexno-poiosnid — boxecteennas Miobose, OpankeBblil (APKOTO 1BETA) — TOPIbIHA,
ropaocTb, decTomobue. enTbli (¢ pasnMUYHBIMM OTTEHKAMW) — HHTCIUIEKTYaILHAs
cund. EC/ii MHTENIEXT NOBONBCTBYETCH IHYHBIME JTOCTUMKEHUAMH HH3KOI'O MOPAJIKA, TO
TEMHO-XKEITBIH LBET, €CIH CBETAbIC SPKUC TOHA — TO HHTeNIEXT G0lee BBICOKOIO
ypoBHs. SIHTAPHO-30J10THCTO-KEATHIH [BET BLIPAXAST BBICOKME YMCTBEHHEIE
AOCTHXKECHHA, IWMPOKHE U OecTsauie BOIMOXKHOCTH, MYPOCTh H cBATOCTH. Io.1yGoi
IBET (SPKUH W CBETABII) — YPABHOBEIEHHOCTh, FTAPMOHHYROCTE, AYXOBHOCTL. Y JIMIL C
BLICIICH CTEMEHBIO AYXOBHOCTH Ha roiaybom ¢oHe — cBeraumecs OnecTaude,
Hekpamdecs 3sesgel.  CHHHHE — pPEIMrAO3HBIE BEPOBAHHA, 3MOUMH M HYBCTBA;
ITOT UBET HIMECHACTCA COOTBETCTBEHHO CTEIICHH aJIBTPYH3IMA — OT MHAULO IO SPKO-
JIATIOBOTO, BBIPAKAKOIICTO BBICOKHE PENMIWO3HBIE YYBCTBA. YJIbTPA-(PHOAETOBBLIH —
NCHXHYECKOE PA3BUTHE ¢ BLICOKOH ANbTPYHCTHUYECKOH TIOCKOCTLIO. Bedmlid 1BeT —
Beiciuast bokectsenHas Jyxosuas JI1000Bb.

AcCTpanbHo€ TEJ0 MOXET iPOABIATE ABTOHOMHYK) CaMOCTOATENLHOCTS,
T. €. OTAEIATBCH OT (HU3MYECKOTO TeJa M MYTELIECTBOBATH HE3ABUCHMO OT HErD,
HO B TECYCHHME OrPaHHMCHHOIO BPEMEHH, TaK KAk HYXKJIAeTcd B DHEPromOANHTKE.
MMeHHO 3TO CBOMCTBO ACTpPaNkHOr0 Tejga ABNKETCH NPHYMHOW BO3ZHHKHOBEHMSA
panToMOB [12]. 3TO NPOUCXOZHUT, HAMPUMEP, KOTAA YEJOBEK CIHT M BHAMT CHb.
OTMeTHM, 49TO acTpaneHBIE TeNa ModeH A0CTATOYHO TLKENRIE W, KaKk IpPaBHIIO,
HE MOLYT NEpeMenaThca aaee opouts Jlymel,

ScHOBHAAMME MOTYT BHAETh, KaK NOCIE CMEPTH YEJOBEKA H3 €ro PH3HYECKOro
TEa CHAYANA BBLIIENAETCA I(PHPHOE TENO, A 3aTEM W3 MPUPHOro — acTpPanrbHOE Teo.
OHo peer Had Qu3HUECKUM TENOM, KaK €ro ABOHHUK, COCAHHEHHLI C HMM TOHKOI
HHTBIO, KOTOPAS dHAIIOTHYHA IYNOBHHE, COCAMHAIOWICH dPupHOe Tea0 ¢ QUINUECKHM.
Korga yenosek ymupaet, 31a BUTh oOpbiBaetcs, U YA ortneraer, yeriekas 3a coboH
ACTPAILHOE TEJIO0, KOTOPOE <CO BPEMEHEM TAKKE [OABEPraeTcs PaspyLucHHIO,
KaKk # ¢Quszudeckoe U pupHOEe Temq,

ACTPaNbHBlf H  MEHTAIbHLIH MHPbI XOPOLIO MOKA3aHEI HA KAPTHHAX
3HAMEHHTOrO XyAoKHHKa HeponnMa bocxa: «Asmaps. Cadvl 3eMubix HAcIaNCOeHU,
«llpeeo noswanws», «Hexywenue ce. Awmornua» W Ap. (cM. puc. 1.1-5).

OuuineHne ACTPaTbHOrO T€Id OT CTPAcTel, CBOHCTBEHHEIX XHBOTHOH [IpHpOAE
YENOBEKA, AET BOSMOXKHOCTE I Pa3BUTHUs BRICHIEr0 ACTPANbHOTO CTICKTpa BHOpAI(HE,
BEAYIIHX K BBICIUHM DMOIHMSM M YYBCTBAM, BRIPAKAIOIIUMCA B Pa3sNUYHBIX ACNEKTAX
TBOpYecTBa, modBK, MckyccTBa B ux Hanbonee BRICOKHX (opMax.

[To oTHOWIEHKI K Pu3ndeckoMy H DpHpHOMY MupaM ACTpPainHEIH MHD HMeeT
OosIBLIYIO CTENCHL CBODOABI CyHIECTBOBaHMA 06bexToB. Ilpomie ropops, AcTpanbHBIiH
MHp M¢Hee MHepTeH, yeM OH3Hueckui H Ddupnweiii. [lo HepapxudeckoH NecTHHLe
332 ACTpanbHBIM cneayer MeHTalbhbii Mup.
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h. e A e ¥ . - > I P Y
Prc. 1.1-5 A. ACTpAJbHO-MEHTAIBHBIH YpoBeHb ((parMcHT xapTHHEI M. bocxa
«Alrrapb. Campl 3eMHBIX HaCIOKIEHHA» )

[P mranm—

Puc. 1.1-3 B, B. MpicjiepopMBI MEHTAJBLBOI'0 YPOBIA
(bparmentsr kKaprutt W. Bocxa «Jpeso nosnanusy {b) u «Hexywenue c& Anmonusty (B))
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4) MEHTAJIBHOE TENO - 3710 Teno meicaedopm. [lo mbicaedopmam 3T0ro
TeNa CTPOHTCA acTpajibHoe knnwe. flo oTHomenHio x AcTpanbHOMy MeHTalnLHLIA MHAp
fonee akTHBEH M JAHHAMMYEH.

ITo cpaBHeHM10 c ACTPATbHbLIM TENOM, MeHTaNLHOE TeO npeacTaBnaeT coboi
eln€ Obosee TOHKYIO cyGCTAHIMIO, CBA3AHHYIO C HAIIKMH MLICIAMH. OOGLIMHO 3TOT COi
uMmeeT GopMy, noAeOHYI0 PH3HYSCKOMY Telly, HO NPH JKeJaHHH OH MOYET NPHHHUMATE
00y ¢popmy (Ha IToM NPUHIKIE OCHOBAH THHHO3). MeHTanbHOE TeNIo HAXOAUTCH B
HEIPEPRIBHOM JIBHXXCHMH W TIPOHM3LIBAECT BCE MpeblymiHe Tena. OHO MOXeT
3HAYHTENBHO BEIXOIHMTL 3a NPEaeIsl acTpansHOro Tena. B MeuranbHoM Tene Yenopek
MOXET MyTEWEeCTBOBATL B mpenenax ConHeyHOW CHCTEME.

OT0 TeNo, TAKKE KaK H aCTPANLHOE, CBETHTCA BCEMH LBETAMH pafyrH. DTOT CBET
M3IYUAeTCs OT rofOBLl ¥ IUIEY H paclpOCTpaHAeTCs BOKPYr BCero tena. MeHTaibHoe
TEJIO PACHIMPAETCA M CTaHOBHTCA Aip4e H 4ET4Ye, KOTJia YeloBEK COCpeAOTOMMBAETCS Ha
MEHTaIbHBIX Npoueccax. EcaM oH Jonyckaer HeraTHBHBIE MBICTH, TO H3AYYEHHI 3TOrO
T2 CTAHOBATCA TEMHBIMM W [PA3HBIMH, a NIPH MOZHTHRHOM MBINICHHH MeHTarnHoe
TeJI0 CBETHTCA CBCTIBIMH H HEXHLIMH LIBETAMH. Y CBATHIX ITO TEJO NMEET AHTAPHO-
sonotoe cHAHMe. Hpumecn B MeHTanbHOM ClIO€ NPOABIAIOTCH TaK *e, Kak H B
ACTPANILHOM, B BHAE FPA3HBIX LBETOB.

Crpyxrypa MenTanbHOro Tena ONPENS/SEeTCA CTPYKTYPOH HAIUMX MBICIEH H
npeAcTapieHuii, B MeHTaNbHOM Tene MOXKHO BHACTH CHOPMUPOBAHHBIE H HECHOPMH-
POBAaHHBIE MBICTE(OPMEL, TIPENCTABIAWHECT CIYCTKAMA Pa3iHaHOH APKOCTH U KOH-
¢urypannu (popmsr). Yem sicHee u noj-
pobHee mpoayMaHa Kakafs-NHOo Hacs,
TEM SICHEE M 3aBEpIISHHEE COOTBETCT-
BylOIIaa €l MpicaedropMa H TeM JIeTue
ona OyaeT MaTepnaiIH3OBRIBATHCA. Mbl
YKpEMIseM CBOH MbICIeDOPMBI, KOTIA
COCPENOTOYHBAEMCE HA MBICIIAX, KOTO-
pele OHM npenctaBlstior. Ecnu Mer co3-
namyg  (poAyMajH) JOeTalibHbIB IUIaH
4E€ro-nu00 H TOCTOSHHO NOANMTHIBAEM
BXOAALIHE B HETO MBICICGOPMBI, TO OHM
ObICTPO MaTEpHANN3YIOTCA H CTAHOBSTCS
Hawedi peansHocTblo. Meicaedopmel —
3TO JKkMBHIE 3MaHauun. Ha puc. 1.1-6
npeactapieHa gororpadus MeicnedopmM
MOTMTB, 00pazoBaBlunxca y YeneHnckoH
uepksd B MockBe nocre HO4HOR
UEPKOBHOH Criyxbbl B HOUb [(Epel
PoxaecTBOM XPHCTOBLIM.

MeIicne@opMEl  MOTYT OTpaXKaTh
KaK peasnibHO CYILECTBYIOMME Ha (wizn-
4eCKOM myaHe OBBEKTH, TaKk H CoBep-
UIEHHO HEMbICIIMMEIE, (PAHTACTHYECKMNE
obpa3set H HX CHHTE3, KOTOpDBIE
He CYUISCTRYIOT B HAICH pealbHOCTH
(puc. 1.1-5 B, B).

Puc. 1.1-6. IlpoaraeHne mbicnedopm
MOJIMTR, 00pa30BABMIMXCH TOCHE UEPKOBHOMH
cayxinl (Yenenckas nepkoeb, r. Mocksa)
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OTMeTHM, YTO HAa BLICIIMX YPOBHAX 3HEPrOMH(OpMAmHS CYIIECTBYET B BHIE
MHOrOMEPHBIX TrOJOTPAMM, a Ha MEHTAJLHOM YpOBHe — B BHiIe Mbicnedopm,
Xora, B [OpHHOMIIE, M00ad MEIcTedopMa ABJAETCH VIPOIICHHOH TOJNOTPaMMOi,
AMEIOLIEH MalTyK) pa3MepHOCTB.

5) KAY3AJBHOE TEJO, wnau teo npu4un w cieacrsuii. B KayzannHom
TEJIE HOEH ¢ MHpOPMALIHEH, CITycKaloiiecs ¢ HHPOPMAIHOHHOTO YPOBHA, OOJIEKaOTCA
B HPHYHHEL ¥ CACOCTBUA. IT0 TeNo paboTaeT Kak «3epKano» BeeX TOHKHUX Ten (TIaKoB)
UeoBeka, SBIAETCA TIEPEKPECTHEM NPHUMH H CHEACTBMHA. DHEPrHH IPHXOIST B ITO
TEJO M YXOUST W3 Hero 1o o6bEMHOMY KpPecTy B Pa3HBIX HATIPABICHHAX, 3a CYET 3TOro
MPOUCXOAMT (POPMUPOBAHKE NPHYMH U CIEACTBHH. DHepreTHueckoe npeodpazopaue
OpHYMH U cneactBril B KayzanesHoM Tene HAET B 0G0OHX HANPABICHHAX OJHOBPEMEHHO:
OT MpHYIUH — K CJIEJICTBHAM M, 00paTHO, OT CAEJACTBHH — K APWYHHAM. 3aMbIKaHHE
NPHYKH M CIEACTBHH AOIKHO HPONCXOUTh Ha (H3HYECKOM ANAHE 4Yepes COBeplIeHHe
nocrynka. EciH 3TOro HeT, TO MaTepHanH3aluMH He nporcxomur. Hanpmmep,
Yy 4enOBEKa BOZHUKNA MBICHE ONETHCA B KOCTIOM (MEHTAnbWBH fwlaH). Bceaeactsue
3TOr0 Y HEro IOABHIIOCH IKEJaHHE HMMETH 3TOT KOCTIOM (acTpaiibHbId IUIAH).
Ecnn denoBek coBepllacT NOCTYNOK — HAST B MarasHH M IIOKYMaeT ero -
TO TIPOMCXOAHT MaTepuanu3auus (3aMbIKaHWe TIPHYHHB] H CNEACTBRA Ha (PH3MYECKOM
IUTaHEe Yepe3 COBepIliCHHe II0CTYIKA). A €COM HeNOBeK [OMBICHMI, TIOXKEIan,
HO HE MOWEN M HE KYOHI KOCTHOM (HE COBEPIIMI MOCTYNOK), TO MAaTepHAIH3aLHU
He¢ IPOMCXOAMT (pa3sphiB NpPWYMHHO-CNEACTBEHHOH wmenH).  HepapoMm rosopsr,
uto «Kopons otpaboTkn Kapmel — 310 coBepimeHne nocrynka Ha GHIHUSCKOM TUIAHEY.
Muorue CuuTaoT, 4ro, ecau oHH paboTaroT Ha MeEHTabHOM wiH BniCHiMX YPORHAX,
TO 3TOrO BMOJHE N0CTaTOuHO. MM MOXHO ckasaTe: «lloxanyiicTa, TOIYYHTE 3apILIaTy
H3 MEHTAJIBHOM YPOBHE M NMOMPOOYHTE NMPOXUTH HA HEE.

Kay3aneHeiil clioit aypel noaobeH ACTpanpHOMY CIOI0 H NpeictaBiser cofoil
TOHKYIO CyOCTaHLIMIO, H3NMYUarollylo CBET BCEX LBETOB paayru. [IBera sTore Tena boiee
KPacHBbIE, HEXHEIE M MPO3pa4HbIe, HO UX TpyAHee BUAeTe. Cybcrammu Kaysagsnoro
TEJId BCETIa HAXOMATCH B JBM)KEHHH H CBA3AHBI ¢ ICMXHMKOH M OTIBITOM JKH3HH YeNn0OBeKa.
Ilpumecu B 3TOM  CHOe  BHIJAZAT  KAK  HE3J0POBBIE  BKpaIUICHHA.
Ho mockoanKy 3TOT c10# caM no cedc oueHb KPAacKHBhIA, ToO M IpMMecy ByRyT Ka3aThes
Boniee NMPUATHBIMHE.

6) HHOOPMALNUOHHOE TEJIO, Kak SBCTBYET H3 €0 HA3BAHUS, OTHOCHTCSH
K Mupy uHpopMauMn. 31ech MASH, NPUXOIAIME ¢ WASHHOro Muada, obaekamorcs
B UHpopMaLuio. NHpopMalMoHHBI YPOBEHD — 3TO COBOKYNHOCTE BCEX MPEIBLTYLIMX
MUpOB. OH NOCTOSIHEH M HEPYLUMM, TAK KAK CYIUSCTBYET BHE BPEMEHH M TIPOCTPAHCTBA
(nropmanus HeyHHuTONMMa). B >ToM Mupe Xxpamntcs Bes umdbopmauns, Kotopas
6bita, €CTh M OymeT B MPEXBIAYLIHX MHpax. OJTOT YpoBeHb COAEPXHT MH(GOpMAIHIO
0 peoOmanaromicii nuaHeTe, co3pe3uy 3uaxa 3Joauaka, [anaktukn n Bceenernoi,
Ha KOTODPBIC PE30HAHCHO HACTPOEH 4eNoBek. OH COmEPKHT MONHYH KHHGOPMALHIO
0 xusHeaesTensHocTH Yenoseka B [lpomtoM, Hactroswem m Byayimem.

«.Jmo nepsas cmacus NPOCEEMIENHO20 PA3YMA, MOM YPOSEHb, NA KOMOPOM
86l pABAMBISAIOMCH MOPANGHBIE U ICMEMUYECKUE YCMAKOEKYU, A MAKNCE CROCOGHOCMD
OPLIUNGME  AGREHUA GHYMPEHHEZ0 MUDA OM RERCHULI MUPA GHEWIHEc0, MO ecntb
NPOU3BOOUMCR OCOIHAHUE CEOUX MBICALY, HY6Cme u Hadexco. Dmo yposens ananusa,
Kraccuurayuti  u  0606uenul, npobyscoenue coznanua ceoezo S, mo ecmb
CamMocasHanus. Imo meopyecKoe HaYio YEA06eKd — UCMOYHUK 0BPAZHO20 MbliieHys.,

"
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Taxoe cocmosnue pasyma nozeéonsiem npoussecmu aocuveckuii ananus cobbimuil,
OfbEKMOB, CEOUX BOIMONCHOCMEN U, € CAYHAe HEOOXOOUMOCIY, NPUSECMU CBOU
BOIMONICHOCIMU 8 COOMBEMCEUE CO CBOUM npedHasHayenuem. ObvekmueHas OYeHKd
CROUX U HYOCUX CnOCODHOCMEN 0aem BO3MONCHOCMb RNPAGUILHO CMPOouUms C80U
B3QUMOOMHOWEHUSA ¢ BHEUHUM MUPOM, (hopMuposame npoyecc e2o nOINARUA U BAURMD
Ha X00 npoucxodsujux & Hem cobvimuil. Taxoe cocmosnue sedem k fHezynpeunocmu g
deficmeusnx, camoobnadanulo u  CROKoUcmeuilo, crocobemeyem  abCmpaKmHomy
Moluienuro u Kouyenmpayuu...» (11, ctp. 99].

Ha puc. 1.1-7 A npuBefcHBl CXEMBl M0A€iH HA HULEM HHPOPMAMOHHOM
YPOBHE, Kak WX yBHAel xynoxHuk Jleonun XKyxosuukuit. Yerosek Ha 3TOM YpOBHE
MPEACTARIACT COOOW COBOKYMHOCTH 3HeprovndopMandonHelx Marpuy. Ha BeicimeM
HHopMaMOHHOM YpOBHE YeNoBeK — 3TO COBOKYIHOCTB YX€ Ha MHOro O0Ibmmx
GnokoB ¢ UH(MOPMALMEH, YTO Mbl CXEMATHYHO NpenCcTaBuIM Ha puc. 1.1-7 B, ucnonssys
B KauecTRe [rpyOOii aHaIOTHH HCNBITATENBHYI0 MOAEns 4Yenosexa mas  cbopa
nudopmanEd NpH aBMakatacTpodax.

Puc. 1.1-7 B. Cxema 4eJ0BeKka Ha BRICIEM
HHPOPMALHOHHOM YPOBHEe KAK
COBOKYNnHOCTH Oa0K0B ¢ HHGopMannei
(vcnbITateTbHAA MOIETE YeIoBEKa s cBopa
rvudopMaur 1pxH aBuakaracrpodax)

Puc. 1.1-7 A. Cxembl T07eHi Ha HUIEM
HHPOPMANHOHHOM YPOBHE KaK
COBOKYNHOCTeH MaTphn ¢ nudopMaumei
(kaprHa JI. ZKyxosHuxoro «Tutto..»)

7) RAEHHOE TEJO ornocutess k Mmpy mmel. Camo Ha3BanMe rOBODHT
3a ce0a. 310 MMp, B KOTOPOM BCE BElM CyLIECTBYIOT B opme Maell M mench.
Huelnoe Teto COREPAKUT LEML U HACIO CYLIECTBOBAHMA uenoBeka Ha 3emne. OTMeTHM,
YTO y OOMbLIIMHCTBA TIOAEH LieNb W MAes MX JKM3HM OTCYTCTBYIOT.

Ecmu 4enoBek HAXOAMICA HA BBICOKOM JYXOBHOM YPOBHE, TO OH CaM mepen
CBOHM OYEpefHBRIM BOIUIOLICHMEM Ha 3eMne poibupact cebe cTpaHy H Haluio
OTA peanM3allM CBOHX HeNeH ¥ MIeH. A Ha HM3KOM YPOBHE Pa3BHTHA CBOEro
Co3HanHA CTpaHa H HaLKA, B KOTOPHIX YEI0BEK JOJDKEH PEHHKAPHUPOBATh, KAPMHIECKH
NpeAONpENeneHbl, a CaM 4€/I0BeK MOAYHHEH YYKOH BOIE U Peali3yeT HYKHE LeIH H
HeH, T. €. ABnseTca HuopoboToM.
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Wnefnoe Teno npeacrasnser coboit Kpucrann-ronorpammy Mapeit. Osio Taxoe
npo3padHoe, 4TO €ro €Ba MOXKHO Pa3fTHYHTL. JT0 cKOpee HameK Ha Hekuit o0neMm B
SHEPTOMHPOPMAUMOHHOM NPOCTPAHCTEBE, Kpuctann Hapeil ssaserca CcrnoxHbIM
NEPEINIETCHHEM DA3HOUBETHDBIX JIyYeH — TUTAHTCKOM CETh0 B3aHMOCBA3aHHEBIX Maei.

Ha 3ToM rulage Hetr CNOB, HO KXAblH CaM MOXKET BIPA3IUTh HACH, 33/I0KEHHbIC
8 Kpucraine, ceoumu cjioBamy, Kax cMomeT. Cxembl mofiei Kak pasmuqHbIX uaeii
Ha HIeHHOM ypoBHE MOKa3aHel Ha puc. 1.1-8.

o

Puc. 1.1-8 A, Unest Tanuyromux mwaeid  Puc. 1.1-8 B. Cxema miofeii Ha uaeiiHoM

H3 HH3LIEM WICHHOM YpoOBHe (KapTHHA YPOBHe — NOKA3AHLI MYKYMNHLI H XKEHIHHA
IL. Tuxacco «Tpu manyosuuyery) KAK HAeH

N W‘

4 ’
gt et 4

Puc. 1.1-8 B, Cxema ugeu cemuH Puc. 1.1-8 I'. Hechopmuposanusie niew
Ha MAeHHOM YposHe HA BbICHIEM HAEHHOM YPOBHe (MNIOCTpalHA
(ckynsntrypa I'. Mypa «Cemeiinas rpyrma») H. Anecpoit «Kpacuan LTanouka»)
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8) BYIXHWYECKOE TENO - o»ro veno DBoxecreeumnoii JTiofeu,
YNAOTHEHHAR ronorpaMma Boicmux bokecTBEHHBIX AKeJAHHN.
be3 pasBuTHa 2TOro Tena HEeBO3MOMKHO KOHTAKTHPOBATh € BRICHWIMMH ILNaHamH.

Ecnu Husuree By ixuueckoe Teno euié UMEET OCTATKH HEKOH (DOPMBIL, TO BbiCILIEE
Byngxuuyeckoe TENO NMPHHALIEKHUT YiKe MHUPY BOMKECTBEHHBIX YYBCTBEHHBIX MKETIAHHMA,
MUpY BHE ¢QopM, [lo3TOMy BHACHHE Ha 3TOM YpPOBHE MOKET MPOABIATLCE Kak
ACHOBHIAEHHE (BOCTpHATHE (POPM), TAK H ACHOUYBCTBOBaHUE (BocHpHATHE BHE dopM),

Bymaxuueckoe teno cogepxutr B cebe uudopmaumio ofo Beex dopmax,
CYIUECTBYIOIIHX HA (HIHUCCKOM (VIaHE, — B BUAE MATPHIL-INAGIOHOB HITH CBETOKOITHIL
Husmmii Bynaxuueckui cnoit aypsl uMeer ¢opMmy snauiconaa — (opMmy SHYHOI
CKODAYTIW — W MPOABIAETCs KAK CHAHME BCEX LUBETOB ayphl. [IpHMecH B TOM Choe
NPOABIAIOTCA KaK CTPYKTYPHBIC HCKDKCHHMA KA4YECTBA CBETA — OCeCnopaaoyYHEbIe
BUOPAIHH, KOTOPHIE MOKHO CPABHUTE ¢ HETAPMOHUYHBIMY 3BYKOBBIMH BOJHAMH,

Ha BeiciieM byuixuueckoM ypoBHe cHMaHME 3TOTO Tella HE Takoe SPKOe,
HO >HepreTHdeckn Oonee wmouwmoe. Bricmnit byaaxmueckmii cnod  cyiuecrsyer
KaK BHODAIIMOHHOE 3epKajl0 pas/M4HbIX DHEPreTHYECKHX YPOBHEI.

Ha Byanxuueckom ypoBHe Mbl nepexxubaeM JyxoBHBIH pkcTas, unn Beicokyio
JlyxosHyto HPOPHI0 — TOYHEE COCTOSHHE «THXOH» ((IONHOE OTCYTCTBHE 3IMOLUNIT),
HO O4€Hb APKOH PafOCTH, CHACThA H TapMOHHH. Ero MOXHO NOCTHYR Yepe3 MeIUTALHIO
U ADYTHE CTiClMaNbHbie NyXOBHbIE OpakTHKH. Korxa Yenomexk nonHuMaercst CBOMM
CO3HAHUEM 1o 3Toro ypoBHs, OH IMO3HAET CBOXO CBR3b co Beeil Beenennoid, BUaMT
BO BCEM cywiem boxecrrennnii Cper u JlwbGoss., Jlorpyxasce B 31or CBer,
OH OMIYIIAET, YTO OH — 3TO BCE MbI, 4 MBI — TO OH, W YYBCTIBYET CBO& Hepa3pblBHOE
C¢AHHCTBO CcO BceM Mnposaanmem u bBorom. B 3toM ciywae on obbeamuser
YEROBEUECKYI0 MOOOBp K HAmiiM coOpaTbsM € AYXOBHEIM DKCTa30M TOH J0OBH,
KOTOPaA BBIXOAHT 34 MpEAETbl (H3HISCKOH PEeaSbHOCTH M MPOCTHPAETCA BO BCE MHPHI
MHOroMepHoro MupozaaHns.

9) HAIPBAHUYECKOE TEJIO. J10 ymiornéuuas rojorpamma Beicmmx
boxkecteennblx  Yyscts. Mup Hupsaunl - 2310 MHp Bre dopm -
Mup HenposBiacHHOro cocronnua COIHAHMSL.  ScHoBunenne nHa sTOoM ypoBHE
NPOSBAACTCA KAK ACHOYYBCTBOBAHHE, T.€. MNOJYUYCHUE HHPOPMALNH TIPOHCXOJMT
He 4epe3 Teina BuACHHA YenoBeka, a “epe3 ero Tena uyBCTB.

Yenmoseueckoe «f» B MHpe HupBarb cnyiBaetes ¢ boroM Ha ypoBHE YyBCTB, HO
elll¢ HE TEPACT CBOK WHAMBMAYAIBLHOCTE M MOMET CYLIECTBOBATH B 0BOCOONEHHOE
dgopme. 370 uyBCTBEHHBIl NPOABICHHEI YPOBEHE CYMIECTBORAHMS BhicIero
Kocmugeckoro Pasyma (BKP), nnn Beenenekoro Co3HaHuA, yepes KOTOPbI Mbl HMEEM
cBs3b ¢ borom. Ecan y genosexa ve pazsuro Huppaundeckoe d ApyrHe Boicuise Tela,
T0 oH Oyaer socnpunmumars BKP B pasHeix ¢opmax H o0pasax, HO 370 MBICHEdOPMEL
Gonee  HH3KUX  IUIAHOB, CYUICCTBYIOIIME B  YHEPrOMHQOPMALIMOHHOM  [One
Yenopewecrsa, XpHCTHAHUH, KAK NpaBuIlo, OyaeT Bochpuuumats bora B o6pase Uucyca
Xpucra unmn boxweir Marepu; Oymaucr — B ofpase Bymas, MycynbMaHUH —
8 ofpase Amiaxa ¥ T.7.,, HO cyTs Bblcuero KocMuueckoro Pasyma ot 3Toro
HE MEHAETCS. Y uenoBeka Takad cea3p ¢ bBoroMm Oymer oCYImIECTBIATHCH
HAa TeNenaTHUeCKOM YPOBHE.

OmnOkoH 09eHb MHOTHX ABIACTCSH YTBEPKICHUE, YTO OHH B CBOEM ACTPABHOM
Tele ymyApHiaMch cneraTbh B HupBany, nocetuts «YépHyio JKeMuyXHHY», ApYyrHe
IIaHeTH ¥ BeeneHMbie, XOTa M3BECTHO, YTO ACTPANLHOE Teno A BHICUIHX TOHKHX

20



IIAHOB ABNAETCA OYEHb TAKEITBIM M HE MOXET YNeTers OT 3eMau paibiie JIyHBL
[MosToMy, 110 CYyTH Aenta, OHH YEPE3 CBOK «ACTPAILHYIO TPYOY» IPOCMATPUBAIH TOILKO
ACTPANGHYIO TOIOrpaMMy SHEPTOMHPOPMALMOHHOTO pHONd 3eMIH, B  KOTOPOH
Mo OPUHUMIY ronorpadguuHocTH comepxutcas HHpopMauws 000 sceii Beeaeuuoit.

10) TEJAO BPAXMbBI - 31¢ mnoromeprnas  Kocmorpamma
boxkecrsennoro Tropcnus, Teno BoxecrBensoit Myapocrn.

Takoit Kocmuueckuii Yuurens, kak TAAHA, cosmana uenywo ranepero
KOCMOIPaMM, KOTOpBIE OYHILGIOT, 03A0PABINBAKT Yenoseka U MOMOTAOT €MY BBIHTH
Ha Botciune lyxopusie yporuH. (XeMaTHyeckoe H300paxeHHe KOCMOTPaMMBl YPOBHA
bpaxmbl — «Iuepeemuneckiiti nopmpem TAAHBD — npusenexo wa puc. 1.1-9.

Kocmorpamma — 270 rosorpaMma, MMERLAs oucHs 60blyi0 (Bonee ThHICAUM)
MHOTOMEPHOCTB 3a10KCHHbBIX B Heé IPOCTPAaHCTB U u3MepeHHi. C TOYKM 3peHHA dH-
3MKH — 3TO MOZENb CIOKHON IWHAMHYECKOH CHCTeMBl. LIeHTphl CXOASIIHXCa U pacXo-
AAWHXCA Crupaneit MOTyT OkiTh UEHTPAME CHIT MPUTKEHUS W OTTATKMBAHKSA JHEPruii,
Peanusyercs npuHUHI CBEPTLIBAHHS M PazBEPTLIBAHWA MHOTOMEPHHIX TIPOCTPRHCTB.
CIpyxrypa KOCMOTPaMMEl MO CYTH FIPCACTaBNfeT HEKMH XapKac MATpPHilLl coOBITHI
BEICHIHX TOHKHX ILIAHOB, 4 Ha0Op OTHOAIOINX JHHHA CBA3H LIEHTPOB MOTYT ONpEAe-
MATH TPAGKTOPHM [IBKEHUSA [OTOKOB DHEPIHH MEXAY € dDNEMEHTaMH 110 3HEPrOMH-
GopMaUHOHHBIM KPHUCTALIHYECKAM peli€TkaM. [[BeToBas raMMa KOCMOTPAMME! MOXET
XapaKTepH30BaTk KaueCcTBO M THIN HEPIHA, HBMXYIUWXCS B Hed. Byzyud cnpoeuupo-
BaHHBIM Ha [LHOCKOCTh Ha ypoaﬁe CEMaHTUKH, 00pazubii MHOPOMEDHEIH A3BIK KOCMO-
r FPaMMEL HE TepAeT cBocH OOBREMHOCTH
H CIOKHOCTH, YTO JenaeT €ro yHH-
BEPCaIbHBIM,

KocmorpamMmbl J1eXar B OCHOBe
TenenaTiyeckoro  s3wika KocMmoca,
A3BIKA CHOKHOIO H B TO XKE BpeMs
NPEAEIbHO MPOCTOTO. 3TO  THANION
Mexay Beictuum Kocmuueckum Pa-
3ymMoM W UYenoBEeKOM Ha YpPOBHAX
CEPALA, AVIIA, VXA, MO-
HAJBI 1 CBEPXMOHAJIBL. Kocmo-
IpaMMBbl — 3TO CJOXHEIE MHOrOTpaH-
HbI€ H MHOTONIAHOBLIE TONOrPadhHye-
CKYEe H300paXEeHUd, HMEKILHE CIlo-
{ COOHOCTB [IPOBOAMTH BBLICOKOYACTOT-
HYH0 DHEPTHIO TEX YPOBHEH, KOTOpbIC
HEeo0X0AUMBI AN 3BOJIIDLAH KaXKA0T0
HHAWBHAYYMA B JAHHBIH MOMEHT.

KocMorpaMme beceMepTus
BLICIUMX YPOBHEH, NMPOHHKAd B Telo
f UCJIOBEKA Y€pe3 CBOC KOPPEKTHPYIO-
§j llee H300paxeHWe, TNpPOXONAT Ha
{ aTOMHO-MONEKYJAPHBIA  YPOBEHbL B
KJETKY TKaHH, BHITECHAs CTapoe Kie-
TOYHOE BEWIECTBO, HECyllee mpo-
rpamMy 3a00neBaHMA, HAa NPHHUH-

Puc. 1.1-9. Cxemarnueckoe #3o0paxeHHe
KOCMOTPaMMbE yposua Bpaxmbl
{«Inepeemuuecxuii nopmpem TAAHBN)
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MHAITEHO HOBOE, OYEHL AKTHRHOE, O0OTALLEHHOE YNCTEHINMH dnepruaMi MUpoiianns.
HayT He TONBKO TPAHCMYTAUHOHHBIC H3MEHEHHA, HO H OOHOB/ICHHE CaMOH knerky. B
HEH yyulIaeTca npouece BHBOAA NpoAykToB MeTaGonu3Ma (NpoayKkToR pacnana), lm)
NPHBOIWT K  HOpMaau3amHW  OoOMEHHBIX  TPOLECCOB  BO  BCEM  Tele,
K OUMUICHHI}, O3ZOPOBNCHHIO OPlaHM3Ma M AKTUBH3auWH Matpuilkl beccMeprus.

Mup Bpaxmel, kak v npeabLiyui muap Hupsanel, npencraBiser coboii MUp BHe
dopM. 1o Mup Boiciuux Boxecrsenunix Uysera u OQuwymennit. Uenoseueckoe
«A» B wmupe bpaxmpl cnmBaercs ¢ boroM M CTaHOBHTCR ero  BoecTBEeHHbIM
ITpoBonHHKOM W uepe3 Hero TpoMcxoAWT boxectreHHbd Ilnan TBopeHus.

Ecnu Yenosek cTaHOBHTCA (IPOBOAHMKOM BOXKECTBENHEIX OHIYIIEHHH, KOTOpHIC
MPUXOAAT CBRIIIE M BAOXHOB/AIT €ro Ha DOXECTBEHHBIE TBOPEHHMSA, TO OH MOXET
peanu3oBarb HX Ha (GHIMYECKOM INaHe Kak BokeCTBEHHYIO HMBOMHCh, CKYJIBIITYDY,
My3piky HebGecnetx Cdep u T. 1. [IpuMepoM 3TOTO MOXET CIYXHUTH TBOPYECTBO
3HAMEHHTBIX  XYAOXKHHKOB  Padaons, MuxenanmKeno, CBATHIX HKOHOIMCLEB,
FEHALIbHBIX KOMIO3HTOPOB Mouapra, berxoBena n ap.

11) ATMHYECKOE TEJIO — 310 MuoroMepuas Kocmorpamma Borcmax
boxecrsennpix Conepexupannii. Mup Armana — 910 MHp BHe opM H
BHE YYBCTB — 3T0 MHpP Bbicmx boxecTBeMHbIX omiyliendid. Ero HeBO3MOXHO
HE TONBKO OIIMCATL CIOBAMH, HO H JaXke MpPOYYBCTBOBaTh. Bcc ero omucaHns Oyayr
HOCTATOYHO TPYOBIM NPUOIHKCHHUEM.

Ycnoseueckoe «f» B ATMUMECKOM MHpeE «pacTBopasck B Boren, cnusaercs ¢
BEYHBIM, OeccMEPTHEIM M OeckoHeunpiM okeaHoM KocMuueckoro Cosmaumg, 2to
ypoBeHb cymiecTBRoBanna Bbicmero Kocmuueckoro Pasyma, IMognumas  Halie
CO3HAHHE no Armmueckoro yposus, mbl oOperaeM Bricmmee Ilpocsernenue H
boxecteennoe Kocmuueckoe CO3HAHHE; nosHaem creoe emusctBo ¢ TBOpIoM, ¢
CBEPXCO3ATENEM. YenoBek He MOXKET BOCIIPUHHMATD ATMHYECKHH [UIaH 8 BHAC
Kakux-1H60 GopM, OH MOXKET TOJNBKO OWYIHATE €0 depe3 Boicuide COMepeKHBAHHA.
lipn 3TOM OH WCNEITLIBAET Bricume cocTosHus OnaxenctBa w sidopuu. Yenopek
MOXET AOCTHYEL TaKOro COCTOAHUA bBOXECTREHHOro conepexMBaHHA B HpPOLECCEe
TPAHCUEHJEHTANTBHLIX M FHICPLEHACHTANBHLIX MeauTalmii (nanpumep [MB, [3]).

Crnenyomue aBa caMbIXx Bariciuux Tonkux Tena: TEJQ «BEJHKOW MYC-
TOTbI» ¥ TEJO ABCOJIKOTA - kak npaBuio, HE Pa3BHTH H HE AOCTYIIHBI U1
BOCIIPHATHA HeNnoBexoM, UMEIOIWHM (H3UYECKOE TE0 HAIIEro TPEXMEPHOro MHpaA.

Tenepe paccMOTPHM, KaK OCYIIECTBIASTCA MaTepHalM3aumMd MBICIIEH W xenaHHi
Henoseka (no bubnuu: «llpocu — u nacrean). MatepuantsaiMa «CnyCKaeTcs» <
Boicoiux  boxecrBeHHBIX MNAHOB Ha  Husmue.  [lpp  »ToM  mpoHcXomuTt
NOCHEeAOBATENLHOE CBEPTHIBARME MHOTOMEPHBIX bBOXecTBeHHPIX IPOCTPAHCTE HO
Halero TpéxMepHoro ¢usnveckoro Mupa. Ciauana y Breicrero KocMuueckoro Pasyma
Mupozaanns, AbGcomora, UTH bora noasnsercs boxecrsenuas MbICJTb (we nytats
C 4YEITOBSUECKOH MBICIILID). JTO NMPOHUCXOAMT Ha NaaHax «Beiukod [DycTroThi» H
Abcoqora. 3ta  MbLICJIb npeobGpazyerca B bBoxecTBeHHBIC CONEPEKHUBAKUA
(Atmndecknii nnan). Jdanee dopmupyerca I'omorpamma BoxectBennoro TBopenns
Ha naaHe bpaxmel. Jra ronorpaMma obnekaerca B Boiciine boxecreennnie UyBcTRa
Ha naave HupBane! u Briclive boxectaenupie xelanus Ha ByJaxmueckoM IuUiane.
Ha sToMm IiaHe NnpoUCXOAMT YIUIOTHEHHE Io:IOrpaMMEl H MOSABAAKTCA MEPBLIE GOPMHEIL.
Hanee u3 >rux ¢opm HayHHawT dopmuporathes uaen (HaelHbld  TuiaM).
Ha HudopmannonHoM IiI2HE HicH OpuTsardeaioT HHpopmaudio. Ha cregyomem
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KaysaibHoM niaHe Bcs 3Tta MHpopMmaunua oOnexaeTcd B NMPHYHHBI M CHEOCTBUA,
a Ha MenTankHoM ypoene npoucxoaut (opMupoBande MbicnedopM,  KOTOphIE
Ha ACTPaIbLHOM T1aHe O0JICKAIOTCA B 9MOLHH H kenanud. Ilocnennwe ranonusores
HKHM3HEHHOH OHeprued Ha OJQHPHOM WJIaHe W, HaKOHEl, MATEPHAIH3VIOTCS
B HalleM rpyboM MH3MYECKOM MHpe.

Joboe Tonkoe Teno sengerca marpuueit COSHAHUA onpenenéunoro ypoBHs.
Kaxnas matpuua CO3HAHUA obnanaer cobersenunim Ymom, Pasymom u [amMaTeio o
MpeACTaBIAeT c¢oboif 1oAodHe bBHOKOMIBIOTEpa, padoTAaOLIEre B ONPENcHEHHOM
[MAIa30He YacTOT KOHKpEeTHOro IulaHa (mwpa). Marpunel CO3HAHHWS Tonkux Ten
HMEIOT ONPEAENEHHOEC KOMHYECTBO NaTYHKOB WA cOopa HHQOPMALHMH, padoTaliumx B
3TOM JjuanascHe (mnane). Hanpumep, ecnu y Uenoreka akKTHBH3HPOBAHO TPHHAIIATE
rnaHoB (0OepTOHOE), TO Ha KaXIOM IIaHE Y Hero OyfeT CYIEeCTROBATL TAKOE XKE
KOJIMYECTBO MOATLTAHOB  (MonoOepTOHOB, M3MepeHdi), KAKAOMY H3 KOTOPHIX
COOTBETCTBYET ONPEACIEHHOE «IIOATENO», WM TeJio HYBCTB (T. €. Bcero OymaeT
13x13=13°=169 Ten uyBcTB). PasBHTHe STHX Tci ONPEAENSETCH COBCPIICHCTBOM
Yenoseka. B ¢Bolo odepenb, Kaxgoe TeIo YYBCTB NMOJIUIAHA HMEET TPUHAALATL Hakp,
Kagasg W3 KOTOPBIX COCTOHT M3 TPHHAAUATH  «moadaxkp» (cM. pasaen 1.4;
T.e. Beero Oymer 13x13x13=13’=2197 wakp u 13x13x13x13=13*=28561 IIOUaKp).
Jliobas «moauakpa» WipacT ponk HHOOPMALWOHHOTO AATYMKA H Tpeobpazosarens.
Takum oOpaszom, Bcero Gyaer 28561 moavakp HIM A4TYUKOB.

CTpoeHve JaTYHKOB HA KAKAOM IIaHE AHATOTHYHO, HO 4E€M BEUNE TUIaH, TEM
JaTYHKU COBEPUIEHHEN M «HEXKHEES», T. €. OHH CIIocOOHBI YIIARNHBATE DoOlee TOHKHE
BBICOKOYACTOTHbIE DHEPTHH. [J[aTuMKH COOTBETCTRYEOT HALIEMY TPHHAIUATHNIAHOBOMY
BOCITPUATHIO: 1) sputencHOMY,  2) cnyXxoBOMY,  3) TaKTHIBHOMY  {OCH3aHHE),
4) BOCIIPHATHIO 3anaxos (0GOHAHME), 5) BKYCOBOMY, 6) TeMneparyproMy, 7) 60JIeBoMY,
8) OKCTpapelenTopHOMY U 9) SKCTPACCHCOPHOMY; OCTAIBHLIE YETHIPE YYBCTBEHHBIX
BOCOPUATHS 110Ka Y YerToBeka He pa3BUTH. Bee TpuHaguarh BoCTprATHI CYNIECTBYIOT
Ha K2XJIOM IUiaHe. HarpuMep, BOCIIpHATHE, COOTBETCTBYIOIICE 3PEHHIO, MOXKET OBITH
dH3UYEeCKUM, IpHPHBIM, acTpPANbHbLIM, MEHTAILHBIM, Kay3ajibHbIM M T 1.
A0 TPHHAALATOrO IUIaHA BKIKUYHMTEALHO.  M3MepeHMs-BOCTIpHATHS 3HAUMTENLHO
OTIHYATCR ApYr OT Opyra CBOHMH BOJHOBBIMH XapaKTEPHUCTHKAMH (aMILIMTYIOM,
4acToTOH, (a30i ¥ puTMoM). OTMETHM, YTO W3MEPEHHS, pa3pabaThiBacMble MYKIHHOH,
OTJIMYAIOTCA OT U3MEPEHH, pa3pabaTeIBACMBIX KEHIUHHOH, hasoBhiM casuroM Ha 90°,
MOXHO CKa3aTh, YTO BOCHPHATHE SKEHIIMHB! CIBHHYTO OTHOCHTEIBHO CO3HAHHA
My)unHb! Ha 90° {BOT mMoueMy MYK H JXE€HA HE BCeraa NOHMMAKT JApYr apyra).

HaTyuku BecbMa pazHOOOpasHBl H HEKOTOPHIE M3 HHMX NPEACTARIAIOT CoOOH
BHACOKOMIBIOTEPHBIE cHeTeMbl (BKC), dukcupyoline BClo uHOpManui, ¢ KOTOpoi
YEHOBEK KOTAa-NuO0 KOHTakTHpoBan. Itn HesuauMmble BKC, cymectsyloinue Ha
Yenoseke B TOHKMX MHpaX, ommcaHbl akageMukoM C. . CeMEHOBBIM B €ro KHHUIE
«Kocmoc o nac u nranemaxy [15). YeiloBek ycTpoeH Tak, 4TO OH HE MOXKET HANpAMYIO
WCIoNb30BaTh MH(pOpMamuio CoOCTBEHHBIX maTuukoB BKC otnocnrensHO cebs (mo
THITY «B CBOEM a3y OpeBHa He BHIIMT, a B 4YXKOM — COPHHKY 3amevacT»). [losTomy oH
HEC MOYKCT JIErKQ peiiaTh cBOW cOOCTBeHHbIE npobieMsl. OMHAKO OH MOKET KOCBEHHO
NonydaTes 0 cefe HHPOPMALIHIO, CMOTPA Ha APYTHX, KAK B CBOH 3EPKANLHBIE OTPAXEHHS,
MOCKONBKY Be3fe paboTaeT mpHHUMMN Noaobus. HegapoM rosopsr, HAanpHMep, 410
«IeTH -- 3epKajio poautciaeily. TakuM oOpa3oM, CBOM HEIOCTATKH 4YEJIOBEK HE BHAMT,
HO MOXET YBHIETh HX B CBOMX J€TAX, OJAM3KUX U 3HAKOMBIX.
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CopepirenctBo YenopeKka 3aBHCUT OT YMEHHA YIPABAATL CBOHM COOCTBECHHBIM
GHOKOMITLIOTEPOM — CHCTEMOH TOHKHX T€l — OCO3HAHHO BKIIOYAThL (MJTH BEIKIKOYATH)
uHpopMalHonHsle AaTyHkd H BKC nang nomyuenus uepes HHX undopManuu H
HCIIOIR30BaTh €€ i CBOEro pasBHTua. Ha poicnieM ypoeHe UYenoeex ooinkeH
Hay4uuThCd coBepiiarh (azoeeie casurd ceoero CO3ZHAHHA nns moaxnroueHus K
IHEPrOMH(OPMALMOHHBIM KaHATaM JpYrux Nmofed ¢ HeNbio ONYYeHHA OT HHX
HHQOPMAIMH H JTYYINETO B3aUMONCHMMAHHS.

B ocHoBe mo6bIX HHPOPMANHOHHBIX JATYHKOB M BHIEOKOMIIBIOTEPHLIX CHCTEM
JCKAT KPHCTAIMYECKHE CTPYKTYpel (xpuctauiel). Ha Boiclinx  ypoBHAX —
3TO TOJIOTPaMMBbL. Cama aypa Yenosexka mnpencrasnger coboil MIasMEeHRYIO
KPHCTAIMYECKYIO CTPYKTYDPY (IO THNY XHAKHX KPUCTANJIOR) cO CJIOKHOM cHcTeMoil
BKC. Ha wuzmmx niranax, "Hanpumep actpansHoM, BKC moryt npeacrasasts coboit
XHMBBIX ACTPANbHREIX CyIIHocted (moicamok). HMuadopMaums MOXKET CYHTHIBATLCH
¢ Yenoseka yepes STHX CYMIECTB, KOTOPHIE, KO BCEMY HPOUEMY, MOTYT BHI3BIBATh
OONE3HH, pasgpakCHHE W OPYTHE CTpajaHus.

Bhitre Mbl ONIMCANY TPHHAALATL OCHOBHBIX TeN Uenoreka, Ha caMOM Jiene, MUPOB,
a, CNeJoBATENLHO, U TeN B aype Yenopeka §eckoHETHO MHOTO, Ho u3 BeckoHedHOTo
MHOXECTBA TOHKHX TE€Nl Y KOHKPETHOI'O HHAHBHAA PA3BUTO (aKTHBH3HPOBAHO) JTHLIb HX
OTPaHHYEHHOE YHUCNIO, ONPEASIIOUIEEcH ero coBeplueacTBoM. ToHkWe Tena Henoreka
B3aHMOCBA3AHE], B3aHMOINPOHHKAIOT, BHIOH3MEHSIOTCS, B3aHMOZCHCTBYIOT ApPyr ¢
APYTOM H B COBOKYMHOCTH 00beTUHEHH
B Eaunoe OHeprouHdopmanonHoe Ilone MUpo3maHMA 4depe: 4akpOBYH CHCTEMY.
Bce OHM ABIOTCA 3€pKaJiaMH, B KOTODBIX OTPAXKAIOTCH W (GHUKCHPYIOTCH DHEPrHH
TOHKUX Tel ArojeH, naaneTsl 3emad, ConneuHol cucreM, [anakrukn «Mneunrnrit [TyTo»
H BCeH HaleH BeelleHHOH (cBA3L MHKpO-, Makpo-, Mera- u MetaMupoB).

C orpaboTkoM HEraTHBHBIX IPOrpaMM M HapaOOTKOH KH3HEHHOrO OMNBITA, V
Uenoseka NPONCXOANT OOCTEIOBATEIbHAA KPUCTANIH3ALHA KaXAOTO TOHKOTO TEja B
OTHEIBHOCTH. B KoHeuHOM cuérte, COBEpUICHHBIH YeIOBEK IpelcTaB/IgeT coboil
BBICOKOCTDYKTYPHPOBAaHHYK) TOJOFpaMMy B BHIC MHOTOTPaHHOTO MHOFOMEPHOTO
KPHCTA/UIA, KOTOPHIH HMEET MHOKECTBO M3MEPEHHI U COCTOMT M3 INIA3MEHHBIX HIKHX
KpucTaiob. [lo cBoeH CyTM BCe Mbl SIBISEMCH «KPUCTALTHICCKHMHU JHOABMH»
Ha mofobHe yMe HM3BECTHBIX H IIHPOKO HKCNONB3YEeMBIX B HAllEd KM3HHU KUAKMX
KPHCTAILNOB.

1.2, AYPA HEJIOBEKA - CHCTEMA EI'O TOHKHX TEJ]

MHorouHcreHHEIe HaydHBIE HCCISA0BAHUA HAIIETO BPEMEHH H TIPOLISHLIHX
BEKOB CO BCEH OQUEBUAHOCTBIO CBHUAETENLCTBYIOT O HANWYUH BOKPYL TEJI PacTEHMIA,
JKHBOTHBIX H JIIOLCH 3HEProHH(OPMALHOHHBIX IIOJICH, KOTODBHIE IONYUYKITH HA3BAHHE
OMoMCrHYecKUX nojeH, uix oMononei [8, 16, 17]. CornacHo A. I1. lyGpoey u A. I". JIu
[17, ctp. 36]), ©OHONOrMYECKUM TIOJAM  CBOMCTBCHHBI HEKOTOPLIE XapaKTepHBIE
OCODEHHOCTH, OTIHuaWKMEe HX OT OOBMHBIX dHAMYECKHX NOJEH:

1. Janamudeckas CHUCTEMHOCTH CO CBocTBaMH H30uparensHocTd. Hampumep,
KIeTKH KOpe!  OOJBIIMX  [OJAYIIAPWH  TOMOBHOIO  MO3ra  [O-PasHOMY
B38UMOJACHCTBYIOT MEXAy COOOIH;

2. HngopmaTuBROCTB TOJICH BO3HHKaeT H (YHKUHOHHUPYET TOIBKO B CBI3H C
npoueccaMy TeHepauMd nepefaud OuonHdOpMAailiH, TO eCTh ¢ TPOLECCAMH
KH3HH UX DHOCHCTEM;
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3. Pe3oHAHCHO-TIOJICBOE B3aUMOCHCTBHE ABAACTCA OCHOBOH HX INPOABNECHHA H
cnocoboM nepefayd MHGOPMAIIHM MexIy OHOCHCTEMaMHU.
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Puc. 1.2-1. IneKTpOMArHHTHOE AypaibHoe Moe Yel0BeKa

B KHJOIepuoBOM gnanazone |

18]). Tlokazapa 3KBUNOTEH-

[{AANTbHAS HOBEPXHOCTE, COOTBETCTBYIOIAA «TPAHMUEY QA
PaccTOsH¥A MPUBEICHB B CAHTHMETpaxX OT Tena. A. Hopma
(IKBHIIOTEHIIMAN BHAS TPAHMILA FTONA UMEET BHJL 3JUTHIICORIA},
b. Beae3ds (3KBHIOTEHUHATEHAS IPAHHLIA N1O/IA HCKAKEHA)
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Jlioboe Ouonone co-
CTOUT H3 MHOXKECTBA CO-
CTaBNSIOIIMX €ro  KOMIIO-
HEHTOB: AKYCTHUYECKOTO,
MArHHTHOTO,  3NEKTPOCTa-
TUYECKOTO, 37eKTpoMar-
HUTHOrO, JICNTOHHOTO, 4
TaAKXe TOPCHOHHOTO {CM.
HIDKE ).

AHAIH3Z  MHOTOYHC-
JeHHBIX  OHoH3HYecKUX
HCCNIETOBAHHH TOKA3LIBACT
CYIIECTBOBAHME B  TNpo-
CTPaHCTBE BOKPYT Tela ue-
NOBCKA 3NIEKTPHUECKHX 3a-
PAAOR, HOHW3AUMH H cOO-
CTBEHHBIX HITYYEHHWH BO
BCEM [NMAana3iQHe DJIEKTpo-
MarHWTHBIX 9actoT [17].
bnaronaps noporpeccy B
H3MEPUTENBHOH  TEXHHKE,
y’ke JaBBO yAalIoch 3aduK-
CHPOBaTL M U3YYHTH pac-
NpeAeiieHNe  3JIEKTpOMar-
HUTHOIO NIOASL BOKPYr ue-
JIOBEKA B KHJI0TepLOBOM
AnanasoHe dactor [18, 19].

KO. M. KpaBuenko m
H. B. Kanamenko  paspa-
OOTaNM A 3TOrC CIICLH-
anpHBId npubop - daso-
aypoMerp. OH nmnpeacras-
njgeT co0OH BBLICOKOYYBCT-

BHTENbLHBIA  PE30OHAHCHBIH
YCHIAHTENL  MEPEMEHHOTO
TOKa  (MYBCTBHTENBHOCTH

coctasiser 1072 B) ¢ amc-
TaHTHOH (a0 1 meTpa) pe-
FUCTPAalLMER  JJIEKTpOMar-
HUTHOTO MONS 4eIOBEKA B
Juanazone 0,5-5kln ¢
YaCTOTHBIM  Pa3/IoKeHHEM
CHIrHaNa, BhiX0oIHOH cHTHAaN
¢azoaypomeTpa npea-
crarmer  coboit  uuTe-



IPAABHYIO XAPAKTEPHCTHKY (PA30BOI0 YT/Ia MIEKTPOMArHWTHON cocTaBnsomeii 6nonois
HAa KX JOH KOHKPETHOHR 9acToTe, 3a1aBacMOH OIIOPHBIM MEHEPATOPOM.

[1pubop No3ROAACT UIMEPHTE aAYPATBHOE INEKTYPOMATHBTHOE NOAE YENOBEKa H HWa
KaXA0H 4acToTe NOCTPOHTE TONOIPadUUECKYI0 KapTUHY NOJI8 BOKPYT 1€J1a YENOBEKa.
IKBHIIOTCHUHANBHBIE TIOBEPXHOCTH IEKTPOMATHHTHOTO IIONIA Y 3/I0POBOTO 4eNoBeKa
NpeACTaRILOT C00oi  annnconasl. MoxkHO ckalzaTh, 4TO 3T0 Tode B HOpME
NPOCTUPACTCA N0 paccTOgHUA nopaika 50-75 cm or Tena (puc. 1.2-1 A). Y OosnbHoro
YEJIOBEKA 3KBHUITOTEHIHANBHBIE JIOBECPXHOCTH DIEKTPOMAarHUTHOTO MO CYIIECTBEHHO
HCKQKAIOTCA, MPUYEM NiedopMauiy T10jis COOTBETCTBYIOT 2HATOMO-TONOrpauyYeckoMy
pacnoIoxeHHKy ©OONBLHOIO OpraHa WIH JIOKATBHOTO BOCHATHTENBHOIO Tpolecca
(puc. 1.2-1 B).

bospmol Bkyjaad B M3ydeHHe OHONONA YENOBEKA BHECIH HCCIEA0BAHMA,
BhINOJTHEHHBIE METOAOM BhICOKOYACTOTHOH (oTorpaduu, pa3paboTaHHBIM COBETCKHUMH
uzoOperareaamu C. /I, Kupnnag v B. X. Kupsuan (oddexs Kupanan) [16]. Ero cyms
COCTOHT B TOM, YTO NPECAMET, NOMEIUEHHBIA B ACKTPHUCCKOE NOfe BRICOKOH HacToThI,
HAYMHACT U3TY44Th BUAHMbIH CBET, ¥ 3TO CBEYEHHE JIEMKC MOKeT OBTE 3adiuKcHpoBaHo,
HanpuMep, Ha Qoronnénke. OObekramn B onbitax Kupnuan ObLTH KMBBIE AMCThA
PacTeHHH, KOXKa JKHMBOTHBIX M YENOBEKA -- BCE OHHU OONaAQIM CBOHCTBOM CBCTHTLCA B
BLICOKOYACTOTHOM  nojie  ((QotorpadHay  aypbt  NIOACH  HIPUBEJEHBI  HHXKE
Ha puc. 1.2-4, om Tarke pasaen 1.11).

JTOT METOj1 ra3oBo-paspsiHOoil  Busyanusaind (I'PB) B coeaMHeHHu ¢
KOMTTLIOTEPHOH TEXHHKOH 1LIO3BONAET MPOBOAHTE IMHPOKOMACLiTAOHBIE HCCICIOBaHMA
Owonomnt yeioseka W Ovonmornuecknx obwekTor [20,21]. C ero nMOMOINBIO MOXKHO
H3y4aTh IICHXODMOUHOHANBHOE COCTOSITHE YENOBEKAa B HOPME M NPH TIATO/IOTHH, B
HIMEHEHHBIX  coctoauuax  CO3HAHUWS, perucTpuposats  ncHXoKMHETHMECKME
CNOCOOHOCTH  MoAel, JUCTAaHTHBIE B3AUMOACHCTBHS W A2Ke  HCCHenoBaTh
IHEPTOHHPOPMAUHOHHBIE W3MECHEHNA TIOCHE CMEPTH YEIOBEKA.

EcTecTBeHHO, 4TO HANWYMEM TOIBKO SAEKTPOMATHHTHBIX MOJ1EH, IeHepupyeMbiX
OPraHH3MOM YenoBexa, He BO3MOXNO OOBACHHTDL NPOSABICHUE BCCIO CHIEKTPa MCHU-de-
HoMmeHOB [ 16, 17]. A, ®. Oxarpun [22] nepBbIM BIARBHNYI HASKO O TOM, YTO IKCTPACEH-
COPHBIE CBOUCTBA 4CI0BEK2 MOTYT OBITh CBA3aHbI CO CREPXIIErKMMH, claGo R3auMoeii-
CTBYHIINMH YaCTHIAMH — J1IeNITOHaMH. JlenTonbl — DTO 0AHa U3 Ipynu ¢yHIaMEHTaNb-
HBIX DIEMEHTAPHBIX YACTHI, YYACTRYIOIHX B CITABBIX B3aHMOAEHCTRHsAX. K NenToHaM
OTHOCATCS DIIEKTPOR (€), MIOOHM (), HEHTPHRO (V. v, v,) u Hp. [23]. Cpean nnx
MHKPOIENTOHBI, HAIIDHMED SNEKTPOHHLIC HEUTPUHO (v,), HMEIOUIHE MACCy Ha 4YeThipe
NOPALKA MCHBUIC MACCHI 2ICKTPOHA, O0MASAI0T BBLICOKOH NMPONHKAIOLIEN C1OCOOHO-
CThiO, TaK, KUPIHYHAA CTEHA OKA3hIBAETCSA MPO3PAYHOH IUs ITHX uacTil. MuUKponen-

> Bee (hyHNaMEHTANBHEIS (HHEIMH COBAMH, CHHTARWLMECT HA JaHHOM 3TZNE PAIBHTUA DHIHKU
OCCCTPYKTYPHBIMH, HEACTUMBIMH) IIEMEHIAPHBIC HaCTHUM OGBEAMHAIOTCS B CACAYIOMMC
rpyrubt {23, ¢rp.336-346]. B rpynoy yacruu co cnuuaoM S=1/2 sxoas1: kpapku (1, d, ¢, s, 1,
b} u nenrousbt (e, v, g, v, T, v;) — OHU ABNAIOTCH PYHIAMEHTAILHBIMH COCTABNTOMIUMH
MaTepuK (HANPAMCP, NPOTOH COCTONT M3 TPEX KBAPKOB wad, a netimpon — u3 udd). B rpyniy
YACTHL CO CninHOM S=1 pxonst: doroH (7), npomexyTounbie Gozonpl (W, Z) 1 r1100HbI (g
~ 9T0 MEpPEHOCUHKA  B3auMOAeHCTBHH. OcobHAKOM CTOAT e TpPM TMOKA  He
3aperMCTPHPOBAHHLIE 4aCTHLBL, CYINECTBOBAHHME KOTOPHIX NPEACK43BIBAETCA KBAHTOBOH
TEOPHEH: XHITOBCKHI 6030H (Hb ) co cnunoM S=0, rpaBuToH (G - KBaHT rPaBHTALHOHHOIO
BIAHMOJCHCTBUA) €O CAMHOM S=2 4 CYRCPNapTHEP NOCIAEANETC IPABUTHHO €O CINHOM
5=3/2.
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TOHB] ¢O31aT0T JEIITOHHOE Moje, 00pa3yIoLee CI'yCTKH SHepryu {B BHUAe mapos, OyOnH-
K0B, NYUKOB U T. I1.), H MOTYT HECTH PAa3HOOOpazHy o HuoNoryuccky o HHHOpMaluio,

Topcuonnbie noas ObuIM OTKPLITHT M TCOPETHYECKKH OMHCAaHB B KOHLUEC XX Beka
[6]. OCHOBONOAOXKHAKY TEOPHH (HU3HHECKOro Bakyyma akaneMuxky ['. M. LnnoBy yua-
J0CH COBATE €JIHHYIO TCOPHIO 014 U 00LEAMHUTB BCE CYHIECTBYHOHIME THIBI dyHaa-
MEHTAIBHEIX B3AHMONECHCTBHA: TPAaBHTALIHONHBIE, 3JIEKTPOMATHHTHBIC, CHIBHBIC, Cla-
Oble © TOPCHOHHBIE. OTMETHM, HTO B 3TOH TCOPHH HEHTPHHHOE U3yveHHe 1pu fS-pac-
nmafe HeHTPOHa® paccMATpHBAETCS «KaKk u3TVYenue Beimaccososo MOPCUORHOZO O3
OORBIOT IHEP2UL, KOMOPOE BUSHUKAEM NPU EbIXO0E IAEKMPONA U3 NMOPCUHONHON AMbLY
[6, cTp. 182-184], T. . MHKPONEOTOHHLIE DO ABMAIOTCA YACTHEIM C/IYHAEM TOPCHOH-
HeIX 101eH. TopcHORHBIE NOAA ABASITCA CAMBIMH (TOHKMMH» H3 BCEX CYIIeCT-
BYWIHX YHepronHpopManuoHBLIX nogaed. HMeHHO OHH ABIAIOTCH KINYEBLIM
KOMIOHCHTOM OUOJOTHYECKHY MOJeH H UIPalT BeAYINYIO POJih B MIBECTHLIX IICH-
benomenax {24, crp. 66-72]. Oanako cymecTBOBaHHE TOPCHOHHBIX NOIEH, HECMOTpPA
Ha HX TOAPOOHOE TEOPETHYECKOE OMHCAHHE M [IpaKTHYeCKOe NMpHMcHeHue [6, 24],
J0 CuX MOp HC IIPY3HAETCH HEKOTOPBIMM OPTOAOKCANTBLHO MBICAAIIUMH YYSHBIMM.

Hrak, aypa UYeNoBexka upeacrarnser cofoi ero obimee 3vepromufpopma-
IHopHONe 1WoJde  (BKJIKYAA  )ICKTPOMATHHTHYK, TOPCHOHHYW M ApPYIrHe
COCTABJIAIOIIME), BHAHMOE KAK COBOKYIIHOE CBEUEHHE BCEX €r0 TOHKHX Tel.
Aypa MMeeT BUI afilicoDpasHOro Ty3eips BOKpYT ¢H3udyeckoro tesna (pHc. 1.2-2).
Ona COCTOMT U3 CHCTCMEI JIMCKET MaMATH - 3HEProMHQOPMALIMOHHBIX MATPUIL
CO3HAHUSA pasvuix yposre#t (puc, 1.2-3). Ilo ceoenn cytu aypa Yenosexa —
3TO TOJIOrpaMMa, B KOTOpod oTpaxkena HHopManus Bced Hameid BceneHHol.

Iponouus boxkecrsentoii CBEPXCYIIHOCTHU Yenoseka 3aKiIi04aercs B
NOCAEA0BATEALHBIX nepexogax oT kusmux Marpuu-ancker COIHAHHS x Buic-
IHHM — HX AKTHBHIAIHEH M NMOCTENEHHbIM 3aNOJHCHWMEM JIHepPromHgpopmalHeH.
Camoe nennoe B Yenorexe — 310 ero IIAMSITD — Bech Ku3HeHHBIH OHBIT, IpHOOpE-
TEHHLIH KAaK B JTOH JKM3HM, TAK U BO RCeX MPOIUMLIX BomroweHHAX. UHdopmalns
HacTOAEH KM3uKM XPaHHTCA B MaTpHUaX-IMCKeTaX TOHKHX Tel ayphl, a HHPOpMaims
I[POIUNBIX PeUHKApHALKA B pasanunbix Chepax COZHAHHMSA aypel. KpoMe Toro, Bes
HHbOpMaLMs, HakolleHHas UeloBeKOM, MponyO/MpoBaHa B MaTpHIlaX-AHCKETaX Ero
runiepesepxdokansheix  cTtpykTyp: Becemeprtwont AVIIH, AYXA, MOHAABI n
CBEPXMOHA/DBI (cM. nuxe). [locac cMepTu MHAMBUAZ ONEPATHBHAA HH(OPMALIHs
APOXKATOH KH3HH MMEPEINCLIBACTCR H3 €0 ayphl B DHEPrOHHPOPMAalIMOHHEBIE MATPHLE]
ITHX CTIPYKTYP, I'4€ U XPAHATCA B JATbHEHIIEM.

CHucrema TOMKHX Tei aypbl MMEeT CIOKHYW 0dnémuo-rosorpaduueckyio
CTPYKTYPY H MNpeacTa/iaser ¢000H, O CYTH nea, JJHYHLIH GaokoMnsioTep Heo0-
BeKa, KOTOPLIH 3annchbiBaeT, 00palaTbiBacT, XPAHUT H BOCIIPOM3BOAHT BCIO HH-
(OpPMAUKI0 HACTOAINCH peHHKAPHAUHH. JHSPrOHH(OPMALMOHHBIE MATPHLUbI-IUC-
XeThl ayphl YenoBeka aBnfoTCa He TONMLKO SUeHKaMH TIaMSTH, HO M 3KCTPaPEenTOpaMn
YYBCTB €ro TOHKHMX TelI, 4Yepe3 KOTODBIC OH TMPOU3BOIHT 0OMeH HHGOOPMALMM ¢
OKPYXaiOIMM MHPOM (IIONnyyeHHe HHpopMaLnu, € paclundposka-00paboTka W nepe-
Jada BO BHEWHHM Mup). MOXKHO CKas3ark, 4TO aypa YenoBeka sBngeTcsa CROoeoOpa3Hoil
CUCTEMOH MATPHII-AaHTEHH JA8 CUHTBHIBAHUA HHQOPMAIMH W3 OKPYXKAKILIEro MHpa M
MONY4CHHUs CHIHANOB yipaeieRus 0T Brlcimero Kocmuueckoro Pazyma Muposnanus.

; B-pacniazi HeHNTpOHa (#) onHCHIBaeTCs ypaBHeuueM: m=p+¢ + W, rae p — uporon,
e - 37eKTpotl, T aHTHHEHTPHHO
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CBEYEHWE

GCREUYEHME
OFYTHX

BUQHUMbIX

>
& TOHEMX TEN

migic. MHOTOLBETHOE
R e— CBEYEHME

* ACTPANLHOMS
¥ TENA

CREYEHKE
DHPHOIC TENA

ST

Puc. 1.2-2 A, ®otorpagua aypel B .
CBY-noge 0THOCHTENLHO 310POBOrO Puc. 1.2-25. Vmpoméuan cxema ayp

KakK CHCTEMBI TOHKHX Tell Yenopeka
Yenoseka

TOHKME TENA (OBOJSIOYKW) AYPbI

L 7’ /f /[ /I /I il /l

YAKPb

MATPULLI-ANCKETE] NAMATU PA3HLIX YPOBHEN

Puc. 1.2-3. Cxema cBA3H 4aKp ¢ YHeproHHGOPMALHOHHBIMK MATPRUAMH-THCKETAMHU
NAMATH TOHKHX Te ayphl, 00pa3ylIHX HHAKBHAYaIbHBI GHoxoMNbloTep Yerosexa.
Hudpamu 0603HaYCHET YPOBHY MaTpPHLL
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PaccmoTpuMm, kak 310 NpOMCXOIUT, HAUPpUMEpP NpU BepbanbHOM {CIIOBECHOM) HIIH
MBICJEHHOM NporpamMMMpoBanuu. Kaxaoe ¢noBo mwin Meicnab co3J@éT B TIPOCTPAHCTBE
onpeHeHEHHBIH PUTM i HACTOTY BHOpaNMH, KOTOPLIE 3aCTABISIOT BUBPHPOBATL U pe30-
HHPOBATH JHEPTOMHPOPMAIMOHHEIE MATPHIEI-AUCKETH TOHKHX Ten aypol Yenoseka.
Aypa HauHHaeT TOBOPHTL HA CBOEM A3LIKE KOHOB -- BKIIOYAIOTCA AITOPHTMBI MPUéma,
06paboTkH ¥ nepegand HHpopMaLEy. MaTpHIIE- IHCKETH 3aIOMHHAIOT (3arUCHIBAIOT B
BH/I€ CHMBOJIOB WM MBICNE00DA30B) NPHHATYIO HH(OPMALHMIO, 3aTeM TPOHCXOAHT e
00paboTka (OCMBICIMBAHHE, CUCTEMATH3ALUA, OCO3HAHHWE H T.IL) W MOCHeXyIOlas Ie-
peAaya-BOCTIPOM3BENCHAE IS TMPHMEHEHHS HA TIPAKTHKE MONYIEHHOrO MU3HEHHOro
onbITa. Tak ocymecTBageTcA BeplaNbHOE UM MBICICHHOE IPOrPAMMHAPOBAHHE.

Sluelixu-naMaTH ayphl — 3TO KOJIOHHN FYEEK-JIOTHK — CHCTEMAa AJrOpHTMEpOB,
KOTOPEIE HAa OCHOBE CHEUHAJILHOTO aNlOPUTMMYECKOro KOAA TIpM TOMY4eHHH
vnpopmanun € pacmubpopsIBAIOT, 00paGaTHIBAIOT H XpaHAT, a NPH NEPEAave
MHPOPMaHHH B OKPYKAIOWIYIO cpey OOMTAHHS — OMSThH 3aMDPOBRIBAIOT, IIOCKOIBKY
mobas undopmauns nepenaétcd B 3aKOIHPOBAHHOM BMIE. AJTOPUTMEPH CO3AAIOT
AJTOPUTMHYECKHE IHeprounGopMaunondple onk. HanpmMep, mpH NOABIEHMH Y
Henaosexka 4yBCTBA CTpaxa B  A4eHKax-alrOpUTMEpPax ero  aypsl  BO3HHMKAIOT
COOTBETCTBYIOIIHE BUOPALHH, KOTOPHIE MNOPOXAAOT AATOPUTMHYECKHE NOAA CTPaxa.

Ha 3emne cylecTRyrOT TpHIUIMOHBI 3neproyntdopmattnonnnix Kananos 3uanmi,
HO, HC noAO03peBas o6 WX cynlecTBOBaHMM, YeoBeK, Kak TPaBuIO, HEOCO3HAHHO
HCIONB3YEeT TONBKO HECKONBKO ThICAY M3 HUX. VICMONE3YEMEIE KaHAJIBI BXOJIAT B €T0
Tenenatuyeckvd Kanan Ceasu [25]. UYepes Hux Mbl noayvaem MHGOPMALHIO, 4 YEPE3
Hac moay4aloT uuopmaudio HawM 0Oazel gaHubiX (POKAJIbL, cm. pazgen 2.3.2),
Haxoasmuces B Hawed aype, JIYUIE, AYXE, MOHAJE u CBEPXMOHAJE. JioGas
HHPOPMALMA, © KOTOPOH MBI KakuM-THOO 0Opa3soMm, TycTh Ja@Xe HEOCO3HAaHHO,
[IPOKOHTAKTHPOBATH, (QHKCUpyeTca B  aucifikax 1aMaATu  aypel.  3aTem  mociae
paciuidpoBKH-00paboTKr U OCO3HAHHS OHA MEPENUCHIBACTCA B BLILIE NEPEUHCICHHLIC
acnexTthl HalleH TU4HOCTH. [allee uepes «CynepeTpyHbl» (MHOOPMAIMOHHBIE KAHANLL
CBA3H) HaopMauna  nepeaasTcs B CHCTEMY IHEPTOMHPOPMALHOHHEIX
KPACTAIUIMISCKUX  peucTok  MHpo3gaHHs — B MHOTOMEPHBIE  MATPUIIBI
['wnepnpocTpancTs, oTKyda oHa noctynaet B ['wnepuentp x CBEPXCO3JATEND
(cm. paspen 2.3.5). Tax ocymecTBusercs o0paTHas CBA3b JJIS KOHTPONS BbiIOIHEHUS
Enunoro boxecrsennoro [nana pomonun. Bes 31a uadopMmanms Heobxoauma 11s
pazsutin camoro CBEPXPA3YMA — Bricurero Kocmiueckoro Pasyma Muposzzanus.

Mo mpuankny noxobxs, aypa Yenopeka Kak cHCTEMa SHEProMH(OPMAIHOHHBIX
fYeek-MaTpul,  OOBeMHEHR B COOTBEICTBYKWILNYW)  HEHPOHHO-TOPCHOHHYIO
KPUCTAUTHYCCKYRO  pPelI€TKy, KOTOpasd CBfi3aHa ¢ 3HEProuMHGOpPMAIUOHHBIMH
KpMCTATHYECKHMY peInEéTkaMH Mupo3gaHus.

UenoseuecTso yke co3gano CynepKoMIIBIOTEP, HO Mbl HE MOXKEM OCO3HATh M
Jae MpEeACTABHTH, B KAKOM THIaHTCKOM [ HNEPCBEPDXKOMIIBIOTEPE Mbl CAMH JKHBEM.
OTa copepmenneiimas « 3BM» MoXeT MOIenupoBaTk J06kIE IPOLIECCHE, U B €8 CTPYK-
TYPE MBI €CTh JIHIUH MHKPOCKOIIHYECKHE MOAYJIU — (DafJIbl NaMATH, cNOCOOHBIE K CaMO-
paseuTnie. llogobuo ToMy, kak Mbl mbiTaeMcs cO3/aTh KOMMBIOTEPHLIE MOAENH Y€ro-
oo B u300peTéHHOM HamH CYNEPKOMIBIOTEPE, MBI CAMH ABIAEMCS MHKPOMOJAENBK)
B orpoMHoM Monenw  «[loampocrpaHeTBo-IIpocTpanctBo-CiepxilpocrpascTso-
PuneplIpoctpancreo-3allpocTpancteo»  I'unepcepepxkomnpioTepa  MetaBeeaeHHOR.
Ho nammM manoMepHeiM PazymMoM 5T0 mpocTO HEBO3MOXHO OXBATHTE.
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MockonbKy aypa cOACPEUT NOAHYH HHPOPMAUMIO O BCEH 3IHEPrOCHCTEMC
Uenosexka, 10 mo QororpadusM aypbl, MOXKHO OMPEACIHTh COCTOAHHE 3IL0POBbA
uHguBuaa, yposeno cro CO3HAHUA u dyxosHocTH. Spkue, couHbie M SCHLIE TOHA
TOBOPAT O QU3HIECKOM, HYLUICBHOM H JIYXOBHOM 3/(0POBbe. BpeHble WM HE3NOPOBEIE
aypuyeckue ABACHUS OYAYT MPOSBIATLCA KaK TPA3HEIE LBETOBbLIC Masku. Hannuue
HE3MOPOBBIX 3HEPIHH — CBUICTENHCTBO YTHETEHHOTO COCTOSHHA  OpraHH3Ma.
Crpaparomyi 0T cepbe3HOro 3a00NCBAHWA WIM HE3JOPOBLIX YCIIOBHH XW3HH, HMEET
YCPHBIE, TEMHBIC, IPA3HO-CEPLIC, KOPHYHEBLIE WIH KOPHYHEBATO-KPACHBIE IBETA B
AyPHYECKHX CTNIOAX. MHTEHCHBHOCTD, ¢ KOTOPOR NOABRNAOTCH B aype 3TH HE3JOPOBLIE H
HCMPHBJICKATCABHEIE LIBETA — UH,IHKATOP CTAAMH 3a0oieBanus: ueM 0once MHTCHCHBEH
HETAaTUBHBIH L[BET B aypPe, TEM BbIIIE KOHLICHTPALMS BPEAHEIX SHEPTHH B TEJE YEIOBEKa.
CooTBETCTBME LBETOR aypbl IICHXOIMOUMOHANLHOMY COCTOAHMIO 4eloBeKa W
HapaOOTaHHBIM MM KauecTBaM MPHBEJEHO B creaylolweM pasgaeiae. Dotorpadun ayphl,
CHEJaHHLIE aumaparoM «Aypa-xamepar B Marasmee «flyme x Ceber (Mocksa,
JlenuHrpaacku npocnexr, 1oM 10A, M. «beropycckaa»), mokazagsl Ha pHc. 1.2-4.

I'pA3HyI0 TeMHO-CEpYIO aYDY HMEHOT HpeACTABUTETH HHIkore Co3HAHAA,
KOTOpbIE HapylaroT KocMHueckHe 3aKOHBI, PEIUIHO3HBIE 3anoBead H O0LIENPHHATEIE
HOPMEI MOBeeHus. B Mx kBaHTOBBIX 0DONOYKAX 3aNMHMCAH LENKIH «OYKEeT» HeTaTUBHEBIX
nporpamMM. Croa BXOIAT NPOTPaMMbl YHHYTOKEHHS (yOuicrBa), HaCHINsA, BOPOBCTBA,
npeaarelbeiBa U T. M. (puc. 1.2-4 A). Takyw aypy Yenosex monydaer IO 3aKOHy
Bosgasuua (3akoH Kapmbl, HIHM 3aKOH COXpaHEHHA HEPruM) 3a CBOM HETATHBHLIE
MBICIIH, CNOBA M IIOCTYIKM B OTOW WAM B MPOLINKIX PeHHKADHALIMAX [M3HAX).
3arps3HeHHe aypsl MOXKET ObITh CBA33HO Takke ¢ KaracTponyeckod NCHUXHYECKOH
3arPA3HEHHOCTEIO OKPY/KAKOIIECH Cpelibl, B KOTOPOH MbI MOCTOSHHO IIpeOBIBAEM Ha
padore 4 Joma. 3ITO — OOBIYHBIE IKOIOTMUYECKHE 3arPA3HCHHA BO3AYXa, I[10YBEI,
BOJIHI, NPOAYKTOB MM TAHUA, a TAKKEe HETATHBHAs JHEProMHpopMaLs,
HAYLIAA HE Y€I0BEKA 0T JIPYTHX e (CKBEPROCIOBHE, CIIaskl, Mopua H NMPOKIIATHS)
M 4Yepes CpeacTBa MAccoBoil MHGOpMALHK: pajuo, TeleBuaAcHHe, «AnTepHeT», ra3eThr,
KYpHAIBL, KHUMH M ap. (yOuiicTBa, Hacunue, fopHorpadus M T.1.).

KBAHTOBLIE OBOJIOYKH {AYPA)-3TO NACHNOPT CO3HAHHMA YEJIOBEKA

Puc. 1.2-4 A. Temuo-cepan Puc. 1.2-4 B. KpacHo- Puc. 1.2-4 B. Beno-roayéan
[PSI3HASL Aypa — KOPUYHMCBAs MYTHA4sl aypa—  CBeT/1asl YHCTas aypa —
Hn3koe CosHanne cpearee CosHaHHe sbicokoe CosHauHe
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Bee 3TH 3apaxeHus, HEraTHBHO
CKaIbIBAIOIIMECH HA HAWIEM 3UODPOBLE,
ICHXHKE H pa3yMme, CBA3aHBI ¢
BHEJAPEHMEM R Hally aypy Tak
HA3BIBACMBIX «IApa3UTOR COIHARHAY,
KaK IPaBHJIO, 3TO HM3KHE ACTPANRHEIE
CYUIHOCTH (N14PBBI, HAH Madnokn).

OpnuM H3 NEpBBIX, XTO 32dHK-
CHPOBAIT 3TH HEBHAMMBIE SHEpreTHue-
ckue cybcTaHUuHK B BUJE Meays B 1937
roxy, Ovmn  GapoH Horauu owu
IMonnens, enagenent naboparopnu
IKCNEpUMEHTANbHOM  doTorpadun B
Bocrouno#t [Ipyccun (puc. 1.2-5). On
u3o0pén  ¢oTroaMynbcHMH,  KOTOpDHE
pearupopany na Wedpaxpachbic nyJd
M no3BoaAnH  Gororpadpuposalh B
IIOJIHOH TEMHOTE W, [TABHOE, 3anedart-

: AeBaTh O0OBEKTLI, HEBUIHMBIE B 0ObIU-
Prc. 1.2-5. Bapon Horanu don Ilonneas ¢ ., creKIpe.

»
H300pakenuem 33¢HKCHPOBa£lelX HM «Meay3 Madnokn
— ACTPAJNBHBIX cymHocTeH (Maduiokos)

— 3TO0 HEBHWIAMMBIC
OOBbIYHBIM ~ 3pEHMEM  NpoCTeHune
JHEpreTudeckde nonyigupHelc cyinecrtsa. OHu UMEIOT JTHIUb Mpodnecku pasyma (o-
AYPasyMHL}, ¥ Y ukx HET JyliH. D70 obHTaTeIM HU3UIHX acTpatbHelXx MHPOB — «Cdep
Ana». TocxousKy mapaokn ye od1aJal0T QPUIKHECKHMH TEIAMM, TO 3aKOHLI
Kapmbl Ha HHMX He pacnpOCTPAHSIIOTCH ¥ OHH HE OTREMANT HH 32 KAKHe CBOM Jeii-
CTBUA M0 OFTHOIHEHHIO K KMBbIM JI0IAM, HA KOTOPBIX OHH ilapasuTHpyoT. Jlyma
xKe Ye10BeKA KAPMHYECKH OTBevaeT 3a BCe JeHCTBUR (PUIHUECKOro Teaa, B KOTO-
POM OHA HaxoaHTeA. [losToMmy, ecnM noa slInAHMEM mpucocarnieroca Madnoka Yeno-

Youkwe  [NEPEXOR MA®/IOKA , BEK  COBEP-
TENA AYPBI I"ID SHEPIOKAHAITY - : ].LlaeT O'I'pH-
YENQOBENKA “g',-' \

' ' s~ 1jaTeJIbHbIE
m” F Qk"‘ '- 110CTYIIKH, TO
lh: :" .
sctib OH HECET
MOJIHYK OT-
BETCTBEH-
HOCTB 3a

HUX. JHyum
TAKHX JOOCH
nocie
CMEPTH  HX
PHU3NUECKHX
Ten  Moma-
AT B CIIOH
HU3IKKX acT-
PATLHEIX

HA CTONAX HOT

Puc. 1.2-6. CxeMa ncuXHYECKOr0 3apaxKeHHs NAPAIHTAMH COIHAHUN —
vadaokamu. [[okazano uX MPOHMKHOREHHUE B aypy H NpuKperneHte K N
Pa3IMYHBIM OPraHam H 4acTaM TEa TIPH OCYKISHUH, OrOBOPE H T. TI. BUOpAlMH,
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rAe OHU TIOBTOPHQ MPOXKWBAIOT BCE T COOBITIA, B KOTOPHIX MPH XKH3HH OHH TPOABIISIN
HEraTUBHBLIE KAYeCTBA Ma(l0KOB: PeBHOCTD, 3BEPCTBO, KECTOKOCTb, CAIH3M M T. 1. Tla-
PasHTHPOBAHME MA(IIOKOBR Ha 4Y&10BEXE NMPUBOOHT K BCEBO3MOKHBIM 3a00TeBaHNAM,
Ynajky CHIL, IPOABACHHK) HETATHBHBIX 4ePT xapakrepa u T. . Madnokd Moryr nepe-
AasaThbCs OT 3apaXKEHHOMO HEJI0BEKA K APYTHM JTIOAAM MpPW NPOABIEHHH 3aBMCTH, OCY-
’KIeHUN, OTOBOPE 4€PE3 TAK HA3BIBAEMBIW «Criaz» — OTPHLATENbHOS 3HEpProMHdopma-
UHOHHOE BO3AcHCTBHE. (CXEMa TAKOro 3apaceHHMA MPUBENEHa HA puc. 1.2-6.

Jlioga co cpeaunm Co3HaHMEM HMEIOT MYTHYIO KPacHO-KOPHYHEBYIO aypy,
MpeacTaBIeHAYO Ha prC. 1.2-4 b. Oy, Kak npasuno, Bo BCEM COMHEBAIOTCA, TEYTAIOTCH,
HE UMEIOT CBOET0 MHEHHS H HETKHX KHU3HEHHKIX 1ienieid. Heaapom roBOpAT, 4TO Y HHUX
3aMyTHEH pa3ym. B HX KBaHTOBLIX 000709Kax MOryt ObiTh 3aNHCaHBI MPOrPAMMEI
De3BonvA, AeHN, aDaT¥M, JIENPECCHH H XPOHHYECKOH YCTalOCTH.

CeeTable 49HCTEIE aypbl COOTBETCTEBYIOT JIOANM ¢ BbLicOKHM Co3HaHnuem.
Hx kBaHTOBRIE 06OI0UKH MOryT OBITH AHTAPHO-KENTHIME, HEXHO-PO3OBBIMH, CBETIIO-
(uonerosbiMu, Geno-ronybemMu | T. M. (puc. 1.2-4 B). Takyo aypy MMEIOT CBATbIE
AN, obnanaouye BRICOKHM WHTENJIEKTOM H IYXOBHOCTBIO.

1.3. SGHEPI'OKAHAJIBI H YAKPBI

Yenosex mpeacrapaser coboli CBOEro poga aKKyMyssTop pasHbix KocMuYeckux
PHEPTHH, BCIONY Haxoaauinxcs ¥ npoasmmoumnx ceba. C apyroit cToponsl, 310 cosep-
[MEHHEHWAY MPHOOP, B KOTCPOM TOCTUraeTCA YNPABIeHHE GeCKOHEUHBIM CTIEKTPOM
BBIIICOITHCAHHBIX 3HEProMHQOPMALHOHHLIX NOJIEH HAIWIETO MHOTOMepHoro Mupozna-
Hud. COracHO NMpEeACTaBACHHAM JIPEBHEBOCTOYHON MeXHIHHL, y Yenoeeka cylect-
BYET JHCPrETUYECKAA CHCTEMA, COCTOAILAA M3 OCHOBHBLIX JHEPrOmEeHTPOB (YaKpamos,
Y4KP) U IHEPrOKAHANOB (MEPHIHAHOB H KolLiaTepane) ¢ aKynyEKTYpabIMHA (6HoN0-
FHYECKH aKTHBHBIMH) TOMKAMH BLIXOAA HX Ha noBepxHocTh [10, 26, 27, 28].

lllnpokoe pacnpocrpaHenue NEHEHHUS HITIOYKANbIBAHHEM U €T0 3PHeKTHBHOCT
NO3BOJHIM Ha NMPAKTHKE (10ATBEPANTE HX CYHIECTBOBAHHE. IMEKTPOPHIMOIOIMUECKHE
MCCIEAOBAHUS [IOKA3alH, 9TO B MeCTaX AKYMNyHKTYPHBIX TOueK (MHKPO4AKpHl) H TIO
X0Oy MEPHAHAHOB MMEETCA 3aMETHOE CHHXEHME KOXHOro conporusieHus. Mccnexo-
BaHHA (paHIly3CKMX YUEHBIX, BBOAMBIIMX KHAKOCTbH, COAEPXAUIYID TEXHEUHI B aKy-
IYHKTYPHBIE TOYKH NIOKA3ANH, HTO OHA PACTIPOCTPAHAETCA IO XOOY KaHANOB (MEpHAHa-
HOB), MCIONB3yeMbIX B MraoTepanuy. [IpH 3ToM 0Ka3anoch, 9TO BLIABIEHHBLIC KaHATBI
HE HMEKT HY4ero obliero ¢ pacroIoKeHHEM NPOBOMAIIMX MyTeH H3BECTHBIX CHCTEM
4€I0BEYECKOrO OpraHu3Ma: KpOBEHOCHOH, IHMaTnaeckon uiK Hepero# [ 10, cTp. 46].

Bce Teno Yenoseka npoHH3aHo OSCKOHEYHO MATTBIMH OCOORIMH dHEPrOKaHANAMH
(naau), KoTopeix HacuuThIBaETCH Honee 700 mummnowos. B 1962 romy kopeiickue mc-
CIEA0BATEIN ODHAPYKHIIM HX C [OMOLIBIQ ICKTPOHHOIO MHKPOCKONA B BHAE Tpylo-
YEK-BONHOBOAOB, KOTOPHIE UMEIH OYEHb TOHKYIO CTEHKY H BHelHe OBl MOXOXH Ha
aumpatHyeckme cocyaw [10, crp. 46]. Dra obocobaennas cucTeMa SHEProKaHaloB No-
Jy4ulld HazBaHHe CHCTeMbI Bo/HOBOHOB Kenpax. 3tu TpyOouxM H npeacrapisior
CHCTEMY IHEPTETUYECKHX MEPHIHAHOE (KaHANOR), OMHCAHHLIX B KHHTAX ThiCSAJENeTHEN
naBHOCTH. B MecTax GHonoruuecky aKTHBHBIX TOMEK 3TH TPYOOUKH HMEIOT YTO/ILEH .
Tak 6110 HaY4YHO HOKA3aHO CYLIECTBOBAHHE IHEPTETHUECKHX LEHTPOB M KAHAIIOB.

[lo Muenunio Beenenckoro, sc€ reno Yenoreka pasrpagneHo Ha suciiku (uMeer
COTOBYIO CTPYKTYpY) W ITOAKIIOYEHO K CHCTEME €ro 3HeproMHpOpPMaUMOBHBEIX KpH-
crannuaeckux obpéMHo-romorpadnueckux Mukpo-, Makpo- ¥ Merapewérox. MMenno B
y3nax (nepexpectnax) MUKpOpel&Tok Yenopeka pacnomokeHs ero GHOIOTHYECKH aK-
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THBHBIE TOUKH (BAT), a B y3nax ero MakpopeumeTrok, 06beAHHAIOUINX TaKHe MHKpOpe-
IETKY, HAXOIATCA BHEPreTHYECKHE UEHTPLI — Yakpel. B cBolo ouepenb, MakpoOpeIUETKH
Henonsexa Bxonar B ruranTckylo IlnanwerapHyo MerapeméTky, B y3nax KoTopoi
Pa3sMEMICHB] YK€ JHEProCHCTEMBL OTACIBHBIX JII0JIEH Kak 1enoe (cM. pasaet 2.3.3).

Bce Hagn cobuparoTes K TpeM TNIABHBIM HEPTETHYCCKHM KAHATIAM, [TPOXOAKIIHM
BAMIb TI03BOHOYHMKA. LIEHTPATbHBIA M3 HHX, CaMblil Ba)KHBIH; COBMAJAET C NOKANH3a-
LUMEH CIIMHHOIC MO3ra, HAUYHAACH Y OCHOBAaHHMS KDECTUA U 3aKaHYMBAACH B FONIOBHOM
MO3re, JTOT 3HeprokaHan HasbipaeTcs CymymHa-Hagw. Ha ceoeM npoTSxeHuM
Cyurymra xak Oml NPOHU3LIBAET OCHOBHBIE JSHEPrETHYECKWE LEHTPHI (YaKphi).
B o6Gnactu wakpsr Amxesl ¢ CyuwlyMHOH CMBIKZIOTCS 7[Ba JAPYTHX [JIaBHLIX
sneprokanaia. [lepsmiii — 310 IlnMrana-vagu (cnpasa) u sropoit — Mna-namam (cnesa).
Ofa ouu, xak u CymryMHa, HayHHaroTcs B 4akpe Caxacpape M 3aKAHUMBAIOTCH B
xonuvke, B MyJsajxape, npoXoJs BIOJIb BCETO TeNla Cniepeid OiHke K €r0 HeHTPaIbHOH
cpeaHed AMHUM., KOCMHYECKYIO 3HEPrui0 Mbl Y€PIAEM H3 BHEIIHEr0 MHpPA CAMBIMH
Pa3NUYHBLIMH IYTAMH, HO, FABHBIM 00pa3oM, ¢ MOMOINBK ABIXAHKA, YTIOp Ha ABIXAHHE
Yyepes HoC, KoToporo TpeOyer npakTHka HOTMOBCKOTo IpiXandHA (npanasma [29)),
OOBSICHASTCA TEM, YTO HMEHHO YEPE3 CIMIKCTYIO O00O0MOUKY HOCA TOHKAs 3HEPrys
MocTynaeT B JBa OCHOBHBIX KaHalla: IIunrany (wepes mpapyro Hosupro) M Hay
(uepes neBy Ho3apro). [lnnrana-HagM NMPOBOAHT TOHKHME JHEPrHH MOI0MKMTENbLHOH
nongpHOCTH H 0003HA4YaeTCsl 3BYKOM «Xa», 4To cHMBommsupyer Connre, Opnitue,
MYKCKO€ Hauano. Maa-Hagy ABIACTCS MPOBOAHHKOM TOHKHMX JHEPrHH OTPHLATEALHOMH
MOMAPHOCTH, O0O3HAYACMBIX 3BYKOM «TXa», 4TO cHMBOMM3HpyeT JIyHy, 3HEprHIO,
weHckoe Hadano, (06a 3TH noTOKA, mpHTekad B Mynanxapy, HaKAIUTHBAKOTCA B BUIEC
CnAwei («CBepHYBUIEHCS») NOTEHUMANbHOH 5Hepruy — Kywganuau. Mynagxapa
CUMTAETCd OTPHLATENRHBIM, (KEHCKMM) NONIOCOM Tenma, Toraa xak Caxacpapa -
MONOXHTENBHBIM (MYKCKUM).

Hytém sxcnepumentanbhoit pabdote! B Hadane 1970-x rogoB Hlpun Maramxm
Hupmana Jdesn B WHaouu co3pana cOOCTBEHHYIO CUCTEMY OTKPBITHS IHEPrETHYECKHX
LUCHTPOB HenoBeka, ¢ TOMOIIBIO KOTOPOH AHeprust KyHaanuHe MoxeT OBITh CTIOHTARHO
npofyixnena. CaMoe BaXHOE B 3TOH cUcTeMe — KOJUIEKTHBHAA MeRuTaTneHasg pabora.
Caaswye paaoM JIOAM SHEPreTHMeCKH MNOMOTAKT JApYyr IApyry H TakuMm obpasom
obneryart 3QpekT npobyxaeHns sHepreTHaeckux teHTpoB. Cuctema [Hpu Matapku
nonyuwia Hassanue «Caxamka-iora», uto 0003HayaeT «BPOXIEHHBIH» (T. €. Takas
CrocobuoCcThE K NpodyxacHKo KYHIATHHH MPUCYTCTBYET B KaXKAOM YENOBCKE YKE C
poxzienus). CxeMa pacKpHITHA 3HEPIeTHYECCKHX LICHTPOB O cucreMe Caxamku-Hory
NpMBeAcHA Ha puc. 1.3-1. Ha 3Tol cxeMeé noxazaHo, Kak TPY TJIABHLIX 3HEProKaHana
(Una, [Iuurana w CywmymHa) OXBaThiBAIOT BCIO JHEprocucTeMy YesoBeka H
NOANKTEBAIOT €re OCHOBHBIE DHEPreTHYECKHE LEHTPBI (YaKphI).

Cxema crapoii cemmuakposoil cucrembl UenoBeka TipuBesieHa Ha puc. 1.3-2,
PacnonoxeHHe ceMH OCHOBHBLIX 4akp B OH3HUECKOM TENE COOTBETCTBYET OCHOBHEIM
HEPBHBIM CIUleTeHMAM (usudeckoro tena. Kaxnad ocHOBHas 4akpa riepexHei uactH
TEJA CIApeHa CO CBOMM ABOMHHMKOM, PacnoOJIMKEHHBIM Ha 3aJHEH CTOpOHE Teja, W
BMECTE€ OHH PacCMATPHBAKOTCA KAK MHIEBOH M THLUIBHBIH acleKThl OAHOH Yakpehl
(puc.1.3-2). JianeBbie acNEKTHI COOTBETCTBYIOT OIYIIEHHAM YeJT0BEKA, ThLJILHbIE
— er¢ BOJE M TPH, PacnojokKeHHble HA ro/I0Be, — MCHTAJIbLHBIM NpoLeccam
[13, cTp. 47-50]. Yakps: Mynagxapa u Caxacpapa HABIAIOTCA OTKPHITHIMH
OKOHYaHHAMH OCHOBHOTO BEPTHKAJBLHOrO JIHEPTETHYECKOTO NOTOKA, HA KOTOPOM
PacnoNOKEeHbl BEPIUMHEI BCEX YaKp.
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MEHTANTbHBIE .;-E' CAXACPAPA
I-‘EHTPH ﬁ} nlu,""'

fIUHFANA
(6YAYWEE)

CYUIYMHA—
(HACTOSIUEE) |

7 - CAXACPAPA
6 - ATHUS
(AIDKHA)
5 - BULIYIXA
5A - XA3MA
4 - AHAXATA
3 - HAEXM
3A - BOMA
-CBAAIXMCTAHA
B\ - KYHOANAVHM
1A\ MYNAZIXAPA

BONEBLIE UEHTPLI

UEHTFBRL YYBCTR

NPABAR CTOPOHA -

OTUOBCKASR, YMCTBEHHAR NEBAA CTOPOHA -
H OMIUYECKAA MATEFUHCKARA, 3MOLIWU

Puc. 1.3-1, PacKpbITHE dYHepreTHIecKnaX NEHTPOB

" » Puc. 1.3-2, CeMb OCHOBHBIX 4aKp
no cemiqaxkposoit cucreme Caxamxka-iorn

EcIH axTHBM3MpPOBAHBL CEMb IUIAHOB, TO KAKIBIH M3 HUX COAEPKHUT CeMb
NOAMIZHOB (MIMEPEHUH). 3TOMY COOTBETICTRYET ceMb Tell Yenopeka (fiorn B Huauu),
KOKI0€ W3 KOTOPHIX HMEEeT cemb yakp. Takwm obpasom, y Yenoseka Oyuer
akTHBH3HpoBaHO 7 X 7 =49 gakp. Ilpu axTuBH3ammH BOCEMHM nnaHoB {Oymaniickme
MOHaxH B Tubere), KOMHYECTBO NOATUIAHOB HA KaXAOM YPOBHE PaBHAETCd BOCHBMH, UM
COOTBETCTBYET BOCEMb Tel JeIOBEKa ¢ BOCEMBIO YaKpamMH B KaxEoM. B 3ToMm cmyyae
Oynet akTHEH3NpOoBRaHO 8 X 8 = 64 yakpkl.

B ceasn ¢ KsanroeeM llepexogoM 3emin W BCero xMBoro Ha HEH B 4ETHIPEX-
MEpHOE MPOCTPAHCTBO W akTHBH3aIHeH HOBBHIX [InaHeTapHBIX KpHCTANNHYECKUX 3WHEp-
rouncopmauonHbiX pewérok Ocoznanna u 3naunsg Yenosevecrsa 13-ro, 21-ro, 34-ro,
55-ro, 89-ro W BHICHIMX YPOBHEH no nocieaoBarenbHoCTH Dubonayun (cMm. [1]), v
Yenopeka OyayT aKTMBMZWPOBAHLI COOTBETCTBYIOLIME TENA M YAKPOBRIE CHUCTEMBI M3
13 x 13 = 169 uakp, 21 x 21 =44] vakpei, 34 x 34 = 1156 9axp, 55 x 55 = 3025 vaxp,
89x 89 =7921 wakpm u T. A. MLKP kax pa3 ¥ aKTHBU3HPYET 4e€pe3 chymareneit
cBoell AKaleMMH OJTH HOBBIE YaKpoBele cHcTeMbl Yy Beero Uenoseuectsa
Ha IlnaHerapHoM YypoOBHE. Ha puc. 1.3-3 A npeacrapneHa cxXema  HOBOMH
TPHHAAUATHYAKPOBOIi 3HeprocucTeMsl Yenoseka, cornacHo E. H. Beenenckomy.

Bcee wakpsl npogyGanpoBanbt Ha KaxkA0M TOHKOM Tele H hobast yakpa ceg-
3aHA CO BCEMHM TOHKAME TeJNAMM H ¢ MATpHUAMM-AHCKeTaMH aypsl (puc. 1.3-3 B),
NmeHHO 4epes YaKphl OCYLICCTBIAETCH 3HEProoOMeH Mexly BCEMH TOHKHMH TENaMH,

Teneps paccmorpuM 6onee moapo6ro, 4TO NpeACTABIAT COO0A 4Yakphl. Bep-
OIMHA YaKpEL, B KOTOPOH OH& CBA3aHA C OCHOBHLIM 3HEPreTHYCCKUM MOTOKOM, Ha3bBa-
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€TCA KOPHEM, WIIH CCPALUECM 4akpbi (B PEBHEHHAMHCKOW TPAAMLMH HCIIONB3YCTCH
TEPMHIL «magMa», cM. ganee puc. 1.3-5 b). B naame cywecrsyeT uionauus, koropas
KOHTPOJHPYET OOMCH JHCPIHM MEXAY TOHKMMH TCNaMH (CIOSMI) ayphl Hepes 3Ty
dqakpy. TO eCTL Kaxaad H3 CeMH 4Yakp HMEET HEeCKOJIbKO CIOEB, KAXALIA W3 KOTOPHIX
COOTBETCTBYET onpeiaenénHoMy Teny. Urobwi onpeaenennas Hepria nNponuia gepes
YAKPY OT OAHOTO CHOS K NPYTOMY, OHa AODKHA NPEOAOAETE H30JALHK B KOPHE YaKphl.

e SHEPIOKAHAR YENOBEKA
y e
al\pm“%\ﬂf-

Yeaonex £

13. bpaxvanon (/ a

.
N

12. Caxacpapa (K
LRy OBONoO

11. AQKHa Lo AVPbI

10. Binuyaxa

9. AHAXATA

8. Masunypa
7.Cragxnc

6. My:la

H Kynn

S Yawpa )hﬂaorumo
Mupa (fGeapa)

4. Yakpa Mupa
Jdepesnen (wonenn)

3. Haxpa Mupa
LpeToB {(HEPLI)

AKPbLI

ULlbi-
CKETbI
AMSITH

2. Yakpa Vinpa

Munepanon (cro1nb) e

1. Yakpa Mupa
Meraaaon
{(Arrufpaxmanon)

b oerroanan  AHEPTOCBF3M HAKP
ZIESNOcmteckon  « INCKETAMY AYPbI

Puc. 1.3-3 A, Cxema Tpuﬂanuarﬂqaxpusoii Puc. 1.3-3 Bb. Cxema ces3n yaxp Yegopexa
JHeprocucTeMsl Yestopeka mo BeenenckoMy ¢ MATPALAMH-IHCKETAMH €10 Aypbl

Kocmuuccky aHEpruio MoXNo NpeAcTaBHTh TeKyed u3 Exunoro JHeprous-
$popmaimonnoro Ilons Bo Bce 3TH uakpw (puc. 1.3-2). Kaxami ppawmaiowniics
DHEPreTHYECKHWH BHXpL BOMpaeT dTy sHepruio, PyHKUNMOHMPYET NOJOGHO H3BECTHHEIM
HaM BOAHbLIM H BO3AYWIHBIM BHXPAM, TaKHM KaK BOAOBOPOTHL, HMKIOHB M T. IL
OTKpeITBIA KOHCL JaKphl MEPBOro 3GHPHOrO CIOK aypbl COCTABAAET npHMEpHO |5 cM
B IMAMETPE M HAXOAMTCA HA PACCTOAHHH okonmo 2-3 cM or ¢mmueckoro tema [13].

Ilpr HOpMaILHOM q)ymcmlounponaﬂnn YAKD KaKIA¥ H3 HHX «OTKPBITa»
H BpPAIIAErCS 10 YacoBOH CTpeNKe,  YCBAHBasu ONPEIeNeHHBIE 3JHCPIHH
u3 Yunpepcaabuoro Ilons, T.e. MPOHCXORNT HAaxayka IHEPrHM,

7 Ecnu BB IOMECTHTE CBOIO MPaBYI0 pyKy HANMPOTHE YaKpPb! [aK, YTOOBI MaNbUEl 3ar GAIHCH 110
YACOBOH CTpEeNKe OTHOCHTEABHO BHEWIHETO Kpas 9akpel, Ball OONBIIOH naner] yKaker
Ha TEJIO B MamnpaBlelHH BXOJAINEr0 SHEPronoroka. Tak paboTaer uakpa, «OTKpEITas»
BXOIAIIKMM DHepriaM.  Ecau ke, marporus, manbusl Bamell pykw 6yayT pacniojaraThbed
MPOTHB YACOBOH CTPETKH OTHOCHTE;ILHO 4aKphl, TO OOMLIIOH Taien YKaXeT BOBHE, B
HAPABTIEHHH HCXOJAINETO TOTOKA.  31€Ch MMECT MECTO MOTHas AHAJIOFHE C APaBHAOM
npasoH PYKH NPHMEHHTENBHO K ABICHHIO SJICKIPOMArHHTHON HHIYKUMW B (U3HKE,
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BONBIIMHCTBO M3 HAC pearupyeT Ha HENPHATHBIE OepexuBanus, OI0KNPYS
YYBCTBA H MPUOCTAHABAMBASA ECTECTBEHHBLIC IHEPreTHUYCCKHE ITOTOKK, MPOXOAALLHE
Yepe3 4akpbl. ITO NPENATCTBYET Pa3BHTHIO M CO3PCBAHUIO HEPIOUCHTPOB, BhI3LIBASA
TOPMOKCHUE TapMOHHYHOTO MHTEMNEKTYANTbLHO-AYXOBHOTO Da3BUTHA  YEJIOBEKA.
Hanpumep, ecnn pebeHka MHOrO pa3 OTBEPTrayiM B €ro MONBITKAX BLIPA3HTH NIOGOBE
K APYTHM, OH MOXET NepeCcTath ee BuipaxkaTo. [Lag 3Toro on, MoXxeT OpITh, NOMBITaETCA
OCTAHOBMTL BHYTPeHHee OflyilleHHe M00BH, KOTOpOE COMPOBOXIANO €€ [POSBIEHHE.
Hna 310r0 €My HyXHO OYAST OCTAHOBHTL [TOTOK IJHEPEHH, NPOXOASWIMi deped
cepAeunyo 4Yakpy. OCTaHOBKA WM 3aMel/ICHUE JTOr¢ NOTOKA cKalkiBaercd Ha
Pa3BUTiH ITOH 4aKkpet. Co BpEMEHEM DTO MOXKET BhI3BaTs (H3HOIOTHYECKUE NPODIEMBI
H paxe 3aboneBamndA (creHOKapans, «Oblube cepiue», WHHAPKT MHOKApIa ¥ T. 1I.).

JT10 KacaeTcA BCeX Yakp. bnokupys moboe U3 cBOMX HEpeXHMBaHHH, YETOBEK TEM
caMbiM GJIOKHpYET CBOH Yakpbl H HX (YHKIHOHMPOBAHHE CO BPEMEHEM HapyluaeTcs.
Korna uakpel GnoxHpyloTcs (3acopgIOTCA 3aCTOABINCHCS OJHEprieil), HX BpalleHHe
CTAHOBUTCA HCPABHOMCDHEIM Mil OOpaTHeIM (MPOTHB 4acOBOH CTPefkM), a B ciydae
OONE3HH OHM CHIBHO HCKAXAIOTCA WIM J3aXe IONHOCTBIO pa3pylnaloTcs.

Mockoneky depes 4Yakpbl MPOXOOMT HE TONBLKO JSHEPreTHUECKHA OOMEH, HO W
BOCIIPHATHE IHEPTHH, OHHM COOTBETCTBEHHO PAacCKa3biBAIOT HaM 00 OKpyXKaloIIeM MHpe.
«3aKpeiBast» Yakpbel, Mol MNpPENATCTBYEM HOCTyILTeH#io wadopMawuu.  Todtomy
€CAM HAllH YaKphl BPallalOTCd NMPOTHB 4YacoBOH CTPEIKM, Mbl BLINYCKAEM CBOIO
IHEPrHI0O B HUMKHAE MHP M TEPACM SHEPrHIO.

Takum 00pazoM, pacKphbIiTHE YAKp M YBe/IHUYeHHE HAINET0 IHEPreTHYETKOT
MOTOKA HMEET BAXKHOE 3HAUENHE, NOCKOJIbKY 4YCM CHJILHEC NOTOK HEPrHH, TeM
fonee mut 3n0posel. HIpnuuHoi Go1e3HH ABARETCH NOTEPH 6ARANCA IHEPTHH HAH
OloxHpoBaHHe HOTOKA HHeprud. [lpyrMMu CIOBaMM, HEIOCTATOMHO IO/ABHXKHOE
TEYCHNE B DHEPreTHYECKOH CHCTEMe YENIoBeKa MPHBOAMUT CO BpeMeHeM K Oomne3HH.
OHo Takke MCKAKACT HAUIe BOCHPHATHE W OCIabNAeT HAluM YYBCTBA, NPENATCTBYH
TakimM 00pazoM TapMOHHYHOMY NO3HAHHMIO XU3HH. O/Hako CONBIIMHCTBO JMIOjEH
MCUXONOFMYECKH HE TOTOBBHl OCTABATHECA OTKPBbIThIMHM, He paboTaloT Haa 3THM B
HE Pa3BHBAlOT CBOK) 3pEJIOCTh M NMOHKMAHHE.

Yakpsl BRINOJHAKWT chegywoliHe TPH OCHOBHEIE PYHKHUHH [13, cTp. 49]:

1) Oum olecuewHBaIOT KHIHEHHON OJHeprHei QH3Mueckoe M TOHKHE Tena.
Mockoabky YAKpEl BHTANH3HDYIOT TeNo, OHH MMEIOT HEIOCPEACTBEHHOE
OTHOWICHHE K 000 NATOMROTHH 8 OpraHu3Me ueioBexa. UYakpsl DOTNOMAIOT
KocMuieckyro 3Hepruio, npenoMyiMioT €€ Ha COCTaBHbIE 4acTH M 3aTeM
HAMpaBAOT NO 3HEPreTHYECKMM KaHATAM, BBIILEHA3BAHHBIM HAlH, B HEPBHYIO
CHCTEMY, B JFHAOKPHHHBIC KEIC3hi W 3ATEM B KPOBH [ HACHINIEHHS Tena. .

2) CnocofcTBYOT pazsBHTHI) PalIMYHBIX ACNEKTOB CaMoco3nanua Yesonexa.
Kaxnaz uakpa ucnonHmer ocobyio ncuxonorudeckywo oynkuxio. Hanpumep,
KOIJa Yy UYeNOBEKa INPEKPAacHO (YHKLMOHMPYET cepaedHas yYakpa AmHaxara,
oH moteeobunen. Korna mommo pabotaer nepsas dakpa Mynaaxapa, yenoBek
0OBIMHO HaneneH CUALHOH BONEH K KU3HA W TBepAOH ycToiuuBocThio. Ecnu
4akppl A/DkHAa U MaHMDypa QyHKUMOHHMPYIOT XOpOWO, uYenoBeK OyleT scHo
MBICHTh, @ €CITH MIOXO, €ro pasyMm OyaeT 3amyTHEH H MbICIH — OECCBA3HEL

3) IlpeoOpa3oBbiBalOT H MepeAalOT JHEPTHI0 MEXKAY AYPHUYECKMMH W QH3IH-
YeCKHM YPOBHAMHA. JHEPTHA NEPEHOCHTCA OT OAHOTC CJI0S K CNEAYIOIEMY vepes
KOPHAOPLI B BepUIMHAX (NagMax) 4akp. VY GONelUHHCTBA MHOACH ITU KOPHIOPHI
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NepekphiThl. OHH PACKPHIBAIOTCS NOCAE TNPOBEAEHMA CHELHANLHBIX 3HEpre-
THYECKHX NpPAKTHK OYHIIEHWs, Omarogaps KOTOPBIM 4YaKpbi BOCCTAHABIUBAKOT
CBOIQ CTIOCOOHOCTD NEPEAABATE FHEPTHIO OT OJHOTO CJIOA K APYroMy.

Ha puc. 1.3-4 npeacraBnena yHukanbHas nogdopka gortorpaduii, Ha KOTOPHIX
yIaanocs 3ahuKCHpoBaTL PACKPHITHE K BOCINAMEHEHME pa3snMuHBIX 4Yakp. Ha nepsoi
doTorpaduy  XOpouIO BHAHA CBETNO-KENTAaS TI0JOCZ OT Yakpel Mammnypsi
y trberckoro Monaxa. Ha BTopodl — 3aneuaTyiieHO pPACKPEITHE M BOCILTAMEHEHHE
CEPIEUHON Yakpel AHAXATHI B PEIYALTATE LYXOBHOH OUHCTHTENLHOH padoTsl BO BpeMs
orvexoxnenys MIKP B ropoge Cankr-Terepbypre. Ha TtpeThein oTorpadun
NOKa3aHO BOCMIaMcHEHWEe 4akpel Caxacpapsl y xedHwuesl w3 Henana,

Hrak, yakpsl 001372107 cBoiicTBAMH 3HeproHHGoOpMallHOHNLIX TeHEepaTo-
pos H npeodpazonareieii. OHH MOTyT pafoTaTh Kak MOMYNIPOBOJHHKOBLIE ITHOAMI,
NIPONYCKasl 3HEPrHI0 TOALKO B OAHOM HANPaBICHUH, HanpuMep, TOJLKO OTIOINAS
OHEpTHIO (DeccosHaTeNnbHBI BaMmupuim). Yakphl MOTYT HrpaTh poib CBOEOOPa3zHbIX
THPHUCTOPOB — PEryNATOPOB 3HEPIONOTOKCB, A TAIOKE «BKNIOUYATENCH-BLIKTIOUATEICH
DHEPTONMHTAHMS Ul OpraHoB Tena. Kpome Toro, 4akpel MOTYT paloTaTe Kak SHepro-
uudropManuonHbie npeobpasoparein: TpancGOPMUPYS, TPEHCMYTHPYA, TPAHCKPEHPYH,
UHTETPHPYS, CHHXPOHM3MADYS W TapMOHH3HpYs pasid4nbie sHepruv. OHH MOI'YT
(GYHKUHOHHPOBATL M KAK ABTOHOMHBIE 3HEPTOTEHEpaTOPbl, BLIPAGATHIBAA IIHPOKMI
CHCKTP 3HEPrHH, PAsIHYAKIIEXCA (0 aMIUIMTYIaM, 4ACTOTaM, (Da30BBIM CIBHTAM K
APYTHAM XapaxTepPHCTHKaM (KocMOrpaMMbl Mo ¢O3Be3anAM 3Hakos 3oquaxa). OTMeTHM,
4YTO MHOTHE XOPOUIO HAYYHIMCh TEHEPHpPOBAThH CBOHMM  YaKpaMu  TOABKO
OTPHIIATENIBHBIC 3HEPIMM: THEB, APOCTb, HEHABMCTH, pazapaiceHHe W T. . [lopa
HAYYHTECA TCHEPHPOBATE M IIOJOKHTENbHEIE 3Heprun Mupa, HoOpotei, Jl06En,
Ayxosnoctd, Myapoctu, ennanbHocTH, [apMound B BeccMeprhs.

Corracro 330TepHyeckod autepatype [10, 11, 13, 30], kaxnas wakpa o6nanaer
ofipefieICHHBIM YHCAoM JienecTkoB (puc. 1.3-3 A, 1.3-5 A). Ilpu 6onee rny6oxom

o MCCIIEJORAHUH ITH NETIECTKH
NpeacTaBiagoTCS MABEHBKMMH
KOHYCOOOpa3HBIMH  TOPCHOHHBIMM
BHXPAMM,  KOTOpBIE  BpalialOTCA
C 04YeHb OOJbINMMH CKOPOCTIMH
(puc. 1.3-5b, B). Kaxavit suxps
MeTabonuzupyer IHEPIHIO
BUOpAUUH, PE30HHPYIOINEH Ha €ro
KOHKPETHON  4YACTOTE  BpaLICHUA.
HanpuuMep, wuaxpa Craaxmucrana,
MMEEeT 1IECTh, MAJHIX BHXpEA ¥
MeTabONU3HPYeT IIECTH OCHOBHBIX
IHepreTuueckdx  4vacror.  llser
KAXN0W YaKpel CBA3aH C YaCTOTOH
JHEPTHH, KOTOpas YCBaMBaeTCsa Ha
KOHKPETHOH CKODOCTH BpailleHHd
ITOH 4YaKpHIL

Puc. 1.3-4 A. BocraMeHenne MOLWIHO padoTalomed
yakpel Manunypui y tHleTcKOro mMoHaxa
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Puc. 1.3-4 B. PackpriTne n BociuiaMeHCHHE cepAedHOH 4akpbl AHAXAaTh
na orHexoxienndn MUKP B ropone Caukr-Tlerepbypre

Puc. 1.3-4 B, PackpuiTiHe 1 BOCHAAMEHEHHEe Y KEeHIIHHLI 4yakphl Caxacpapbl
{(kommiere ¢ty Byaxanar, r. Karmanagy, Henan)
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1A paciiupeHus HALIEro Kpyroiopa HeoOXomumo
BBCCTH HOBBIEC TIOHATHUA, CBA3AHHEIE ¢ YakpaMu Yenopeka
U €r0 uyakpoBOH cucrtemoil. Yakpa sBaAfeTcss HH 4yeM
HHbIM Kak 00béMHo-ronorpadpuueckoi MHOTOMepHOR
CHCTEMOH, coCToslIed M3 DecKOHeYHOro MHOKecTBA
matpuu CO3HAHUS pasneix ypoBHel 0T MaTpHI
MHKPO- H MAKpPOMHpPOB, 0 Marpun Bcenennnix, Me-
TaBeenenunix u camoro Bora. Dpoawnna Yenoseka
3AKJII093¢TCH B NOC/Ie10BATENbHOH AKTHBH3AMH H
pazsuTan 3THX MaTpun CO3HAHHA ¢ noaxmoye-
Puc. 1.3-5 A, Ipesnennauiz- HHEM tUepe3 HHX K COOTBercTBYwMM Banxam 3Ha-
ckaf cxema mecruaenecT- HAA (JIOTOCAM, cMm. panee) B mocaeAyOmmM npHMe-
KOBOli yakphl CBAaAXUCTARLI HEHHMEM JTOr0 OMLITA B CBOCH JKM3HM.

AYEHKH MATPHLIE COIHAHMA -
MADNBLIE TOPCHOHHBIE
BHXPH (NEMECTKA YAKPBI)

\."
-

KOHYC MANONO
TOPCHOHHOIG BUXPA

OfHA

| RUEWKA
MATPALD]

COSHANNA

{KOPEHb}
HAKPL

 TAOMA, WM KOPEHDB YAKPBI

(BEPLLHHA YAKPCBOFO ERX KOPEHD
KOHYCHOI'O BAXPR) - / apyroro SHEPTETMHYECKAR
TOPCHOHHOFO CTIMPAMNS MANDID

MATP#LA COIHAHMKA BMWXPA TOPCHOHHOTO BUXPA &

Puc. 1.3-5 b. Cxema wakphl Crajxu-
CTaHbl, HMCIOWICH LIECTE MAJIBIX
TOPCHORHBLIX BIXPel (JIeIecTKOR)

Puc. 1.3-5 B. Cxema Maioro TOpcHOHHOI O
BHXPSl YAKPBI

Tox wakpoit ciemyeT NOHAMATE €AMHYI0 CHCTEMY BXORAIMX B HEE MOJYAKD, T. €.
matpul CO3HAHHA. Yem Gonsuie akrusuzuporano Matpun CO3HAHUS, Tem Bhie
YPOBeHE CopepiucHcTRz Henosexa, CXxeMa pasBUTHS 4aKpOBOH cHCTeMB UenoBeka IO
varpuuiaM CO3HAHWA npusenena Ha puc. 1.3-6. B npoLecce 3BONIOLMA MHAHBHAAQ
CHAaYana B Kax/0# €ro 4akpe passHBAlOTCA AyANbHBIE (TIONSPHBIE) MATEIE TOPCHOHHLIE
BHXPU, ABIAIOMMECH HNIEMEHTAPHBIMM S9EHKaMM 4akphl kak MaTpunk CO3IHAHMA.
B ueThIpEXMEPHOM NPOCTPAHCTBE 3TH BHXPH HMeEOT BHA 4D-xonycor (moppoGnee
0 opMax MHOrOMEpHBIX NMpocTpascTB cM. [3]). [danee npoucxoauT nocieRoBaTeIbHAs
AKTHBH3ALIKA JOMONHHUTENEHEIX KOHYCHBIX TOPCHOHHBIX BHXpeid. Ux oBulee KonuyecTBo
YBCIMUMBACTCA, MPUBOAA K 00pa3oBaHMi0 MHOTOMONAPHOM 4akpsel. KopeHb (nagma)
H4Kphl [OCTCIEHHO o0pacTaeT BCE HOBBIMH M HOBBIMH  UYETHIPEXMEPHBIMH
KOHyCcoOOpasHbIMM ~ Bxpamu. Ha onpenen€HHON CTyneHw pasBHTHA  4axpa
NpeBpaIlacTcs B MATHMEPHBIHA 11ap-3BE31aTPOH, WM THIEPCBEPXPOKATILHYIO CTPYKTYPY
(nogpobnee cm. pazaen 2.3.3).

B cuny tpuemuucrsa namero Muposmanus, miofas uakpa UMeeT TPHEAMHOE
ctpoeHHe. OHA TPEACTABIAST CODOH COBOKYNTHOCTB TPEX DAsIHYHBIX NOYAKP:
MYIKCKOH, CpeAHEeH W HKEHCKO. JTH Noguakphi ssasmorcs Matpunamu COSHAHUS® u

Otmernm, wro CBEPXCYHIHOCTDL Yenomexka He HMEET nona, packl M HALHOHANBHOCTH.
[IpBHANNCIKHOCTE K MYKCKOMY HAH KEHCKOMY NOAY, PACE W HALMOHANLHOCTH ONpeACHAeTcs HMEHHO
akTHeH3anueH MaTpul COSHAHMS ¢ coorBeTCTBYIOIMMH IPOTPaMMaMH.
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B npouecce ¢pocro

pa3BHTHA 00peTaeT GopMBl COOTBETCTBYIONMX TATHMEPHLIX (5D)

(apop-3eaaTpOHOB: MYHKCKOTO, CPEIHETO K XKEHCKOTO. Ananmoramy SD-mapos-3ees-

_NATAMEPHbIM 3BE3[JATPOH -
B MATPUUA CO3HAHMS
R, 8-ro YPOBHS

5 YETLIPEXMEPHbIE
KOHYCbi - MATPULLb]
CO3HAHUS 8-ro YPOBHSI

NAOMA . AMENKUA MATPULbI - A
(KOPEHB) | MAJIBIE TOPCUOHHLIE
YAKPbI! BUXPH

. 8 MATPULbI

CO3HAHUA
6-ro YPOBHA

MATPULbI
CO3HAHWA
5-ro YPOBHHA

A&

" MATPUL{b!
- CO3HAHUSA
mis 4-ro YPOBHSA

MATPULLI
CO3HAHUA

-

N

NOCNEROBATENBHOE PA3BUTUE NOAYAKP B YAKPE

3-ro YPOBHA

MATPULIbI

e’ ’ CO3HAHUA

2-ro YPOBHHA

KQHYCb

MATPUL| MATPULIA
CO3HAHUA L el CO3HAHWA
(MOAHAKP) 1-ro YPOBHA

Puc. 1.3-6. CxeMa PA3BHTHA YaKpPOBOH CHCTEMbI
Yenopexka no marpunam CO3HAHMUA
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AaTPOHOB  ABJSKOTCA TpaHC-
KOHBEPTOPKI, MPHBEAEHHBIE HA
puc. 1.3-7. Myxkckas, cpeanss
H HEHCKas NOAYAKPH]
B3aMMOTIPOHWKAKOT,  B3aUMO-
AEHCTBYWT U OTIHYAIOTCA
APYT OT npyra a3oBkIM CAOBH-
rOM, YaCTOTHBIMH U APYTHMH
XapaKTEPHCTHKAMM, Cxema
BIAMMOACHCTBHA TPEX OCHOB-
HBIX SHeprokaHalioB Yenosexa
-~ Wpna, CymuyMmHa v [Tudrana —
¢ MYXKCKOH, XEHCKOM u cpe-
Hell moOAYaKpaMM Xaxaoi u3
Yakp NoKa3aHa Ha pwc. 1.3-8.
B #TOre MBI MMEEM O3HEPro-
CHCTEMY TPEXCNHpaIbHOH
Kocmnueckoit JIHK.

Kax mnpasuno, Yenopek
NOAKIIOYEH K OJHOMY CO3BE3-
Mo 3Haka 30aMaKa, nNog kKo-
TOpLIM OH POAMICA, H ¥ HEro
AKTMBHINPOBAHA TOJLKO OIHA
TpéxcnupansHas KocMuueckas
AHK. B npouecce cBoero
COBEPILEHCTBOBAHUA qepes
YIEHOB CBOEH CEMBH OH
NOAKNMIOYAaeTcs kK OPYrUM <o-
3BE3INSM H pa3dBHBaeT B cede
MHOTOCIIHPAJIBHYK) CTPYKTYPY
Kocmuueckoit JHK apyrux
3nakoB 3ognaka. Y cosep-
meHnoro Yemaopexa  Moryr
OBTE aKTHBH3HPOBaHLl CIIHN-
panu Kocmuueckorr JJHK ne
TONBKO M3BECTHBIX TPHUHAA-
uaTH co3Be3aVi 3Haxkoe 3o-
NHaKa, HO H APYrHX CO3BE3IAHH,
B pesynerare 3toro B Kaxno#
ero  uakpe  OyayT  ak-
THUBH3HPOBAHLI MOTYAKPHI, CO-
OTBETCTBYIOILHE TPHHAILIATH U
Bonee co3pesgusM  3HakoB
3onunaxa (puc. 1.3-9).



HKenckuh acnekt (Unn) Cpeannii acnexr (Ian) Myxckoh acmexr (An)
Puc. 1.3-7. Ananors cTpyKTypel 4aKphbl — TPAHCKOHBEPTOPH «3B€31aTPOHKLD 8-T0 YPOBHS

NONOXKUTENLHRLIA  HERTPANLHLIM  OTPUUATENBLHBIK
IHEPTOKAHAN SHEPTOKAHAN IHEPTOKAHAN
NMUHTANA CYLUYMHA MOA
(BYAYIYEE) (HACTORIWEE) (NPOLISIOE)

e # y J <

NEPEKPECTME -

oo CPENHAR
CMEHA NONAPHOCTH. NORMAKPA (13H)
) 0

I T
A 2D A
P14
 MYNCKARA
NOAMAKPA (SH)

MEHCKAS!
NOAMAKPA (HHb)

A 43 fe

TPOUHASR

HAKPA
NPABART MYXCKASA NEBAA XEHCKAR
CTOPOHA CTOPOHA

Puc. 1.3-8. Cxema rpéxcoupansHoi Kocmuueckon JJHK Yenoseka oanoro 3uaka 3oanaka
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WYNCUAS  HEWCHAR .Cl
noguaKFA [OR " I'I-EPEI'PE MEHA BOAAPHOCTH

ST :: :
DA -‘o}oo&o) OGOOA0

CPEQHAR NORMAKE
(DOYAKPA PEBEHIN}
N

NOLYAKPYE PASHDIK IHANDR JOMMARA

YAKPA DAHOMD M3 135u NIAHDS

Puc. 1.3-9 A. Cxema cTpoeHus Sarput, cocronneii 3 39-mH 1044 3Kp, COOTBETCTBYIOHINX 13-
TH co3Be3aHAM JHakon Joanaka ¢ yHéroM noASPHOCTH (My*KCKOH, JEHCKOH K cpeatcii)
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ODGOOTOOTODTOOTODEODIONDTIODTONIONEODTOD ACTPANLHOMO

[E—— —_

e S 2. HAKPA
o e e e ¢ ﬁfxwm-. S
igomoejo:ff QOO o;_,l .".’..fi) QOO0 aqutL?km

o = e —— ~

W AN NN N 1. HAKPA
GOOAODEOTODEOOTOOIODTIOD FODIODIODIOD IO wusniECKOro
M* ,_.-_Q'__‘" FINAHA

Puc. 1.3-9 5. Cxema TpuHaamaTMnNanopod 4aKpoBoil cucrtembl Yenosexa xak
MRorocimpanbHoi Koemadeckoit JHK tpumanuath coszpesauii 3naxos 3oanaxa
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14, YJAKPBI U COEPLI CO3HAHHUSA

Mnorue OmHOGOYHO CUMTAIOT, HYTO 3HAHMA OO DSHEPrETHYECKOM CTPOSHUH
Henopeka npuuuny k HaM 13 Hugnd. Ha camom nene, Ha PycH Hagperie rageu 3tuMu
3HaHWAMHW. bonee Toro, MMenno M3 OpeBHMx Cnasauo-Apuifckux Bex [31]
330TCPHYCCKHE 3HaHMA nonany B MEIMIO U lernu B 0OCHOBY peBHeHHAMiickux Ben, Ha
puc. 1.4-1 npuBeIeHbl ApeBHEPYCCKAA W PYCCKas CXxeMl aHeprocHerems! Uenoseka., Ha
HHX IIOKA3aHBEI OCHOBHBIC JHEPreTHUCCKHe KaHasbl, dakpel # iry3bipuy COIHAHMA.
JpeBHue Taddbe 3HAHMA «PYCCKOTO CTHMA» KYMAYHOTG W PYKORAIIHOTG Hos
Nepe/IaBanych Mo HaCiICACTBY OT OTUa K ChIHY, H HARUIM COOTCHYCCTBEHHHKM HE Da3
YAHBIAMH HMHOCTPAHLEB CBOHM YMEHHEM YUPABAATH BHYTPEHHUMH DHEPIHAMH
opranusMa Henopeka M NDHMEHATDL MX Kak B GOCRLIX NOEAWHKAX, TAK U B HeNHTEIBCTRE.
C AaBHUX BpeMeH 3TO MACTEPCTBO ACMOHCTPHPOBATOCH B NUPKE K B OOBIYHOM KHIHU.

Kak ©Osuio  orveyeno ehite, noa Tepmusom CO3HAHUE nossmacrcs
MHOKECTBO €T0 YpoBHeH: «beccosnanue», [loxcosuanme, coberBenno Co3Hanue,
OcosHanve, 3nanne, Cpepx3nanve n [uiepCrepx3naune (cM. puc. 1.1-4). Yposenb
CO3HAHUS, Ha KoropoM mnaxoaurcs Ycsopek, OIIPENETAETCA COBOKYTIHOCTHIO
dKTHBUIUPOBAHHEIX B €0 9HEProCHCTEME YaKp — OCHOBHBIX 3HEPIEeTHYECKAX EHTPOB.
AKTMBH3MPOBaHHBIE YaKphl B NPOLECCE CBOETO Pa3BUTHA CO3JAOT BOKPYT ceds
COOCTBEHHBIE OHEPreTHYECKHE NONA — Tak Hasbigaemble «ny3bipy CO3HAHUS.
B cospemensoil tpaktorke — 310 «Chepor COIHAHHS.

Appa CO3HAHWUSA

My3eipn (43KDbY):
CO3HAHUA —

OcnoaHbIe
IHEPTi-
KaHajb!

Puc, 1.4-1 A. JIpesHepycckoe Haodpamenne Puc. 1.4-1 b. Pycckoe niobpamenne
faaep (4akp) H nyswipeii (Chep) IHEPTOKAHANOB, AQep H My3bLIpeH
CO3HAHHAA CO3HAHHA
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LUENTP ROMoCcA -
HAKPA AHAXATA

ROTOC MUPA MOLEN

" ETORE | "'"ﬁ:

Puc. 1.4-2. Chepa CO3HAHHHA Puc. 1.4-3. ,I[pejmee uanﬁpflmenne
HaKpe! Auaxara OCHOBOMONAraloiel Tpuajasl B HenoBsexke —

ero Tpu mnys3eipsa (Cdepnr) COSHAHHA
- COEPLL
YAKPh: 1 % CO3HAHMA; A

-

(TPETHA MMA3) N COBCTBEHHO
. CO3NAHMA
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Puc. 1.4-4. Cxema Koppekunn TpéX Prc. 1.4-5. Cxema erpoeann Chep COZHA-
ocoBHbIX Yakp 0 Cdep COZHAHHA HUA u aypel Yenobeka. A — Yakposas cHCTEME,
HYenoreka 0o 00bEMHOMY KpecTy b — Cea3b yakp co Chepamn COSHABUSA.
E PEJIHrnax B — Topcronnoe cTpoenne aypbl

Ynpoumennas cxema crpoedHs Coepnt COZHAHHUS (wa npumepe dakpsl
Anaxata) npuseneHa Ha puc. 1.4-2. OrMmerum, uro Ciepa COSHAHMS 1ol 4akph
apngercas JIOTOCOM (bankoM 3nauuii) Mupa JIogei (cM. uuxke),

Tpu ocuosusle Cdepni (nystips) CO3HAHHA Uenoseka, oroSpakarowme
TPHEAHWHCTBO Mupo3nanus, npeactaBnens! Ha puc. 1.4-3. 310 npesHee H300paXeHnce
BEPTUKANBHOH OCHOBoOIOAarameH TPHA/Ib B Yenmosewe — IpH
IHEPrOHHGOPMALIMOHKLIX MAaTPULbL, CBA3AHHBIE COOTBETCTBEHHO ¢ TpEMs BEPXHHMM
yakpaMH: Anxuoit («Tpetuit rmasn), Bumyaxoi (ropnoso#t sueprouentp) u AHaxatoi
(cepacunblf  3HEProOLEHTP). I tpu  Cdepu COZHAHMA npuHazzexar,
COOTBETCTBEHHO, TpEM MupaM: Mupy Connua, Mupy /lyner 1 Mpupy 3emin.
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IIpn nomown cpenneit Cpepst COZHAHH S, dopMupyeMo#i ropnosoit waxpoi
Bruynxoif, H ronocosoro annapara, HanpiMyl) CBA3ZAHHOIO ¢ HEH, — NPOMCXOAMT
NCPEKOAHPOBKA CHMBOJIOB  SHEPTOMHPOPMALMOHHBIX MATpUu  A3BIKOB B 3BYKH
(akyctuueckue BWOpaLUM), MOCPEACTBOM KOTOPHIX H OCYLIECTBISACTCH CBA3L OLHOCO
YeNOBEKAa ¢ JApYrHM (nepegada HHpopmauuu).  Bepxuss Cdepa — wmarpuna
CO3HAHHA - ocymecTsiser KOHTPOAL M yNpPaBNeHWE TAaKOH NepeKoanupoBKON.
Hakoner, Huwkusis Cdepa, cpAzaHHan C cepledHO YaKpoi AHaxaToi, oTBewaer
3a ceBasb Yenoseka co Bcemu Mupamm (Cepame — «aepekpectue  Mupos» [3]).
OTMETHM, YTO pa3BHUTHE COOCTBEHHO YenoBeka HauHHACTCA UMEHHO ¢ YpoBHs Cepaua.

Kpome stux Tpéx Chep COZHAHUA, npucywnx denosexy, 18 HEro OYCHb
BKHO PACKpbITHE YCTBEPTOH dYakpel Mysaaxapel (4akpa Ha YpOBHE KOITYHKA),
CBA3aHHOM C€ €ro HWHCTHHKTAMH BLDKMBAHMA W mpogomkenua Popa o
npuHaanexateii Mupy XXuborupix. [103TOMY Ha NpakTHKE Pa3sBRHTHE YeNOBEKa HAET OT
TOH HHKHEH YaKphl K BEPXHHUM,

[loaTOMy B RPAaBOCNABHOH XPHCTHAHCKOH TPAJHMUHH MPOM3IBOAMUTCA KOPPEKIHS
Tpéx ocuoBHEX Cdep CO3HAHWUS, obpasopasHEiX BOKpyr uwakp: Mynanxaphi,
Anaxatel B AxHB — no obbéMHOMYy Kkpecty (puc. 1.4-4). IIpUHATO CUHTAaTD,
gyro Cdepa Mynagxapel ssmwierca Chepoit Yma (Mutennexra); Cohepa Anaxarer —
Coepoii Pasyma, a Cdepa Amkusl — Chepoit cobereento Cosnanns.

Paznaune mexny Hurenmekrom (Ymom) M PazymMoM npexpacHo OIMCHIBAET
O. M. AliBanxoB: «/J1s  npouuxnogenun & npobremst  Goumusi  unmeinexma
nedecmamoqro. O cnocoben pazmoliunsmb, 4mobn pazdupamvcid 6 moM, 4mo
npoucxodum, a He naxooums ucmunnoe pewenue. Ezo pewenus ecezda ouens
HU3MEHHbI. 0bxumpums, 0OGROWEMb, OMMECHUMb, VHUYMONCUMbL Ko2o-mo, Oabet
ymgepoumvca camosmy. Hosmomy ummerrekm — 3mo ewe He pasym; oH CRUWIKOM
BZOUCMUNEH, CAUWKOM ozpanuver. Hcmunnolil pasym HAUUHAEMCS 8 Mom MOMeHm,
KO20a HeI08€K, HAVYUGWUCH, COEOUHAMbL CBOU UNMENIEKM ¢ GbiCHUM MUDOM
CEEPXCOIHANUA, CIMAROGUMCH CROCODKBIM 61A0EMb CEOUMU MBICASIMU U HYECMBAMYU,
uCnOAL3YR Ux Hu eéceobwee 6Gaazon [7, crp. 107-115].

Ha camom nene, Bce Tpu Cdeprl: Mutemnexra, Pasyma i coberaenno Coznanns, a
Tacke JiroObie  apyrHe Cdepel (HanpaMep BOKPYT BCEX Yakp, INPUBEASHHBIX
Ha puc. 1.4-5) — aasmiores Chepamu CO3HAHUS pasHbix yposueii:  beccosnanus,
Iloacosnanusi, cobctBenHo Co3nanus, Oco3naHua, 3HaHUMA H T. A. (cM. puc. 1.4-6).
[losromy Ttepmun «CO3HAHUE», nouumaembiii B 3TOM CMBICTE, MBI ITIHIIEM
MOMHOCTBIO NMPONHCHBIMH OYKBaMH.

Beiue mbl pacemorpenn Toneko TpH Cdiepnl (nyswipa) COSHAHUWS. Ha camom
Aene, HX, Kak M AaKTMBM3MPOBARHHBIX YaKp, MOXeET ObiTe OECKOHEYHO MHOro.
CoBokymnocte  akrusnsupopauHeix Cdep CO3HAHUS kax pa3 u  dopmupyer
AlLeOoOpasHbiil IHEPreTHUECKHH KOKOH BOkpyr Yemoseka — ero aypy (puc. 1.4-5).
B kawectBe npumepa Ha puc. 1.4-6 npencrasiieHa cxeMa 3ueprocuctTemel Yenoseka,
B KOTOpO# axtuBu3npoBansl TpuHamate Chep COSHAHMA BOKPYT OCHOBHBLIX HaKp.

Kaxgaa n3 Chep COZHAHHS, xax cnenyer M3 Ha3BaHMA, OTBeYaer 32
onpeaenénnniit ypopens COZHAHHSA u npeacrasnser cobodi /lymy coorBerct-
pytlomiero Mupa, Hauumags co Craxvii u 3akamunBana MeraBcenennpiMu.
Hanpumep, uakpel Ha nmoaouBax nHor o6pasyior Chepy FonyOeccolmanua, 9akpsi
Ha ukpax Hor — Ciepy beccoznanus, uakpa Myaaaxapa — Cepy lloacosHanus u 1. I

Kax MBI nucanu BbHIE, Y COBEPLICHHOTO YENOBEKA aKTHBU3HPOBAaHHBIE YaKPHI
HMEIOT BHI CHCTEMBI H3 TPEX NISSTHMEPHBIX LAPOB-3BE3AATPOHOB (MYKCKOTO, CPEAHErO
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1 AHEHCKOTO), KBKALEE U3 KoTopbix nMecT ceow Cdepy COSHAHUA (puc. 1.3-6). 3u
WapL-3RE3RATPOHBL! KDKAOH H3 Yakp smecTe co csonmu Chepamu COZHAHUS o6pa-
3YKT CIMHbIE THNEPCBEPXPOKANBHBIC CTPYKTYPhl PA3HLIX IBOMOGUHOHHLIX YPOBHEH,
KOTOPBIE CBA33HbI € COOTBETCTBYIOIMHMH ?HEPrOMH(YOPMALUOHHRIMH KPUCTAIIH-~
JECKMMH pemi€TkaMy ExmHoil Marpuusl Muposganns — KocMmudeckoit ceteio JTHK
(cM. pasaen 2). Bee astu Chepri COZHAHMUA obpeaunatorcs 8 Eawnyro Qymy
Cywnocrn, HanpuMep Yenoneka, ero aypoii — mo-ApeBHepYCcCKH cobbio (puc. 1.4-1).

B MOMEHT CMepTH NPOMCXOIUT NEpe3anucy BCeH OMEPaTUBHOH MHPOPMALMH K3
srol Envnon Ayt (copoxynHocTe MuorodncneHAbnX Jdym — Copep CO3ZHAHUS) B
beccmeprayio JAYLIY runepcsepxdokanvaoit crpyxrypst (I'CPOC) Cyumoctn (oM.
vwke).  Co cmepThio pminveckoro rveaa paipymaercs aypa Emunoin Jdywn
Yenosexa, a becemeprran AYIHA T'COC coxpansieresi, Ona GeccMepTHA n He
ynuutoxaema. Takum obOpazom, B aype Uenosexa XpaHATCA ONEPATHBHAS NAMATH BCEX
ero somowenyd.  Ho Yenorek, kak npaBmiao, He HMeer CBOOOAHOrO jiocTyna
K CBOSMY XHIHCHHOMY ONBITY, NPHOOPETEHHOMY B TIPONUILIX pPEHHKAPHALMAX.
Ota undopmanua 3a010KHpoBaHa M «BKIIOYASTCA» MHLIL B IKCTPEMAIBHBIX YCAOBHAX,
a B OOBIYHON XH3HKM MPOABAAETCA KAK HHTYUIINS.

ACIMEKTb! COEPH] JHEPITETUMECKUE
NNYHOCTA: CO3HAHUA: HEHTPbI - HAKPbI:
CBEPXMOHARA COEPA

KOCMHUYECKOIO YYHUTENR MANEPCBEPX3HAHUA

_ BENAA AbIPA
MOHAZLA KOCM. YUMYENSA COEPA CBEPX3HAHWS “
AYXKOCM. YWMTERA  COEPA HAZISHAMMA | D= EPAXMAROR
OYUIA KOCM. YYUTENA  COEPA 3HAHMA CAXACPAPA
"TENO" KOCM. YYUTENA COQEPA AJDKHA
(AHTENA-XPAHUTENS)  CBEPXOCO3HAHMS TPUKYTA
CBEPXMOHATA COEPA
UEROBEKA HAOCO3HAHMA BULLIYAXA
COEPA '
MOHALA HENOBEKA QCO3HAHMA AHAXATA
- EHTP CO3HAHUS
COEPA u
[YX YENOBEKA XPUCTA
CBEPXCO3HAHMS A
COEPA MAHUMYPA
HAGCO3HAHYS CBANXMCTAHA
YIIA MENOBEKA COEPA © = My PA
A CO3HAHMA ® NAAXA
COEPA 2\ COEPLI (NY3biPH)
NOARCO3HAHMA “COBHAHUA"
1 PA3HBIX YPOBHEW
COEPA
BECCOIHAHMA WKPBI HOT
TEAQ YENOBEKA
COEPA IOQOWBLI HOT
[ONYBECCO3HAHUA

AHTUBPAXMANOHR

Puc. 1.4-6. Cxema cBasu Tena, Tymm, Jdyxa, Mouaasl u CeepxMonaast Yenoneka n
Kocemnuecxkoro Yunurean co Copepamy COZHAHUSA u uwakposod cracTemo
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Prc. 1.4-7. Coorsercreue uakp Uenosexa ocnoBubiM JIOTOCAM (Banxkam 3naamii).
A JIOTOC Mupos Pacrennii u becnosporounnix JXusorneix. b. JIOI'OC Mupa
Mosronouuex Kusotuix. B, JOUOC Yenopeuecrea. T, JIOI'OC BorouwenosewecTsa
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HAKPh: Cynraercs, yro nawe Co3HaHHe OTpaHM-
PPAIMSIN  LeHO PAMKEMH HAINETO YMA H NIOJ ITHM TEpMH-
AP oM 0BB1uEO noHMMaeTCS «Co3HAKME YeNoBeue-
;-:ﬁi&m cxoro mosra». Ha camom aene, CO3HAHHUE ag-

ngercs npoasieHnem boxecrseHroli CBEPX-
CYUWHOCTH (cm, paznen 2.3), Kak BCero nuulb
OAWH W3 BapuaHTOB OeckoHewHoro M Oecripe-

AGTOC BOFOSENOBEKA
{bY J¥LER)

g'_ {Nrrm?mnm

- Hear 6;*:;: AeneHOrO nposeicHua dopM CaMmono3Hawus o
a3 Camopeamusanun Bricllero  KOJUIEKTMBHOTO
37 (rpynmiosore) Coznanms, xoTopoe Mui 0600-
g% i, cvrp Commnen LUEHHO MMeHyeM borom, Bricinum Kocmmueckum
) B Hucves Xpeen  Pazymom, Ui AGcomoTroM. [Nosops o Cozuaunu
£ Yemoreka kak of 30neMEHTe MHKDOKOCMA, Mb)

NopoH mnogpasyMeBacM 1O HHM  HHTEN-
JEKTYATLHO~TYXOBHbIE XAPAKTEPHCTUKK
TMYHOCTHLIX acnexToB Uenosexka — ero JYHIH,
AVXA, MOHAIBl w CBEPXMORAZIBI -
M uacto 3a0bpIBaeM, 4YTO 3@ HTHM CKPLITO Decko-
HEUHOE¢ MHOXKECTBO €AvHME Pa3yMa, obecreun-
BAIOIEr0 (YHKUHH IKHIHEACATENLHOCTH Kak-
JIOTO HAIIEro OpraHa H HX CUCTEM AiA HOPMasib-
Ho padoThi BCero opraHuiaMa udcnosexa. Bean
KaXK[as Hallla KI€TKa H Jaxe nodas dneMenTap-
Has 4qactuna oOnazarotr Pazymom n CoszHaHueMm,
TONbKO HAXOAATCA OHH HA pPA3HBEIX CTYIEHAX
axpts poavwe noe  CBOCTG 3BOJIIOUHOHHOIO Pa3BHTHA.
Awrabpaxmara B aypy YenoBexka BXOJIHT MHOXECTBO
Ciep CO3ZHAHUSA, cooTBeTCTBYIOIIMX pa3-
HbiM YpoBHAM rpynnosBoro CO3HAHWA. Tlo
kpaiineii Mepe, 310 Cdeprt CO3HAHUA
cneaywiuux TpuHaauatd Mupop:  CrHxui,
Metannos, Muuepanos, Pactenuii, JXusotupix, Jltoaei, boroyenoseyecrea, Ilnauer,
3Be3n, 3se3annix cucrem, [ajakTHk, Beenennbix, MeraBcenennbix. D Cdepnl pas-
AAYalOTCA aMIIMTYA0H, JacToTOH BUOpauui, $a3zoBbpIM CABATOM, PHTMOM M JPYTHMH
XapaKTepucTHKaMK. OHHM B32UMONPOHHKAIOT B BIaHMOACHCTBYIOT /PYT € JAPYTOM.

Kaxpnas Chepa COIHAHHMSA YenoBexa npeicraniser coboli rpynnosoe
CO3HAHME muorouncaennpix KocmMuiuecKnx cyninocTeli onpenenénnoro Mupa —
asiasercy JIOIOCOM (Banxom 3uamnwuii) Toro Mupa. HWudopmanua B awboi
Chepe COZHAHUA, nax JOT'OCE, opranuzoBana B ruunepcBepX(poKAIbHYIO
CTPYKTYPY, N0J00HYI0 AMYHOCTHBIM acnexrTaM Yenosexa (cm. pasgen 2.3).

CymHocTs, umes dusnueckyw obonouxy (popmy) ceoero Mupa ¥ pa3BUBasCh
B HEM, MOXET AOCTHYL TONBKO MakcuMansHoro ypoeua CO3HAHUS, xapakrephoro
AN AaHeslx ¢opm 3toro Mupa. Toraa B creayiouleM BOMAOLIEHHH OHA IONYYaeT
$usnueckyio  0Gonouky, nNpuHaANexalyio —cnegyoomeMmy Mupy,  croswero
B JBOJIOUMOHHOH LIEMW Ha CTYNEHbKY BHILIE.

Yrpomgntoe cootBeTcTBHE Yakp ocHoBHBEIM JIOT'OCAM npuseneHo Ha puc. | 4-
7. Cdepa COSHAHUS uaxp ua ukpax Hor npeacrasmsaer coboit JIOTOC Mupos
Pacrenuit n Becnossonounsix XKusotheix. Cdiepa COIHAHUA yakpm Mynanxapht
spiieTest JIONOCOM Mupa [osBoHounsix JKusotebix; Chepa COZHAHHS uakphl
Anaxarel — JIOTOCOM Yenopevectsa, a Cdepa COZHAHHSA uaxprl Anxub ~
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JOTOCOM BorogenoseuectBa. (JIHAKO Cpa3y OTOBOPHUMCH, 9TO TaKOE COOTBETCIBHE
Céhep COZHAHUS (JIOTOCOB) u Mupor 0CTATOMHO YCAOBHO (CM. pasmen 2.3).

Ha pbicokoM ypoBRe pasguTHS [TocBaiu€nHbIe MOTYT uepe3 mobyio CBOIO yakpy
noArouatecd gaxe Kk JIO'OCAM, koTopeie HaxoaaTca Ha HepapXHIecKO JIeCTHHLIE
Boiule, 10 c¢paBHeHMIO c¢ JIOTOCOM, cooTBeTCTBYIOIUM 310 uakpe. OTMeTHM,
410 Yenosek mmecte co croei aypoit u Bcemu Chepamu COZHAHHSA npeacrasnser
cobolt  eamnyro UYakpy (3Heprocuctemy — JIOI'OC UYenoseka), BXomiuyw B
[Inauerapuyio sHeproud(GPopMAMHOHHYI0 KPHUCTAUTMYECKYK) MHKPOPEILETKY 3eMIH, -
ceoeofpasHyro [lnaHeTapHyrl aKyNMyHKTYPHYIO Touky (MakpopewieTka Henosexa
SB/IAETCA OJHOBpeMeHHO [lmaHeTapHOW MHKpOpelleTKOH 3eMau, NpoABISHOILEHCH
KaKk cerka Xaptmaha, noapobuee cm. pazaen 2.3.3).  [logkmoueHue JIOTOCA
Yeaosexa k [Inanerapuomy JIOTOCY MEbT MOXKEM BHIETH Ha HEKOTOPHIX H300pameHHsX
Bynaer u HUucyca Xpucra (cMm. puc. 1.4-8). 3xech B oboux crydasix OCYIIECTBAAETCH
noaxnodenue K IInanerapuomy JIOIOCY 3emnu, Tonsko y  Bymasl oHO
NpousBOAXTCA dYepe3d w4akpy Mynanxapy/Kynunamuaw, a y Hucyca Xpnera —
depe3 4axpy AJKHY ¥ BCWO aypy kak Eaunyro Yaxpy - JIOTOC.

[Tockonsky BCE BOKPYT Hac kuBoe W obnamaer COSHAHHUEM onpenenéusoro
ypoersi, Cdepamu COZHAHUSA obnagaeT ue Tonpko YenoBek, HO H BCC OOBEKTHI
MHKpO- W MaKpOKOCMa: OT atoma J0 Bceenennoil (puc. 1.4-9). Pasmauaerca ToAbKO
yposenb (xauectso) CO3ZHAHUSA smux Coep.

Beime MBI ynpowménHo omucanm crpoenne uakp u Cdep CO3HAHUS
(JIOTOCOB). TlpasuneHee Gyner ckasats, uro YUAKPA cocTORT u3 coGCTBEHRO HaKpE
(srieprouentpa) n Chepst COSHAHUMA Bokpyr Hed. YroOnl NOTYEPKHYTH TaKoe
NMOHHMaHME 3TOTO TCPMuHA MBI OyIEM ITHCATE ero MOAHOCTHIO MPOITHCHbIMY OYKBaMHA,

HanomHKM, 4TO BCe Yakphl NpoayGIHpOBaHEl Ha KakIOM TOHKOM Teie W Jiobas
uakpa CBa3aHa CO BCEMM TOHKHMHK Tenamu. HMMeHHO yepel uakppl ocyuiectsiserca
IHEPTrOOOMEH MEXIY BCEMH TOHKHMH TeNaMH. B HOrOBCKOH TpaaHuu# yOpom&HHO
CYHTACTCS, 4TO COOCTBEHHO YaKPYy MOXKHO TIPEACTABUTL B BHMIE JIOTOCA — IBETKA C
JerecTkamMM M KaXIpI¥ TAKOH JIOTOC IOBTOpAETcs Ha Beex nmaanax. Ha camom nene,
mobas wakpa yKe HA KakanM NNaHe — 3>TO Hellas cUCTeMa M3 MHOTHX /IOTOCOB
(mog4aKkp), BNOKEHHMIX JApyr B Apyra mo npuHuuny Martp€mkH. T.e. yakpa
NpeAcTaBiIseT CODOH cCucTEMY 13 MHOKECTB NIOAYAKD, BXOAAUIMX ApYr B ApYTra, N0 TUIY
«ropyakp B dakpe». [lpu 3ToM xaxawif Takoii oToc (cOGCTBEHHO NOOYAKpa) HMeEeT
Bokpyr ceba csoro Chepy CO3ZHAHHSA onpeacnéHHoi pesoHaHCHOH 4acTOTHI

CTLPe COIHAHHA
THUMA|

A ;“ﬁf‘EHHE
R NAAE 1 APHOH
hFHF1AﬂHF4Eﬂg

COEPA AYPLI
(GO

NERECTHA
[TNAHETAPHOM
YAHPhHt

T rraaxmouzﬂus HEPET
v TUNAHETAPHYK) YAKRY
K SYIAHETAPHONY AOIOCY

Puc. 1.4-8 A. Cll)epbl CO3HAHHSI  Puc. 1.4-8 B. Cpepet COZHAHHA Hucyca
bynae XpucTa Ha ukote «Bockpecenne Locnionne»
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CDOEPBLI CO3HAHEHS PA3HBIX YPOBHEM
DEMACTH DPOCTRAHCTRA OBEOOHXA™ ATOMA i e UBBOLOYUKA" ATOMA
FOE ANEXTPOHLI HAXOEATEA CREPA COAARMA ATOMA . =
G HAMEQOLLUEW REPOATHOCTRKY  (MPYMTIOBGOE COIHAHME BCEX ! — i
BNEMEHTAPHBIX HACTHL, . g, -
y SXORAILMY B ATOM ; w . ’

AP0 ATOMA

anexT ’ COEPA COTHAHHA SNERTPOHHLIE

CREPB COFHAHMA 3NEKTPOHOR RapA AGNANE - af

Puc. 1.4-9 A. Cxema crpoeHun aroMa Pac. 1.4-9 b. Dnextponnasn cTpykTypa
H ero Cheprr COIHAHHUA aroMa re¢IRd no JaHHbIM |32)

CEEPA COYHAHMA WAETKW  TRYTINORDE

CEEPA [(NY2bPL) COIHAHWA
HAKPL! MENOBEKA

- YARPA

Puc. 1.4-91". Cxema Puc. 1.4-9 1. GoTorpadus
Puc, 1.4-9 B. Cxema crpoenns [My3uipn Cipepni COHAHMS JTVIIIH,
CTPOeHHNA KJIeTKH H ef N
(Cdeprr) COBHAHHMA  nokuaaroutei puznyeckoe Teso
cepsr COJHAHHSA
BOKDYT uakpbl Yenoeka Yenomeka nocne ero cmepru
OBEQNOYKA  COEPA COIHAMMA FANAKTHKK

IPYINCBOE COIHAHKE 3BEIONBIX CWCTEM
BNOLRUHY B FATAKTHIY

AOPO FARAKTHEH SBEJHBIE TUCTEMLS |
CG COEFOM CO3MAHMA  COEPL] COIHAHMA BOKPYT HAX

Puc. 1.4-9 7K. Cxema ctpocnunn Raeii

Puc. 1.4-9 E. Cxema crpoenns ConHeuanod

‘ ", Fanakruku «Maeunstii [TyTey
cacreMbl n e chepns COZSHAHHMSA u eé chepws COIHAHUA
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CMP®EPbI CO3HAHUSA PA3HBIX YPOBHEN (oxoHuanme)

SAPO BCENEHHON
CO CHEPOR COBHAHUA

Flpotoriasrwe

UEHTPANBGHAR 3BEINA : . DAHTTHECKAR

BCENEHHOR X \ :
CO COEPOR COIHAHMR . IR P Faaakinka
TASIAKTHK ¥
COEPLI COZHAHWA

BONPYT HUX : Custpasihnan
o FRISKTHIC

“OEONOUKA" - GOEPA GOIHAHKA il Crortrenue
BCENEHHOM - TPYTINOBOE COSHAHHE FRISKTRK
TANAKTHE, BXOZRIUMA BO BCENEHHNO 8

Puc, 1.4-9 3. Cxema cTpoenns Beenennoit m €€ cepest COIHAHHUS

Taxum obpazom, UAKPA ecTh COBOKYNHOCThL CJIEIYIOHIMX ABYX CHCTEM:
1) ¢cHCTeMBI BJI0KEHHBIX APYT B APYra NOAMAKP (JHEProueH 'PoB B BH/IE JOTOCOB) H
1) cOOTBETCTRYIOILEH €if CHCTeMBl BAOXKeHHbIX apyr B Apyra Coep COIHAHUA
no tuny «cdep B cdepax» (puc. 1.4-10).

Ilostomy aroban YAKPA ma kaxkiom nnase npeacraeisieT coboii cucTemy
Beex HAKP BceBOIMOKHBIX YPOBHEH: OT caMbIX HH3MIMX 0 CaMbiX BBICHIHX.
Hanpumep, B uakpe Ha nojolliBe HAXOAATCH BCce Yakphl: 0T Mynaaxapel 1 Kynnanuun,
10 Caxacpapnl ¥ bpaxmazou u Bbllle. 370 CNpaBeqTHBO M 14 OGO Jpyroi 4akpsi,
HAXOAAUIMXCA HA YPOBHAX: KONeHeH, B&lep, KOonyuka, ’KHBOTA, cep/lia, ropaa, rofloBbl H
T. 3. Ho 06 3toM Majito k10 3Haer. T. e. Bce YaKpPhl YHHBEPCAIbHBLI M0 CBOEMY
CTPOEHHI0 — HX YCTPOHCTRO O0AHHAKOBO., JHH Pa3nHYAOTCA TONLKO AKTHBH3IHPO-
BAHHOH B HHX HHpopMauneid (akTUBN3aLMel onpeneaéHRBLIX HOAYAKD) H, BCIej-
CTBHE TOTO0, H3ay4aeMoil Yakpamu d>Heprued. CosepireHcTBo YUenoBeka 3aKmoyva-
ercs B packpblthu Bcex YAKP na Bcex mnanax. Eenn Yenosexk akTHBH3MpyeT
B8 kaxaol ceocii YAKPE uce cucremsl mpyrux YAKP, 1o o cranosutca Borom.

E NOAYAKPE, " NOOYARPH)

EXONRWME NOTOCE:
B NIOBYID YAKFY: o, L

CHCTEMA CTEP 13. EPAXMANOSA
COIHAHKR

12, CAXACFAPA
11. AJBKHA
0. BALIY XA
B, AHAXATA
8. MAHKNYPA—

7. CBALXMCTAHA

6. MYNALKAPA -
u KYHIOATAHY

5. YAKPhI BEQEP
4. YAKPbl KONEHE#R
(MOrbcoms 3 YAKPBI MXP
2 YAHPH CTOR
1. AHTUEPAXMANOR
Puc. 1.4-10. ¥Ynpowénnana cxema crpoeains YAKPbl Yenoseka,
cocTodleit n3 cucreMb! 13-TH cofcTReHHO MOAYaKp (JIOTOCOB) M
cooTBeTCTBYWeH el cactevbl Cpep COZHAHHSA. A Bua cboky. b. Bug ceepxy
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HockobKY CTPOEHHE BCEX YAKP OAHHAKOBO, & PAINHUHE MEXAY HUMH — TOTLKO B
KOJTHYECTBE AKTHBH3KPOBABHBIX noa4akp — Marpun CO3HAHWA pasHeix yposseii, To
IpY NaNbHEHIIEM HM3NOXCHHH Marepuana, 4toObl OCTAaBMTh NPHBBMHBIE N4 HAC
Haspanua 4akp (Kywpamuww, Mynapxapa, Csagxucrana W gap., puc. 1.4-10 B),
Mbl OyleM DOA STHMM Ha3BaHHAMM TMONPAIYMEBATh MECTOMONOKEHHE JTHX
JHEPTOUCHTPOR B TECIIC YEIOBEKA, & HE MX JHEPreTHUECKHH MOTEHUHAN KaK HH3MOIHX,
CPCAHHX WIH BBICHIHX SHEPTOUCHTPOB, CBA3AHHEIN C PAINHMYHBIMH TUTAHAMM.

Kaic MbI IHCasi BHILLIE, TOMKHE TEJId COCAMHAIOTCS JPYT C NPYIOM Hepe3 CBoeos-
pasyio KOpHeByro cHCTeMy (maamsl) Yaxp. KopHemas cucTeMa Yakphl, COCAMHKIONAS
ABa TOHKHX TC]4a, NPEACTAB/IAET KOPHIOP — KaHaN II€PEX0a - B BUAE Meanpa, YToObI
Pa3sAC/MTh 3T TENA 0 4ACTOTHAIM M IPYTHM XapakTepHeTHkaM. MMeHHO Mo 3Tojt npH-
YHHE OTKPHITHE H BOCIIAMEHEHHE MOAYAKD HM3IIMX NJAHOB (HATIPKMED ACTPANBHOIO)
HE BIMAET Ha BHICUIHE MIAHBI, KOTOpbIC, KaK MpaBH1o, ¥ UYenoseka 3a6R0KHpPOBAHLL.

NOAMAKPW, AKTHBMIUPOBAHMLIE B YAKPE

. 4910,010/01016{0i0/ololors
OOOOOOOOOOO@
S O0O0000Q000=

O OCO00O0OCo-

@ O00000Co=

@ ® O0000C0=

Puc. 1.4-11. Ynpoménuan TPHHAIMATNIaHoRan cxema crpoeHHS YAKPOBOR CHCTEMBI
Yenonexa w3 Tpunapuare YAKP, cocromumx M3 cuetembr nog4aKp
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Bripakasch Ha s3bIKE MEKTPOTEXHHKW, Ha Hu3lieM ypopHe pazeuTHA Uenopeka Bce
Cro [IaHBI (TEN2) SHEPreTHIECKM Pa3BA3aHbl APYT OTHOCHTENLHO APYTa, a Ha BRICLICM
YPOBHE — OHH MIPENCTARNAIOT COO0OH €UNYI0 YHEPrOCHCTEMY B 00LEAUHEHB! NAAMaMH
4akp. YNpOIEHHAS TPHHANUATUILIAHOBAA CXEMa CTPOEHMS YaKpOBOH CHCTEMBI
Yenosexa w3 Tpusamuatdh YAKP npueemena ma puc. 14-11. A na puc. 1.4-12
MOKA33HO, KAKHE KOHKPETHO IIOAYAKPBl AKTHBM3HDOBAHBI B KaXAOH wYakpe
ONPEACIEHAOTO TOHKOTO TeNa Y cORepiueHHoro Yenosexa.

QueHb BaXKHO NOHATE, YTO B KAKAYIO HaKpy HA /J10GOM IIaHe BXOAUT Becko-
HeHHOe MHOKECTBO ONYAKD, HO M3 HHX AKTUBHIHPOBAHBI TONLKO NOIYaKPHI TEX
NJ1aHOB, KOTOpLIe PA3BRATEI ¥ 4enoBera, Hanpumep, HHAHBHA MoXer pa3paborarhb
TONILKO 1BA M1aHa: PU3MYECKHI U GAPHBIN — U OTKPBITh HA HUX BCE HAKPhI: OT 4akp Ha
[I0J0IUBAX BIIOTh IO CAMBIX BEICINMX Hakp — Caxacpapel U bpaxManou. Ho B kaxuoii
€ro 4aKpe y Hero mMoryt ObiTh MakCMMaNnbHO aKTHBH3MPOBAHB! TOTBKO ABA JOTOCA, UIH
NOAYAKPE (AHTHOPaxXManod H UYaKpH CTONM), KOTOPBIE COOTBETCTBYIOT PACKPBLITHIM
IUTaHAM: QHIHYECKOMY H dPUPHOMY. 310 Byler KyIbTYPUCT ¢ XOPOLIO PA3BUTON Myc-
KYJTaTYpO#H, HO HH O KAKHX YMCTREHHBIX CIOCOOHOCTAX H AYXOBHOCTH Y HETO HE MOKET
ObiTh ¥ peun. O TaKWX JIOOAX HacTo TOBOpaT: «CHNA €CThb, YMa— HE HAZo».

Bor apyroit upumep. CymcCTBYET MHOKECTBO TEXHHK OTKPBITHA H LOAHATHA
«Heprud KyHaaauHu» 00 3HEProKaHajlaM M pPacKpheITHS 4akp «TpeThero riaza»
(Asoxuaa) u Caxacpapbl {cM., Hanpumep [11]). TIpH 3TOM rosoputcs, 4T IPOUCXOAWT
OTKPBITHE 3THX BBICIHMX LIEHTPOR ¥ 4EAOBEK OOPETAET CMIOCOOHOCTE K ACHOBHAEHHIO H
cBA3d ¢ BriciiwMy MupaMi. Ho 3To Be coBcem Tak. Kak mpaBiiio, sMOlLMOHASBHAS |
CeKCyanbHass 3Heprud  KyRaanmmuu  acTpansHOro  IulaHa  MOAHAMAETCA  BBEPX,
M IIOCNEJOBATEILHO OTKPBIBAET BCE BHIIEICKANIME >HeproueHTpel. [lo 3axony
Pe30HaHCa, 3Ta HH3Kas CeXcCyalbHasd sHeprua KyHJanuHu MOXeT aKTHBUPOBATL TOSIBKO
[TOAYAKPEL, COBIIAMAIONIME C HEH IO CBOCH PE30HAaHCHON yacrote. B urore, y uenoBexa
OTKPBIBAETCA H PA3BHBAETCS TOJILKO aCTPATLHOE TOHKOE TENO, B KOTOPOM OTKPHIBAETCH
acTPaIbHOS ACHOBUICHWE «Tpersero rnasa» M AacTpaibHBIH ypoBeHs Caxacpapsl
(orkpuiTe momvakp Kyumgaanuu B Amxue u Caxacpape), a He Broiclume 4akpsl H
TOHKHe Tena (byanxuueckoe, Hupranuueckoe, tena Bpaxmel v ATMana), Kak paHee
CUMTAJIOCh, PacKphITHE BLICOKHMX IL1AHOB MPOMCXOAMT 33 CYET JlyxoBHOi paboThl Mon
PYKOBOZICTBOM JIyX0BHOTO Yunteng-HacTaBHHKa NOC/IE OCO3HAHHOH OTPabOTKH KApMBI
pa3Hbix YpOBHEH (CHOy:KCHUA JIPYTHM),

Ecnu B NpeBHEMHAMNACKHX IYXOBHBIX MPAKTHKAX AN PacKpbiTHA JaKp FHEPTUs
NMOAHHMACTCA CHU3Y BBEPX, TO B XPHCTHAHCKOH TPaJMIUK OHA OIYCKAETCA CBEPXY BHH3
— «cowecmeue Ceamoco [yxa», 4T0 B IIOCACIHEM clyyae TMPEANONAraeT packpuITHe
BBICLMX QYXOBHEIX DHEPrOICHTPOB M MIaHOB (CeaToi Jyx — JyxoBHas 3Heprus Bric-
IMX [JaHOB). JTO MPOUCXOJUT KaK ROIHAMPAXICHHE CBBIIE, KOTIA YS/IOBEK CBOMM
CIy»KEHHEM Iepea T10apMu M borom Jokaxer cBowy NMpeaaHHocTe Brolcmmm Crnam.
2TOMY TPEALICCTRYET JNHTEIbHBIA npoliece (QU3HIECKOT0 M IYXOBHOIQ OQYHIISHMS
(OCTRI, roNoJaHyus, MONMTBE], MEAUTALINH), OTKA3 OT Mupckux Onar, Onyaa, pazepara,
0OMaHa, oCyKAeH)A, 00ua 1 apyux rpexos. Dueprig Ceatoro /[yxa NOCAeN0BATEIBHO
BOCILTAMEHSET BCE YAKPhl CBEPXY BHM3, HAYMHAA ¢ TOJOBH H 3aKaHUHBAas NONCLIBAMH,
3a cuér He€ MPOMCXOOWT aKTHBH3ALHH Bbiciiux JIYXOBHBIX TeJ, KOTOPHIE HAYMHAKOT
dyHxioHupoBats. OTMETUM, YTO B 000K PETHTHH €CTh PHTYAllbl OTKPLITHS U aKTH~
BH3aunK >THX Tel. Kaxxaoe penHruosHoe HanpaBiieHHE CBA3AHO ¢ OHPENen€HHbIM co-
3BE3AMEM, MONYYAET OT HErO JHEPreTHYECKYK UOANMTKY M 3ALEMTY M OTIHYacTCs
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OT Apyrux pendrad daszoseiMm casurom CO3HAHHWA. Bor nouemy npencraswrenn
pa3HpIX PENIATHA 4acTO HC NOHUMAIOT ¥ HE NPUHUMAIOT IpYr Ipyra.

B MLUKP rnpuMersiercs MHoromnnanosas Muoroyposkesas cucrema Ioceamennit
AN axTHBH3anuK u pa3BuTHg MaTpuu CO3HAHMA (1akp) H TOHKMX Tes Ha BCex ruia-
Hax, Bkmiovas Bricimme JlyxosHbic. ITQ aRTOMATMHECKH IPOUCXO/UT MPH MOCTPOSHUH
paspaborarroif B MIKP cuctemn «Mepkaba-YuusepceyM-3Be3gaTpon», KOTOpas, Ko
BCCMY MpoueMy, urpaet pons Hyxosroro llura B BHAe MHOTOCHOHHBBIX 3HEProHHGOp-
MaUHOHHBIX 3awnT. CucremMa MVY3 ciyxuT Takke M8 aKTHBU3ALUMH JTHUHOCTHEIX
acrekTos Hemoseka: ero AVIIW, TVXA, MOHAJBI 1 CBEPXMOHAASLI, skntovas
JAXKE AKTHBU3AIMIO JIMYHOCTHRIX acnekToB Kocmuueckoro Yuurena HYenoseka.

Hrak, ycrpoHcTBO uyakpoBOiH CHCTEMBI MNOKAa3kBAET, 4TO HA BCEX YPOBHSX
(12HaxX) HMCMOJBIYIOTCA  YHHBEpCadbHbBle YaKpoOBBIE yCTpodcrBa  (pHc. 1.4-12).
B 1aybune uaxpel pe3CHHpYET OUPCHCNEHHAS CHCTEMA M3 HECKOABKHX MaTpull
CO3HAHUS (momyaxpbl), HO TONLKO TeX MNAHOB, KOTOPHIE Y UEIOBEKA PA3BMTHI.
lloatoMy, ecim y Hero pasBHTEL TOonbko dusuueckoe, 3dupHOE, acTpajlpHOE H
MEHTAJBHOC T€Jda, TO ¥ Hero OyTyT OTKPBITHI M PE3OHUPOBATE — HO TOJALKO B JITHX
TeJIAX — BO BCEX OTKPHITHIX YaKpaX TO.IbKO AKTHBU3WPOBAHHBIC TIOAYAKPHI STHX
ypoBHeit (dbyusuuccKoro, dHIPHOTO, AaCIPATTBHOTO M MEHTAIIBHOTO), HO HE BRIIIE.

L.5. YPOBHH CO3HAHHA U ACHEKTH JJUIHOCTH
YEJXOBEKA

Bepuésmes k pue. 1.1-4, Ha KOTOpOM TiOKa3aHO, kak Tena Uenosexa CBA3aHLI C
yposusmu ero CO3HAHHA u ¢ takumy oOLIENPHHATHIMHA TOHSTHAMH — ACIIEKTAMH
maeocty,  kak  «TEJO»’,  «IYHMA», «A¥YX» [7], «MOHATA» n
«CBEPXMOHAJA». HoayGeccesHate.ThHBIA ypoBeHb (3HEpronn$popMannoHHas
matpuita  CO3HAHHA  1-ro  ypoeusa) coorsercisyer dusuueckomy  Teny,
beccosnaTeabHbiH ypoBenn (Matpuust COSHAHHSA 1-2 yposneii) — Ddupromy Teny;
Hoxcosnanune (MaTpuusl 3—4 ypoBHCH) — AcTpansaoMy Teny; Co3HaHue {MaTpHLLI 5—
7 YpOBHCH) — nuslieMy U cpepHemy MeHtanbneiv tenam; HapCo3nanue (MaTpHib
3-12 yposneii) — BbiclieMy MentaneHoMy Ttemy; CBepxCo3zHaHde (MaTpuIb!
[3-20 ypomnel) — Kayzanbromy Tteny; Ocoznanme (Matpunsl 21-33 ypopreil) -
HudopmaunorHomy teny; HanOco3nanme (Matprinst 34-54 yposues) — Waelinomy
teay, CrepxOcosnapne (MaTpuLbl 55-88 ypoBHei) — ByiaxuueckoMy Teny; ypoBeHs
3nanna (matpuusl 89-143 yporHel) — Hupeanuueckomy Teny; yposenb Haa3Hanns
(Matpuuer 144--232 yposHeit) ~ teay Bpaxmel; yposenn Ceepx3nanus (MaTpuup 233—
376 yposuei) — AtMuyeckoMy Teny; ypoBeHb I'inepCrepx3uanus (MaTpuupl ¢ 377—
610 yposreit) — reay «Bemukoii Ilycroterw; yposennr CeepxIunepCaepx3nanus
(610-i ypoBeHb M Buie) — teny AGcomora.

Acnext «TEJO» Bkaiouaer derbipe Teaa Heaosexa: PusHveckoe H TpH
JpupabIX. YnpasneHne (H3H4ECKMM M 3(DUPHEIMH TeJaMH OCYLUECTRISEICS Ha
yposHe pegnexcor. B JAYHIY Yenosexa BXOAAT 1IECTh HM3INHX TOHKHX TeNl — TpH
ACTpabHBIX (YPOBEHE UHCTHMHKTa) W TpY MenTansHEX (ypoBens Dio). J1Y X Yenosexa
o0bemnaer TpH Kaysaneumix Tena, MOHAJZIA - 1pu UndopmanHounsx Tena
Yenopexa, a CBEPXMOHAJIA Yenoeeka — Tpu Haelineix tena. Cnepyroume Tpu

9 . .
3neck mon «TEJIOM» 1OHHMAaeTCA caMblii  HM3IIWH aclleKT JIHUHOCTH “CIOBCKa —

COROKYNHOCTL Cro QPH3HMYECKOro ¥ BCEX TPEX >DHPHLIX Tell, YTOOLl NOZUCPKHYTH 3TO, MBI
fyseM MHCATH 3TOT TEPMMH [OJTHOCTBIO 3aTI4BHEIMHM OYKBAMH
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TOHKUX Tesa byanxuueckoro yporua npunagnexar yxke «TEJY» KocMmyeckoro
Yautena (Anrena-Xparures) atoro Yesoseka. Tpu  Huppaduyeckux Tena
cootsercTByror AYIUE VYwuurtens, tpu 1ena bpaxmbr - AVXY Vaurens, Ttpu
Atmuueckux Tena — MOHAJME Vuurtenn, a tpu tena «Beuukod [Iyctorsy —
ero CBEPXMOHAJE. B ¢Bow ouepean, Tpy Teda A6GcointoTa IpHHAATEKAT acneKTaM
NMYHOCTH  Beiciwero  KocMmuueckoro  Mepapxa, KoTopwlif  sBaseTcs  Yuurenem
Kocvuueckux Vyntetell. bonee Touno, non Beiciimm KocmuueckuMm Hepapxom
noapasymepaerca uenas cucreMa Belcuix KocMudecknx Hepapxos, Bxojsiias
B cuctemy Bricmero Kocmuueckoro Pasyma Muposparus. OtMeTHM, 4To »Ta Belciias
Hepapxuyeckas cHCTEMa rOKa Mano AOOCTAXHMa A1 UenoseuecTna.

Taxum o6pasom, nwbdas CymnocTe B Muposaganuu, 6yas 10 Henosex (Mux-
poxocm) niad Beenennas (MakpokocM) siBNsieTesi MHOroMEPHBIM 00pa3oBanHem,
HMEIOUIHM eThipe TIaBHBIX acRekta anuHoctrH: AYITY, IVX, MOHARY n
CBEPXMOHAIY. 3Tn acnexkTsl ABIAOTCK HAWNMHA pasanaubivu «I». JYLIA
— 310 HK3tee «SI», A¥X - cpeanee «S», MOHAJIA ~ Bricwee «5I», 2 CBEPX-
MOHAJA - CpepxBricmee «fI». T.e. B kxmoM uz Hac (B dpu3nueckoit ofoaouke)
OIHOBPCMEHHO MOTYT HAXOIMTBCA YeThlpe JIMHUHOCTH (dacrmexTa), KAKIAA H3 KOTOPBIX
npeacrapiser co0oH COBOKYNHOCTL MHOTHX MOATMYHOCTHBIX «f» (CyOnudHOCTEH).

Celtyac MHOTHE H3 HAaC CTANKHBAKTCA C HOBbIM HBACHUEM — APKO BhIPaXKEHHbIM
pasasoeHueM u pacrpoenreM CO3HaHHA (Tak Ha3bIBACMOE B (ICUXHATPHH «pa3ABOCHUE
THYHOCTH»). [IpH 3TOM nepBoe «S» MoxeT chaTh, BTopoe «5» GoApCTROBAIL U BECTH
ceDf aKTHBHO, a TpeTbe «S» — HabmHaTh CO CTOPOHB! 33 BCEM, YTO MPOMCXOAMT €
MEPBBIM H BTOPLIM «A». ITO MOXKET NPOHUCXOJHTE KaK B COCTOSHWH OOAPCTBOBAHUA,
TaK ¥ B CHOBUACHHMAX. TAKHE NIOJH MOTYT CABILUATL BHYTPH ce6GS Pa3roBop HECKOIBKHX
«TOTACOBY H UbITAOTCA BCTYNUTL ¢ HUMH B JHanor. COrnacHo COBPEMEHHOM NcHXHal-
PHH, 3TO NPOCTO MCUXHYECKH HEHOPMANBHEIE HHAUBHUILI ¥ HX HE0OX0AHMO NeuuTs. Ha
CaMOM fIeJTe, KAK Mbl YBHIHM Janee, BCE 1'0padjlo CIIOKHEE H MOHATHS HOPMbI H [1aTOI0-
'Y HOCTATOMHO YCAOBHBL. YeqoBEK, ABHIadck K CBOEMY COBEPLUEHCTBY, AO/IKCH
CAUTLCH (CTaTh €AMHBIM) cO cBOel ceMiéit, Ponom, PodosriM Jpesom XKusnuu, ¢ Yeno-
BeuecTBOM, Tlpuponoi n BceM Mupo3zaneMm, HO TOFJa OH NCPECTAET ObITL KHOPMANDb-
HbIM» HYENIOBEKOM, a CTaHoBWICH boroM. Hanpumep, B W3BECTHOM 3JKCTPaCEHCE
A. B. HruateHko passuTel TPUHAALATE TUYHOCTEH, KOTOPHIE NO3BOIIAICT €MY ObITh CO-
BEPUIIEHHEIM ¥ BHINOIHATS TPHHAAUATH ACHCTBHT o/oBpeMerHo. Ho Takoe cIuAHne He

AeyeT NYyTaTh ¢ OJSPKEMOCTRIO — 3apakeHHeM acTPAILHBIMH CYIMHOCTAMHU (noacai-
KaMmi), KOTOPLIE HAYHHAKT YNPaBIsTh YENOBEKOM W TOINKAIOT €ro K camMoyGUHCTBY,
YOUUCTBAM, AIKOrOMI0, HAPKOTHKAM M T. M. B 3THX cay4asx HeoOXOMUMO MPOBECTH
OYUILEHUE M JIEUEHHE {OTHEXOMKICHUA, OTYMTHIBAHKE MOJHTBAMH H Ip.).

1.6. AYIUA YEJOBEKA

Moustus «dyum» u «/Jdyxa» uzsecTHbl usfapesne, Emé B ApeBHHE Bexa B
PUTYANBbHOH MPaKTMKE HCMHONB30BATH TNMOPTPETH! MM MACKH, B KOTOPEIE BCEJISAIHCD
Ayun, Jyxu unn Boxecrsa. [la v cefiyac, sanpuMmep, HafieB MacKy Kakoro-4udyis
NEPCOHaXka RO BPEMS KapHABAJILHOTO HIECTBHA, YETIOBEK MOXKET MOYYBCTBORATE, UTO B
HEro JeHCTBHTENLHO BXOAMT Hekad cyGCTaHMa, KoTopas NopoH HAUHHAET PYKOBOAUTE
BCEMH €T0 MLICISMH, IEHCTBUAMHU W peubro, M H3 yCT Takoro 4enoBreka HHOTAA MOKHO
YCNBIIATE NPOPOYECTRA, NepegaBacMble TaKOH CYLUIHOCTBIO M3  HHOTC  MMpa.
[Ipu 3TOM caM uenoBex MOXKET He OCO3HaBaTh ceda M He oTaaBatk cebe HM ManeHwero
OTYCTZ B TOM, YTO OH TOBOPHT M JEA€T.
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[ToaobHble METOABL, HO yXE AN APYTUX HEACH, WUPOKO HCMOMb30BAMH paHbLUe
CBAUICHHOCTYXHTENHA H DK30PCHCTE (NK0AH, M3TOHAIOIIME U3 Teaa ONEPXHUMOI0 Yeno-
BeKa YyXyw Jymy — cymuocth-noacanky). C nomomelo pa3HooOpa3sKHbIX pHTYanos,
MOJINTB, 3aKTHHAHHH M JIpYTHX MaHHIYNAIMA OHH IOMEIATH GECOBCKYIO CYIIHOCTE U3
TN OACPKUMOTO B Kakoi-HHOY A MpeameT. [1ocie 3TOro CTaBuiIM 338LIMTY — «Maruye-
CKHi 3aMOK» (Kak MpaBHJI0 NEHTArpaMMy), 4yToObl OHA HE MOTTIa BBIMTH M3 HEro, a Cam
OPeIMET ¢ MICHEHHOW CYIUHOCTBI) IUBBIPAIW B BOLY, 3aKaNbIBAJIK KIH 3AKAafLIBANK B
OCHOBAHWE KAaKOro-HHOyAwb cTposmieroca 34aHusf. bBecOBCKHE CylHOCTH, HE uMes
BO3MONKHOCTH BBIHTH HapYXy, POBOAWAY MHOIMME FOH B BRIHYXCIEHHOM 3aTOUCHHH. A
KOI'Ia OHH HAKOHCU-TO BBIPHIBAIMCE Ha CBODOXY, TO IIPOM3BOIMAHM CTPAUIHBIE
Pa3pyWIeHUA, BCCIAAACh B MOACH, M TOMKAIM TOCISHHX HA Y)KACHBIC NOCTYIIKH,
NPUBOAAUIHE NOPOH K KPOBOIIPOJHMTHLIM BOMHAM.

B nacrosimee Bpems paboTy no HcleneHHo Jyll NanueHTOB pOBOJMT,
Hampumep, poccHHckHil meuxuatp ['. Hasznosx, ucnonniys HeoOBIYHBIE MeTOA. BOT Kak
onMCeIBacT ero MeToauky A. . benos B ceoeit knure: «Dantomur rpaaymero» [33].

«On nenum u3 RAGCMUANG  OVIMESHOBOILHBIX WOOel W meM 3HAYUMENLHO
obrezwaem ux cmpaoawus.  Ilpu smowm wabmodaemcs unmepechvrii  3chexm.
Cyignocme €20 nayuenma 8o 6pems OJUMENLHO20 CeaHca HAYuHaem Rooyepedio
MEHAMB MECHO €80€20 ODUMANWA: OHG nepexcoum mo 8 CKYALRMYpPHbIH nopmpen,
CO3006aeMbill 6payoOM, MO 00pamHO — @ opzanuzm Goabhozo. B xonye xouyos,
He300P0BAS 4aCMs NCUXUKU nayueHma 00mobosbisdem Off C60e20 npoXcHeaNnus
CAENTCHHBIN U3 HAACHMUTUHA «HOPMPEMY, a 300PO8AS MOJICEM NOCIE HIMO20 8300XHYMb
C80BOAHO U HAYAMB JHCUMb HOPMATBHOU U NOAMOKPOGHOU JCusnbio.  Henoeex maxum
obpaiom uzbagrsemca om ceoeil hoaenu. [Liacmuaunogele «nopmpemst» cmosm &
KIGOOEKE ¥ RCUNUAIMPA U CTIOBHO HCUBYIN CEOEH CAMOCMORMETbHONU MCU3NbI0. (QOHUKOY,
no ymeepxcoenuro Iazioana, u ¢ HuMU RPOUCXOOAM BCAKHE NPESPAWENUs; OMU
nAoQNIM, MENSAIOM CEOI0 UIHUAHATLRYIO DOPMY, HOKPBIGAIOMCS BeleculM HAIEMOM, KO20a
C RAYUCHmAaMU, € KOmopblxX OHN CACRICHB!, 4HHO-Mo CAYHAECI).

Mworaa a1or xe a¢ipext MoxkeT BOZHHKATh H CNOHTaHHO, B ncuxHaTpuueckoi
MPAaKTHKE CYIIECTBYET TAaK Ha3bIBacMbld  «CHHApoM CTeHana»: QpaHiuy3CKui
nyucaTeNb, paspiagbBast wefesp 3noxuw Bolpokaenus B kapTuHHoll  ramepee,
BHE3AMHO NOTepaAs co3Hauue. Ero Hyma uyth Omino He nepecesinnach B M300paxkeHHe
Ra XOJICTE HA NOCTOSHHOE MECTO JKUTEJILCTBA.

TaxuM 00pa3zoM, yacTb Jlyims BOCHPHHMYMBOTG 3PUTENS, BOCXHINAACH IbHM-TO
NOPTPETOM, MOXET OTOKRIECTB.IATh cebst ¢ HUM M noMeniaTs celg BHYTPh 3ToM (opMBI.
Moxer nMpoHCXOAMTH U MoAHOE nepecenenue Jywn B u36GpanHslii 06hekT. BeiBaerT,
HANPUMED, YTO HA BBICTABKE KaPTHH CO3HAHHE KAKOTO-HUOYL niobdrens npexpacHoro
CTONIb YBACKAETCA KPACOTAMM NEH3aXa, CO3eplaHHeM NpPeKPacHOro TENa HIM MHBIM
CEHOMKETOM, HYTO CNyYaHHO «BBIIPBITHBACT» U3 COOCTBEHHOTO (U3UYECKOTO TENA H
BCENAETCA B KapTHHY  (CaM 4CNOBEK MpPH DTOM TepAeT co3naHue). ToNBKO BO
OnopeHuur NOACOHBIE Cyd4aH OTMCYATHCL 33 [OPOWINEE Bek Gogee 100 pas!
[To MHeHHIO BpayeH, cCTh PEATLHAS ONAcHOCTh, YTO KTO-HHOYAL KOrna-HHuOyabL yMpeT,
BOCXHIIEHHO pasrisgbiBas KapTuHy, dotorpaduio, CKYILUTYpy HIM Jaxke NpPOCTO
CMOTPs CBOW NIOGUMEIH QuieM (Tak Bcab u ymupann!). Tlpu stom Jyma ymepiuero
MOMET TEPECCANTECH B MATEPUAIBHBIH HOCHTENb, H3 KOTOPOro CAENaHbl 3Tu
IPOH3BEJEHUS HMCKYCCTBA, H OyNeT «BEYHO» CUUTATH €r0 CBOHM TeNioM (ABYXMEpHOi
dopMol  CynIecTBOBAHMS B CIYYAE KAPTHHL] M TPEXMCPHON - B Cayuae CKYIBITYPb ).
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MHorHe XYAOXHUKM  HEPEIKO M  CAMH  CTAHOBATCA JKEPTBAMH  CBOHX
npouseeleHnd. U3eecTHO, YTo JIyUIn XYAOKHUKOB NOCAEC HX CMEPTH MOTYT BCEIATHCH B
HX aBTOMOPTPETH. TOra 3TH NONOTHA HeCcyT MPOIpaMMbl CY/1bOBI CBOKMX co3marencit,
TOT, KTO UX NPHOOPETAET, B MOFHOM MEPC NEPEXHBAET MPEBPATHOCTH CYABOBI aBTOPOB
JaHHbIX KapTeH. Hanpumep, cyas6a Ban Tora uzobunyer 6e3yMubIMH ¥ HEFaTHBHLIMH
nporpaMMamu: TOG0BL K OTPaBICHHOH HHKOTHHOM TIDOCTHTYTKE, OTPE3HHOE YXO,
IOJYCOXKEHHAA B OTHagHWH  pyKa, [MOOKylmIeHHWs Ha [oreHa u T. [
3a 3TO OH I@Ke YMOMMHAETCH B HAYYHRX paboTax No NCHXMATPHM 1107 MMEHEM
«HewcroBbit Buncent™. U ero xu3Hb 3aKOHUYKAACL FO30PHBIM CaMOYOHIfCTBOM:
CTOS HaA HABOZHOM Kywei, OH BLICTpenuy cebe B KUBOT U3 PEeBOJBBEpA.

Padotamp Bau ['ora mocne ero cMepru TOproBajtd ysWYHLIC TOPIOBLUBI XJTaMOM,
UX Pa3sfaBaid OQUIMAHTEL B BHIE JEIICBLIX APHU3OB (I0CCTHTENAM OUTEHHLIX 3aBese-
HHii. He cnoxno npeayraiarh, Kak CAOKUIKCH CYABOH 31ux «npu3épory. JIums crycrs
TOIBI 32 O0NagaHue XoTs Ol 0HOH U3 HUX HEKOTOPBIE JTIOIH ObLTH TOTOBEL BBLTIOKHTD
MHRITMOHBI AOATTAPOB HA XYAOKECTBCHHBIX aykiioraX. B Aagane XX Bexa K 10prosiy
xaptiHamy Bonnapy B IMapuxe o0paTnics HMUIME ¢ ApUCTOKPATHYECKHUMM MAHEPAMH U
MPEANOXKKIT  KYNHUTL  BCe, 4TO OCTATOCE OT €ro  IPEeXHCTO  COCTOSHHSA,
a HMeHHO — KapTuHy Ban I'ora «Awtonoprper». Toprosel, ¢fsa B31IAHYB Ha 10J0THO,
3a4BHA, 4TO 10 MOARENKA, a OPHUI'MHAT HAX0AMTCs ¥ DapoHa Potummnbaa. Huimmii or-
UIBBIPHYJT KAPTHHY MPOYb M BRIOCKAI M3 :1aBKH. [L03Ke BBRIACHUIIOCH, YTO TIOCETHTED
Toproeua 6pocnica B Ceny. BnuMaTenbHO paccMOTPER OCTABIEHHYIO KAPTHHY, aHTU-
KBap ONPEAeIns, Yro 3TO U €CTh OPUrHHAI, 4 POTILW/IbA BAAACET BCETO-HABCENO KO-
UMCH, YTO M CMAcano MocNenHero oT GaHkporcTBa. Bekope KapruHy xymun GOraThii
apreHTHHCKUH KOMIekiMOHep, npuexasiwui B INapux BMecTe co caoell gouepsio. Ha
CIIEAYIOUIMH JeHb €ro A04b Tparnuecku morudna. OHa Oblla HaliieHa 4eTBEPTOBAHHOM
B TH(Te. 3aTeM «ABTONOPTPETY MONAN K APTCHTHHCKOMY TIOJIMTHYECKOMY JEATENI0, Ha
KOTOPOI0 TYT %€ OBINO COBEPIIeHO ABAa LIOKYLIEHWS ¥ OH Obut youT, J[anee xapTHRY
npuobpén oaus u3 madHo3HLIX Ooratees ApIeHTHHBI, KOTOPLI BCKOPE DA3OPHACA.
«ABTONOPTPET» HEPEIIEN K €ro BHYKY, KOTOPBIH TaKKE B CKOPOM BPEMEHH 0BGanKpo-
TancA. JparoueHHas perdkBUs JA0CTANACH MAJIPHICKOMY KOJUIEKUROHEPY, KOTOpPBIN
pelunn nepecnath KouTpabaHAHbIH TOBap 1o noute. L% OTBOAG Iia3 OH KyIHI Nep-
CUIICKHH KOBEp M yNakoBal €10 B kopoOKy ¢ ABOWHBIM XHOM, File Oblna cipATaHa Kap-
THHA. «ABTONOPTPET» HE3aMEYECHO MUHOBAT TAMOWHID, O/(HAKO MOTYYATENTH MOChUIKH,
BCKPbIB €€, Bb{HYJIH KOBEP, A OCTA/ILHOE BHIOPOCHIIN B MYCOPHYIO MalllMHy, KOTopas BCé
nepemonona. Takosa nedanbHaa cyan0a kapTuHbl Ban 'ora «Asronoprpet». TIpuHocs
JFOAAM JIHLIL OJHH HecyacTbd, OHa M caMa OblNa YHHYTOXKEHa.

HApyron BCeMHUPHO H3BeCTHBIA Xxyaoxsuk - Cannbamop Mann — Bce Bpems
WOKUPYIOLKi NYONUKY CBOMMH NPOW3BCASHUAMH M IIOBEAEHHWEM, B KOHLE »KH3HH,
[1IOCTe CMEPTH CBOeh »xedbl Enenust [ILAKOBOH, Hepnan BIAOXHOBRCHHE B MOJIO/ICHBKOH
MaHckeHwnne Amanae Jinp. Opnako AMaHia, Hanepexkop Cro BOJIE, BBILLIA 3aMYXK
338 MOJoAOro npoawcepa Aned-Ouannna, w d10ro Jamm He MoT eif npocTiTh, CrycTs
HEKOTOpPOE BPeMs Ha BUILIE yXKE CTAaBlIel 3HAMEHMTOH AMCKO-NEBULEI AManawk Jlup
IIPOH3OULICNT NOKAP, B KOTOPOM cropesu v kapruHel Jlaan, w ee Myx Anen-Gunnun.
MNomvnusa ynopHO yTBEpxknana, 4To Moxap Owll CIIPOBONMPOBAH, HO MMCTHYECKU
HACTpo¢HHAs AManjga, C¢4yuTand, uto 3To caM Jkanu ¢ MOMOIUBK CBOWX KAapTHH,
Pa3BCUIAHHBIX [IOBCIOMY B MOME, CHIANHA W A0M U € MY)Ka, K KOTOPOMY TaK PEeBHOBaJ.
Takum 06pazoM, Np ONPEJICTEHHBIX OOCTOSTENLCTRAX KAPTUHBE ASHCTBUTENBHO MOT'YT
YUUHHTb CHIIBHEIH 1107Kap, €CIM 32 HUMH CTOWT BENTHKas JHUHOCTH.
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Bot apyrMe uHTepecHsie (EHOMEHB,
CBf3aHHble ¢ Jymamu u Jlyxamu yMepiumx
moper. CywectByer ocoOblit  GeHOMeH
TeaTpaibHbiX IDPHBUAEHHHA, Houamu
HenpukasHuele dymm ymepiliux akTépos B
BHAC GecTenecHBIX co3gaHuéf B KOCTHOMAXx
TEaTpaNbHBIX MEpPCOHaXKeH OpoaaT  no
TEaTpy, Myras CBOMX OBIBLINX KOJIIET.
HM3pecTtHO Takoke, YTO B MOJOLBIX aKTEPOB,
BIICPBBIE HIPAKLINX KAKYK}-TO KITHOUYCBYIO
pons, Bcensercs Jlyx W3BeCTHBIX aKTepoB
OpONIIOTO, WIrpaBLIMX 3TY pOJb B CBOE
BpeMa. DTOT JyX ynpapnscT UMH Ha ClEHe,
BEJET NO POJH Y NOKMJIAET UX JIMLIEL NOCcHe
TOTO, KAK OHW YXODST 32 KyJluce. B
TeaTpasTLHBIX KOJMNEKTHBAaX CYMTASTCH, 4TO
pPOIIN aKTCPOB, YMeEpUIHMX NpAMO Ha Cclene
BO BpEMS BOIUIOIIEHHS  CLEHUYECKOTO
0bpaza, MOryT CTaTh POKOBBIMM H iA
APYIUX aKTEPOR, HIPAKIIHX UX,

Tenepr mnogoAxéM K NOHATHIO
«Tymm» ¢ BayqdHBx mosunui. Jina aokasa-
TeJIbeTBA C€ CYLIECTROBAHMA HCCIIENOBA-
TENIM IIPOBOIMIM BIBCIUHBAHME TeNa Yeloseka M0 # MOCHE CMEPTH HA OYEHL TOYHBIX
3IEKTPOHHBIX Becax. BBLIO yCTAHOB/ICHO, YTO MAcca Teia MOCHEe CMEPTH YMEHbIUAETCS
Ha 2,5-0,5 rpamMos. Ilo-BuauMomy, WMEHHO CTONBKO BecuT uenoseyeckas Jyia.
Kpome TOro, HeCAe0BATENH-MEAMKH ¢ TOMOWBIO [IPUGOPOB HH(PAKPACHOTO BHICHUS
YCTaHOBHIIHY, YTO OT TeNla HenoBeka nociue CMEpTH OTAENAETC] SHEPreTHYSCKHA 00LeKT
B (opme smmconna [9, crp. 92]. Ha puc. 1.6-1 kak pas u npupegeHa yHWKalbHas
pororpatms, caenannas B. MuxainoebiM, na xoTopo# 3abukcupoBaHa Jlywa
YMEPILUEro 4eNlOBCKa, BBILUEAIIAs U3 Te€la HAa TPETHH JIeHs MOCAE CMEPTH.

Lya SBIsSeTC MOCPe/IHUKOM — CBA3YIOIUM 3BEHOM Mek 1y (r3HUeckuM MHpOM
# MupeM Jlyxa; 3To TpaucnopT, AoCTaBIANIMHA 31eMeHTE ¢ Heba 1ia 3eMnio U ¢ 3emim
na HeGo. Be€ mpoxoaut uepes Ayly, koTopas padoraeT Haa matepueli (pU3HUECKOTro
Mupa gYepes Teno. B Exnnyo Ayiny Yeopexa BXOAAT HE TONLKO €F0 ACTPATLHBIE W
MeHTATbHBIE Tena, HO B BCe akTHBH3HpoBaHHbie WM Cdepmt CO3ZHAHMHS,
oObeaunénnbie ero aypod (puc. 1.4-6). Pazsutan (penas) dyiwia cogepxkur
aseHagnate Cgep CO3IHAHUSA no asenagnata 3HaxaM 3opguaka. Omna
nepexoJuT HA KAYeCTBEHHO HOBLIH YpoBeHe Jdyxa npH nojxiwydeHHH cleayiomei,
rpunaguaToit Chepet COSHAHHWA, cooTpercTryOWEH TPHHAZIATOMY CO3BE3NHI0
3veenocua. Taknm odpaiom, 3peaan Ennnas dywa cozepxur mHoxkecrso Coep
CO3ZHAHMS, v B Heé BXOAMT MHOKECTBO cy0iHMHOCTEH — Jlynl 9jIeHOB ¢ceMBbH.
CyOnn4ynoCcTH, XuByuwHe B Hawnux [lywax, npekpacHo onucadsl BraauMupom
XnkapenuerpsM B ero knure «ffymv x ceobode. 632120 ¢ cebar [34].

Kax OpL10 OTME4EHO BRIIE, B MOMEHT CMEPTH [IPOMCXOAMT MEpe3amHck Beeit
ofiepaTnBHOR vnpopmauun n3 Exnnol dyuin Yeaosexa B ero becemeprhyw AYIIY
runiepeBepxgorankHoil cTpykTypsl (I CPC, eM. paznen 2.3), K OnMCaHHI® KOTOPOH Mkl
CeHUyac M NPUCTYNAeM,

Prc. 1.6-1. Boixoa Jdyiun ymepiuero yeao-
BeKA (YBETUUCHA — B BEPXHEM IIPABOM YTy )
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Vnpowgnsan cxema crpoenns Becemeptrodt JYIIN" I'COC Yenoneka npise-
JcHa Ha puc. 1.6-2, a Ha puc. 1.6-3 nokaszaHo, kak 3713 SHeproWH(GOPMADHOHHAA MAT-
pPHLA HEPEe3 KONBLO IHCPrOCBA3EH NOAKMOYEHA K AUCKETAM IAMATH TOHKEHX Tel {(06o-
AQYeK aypel) JHuHOrO GuokoMnnioTepa HenoBeka. MaTpHUBI-IMCKETH ayphl, B CBOFO
OUEPE b, IHEPIETHIECKH CRA3AHBI C ONIPENCTEHHBIMM YHEPrOUCHTPAMH — HaKPaMH.

) AYLLA YENOBEKA -

KONLi0 3HEPTOCBA3ER 5D-UAP-3BE3ATPOH -
R¥lM C AWCKETAMMW,AYPhI _ MATPHLAAPXMB
EACKOMNBIOTEPA YENOBEKA HEWPOHHOTEHETHIECKOR

TIAMATH HEROBEKA
HNEHOB ErG CEMBA

Puc, 1.6-2.
YrnpoméHHan cxema
CTPOCHHA MATPHILL

BbeccMmepTHO#
AYIH Yesosexa

KONBUEBOR PAILEM ANA

COEPHMECKARA NOAKNOMEHWMA AMCKET AYPH|

OBQNIYKA [¥LLM W TOPA RYXA
NUYHBLIA
AYLIA HETKQBEKA -
SHEPTOKAH 5D-IUAP-3BE3{IATPOH
SHEP BA3N
BHCK A_YPI:I P
: / . ﬁ x"--,\-"x\:\_. \
Y MHONRAAY ANbHE)
OBONOYKA/ .~ BUOKOMILIOTEP:
Yiu EHOBEKA}"-__ Vi Puc. 1.6-3. Cxema
- ! 523;?H ; }. \;!\ MOJKJIHDYCHUS
E I ;i MATPHIbI
N BeccmepTHoi
¥ e R YLIbI K
Ve Phst A
; = : AACKETAM AypHI
1 8 ,} HHIHBHIYANLHOTO
= :EM&, PULILI- dHOKOMOLIOTEPA
y “DUCKEThI YenoBeka
NHAMSATU
EPrQC
YAKP\G MATPULIAMA- COEPLI COHAHMA -
WCKETAMINIAMATH AYPEI ACNEKFE!I OYLIN
A QOBEKA

" 3zeck ¥ anec coso «AY1lIA» nuLIeTCs NOTHOCTHIO 3ArAAaBHBIMA OYKBAaMM, KOTZa peub
HI€éT o beccmeprhoit IYIUE runepcsepxdoxanbroi cTpykTyphs Yenoseka (korpa Bcs
HuGOpMaLHa B 3TOH CTPYKTYpe aKitiBniuposana, 70 910 yke CBEPXAYIIA). Eciu ke mnu
MHIIEM ITOT TEPMHH MPOCTO € 3aINABHON OyKBHI — «/lyila», TO MOAPA3yMEBACM ITOJ HHM
Eannyw dyury Yenopeka kax COBOKYIHOCTH BceX akTHBU3upOBAHARIX Coep Cosnanus
pasHbiX YPOBHEH.
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Puc. 1.6-4 A. Moneas aToma — Puc, 1.6-4 b. Mogets dyiepena (Ce) —
cxema JIYIIIN Ha ypoBHe aTomoB cxema JYIIHH na yposxe MoJaekyn

Puc. 1.6-4 I'. AKTHBHIHpORARHOE 3JAMHTHOR

Puc, 1.6-4 B. Monene JAYIIH Yenonexa nose MY3 - ananor AVIIH Yenorexa

Puc. 1.6-4 JI. Ilnaneta Caryps — Puc. 1.6-4 E. TentoBas o6onouxa CajakTHKy
AYHMIA Iaaderapaoro yporus - AYIOA TanakTHYeckoro ypoBHs

Hzeecto, 4ro MatpHubl BecemepThbix JIVI He BO3MOKHO YHHYTOXKHTh, OHH
CYWECTBYIOT BE€YHO B MHXPO-, Makpo- # MeraMupax wawero mHoroMepHoro
Muposganns.  JIYUIH ecTh He Tonnko y pacTeHuil, JKHBOTHHIX MAH Jogel. Onn
OBIBAIOT PA3HBIX HEPAPXHYECKHX YpoBHeH (pHc. 1.6-4). Bcee anemenTapnble yacTHLM,
aTOMBl M MOJICKYJBl ABMIOTCHS SKHBBIMH CYLIECTBAMHM C ONPEACAEHHBIM YPOBHEM
CO3HAHHA u Pasyma n obmanaror JYIIAMH camoro HH3KOTG ypOBHA. YCIQBHO
MOKHO CKa3aTh, YTO B MUKPOMHDE, HA YPOBHE aTOMOB, 1K0G0M atoM asasercas JYIIOH
(pnc. 1.6-4 A), a Ha yporHe MomeKy — mobas Monekyna apaserca JYIHOM (puc. 1.6-
4B). Amnanorom AYUIU sasiaserca u AKTHBU3UPOBAHHOEC BOKpPyr Yemopeka ero
JaluMTHOE Tode «Mepkala-YnueepcyM-3pesgarpon» (MVY3, [4]) (puc. 1.6-41). B
Makpo- u MeraMupax JYIIAMH obnaparor [Inanets:, anaktukd ¥ BceneHgbie
(puc. 1.6-4 ]I, E). Bce ouyu He TONBKO pasyMHBL, HO H HX Pasym Ha MHOTO NpeBOCXOIUT
yenopeyeCKHh. Takum obpaszom, Bcé B Muposaanuu pasymuo n umeer JYIIY.

JUI8 ManpHERIIero U3ioMeHus MaTepuana HaM HaJo BBECTH MOHNTHA «IBOHHH-
KOB» M «TpoiunkoB» Yenosexa. Kawzbi M3 Hac yxe B Hamem TPEXMEPHOM MHpE
HMeeT MHOKECTBO ABOMHHKOB. JTO HE TOJBKO HAlM JIBOMHHKU-ONH3HENHl, OueHs HO-
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XOXHE HA HaC, HO W
AK0AN, HOCAIMHE O/IHHA-
KOBbLIC C HaMH HMcHA,

rgfgmm E‘f Or4ecTBA K daMunuu.
, m::% " Ecau  YenoBek wumeer
EYTUER KM4, QAHHAKOBOE ¢ BA-
B _ “Eroaeka wrea nnes  LUHM, TO BBI C HMM TOI-
ROROMHTERLHAR COEP T
e Somiia—_— wwivaran cogra KOYCHEL K OZHOMY 1
WY RKEKOH Y
fukcron LSeEmiA TOMY K€ POACTBEHHOMY
AT JHEpProkanany, coorsel-
"mciaws CTBYIOLIEMY FTOMY
P4 A¥H "
o - uMmenn. He caynaiino B
W LHEPKBH B 3anHcKax Ans
AR MOMHHAHUA YKA3LBACTCH
OHIMMECKDE Ty | a.
i ﬂ HACHORWIEE TOIKO  UMA.  AHa
‘*E"ME"Q\ L/ HOVHYHOE  OIHHAKOBOE
e —— _ oHepronoakmovenye
e TaE POOTARHCTDE OyZeT M NpH coBNane-
NPA, TYHIE

HaTTOMILE) " HYW OT4ecTBA Hau (a-
QTPABATIA KAPLA MuiHH. Kpome TOro, y

B ROAOMKYEALHOM
ormdatennd TG KaXKNoro M3 HAc €CTh

WMHPA COMHLA

COEPA MHPA : -
JiYMbl (MEHCKHW MHOXKSCTBO IBOHHHKOR

AGIIERT. WHb) M TPONUHUKOB (B CuILy

Puc, 1.6-5. TpueaAWHCTBO 3epKATLHO-OTPAKEHHLIX ABOHHUKORB TPHEAMHCTBA HAUero
H TpoiiHuKkoB HYenoBeka, mpuHagiexanmx Mupam: 3eman, MMpO3AaHHAA) B MHOTO-
Jdyawm u Coanna. B. «Cxnagpisanue» 180iipuKa 4 TPOHRHEKA

. MCPHBIX TIPOCTPaBCTRAX!
Yenonexom ¢ HuM camum. B. Cdepor Tpéx Mupos p poctp

napanjiefbHbIX,
3EPKANLHBIX, CIIHPATIBHBIX, FOPHIOHTAILHBIX, BEPTHKANBHBIX, AHATOHATBHEIX M JPYTHX
Mrpax. B MUKP kak pa3 u ucnoab3yercs meTon BeeneHekoro oTpaboTkn kapMsl Yepes
ABOWHHKOB W TPOHHUKOE Uenosexa BO BCeBO3IMOKHBIX MHOIOMEPHEIX MPOCTPAHCTBAX
[3]. Pacnonoxkenue asotinnka Yestosexka Mupa JIyHbl w ero «Tpofinuka» mMupa ConHiua
OTHOCHTEJIPHO (PU3MUECKOr0 TeNa MpeACTaBNeHo Ha puc. 1.6-3.

Bepuémcesa x morsTuio JJYIHN Yenoscka. Hoxa repmunom «JIYILIA» norumactes
Ta Cywnocts, Tounee eé CO3HAHUE, kotopoe cobupaer u o6beaHHAET KHIHSHHBIH
ONBIT HHAMBHAYanbHOro BomiouicHus. CBEPXJIVILIA xe upenacrasimser coboi
ropazgo Oonee kpynHyw CymdHocTs, obaagaontywo rpynnossiM CO3IHAHHEM,
KOTOPOE COJCPKHT B ceDe XH3HEHNbIH ompiT MHOrux JVIUI wax camoro Yenoseka,
BIJIIOYas €ro NBOHHHKOB W TPOHHMKOB, TaK M 4N€HOB €ro CeMbU B DPa3HbIX
BOMIOWEHUAX. TakuM 00pa3om, BOTUIOINACTCH He OTaembHas equHuua COZHAHUS -
AYUIA, a nuveudo Cymuocte CBEPXAYIIH. Ormetum, uro nposasiicHue 3ron3mMa
oraensHod JAYIIOK) asromarnuecku wzonupyer eé¢ ot CBEPXAVIIH, u tem
CaMbIM HE JAET BOCHONILIOBATLCA €€ CHACH H MOWpI0, 2ITO OYHET MOpPOI0:0KATHLA
J0 Tex nop, noxka HHAMBUA uepe3 JII0OOBE He O0CBOOOAHTCH OT paMOK coBCTBENHOTO
IrOM3MA W HE CTaHET caM ynpasasts csoeil CBEPXJIVIIOMN.

Hrak, acnext AYIUU UHenoBeka — 310 Hame nmamiee «H» — COBOKYNNOCTD
CYOJIHYHOCTEH B HAIUECH NICHXMKE, KOTOPbIE COOTRBETCTBYIOT HAMIHM HPEABIAYI{HM
BOILIOHICHHAM (IBOTIOHHOHHLIM 3BEHLRAM), KOIJa Mbl OBLJIM PACTEHHUHAMMN,
KHBOTHLIMB W oabMu. Kpome nnx, B JIVIHIY Bxoant cy6aH4nocTy BeexX wi1enop
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Haweil CeMbH, ¢ KOTOPbIMH Mbl TIOCTOAHHO BCTPEYacMC BO MHOTHX HAaIUMX

PCMHKAPHAUNAX, A TAKKE CYOAHYHOCTH BEAMKOr0 MHOKECTBEZ HAIRX ABOHHRKOB

H TpoiinukoB (pic. 1.6-7, 1.6-8).
L *h

A. [lyma xenckoro acnekta  b. /lywa cpenncro acnckra B, Jlywa My%ckoro acnekTa

Puc. 1.6-6. Cxema cTpoenns Y1 Yenopeka KeHCKOry, CpelHero M MYyCKOro
RCMEKTOB, COOTBETCIBYIOIHX TPpéM SD-wapam-3Be3gaTpoHaM BOCLMOIO ypoBHS

. CBEPXOYIWA YENOBENA B BUAE
G SD-IUAPA-3BE3AATPOHA
CPEIHErO ACNEKTA

Puc. 1.6-7, Cxema

CTPOCHHA MATPHUbI
COEPA CO3HAHMS CBEPXAYUIU

Henobeka cpeanere
ACMEKTa BOCBMOrQ

CYBRUYHOCTU NPOILINBIX YpoBsusa
BONNOUWEHWA YENOBEKA,
YIEHOB EFQ CEMbM,
EF'0 JBONHUKOB
N TPOMHMKOB
B8 BMAOE 4D-KOHYCOB

Ovlia YENCAEWA B Buge M
SD-UWAPA-IBEIQATFOHA A1 %
MYXCKOTO ACHE{TA

AYLIA YENOBENA & BWAE
SDAUAPA-SBEIOATPOHA
MYXCHArC ACNEKTA,

A

G d “"Tl,:‘,’:_‘
- e - S—.._I
oy P &,

hig:

e
P T

/CYERMUHOCTH NPOLINBIX

BONNOWEHWA YENOBEKA, EOINOUWEHUA MENOREKA,
YHEHOE EMD CEMBM, YREHOB ETD CEMBW,
£r0 ABOUHUKGE EI'C ABOMHUNOEB
H TEOUMKKOB M TPOAHMKOB
B BHAE 4D-KOHYCOB B BUAE 4D-KOHYCOB

Puc. 1.6-8. Cxema crpoenun matprunt Kpuerania JYIHH Yeropexa
MYKCKOr0 acilekTa BocbMoro yposus. A. Bra cGoky. E. Bua ceepxy

63



Hcrionbiys  TEpPMHUHOHIOTHIO  MHOIOMEPHBIX  mpOCTpauciB, beccmeprras
CBEPX/IYILIA Uenopexa mnpeacTasiaseT o060l  HeHPOHHO-IeHETHYECKYIO
MaTpHUY-apXHB B BHAe MATHMepHore (SD) mapa-3se31aTpoHa, KOTOPLIA COCTOMT
M3 JHEPrOHHQOPMAIIHGHHBIX MRTPUNL, CBEPAYTLIX B YeThipéxmephble (4D) Kouychl
(nompofHee 0 MHOroMepHbix mpocTpancTBax cM. [3]). ITH 4D-KOHYCHI XpaHAT
NaMATL 0 CcYONHYHOCTAX TNpoULIbIX Bomsiomenuii Yeaoseka (pacTenus,
KHBOTHbtE, FHOAH) H 4ICHOB €re CeMbH, a Talkke 0 CyOIHTHOCTAX ABOHHHKOB M
TpoiiHukoB >Toro Yenoseka (puc. 1.6-6 — 1.6-8). Tlockonpky CymeCTBYeT TPH BUAa
5D-1apos-3Be31aTPOHOB (KEHCKHMit, CpemHuit u myxckoil), To u JYIUA Yenopeka
UMeeT TPH COOTBETCTBYIOIUMX acriekTa (puc. 1.6-6).

TakuM obpazoM, noa CBEPXIOYIION YenoBeka noHHMAaeTcs CUCTEMA M3 3THX
Tp€X NATHAMEPHbIX IUAPOB-3B€3/{aTPOHOB BO Beell ux monHore. A JIYIIA storo
MHIUBUAA [pencTaBiaser coloH JMHm  Kakylo-To 4acte ero CBEPXJIVIIH -
COBOKYINHOCTb AKTHBH3UPOBAHHLIX HM UCTHIPEXMEPHHRIX KOHYCOB ¢ WHpopMaimeii,
OTBEYAIOLIMX HapabOTAHHOMY XH3HEHHOMY OMNBITY.

Ynpouiéhuo 4D-kodycei 8 matpuie AYLUH MOXHO NpeacTaBHTh Kak MHOIO-
CpaHHbBIe KPACTAINE], KaK JTO MMoKa3aHo Ha puc. 1.6-8. Toraa ssonouna JYLUIH Yeno-
BEKA 3aKJIOMacTCs B cBoeodpasnoli «kpucranmmsaimn» Marpeis ero JIYIIH - nocre-
EHHOM H0OaBICHHCM HOBHIX IPAHCH KDUCTANIOB M MX aKTHBH3aUHEH — 3anmo/iHenneM
3Hepried W uMubopMauueil, a Takxke «o0pacTaHMeM» HOBBIMH KPHCTALIAMH, COOTBET-
CTBYIOWMMHK CYONHMUHOCTSAM HOBBIX YICHOB CeMbH, HANpUMEP CYOIHUHOCTAM POIAUB-
wmxcs neredt. TaxuM ofpasom, passutie HYIUH onpemensercs xoaHdecTBOM H
KaueCTBOM HAKOIJICHHOW sHEpronHbpopmauvu B kpuctamme JAYIIW Yenopeka —
pa3pabOTKOH MM Pa3/IMUHbBIX BHIOB DHEPrHH M KadecTB ero xapakrepa (cM. puc. 1.6-9).
Ha aToM pHCyuKke mpelcTapieHa cxema Marpuubt Kpucrania kavecrs Jymu Henoseka
BOCBMOTO YPOBHA, BKNHOYAKOIAS BOCEMb BMJOB JHEPIHH, MEPEYHCNEHHBIX B NOpAIKe
BO3PACTAHUA WX KauecTea: 1) pusndeckyto, 2) cexcyanbHylo, 3) snepruo Hagexaei,
4) ncHXO0IMOUKOBAIBLHYI0, 5) dHepruio MaTepuadbHbIX Gaar, 6) sHepruio 3Hannit,
7) snepruto Baactu u 8) anepruio Bepet.  KpaTtko onuineMm 3Tu Buabl IHEpruii.

PHIHYCCKan IHePIuA OTPaXKaeT obulee cocToAHUe opranusMa YenoBeka. B eé
OCHOBE JICHKHT, MpekIe BCero, QU3vUeckoe 3X0POBhE. NMPEKPACHOE COCTOAMUE 1103BO-
HOYHKMKA, TMOKOCTE H MOIBWXXHOCTH CYCTABOB, HOPMannhas pafora KenyaoumHo-
KHIIEYHOTO TPaKTa, CEPIEYHO-COCYANCTON, HEPBHOM 1 BCeX APYTHX CHCTEM OpraHH3Ma.
JTa 3HEprud TaKKe BKIOYACT MOTHOUSHHOS PA3BHTHE H QYHKUHOHHPOBAHHE [ATH
OpraHOB YYBCTB. 3pEHM#, Cnyxa, OOOHIHUS,
BKYCA W OCS3aHHS.

CekcyanbHast 3Heprra. [lo Haamuio
YIOH 3HEPrUH BCEX JIKAEH MOXKHO YCIOBHO
paznennTs Ha TpH THNa: UHgpanon, Hopmaron
u Cyopanon [35]. K Hudpanoay orHocATCH
MOAU €O C/1a0BIM CEKCYaIbHBIM OOTEHUHATOM.
Hx xapakreprsyeT aHaTOMHYECKH [JIOXOE
pa3BHTHE BTOPUYHKIX NOROBBIX MPU3IHAKOB,
Paz/IMuHBIC 110JIOBbIE OTKICHEHUS: CTpeMaeHHe
K OJFIONONOH 110084, VIMIIOTCHITHS,
dpuruasocts. K Hopmonoity oTHocATCS Moy
PHC.1.6-9. CKEMa MATPHILI-KPHCTALIA C HOpM&JIbHO paSBHTblMH rlepBHIIHLIMH H
wasects Jyuin Henoexa 8-ro ypoBUS pronyiup vy [10/TOBLIMH IIPH3HAKAMH,
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C HODMAJILHOM, TAPMOHMYHOH NCHXHKONH. Y HHX HE TOILKO AOCTAaTOYHO HEPrHH AN
TOTO, 4TOOBI XHTb H PaboTarh, HO H YXE HAMEYaeTcs CnocoBHOCTE cy0nMMHpOBaTh
CEeKCYalbHYIO SHCPIHIO, T. €. TPAHCHOPMHPOBATE €€ W3NHMIUKM B APYTHE BUABI SHEPIHii 1
HApaBAATb, HAITPUMED, Ha TEBOPYECTBO U CAMOCOBEPUICHCTBOBaHWe. Cynmpamo.r — 31o
HOCUTENH BEICOKOTQ YPOBHA CEKCyalbHOH 3HepTHH. OHH HMEKT BO3MOXHOCThL 3d-
HUMAThCH CBOUM PA3BUTHEM ¥ KYXOBHOH paboToil 3a cuer cyOiuMalny e& HINHIIKOB.

Iueprast Hagexan! Nagét nopuepKky 1 cTUMYIl B JKeNaHUH BELKHTE CYIHOCTAM
B Kocmoce B cambiX CIIOKHBIX YCIOBMAX WX cyllecTBoBanua. He ciyuaiiHo rosopsr,
uto «Haodeowcda yuupaem nocreoneiiy.:

IIenxoyMonnonansuas >neprun. O paspaborke YenorekoM aToroe BUaa 3nepruu
CBHJETENBCTBYET DASBHTHE €r0 3MOLMOHANBHOH cdeprl - pazHooOpasue M rnybuna
IMOUHH, CHIA JKeNaHHH M Hakan crpactedl. Huskuil yposeHb ICHXO3MOUMOHANBHORM
SHEPTHM [TOPOXHAAET YENOBEKa PABHOAYIIHONO WM TPYCIHBOro. HUYTO B XKH3HH €ro HE
BOJIHYET W HC B COCTOSHHM BBIBECTH M3 ciiauxu. Crpax jgenaer ero CAepKaHHBIM — OH
TOBOPHT K CMECTCH THINE JPYrdX, HHKOTAA HE 3aHMMAaeT PYKOBOISIMX NOCTOB, G0SCH
OTBETCTBEHHOCTH H HE HMEA 4ecTONoOMs. YPOBEHB NCHXO3IMOLMOHATIBHOH SHEpPrHH
MOMXHO CYHTaTh [JOCTATOUHBIM, €C/IM YrOlkM ryf uYenoBeka HampasleHH BBeEpX,
a HC BHH3, M €CIM OH ropasfo 4alle panyercs, 4YeM MNperaeTCs NEualH.

IJHeprus MaTepHAbHLIX Oaar (GoratcTea, ZicHer M T. 1L.). B aToT BHA 5HEPTHH
BXONUT HATMYHE KBAPTHPHI, MAIWHBL, YPOBEHp 3apaldorHoil miarel H T. 4. Yenosek,
001aar0LUMiL CpelHHM YDOBHEM DSHEPIHH MATepPUATLHOTO HONOKENHHI, CrocobeH
MPOKOPMHThL CBOI) CEMBIO TaK, 9TOOBI Bce €€ UNEHBI MOINIH KMTh NO-4YEJIOBEYECKH,
A0CTOWHO. UYenoBek MKe ¢ BRICOKHM YPOBHEM 3TOM SHEPIUH RODKEH HMETb, 1O MHEHHIO
A. A. JlesminHosa [35], Mecauynwiii goxon oxomo 3000 gonnapos CIIA.

Inepran 3uanwi  (MudopManmM). 3roT BHL DHCPIVH  XapaKTEpH3YeTCA
ypoeHeM oOpasoBanus Yenoseka W 00béMoM ero 3mamuii, Ecm pews upér o
HOJUIMHHOM BJIAJEHHU 3Heprucil 3HAHWU, TO 4YeNOBeK AODKEH OLITh HE TOJIBKO
npo)eccHOHaNOM B CBOEH 001aCTH, Blafes MOJHBIM 00BbEMOM 3HaHMIL B H36paHHOM
Aene, HO ¥ UMETH 10CTaTO4HO HIMPOKHA HAY4YHBIH KpYro3op B APYTHX obnacrax.

JHeprus BaacTu (opranuMianmonsas 3Hepris) — 310 CHOCOOHOCTh YENOBEKa
CO3JaTh W YCNENHC VOPaBIark Kakou-mudo CTpykrypod (MpOH3BOACTBEHHOM,
COUMANILHOM, TIONMHTHYECKOH H Ap.).

JHeprus Bepbl noaaepxusaeT Bee npoliecchl B KocMoce. Yenosek JomkeH
BEPHTH BCceM 3akoraM KocMoca, ONpeesaioNMX €ro KH3HeaeaTeIbHocTh. OH fomkeH
BepuTh 8 TBOpHA, BEPHTE B JKU3HE JaHHY0 TBOPLOM, BEDHTE B IyYlly:0 XH3HA, GoJee
COBEpIEHHYIO, MO0, 4eM Bble nNoAHWMaercs CymHOCT, TeM B OornsureM
npocTpaHCcTBe KocMoca oHa 1aeT Pa3BATHe BCceMY KHBoMy. TOT, KTo ofnanaer 3Toi
SHEPrueH, B MOJHOW Mepe CrocoOeH NPOTHUBOCTOATh BCEM HANACTAM B JKECTOKOM
OoprOe 3a cymecrsosanve. Hemapom B bubmym ckasawo: «ffo Bepe eozdacmcs».
CylHocTs, notepssuias Bepy, paipyliaercd U VHHYTOXAETCA.

Dueprud Bepel CTOHMT BbIlle BCEX pPaHEE [IEPEUMCIEHHBIX BHOOB 3HEprui,
HaYMHasd ¢ HU3MYECKON W 3aKaHYHBAS OPraHM3alHOHHON. SIpKHe NMPHMeEphl HOCHTENE!H
3HepTHH Beper gaét bubmma. Hwucyc Xpueroc, HMes KonoccaibHBIM 3almac 3Toro BHAA
BHEPTHH, MOT HAKOPMHTE NATH THICAY YeNOBeK (SHEPrHA MaTepHaNbHLIX Onar),
MCLENATL, W Aaxe BOCKpewarh w3 MEpTBEIX (u3nueckas M NCHXO2MOLIHOHANbLHAS
IHCPrUM), YIUThL H TpeABHAeTs Oynyilee (dHeprus 3HaHuid),
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IBOMIOUHUA MATPUL AYWH YEJOBEKA

Puc.1.6-10 A. Matpsua  Puc. 1.6-10 5. Matpnua ~ LH¢- 1.6-10 B. Marpana
AYIIHU Tperero yposus JAYLUH geTBEpTore ypopHs

AYHUIH natoro yposHs
Yenosexa Ilaroit Pachl
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Puc. 1.6-10 1. JuepronnpopmanuoHsan
MaTpaHa Co3znanua Yenomeka
«llBeTok AKu3nM» WeeTOro ypoBHS

Puc. 1.6-10 I'. Marpuna IYIIH
mwecrore yporua Yenosexka Ilatoil Pach
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Puc. 1.6-10 E, Matpuna JYIIIM  Puc. 1.6-10 XK. IuepronagopMaunoHHan MATPULA
8-ro yporuu Yenoseka [aToii Pact  HanCo3nanus Yenosexa IBIJVIM 8-ro ypoBus
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JAYIIA wmoxer OBITL pazHBIX YPOBHEH: HU3UIETO, CpeaHero M Baicuiero.
Isonrouria Marpun JAYHIW Yenosexa npeacrasnena wa puc. 1.6-10.  Jina marpuunb
AVIIHN OIECTOIO  YPOBHR  PSAZIOM TPURCAEHA  COOTBETCTBYIOWIAN en
3HeProuHpopMaumonnas marpuua «lisemox XKusnu» (puc. 1.6-10 I, moapobree cum.
[}, 2]). AkTuBHM3aumMg mocienHEN Kak pa3 W MPUBOJMT K pasBUTHIO maTpuisr JJVIIU
atore yposua. B ocnose Matpuu JIVILIH c BoceMOro no JBeHaAlaTelil ypOBHEH Jexkar
y#e sHeprouHpopManuonuele MaTpulel «lleemox Bcenenckoii qyxoenod Tiwbeu u
Mydpocmuy (LIBJIJIM) yposua HanCosmanus (puc. 1.6-10 XK, mogpo6uee cm. [1]).

Mexaynapoanas Akazemus Hayk Ilnaneraproro u Beenewckoro CuHTesa
Ocosnanna Yenopeuecta (MAHITBCOY) Ha 6ase «Mexnayuapoasoro Ilentpa
Kocmuueckoro Pazyman (MOO MIIKP) npoBosuT HayuHO-HCCIEAOBATENRCKYO paboTy
no u3yyennto CO3HAHWA u acnexktoB nuunoct Yenopexa. B Mae 2003 roga Ha
cemutape «Popmyra Vcnexay ciaymatensMH AKaJeMHH GhUTa TIPOBEACHA OTPOMHAA
lpakTHveckas paloTa M0 «pEeMOHTY» U aKTHBH3auuu Matpun J(VIL, VXA,
MOHAJIBI u CBEPXMOHA/JIBI ¥ BOCCTaHOBICHHKO 3HEPTETHUYECKKX CBA3eH MExIy
HAMH ¥ ceDa, y unenos cBonx Ponoseix Jlper JKu3uu, y macenenns CTpaHel W BCei
ILIAHETH € Nedbi0 0310POBNeHHS H YJayuuleHHs rTenodonna YenoBeuecTBa,

Ha puc. 1.6-11 B xauectBe npumepa npeacrasiensl Matpuusl AY1L oanoro u3
CIYINATEACH M €ro POACTBEHHHKOB. IIpu 3ToM OBITO BHIABNEHO, YTO YV OONBLIIMHCTBA
moaeit matpurusl JJYIIH u JIYXA 6611u «oGrpeI3eHB H H3YPOAOBaHEl 2CTPAILHLIMH
CYWHOCTAMH (Ma(IOKAMH), MMENH HENPaBHILHYI) (OPMY M COCTAaBIAIM OKOJIo 10—
30% ot HopManbHOrO coctosihug (puc. 1.6-11, 1.7-8). Ha dusuueckom nnaxe 310 npo-
ABJIAIOCE B BUJE BCEBO3MOMKHEIX 3aboneBaHHil, B TOM 4HCIe XpoHHUYecKHX. OKasanocs,
uto y Beex ecte TOP VXA, Bo oH, kak npaewuio, e nomnioueH K AVIIE, n unausun
HE 3HACT, KaK 3TO cAenars. ns Takoro noaknioueHus HeoOXOMHMO 3a1aTh IIPOrPaMMy:
«A ocosnauno sxmouarw Ceobody Boau u Ceobody Buvibopa u coedunsw csoio
AYILY ¢ IYXOMp. HeobxomanmMo npodyBCTBOBATh ITO COCTHHEHHE MO PE3KOMY BO3-
pACTaHHIO BAIICH IHEPIETHKH (HaCTy[meHHe cocTosaums 3Hdopun). Hanee CAcayeT BOC-
CTaHOBHTH cBsaH [JYXA ¢ MOHAJIOM u MOHAJIbI co CREPXMOHAJIOM no ana-
JIOTHUHBIM nporpaMMas. Y MHoTHX mogeid matpuus! MOHAJIBE 1 CBEPXMOHA/IBI
€CTh, HO OHHM HaxonfATcs B crsweM coctogund. B MAHIIBCOY paspaGorana uenas
KOMILIEKCHaAs CHCTeMa 1o akTteBusaumu JYIIH, AYXA, MOHAJBI u CBEPXMO-
HAJIBI HenoBeka 4epe3 CNelHaTbHYI) OHOIHEPreTHYECKYHD MMMHACTUKY, THIIEPIEH-
AeHTaneHble MeauTauun BeeneHckoro (I'MB, [3]) u zpyrse METOAMKH, KOTOphIE
NO3BOSIAIOT TPEHUPORATE 3TH ACIIEKTHI IMYHOCTH MHEAWBHAA (nogpodsee cm. [1]).

Y boapinuKcTEa mo0aei HA 3eMie B cuay X HH3KOro ypous CO3HAHMNSA
pPAa3’BUTA UMEHHO 3TA YacTh JIHUHOCTH — HH3ee «S» - AYIIIA. Brraer gaxe, uto
Matpuua JYILIKM ne moxkmouena K auckeTam aypel — OMOKomnbioTepy Yenoreka
(0 TaKMX HEOAAX TOBOpAT, 4To OHM «Oe3 [Iymu»). 3ITO Mo CyUIECTBY ROJYJIIOIN.
Hx cosnanye HanpaBieHO JHMIUe HA YAOBIETBOPCHHE CBOWX JKEIAHHHA M HMHCTUHKTOB.
[Toaymonu Haxoaates B CTaIHM CBOETO HAYANBHOIQ PA3BUTHA, A/ NPHPOILI U XKH3HH
ond Oecronesnsl. Ilockoasky HMEB pyKoBoaaT Husmue «SI», HX ypoBeun
CO3HAHHA Oam3ok k ypoBHio Co3HaHHS pacTeHMH H KHBOTHbIX. «5 %enaw
ITON, «% XOYY 3TO», «MHE HAaJQ 3TO, OTOMY YTO 3T0 — YAOBOALCTBHE BJIT MEHS», — BOT
CXeMa HX wMbILUICHHA. [lpenen WX JKeNaHHWN: «IOXpPaTe BIOBOJB», OO0 CMEPTH
HATIMTLCA», «MOCHATL B [PA3M, [A€ NPUAETCA» H «PasMHOXKHTHCA-PACILIOAUTHC,
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Puc, 1.6-11. JAYIIIA oTia A0 M Mo¢he paBorbl No ¢ BOCCTAHOBICHHIO H AKTHBH3IALMA,
Buaro, uto o paborn! (A) matpuna JYVIIK «obrpwiseHa» acTPAJLHLIMH CYUHOCTAMH,
a mocne «peMoHTa» (B) ~ uMeer mpaBMIBHYIO GOPMY

Puc. 1.6-11. XVIIA peayulke 10 4 nocie paGoTel Mo e BOCCTAHOBJIEHHIO H
akTuedaanun. [o soccranosnenns (B) marpuia AVIIH mmeer HenpaBunbHyio
«pa3smasaHayto» (GopMy, a nocne (I') — €& LEAOCTHOCT BOCCTAHOBJIEHA

E

Puc. 1.6-11 AVIIA 6abymixn 20 B npocie paboThl N0 eé BOCCTAHOBISHHIO M
axtasusanun. Jo paborsr () matpuua JYHIM pasopobnena (pasasoeHue JAYHOCTH),
a nocae (E) - crana enHHbM lenkim
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Takue mONymOAM TONHOCTBIO OTOXIECTBAAOT ceOs ¢ (u3HueckuM TenoM. Hx
otnvuaet Oe30TBETCTBEHHOCThH, OTCyTCTBHE (COBECTH, *MHOXKECTBO  pa3IMYHEIX
COMHEHHH, MepexkuBanuii W crpaxosB. CerofHa TakMx NOIYTIOACH, PYKOBOJMMBIX
HU3IIMMH «JI», nomasnswomiee GONBIUHHCTBO Ha Hawel IUiaHere — Okomo 82%
HaceJleHHd H TOoAbKC 18% npUXOAMTCY Ha noAeH W MPeACTaBHUTENeH Bbicmmx
Husunuszaunit. W3 Bubnnn: «Ecau xouews ysnams wucio aodeti, coumu wucno 36epay.

Koraa y 0JTHOr0 U3 CBAIIEHHOCTYKHTENEH OTKPBUIOCh SICHOBHAEHHE, OH C YAWB-
NEHUEM YBHIEI, 9T0 B (pH3MUECKHX 00010YKaX MIONEH HAXOAATCS AAIEKO He NIOAH. JTO
— 3MEH, IITHLIbI, HOCOPOTH, JIOIHAIH, CBHHBH, KOLIKH, cOBaky, 06e3bauml (puc. 1.6-12 A),
a TaKKE JHOLH-MEXaHW3Mbl (kHOOprH, puc. 1.6-12 B), ocHameHHBle paznUuHBIME
BHICOKOMITbIOTEpHEIMM cuctemamu (BKC, [15]). Yem Gonee He passuta CyIUHOCTD, TEM
oTBpatuTenbHee €€ obnuk Ha ToHKHMX Tianax. [locne cmepTH abGCoONOTHO BCE HMEOT
BO3MOXHOCTE YO€AUTHCA B 3TOM — MHOTHE caMH cefa nyralorcea. A Guopoboram u
MOHCTpaM TaM, HZ TOHKHX IIAHAX, YXe HEe CKPbITh 32 (PU3IMYECKHM TEeJIOM CBOEH
UCTHHHOW CYIIHOCTH, OBH W OpOAAT TaM TOMNAaMH, Myras JKUBYHMIMX BO CHAX,
a yMepuix — Hasey... Q4eHs MHOIO JINKMX, IOPOH UCKOMAEMbIX (IMHO3ABPHI, APAKOHbI
M T. 1I.), 1 HE3EMHBIX JKHBOTHBIX, KOTOPBIX AK€ OMUCATh HEBO3MOXKHO. K coXaneHu:o,
3TO PeAJBHOCTE, 3 HE Hay4yHas QanTacTHKa. ¥ Bcex 3THX MOHCTpPOB poxparoT Matep,
BCE BHEUIHE — MIogu. OyeHs 4acTO AaXKe BHEUIHE JHOIH-KHBOTHEIE O4eHb MOXOKH Ha
CBOE BHYTPCHHEE COAEpXKAHHE: Y JIIOACH-HOCOPOroR — GONbIIHE HOCHI; Y JFOIEH-[TTHI] —
MAJIEHBKHE 11232 W 3arHY TR HOC; Y MOAEH-XUIHHKOB ~ OCTPhIE 3yObl. UX HCTHHHOM
CYLIHOCTH IOJNHOCTBI0 COOTBETCTBYET M MX Xapakrep ¢ APKO BEPaKEHHBLIMH
KUBOTHBIMH KayeCTBAMH M HWHCTHHKTaMH. MMeHHO nonmymiond, ofnamas 3BepuHOi
KECTOKOCTBIO,  COBEPIUAKT  BOpIIyl0  4acTb 0c000 TAKKUX  OpeCcTyMIIeHHI.
CnpageiMBOCTH  pand HAA0 OTMETHTb, YTO MHOTHE JIOIH-XKHBOTHEIE MOFYT
38HUMATBCA PabOTOH, Naxe TBOPHECKOH AEATENBHOCTBIO, XOTA €CTh CO3AAHHA U THCTO
*KHBOTHOTO yposHs (moapoOHee cm. [36]).

buiBaeT em€ xyme. B ofomouxke dyenoBeka MOTYT OBITE HaceKOMBIE: YEPBH,
NayKH, OCHI, KJIOMEI, TapakaHel (puc. 1.6-12 B) — u naxe pacTeHMs: penucka, pena,
nomyx u ap. {puc. 1.6-12T). Tlopoi, korja 4YeaoBeKk BHIXOAHMT u3 cebsd, Y HEro
CMOHTAHHO OTKPHIBACTCA INPO3PEHUE H OH HAYHHAET «HA3uiBaTh BElld CBOWMH
umeHamm»: «Hy n nomyx (pena) xe Tei!»... H, Kak npaBuio, nonanaer s Touky. Bot
TaK BBILIIAAHT 3¢MHOE YENIOBEYECTBC B HCTUHHOM CBOEM 00JIHKE HA TOHKHX I11aHaX.

Meuorue ACHOBAIAINE NMPOCTO BIAJAIOT B WIOK OT YBHACHHOTO. BOT OAWH U3
XapaKTEepHEIX pacCka3os: «flexomopoe 8pems A ne mozna e30ums 8 mparchopme. A
CRBIUANA, «YYBCIMEOGANAY CMPACHBIY 36EPUHBLE 3anax om MoOeli-3eepeli, sudenq, Kax
OHU KudQiomcst U pgym dpye Ha opyea 3ybamu Ha Yacmu (Ha TOHKHX nnavax). Ha
dustneckom naarne 3mo HolIU CCOPYI, OCKOPOACHUA, OMACOBKH, OPAKY, MPAHCROPMHBLE
cmuiyku...» [36]. Bor oTkyna 3eepuMHag arpeccus, N€Hb, anatHs H TAra K HHZKUM
IHEPrusAmM!

Eciu neped UenoBekOM HCTHHHBIM CTOAT BOMPOCH! JlyXOBHOTO pocTa, TO JUIA
MONy1H0AEH BLICLIMM YDOBHEM SABIICTCA MUlaHKA Yenosexa, T. e. KM xoTa OBl 4OPAcTH
J0 YeI0BEYECKOro o0IHKA Ha TOHKHX TUIAHAX. 3a49eM, CKAXKEM, YeNoBEKY-CBHHAE
Jakomei Kocmoca - emy 61 moxkparh, MOCDATh B IPA3H H Pa3MHOMHTBLCA...

HNonynwoan — Hu3WHKeE «A» ~ 3To Moaoasle ayipd. OHH YACTO PaCKPEIBANOT CBOM
BO3pacT, KOTJa HE MOTYT YTO-TO OOBACHHTH H TOBOPAT: «3TOTQ HE MOXKET OHIT,
MOTOMY YTO ITOro ObiTh HE ROJKHOY, UYTO O3HAYaeT: «ITO HE MOXET CYLECTBOBATS,
NOTOMY YTO 5 3TOTO0 HHKOIAA pPaHEE HE HCIBITHIBAIAY.

69



MOJNYJIIOAN — AVIIIH KHBOPIOB, JKHBOTHBIX H PACTEHHH
B UEAOBEUYECKHUX OBOJOYKAX (Pucyuxu A. A. BeeqeHckoro)

Puc. 1.6-12 A. Kenumina
¢ AYIHOH wornku

Puc. 1.6-12 B. Myxunna Prc. 1.6-12 T, Xenmuna
¢ AYHIOH Tapakana ¢ JIYUIOH pennckn
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Manogyune u jgaxe orcytetene JYIUU'' — nosanbias «Goaesus» GoabLIMHCTRA
moge. B osToMm cnywae JY¥YX He pazsupaerca M yxomut H3 Yenoseka. 970
obeclieHHBaeT UHANBUIA Ana Yenoreueckoil IMBHNIH3ALMM, [UIaHeTHl 3eMis u KocMoca
(bora), od craHoBHTCR HECNONE3HBIM CO3AAHIEM, TOAHBIM JIHIIL HA TO, YTOOLI CITYKHTH
yaoOpennem. CyLIECTBYET MPHHIMI €CTECTBEHHOrO IobanpHoro ot6opa JAYUI ana
IBOIIOLUUU LIMBHIH3AIUMH, COIVIACHO KOTOPOMY BBDKMBAET JIMINE TOT, KTO HYKEH B
Oymywem, KTo nepcriekTiper [36]. [lonynroom ¢ CO3KAHHEM PACTEHWi, KUBOTHEIX U
kubopros B 9eJIOBEYECKHX obonoukax Lisunuzanty = He HYXHbl.
Eid tpebyioTca moaM, KoTopele AyXOBHbI, HMMEOT passuthie JYIIIUM u VX w
HoGpOBONBHO OTA&IOT BCE CBOM CHIBI Ha Omaro ofwecrsa u Bcero YesosedecTsa.

CwmepTs — koHeqHas ¢aza orGopa. AYIUH u AYX ucTHHHLIX T04ed MAYT B
aKTHB UMBWJIN3alMU, NYIIH NONYIOAEH - B naccue. [Ipupoaa, cosepiias Takoil otdop,
CO3NaeT HHCTPYMEHT, € TOMOIIbLIO KOTOPOTO H3HB, HEB3Hpas Ha TaobanbHY0
katactpody Ilepexona, ¢MokeT BEPHYTHCS M NPOJOIKUTL 3BOJIOLHIC,

Ynomauytsti orbop JAVII Ba 3ToM W 3mkaercs.  Ecre B Bamen JOYIIE
YAOBOIBCTBHE OT JOAra, OT TBOPYECTBA He ANA cels — ANs APYTHX, CnocOOHBI Bbl
OTAABATH, HE Kanes cebf, CBOIO 3HEPrUIO ApYIUM, Bbl — Yenosek. 3aKoHBI NPHPOALE
kaTeropnuner. Joar mepen oOwECTBOM BLI3BIBAET OAHO ONpPEHeNeHHOE YYBCTBO —
JIro60Bb. B peaurusx ato 4yBcTBO HaspiBaT JI1060BRIO K mogam. JT106Bu JoCTOMHHEI
T€, KTO 3TY KM3Hb W ILI2HETY COBEPIICHCTBYET. A 0e31ennHHKOB, GecnonesHnix
MOTYOAEH, KOTOPhIE HUMETO XKU3HH HE HA0T, a JKIibL €€ YHHUTOXKAIOT, KaK capaHua,
MoOHTL HE 33 9T0. OHH He XOTAT CTAHOBHTHCH JHALMH, UM H Tak XOpOWO H YA06HO.
Tpya AVIIA uM crpawen, nens ¥ o6man JYIIIW — cname u ynoOuee.

Ho mano passute crowo JYIIY 1 Ha 3TOM OCTARHOBHTLCS, HAJI0 DBOTIOLUOHHPO-
BaTh Janbllle. JTO KaK e31a Ha BelloCUMeAe — OCTAHOBUTBECA — 3HAYHT YNacTk.
He ocranasnupaiiteck B CBOEM IYXOBHOM DPa3BUTHH, HOO ABHKEHHE — 3TO KU3Hb,
H certuac nepen Yenoseuectsom TIaTol Packl ¢TOMT 3a049a Ka4eCTBEHHOIO H3MEHEHHS
ceoero CO3HAHHA - nepexona ¢ ypoena AYILIH na yposun TYXA, MOHADLI &
CBEPXMOHA/IBI lilectoit 1 Bricmmx Pac.

1.7. A¥YX YEJOBEKA

Cnenyer paztnuats MHPOBOM JYX BOT'A, npouussiBatommii see Cyitiee B
Mmupoznatuy, ot AYXA xakol-1ubo CyWHOCTH {pacTeHMs, MUBOTHOTrO, YenoBeka M
AYWA YENOBEKA BBURE  ap.). Huxke Mbi paccmatpueaeM JIYX
SDLLUAPA-IBEIAATPOHA Yenoeeka. 1Y X — 310 Honee BbICOKUH

3HEPrOKOMILIEKC T10  CPaBHEHHUK C
NYIIOW. On 3aknansiBaeTcs B Kax-
moro Yenoseka NOYTH aBaHCOM, 3TO
HEYTO BpPOJE 3apOALIA, KOTOPBIH
BO3MOXKHO pa3oBLETCA, 8 BOIMOKHO U
Her. Cam no cebe VX He pasBuBa-
€TCH, HYXHO BONIEBOE JKEJIAHUE Ha TO
Puc. 1.7-1. Cxema marpuunt 1Y XA HelloBexa, yo3quua IOYXA - CBEPXCVI-
conepxameit 6D-TOP A¥YXA MK/) v {ocTH Yenopexa. JAYX paseusa-

5D-map-3pesnarpon JVIIH etca 3a caér JAYUIM Yenoneka,

" Cnenyet OTMETHTD, UTO HEPHbIE MarH H KOIAYyHBI yMerot kpacTs 1Y LU ntoaeit, npespanias
UX B «30MOu» Y paboB, BHIMONHAIONIMX AOOBIE NMPHKA3bI CBOHWX XO3#CH.
71



KORbLO 3HEPIOCBA3EW 8D-TOP [IYXA YENOBEKA (MKQ),
DACKET AYPisl C OYLIOW OstnHHﬂlowMH AYlN YNEHOB POAA
U TOPOM Q1¥YXA . %

CYENU4HOCTH
B AYLIAX
B BMOE 4D-KOHYCOB8 B BMOE 6D-IUAPOB-3BE3NATPOHOB

Puc. 1.7-2, Beprukaibhblii paipes TOPA IVXA n marpunsr JYIIH Yenosexa

TIAYHLIV
SHEPrOKAHAN
3HEPFrOCBA3N .y
ANCKET AYPbI FeE o
C ymo Y
7/, s MHAVE yATTLHBI
OBONOYKA/ / / 4 T BEUOKO b}OTIE&PIK
AYXA [ /¢ ENOBEKA - 4 |
/ | ‘ L {pOBONONNM ), \
% AYPbI | 3
AL T HAKPLI
YT MATPULE-
_’“RHCKETbI
S{AMATH
EPIOC
HAKP G MATPULAMWA- COEPhI COAAHUSA -
WCKETAM ACTEKFS! QYLLK
A AMSATU AYPE Fol A

Pac. 1.7-3. Cxema moaxmouenns UMITYJLCHOI'O KOJbLA AYXA
kK AYIHE u x auckeram aypol RRAMBHIYAILHoro OmoxomnbioTepa Yenonexa
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CAMBONbBI OYUIM U OYXA

wnAanbl - TOPbI -
CUMBONbI CUMBO/E|
ayiiuu

CHMBONLI |

OP -
CAMBON

Puc. 1.7-4 A, ®aaMaHACKas cynpyxeckas Puc. 1.7-4 b. Tepmarckas cynpykeckas
napa, XVII ek napa, XVI ek

CUMBONbI
OYLLH

iR

F ¥
Pue. 1.7-4 B. Caymartean MAHIIBCOY

B KOCTIOMAaxX XaHAa H er0 KEHbI Puc. 1.7-4 I'. BeHuansnHag KopoHA
(XaHckuii apopeu, Baxuucapai, Ykpanna)

73



CMMBOAbL! oYU W OYXA (npoaonxeHue)
/f..@ﬁ!(m BPAXMAITOWSA "

7~ I

NABPOBbI¥ BEHOK - CAMBON

FCUMBONG! NOBEQbI CUNbI AYXA

AYXA

CHMBON
Ayl

Puc. 1.7-4 K, Crarys Borunm
BuxTopnn

Puc. 1,7-4 E. Kos1oko.1 — renepatop Mepruii
AYUIA » VXA
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BAObl TOPOB OYXOB

Puc. 1.7-5 A. TOP JYXA
MEHCKOI0 aCneKTa

Puc. 1.7-5 6. TOP A¥XA
MYAKCKOr0 ACTMeKTA

TOP OYXA TOP OYXA
CPE[HErQ ACNEKTA CPEOHEMO ACTEKTA
AEBOYKH MANBLYAKA

TOP BYXA
MYXKCKOTo
ACMEKTA

TOP fIYXA
KEHCKOrO
ACNEKTA
Pre. 1.7-5 B. TOPBI AYXOB Pue. 1.7-5T. TOPBI I¥YXOB
CpeHero acueKkra bininenon
TOP AAYXA TOP iy XA TOP AYXA
CPERHEO AGMEKTA TOP fiYXA TOP RyXA MYKCKOFO  CPEOMHErD
HEBQUKA ; . CeHEro ACTIEKTA ACTIEKTA

AEBOYKH

TOP AYXA
WEHCKO O
ACREKTA

Puc. 1.7-5 1. Tpn TOPA A¥XOB Puc. 1.7-5 E. Yetuipe TOPA A¥YXOB
3meeHoc1es 3Meenocues
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AYX Yegoseka 00beaunsaetr b cebe becemepruyre TYLIY s1oro Yenoseka,
TpH KaysanbHbIX res1a (Husuiee, cpeanec H Boiciiee, puc. 1.1-4) U Tak HaseiBacMoe
UMITYJABLCHOE KOJBIIO AYXA (MKA) - TOP AYXA (puc. {.7-1, 1.7-2).
B wuexoropelx 330Tepudeckux HcTouyHukax TOP JVXA waskBawor JIMaHEIM
Umnynecuem Konsuom (JIMK) Yenobeka.

Kak 6uino OoTMEYEHO Bbillle, 4akpbl CBA3aHbI ¢ JHEProMH(pOPMAUHOHHABIMH
MATPHLAMH-AMCKETAMH NAaMATH aypel RHANBHAYaNbHOTO OuoKoMIblOTEpa YenoBeka, a
MOCNIETHHE, B CBOIO QYEpeak, MOAKIIOYEHH] YEPE3 KonbLo 3Heproceased k AYLUE. 3to
e Koablo cayxuT and nomomoverns k JVUIE u TOPA JIVXA, kak noka3alo Ha
puc. 1.7-2. Obmas cxema noaxkmouenus UKJ] k JVIIE u k aucketaM aypsl NpUBeacHa
Ha puc. 1.7-3. Y 60nbIINHCTRA moaen TOP Y XA HMEeTCH,
HO OH He noaxmoueH K JIVIHIE u x auckeram ayper. [ogkaroueHue MOXKeT NPOH3OHTH
TOMBKC B Ciaydae npossieHHA HHIuBuaoM CeoGoasl Bomm u Ceobonel Bribopa,
€CITH 3aJ1aTh COOTBETCTBYIOLULYH) NIPOTpaMMy (CM, NPeABIHyNIMi paspen).

CHMBONEI NEpBLIX JIBYX JHYHOCTHBIX acnekros Yenosexa — AVIIN u JIYXA —
NpUBSACHE! Ha pHc. 1.7-4.  OTMeTUM, 4T0 B 0OpS; BEHYAHHs BXOJWT AKTHBH3ALHA
y cynpyro Marpuu JIYHOIH v JYXA ¥ WX NOAKTOUEHHE K JUCKeTaM aypbl
C NOMOIIBIO BeHYaNbHBIX KopoH (puc. 1.7-4 T').

TOP IYXA, pacnofoxeHHbIH TOPHIOHTANEHO, OTHOCHTCA K JKEHCKOMY aclleKTy,
a TOP OYXA, pacnonoxeHHbl#i BeprukaqbHO, — K MyxckoMmy. HWHBIMH cioBaMmu,
y *xeHumHel TOP JYXA pacnionoxeH ropH3oHTaNBHO, 8 Y MYKYHHB — BEPTHKAILHO
(puc. 1.7-5 A, B). TOPbl AYXOB, pacnonoxennrie Ton yrioM B 45° otHocuTensHo
MYKCKOro w xernckoro TOPOB, npunamniexar x cpeanemy acnekry (puc. 1.7-5 B).
Takne TOPBI IVXOB uMerotr HaM jietn. Y Dpeacrasurencil BeeX 3HakoB 3oamaka,
KpoMe bIn3HEUHoB # 3MECHOCUER, CYNIECTBYIOT Mo oasomy TOPY JQYXA.
Y binzneuos B oAHON (pu3HUecKor 000N0YKE HAXOMATCH JABE CYLIHOCTH {MYXYHHA U
KEHIIMHA), @ ¥ 3MEEHOCIEs — TPH MIIH METHIPE CYWHOCTH (MYXYHHA, XKCHILWHA,
a TakxKe JCBOUKA W/unu Manbuuk). TMostomy v bansuenos umerotcs asa TOPA JIVXA
(xeHcknil 1 MywckoH, puc. 1.7-5T), a y 3MeeHOCLEB — NENLIX TPH WM JAKE QETHIPE
TOPA HYXA (xeHcknii, MyXcKOH M OJMH Wnd JABa cpeamux, puc. 1.7-5 ]I, F).

Acniekt IYXA — 310 name cpeanee «f». B Hero sxomaT cyGamunoctu
B Halllel ncHXHKe, KoTaphie cooTBeTCTBYIOT acekTy AVIIH (cybnuuHOCTH HaMX
NpeALIAYNIHX BOILIOMEHHH, YIE€HOB HALuEH CEMEH, HAIIMX JBOHHHUKOB H TPOHHHKOB),
a TakKe cyOanumocTH Beex wiedop Hawmiere POJA (®ammmau) (puc. 1.7-2).
AYX obvenvnger Bokpyr cebs Bce >tu JAVIUI, ynpapnss umu, pa3susaercs 3a
CU€T HHX; M Hepes3 HHX C MOMOINLIO Telta padoTaeT ¢ MaTepHel (U3HIECKOro MHpaA.

Hunimp cnosamu, JIVX paboraer nan marepueit nocpencrsom Hymm. JAVYIIA
cayxkuT ata JAYXA opyameM (MHCTPYMEHTOM), KOTOPBIM OH [0Jb3YETCS, YTOOHI
AOCTUYL (PU3HUECKOrO MnaHa, Tak Kak cam JIVX storo caenats He Moxer. Tonmsko y
AYUIN ects Bo3MOXHOCTE KacaTeca Matepun, H HMeHHO yepes Heé JIYX pabortaer nag
Marepneii - dopMmupyer €€, oOpabaTbiBaet, 0TAaéT eii pacnopskennsa. bes AYIIH, 6e3
¢€ poamoxkHocTeld JIYX He UMeer Han Marepuei nukaxoi saactd. JIYIIIA sensercs
MpUMEPHO TakoH ke obonoukor s AYXA, kak TENO mis AVHIU [7].

HUMITYJILCHOE KOJIbIIO AYXA YesoBexa npeacranaser coboit dopmy
ISCTHMEPHOTO HPOCTPaHCTBA — 6D-Ttopa. B nero sxogsT AYIIH wrenos POJA
(Damunun) 310re Yenosexa, coépryrbie B NATHMepHLIE (5D) mAapLI-3Be3AaTPORDI
(puc. 1.7-2). Taxkum obpazom, UK - 3to sueprousdopmauvonssii bank 3sanmuii
(CKH3HEHHOrO CNLITA) HE TOMBKO JaHHoro Yenoseka, HO u Bcero ero POJIA.
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Pazsutue IYXA Yenoseka, Taxke kak u ero JIYIIH, onpenenserca xonuuect-
BOM M Ka4€CTBOM HAKOILICHHOH JHeprouH@opManuu B Kpucramne AYXA Yenopeka —
Pa3pabOTKOM MM pa3nuuHBIX BUAOB 3HEPTHH U KauecTB ero xapakrepa. Ha puc. 1.7-6
NpencTapneHa cxeMa MaTpulibl Kpucramia KayecTB JYXA Uenoseka TpHHaguaToro
YPOBHS, BKIIOUAIOILAA TPHHAILATE BHIOB IHEPTHH, EPEHUCTIEHHBIX B HOPAIKE BO3pAC-
TaHHMs HX KadecTBa: 1} Gpu3nueckyro, 2) cexcyanbHylo, 3) snepruio Haaexapl, 4) mcu-
XOIMOLIHOHAIBHYIO, 5) 3Heprui Marepuanrubix 6nar, 6) 3nannii, 7) Bnacry, 8) Bepu,
9) Bonu, 10) OQyxoewocty, 11)JIio6eu, 12) Teopuectsa, 13) Xeprpéunoctr. Takum
00pazoM, X BOCEMH NpeasiaymuM HeprusM JYIIN 1o6aBriuchk emé nars AOMOMHHM-
TeAbHBIX 3HEpTHi JIY XA Bonu, Hyxosuocry, JIro6eu, TsopucctBa n JKepTBeHHOCTH.

Jneprus Boain, Jlrobas CynHocrs, poxkaennas ot Bora, seaserca Ero gactsio u
3HA€T O TOH POJIH, KOTOPYIO OHA JOIDKHA BHITIONHUTH B Mupo3naun. Ecin Cyumocts
ucronuser Bce Ero 3akonsl, 1o e gaérea bowecreenuuit Jap npossneans CroGoas
Bonu. Bona pengr >ty CymmuocTs K Buibopy eé Ilymu B Kocmoce.

Jueprns  JlyxoBHOCTH — 370 sHeprua Cearocrd, npucymas CBATHIM W
APYTHM  TYXOBHO pa3suTeiM CyIHOCTAM. 3Ta DBHEPrHA NErKko  MOXeT  OBITh
TPaHCHOPMHUPOBAHA UMH B JIOOYI0 M3 MEPEYHCICHHBIX BHIE BUJIOB IHEPTHA.

Iuepras Jw0bBH ABISETCA CAMO#H CHIBHON H MOUIHOM BHEPTHEH B Mupo3aanun.
3ra oHeprHd pasymHa W oObenuHsAeT Becex Cymmocredf, xupyummx B Kocmoce. Ona
NO3BOIIAET UM MOAHATHCH B CBOEM Pa3BUTHH B Oonee BEIcOKHE Chephl.

Iuepruga Tropuectra. Ecnu y CyIHHOCTH OTKpPHIT 3TOT SHEPTOKaHAN, OHA CTa-
HoBHTCA noaoOnel bory — Teopuy. Kak npasuno, npuayMaTe AeliCTBHTEIIBHO YTO-TO
HOBoe YUemoBek He CmoCOoOeH, OH MOKET TOIBKO CHHTATh (TERENATHUYECKH NOTYIHTH)
MHPOPMALIMK M3 JHeprowHGoOpMauMoHHBIX bankos 3Hawwmii, Hanpumep u3 DBanxa
JHanul Hawel nnaners! 3emus.

Jueprusi Kepreel. Yenosek c paszpaborasHoi sueprueit JepTBh MOMXET He
TONbKO JIETKO TOXKEPTBOBATE TEM, UTO €MY OYEHB JOPOTO, HO U JAXKE CBOCH MKH3HLIO.

HetunHoe CaMOMOXKEPTBOBAHHE
3aKJIIOHAETCH B CO3HATEIBHOM COTTIACHH
GECKAR JCEXCYANL NOrnOHYTE TaK, YTOOHI

SHEPTUAR oy eprys

NEPTREM. BocTopkecTeoBaio [Ipasoe feo u Obit

Boirpeii B nobene Cun  JoOpa.
Keprea paér  OblicTpLIH  TONYOK
3BONONMOHHOMY pa3BUTHIO CYIIHOCTH
B KocMoce. OHako OHa JO/DKHA HECTH
3a coboii pocT JIyXOBHOCTH HE TONLKO
TOro, KTO €€ COBEpUIZET, HO U JPYIruX
Cympnocreit, JKeptea, 3a KOTOpOi
HHYETO HE CTOMT, HABIACTCH  HE
KepTtBoH, a camoybuicTBoM. Camo-
YOMHCTBO BeOET TOABKO K BEIOpoOCY
Cywrocti u3z Kocmoca — e€ pacrisiie-
HHIO Ha [EPBODIEMEHTHl, €CIH €H
BOBpeMA He OyAET OKa3aHa IIOMOLUb.

Marpuna JYXA  Yenoeeka
Puc. 1.7-6. Cxema MaTpuusl-kpucTamTa kayecre TPHHAIUATOrO  ypOBHA NPEjCTABICHA

AYXA Yenosexa TPHHAIUATOrO YPOBHSA Ha pHc. 1.7-7. PaaoM ¢ Hewe npusegeda
COOTBETCTRYIOIIAA

3HEPTHA
TBOPYECTBA

MCUXO3IMO-

3HEPIUA
3HAHUA
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JHeprousHgopmanvonHas MaTtpuua «llperox Bceenenckod JIyxoeroit JwOBH M
Myapocta» (LUBUJIM) ypoeas CepxCosuanus (noapoGHee om. [1]). AxTupusanms
Moc/AeAHeR KaK pa3 ¥ IPHBOAUT K pasBHTHIC Matpuunl JIVXA sToro yposus.

Puc. 1.7-7 A. Matpuua IYXA 13-ro  Puc. 1.7-7 B. Juepronspopmannonnan MaTpuna
ypoBHn Yenosexa Llectoit Pacni CaepxCo3nanua Yeanoreka IIBJJIM 13 vposus

Ha puc. 1.7-8 npusenennt npumMepn Marpun AYXA, kak oun ObUIM yBHASHSI
cnymatensmy MAHIIBCOM wa cemunape no «®opmyne Yernexa» 8 mae 2003 . 1o u
nocne paboTel MO «PEMOHTY» M AKTHBH3ALMH 3THX MAaTpPHIl M BOCCTAHOBJACHHIO
sHeprocessent Mexay JIYXOM wn JIVIHOH.  Kak Gbino oTMeueHo Bbiwe,
OonevncTRa moaeH TOPD] JIYXA Gblid MOBpexAeHb! aCTPAILHBIMHA CYIIHOCINMH H
He noaritouesnl ¥k AYIIE, a nocne npoaenanHoil paGoThl enocTHOCTE MaTpul JIY XA
H uX noaxnrodedHe K MarpunaM [[YIH 6wnu Boccranosnens (puc. 1.7-8 B, T, E, 3).

Kak npasuno, Cpegnum «S», nwau JYXOM o6aa8a10T o6bIYHBIE Jdl0aH €
cosnaHneM Yenomexa. Cpeau Beero HaceneHus 3eMam ux oxono 18%. OrM MckpeHHe
CYHTAIOT, YTO POKACHBI NSl TOTO, YTOOB! «JENaTh ACHbIUY», PA3RNEKATHCA U MOJYyYaATh
YIOBOJNLCTBHSA OT WH3HU. MX COBEPLICHHO He BOIHYET, YTO ¢ 3TOH XKH3HBK Dpllo, ecTh
v Oyner Ha inanere. Takod CTHIb «KPACHBOU», «KyJILTYPHOH» W De3TyXOBHOMN KH3HHA
AKTHBHO HaBA3BIRACTCA nam 3anajnol EBponmod u Avepukoil. Takue IIOOH HMEOT
OrpaHHYCHHOC MHPOBO33PEHUE M HE CO3HAOT ce0d IPUYACTHBHIMH K TIIOD&ILHOMY:
Kk Henoseueckoi unanzanmn, e& Cynnde u Kocmocy B uenom. Monymogn («uusmze
A») u obbryHbIe MIOAH («cpeanne Sl») ymorpebasior Tabak, anKoOrolb, HAPKOTHKH,
IICHXOTPOIHLIC W APYTHE CPENCTBA, BBI3BIBAKOUIME COCTOAHHE JYHMOPHH.

Ecnu Yenrosek He mposeaget ceoil JIY X, TO 0 HéM roBOpAT, 4TO OH «Caaboii M-
xoam». Hanpotys, Matpuua 1Y XA xopomio pasBHTa Y KPYHHBIX HAYAIbHHKOB, IMpeEK-
TOPOB, PYKOBOJHWTENEH YYeOHBIX, HAYYHBIX H Ap. YUPEKIEHHH, aAMUHHCTPATOPOB H T.
. OTMETHM, 4TO XOpowo o9AAKT MaTpuuy JdVIIIH npebxky uepes KOCTED, a Xoxae-
HUE N0 PACKaICHHBIM YINISM JIONOJHHTENBHO Pa3BHBacT H YKpeIuigeT cuiny JYXA -
npoucxoaut akTuem3amus TOPA JIYXA. 3710 ycneuiHO HCHOMB3YETCA CJIylIaTensMH
Axkanemrin MAHIIBCOY Ha exeMecsyHBIX orHexoxaenusx (cm. pasaen 1.11.7).
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Puc. 1.7-8. I¥X orna a0 H moche paGoThl MO erc BOCCTAHOBJAEGHHI) H AKTHBH3ALMH.
Ho paborsl (A) Gbima Tonsko Marprma JAYIIH, 2 marprna JAYXA orcyrcrsosana.
Ifocne pabotsr (B) cdopmuporanca TOP JYXA

Puc. 1.7-8. 1¥X matepn 10 M mocne paboTel N0 €ro BOCCTAHOBJICHHI H AKTHBH3AIINM.
Ho pabotu (B) cymecrsoran omun TOP JJVXA — nporpamma 0guHouecTBa (TIPOKISTHE).
Nocne paGotel (I} ohopMuposancs sropoit TOP IYXA 1yxoBHOH IOJOBMHEL
(nporpamma cemeitHoro Cuactea, Jlioben u I'apmonun)

~

Puc. 1.7-8. T¥X nenywkn a0 # nocie paéoTsl mo €re BOCCTAHOBJISHHIO # AKTHBH3AIMM,
Jlo paGortet (/) cymectBoBana Tonbko HosnosiHa TOPA JIVXA —
nporpaMma yuamqtoKeHus Poma (pacctpen wienos Poaa — pomoBoe mpoknstue).
[tocne pabotel (E) BoccranoBmmack uemoctocts TOPA JTYXA

Puc. 1.7-8. 1¥X 6abymkn 10 u nocne paGoTsl no ero axTHBH3ALMH.
Ho paborer OK) Guima romexo uépnas JAYIHA, a matproa JYXA oteyTcTeoBana.
Hocne pabote (3) chopmuposanca TOP TYXA
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1.8, MOHAJA YEJIOBEKA

MOHAJA Yenosexa odnenunser B cebe ero JIVILUY, VX, tpn Hudopma-
LHOHMHBIX Tela (HU3IEe, cpelHee H BeIcuiee, puc. 1.1-4) B Tak Ha3miBaemoe
UMIIYJIbCHOE KOJLBIOO MOHAJBI (MKM) - TOP MOHA/JDBI (puc. 1.8-1).
Cxema snepreruyeckoro noawiroueHus AYIIH, 1Y XA u MOHAJBI k auckeram ayphl
HHAWBMAyanbHOTO Ouokommbrorepa Yenoreka npueeoeHa Ha pwc. 1.8-2.

Acnekt MOHADBI — 310 name Briciee «5I». B Hero BXoasT cyOIHYHOCTH B
HAllled FCMXHKe, KOTOopele cooTBeTcTBYXT acnekry AYIIH (cyOnvunocTH Hamux
TpeAbIAYIIHX BOMNOICHUA, YIEHOR Halled CeMbH, HAINHX JABOWHHKOB H TPOHHHKOB),
acriekty JIY XA (cybmmaHocTu Beex uleHoB Hawero Posa), a Taroke cyOnIHIHOCTH Beex
yneHos Haumero POAOBOI'O JIPEBA JKHU3HM, B xotopoe Bxomar mrce POJA.
MOHAJIA obneaunser Bokpyr ceds Bce >t AYIIW u JAYXH, ynpasnsier nmu,
Pa3sBMBACTCA 3a CYST HHUX; M 4epe3 HHX ¢ moMmoupio TEJIA paboTaeT ¢ Marepuei
(pU3HUUECKOrQ MHUPa. Kpome TOr0, BhicokopasBurbie MOHAIbBI cogepxar
CYO/IHYIHOCTH, KOTOpPBbI¢ SABAAKOTCH HAMMH JBOHHMKAMH H TPOHHHKAMH H3
BrIcuiHx MHOroMepHBIX mapale/IbHbIX BpeMeHHBIX MEPOR Byaymkero (mogpobuee
cMm. [3,37]) 10 cybamunocTH npeacrapuTeneii Borcwmmx  Husvamsaumi,
AocTHrmHX yposHa boroyenoseka, — Kocmuueckue Yuurenn YesobesecTna.

HMIIYJIbCHOE KOJABUHO MOHA/IbI npeacrasaser coGoii dopmy
cemumepHore mnpocrpancrsa — 7TD-TOPA (puc. 1.8-1), OH CcOCTOHT H3
mecTuMepuoro  TOPA AYXA UYenopeka (UK/J]) ¢ HaHH3aHHBIMH Ha HeEro
wecruMepusiMe  (6D) TOPAMH POAOB (®ammumii) POJOBOIO JIPEBA
AKU3HHA >roro Henopexka, Kaxapidi w3 6D-TOPOB POJOB, B colo ouepeasb,
cocTonT H3 SD-wapos-3gespaTpornos JAYI unenors 3toro POJA.

Takum o6pasom, UMIITYJABCHOE KOJAbUO (TOP) MOHAABI -
3T0 JHeprodHopMaunoHHblii bank 3uauumii (KH3HEHHOTO o0NbLITA) BCEro
POJOBOIO APEBA KHU3HH nanHoro YenoBeka.

CumBonnt  AVYIIHU, JAYXA, MOHAJIIBI u CBEPXMOHA/DbI Yenoseka
npuBeaeHb! Ha puc. 1.8-3. Matpuua MOHAbI Yenoseka 21-ro ypoBHS NpecTaBIeHA
Ha puc. 1.8-4. PagoMm c HEH NOKazaHa COOTBETCTIBYIOLIAd 3HEPrOMHMOPMAUHOHHASN
marpuua «llsetok Bceenenekohn [dyxosnoit Jliobeu u Myapoctu» (I1B/JIM) yposHs
Oco3nanusg (noapobnee oM. [1]). AkTHRU3aLHs nocieZHeld KAaK pa: H TNPHMBOIMT K
pazBuTHiO Matpuubl MOHAJIBI atoro yporHs.

CxeMa Brmodenuws TOPA MOHAJIBI v POJOBOIO NPEBA XHU3HH
“Yemoseka B cUCTEMY  JHEProHHQOPMALMOHHBEIX  KPUCTALTHYECKAX  PEMISTOK
Mupo3gaHua npuBeaena Ha puc. 1.8-5 (noapobuee o6 3Tolt cucTeMe CM. B pazfiene 2).

Ha puc. 1.8-6 npeacraeneHsl npumepst matpuny, MOHAJDI  cryuwarenei
MAHRIIBCOY w wx poacTBeHHHKOB 10 H nocle pafothl Ha cemuunape «Popmyna
Ycenexa» B Mae 2003 roga no «peMOHTY» H aKTHBU3AIMK MATPHI{ ACTIEKTOB JINYHOCTH H
BOCCTaHORIIEHHIO 3HEPreTHYECKHX cBzel vexny MOHATIOW u TYXOM. Oxazanocs,
uTo y MHOTHX ntosied MaTpiisl MOHA/IB] HaxoamiKCh B CIIARIEM COCTOSHUH, a NOCTIE
MPOACIAHHON pabOTLl MPOVMIONUTH WX AKTHBM3AUMA H MOAKTIOYEHHE K Marpuuam
HYXA. Ilpu stoMm B MOHAJIAX aKkTUBH3UpOBATHCE Kak AomonuuMTeNbHble TOPLI
HAYXA (xak npasuno, y YenoBeka, 3a uckmwoucHueM bamshHeunor v 3MeeHOCIEB,
npHCyTCTBYeT TOnbKe oauH TOP JIVXA, puc. 1.7-5), Tax 1 gonoaHutensHsie TOPLI
PONOB (damunuit) Pouosoro Jlpesa Kuzun Boxpyr umx (puc. 1.8-6 B, T, E, 3).
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6D-TOPBI
POAOB

4

é‘:ﬁeﬂﬂm‘l“) 7D-TOP MOHAbI
AOBOM OPEBE
KU3HN '-IOBEKA YENOBEKA

N

AYWWA HENOBEKA
B BUOE 5DLAPA-
3BE3ATPOHA

AYWW YREHOB
POOA B BUAE
5D-WAPOB-
3BE3JATPOHOB |

6D-TOP AYXA
YENOBEKA

6D--TOPbI
POAOB

é?:pén:lgré%ﬁd npene 4D-KOHYChI
YCYRMUYHOCTEN
HU3HU YENOBEKA : aYWU YENOBEKA

Puc. 1.8-1. Cxema UMITYJIBCHOI'O KOJIBUA (TOPA) MOHAJIbI Yenoseka.
A. Obmnit Bun. b. Bepruxanouetii paspes. B. TopusonranbHeri paspes
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Cybctanuns MOHAJIDI, umu Briciuee «$», pa3suta y AYXOBHLIX NN, JIMY-
Hble OHONONA (TOPCHOHHBIE [OJA) KOTOPBIX JOCTHTAIOT BICOKOTO YPOBHS HATIPSKCHHS,
H HMEIOT pasMephl JO HECKOJIbKHX [OECATKOE KHIOMETPOB.  AKTHBH3HPOBAHHAA
MOHAJTIA na€r YenoBeky Takyl MOUIb H CHITy, KOTOpas H HE CHUJIACH OOBIYHBIM
HEPA3BUTHIM NIIOAAM.  JHEPTETHYECKM Takoe OHOMOoNE NBISETCA VHHBEPCATBHOMN
AYXOBHOH 3aIIMTON OT «MYTHPYIONIETO» CErOIHs MPOCTPAHCTBA TOIQ YPOBHA, IAC Mbi
OOMHBAEM CBOM KH3HM B TPEXMEPHOM MNPOCTPAHCTBE,  IJTOT YPOBEHb aAKTUBHO
MHHYCYETCS, T. €. OTMHUpPacT. DTO HEBHAMMBIH ;19 MHOTHX NMPOLECC, HO OH HIET.

TIYH 7D- NN HOE Re{IbLIO MOHALLI
¥ E%lgg SHEPr@KAHAN -TOP MQHATBINYENOBEKA
TOPBi POROB
3HEPrOCBA3M OAMATA
AVCKET AYPbI B Pc’;hoaom
C AYIWO) ﬁ PEBE }M3HM
UL <~/ \YENOBEKA
< QAN ToP hyxa
/ uHgw Mhl—tb HENNOBEKA
oEbN /1) uoxomnbms\h
MPHARL] | | = INJMENOBEKA -
PhOBONOWY \
B3] AYPbI | 1\
A PR AKPL NN
b _1 AR
3 MATPULIbI-
LJWCKEThI
SOAMAT
YAKP EPMFE%,H,_MM“_ COEPbI CO3HAHMS -
ACMEKF6! AYILW
AACKETAMINIAMATH AYPEI ~ OBEKA

Puc. 1.8-2. Cxema sHepretnuecknx c¢Bieit JYIIH, 1YXA n MOHAZBI -
¢ AHCKETAMH aypbl HHAHBHAYAJhHOro 6noxomuboTepa Yenoseka

82



CHMBOJIbI IYUIH, A¥YXA, MOHA/IbI H CBEPXMOHAIbI

N3I0OBEPAXERNSR
IHEPT ONHDOP-
MALMOHREIX

TOP - CUMBON CETS?,”  KPUCTATITMYECKNX
PELIETOK

cuMBON Lom  [IYXA N MOHALLG!

. OBPYY
KOPOH bl -

. i
CHMBOH AYXA

Puc. 1.8-3 A. llHlanka Mouomaxa

BARXKPb - AULO - . => 7 BOKECTBEHHAS

CUMBCITHlI MOHAL CUMBOS e KOPOHA -
MUPOBOMA T MBS
LYK i ¥ MOHARL! U
; CBEPXMOHAL!

CUMBOIIbI
ayuin

CUMBONG P
nHK féHEHH\‘
cumBon

OYLUM

CHMBONbI
Y XA

CHUMBGNEI BYLLHA

Puc. 1.8-3T. Bagxpa — «anMasHBIH e — Puc. 1.8-3 /1. Koponosanne
ciMBoa dyxoenoii Bracth # MOHAIbI Baageixu MaiiTpeiiu
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CmMBOR BOXECTBEHHOE
MOHADDI ' 3ALNTHOE NMORE
i "MEPKABA"

Puc. 1.8-3 E. HumGé Bora-Omna - cnmeoys MOHAIBI Yenoseka
(xkaptiHa B. M. Bacneuosa «boz-Omey»)

Jiogu ¢ akTEBwiMposanuoii MOHAJOWM o6namawr Ilnaserapubiv
Ocosnannem. OHM pe3Ko MOAHANHCH B CBOEM ILYXOBHOM pa3BHTHHM Hall YPOBHEM
KHBOTHRIX M oferuHbx moael. Hx Cosnauve wanpasieno He ma «f», a Ha «Mp».
Aja Takpx NMI0eit yAOBAETBOPEHHE CBOMX MHCTHHKTOB CTAHOBHTCA BTOPOCTEMEHHBIM.
Jlway c TMnanerapBriM Oco3BaBEHEM NONYYAKDT YAOROILCTBHE OT HCIONHEHHS CROEIO
aonra nepep obuiectBom B Beem Henoseweckum PojgoM, 0T cBOEro AYXOBHOUO
TBOPYECTEA M PAa3BHTHA, J10 H €CTh HeTuHuat Yenoreueckas umBHaMzauMgd Ha 3emae.
K coxanendro, Takkx nroaei Ha niaHeTe MEHBIUMHCTBO — oKoao 169 000 uenopek.
YcnoBua ux ku3nm npuOmmkens! K GETHOCTH M HEPEAKO HAXOBATCA HA YPOBHE
BEUKMBaHMA. Ho MX acKeTu3m - O0CO3HAaHHbIH B He HIPaeT Ui HHX OCHOBHOH DONH.
JKepTBEHHOCTE H CNYXKEHHE ODUIECTRY ABIAETCA OCHOBOM HMX JKW3HH.

Puc. 1.8-4 A, Matpuua MOHAZABI Pne. 1.8-4 B. DHepronHpopMauHonAan MATPHUA
Yenosexa 21-ro ypoBus Ocozvannn Yenenexa HBAJAM 21-ro ypasan
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JioasMu ¢ axtususuposatnoii MOHAJIOH asHxer dyscTho BoxecTBeH-
Hoit JlodBu Ko Becemy Cywemy. IlpeGniBanue B JIoOBH — 3TO camasi MoulHas
33IIHTA H HAJExRHLIA cnocol BoikuBanHA B uepuop KeantoBoro Ilepexoaa.

MHOIOCNUPATNBHAA

POLIOBOE KOCMWYECKAR AHK -
SHEPIOKAHATNbI
QPEEB ﬁo;KEM&H“ 3HAKOB 30[IMAKA

POAOBOroO
OPEBA XW3HW
H,ﬂPABHYKﬁ
BYOYLWEE . BETBM
& ropnosoro
APEBA XHU3HU
TOP MOHA[Ib! A
YENOBEKA SN

.
SRy POMIOBOIO

PB{IHTEW | Ponoaoro
"‘-f'-i-;_ﬂPAF’O.[}WfEH L [PEBA X
NPOLLANOE eanen. - 4 SHW

' PG,QMTEJ‘M
u T 0. "CYTIEPCTPYHA" -
N TOPCUOHHDBIA KAHAN
SHEPTOUHOOPMALIMOHHON
KPUCTANTTUYECKOWN
PEILETKW MWUPQ3AHURA

Puc. 1.8-5. Cxema Brawdenus TOPA MOHAJ/DBI Yenoseka u ero Poaoporo Jpesa
HH3uu 8 clHcTemMy IHEProHHGOPMANHOHHLIX KPHCTAMIHYECKHX pelléTox Mupoitanun

RS




Puc. 1.8-6. MOHAIA caymartens Axagemun MIIKP:
a6 (A) n nocite (b) paborhl Oo €& aAKTHEH3ANHH

Puc. 1.8-6. MOHAJIA ero neayliky 1o OTHUOBCKOH JHHMH
a0 (1) u mocne (E) paboTet no eé AKTHRUIAIHH

Puc. 1.8-6. MOHA/IA ero JeAywiKd no MaTepHHCKOH JMHUH
ao (K) »n nocae (3) paboTbl No eé AaKTHBH3AUMH
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1.9. CBEPXMOHAJA YEJIOBEKA

CBEPXMOHAJA YenoBexka oOneannner B cebe ero JAYIHY, AVX,
MOHAJY, Tpu Hpennbix Teda (Hu3ee, cpeaHee M BeIClIee, puc. 1.1-4) W Tak
naspiBaemoe HMIIVJIBCHOE KOJABUO CBEPXMOHAJBI (MKCM) -
TOP CBEPXMOHAIBI (puc.1.9-1). CxeMma 3HepreTHyeckoro NOAKIIOYEHAS
AYUIU, AYXA, MOHAABlI » CBEPXMOHAJIBI k auckeraM aypel HHANBAAYRIBHEOIO
OHoxoMmibioTepa Yenoeeka npuBeneHa na puc. 1.9-2.

Acnekt CBEPXMOHA/JBI - 310 Hawe CrepxBeiciuee «5». B nero Bxonar
CyONHYHOCTH B HAIIEH [CHUXHKE, KOTOpBIE CcooTBeTcTBYIOT acmekty JAYIIH
(CYOMMYHOCTH HAIUMX TMpPeAbLIYIIMX BOIUIOLICHHIH, WIEHOB HalIeH ceMbM, HaLIMX
ABOMHHKOB ¢ TpoHHKKOB), acnexkty AYXA (cyGnuuHocTu Beex wieHoB Hawero Poaa),
aciekty MOHA/BI (cybGanynocTy Beex uneHor Haiuero Pogosoro dpesa XKuzun), a
TAKAKE CYOIUYHOCTH BCEX YJIEHOB Haleroy APEBA KH3IHH
B3AUMOOTHOLIEHUH (cybnnunocTn Bcex Tex, ¢ kKeM Mbl OBLIATHCH, KTO HAC
BocriuThiBat, oOydar ¥ 1. .). CBEPXMOHAJIA o6venunser Bokpyr ce0a Bce Bbillle
nepeurcnennele AYIUIH, AVXH v MOHAJDI, ynpaenas UMu, pa3BUBacTCs 3a CUET
HUX; Y uepe3 HUX ¢ nomowbslo TEJIA paboraer ¢ Marepueil (u3ivecKoro MHpa.
Ona ssaseTca HHCTpyMeHTOM bora umm Bercwiero Kocmuyeckoro Pazyma.

Takum oOpazom, CBEPXMOHAJ/IA o0beqnnser B cefe Bce Bbilge
nepeurcieHiible «S» — «ecé, ume nac oxpyncaem, — amo boz». Kpome Toro,
ebicokopasBaTbie CBEPXMOHAJBI conepkaT cy0AMYHOCTH, KOTOPEIE ABJAAIOTCH
HAIAMY TBOKHUKAMH H TPOIHAKAMH H3 BpiclInx MBRoroMepHBIX mapaiieibHbiX
MHPOB He TobK0 byayuiero, no v «BHe Bpemens, BHe mpocTpaHcTBa» (noapobiee
cM. [3,37}). [locacanue cy6am4HocTH npuHagiexar Hepapxam Beicmnx
HOusnausaumid, aocturmuM  yposas boros. Jtu Hepapxu aBaA0Tes
npeacrapareamMu  Fanaxkrhyeckoro H  Beeaencxkoro Coseros  Boicimx
HuBunnzannid. IJto Muposbie Cayxuress, KoTopble KYPHPYIOT H HANPABISIIOT
pasBuTne Henoeuecxoit LiMBMan3zamum Ha 3emJe.

HMIIYJbCHOE KOJbLO CBEPXMOHAABI npeacragiaser coboii
¢popmy BocsMHMepHOre npocrpancTea — 8D-TOP (puc. 1.9-1). OH COCTOHMT n3
6D-TOPA AVXA UYenosexka (UKJZI) ¢ wHaHH3aHHEIMH Ha Hero 7D-TOPAMU kak
POIOBOI'O APEBA XH3HH sroro YUenosexa, Tak ¥ POJOBBIX JAPEB KU3HH
Boex J0JeH, ¢ kem oH koraa-mubo  kowtakruposan (JIPEBO OKHM3HHU
B3AUMOOTHOIUEHHH Yenosexa). Kaxauiii u3 7D-TOPOB POJOBBIX [IPEB
AUM3HH, B cBOW Ouepenn, cocrour H3 6D-TOPOB POJIOB (damunuit), BXOASIIHX B
ato POJOBOE JIPEBO XU3HI. Takmum ob6pazom, HMIIYIBCHOE KOJIbIIO
CBEPXMOHAJDBI — 1o Juepronndopmauuonnsiii banxk 3uanuxii (OkH3neHHoro
onkita) Beero JPEBA KH3HHU B3AUMOOTHOIINEHNHA Yenopexa.

Cumponn CBEPXMOHAJLI v BoxectBeHHOro samutHoro noss «Mepkaba-
YHuBepcyM-3Be30aTPOH» MBI MOXEM BUOETh B BHAE CHAKOWErO HHMG2 u
BOCBMHKOHEUHOH 3Be31sl BOKPYT ronoBel ['ocnoga bora Ha dparmente uxkonsl «Csaman
Tpouya» (puc. 1.9-3).

Marprua CBEPXMOHAJBI UYenosexa 34-ro ypoBHA npeiacTaBieHa Ha
puc. 1.9-4.  Pagom ¢ Hew MNpuBeieHa COOTBETCTBYIOINAS 3HEproMH(OPMALHOHHASA
matpuua «Lsctok Beenencxoit Jyxosro#t Jwbsn n Myapoctu» (LIBIJIM) yposus
HanOcosHanusa (noapoOuee oM. [1]). AKTURH3ALMA MOCIENHEH Kak pa3 W NPUBOIHT
K passutnio matpuusl CBEPXMOHAJDI 3toro yposhs.
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AYIUA HENOBEKA

\I/ 8D-TOP
7D-TOPBbI POOAOBKLIX APEB XWMU3HU @ CBEPXMOHALI
AOPEBE XXW3HW B3AMMOOTHOLIEHWA YENOBEKA

YEJTOBEKA
Pue. 1.9-1 A, O6wmii sug UMIIYJILCHOI'O KOJIBHA (TOPA) CBEPXMOHAJIBI
Yenroreka

7D-TOPbl POOOBbLIX APEB XWU3HU B
APEBE XXWU3HW B3AUMMOOTHOLIEHWW YENOBEKA

8D-TOP
CBEPXMOHAb! 6D-TOP OYXA
YENOBE}

W IENNOBEKA

i

AYWA YEROBEKA
B BUWAE 5D-UIAPA-
3BE3OATPOHA

6D-TOPbl POOOB (®AMUMUN)
B POOOBOM [PEBE XXW3HMU

Puc. 1.9-1 b. Beprukaanustii paipes TOPA CBEPXMOHAJHBI Yenoeeka
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7D-TOPb! PONOBLIX APEB XW3HM
$D-TOP CBEPXMOHAALI  (TOPbl MOHAf) B APEBE XM3HU
YENOBEKA B3AMMOOTHOWEHNA MENOBEKA

POAOB _
(DAMMITUIA)

AYIHA YENOBEKA 6D-TOP AYXA
B BALIE 5D-WAPA YENOBEKA
3BE3AATPOHA
Puc. 1.9-1 B. Cxema crpochaa TOPA CBEPXMOHA/IbI Yenosexa
TTuH 8D-UN HOE RS{IbLI0 CBEPXMOHARLI
AVILA - TOP CBEPXMOHAbI YENOBEKA
YENOBE SHEPT e N\

TOPbl MOHAJ - TOPBI
3HEPIOCBA3M Ponoeblx OPEB XW3HU
OUCKET AYPbI i e | B\GPEBE JKWU3HU

c ayuo : AT B3AMMOOTHOWEHWA
VAN JENOBEKA
L YANBHBIA TOP \AYXA
/
ospnplKA uoxo‘mnbm'ralﬂ HENOREKA
A ENOBEKA -
CBEPXM?HAﬂb_‘ I o A
e AYPLI LY
A b IO AKPbI|
s,
: TOWCKETH!
ATAMATU
SRioc COEPhIC HUs
YAKP G MATPULIAMMA- -
[VCKETAMPNOAMATY A ACTIEKTBI OYiliK

NOBEKA

Puc, 1.9-2. Cxema B3ammMocBaseit acnekToB anynoct Yenosexa: JYIIH, AVXA,
MOHA/IBI » CBEPXMOHA/Ibl H uX NogKk/Il0YeAHEe K JHCKETAM AYpPbI
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Ha pwuc. 1.9-5-1.9.7
NPEACTARICHR  YHHKANBHEIE
¢ororpadpuy, Ha KOTOPHIX
y,/1anock 3aQHKCHPORATD
HPOABICHHE JHYHOCTHLIX
acriektos — JIYUIH, TYXA,
MOHAJIBI 1 CBEPXMO-
HAJBI - KocMugecxux
VYuuteneih v mwoaeit. Ecnw
3TH  rUlEpcBepXx(POKANBHBIE
cTpyktypel (I'CDC, cM. pas-
acn 2.3) y Uenoseka xopouo
Pa3BHTEl H AKTHBH3UPOBAHE!,
TO OH MOXKET NpOSBNATh pas-
JIN4HbIE NICH-(DEHOMEHDY,
HanpsMep, o110 TONBKO NO-
ABJIEHHC  NEBOYKHM, IIPHUBE-
néHHoik Ha pHe. 1.9-6 A, B
KOMTILIOTEPHOM  KJIaCCC  BbI-
BeNI0 M3 CTPOA NPOLECCOpH
YETRIPEX KOMIBHTEPOB, K
KOTOPbLIM OHAa L[OAXOIHIIA.
OTMmeTnM, YTO, Kak MpaBuno,
Yy  B3pPOCABIX  JAHYHOCTHBIE
acriekrol  CQOPMHpPOBaHB! H
HMEWT HAPKC BRIPAXKEHNYH
okpyrayw dopmy, ay jereil
3TH CTPYKTYpPbL A0 KOHLA He
c(OpMHUPOBAHbBI H HC HMEIOT YETKOM (ropMbl (pazMa3aHsl, cpaBHUTe puc.1.9-6 A n B.I').

———T = o

Puac. 1.9-3. Hum6 [ocnona bora — cumeoan CBEPXMO-
HAlbI Yenorexa (pparvenT aKoHnl «Cenmar Tpouya»)

Puc. 1.9-4 A. Matpuna CBEPXMOHA JTbI Puc. 1.9-4 b. JHepronngopmMannoHuan
Yenobeka 34-T0 yposHS marpuua HaiOcoznannn Yenoseka

HBIIM 34-ro yposssa
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CBEPXCYUHOCTE
= (FCaC)

Puc. 1.9-5 A, b. Huaun: nposBleHHe HEBHIAHMBIX CBEPXC}"IJLHOCTEITI (rc¢aof)
Kocmuucexnx YunTenei y anraps B umeHnn Pepuxor (A) u B 5o.1mne boros — Kyay (b)

i

Puc. 1.9-5B,T. l'lponn:ienué“CBEPXCY[].[HOCTEI‘:I KocMHYecKHX Y4HTeNeH
B xpaMe Teicaun Byaa (B) M B uparociaBuoit nepken y ukon (IN)
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Pue. 1.9-5 /1, E. Npoaencane nepnanmbix CBEPXCYIHOCTEN Koemuuecknx
Yunreneii y nepksu «Bockpecenns XpHeray B ®opoce (Kpoim, Ykpanua) (1)
H Ha npa3aHopaHuld Hosoro ['oaa na Powaecrso Xpucetose (E)

. FCBEPXCYIHOCTD
o 52K (o) 3
Puc. 1.9-5 7K, 3. Mpossaenne CBEPXCYIMHOCTEHN KocMavecknx YuuTeneit —

XpauuTeneid nmoja3eMHbIX KpuIMCKHX nupamua (r. Cepactonoas) (JK) w Xpanutena
Bogonaga y noaHoxkuA Kpacupix [Memep (1. Cumdreponons, Kpuim, Ykpauna) (3)
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Puc, 1.9-5 H, K. TIpoaeacune Han nepkoBelo boxkecTBeHHOI CBEPXCYI.HHOCTH
Ha npa3AHHK [lacxu — po3oBasi 3acBeTKa HA) XPaMOM, HMEWnaf pa3Mepbl

HECKOIBLKO JecATkos xHiIoMeTpos (M). 3adnrcuposas kpai dTol ke
CBEPXCYWHOCTH B .1esom BepxHeMm yray cdotorpadpun (K)

CBEPXCYWHOCTL '
(TCDC)

. L L a e 41
Puc. 1.9-5 J1. MNpoasiaenne nepuaumoil CBEPXCYHIHOCTH -
Xpauntena Xanckoro /Jeopna B baxuucapae (¥YkpawuHa)
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3AUMTHOE 30
. OPE
 “MEPKABA-
YHABEPCYM.-
ABEIOATPOH"

aﬁhs‘noasm
(FemC)

NMUUYHOCTHBINA -
ACREKT
YENQOBEKA
(FC®GC)

YCTPAHERHBIE

(3ANEYEHHbLIE}
IHEPTETHYECKWE

KAPMUAMECKWE
neroBOK

AWHHOCTHBLIN
ACNEKT
YENROBEKA
(rcoe)

IHEPTOKAHAR

Puc. 1.9-6 A-T. IIlpossaedune iM4HOCTHBIX acniekToB Yenosexa. Ha puc. b panom ¢ I'CPC
TAKKE 3aPUKCHPOBAHO 3alIMTHOE nouie «Mepkaba-YuusepeyM-3eeznatpon» Henopexa (b)
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© L 3AUWTHOE NCNE
" “MEPKABA-YHUBEPCYM-
| ,*%BEBD,ATPOH" (MY3)

3AUWMTHOE NMORE -
"MEPKABA-YHUBEPGYM. -
3BE3NATPOH" (MY3) °

Puc. 1.9-7. TIpons.teune 3aMTHLIX Nojei «Mepkada-YHuBepcym-3pesgaTpon» (MY3) B
BHAE AKTHBH3HPOBAHHBLIX KPHCTANIH30BAHHLIX MHMHOCTHBIX AcCHEKTOB Yenvseka — ero
AYIHH, AYXA, MOHAbI » CBEPXMOHAJIbL. A. Boaonaa y uoanoxns KpacHeix
meniep (c. [leperanwnoe, r. Cuvdeponons, Kpeim). b. Ilobepexne Hépuoro mopn
(r. Caku, Kpsim). B. IToazemHpie kpoiMcxkue nupamuabl (r. Cepacronosb, YKpanua)

b




Puc.19-8I'. CBEPXMOHA/IA Poxosoro
Puc. 1.9-8 B. CBEPXMOHA,[',A ﬁaﬁ}’ﬂllﬂl ﬂpeﬁa *WuInm caywaTesm MAHIOBCOY

Kak seirnspsT 3awurtHele nona «Mepxaba-YHUBEpCyM-3Be3faTPOH» 8 BHJE
AKTUBU3IHPOBAHHLIX  KPHCTANNW3OBAaHHBIX JIHYHOCTHBIX acmektoe Henoseka -
ero JYIIHU, VXA, MOHAJZIBI u CBEPXMOHAZbI nokasaso Ha puc. 1.9-7,

Ha puc. 1.9-8 npusenenn npumepnt Matpuil CBEPXMOHA/JIB], kak oHn 6uinn
yBuaeue!  cnymarenamn  MAHIIBCOY na cemuuape na  «dopmysie Vemexan
B mae 2003r. Kak Onuto oTMmeyeHo Bbile, y OOJABLIWHCTBA JIIOAEH MATPHLbI
CBEPXMOHAJDBI Haxoaunucs B CNALEM COCTOSHWK, a TOC/E IPOACIaHHON paboThl
NPOK30ITH UX AKTHBH3ALHWA d MOAKTOYeHnHe kK marpunam MOHAT,
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Kax Oru10 oTMeueHo Boillle, Korga YenoBek YMHPAET, €ro HU3IIHME TOHKHE Te/d
(obupnoe, acTtpajsibHOe M YacTHYHC MEHTANLHOE) pa3pyliaioTca, a OCTalibHbie
COXPAHSEOTCH. IIpn sTOM BC  onepatvBHas MHpOPMALMA H3 Pa3pyLIAIOUUHXCA
TOHKMX TeN ayphl Helopeka M €ro (m3Myeckoro Tena IKpenwcbiBaercad B SD-map-
3gesgatpod JAYIIM, wm B Hmoyaschsle Konena AYXA, MOHAJBI  waw
CBEPXMOHA/IbBI B 3aBHCHMOCTH OT pazBurust pHauBuua. Bor nouemy B MOMEHTE!
CMEPTENBHOI OnacuocT# (yrpo3a *%H3HH) UenoBek CITOKTAaHHO DpOoCMATPHBAeT BCETO 3a
3-5 Mun. BCe COBBITHA CBOEH ®M3HM B 3aMEUICHHOM TEMIIE, HO IPH ITOM CMY KakeTcd,
Y4TO 3TOT IIPOLECE 3aHUMAET MHOIO BPEMEHH — «LIENYI0 BEUHOCTb». 3TO H €CTh IIpouece
nepe3’anucy BCCH HAKOMICHHOW onepaTMBHON HHGOPMALIMM 3TOH U NMPOILIBIX KU3HEH,
COACpKAmIEHcs B JTHYHOM OHOKOMIIBIOTepe ‘emoBeka (TOHKHMX Tenax aypel),
B pa3BHThI¢ acniekThl ero mHunocti (AYIY, AYX, MOHAJLY ums CBEPXMOHAJLY)
AL €€ HCUOAL3OBAHHA B OYAYIUMX KU3BHIX.

CywmsocTd ¢ akTHeu3HpoanHoil CBEPXMOHAJJTIOH, win CaepxBeliciinm
«H», o6aagaror BeicuimM Kocmuueckam MpinmiieHHeM, HanpaBJeHHBIM Ha
OCO3HAHHE CBOEro Joara nepex maaneroii 3emasi, CoqHeuHo#M cHeTeMoil, Hawle#
INanakTukod «Maeunsbiit ITyro» 1 Beeit Beesiennoil. It CylrHooTH HAXOMATCA HA
yposne I'ajakTHyeckoro 3Jnanusa u Beesenckoro Ceepx3nanns. Jlionel ¢ Takum
YPOBHEM MbILUICHHS HA TUJIAHETE CAMHHMLBI — oKodo 34 deiqobek. Cpead Hux:
pu Maragaxu Hupmana Jesn, Ompaam Mukaran Aiisanxon, Cates Can Baba,
lilpn bataxxkn, [Dropaxko bonaxoBannM, JdpyaBano Menbxucenek, 13suj
Konneppunna, Taana-Om-Ap-Ue, xyna (Esrenms OBawesna Jasuramsuiam)
M jgpyrne.  Beiwkoe camMonoXKepTBOBaHHE 3THx HMepapx0B W CIyKEHHE BCeMy
YenoseuecrBy sBAAeTCS OCHOBOH MX BOIMUIOWEHHs Ha 3emiae. OHM HaxomdTcs Ha
OrPOMHOM AYXOBHOH BHICOTE, KOTOpasd HEAOCTYHA HH NORKMAHHIO, HH OINYIREHHUAM
OCHOBHOH MaccChl nonynwoaei n obbvHBIX noelf ¥ NMIIb HavyaupHO-AOCTYTHA NEOAAM
¢ IlnanetapuriM ypoHeM OcosHanus. Aypel CymHocreii ¢ Beicminm Kocmugeckum
MBILIEHMEM NPEACTARIAIT CODOH OTrpOMHBIE 3HEPrOMH(OPMALIHOHHLIE E€MKOCTH,
COOEpKALIHE HCTHHHBIC 3Hauuad Beicmax 3eMHRIX W KoCMHYECKHMX  YpOBHEH
006 yctpoiictee Muposmaems, 3axkoHax KocMoca, 00 HcTopuM UMBMIIM3AUMA W
boxecTeennoi HMepapxum.

Taxue CyMHOCTH MOTYT JIGTKO ¥ CBODOZHO NEepeMEemaThecs O MATPULIAM Pa3HbIX
YpOBHEH MHOTOMEPHLIX NPOCTpaHeTB.  OHH BLIIONHAKT Muccuio KocMuuecxkmx
Yuprene M NMOMOTAalOT KMBOTHLIM, MONYMOIAM («HE3ILUMe S1») U OOBLINHBIM JTHOISM
(«cpeguue fI») MOMHATE CBOM pPE30HAHCHLIE YACTOTHI H COBEPIUHTE KBaHTOBEIH
llepexon B deTsIpEXxmMepHOE HPOCTPAHCTBO.

Bee acnexrs! anynocTH Yenoseka (TEJOQ; «umswee f» — AVIHA; «cpeanuee
H» — A¥X; «Buiciiee $I» — MOHAJIA n «CaepxBriciiee SI» — CBEPXMOHAJIA)
ABMalTCH dparMentamu nawmweit Exnnoi boxecrpennoii CBEPXCYIIHOCTH
(cm. paspen 2.3). Bee onn 06beanHensl EnnabiM Sueproutddopmanuonnsim Iosxem
Mupozganna M HAXOAATCA B DPOCTPAHCTBeHHO-BpeMeHHLIX KOHTMHyymax (Mu-
pax) Ilpomnore, Hacrosimero, bynymero u «Bue Bpemenu, Bie IIpocTpanctaan,

Ilo ceoeit cytu, CBEPXCYUIHOCTD Yenoseka sBnserca BoroM B 3a4aTOUHOM
coctosHuH. [JO3TOMY ¥ TOBOpAT, 4TO «8 xKawcdom Yerosexe ecme buzy. Eciu
Uenosex 0CO3HAKHO COCHHEH CO BCEMM HACTAMH CaMOro cedg — ¢o BCceMu CrouMH (s,
TO €ero JKH3Hb I[IpHOOPETAET TaKHe KauecTBa, KOTOPLIE KaXyTCH COBEPHIEHHO
HEBO3MOXHEIMU. OH 4CHO HaYHHAaeM BHIETH MpOLLIOe ¥ Oyayluee, MOXeM NPHHHMATh
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pelieHns, OCHOBAHHBIE H& BLICIIEM 3HAHMM, U 3ITO TONOXKUTENBHO BIMAET Ha €10
JIyXOBHBIK pOCT.

Huswee, cpeanee, Bricmiee u CpepxBoiciwiee «SI» B obomouke Yenoseka
GoproTea 3a MMAEpCTBO, M Ta, CYIMHOCTh, KOTOpas MOOeNHT, yIpasjiseT UcioBeKoM U
ONpeleNfeT ero PE3OHAHCHYK 4YacToTy. Kak mnpaBuno, «Husmme 5» omepKHBaioT
nobeny, ecam y Yenorexa otkmodeHa Bonsg, Torna mepen Bamum  Guopobor, e
YMEIOIMH npeaBHAcTs U TeM Qonee H3MeHsaTh cBoto Cyaply (Kapmy). Tombko y
Henosexa ecrte boxecrsenuwmii Jlap Cpobonst Bonu M Ceoboawl  Bribopa,
BOCIOIB30BABIIMCh KOTOPBIM OH MOXeT BHIHTH W3-nog nporpamM Koneca Cancapoi
(3HakoB 3oauaka) M M3MeHMTh nporpammbr ceoed CyanObl.

Cso6oaa BoiGopa, Bons u Illanc crars YenoBexkom aanbl Kaxaomy. Jhonu,
He Bocnouanzosapminecs 3THM Ilancom, Gezpazinyunbl H Teopuy (Bory), H camoi
MpHpoae, XH3HH. ABToMaTHeeckH no 3akonaM Kocmoca Takue Colnanuz
(AYLIH) nepexodaT B pa3psj IHEPTeTHUECKOTO MYCOPA H MOILIEKAT PACTLLICHHIO
HAa mepBoyiementnl. He ono3maidte B csoém BriGope!

HeobxonuMo 0CO03HaHHO pa3BHBaTh W TpeHHpoBaTh csoum: JVINY, VX,
MOHALRY u CBEPXMOHAY, urobm BoxkecrBennas CBEPXCYIIHOCTDH
Yenopeka ynpasasaa ere CBEPXMOHAZJOM, MOHAAOM, J¥XOM, AYLION
n TEJOM kak HHcTPYMeHTaMH JocTHxeHus CopeplieHCTBAa B 3TOM MHpe.
MHOrHe MI00H OTONACCTBIAIOT ceOf CO CBOMM (U3HYECKMM TEIOM M JeHCTBYIOT Ha
MHCTHHKTHBHOM YPOBHE (IIOECTh, [10CHAThb, PA3MHMKHTBCA), T. €. Ha YPOBHE CBOEro
HM3ILETO XKHBOTHOrO «Si». B 3toMm cayuae TEJIO ynpaBiseT BceM OCTaNbHEBIM:
JVIIOH, IYXOM, MOHAIOH n CBEPXMOHAJZION. Ilony4aercs, uto HH3wiee
ynpaenger Beicuiim. B GombwmaceTBe cnyvaes AYIIA w AYX y Yemoseka crar, a
MOHAJIA n CBEPXMOHAJIA naxoasrcs B 3a4aTOYHOM COCTOSHHH. lloBedeHHe
TaKdX Jwofed ynpasnsercs I[lnaweTapubim BuokommeioTepom 3eMiIH Ha  ypOBHe
HHCTHHKTOB [3].

3anainte cebe Bomnpoc: «KTO Haxomutes 3a nynsToM yhnparneHus (u3HUecKoro
rena?» Toraa BaM cTaHyT NOHATHBI MHOTHE BalllK OINMGKH, HENpaBUAbHBIE AEHCTBHA 1
OTCYTCTBHUE OTBETCTBCHHOCTH.  MIM@HHO OTBETCTBEHHOCTH ONpEAeNseT YpPOBEHb
CO3HAHMUA Yenoseka. Huskwii yposens CO3HAHMSI — 3T0 Ge30TBETCTBEHHOCTD.

[ogsengm HTOr ckasaHHOMY Bbllle. Ham puindeckuii MUp ABISeTCH MHPOM
tdopm (TEJI), B xoropeix boxkecTrBenbie CBEPXCYIIHOCTH npoxoant croo
3poatoltHio (puc. 1.9-9). I3th dopmu obpasyor Tax HazmBaemyw JlecTHhny
IBOIKOIHH, B KOTOpYW BxoadaT: Mup Cruxuii, Mup Merannos, Mup Munepanos,
Mup Pacrennii, Mup XKuporubix, Mup Jlioneit, Mup Ilaaner, Mupsr 3Be3sx u
3pésanbix cucteM, Mup Damaxkrik, Mup Beeaennsix # Mup MeraBeenendbix.
Tonkko Ha Hame#t nnaneTe 3eM1d MuUpL PacTernit M JKMBOTHBIX npencTaBieHsl Honee
4eM 20,5 MIINMOHAMH BHAOB XKHBHIX CYLIECTB. JT0 OaKTepHH, NPOCTEAIUAE, TpHOEI,
pPacTeHHA M KHBOTHBIE.

B kaxnok dopme (TEJIE) obutator cymmoctu-noacanxn — AVIIA, AYX, MO-
HAJIA H CBEPXMOHAJIA, kotoprie o6yuatoT boxectsenryw CBEPXCYUIHOCTD
B mpouecce e€ pasputHA. Jpyrumu cnosamm, TEJIO, NVIIA, VX, MOHAJA U
CBEPXMOHAJIA obnaparot onpenea8HHHIM HabOpoM 3HepronHPopMaIoOHHBIX NPO-
rpaMM >ku3HeHHOro onnira — Kapmnl (Cyanber). Cosepinenctse Uenoeexa Ha 3emne
3aKiIoyaetTca B obasarensHoit otpaborke ero Kapmur TEJIA, Kapmut AYIIH, Kapmoi
AYXA, Kapmet MOHAIBI u Kapme CBEPXMOHA/IBL
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Puc. 1.9-9. JDsoawouns Ceepxcywmnoctreii B hopmax au3an o1 Musepana ao Uenoseka
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1.10. ACIIEKTBI JIMMHOCTH KOCMHWUYECKOI'O YUYHUTEJIA
YEJIOBEKA

YeaoBek CTAHOBHTCS boroyenoBexom, HJIH Bo:xecTBEHHO#M
CBEPXCYIWHOCTBIO T1oasko Torma, xoraa ero AVIIIA, TVX, MOHAJIA u
CBEPXMOHAJIA conbiotes ¢ «TEJIOM», AYIHOH, AYXOM, MOHAJTOH u
CBEPXMOHAJON Kocmnueckoro Yumtena (Tupa, Anresa-XpauuTens, Hiu
Wepapxa Boicumx LluBunwszaumii'?). Ipu 9ToM Bce 3TH ACHEKTHI JHUHOCTH
CTAHOBATCH €JHHBLIM LENLIM, H NPOHCXOANT /lyxoBHoe oayxoTBopenne Yenoseka
yepes ero Yuumreas. IJTo aBnsercd Texuukoud OezonacHoct KocMoca, 4ToGH
Yenosek ¢ amskuM yporHem CO3HAHHSA Gez Yuurens He MOr NOAY4MTh HOCTYN
K BbiCluMM aHepruaM u He HaTBOpHN KatacTpod RO BceeneHHOMH.

Tax xe, kax n Yenoeex nMeet acnext TEJIA, 1ak v ero Kocvuueckuit Yuntens,
cormacHo 3akoHy [lomo6us, o0magaer otuM acnektoM. Ecrtecrsenuo, uto «TEJIO»
KocMmugeckoro Yunrens TOHKOMaTepHalsHOE, MO3TOMY MBI [HILUEM €r0 B KaBBIUKAX.
Acnekr «TEJIA» Kocmuueckoro Yunteas obscauusier B ¢ebe JYIIY Yenoseka, cro
AYX, MOHAZLY w CBEPXMOHAJLY, tpu Byixuueckux Tena (Hu3liee, Cpednce u
seicmee, puc, 1.1-4) u tak vaseiBaemoe UMITYJILCHOE KOJIBIIO (TOP) «TEJA»
Kocmuueckoro  Yuurens (UKTKY). HMKTKY mpeacraeisier coboii  dopmy
JeBaTHMepHOro npocrpanctea — 9D-TOPA. On coctour w3z mMHoxectBa 8D-TOPOB
CBEPXMOHA/J - TOPOB JPEB XXU3HH B3AMMOOTHOWEHHH (pue. 1.10-1).

Cnenyromue Tpy HupBaHH4eckuX Tema CcOOTBETCTBYIOT yxe AVIIE VYuprens,
TpU Tena bpaxmbl — ero JAYXY, tpu ArTmuueckux Teisa — ero Boxkectpennofi
MOHAJE, tena «Benuxoit [TyctoTe» — ero boxecreensoit CBEPXMOHA/IE, a tpu
Tena AbcomroTa — acrekTaM JHYHOCTH Beicwero Koemuueckoro Hepapxa (puc. 1.1-4).
[lonpobnee 06 acnmextax auuHoctH KocMuueckoro Yuutens Oyaer pacckasaHo
B cnenyromer knure E. H. Beenenckoro «Hefiponno-mopcuonnat moodens cmpoenus
Bcenennont u eé mampuyviy [25], xotopas roToBHTCA K MeYATH.

90-TOP “TENA"
KOCMUYECKOTO YMUTENA

8D-TOPbI .
APEB XWU3HN B3AMMOOTHOWIEHUW
{TOPbI CBEPXMOHAR NIOAEW)

Puc. 1.10-1. Cxema crpoenuss UMITYJBCHOE KOJIBLIO (TOPA)
«TEJIA» KocmAgeckoro YUuWTeln

2 B obwem cryuae nog Kocwmuweckum Veawrenem moumMacres Enuisii TBOPEL-
CBEPXCO3JATEJIb, uMmerowuii Geckonedno muoro yposueii CO3HAHS
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CrmBOn Ha puc. 1.10-2 npen-
ﬁﬁﬂﬁé{gﬁ ._ _- - CTABJIEH OIMH M3 CHMBOMOB
KOCMMYECKBFD _ : . . acnektos nuuHoctd Koc-
YUMTERR . o | mudeckoro Hepapxa — ato
(MEPAPXA] R W Humé Bceembmumero Ha ky-
o | none xpama Xpucra Cna-
curend B 1. Mockee. AHa-
JIOI'W  acMEeKTOB JIMMHOCTH
Yenoseka u ero Kocmu-
YECKOro Yuurtend MBI
MOXKEM BHJIETH TaKXKe Ha
CXeMe€ CIPOeHHS MAarHHTO-
cepnbt 3emau (puc. 1.10-3).
Camy 3eMIII0 MOKHO
HHTEPNPETHPOBATD K&K
apanor AYHIH Yenoseka —
5D-wmap-3Be3naTpoH, a eé
marHuTochepy — kak aHa-
JIOT CHCTEMbI MHOTOMEPHBIX
Topor IV XA, MOHAJIbI u
CBEPXMOHAbBI He
TOILKO YeJ0BeKa, HO M ero
KocMnueckoro Yuurtens.

Puc. 1.10-2. Ham{ BceeBbliiHero —
CHMBO.1 acmexkToB NMWYHocTh Kocmudeckoro Hepapxa
(kynon xpama Xpucra Cnacntess, . Mocksa)

o,
12D-TOP-MOHADA TUIA

110=FQP - QYXH4QA
10D-TOR, AYWASUOA
9D~TOP- TENQ.IrMA A

=
e
st Er e £ T

" PAGVALUMOHHDLIA
NQAC-BAK

— - e g o e

CONHEYHbLIK - . MATHATOCOEPA 3EMNMA
BETEP b — h'-_“"‘ W me-p..?:—:ﬁ‘:? .

[

Puc. 1.10-3. Cxema ¢TpoeHHs MarHuTochepnt 3eMAH ¢ AHATOraMH ACMEKTOR
auuHocTH Yenopeka u ero Kocmudeckoroe Yuunrtenn (I'maa)
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1.11. CHCTEMA JbIXAHUH BCEJEHCKOIQ A BbIXOJAA HA
PA3HBIE MATPHUILIb]I CO3HAHMSI 1 PABOTDHI C ACIIEKTAMH
JHYHOCTH YEAOBEKA H EI'O KOCMHUYECKOTO YUUTEJIAS

Axagemukom E. H. Bcenenckum paspabotaHa cliennaisHas MCTOAMKA AT Bbl-
xona v npopaboTku pasHbix Matpuil CO3HAHMA Yenoreka ¢ otpaborkoi (HeiTpany-
3aumel M TpancopMalUMEn) ero HeTaTHBHOH KapMBbl - yi1yuli€HHs H FapMOHU3aHMH €70
Cynp6et. Ito CACTEMA JABIXAHHH BCEJEHCKOI'O, B KOTOpYI0 BxoAMT
padora co BceMH VpOoBHSIMH NcHXBKH: «Tlonyéeccosnanuem», «beccolanuem,
INoacosnannem, Cosnannem, OcosHannem, 3nanuem, Csepx3uanuem B Innep-
Cpepx3HanHeM U CO BCeMM aceKTaMH iHuHocTH Yeaosexa u ero KocMuueckoro
Yuureun (I'mpa) (puc. 1.11-1). B 5Ty cHCTEMY BXOAAT IRe W3IBECTHBIE METOMUKH
XO0IOTPONTHOTO ALIXAHHA U pedédunra, a TaKke TpH HOBLIE METOIMKY NbIXaHMS
BeeneHckoro: cdepoHHOe, TOPOHHOE H JAbIXaHHE BOJHOBOAAMH BceleHcKoro.

Kax 6bI10 0TMEUEHO BRIIE, BeCh JKHU3HEHHBIH OnbIT Yenosexa, npuoOPETEHHEIN
KaKk B 3TOH XXW3HHM, TAK M BO BCEX [POLLILIX PEUHKAPHAIHAX (BOILTODIEHHAX) IIO
Bennkomy Konecy Cawncappl He Mpomafaer Mocie CMEPTH HHAKWBHAA, MNOCKOABKY
3aMUCHIBAECTCA BO BCEH COBOKYNHOCTH €ro TOHKMX Tell {aype) M XpaHHTCA B
2HeprouHpopMaltinoOHHEIX MaTpHllax-auckerax dymmn, yxa, Monaapr n CeepxMonaast
Yenosera. KaxqoMy ypoOBHIO [UCHXHKM COOTBETC1BYET ONPEAEICHHBIH  MANAIOH
yposHed matpuil COZHAHUA. Tpanuusl MHOrOMepHBIX TPOCTPAHCTE MBIMLTEHHS (OT
O-meproro ao 1l-te MepHOro) ompenensoIca AdanazoHamu matpuu CO3ZHAHWA,
MOrpAHHYHEIE YPOBHH KOTOPbIX 34J1a10TCH YHCIAAMH HOCIe10BaTe 1bHoCTH DUGoRauyu;
I, 1, 2, 3, 5. 8 13, 21, 34, 55, 89, 144, 233, 376, ... {puc. 1.11-1). MeToauka
Beenenckoro xak pa3 m noisonger BuXoamts Ha »Tv Matpuii CO3HAHHA u
paborare ¢ Humu, Marpuuer CO3HAHHA orauwaioTes Apyr oT Apyra 4acToTof
BHOpaLMii. YPOBEHb MaTpPHIbl KaK pa3 U COOTBETCTBYCT 4YacToTe BUOpALKit B repuax,
HanpuMep, MaTpuitkl Co3HalNg NATOLO, NIECTOrO U CEABMOro YPOBHER UMENT YacTOTY
BUOpauuii 5, 6 u 7 [, CooIBETCTREHHO.

OAWUANAZOH | PASMEP. ACMNEKTRI NHUYHOCTA
YPOBHEN HOCTh YPOBHW 4YENOBEKA W EIMO METOOMKM
MATPKL nPoCT- CO3HAHWA KOCMHUYMECKOIo DBIXAHUR
CO3HAHMS | PAHCTBA VUUTENSA (FWA)
1 o NONYBECCO3HAHWE TENG
1-2 1 BECCO3HAHUE ABIXAHKME
3.4 2 NoACO3HAHWUE .
3 avia PEBE®WHI
5-7 NOBEFXHOCTH] CO3HAHUE YENOBEKA
B-12 0B DM HALC O3HAHUWE COEPOHHOE
CBEPXCO3HAHWE AbIXANUE
13-20 4 (NOAOCOIHAHHE) AOYX JYENOBEKA BCEREHCKOIQ
21-33 5 OCO3HAHME MOHAflA “ETNOBEKA
34-54 6 HALOCO3HAHME | CBEPXMOHALA YENOBEKA TOPOHHOE
CBEPXOCO3HAHWE . . AbIXAHWE
55-88 7 (NMOB3HAHME) TENG” rvaa BCENEHCKOro
89-143 8 IHAHME AYWIA THOA
144-232 9 HAOIHAHME ¥YX ™ AbiXAHWE
AR a e BONHOBOAAMMN
233-376 10 CBEPX3HAHME MOHARA FUOA BCEREHCKOO
377 M BLlle 11 FMNEPCBEPX3HAHME CBEPXMOHADA TUOA

Puc. L.11-1. Cuerema nbrxandii BeeleHCKoro it BhIX0Ja HA paizHbie YPOBHH MaTPHIL
CO3HAHMA MHOroMepHbIX OPOCTPAHCTE K ACNEKTbL JiHYHOCTH Yeaorexa w ero [uaa
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Yyacriuku paGotel o cucteme AblXauuii Beemenckoro obLeAHHEHE! B eIHHYIO
rpynnoBY MaTpuily B BHMAE Kpyra H paboTarT COBMECTHO MO NPUHUUNY: «0duH -- Ha
acex, ece -- na oowozo» (pvc. 1.11-2). [Ipu 3tom oO0was 3Heprusd BCceX YYACTHHKOB
IPYNHEl AKKYMYIHPYETCa R NOOUYEPSAHO HANpaBIAETCs Ha KAXKAOTO K3 NPHCYTCTBYHO-
mux. Kak npaBuio, TMYHOW ZHEPrHM MEAMTHUPYIOLETO HE XBATAET [UIA MCLEICHHS H
peWweHns ero npobiieM, 4 3a CHET IPYNIOBOH PHEPrHH 3TO JIEFKO OCYINECTBHTD.

Bo Bpema paboTel Mo cHCTEME AbIXxaHWH BceaeHCkKoOro npoBonsTCS perpeccun Bo
BPEMEHU M0 [IEPENPOrPpaMMHPOBAHKI0 HETATHBHOH KapMbl OPOLLUTBIX, HACTOALIEH M
Oyaylux peunkappauuii Henoseka (KapMa >Tol xM3HH - 3T0 nporpamma CyapOei
YenoBeka no 3Haky 30aMaka, TOA KOTOPLIM OH pOAMICH).

Puc. 1.11-2, Padora no cHeTeMe ApIXaHHH Bee1eHCKOro — BhIX0d HA pa3zHbie MATPHUbI
CO3HAHHMS Yenopexa ¢ 0TPADOTKON HeraTHRHOH KapMbl Pa3HbIX ypOBHE

IIPHYHHE] ] {—;d
A P
IEPBO-. ,\<.... — .._.=.>; '
PP\ L :73' N/
MOC/eNOBATQIpHOCTH] | | "<:, :>:' S A I
Oubonavunfy | 2 3 5 8 13j¢er 8 e & £ 1 1

A

Pue. 1.11-3 A. Cxema oTpaiioTIcu HETATHBHOHA KAPMBI MO HEMOYKE NMPHYHKHO-
naaa H3babaenns ot osesHed n pewleHHs npob.aem
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Puc. 1.11-3 B. O1padoTka HeraTHBHOR KapMbI
no Bcem dhamMuauam (HanMcaHnLl HA JucTax),
Bxoaaimum B Ponosoe Jpeso Kuznn Yenopexa,
¢ Henoabiopanuem marpau UBAAM
.

Puc. 1.11-3 B. Camsoa fpeea
HKuszny Henoseka, B KOTOPOM
samin¢porana NITCC

2

,
L T

o .
»

[4

Puc. 1.11-4. IlpoBenesne rHnepueHAeHTalbHoH MeauTauMu Mupa, Jlw6su, MyapocTn
B I'apmonnd Beenenexoro ¢ McenosibioBanHeM CHCTeMbl AbixaHdi BeeneHexoro

[MockoabKy mobele 3abonesBands WM HepewdiiHbie TPoOaeMbl ABASIOTCA NHINE
CRIENCTBHAMK H nepexoasT B byayiuee, a Wx PHUIHHBL, Kax IPaBHIIO, CKPBITH B
MpOLLIOM H [IOPOM HAXOAATCA AaXe B NPOWNALIX PEUMHKAPHAUMAX MAUHEHTa, TO JNA
FIOJIHOTO MCLENCHHA pabota OCYIeCTBISiCICS B «IPHYHHE-TIPHYHH», ¢ 3aMhIKaHHEM
lierrouky npuunnno-caencTeeHHnX cpiseit (L{IICC) na zepranerywo LITICC (puc. 1.11-
3). ro npupoaut K W30aBACHHIO #a¥Ke OT BPOXKIEHHLIX OONC3HEN W 1aéT OBICTpHE
nosurupHbie n3MeHenns 8 Cynpbe Yenoseka. B MIIKP npy nposeachun perpeccun
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BO BPCMCHY KaXIblH 1IPOCMATpUBAET He BCE CODLITMA MOAPS H3 CBOCIO MNPOLLIOro,
4 TObLKO T€, KOTOPhIE HEraTHBHO CkaszanHcs Ha ero Cyapbe, u nepcliporpaMMupyer ux
B HO3MTHBHBIE COOBITHA 1O cXeme, NpuBeAéHHOoI Ha puc, |.11-3,

CucreMa  apixanuii  BceeneHckoro  ucnosesyercs  ans  MpoBedeHUA
CHOEPHERACATAALNBIX MeanTauwi  Mupa, JhwOBn, Myapocti u  Tapmonunu
Bceaenckore (FMB, [3]) ¢ orpaforkoh xapMel pa3nsix ypoBuei (puc. 1.11-3 B):
IHYHOH, CCMCHROH, POAOBOH, CTpaHbl, naHeTsl 3emid, CONHEYHON CHCTEMbl, HawlcH
Faaktukn «Mneusstit flyte», Beenennoii » MeraBeeaennol ¢ neasio nepesona
YenosecuecTRa Ha HOBLI YPOBEHb MBIILIEHHMA, @ TaKXKe 0 NPOIrHO3IHPOBAHUA,
NpeAOTBPALICHHA M JIMKBMAALMH TIOGANBHBIX TUIAHETAPHBIX  IKOJOTHYECKHKX H
TEXHOTEHHRX KaTacTpod, BOHH, TEPPOPH3IMA, MPEACTABIMIOIIMX YTPO3Y BCEMY MHpY,
AAs TapMOHW3ALHH OKpYXawuel cpenp oOHMTaRuMs ¥ 3alMTH 2KOoMoruH Yenoseka,
Jemmun ¥ Kocsmoca (puc. 1.11-4).  Jlis ycwienna TMB no okoHuannH Takoii
Mnanerapnoi paboTul NPOBOAHTCS OrHeXoknenue (cM. pazaen 1.11.7).

L11.1. XOJOTPONHOE JAbBIXAHHUE KAK METOX PABOTBHI
C MATPHLIAMHA NOJYBECCO3HATEJBHOI'O H
BECCO3HATEJBHOI'O VPOBHEH - TEJIOM YEJOBEKA

Hns pabote! ¢ MaTpuuamu noaybeccozHarebLHOTo ( 1-bit ypoBeHb) o Geccosna-
TeNbHOro (1-2 yposHu) yposHei, cooTsetcTRytominMi acnekty TEJIA Yenosexa, B
MLIK?P wcnonesyerca XOIOTPONHOE ABIXAHHE (puc. 1.11-1). 2T ypoBdH
NCHXHKKM OXBATHIBAIOT CaMpleé paHHHE (CBEPXAPEBHUE) BOIUIOUICHHA (PCHAKAPHALINM)
Yenrosexa, koraa ero boxkecresensaa CBEPXCVYIMHOCTDE npoxoanna IBOMIOHHKO
B Munpax Cruxuid, Metasior, MupepatoR W PacTeHuil. DTH PeHHKApHALMH HALO
HpOpﬂﬁOTaTB A YCTPAaHCHMA HETATHBHLIX nporpaMmM 1 Oecco3laTenbiioM YPpOBRHE.
TO pa3sHbi€ BHILI CTPAXOB, CTPECCOB, NPOTPAMMBl YHHUTOWEHHSA H T. 1.  XOAOTPOMHOE
AOBIXAHHE KAaK HHTCHCHBHAA JLIXATENLHAA TEXHUKA KaK paz d JaéT HeobXoqumpsii
IHEPreTHYECKUil MOTEHLKAT j1st NPOPAbOTKH HTHX CaMbiX JATbHHX BOMIONICHHHE, ITHM
METOIOM MOXHO npopaboTars U CACAYIOWMU YpoBeHh MNCHUXHKKH UenoBeka -
ero lloacoszdanne, HO 3TO MOXHO CAENATb TOJBKO YaCTUYHO H [OBEPXHOCTHO.

XonorponHoe Abixanne Obuto paspabotano Craavcnasom [podom BO BTOpOI
nonopuHe XX Bexa [38, 39, 40]. TepMun «XOIOTPOMHBIH» O3HAYAET KHANPABICHHBIA
HA BOCCTAHOBIEHHE 1IEJIOCTHOCTHY. B nponecce XOJ0TPOIHOIO ABIXaHHA METUTUPYIO-
IME ABIIAT ¢ MAKCHMANTLbHO BOIMOXKHOU 18 HUX aMIUIMTYAOH H Y4acTOTOH, YTO [103R0-
msIeT OBICTPO HAKONUTE HEOOXOAMMOC KOIUUYECTBO JHCPTHH JTA BXOKAEHHS B WiME-
HéHnHoe cocTosune cosnanuna (MCC) — TpancoBoe cocTognue. [IpH 3TOM HCOONL3Y-
eTCA cleiankbHan MysblKa M ICJICHANpaBicHHas «paboTa ¢ TEIOM» ANd YCTPAHCHUA
JHEPreTHUCCKUX 3aTOpoB M 0510x0B. 10 OKOHYAHUU XOJIOTPONHOre ABIXAHHS, BRIHAA H3
TAKOT'O TPAHCOBOIO COCTONHMSA, HCIIOBEK HE MOXKET BCIIOMHUTE W H2BJICYL BCK) Npopa-
DoTaHHYI0 HH(OPMALMIC B Halll PU3HYECKHH MHP. B 3TOM HETOCTATOK 3TOH METOIHKY.

1.11.2. PEBE®HHI - METOJ] PABOTbl C MATPHIIAMH
MOJACO3HAHHUA U CO3HAHUA - AYHIOH YEJIOBEKA
Ana  padoret ¢ wmarpruamu  Tlogcozuauna (3-4 yporuu) u  Cosnanus
(5-7 ypoeun) B MIKP uctiomsyerca PEBE®HHI (puc. 1.11-1). DtH yposuu
Ncuxukd coorreTcTBYROT acnekty JIYIIN Yeiaopexa n oxpaThiBawoT ero apesHue
BonaoueHus, Korua ero boxectseunas CBEPXCYUIHOCTD npoxoausa 3BomoOuHKD
B )KUBOTHBIX H GeoBeueckuX oGonaoukax. Ilo cpaBHEHHO ¢ XOIOTPOHHEIM ABIXaHHEM
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pededuHr — 3TO MCHCC WHTCHCMBHAS IBIXaTelbHas TEXHHKA, HO oHa Aaér Oojee
BLICOKYIO  4acTOTy Bubpaumii, u9ro nossoasier ohdektuBHO npopabatsisarh
TIO/ICO3HATCNIEHBIC YPOBHU TICHXHMKH Yemosexa.

Pebeunar (B nepepoue ¢ aHTHHACKOrO, «MEPEPOAICHHE») OCHOBAH BpPAUOM-
ncuxuarpom Jleonapaom OppoM B Hayane 70-x ronos XX seka [41, 42]. D1o MeToanka
PUTMHUUHOTO WHTEHCHBHOTO JbIXaHHA 0e3 nay3, Kak NPaBWIO, Ha BbLAOX ¢ YACTOTOHN
OKOjI0 OAHOTO BRYI0XA B ceKyHy. TTpu 310M 1yOm jbliraniux coOpaHel B «TpyOouKy»,
Kak OyaTO OHM LIBITAIOTCE 33/TyTh ¢Be4y, BCE UX BHUMAHHE HALPABNEHO HA BBIAOX, A
BAOX MPOHCXOTHT aBTOMATHYCCKM, pedmexropuo (8 MLIKP npumensercs u apyras
TEXHHKY, KOTJa aKUCHT JAenaeTcs Ha BA0X). PeC&bUHT MOKeT BuIMonHITEC CHAS, NEXA
M Jaxe CTOA. YuyacTHMKM pcOEQUHTa KOHUEHTPHPYIOT CBOE BHHMAHME Ha
OCYIIECTBJICHHH KOHTPOTA HAaAd CBOMM JbIXaHMEM, TOMIEPKHMRAA €rd PHIM H
HHTEHCHBHOCTb Hd TPOTSXKEHHMH BCEH MemnTauMu. 3a c4yéT TAKOr0 HHTEHCHBHOTO
ABIXAHHA MEIHTHPYIOIIHE BXOMIT B 6Co00e H3IMEHEHHOE COCTOSIHHE CO3HAHMA,
B KOTOPOM MOJTHOCTLH ce0sl KOHTPOJHPYIOT, B OTJIMYME OT TPAHCOBOIO COCTOSHHSA
NPU XoROTPOINHOM aelxann. Kpome Ttoro, B MIIKP npumensercs cneuuaibuas
METO/INKA HAXO0XK/ICHHA B 0COOOM COCTOMHMH Mekiy CHOM W GOAPCTBOBAHMEM,
Korjga crupasorcs 1pasn Mexay CO3HAHUWEM Yenoseka u peaisHocTio HaLEro
MHpa. OJTO MO3BOJLET MEAUTUPYIOLEMY HaXOAWTLCA B COCTOSIHHM PACIIHPEHHOIO
Ocoznanus ¥ OZHOBPEMEHHO OCYIIECTBIATh KOHTPOAL, 4HANU3 H NpopaboTky
HETaTHUBHLIX MporpamM ceocro [lodcosnanua u CozHAHHMAL

1.11.3. COEPOHHOE JIbIXAHUE BCEJEHCKOIO - METOJ PABOTHI
C MATPUIIAMH CO3HAHMUA, HAJICO3ZHAHHS, CBEPXCO3HAHUA W
OCO3HAHHS - IYHIOH, J¥YXOM B MOHAJOH YEJIOBEKA

Jonst pabdoter ¢ Marpuuamit Coananns (5-7 yposum), HaaCosnanns (8-12
yposiik), CeepxCo3uanua (IlogOcoznanusa, 13-20 ypoBuu) u Ocosznanuna (21-33)
B MHUKP wucnonssyercs COEPOHHOE /IbIXAHHUE (puc. 1.11-1}. 3TH yposHM
MmeuxuKky cooteercreyrot aciiekram JYIIIM, JYXA w MOHA/lbl Henoseka M
OXBATBIBAKT BOTLIOIIEHHS, Koraa €ro boxecrsennas CBEPXCYHIHOCTD npoxonuna
3BOIIOLHIO B UEHOBEYECKHX 000MO4KaX. 3TO ero caMbie MOCIIeqHHE TIPOILIbIC,
HacToAmad W, BO3MOKHO, OyIYIUHE PEUMHKAPHALLHH.

TOMKKUE TENA CdepoHHOC ABIXaHHE — HTO TEXHUKA
UHTEHCHBHOTO  MEIHUTATHBHOIO  JBIXAHHHA,
KOTOpas na€r Oonee BBICOKYHY YacTOTY
£ Ny BHOpaLMit 1O cpasHEHHO ¢ peleduurom,
of i ) YTO 1O3BONAET I(peKTHBHO M IyOHHHO
' 1popabarbiBAaTh  HETAaTHBHBIE TPOTPAMMbI
Cosnannd, HagCoznanua, CeepxCo3nanns u
Oco3uanus Henoseka.

Cgeponnoe abixavue, paspaboTanHoe
E. Il. BceneHckny, He cneayeT NyTaTh C
NOBEPXHOCTHLIM C(DEPUYECKHM  JIBIXAHUEM.
Cdepuueckoe abIXaHHE -~ 3TO  ABIXaHUE
o g OBEPXHOCTBIO THEPLI, HUCHONLIYEMOE TIPH
Puc. 1.11.3-1 A. Cxema cgeponnoro NOCTpoeHuy 3alMTHOrO noii «Mep-Ka-ba»
Abixanusa Beesnenckoro no «pocemMépkam» M0 MeToaMke  J[. Menwxucedeka  [2].
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Ono passnBacT B O0BIMHOM HenOBEKe ITOBEPXHOCTHOC MBIIUICHHE, T. €. MBILIICHHE,
OTPAHHUYEHHOE [AOCKOCTSMH  (orpaHdyenHoe aByxmcpuoc Coznanue, oM [1]),
Fcin npopectn aHaloruio ¢ uBeraMu, To asyxmepHoe Co3HaHHe COOTRETCTBYET Y4EpHO-
Oe/IoMy BOCIIDHATHIO OKPYXAIONIETO MHpa ABYXMEpHOTo npoctpanctBa. Cdepuyeckoe
avixawue [, Menbxuceneka No «IHEPreTHKEY AHKBUBATCHTHO peGEDHHIY M NO3TOMY
g MIIKP ne ncnoassyetcs.

benan guipa Ocu Beeaenuoii - oconioe noe
(A3ny9eHRe SHEPTHK) | KPHCTALIMECKOH pemérkd Mupoizanus

IHEPrOHINpOpMALHOATILIC
MATPHLI-RHCKETRI
Pa3HBIX YpPOBHEH

MY3 MeraBeenenmoii

SSZ

LN

.l'.;ll} ﬂl\l‘““ _ - MY3 laaaktuee
1“7 = 3

= A

Jwmni MY3 uetosexa

(morsoisenye 39epran) (55 Tonkmx Ten)

Puc. 1.11.3-1 b. CxeMa cepoHHOr0 ALIXAHHA NMPH NOCTPOSHHU CHCTEMBI 3AIMUT
«Mepxaba-¥Y unpepcym-3sesnarpon» (MY3)

CoheposiHoe abIXaHMe - 9T0 00bEMHOE AbIXAHWME BCEMH TOHKHMM TeJAMHU
aypm YeoBeka uepes ero 3H¢proMHQOpMaNHAOHHARIe MATPHUB] PAa3HbIX YPOBHCH
{prc. 1.11.3-1). 3To 3nepreTHveckoe ALIXaAHHE OCYINECTBAALTCSH MO «BOCHMEPKAM»
H HCNOJILIYETCH TPH HOCTPOCHHH MHOTOCTI0OHHOH CHCTeMbl JHEPronHGOPMALNOH-
HbIX 3aiuT Beenenckoro «Mepxaba-Ynusepceym-3pezaarpon» (MY3, [4]).

Hocpeactsom cdepoHHOroe aoixauusi YeNOBEK NOAKMOYACTCA K JHEPIETHKE
SHEPTOMHMOPMAIUOHHBIX TIPOCTPAHCTB: 3eMiH, COnHewyHOH CHCTEMbI, ['alakTHKH,
Beenenno#i u MertaBeencHao#t (puc. 1.11.3-1 B).

CdepoHHOE [BIXaHHE [O3BOMACT BHIHTH HA KAYECTBEHHO HOBLIE YPOBHU
MbULIJIEHUS B MHOTOMEPHBIX mpocTpaHcTBaX. Ilpexne Bcero, 310 paspaboTka BeeH
mopepxHocTH Kyfa COBHAHHA (nosipoduee cM. [1]). 3TO COOTBCTCTBYET YPOBHIO
HanCosnanua Yenoeeka — ero JYUIE (uBeTHOC BOCTpusiTHe raMMbl u3 8-12 useTos
panyrH), a takike ypoBHIO CBepxCosnanns — Y XY (UBeTHOC BOCIPHATHE TaMMBI H3
13-20 nseror paxyru TpEXMEPHOro npocTpaHeTBa). Kpome Toro, 3a cuért cdeporHoro
JABIXaHUA MOXKHO Bblii1d HA rayOHHHOe TpPEXMEpHOEe MbINUIEHHE OonpeAestHBoro
4CIEKTa (MYXCKOro, XeHCKOTQ HAY «AIHOBCKOro», c¢M, [l]), 4To OTBeUaeT YPORHIO
Ocosnanna — MOHAJIE UYenoseka (BocnpuaTtne rammel H3 21-33 UBCTOB paiyrH
TPEXMEPHOIO MPOCTPAHCTBA).
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1.11.4. TOPOHHOE JBIXAHUE BCEJEHCKOI'O - METOJ PABOTDI
C MATPHLAMHM OCO3HAHUSA, HATOCO3HAHUSI, CBEPXQCO3HAHHUA
U 3HAHWA - MOHAZIOH H CBEPXMOHAJOU YEJIOBEKA, A TAKXKE
C «TEJOM» H AYHWIOA Er0 KOCMHYECKOT'O YUUTEAHA

Ana  paborel ¢ wmarpuuamMu OcosHamust (21-33 yposuu), HagOcosuanus
(34-54 yposau), CeepxOcosnaund ([Mox3uanus, 55-88 ypoeHa) v Inauus (89-1423)
B MUKP wcnonszyercs TOPOHHOE JABIXAHHME (puc. 1.11-1). Dt ypoBHM
NCHXMKH coorBeTCTBYIOT acnektaMm MOHABI u CBEPXMOHA/Ibl UYenoseka, a
Tatoke «TEJIY» n AVIIE ero KocMuueckoro Yuutens M 0XBaTBIBAIOT, KAK TIPABWIIO,
Oynyuine peusikapHaiuu Yemoseka.

ToponHoe neixanHe BceeneHCKoro — 310 HHTEHCHBHOE MEAMTATHBHOE JblXaHMCE,
KOTOpOe TO3BOJIET JOCTHYS cIME Bosice BriCOKOH YacTOThI BHODAIHI NO cpaBHeEnnio ¢
PACCMOTPEHHBIMH BbILIC TCXHUKAMH JIBIXAHUA. 1O JeIaeT BO3MOXKHBIM dMbeKTHBHO M
rnyOuHEHO npopabaThiBaTE HeraTHBHbie mporpaMmii  Ocosnanna, HanOcosranng,
CepxOcoznanusa 1 3nanung Yesnonexa.

Toponnoe awixanme — 310 AaAsixanue JIOFTOCAMM (ropommamm) -
TOPCHOHHBIMH  BHXPEBbIMH IOTOKAMH JHEPreTHYECKHX NeHTPoB (YaKp) H
TOPCHOHHBLIX Kancya “Yenosexa (puc. 1.4-7). ITo IbIXanue OCYIECTBIAETCA
no obdbémuomy Kpecry.

3a CYET TOPOMJOB MPOUCKOIMT BKIIOYEHHME DHEProCMCTeMbl UenoBeka B KpHU-
CTAIIMYECKHE IHEPromHbOpMarMoHHbie peéTku Eannoro MuposmaHus: 3emu,
CosHeuHO!H cucTeMbl, [anakTrku ¥ BeereHHOR. YV 00bIYHOTO YejoBeka GOMBIIMHCTBO
€ro Yakp ¥ TOPCHOHHBIX KaliCyn 3abrokuporavo (rmposenennem Jro Yenosexa). HMi-za
3TOro HApYILUENL] €T0 IHEePreTHIECKHE ¢Ba3k ¢ BeenenHo#. CMpicn »Bomonu Ye1oBeka
la 3eMile 3aK10YaeTCd B BOCCTAHOBICHHH 3TWX CBA3EH (crars Borouenosexom), T. e.
n30aBUTBCA OT CBOEro Jro uepes orpaborky Kapmbl pasusix ypoeHed. ToponHoe
ABIXAHHE KAK Pa3 U NMOMOIaeT BOCCTAHOBUTL 3TU DHEPTOCBAZH H OOHOBUTL OPraHM3M
Henoreka Ha KNETOMHOM YPOBHE, T. €. BKIKOYHTh NPOIPAMMY OMOIIOKEHHS.

Toponnoe asixaume — 3T0 Oouee TNMyOMHHOE [OBIXAHHE (10 CPABHCHHIO
co ctpepoHnpiM. OHO TO3BOIAET BHIHTH HA YPOBHH MBINICHHA, ONHCAHHBIE HUKE.
ITpexae BCero, 3To, Kak U B cly4ac chepOHHOro IbIXaHHs, rIyOHHHOe TpéxmepHoe
MBILILJIEHHE MYXKCKOro, KEHCKOTo HIH «APHOBCKOLD» ACMeKTOB
(moapobuee cm. [1]), uTo oTBeuaer yposHw Qco3nanns Yenoseka — ero MOHAJIE
(BocnpusTHE TaAMMBI U3 21-33 UBETOB PALYTH TPEXMEPHOIO MPOCTPAHCTRA).

Hanee, ¢ OMOWIEBIO TOPOHHONO JABIXAHUS BOIMOMWEH BBIXO/ HA YPOBEHD IAyOMH-
HOro TPEXMEPHOT0 MEINIEHHHA, KOTOPOMY COOTBETCTBYeT Bech o00Lém Kyba
Ocosnanus. Oro yposenr HanOcosuanun — ypores CBEPXMOHA/JIBI Yenorexa
(BocrpusTHe raMmbl M3 34-54 HBETOB Pafyrs TPEXMEPHOTO MPOCTPAHCTBA) H YPOBEHB
CrepxOcosnanun - yposens «TEJTA»  Kocmuueckoro VYumrens UYenoeeka
(BocrpusTHE TaMMBI H3 55-88 LBETOB Paayrd TPEXMEPHOrO NPOCTPAHCTEA).

Haxonew, ¢ nmOMOIIBK) TOPOHHOTO IbIXAHMS MOXHO BBIMTH Ha KAUECIBEHHO
HOBHIH  YPOBEHSs  00BEMHO-TONOTPAGHYCCKOr0 WeTLIPEXMEPHOT0 MBIILJICHHS.
JTO COOTBETCTBYET YpOBHIO 3naHusi — yposuio JVIIHM Kocmunueckoro Yuurens.
B stomM cnydae Yenoseky CTAHOBUTCE MOCTYNMHBIM IBETHOE BOCTIPHATHE TaMMBbI
u3 89-143 nBeTOB panyru yxe 4CTHIPEXMEPHOTO MPOCTPAHCTBA. JT0 TaéT eMy APKOE
MOTHOE [NyOuHHOE O0BEMHO-TOJOrPaPHIECKOe BOCTIPHATHE OKPYKAIOLIEIO MHpA.
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1.11.5. ABIXAHUE RGJIHOBOJAMH RCEJIEHCKOT O - METO/l PABOThI
C MATPHIIAMM 3HAHUSA, HAJIZHAHHWS, CBEPX3HAHUS U
TUINEPCBEPX3HAHHS - IVIHOM, TYXOM, MOHAJON H
CBEPXMOHAJIOM KOCMUYECKOTO YUYUTEJA

Hnoa  pabott ¢ wmarpuuamMu  3manwua  (89-143 ypoesn), Haa3uawusa
(144-232 ypopuwu), Cepx3nanus (233-376 ypoeuu) u INunepCrepx3nanus (or 377
yposusi H Bhiie) B MIIKP ucnonssyercs ABIXAHUE BOJTHOBOJIAMU
BCEJEHCKOTO (puc. 1.11-1). DTu ypOBHH NCHXHKM COOTBETCTBYIOT ACTeKTam
YU, OVXA, MOHAJBI u CBEPXMOHAJIBI Kocmuueckoro YuuTens M
OXBATBHIBAKOT, Kax MpaBuno, Oynyuwue w crepxOynyiuue peHHKapHaiiH YelloBeka.

JlplXxaHHe ROMHOBOJaMH BCeseHCKoro — 9TO MHTEHCHBHOE MEJHTATHBHOE
AbIXa@HHE, KOTOPOC TI03BOJIAET JOCTHYR CAMOM BBRICOKOM 4YacTOTHl BUOpauui Mo
CPaBHEHHIO CO BCEMH pACCMOTPCHHbLIMM BBHIIC TEXHHKAMH ObIXaHHS, JTO Jenaer
BO3MOXKHBIM 3POEKTHRHO 1 rMyGHHHO NpopadaTbiBaTh HETATHBHBIC NPOFPAMMBI CAMBIX
Beicmx ypoBHeH neuxuky  Uenosexa: 3uammd, Han3danua, Ceepx3HaHna w
MinepCrepx3nanus 0o BEICIIMM MHOTOMEPHBIM TPOCTPAHCTRAM.

AbIXaHHe BOJMOBORAMH BCelleHCKOr0 oOCYIIECTBANETCH Uepe3 CHCTEMY
BOJTHOBO/10B Bceenencxoro. ITa cHCTEMA fApeaAnasnayeHa ans
IMeproiupopmatnonnore oo6mena ¢ Kocmocom, ans  CHMHXPOMM3ANMH H
CAPMOHH3ANHH BCeX Ten Yenomexa. BonaHoBoaer BeeneHCKOro npoHH3BIBAIOT
B Pa3HbIX HANPABICHHSX BCE TOHKHME Tena (KBaHTOBblie oOonouku) aypel Yenoseka
(pric. 1.11.5-1). Bcee oHM dHepreTHUECKH MOJAKIIOUEHS] K BOJIOCKAM Ha KOxe YeoBeka,
uepes KOTopbie sHeprouHpopManus nepegadTcs K IKCTPAPEUCHTOPAM 3THX BOMOCKOS.
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Puc. 1.11.5-1 b. 3amn¢posannoe
n3o0paxkeHHe BOTHOBONOB Beenenckoro
HA wvxone «baazodamuoe Hebo»

Puc. 1.11.5-1 A. Cxema abixanus 4epes
CHCTEMY BOJHOBOAOB BceeteHckoro
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JATIAKN EMOKOMNBIOTEPA - 3G TPAPELENTOPI TOHKWAX YYBCTR -

MATPHLLIJACKETEE TOHKMX TEN Takum oGpazom, BosoOC-

KM, ARNAOUIHECS HYacTBIO CHC-
TEMbI BOJIHOBOA0OB Beenchekoro
Ha (uU3HUIEeCKOM IUIAHE, UIPAIOT
oreil & . A poNb  CBOEOBPAZHLIX  IIPHEMO-
NENDBERK HEPEAAIOIITHX AHTEHH,
CRA3LIBANIUMX BCE TOHKUC Tea

Towe :,E.HA e BCENEHCKOTO
BOMHOBOAK
i, ecEnencroro-  UenoBeka ¢ ero  (PU3HYECKHM
BONACAHTEHHA A HEPT ORHOOPNALIKOHHEIE -
I CRRIM C ' HAHAMIBI CBA3N TENOM. IKCTpapelenTopsl BoO-
BEPXHMI JIOCKOB, B CBOK 04€peip, IICpe-

eldy Aal0T SHCPTOHHGOPMALIHIO
NCHXUYECKOH, HEPBHOH, HM-
rgmns MYHHOH H BCEM JPYTHM CHCTe-
MaM YeJ0BEUECKOTO OpraHH3Ma.
%, HIDKHWA 3a Cuér ATOrOo INPOUCXOIHT
=\ CAOM -
KOWH camMO0aIAHCHPOBAHUE  CIOMHO¥H
CHCIEMbl  (PH3HYECKOTC  Teja
DUINMECKOrD TERA OTIA PHEMA MHOOPMALIKK

_ HYenoseka. OTMCTHM, UTO

Puc. 1.11.5-1 B. Cxema oOmena snepronndopmaurei
H3oOpaxenne BOJIHOBOIOB

yepes CHCTeMY BONHOBOA0S Beesenckoro

Beenenckoro 3anrpoBaHo

Ha ukoue boxwen Marepn «baacodamnoe Hebo» (puc. 1.11.5-1 B).

Ans pabGotel ¢ BonHoBogamMM BceeneHckoro Heobxoaumo BoOHTH B MOGYHO
«HYJEBYID TOUKY AOCOMOTAa» - HyleByw Touxky Ilepexona, wunm  y3en
SHEPrOUHPOPMAUHOHROH KPUCTALIN IECKOH peluéTku (evm. pasacasl 2.1 u 2.2) ¥ HayaThb
ABIIATE 4epe3 3TH y31sl pemiérok Mpeea JKuszuu (ITozuvanus) Muposnanus.

HbixaHHe BONHOBOAaMu Bcenenckoro - 310 camoe 1ny0MHHOE ABIXAHHE MO
CPABHENHIO CO BCEMH PACCMOTPEHHBIMH BBILLIE TEXHMKAMH NblIXaHua. (OHO MO3BOJAET
BHIHTH HA CICAYIOUIME YPOBHH MBIIuIeHHA. [lpexae Beero, »To Bl YNOMAHyTOE
obLeMuo-Toorpadgnyueckoe YerbIpéxXMepHoe MBIIJICHAE YPOBHA 3Hanusa (ypomeHn
AVIIHN Kocmudeckoro Yuutens Yenobexa), oTBeuaromice 3a BOCTIPHATHE TAMMBL M3
80-143 upeToB paayru 4eTHIpEXMEPHOTO HPOCTpaHcTha. Janee, ¢ NOMOWbLIO AWXAHUA
BOJIHOBONAMU Beenenckoro MoxHo BLIHTH HA YPOBEHB MBIIIEHUA, COOTBETCTBYIOLIMIA
4D-Konycy uetnip&xMeproro mnpoctpanctea (cM. [1]), uto oTBewaeT ypOBHIO
Han3uwanua (yposenn JYXA KocmHueckoro Yuurte:ds) H BOCIPHATHIO [aMMBlL U3
144-232 ugeToB pajgyru 3TOr0 MpocTpaHcTsa.  HakoHeu, IbIXaHWe BOMHOBOHAMH
BceneHckore nosponsieT BBHIATH HAa YPOBHH MbIHIUIEHHA, oTBexaloxce SD-Llapy-
3B€3JATPOHY NSTHMEPHOro nmpocrpancTsa U 6D-Topy wccTHMEPHOro mMpocTpaHcTBa.
210 yposun Crepx3uanna (yposens MOIIAJbE Kocmuueckoro Yuutens) u
IunepCaepx3nauust  (yposeus CBEPXMOHABI  Kocmuueckoro  Vuurein),
COOTBETCTBYIOIUHE  BOCHpUATHAM ramM M3 233-376 upetoR pajyry HOATHMEPHOrO
npocTpaHcTBa M K3 377 BeToB ¥ 0ojiee ILECTHMMEPHOTO IPOCTPAHCTBA. JTO AaéT
Heltopeky sipkoe riTybunHOe 00BEMHO-roIorpatnueckoe H CBEPXIINIHOE MHOTOMEPHOC
BOCHPHATHE OKPYKAMOLWIErO MUpA.

Hrak, cHcTeMa BoaHOBONOB BeeleHCKoro, OonplIag 4aACTL  KOTOpPOI
HAXO0AHTCH B TOHKHX MHMPAX H HEeBUHMA, JHEPreTHYUECKH 00Le/IHHAET B ellHoe
1eJioe BCe CHCTEMb! OprannivMa YenoBexa H HIpaeT OrPOMHYIO POIb B €10 KH3NH,
B PA3BHTHH €70 HHTEATEKTA, MBILLICHHA H AYXOBHOCTH.
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1.11.6. U3IMEHEHHSA B HEPTOMH®OPMALNUOHHOH CHCTEME
YEJIOBEKA H B EI'0 CYABBE NOCJIE PABOTHI 110 CUCTEME
ABIXAHUHU BCEJIEHCKOI'O

B npouecce pabotel no cucreme jibixanui Beenerekoro y Uenopeka OpoucxoauT
0340poBeHKe, H3baBiacHHe oT GoresHel (BKIIOUYRA XPOHHYECKHE), BPEIHBIX IIPHBLIYEK
(manpumep, oT TadAKOZABMCUMOCTH) H TIAryOHbLIX OPUCTPAcTHl (ATKOTOMH3M, HApKo-
MaHHa ¥ Ap.). He crnyuaiino, 9T0 yyacrHHKH TAKOTO MEPONPHSTHA, OCOOEHHO 1IPENCTa-
BHTE/IH «Ipynm ocoforo pucka» (Rpauy, NCHXOIOMH, YYHTENA, aAMHHANCTPATOPLI, Ha-
YANILHUKH H BCE IpYrue, K10 paboTaeTr ¢ HaceNeHUeM) MOTYT KOPYHTLCS, BHITL, KpUIATh
pPa3sHLIMH 3BEPHHBIMU rOM0CAMU U T. 1. ITO MAET BBEIXOI NCHXUUECKOH rps3u (M30ape-
HHE OT HEPBHBIX M MCHUXHUCCKUX 3aD0sIeBaHHi), OCBODOWAEHHE OT AYNIEBHRIX CTpa-
JAHMA W OJCPKHMOCTH ([IAPa3HTOR CO3HAHMA, WIH CYWHOCTEH-IOICAA0K), YTO NPH-
BOJIUT K BOCCTAHOBIICHHMIO TICHXHYECKOH, HEPBHOM, HMMYHHOH M BCEX JPYIHX CHCTEM
opranuaMa (puc. 1.11.6-1), Ilpn 3ToM AJ ycTpaHeHHs 3HCPLETHYECKHX 3aTOPOB,
OTKPBITHS 4aKp M 3HeproKaHaJOB TIpHMEINseTca pa3paboTannai BceNeHCKnm METOAMKa
«buoxkoppexiun HmmyHnoii Cucrembl» (BUC-tepanus).

HuTepectio npociacinTs, kak HMensercs aypa Yenosexa nocile paboTei 110
cucTeme IbiXaHui Beenmenckoro. HanmoMHUM, 410 aypa — 3TO COBOKYITHOE CBEYeHHe
BCEX TOHKHX Ten (KBaHTOBLIX 0Donouek) Henopeka.

Boiwe Mbl IpuBoAKIK PoTorpaduu aypel BCPXHWX HacTeil Tena naeH, cuenan-
HBIE anmapaToM «Aypa-kamepa» B marasuse «lfymo x Ceber (prc. 1.2-4). 3nech e Ml
MPOIEMOHCTPHPYeM QoTorpaduu ayphbl NAILLCE, TONYUEHHLIE MO METOAHKE aKadeMHKa
B. H. Okcenb Ha ocHOBe »ddexta KupnHaH ¢ KOMDBLIOTEPHOH JMATHOCTHKOH
(puc. 1.11.6-2, 1.11.6-3).  JluarHocTupoBande OCYIUECTRAAAOCL NO Oe3BIMAHHOMY
NajabIy, KOTOPRIHA HECET HaubOABIIMH OOBEM HHOOPMALIMKM O JJAHHOM YENOBEKe.

Puc. 1.11.6-1. H3(aBreHne OT 3apaKeHHs NMCHXHYECKHMH BHDPYCAMH
H ONEPKHMMOCTH B X00e paloTbl Mo cuereme AbIXxawui Beeaenckoro.
OxazaHue NOMOWIK B BbiBOAC NAPasHTOB CUIHAHHA (CYUIHOCTEH-NOACAIOK)
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Puc. 1.11.6-2 A. Aypa naaena uenoseka Pue. 1.11.6-2 . Aypa Wajibua ITOro sie
20 paloThl no CHcTeme AbLIXAHMIT HelloBeKa mocide pabornl Mo cHcreme
Bceenencxoro. apIxaHui Bceenerckoro,

B BepxHeH 9acTH aypsl BHIHE 3aTEMHCHHS, COOTBCTCTBYIOWIHE [ATOMOTHY (TPaBMa rONOBhI )

Puc. 1.11.6-3 A. Aypa naibua Puc. 1.11.6-3 B. Aypa nanniia 5T6ro xe yeaoBeKa
YEJOBEKA 10 NOCTpOeHUsA nociae NMOCTPOEHNA 3aHTHBLIX Moaeid MY3 y ux

JAIUNTHBIX noaed MY3. benuie NPOrpaMMHPOBAHNS Ha pelieHHe Npodaem.
BKpAIUIEHUA B aype — 3T0 beibie sBkpanieHns B aype HCYEs I — BCKOpe OyueT
Hepen€¢HHbIC 11poDIIcMBbl paspeuieHde npodneM H HA (H3HYECKOM NNaHe

@ororpahn aypbl HalblieB YENOBEKA JO W HOCHE ObLIXaHHA N0 CHCTeMe
Beenenckoro npuBenesss na puc. 1.11.6-2. BHAHO, YTO noche Takou paboThl 3aMETHO
YBEJIM4H,1aCh TONUIHHA Y IIOTHOCTL ayPbl, CYLIECTBEHHO YCHIIHIIACEH €6 CBETHMOCTD, W
MPOH3OUING  YCTPEGREHHE  JHEPreTHYECKHX  NpoBoeB ¢ BOCCTAHOBNEHHEM
IHEPrOHHPOPMAIIHOHHLIX MATPHIL KBAHTOBBIX 000704Yex (TOHKMX Ten).
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OrMeTnM, yto B MLIKP ans ouxuieHds, 0300pPOBNEHHE, HCHENEHHUS JIFOIEN K
PCLUCHHA HX JHMHBbIX, CEMCHHBIX, POJIOBBIX W Ap. TPoOAEM JOTOTHHTENILHO
NpHMEHAETCA e H  NOCTPOCHHE  CHCTEMB!  ABTOHOMHBIX — MHOTOCTOHHDBIX
HEPrOHHGOPMALIMOHHEBIX  3ALMUTHHIX odelt  «Mepkaba-YunBepcyM-3Be31aTpons»
(MVY3, [4]) sokpyr Yenoseka u3 ero nyxosroil Grmommasumel Jliobsu, Orus n Ceeta
no MeToaHke Bcenenckoro,

OTMeTHM, 4r0 s hocipoennda MY3 nabop sHeprum ocyluecTBisieTcs yepes
MOJHOE WOroBCKOE AblXaHMe W TpH BHIE OMHMCAHHBIX JbIXaHus# BceleHckoro
(ceportoe, TOpoHHOE 1 uepe3 cHcTEMY BOMHOBOAOB Beenenckoro). Tlpu atoM BoXpyr
Yenoseka Co3daéTcs MoOIHOE OHONoONe (TOPCHOHHBbIE M APYTHe hofs), KOTOpoe
NONHOCTAIO 3aUIMIIAET €ro OT JIHOOBIX HETATMBHBIX BO3JCHCTBHIA HE TONBXO Ha TOHKHX
NNaHaX, HO ¥ Ha OQM3HYECKOM; IIO3BOJISET COXPAHUTL 3A0POBLE M TapMOHHYHOE
COCTOSIHME RAKE B JKOJOIMUECKH U NMCHXHYECKM ArpecCHBHOM cpefe OOHTAHMS.

Dororpadmu aypel HansUEeB 9EAOBEKA [0 M MOCHE HOCTPOSHHA CHCTEMBI 3ALLMT-
HeIX nioneit MY3 opueeent Ha prc. 1.11.6-3. [Tocae cozpanms 3aumtht HabIMOAAKOTCS
BbILIC OTMEYEHHBIE TMO3HTURHEIE M3MECHEHNA B aype: CYNIECTBEHHO YBETHYHBACTCA €8
TOJIIHHA W [AOTHOCTb, YCHUIMBACTCA CBETHMOCTh, YCTPAHSOTCH JHEPreTHUECKHE
npobou. [lporpammuepoBanue cucTeMbl 3auuT MY3 Ha periicHUE 1pobneM deoBeKa
n03BONIAECT A06uTheA 3DPEKTHBHBIX pE3yAbLTAaTOR B M3MeHeHn#u ero Cyasbm. Wxorpa
ITK UIMCHEHHUA [axe yaaéred 3aduxcHpoBaTth Ha doTorpadusx aypw (pac. 1.11.6-3).

Taxum o6pazom, B pe3ynpTaTe IPUMEHEHWS BCErO CIEKTPA BBILIE H3NIOKEHHLIX
METOABK Jbixanmid Bceeseuckoro caywarenn MAHIIBCOY BeixogaT ¢ yposna
Himenennoroe coctoaaus cospanun (MCC) Ha KayecTBEHHO HOBLIE PHEPreTHYECKHE
YPOBHH H3MeHeHHoroe cocrosHusa Ocoznanna (MCO), uimenenworo cocronnna
Inanua (MC3) w ngaxe mH3MeHeHHoro coctosHus Ceepx3uanua (MCC3).
B 3THx cocrosnuax Yenoek OyKBANLHO HE TOPMT B OrHE, CMOCOOEH BBIACPKHBATH
OoNbilHMEe NEeperpy3kH, a Takxe N0oOUBATHLCA 3aMETHBIX YCMEXOB B ICHXOPHIHUCCKOM
03]0POBNCHUH, HCUCICHHH TOKEMLIX 3abonepaHdii W yCneWHO peliaTh JT0be
npobnemsel kak B csoeil Cyapbe, Tak M B CyabOax ¢BOMX POMHEIX H ONU3KHX U BCETO
UenoseuecTea B LeIOM.

Ocabo ormetum, uro HCO UC3 UCC3 — 310 He rHnHOTHYECKHE H HE TPAaHCOBEIE
coctonHKe, kotopele B MUKP npHHUMOHATEHO HE HCHOMBIVIOTCH, MOCKOILKY TaKHe
BO3JCHCTBHA Ha ICAXHKY ABMIOTCH HapyuleHueM 3akoHa Csoboabi Bonu n Buibopa,
q9T0 HakazyemOo. Haxonsach B M3MCHEHHBIX COCTOSHHAX Oco3HaHMd, 3HAHHA WIH
Crepx3nanusa, YesoBeK HOMHOCTBIO CEOA OCO3HAET M KOHTPOJHMPYET; HAXOAMTCH B
COCTOAHHN «3NECH U CEYac» H NMPEKPAacHO NMOHWMAET, YTO OH JeNaeT. ITO MO3BOIACT
eMy oco3HaHHO oTpabarpiBaTh KapMy pasHbIX ypoBHeH — OT NMYHOW, CEMCHHOH M
ponosoi, A0 Ilaanerapuoii, Ianaktnueckol v Beenewckod. B FHNHOTHYECKOM WIH
TPAHCOBOM COCTOSHMYM 3TC, B NPUHLHIE, CAENaTh HEBO3IMOMKHO.

1.11.7. OFHEXOXIEHUE - ABTOPCKHII METOJ OTPABOTKH
(OTKMTA) KAPMBEI

Hrak, 3a CcuéT Bbilue HINCGKEHHON cMcTeMnr asixannil Beenencxoro iobof
Yenonek MOXeET BLHITH B H3MeHeHHbIe cocTosHAs Oco3danua, 3uanug 1 Crepx3HaHnsg,
YTO TI03BONAET €My PQPEXTHBHO y4acTBOBaTh B rpynrnoBod [lianerapHol pabote
MIIKP ¢ ycnonp30BanHeM OFHEXO}KIIEHHﬂ. Hmendo naxoxaedue 8 UCO, UC3
nwin UCC3 aBnsercs TeXHHKOH Ge30MacHOCTH NPH NPOXOKISHHH 110 TOPALIHM YTTISM,
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HenocpeacTBeHHO nepesl OHEXOMIEHHEM £r0 YYacTHHKH IMPOH3BOJAT 3apsaiKy HpOB
CcBOMMHU Oone3HsMu, npolsneMaMi, OTPULATENBHBIMH KAaueCTBAMH WU NPOrpaMMaMi:
NPUCTPACTHSA, CTPAxH, TTPOTPAMMBl YHHUTOKEHUS (cMepTH) | T. M. {puc. 1.11.7-1).

Ha oruexoxaennax MIKP npuMeHsieTcsl aBTOPCKAA MeTOAHKA AKAEMHKA
E. H. BeceleHCKOr0 HHTCHCHBHOM TPynNnoBoil oTpa6orKy KapMbl Pa3sHLIX YPOBHEH,
A4K0IIAs MTHOBEHHBIC MO3NTHBHBIC PE3YabTaTh! (OTKHT HeTaTHRNOH KapMbl). IIpu
3TOM NPOUCXOAMT ounieHne Yenosexa H H3DaBJeHHe ero oT HoxesHed CTHxHei
oras (puc. 1.11.7-2). OcoBo oTMETHM HEHTPAIM3ALHIO NPOTPaMM YHUYTOXEHHA

~ Ty - ot

il e X
AR AEE . t

PR R IY SR RPN 2 .
L ‘%Jéf‘*’lm:«‘{ s AT * K

-

Puc. 1.11.7-1 A. 3apajgka gpoB Goe3HAMH, NpPodIacMaAMH Iepel OTHEXON/ICHHEM!:
HErATHBHOE — HA HEHTPAIHM3ANHIO, NMOZUTHBHOC — Ha peananszauni (T. bpanck)

L

Puc, 1.11.7-1 b. Kocvép 3n0poBba — TpaHCHOPMALIUY NPOTPAMM YHHY I 02KEHH,
GonesHel (0AepXKRAMOCTL H Ap.) M npobiaem. B luiasMe orHg npoaBicHbl TUKM
3BCPHHBIX CYINHOCTEH ~ mapasutor CO31AHWS Ueuosexka
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Puc. 1.11.7-2. OrHexoxaeHHe — DYHIleHNe, 0310pOBNeHHe H MCIIeJIeHHe CTHXHei orsg

(cmepTH), 30MOMpoBanMid, paOcTBa, uEpHOH M™aruH (crnas, nop4a, OpOKIATHH,
3HBONLTHPOBaHME — CKpbiTas opma yOuicTea [9, c1p. 297] M T.M.), HApKOMaHMH,
aIKOro/IH3Ma, Tabako3aBHCHMOCTH, APYTHX TNaryOHbIX TIPUCTPacTHi, CTPaxos,
CTPECCOB, KOMIUTEKCOB M OCYXKACHHA; oCBOOOXKIEHHE OT MNapasMTOB CO3HAHMA
(cyumHoctei-noacanok, puc, 1.11.7-3). 3ddexT oruexoxk;1eHUs B 3IUMHEE BPEMS MOXKHO
YCHIHTh «MOPKCBAHMEM» — KymaHuem B npopybu (puc. 1.11.7-4). Taxue pezkue
KOMTPACTHbIE TEMICPATYPHbIE BO3ACHCTBHA: JeAaHad Bola (0 - 4°C), MOPO3MbIH
Bo3ayx (-10- 20°C) n packanéHnble YIJH (+400 — +1200°C) ouenn X0poiuo
BLIBOAAT H3 4ejgoBeka nmapasurop CO3ZHAHMS.

TakuM o0pa3oM, B IpOLECCE OTHEXOKAESHUS  BOKPYT 4eIOBexa o0pasyercs
MOLUIHAs JHEPreTHYeCcKas 3dlliuTa 0T IICUXWUECKHX, ICHXOTPOHHBIX W APYTHX BPEAHLIX
JHeprouuGopMaAITHOHHBIX Bo3AcHCTBHH. [IPOUCXOMMT BOCCTAHORIEHHE M YKPEIUICHHE
[ICHXMYECKOH, HEPBHOH, HMMMYHIOH © BCEX JAPYTHX CUCTCM M OPraHos OpraHusmMa.
OrdexoxaeHHs MOMOrarT TakkKe YCACIIHO pellaTs JHYHbIE, CeMeiiHble U pOOOBLIE
npobnemel. [lo yrnaM XOZAT meisiMU ceMbfiMy. TlOKKHABIE XOIMT camH, WHBANHIAM
[IOMOTai0T WIATW NPAMO HA KOCTBUIAX, MANONETHUX JEeTed NPOHOCAT HA pyKax, a JeTH
nocrapwe, HaynHad or 3-5 geT, xoasT caMH.  OrHexoXiaeHHs B Mocke U B
upenacrapurenbersax MIKP B apyrux ropofax, Kak Npasuo, HPoBOAATCS PAaoOM co
ClIEUYANILHO BHIIOXKEHHBIMH W3 KaMHeH JHEPreTHYeCKUMH MaHIanaMy « CTOYHXEHKei
BeeneHekoro»n, kotopslie ABIAKOTCH npoekuusMu «Bcenerckoro Xpama Caetan.
YuacTHUKM orHexokgenuit, npobexas no yrnaM, OeryT no OOIbLIOMY KPYTY BOKPYT
MaHjan no 4acopoi crpenke (Takoe BpalleHHE O:(arOTBOPHO B/IHAET HA 4YEIOBEKA,
MOCKOAbKY Hama [‘anakThka Bpamiaerca N0 4acoBod crpenke). Ilpu 3ToM oHHU
«3aKPYUHBAIOT FHEPTETUKY» — MODYIUPYIOT MOLLHBIH 3IHEPTONOTOK, TPOXOAAIUHH HEPE3
3TH CAKPAIbHBIE TOUKU, CBOUMH MBICISIMH H (0JOXHTCALHBIMH [POrPaMMaMH.
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OCBOBOX/JIEHHE YEJOBEKA OT NMAPA3UTOB CO3IHAHHA. CHATHE
MPOKJATHH, 30MBUPOBAHHA U BO3JEUCTBHH YEPHOU MAIUHM

"

A

Puc. 1.11.7-3 A, b. Hi0aBaeHHe 0T ACHXHYeCKMX 0ofelfei, BbIXOA NCHXHYCCKOM
rpasu. TlposiB/ieHbl JHMKH 3BEPHALIX CYMIHOCTEHl HM3KMX MHPOB

uy . M——) -

!'\

.

Puc. 1.11.7-3 B. PackppiTue ropiaosoii  Puc. 1.11.7-3 JI. H30aBnenne oT cCHIbHBLIX
H CepaevHoil 4yakp — ocBofoknenne TroJoBHLIX Goseil, TIposrieHa «HepreTHYeckan
OT OYMEBHLIX CTPAJaHNH KOLIKa» HA roj1ose — BO3ACHCTRHE wépHOA Marum

Puc. 1.11.7-4. «Mopkepanue» u oruexoxaesue B Cyxanopo (Mockoncekan o6uactn):
H3 NPOPYOH — HA TOPALUNE YIAK H HHKakuHe 00Me3HH He cTpammb!!!
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MecTo nposeIcHus

(L HEXOAEHHIT -

?

Puc. 1.11.7-5. Ilposenenne 'MB nocne orHexoxaeHHs BOKPY! MaHAadkl Bcenen-
ckoro Xpama Ceera — «CToynXcHka BeeleHckoro» — s ¢o3fanns GeCKpH3HCHBIX
IPEroposB, IHCPro3aliliTel H rapMonnianun sxenoruy Mocksrl. Poceun
maaneTsl Jemas (r. Mockea, y. Kopueituyra, sosne MKAJL, metpo «Antydhenoy)

NPHOATOYHLIE =
NA3YXK HOCA

NPABLIM FNA3 |

WWUIWKOBUAHAR
XENE3A . . [IPHOATOYHLIE

THAO®KU3

—— e

NPABBLIK
TA3OBEN-
PEHHbLIWA
CYCTAB

TA30BEQR-
PEHHBIW
CYCTAB

XENMYAOK

T e e e e

NOMNEPEMHAR _
FIOYKA . OB0LOMHAN KWLUKA CENE3EHKA
HuCxonsAA| | > F— HALMOYEHHUKM A T1OUKA
OBOROMHAA ' O3BOHOYHMK
KULUIKA i et HUCXOOAUIAR
ANMEHANKC =—F > MOUEBOW NY3blPk. 4 OBOOYHAR

KWMELIKA

CHIMOBHGHAS
KMLLIKA

AEBOE BEAPO

NEBOE KONEHO
NPABAHA HOFA JIEBAS HOTA

Puc, 1.11.7-6. PedorexcoreHubie 30RbI ¢TON

NONOBLIE OPrAHBLI
W XENE3bi
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Q3poposu-
TEAbHbIA ekt
HabmogaeTcs Npak-
THueckd Yy Beex. Ha
CTOMAx YeA0BCKa
HaxOIATCA  THICAYH

3KCTPapeuesiTopoB,
CBAZAHHBLIX € COOT-
BETCTBYIOLINMH UM

opraHaMu
(puc. 1.11.7-6). Tlo-
JTOMY B ClIy4ae
HPOCTYABl COBETYIOT
NapHTh HOTH.
OrnexoxacHne aaér
TOT *¢ 3PdeKT, HO B
MWJITHOH pa3
CHJILHEE. Eciu
KaKOH-TO OpraH yxe
HC B MOPAAKE HIH
ero  3abonceaHue

BOIMOKHO B
Oyayiuem TO
Puc. 1.11.7-7. NMocka ¢ TrBo3IAMMA AIA AKTHBAIIMH CTON i
A 2 a ! yeJOBeK MOKET
IICJIYYHTh NPHXUIAHHC B COOTBEICTBYHILUMX MeECTax Croin. IO OTKpHIBALT

IHCPTOKAHANT M [POWCXO/IHT WCLHeN¢HME NaHHOIO opraHa. Taxkoe Bo3zeiicreue
AHANOIMYHO UrnopedlICKCoTCpalMid U NPHKHTZHHIO NOTRHHBIMH CHTApPETaMH, TOJTBKD
IPH OIHCXOXKACHHH OPFaHM3M CaM «3HAeT», rile Y Hero He nopsgok. [lonokurenshblii
3pdeKT MOKHD 3HAUNTEIRHO YCHIHTD, €CIH HENOCPEACTBEHHO HEPe NPOXOKICHHEM
TI0 YTIAM AKTHBHPOBATh MOAOIIBKL HOT, MOCTOAB HA MOCKe ¢ reo3aamu (puc. 1.11.7-7).

Y4acTHUKY OrHEX0XICHUA HaPaB:sa0T 0011e PyNIOBYIO JHEPrHIO: Ha peann3a-
nue [InanerapHeix nayusuix rpoexro MUKP gna cnaceHus 3onororo renodonaa
Poceun, YkpanHbl, beilopyccHn ¥ ni1aHCTH B YCAOBUAX HAABHTAIOUICHCA TNANETAPHOH
KaTacTpodbl (CMEHBI TIOAKCOB); LA IIPOTHOUPOBAHKS, IPEIOTRPALICHUS W JIMKBAIA-
AW [100aTbIbIX MVIAHETAPITRIX JKOTOTHYECKHMX W TEXHOTEHHBIX KaTacTpod, BOMH,
TEPPOPH3MA, NPEIACTABIMGWNX YIPOIY BCCMY MHPY; HAa aKTUBU3IAUMIO U HarOJHEHHKE
SHEPTHEN MAa3Mbl OTHE CHCTEMBl MHOTOC/IOHHBIX YHEPTrOUH(POPDMALHOHHBIX 3aLUHTHBIX
nocid  «Mepkada-Yuusepcym-3rezgatpony (MVY3, [4]); nHa ncuxodusuveckoe
O3NOPOBINEHNE, MCUENCHHE MW HA  peanuzaunio suepronorokos  POPMYJIBI
BCEJIEHCKOI'O: Ycnexa, Yuaud, 3noposba, Cuactea, Heuer - borarctsa, 3aiuThbl,
HyxosHoctH, TBopuecTBa, ['cHuansnoctu, Xepreenwoctd, MyapoctH, JIrbru, Mupa u
lapMOHHMY; & TAKKC Ha MATEePHATM3AUMIO JIMYHBIX KEAAWA  MCANTUPYIOUIUX
npu ycnoBum: Eounoi 1apwonuu ¢ Pumme 3o0aomozo Cewenus.

[To3HTHBHbIE H3MCHEHMA B YENOBEKE, CTENEHH €70 OYHLIEHHA H O3J0POBIEHHA, a
TAKXKE YPOBEHD Ay XOBHOCTH MOMHO IIPOKOHTPOAMPOBATDL MO COCTOAHHUIO CTO KBAHTOBBIX
obosouex (TOBKMX Ten)—no QortorpabnsM aypm (puc, 1.11.7-8-1.11.7-9),

118




Puc. LL11.7-8 A. Aypa naabna wenoseka Puc. L.11.7-8 5. Aypa naanua vejiopexa
¢ THORERBIMH XPOHHYECKHMM $0Ne3NAMA B CTPECCOBOM COCTOHHWH

Puc.1.11.7-8 B. Aypa na.bua xuaepa I'yrueppeca  Puc.1.11.7-8 . Aypa naasua XHJIepa
3 COCTOSIHMH COCPENOTOMCHNA NEpen JdeHeHHeM B. Uyrneppeca B MOMERT J1eyenns

'uc. 1.11.7-8 /I. Aypa naansua caymareas Puc. 1.11.7-8 E. Ero xe aypa
Axanemun MUIKP po ornexoxieHuf MOCHA¢ OrHEeXOMXKICHHA
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Puc. 1.11.7-9 A. Aypa cayma- Puc. 1.11.7-9 5. Ero xe Puc. 1.11.7-9 B. On xe
TeJaA [ePBOI0 Kypea AKkane- Aypa yepes Tpd vYaca qepes HEIeaw mocne
muu M1IKP no ornexoxaeHusn Nnoche orHexoKIenHn OCHEXOXAEHUA

Puc. 1.11.7-9I'. Ero xe aypa Puc. 1.11.7-9 ]I. Ero xe aypa Puc. 1.11.7-9 E. Aypa
HAa 4eTBEPTOM Kypee HAa LHeCTOM Kypce CayuIaTeas CeAbMOro Kypea
Axagemun MIIKP Axajemun MIIKP Axanemnn MIIKP

CREIN LN s T N

Puc. 1.11.7-9 K. Aypa Puc. 1.11.7-9 3. Puc. 1.11.7-9 U1. Aypa Macrepa

caymareabinlist 11-ro MacTtep nurya Cion MunTana (06.10%Ka Kyp-
Kypca akagemuu MILKP Cron MuuTan Hana «Hayunpiit unryn Knrasa»)
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Koponsl ayp nanbLeB 4€50BE€Ka B COCTOSAHHUH NATONOTHH (THKENbIE XPOHHYECKHC
Honezny, puc. i.11.7-8 A) n crpecca (puc. 1.11.7-8B) pe3sxko acBEMMeTpHuHBIE,
OTIHYAKTCA HU3ZKOH DHEPTrOHACHILUEHHOCTLIY W MIOTHOCTBI0 H UMEKT MHOXECTBO
aypaJbHBIX AHOMANMH — APKO BLIPAKEHHBIX JHEPreTHUECKMX NpoOoeB, 4YTO HA
dn3mueckom mane NpoABNACTCH B BUAE 3a00MEBAHMIT PATHBIX OPraHOB. AHAIONHYHYIO
«PBAHYIO» aypy HMEET YCJIOBEK B COCTOHHMH CHJIBHOIO ajIKOrOJBHOIO OIBSHEHHA.
Ans cpasnenns Ha prc. 1.11.7-8 B, I' npusenenst Gororpaduu ayp naabuer U3BECTHOrO
Xunepa (Uenurens-ncHxupypra) Bepriunua T'yrueppeca B MOMEHT COCpPeAOTOYEHHS
mepen NedeHHeM M BO BpeMsl JIedeHHWs nauMeHTa. Ero aypa OTIHYaeTcaA oOT
BRIILICTIPUBEAEHHAX CHIBHOH CBETHMOCTBIO, BHICOKOH [UIOTHOCTBIO H OTCYTCTBHEM
aypaNlLHBIX aHOMATHIA.

H3Menenua B aype nanbueB NIOACH MOCAE OTHEXOMKACHHA TPENCTaBICHB Ha
puc. 1.11.7-8 I, E. [locre OrHexoxnaeHus zaMeTHO VBEIWUMBAETCA CBETHMOCTh,
TOJMHA K MUIOTHOCTE ayPhf, [(IPOHCXQAMT YCTPAHSHHE IHCPreTHUYECKHX TPodoeB, UTO
OPHBOAHT K 03/0poBACHAIC. OTMETHUM, YTO ¥ MHOrWX ciyinarenedi Axamemnu MIIKP
B OOLIMHOM COCTOAHMH NPAKTHYECKHU TaKHE Ke aypbl, Kak H y XWIepa B MOMEHT JIeUc HHS
(cpaguute puc. 1.11.7-81 u JI).

Ha puc. 1.11.7-9 A-I' nokazaH npolecc NOCHEAOBATEIBHOIO  OUULIEHUS
KBAHTOBBIX 00O0M04EK (TOHKHX Ten) aypei coymatemsi Kypco Axagemun MIIKP r
pe3YILTATE €70 HHTEIEKTYANBHO-AYXOBHOIO COBEPIICHCTROBAHHA. ITOT YENOBCK, MO
obpasosaHuto Bpau, 27 jgeT 3aHAMaBILWHCA HOro#, B Havane nepsoro kypca MUKP
HUMeENT Cepo-YEPHYIO aypy (MEpHBIH LBET — NpOTpaMMLl YHHYTOXKECHWA M HacHUIM,
puc. 1.11.7-9 A), 4ro roBopHT O KaracTpOQHUECKOH TICHXHYECKOH M 3KOIOFHYECKOMN
3ArPA3HEHHOCTH OKPYXKAIOILECH cpellbl, B KOTOPOH MBI NOCTOAHHO npe(hiBacM Ha pabore
n poma. Ha puc. 1.11.7-9 b nokazaHo m3MeneHHUE CBEYEHHA €T0 ayphbi cpasy [10Cie ero
NIEPBOTO OTHEXOXKACHHA: BEPXHAA YacTh ayphi HHTECHCHBHO OKpAIlICHa B KPacHBIii LBeT —
HPOH3OLIEN OTHKUT HEraTHBHON sHeprouHdopmauuu. Ha uerBéproM xypce MIIKP ou
YK€ HMCJI Ha NONOBHHY OUMUICHEYIO KPaCHO-XENTO-3e1EHy10 aypy (puc. 1.11.7-9T), a
Ha HIECTOM KYPCE €ro aypa cTana sHTapHo-xento-oenon (puc. 1.11.7-9 11).

AHaNOTHYRYIO SHTApHO-XKEITY0 aypy uMmeer Macrep wuumryn Cwon Muotan
U3 MoHacTeips [Haonuns B Kurvae (puc. 1.11.7-93, U, [43]) — TakMe usera aypnl
COOTBETCTBYIOT JIyXOBHBIM CBATHIM JUOJAM. AYpbl CIyllaTeseil CcTapliMX KYpCoB
akaneMun MLKP npuseaens! na puc. 1.11.7-9 E, 2K. Oxu okpatneHsl B HexcHble 6eno-
ronybple u po3ospie uBeta bBoxkecteeHnod JlioGBR, COOTBETCTBYIOIME BBICOKO
JYXOBHBIM CBATHIM.
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2.1. CTPOEHHE BCEJIEHHOM: IHEPI'OMHPOPMATNIHOHHBIE
KPUCTAVIMYECKHME PEIIETKH U MATPHIDbI ~
KOCMUMYECKAA AHK MHUPO3JAHUA

Cornacno Teopun E. H. BeeneHckoro KpucTanninideckoro MaTpHIHOTO HEHAPOAHO-
TOPCHOHHOTO crpoeHust MHuposaanua (Kocmoredermka) [25], BceenenHas ssmsiercs
OrPOMIBIM XHUBBM camopasruBalouiuMca Opraduamom (boroM, AScomwroM, Bricmum
KocMuyeckum  PasyMoM), COCTOSIMMM M3 TOPCHOHHBIX,  IPaBHTALMOHHEIX,
IEKTPOMArHUTHEIX K APYTHX nonei. U3 31X noneil nocrpoesa MATPULA Kocmu-
ycckon JJHK Muposnaaua — Eaunas Cucrema snepronnd:opMamoHnbiX KpHCTAILIH-
YECKHX PEHIETOK, KOTOPbLIC NPOHM3ILIBAIOT BCE MHOIOMEPHBIC MPOCTPAHCTBA 11O THIY
BelipoHHO# ceTH TonosHOTO Mo3ra Yemosexa (puc. 2.1-1). IIpu 2ToM Bce «ycTOTHI®
PELIETOK — AYNEHKH NAMATH — 3aAN0IHEHBI IHEPrOMHPOPMAIUONHBIMY (TOPCHOHHBIMH H
ap.) MaTpHIIaM¥, HHPOPMAIIHA KOTOPHIX aKTHRH3HPYETCH B {IPOLICCCE IBOMFOLMOHHOTO
pa3seuTHi. Bce npouecchbl B0IOLKKM B MBpO3IaHUH Kak pas M NPOHCXOAAT B 3THX
MATPHIAX COTIACHO HHGOpMalHH, 3a:10%eHHOH B Kocmuueckoi JJHK.

Hrak, cymecrsyer MATPHIA Kocmnueckoiit JTHK Muposaanna — Eaunas
CHucrema o0bEMHO-TOTOrpadHYeCKHX MHOTOMEPHBLIX 3HepIoHNGOPMAUMOHHBIX
KpHcTAMIHYecKHX pelérox. Pebpa >tix pewictok npeactasmawr coboi croeodpas-
HLIE «CYNEPCTPYHbI». ITO CHEUMANbLHbLIE CBEPXKPEIKME TYHHEIHM — KOPHIOPLL, 3ailH-
MEHHBIE MHOTOCTOHHBIMY 1IOJIIMA Pa3HbIX BHAOR. JTH TyHHENM CIOCOOHBL BhLACPKH-
BaTe 100kIe TeMneparypsl H Bo3dedcTBHA.  [lo HHM NPOHCXOAHT Kak nepepata
HHpopmanuyd Kocmuueckoit JIHK, Tak v ABHOKeHHE mOOBIX KOCMUUECKUX CTPYKTYp
OT JIETATENLHLIX WHOTINAHETHRIX Kopabiel a0 nenbix Beenernmx # MetaBeenennbix,

U3 dusnkd M3BeCTHO, YTO NPUMEPHO NOJIOBHHA MCTALAMNCCKMX 3IEMCHTOB,
MHOFHE CILNABL! U COSTMHENHA METALTOR B6NU3N abcomoTHoro Hy:as Temueparyp (0°K)
NpHOOPETAIOT CBEPXNPOBOIAIUNG, & HEKOTOphIC BEIISCTBA, HaMpUMEp aTOMapHBIH
BCAOPOA H TeNHil, — cBCpXxTeKyure cBoiictBa [44, 1. 111, ¢. 332, 1. V, 4. 1, c. 386, 401].
Kpome Toro, cornacHo Teopun $pusuueckoro sakyyma akasemuka I'. W, [lunosa [6],
TOPCHOHHBIE CUTHABL PACHLIPOCTPAHAIOTCS MIHOBEHHO U MEPEAAIOTCA HH(bopMaLHoTHO,
a He BHEPreTHYECKH, 1. €. NpaKTHUYeCKH Oe3 3arpart snepruu [24, 25]. Ha ocHopanuu
3TUX (PaKTOB, JIETKO I10HATh, YTO DHEPTOUHPOPMALHOHAKIE KPUCTATIMYSCKHE PEILIETKH
NPEACTABIAIOT COO0H CBEPXNPOBOAALLYIO H CBEPXTCKYUYIO CHCTEMY.

Taknm o0pazom, TYHHEIU-CYNICPCTPYHB SBISIOTCH CEEPXUPOBOANIMHMK
CBEPXTeKYYMMH TOPCHOHHBIMH Kanaaamd ¢Bs3H Kocmuyeckoii JTHK. Ilepeme-
nieHne 10 NEM 1060l HHGopMaunn nian aaxe neabix CBEPXCYIHOCTEH ov
YenoBexa A0 niaaHer H BceesleHHBIX NPOHCXOOMHT MIHOBEHHO HAH COrJACHO
3AJAHHBLIM OPOTrpaMMaM  (Hanpumep, TILTAHEeTH JIBUXKYTCS COMMAcHO  3aJaHHBIM
mapaMcTpaM  NepeMenleiiMg, ONpeAe/MIOMHMM  HX  [ONMYNLIE  JABWKEHMR 110
onpegenéunum  tpackropuam). Jlas  CBEPXCVYII[HOCTEM Takoii  mpouecc
TEMEMOPTALHH  OCYIUECTBAACTCA 110 JEHYIoiE  cXeMe: 1) cBepTHIBAHWNE
CBEPXCYIIHOCTH, 2)MrHoBeHHOE® MEpPEMEINCHHE B JIPYro¢ [IPOCTPAHCTRO,
3) pass€praisanne CBEPXCYUIHOCTH B 3TtoM mpocTpaHCTRE,

B Kocmoce m106asa cTpykrypa nmeer cobcTBennyw matpauy Kocmuueckoii
AHK - jueproundopmaunonnyio (TOPCHOHHYI0 u AP.) KPUCTAUIHYECKYIO Pe-
IIETKY, HH(OpMALIHA KOTOPOl NOCTelieHHO AKTHBHIWPYCTCA B Npoliecce pa3BHTHA
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7.} ; FAN MATPHLA

Puc. 2.1-1 A, B ocnose crpoerns nauieii Puc, 2.1-1 b. Cxema 3Heproun$popmaunoHuoil
'BeenewHod Aexar 3HeproMHopMa-  KpHCTALIMYECKOH pewéTku 13-ro ypoBda.
UHOHHLI¢ KpHCcTAAMeckyue pemdrkd  Beinencna oremenTapHas suciika (MarpHna)

e LIOAHPRAR
» )

_ SBERA
IR HINT]

KPIE LA - L . . -
OCT BOE RN

HMHCRDN T

PRI TOR

Puc. 2.1-1 B. Cucrema jueproungopma- Puc. 2.1-1T. Jlnanervapuas sHepronsdop-
LUMONHLIX KPHACTALIWYECKHX PeliTOK  MALMONHAR KPHCTAIMUECKAN peudTka
MHKpO-, Makpo-, Mera- v MeraMupos, Jemnn weTBéproyo ypoBHS H ef
opheaTupoBarublx o Ocu BeeneHnol  deMeNTapHas sdelixa (MaTpuua) — kyb

Tﬂn‘ AR .-.;-w

COJTHEYHAS AKTHKA

IEMISA ) ENE
JLwRa croponn xyba CHCTEMA MAESHBIT TIYTh ﬂﬂf:ﬂg*:::\:;&
12 750 wm Anuia cropenst ky6a  Jlauna cropons kyba

1 504 460 OGO H1D DDO 00G 00N Kne
1500000 000 v 1 500 000 600 000 000 00N kv

Puc. 2.1-1 4. Ky0uqeckne sdcixu (MATPANBI) CHCTEMBbI SHEPrOHH(OPMATIHONHBIX
pewérok Mupoinanna, Ha pucyikax A, B-Il nokasans! kyGrueckne peiméTeu (4-# yposens)
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IFOi cTPYKryphl (Hogpobree oM. crneaytoumit pasnen). Ilocne cmeprn (paspywenns)
CTPYKTYpH HH(pOpmauHs O ueh nepenadres B ocobble KocMmuuecxme ApxuBel, rae
3a0MCchIBaeTCA B BUNE GainoB B aueHkn namatd. Hanpumep, mia nnasern 3emnu
TakOH ApDXMB NPUHATO HA3piBaTh XpOHHKAMH Akawm. OrtMeTHM, 4to Mool  aiin
HMEET CHHIYASIPHOCTB — TOYKY OTCYETA — KOOPAHUHATY B ApXuBe A/ HAXOKIACHHSA
3T0r0 ¢anma M MCIONb30BAHUA €ro B AAbHEHIICM.

WUtak, Bce cucTeMsl B Muposnanns: 0T aTOMOB M MOZIEKYN 10 Uenosexa, mianeT
H BCEneHHpIX — MMEIOT MATPHYHOE CTPOCHHE. INEMEHTAPITBIMH AYeiikaMu (CoTamu)
FHEPrOMHPOPMALIHOHHLIX  XPHCTAINIMYECKHX DELISTOK SBIAIOTCA 3HeprodHpopMa-
LUHOHHBIC MATPHILLL, B KOTOPLIX Hakamnuraerca WHpopMaima (puc. 2.1-1 B). B ceowo
Oyepeab, ITH MATPHLL! ABNHIOTCS KPHCTAIHYECKHMH peliéTKaMH YXe Cneayiolnero
Oosiee  HM3KOCO YPOBHA, HAOPUMEP MUKPOMUpa M0 OTHOWEHMIO K MakpoMHpY.
DTOT  mpolEeCe NpoAoNAaeTcs OccKOHEUHO AOAro B o0¢ CTOPOHB! KaKk B IMANa3oH
MHKPOMHPOB, Tak ¥ B avanason MeraMupor (pnc. 2.1-1J[). B »Tom kxoutekcre
[OHATHA 3HEPrOMH(POPMALMOHHLIX PCIIETOK H MaTPHI TOXAESCTBEHHE,

3a cuért TOPCHONHBIX Kpucramnmdeckux pemérok Kocemuueckoir JIHK
MHpo3aaHHA OPOHCXOUUT Nepeaaya HHPOPMANHK H YASPKUBAHHE HA CBOMX OpOMTax
BCEX KOCMHUCCKHX T¢I. acTCPOMIOB, KOMET, [AAHET, 3BE3M, MNAHETHRIX W 3BE3HDLIX
cucrem, Tlanaktuk u Bceeneunnix. Bed  cucteMa 3neproMudOpMaiHOHHBIX
KPHCTAJUIHYECKHX peli€TOK MUpo3jaHHs ABASAETCA THFAHTCKOH XuBOH Marpuueh
OHOITa3MBl W3 NIPOABNCHHON M HENpPOABIEHHOH (BHAMMOA M HEBWIMMOH) MaTEpUM.
OHa  nyapcMpyeT, ABILUMT, POKAACTCA, KMBET, palBHBacTCA, HAKAILIMBACT
HH)OPMALIHIO, YMHDPAET (YXOAUT B JPYTHE U3MCPECHHUI) U BHOBEL POXKAACTCH (TIPUXOAMT
M3 JPYrHX W3MEPEHHNH) - B MOJHOM COOTBETCTBHH C 3aKOHOM COXPAHCHHA HEPTHH.

Hawa Beenennas, B npeaenax BUIHMON YACTH KOTOPOI HACYHTHBACTCA HE MEHEE
TPWJUTUOHA TAJAKTHK, HE ABIACTCA eAMHCTBEHHOH. OHa oDbheaAnHReTcs ¢ NPYrHMH
noyoOubiMu BeeneHupimu, 00pazyas MeraBcenendyto, HanmoMuHao1y 10 COGO0I Mo BUAaY
rpo3fb BHHOIPAAA, COCTOAWYIO M3 OT/ICIbHbiX BeelleHHEBIX, pasfeIéHHBIX 000N0YKAMH.
31mh  BceenenHble yIEpKMBAXOTICA HAa CBOMX OpOHMTax 33 CHET  TOPCHOHMBIX
KprcTanauyeckux pewétoxk Muposaasna. Ilocneanue uMeOT rudKyR M 3JACTHUHYIO
CTPYKTYPY — MOCYT CKUMAThCS W PACTArMBATBCA, COXpAHAd CBOK  [ENOCTHOCTH
{IynbCcauMA W JbIXaHME KPUCTAIIMUECKMX peméTox).

JF0 orpoMnas  HeiiponHo-TOpcHonHas ¢cTh  Kocmuueckon JIHK
MHOTOMEPHOTO U'anepupocTpancrea, no «cynepcrpyam» KOTOpOH,
KaKk B cBepxnpoBogHHKe, vTeuér Marepus-Jueprun-HudopMannn.  Moxmno
cka3ath, uto 310 ecth CETh KOCMHUYECKOH JHK (puc. 2.3.1-2) — crepxcaoxkHas
3HEProMHPOPMALIMOHHAS HEHPOHHO-TEHETHYECKAs CTPYKTYpa, lecyllias HHQOPMALHIO
00 3BOTIOUMH BO BCe YPOIKM Muposgaius, B O€CKOHEUHOS YMCITO YPOBHEH (ILNaHOB)
DECUHCICHHOTO MHMKECTBA MHOTOMEPHBIX Mupos,

2.2. TEOPHA KBAHTOBBIX HEPEXOIO0OB 110 HPOCTPAHCT-
BAM U MOAEJIb OBOHOIUU 3HEPTOUH®OPMAIIMOHHBIX
MATPUIl MHPO3INAHHA HO BCEJEHCKOMY

Ham $uszugeckdid Mup spngeTcs MUpoM QOpM, B OCHOBE KaXAOH H3 KOTOpbIX
NEHKAT IHEProMH(POPMALHOTIHLIE (TOPCHONHLIE W jp.) MaTpuitkl  MupossaHus.
Kaxnas ¢opmMa wnmeer c¢powo Kocmuuweckyro JHK - kpHcTananveckyw
aHepronuopmaHoRnyto pemérky,  snucanuyrw B Eaunywo Kpucrainxueckyio

124



Pewérky Emuoro Dueprousdopmaimtonsoro IMoss Muposaauns.

Taxum  obBpazom, MbBl >kMBEM B BHEProMHOOPMAUHOHHBIX  MATPHLAX
KPUCTANTHYeCKHX peliéToK Muposnatus (puc. 2.2-1), oaeBaeMcs B MaTPHLBI, XOIWM
W €3[MM M0 MAaTpHlaM, HTpaeM B MaTpPHLb], 00ydaeMca, pa3BUBASMCsA W H3yYaeM MHUp C
MOMOIBIO MATPHU. Mbl 001IlagMea uepes MaTPHLSI, 1I0KYNIdeM YTO-THOO0 Ha MaTPHIBL,
A@Ke BOWOEM H 3allHINAEMC MaTpHLOaMH. Mbl €ZUM MATPHUEBIL, U CAMH MEI €CTh
crajuiHdeckne pelérkn [25].

] N - . .g-ﬂ'r L1 . O A
Puc. 2.2-1. M»1 kuRéM B SHeproHH(pOPMALIHOHHBIX MATPHLAX KPHCTALAHYECKHX
pemrérok Kocvuueckoit JTHK Mmuposaanns

Isomonina COJHAHHSA UenomeuecTsa H Bcero KMBOIo 3aKavaercs B
paspaboTike (AKTHBH3aNHK) IHEProMAGOPMAUMOHHLIX (TOPCHOHHEIX H Ap.)
mvarpuu Cosnanus, Ocosnanns, 3nanms, Ceepx3unauns n NunepCeepx3natus,
KOTOpas OCYIUSCTBAACTCS 110 YIIOMARYTOH Bhllle nocneaopaTeasHocTH Muborauum: i,
1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233,..., BKIt04A% ¥ TIPOMEKYTOUHDIE YPOBHH,
OT MATPHL HH3IIMX YPOBHEN K MaTPHLAM BBICMINX YpoOBHeli (puc.2.2-212.2-3),

Cxema pasBUTHA 3IHEPTOMHGOPMALIMOHHBIX MAaTpHIl MHpPO3AaHUA [0 YPOBHAM
CO3HAHHA n npencrapiena Ha puc. 2.2-2 A, UHCIIO MATPML NO BEPTHKANH PABHO 1 H
0003HAYAET YHCNO AKTUBHIMPOBAHHBIX MAAHOB (MUPOB), COOTBETCTBYIOMINX JAHHOMY
yposnio. B xaxaeiil TmaH  BXOAMT Taxoe Ke KOIWMYECTBO AOAMAHOB, T. €. 7.
Hanpumep, upn 7 = 7 aKTHBM3MPOBAHO CEMBb MNAHOB, B KAKIAOM M3 KOTOPEHIX
CYUIECTBYET ceMb MOMITaHOR (Beero 7 X 7 =49 noannaHos).

Ha puc. 2.2-2 A, b npuBeneds He TOABKO MATpHIlEl OCHOBHbIX yposHeh CO3-
HAHHWA, orseqatoumnx nocnenosarensaocty Guborayvun (3, 5, 8, 13, 21), Ha koTOpbIX
NpOYCXOAAT KayecTBEeHHble u3McHenus COIHAHUA (KsautoBbie [lepexoan),
HO H MaTpHLbl JOMOAHWUTENbHEIX ypoBHe#d (nanpumep 4, 6, 7), HeobxoanMble onas
HaOopa 3HEPTETHUYECKOro MNOTCHLMANa AT OCYINECTBREHMS TakHX [lepexosos.

Uepes  sHepronHQOPpMaLMOHHLIE  MATPHIEL  TPOHCXOAHMT  BKIIQUYEHHE
B COOTBETCTBYiOUIME KPHCTAIIHYECKHUE SHEPrOMHPOpMALMOHHBIE PEUIETKH MAGHETH!
3emag n Muposaannd (puc. 2.2-2 B). TocnenosatenbHag aKTHBH3ALHA 3THX PEIUETOK U
MAaTpHUL B HUX ¥ npHBOAUT K 3BomouHn CO3HAHMWA: ot Yenoseka k Borouenoseky,
Haanere, 3é3aHoil cucteme, [anakTuxe, BeenenHod M MertaBceneHHoil.
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YPOBHN
NOCHEACBATENBHOCTHU
GOUBEOHAYYH

_ Moaens BceeneHckoro
IBOMONMHK  dHeprovudopmMa-
OHOHHBIX  {TOPCHOHHBIX M
ap.) sarpuu CO3HAHWS]
YenopeyecTsa npeuycTapieHa

Ha puc. 2.2-3, 2.2-4. Drta

MOIelb  HCHONB3YCTCS B

Aking}:!gh- MHKP wa npaktuxke s
POBAHHL|X POBCJICHHUA Bcenenckoro
NNAHOB cuure3a Oco3HanHA M 3Ha-
Hus UYenoseuecTBa — mnepe-

BOJA C HH3IIMX MaTpuu (na-

TOr® H BOCBMOIO YPOBHEH)

Ha poicumme (13, 21, 34, 55,

YPOBHMU 89, 144, 233.., ypoBHe# ~ 110
CO3HAH“H, 1HOCNCA0OBATENBLHOCTH

< N DuboHauuu}, HCHONb3Y A

Prc. 2.2-2 A, CxeMma pasBHTUS 3HEProHHPOPMAUMOANLIX METON PA3BEPTRIBAHUA MHO-

MAaTPHU MHPO3ZaHHUA. # - YPOBREHE MATPHIILL, TOMEPHBIX IIPOCTPAHCTB
coo1BeTCTRYOWMi ypoenio CO3ZHAHHA {monpobree cM. [3]).

MATPHLGI KPHUCTANNMUYECKHE BHCPTOHH(I)O:DM%]-

HHOHHBIE KAHAJIbl, npca-
CTaBNIEHHbIE HA puc. 2.2-3 B
BUIE LUNIUHIPOB, COCTOAT W3
MATPHI CO3HAHMNA
pasHEX ypoBHei. Kuaxaan
MaTpUlla COOTBETCTBYET OIl-
peilenHHOMY  NMpPOCTPaHCT-
BEHHO-BPEMEHHOMY  Mupy.
[lo aTHM MarpHuaM B Tpo-
n. YPOBRN CO3HAHMSA Hecce CBOEH 3BOMOLIMH Tie-
Puc. 2.2-2 B. Hocaenorateannan akrupn3anus Yeno- peMewaercda  wawe CO3-
BEUCCTBOM KPHCTANIHYecKHX xepronnpopmaunosnsix HAHHWE, Ttounee boxecr-
pelérok nmaavernl 3eman H Muposganus BEHHAA CBEPXCVII-
HOCTD. Ilpn Ksaurosom Ilepexone ipoucxonnt nepeMenienne Hamero CO3HAHUSA
B APYrol TOPCHOHHBIH KaHaj NapajulelbHOro NpocrpaHcTBa (puc. 2.2-3 B). Cucrema
TOPCHOHHBIX KAHAIOR, MCPEKPEIIMBAIOIMXCS B Pa3HbIX HAIPABIEHUAX, KAK pa3 M
00pa3yeT KpHCTAUTHYECKHE 3HEProOMH(OPMALHOHHEIE pPCIETKH MUpO3NaHuA.
Bee  DenrpansHble  TOYKH  MATpHIL  o0beaMHEHSl W HANM3aHb]
Ha cooTBeTcTBYIOLMe LlenTpaabubie ocu  (pébpa) KpUCTATIMYECKHX pPeUETOK
Muposznagus. IleHTpa/IbHBIE OCH NPEACTABJAAT COBOH JIiyud, HCXOOALNHE
u3 Lenrpansrore Coawua (3se3anl) Hameit Beenennoi. OHu SiBAKIOTCH 0cHOBOI
KPHCTANINYECKHX yHeprovHdopManHoHHLIX pelnéTok Muposaanna. [lo HHUM Bee
crpykTypsl  KocMoca ROAY9aOT HeprHiw v pHdopMmanniw  oT  Beicluero
Kocmuueckoro Pasyma Bceenennol 118 cpoero paspuths. Takum oGpazoM,
yepes ITH KPHCTANLIHYECKHE PeMETKH OCYIHEeCTB/IACTCH npouece
IHEPTETHYECKOH NOANMMTKH H YNPAaBJICHHA HH3IHHX CTPYKTYp BeicinEMmu.
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llenTpanbnnie (BeprHKabHLie)
OCH MATPHI KPHCTILIHYECKHX

pewéTok Mupolgasus Matpuus
Heurpaaennie BpeMEHHBIX
NpOCTPANCTR

Hy.iepoii

Hanpasnense soawouun Coznanua

Topcuonnuii
KaHAT

lopuioHTANBHEIE OCH
MATPRI KPHCTAJIHYECKHX
pemiéTox Muapoinanus

Touxs kBanyosoro nepexosa

Puc. 2.2-3 A. CTpykrypHas cxema soaouun CO3-
HAHMHS acere kusoro n YeroBevecTBa Mo dHepro-
HHGOPMAUHOGHHLIM MATPHUAM Pa3HBIX YpOBHEH

Kaxnas marpuma CO3-
HAHUA & coorsercreum co
CBOHM  YPOBHEM HMEET He-
CKOJILKO HYJEeBblXx TOuYEK (Tak
HA3hIBaeMbl€ TOYKHM KOJAANca).
Hanpumep, martpuua naroro
YPOBHSL MMEET ATk TAKHX TO~
4YeK, MaTpulla BOCEMOTO YPOBHA
— BoceMb H T.2 Ilepexon
(KpaHTOBHIH CKAa4OK) € OAHON
MATpULBl HA JPYCYH) NPOUCXO-
OMT B TOYKAX KOJjlanca, Jjexa-
UIHX Ha HYJICBOM MepHAHAHE.
DTOT MepnanaH NPOXOIHT depes
Hauano (aabda) n koHer| (oMera)
KOBKOTO BPEMEHHOTO
MATpPYHOIO uUMKna (pHc. 2.2-3
A). DBomonuoHHbie [lepexoas
0 MYyACBOMY MEpUIMAHY IO
OKOHYAHHH TAKHMX LIMKROB 003-
3aTENbHBI IS BCEX CYILIHOCTER.
OHu npodcxoast cornacHe bo-
XeCcTBeHHOMY l1lnany pa3ssuTis

Beenenno#, T. €. ynpasieHue 3THMH NMPOLIECCAMH OCYIECTBIgeTca Beenenckum Buo-
KOMIIbIOTepoM. Onuako, B OpuHuune, takHe [lepexodbr nio6as AyXoBHO pasBuTan
CYUHOCTb MOXET CAellaTh CO3HATEbHO Yepe3 NIOOYI0 HYNEBYD TOUKY MATPHIhI
CO3HAHHUS, nHa xoTopoif OHa B NAHHBIH MOMEHT HaXOIUTCA.

UEHTPANBHARA OCbhb MATPML

GCOBMAOAET C HYNEBLIMM  FOPWADHTANLHBIE
MEPHUOMHAMM COCEHMX AHEPIOMH®OP.
IHEPTOKAHANGE, NMPYA 3TOM MALIMOHHBIE I

MEAHZP -
HYTEBOW
KAHARN

DEPAZYETCA HYNEBOW {TOPCHOHHBIE)
KAHAH NEPEXOOA
B BHAE MEAHOPA

)

A\

(1N [

AT
'Iulumll
A \VAN \

(J
A

Y BEPTHKANBHBIE

a
»

(TOPCHDHHbLIE) KAHANBR!

et IHEPIOWHDOOP-
_ MALMOHHBIE
{TOPCHOHHLIE) ey ——
& KAHADIR! BEPTMIASILHLIE JHEPT OMHEGOPMALIMOHHLIE

Puc. 2.2-3 b. Cxema B2aHMONPOHHKHOBEHUH
BEPTHKAIBHBIX IHEPrOUHPOPMALHOHHBLIX
KAHA/108 ¢ 00pa3oBaHHEM MeaHapa —
Hy.1eBoro KaHaaa Ilepexoaa

Puc. 2.2-3 B. Cxema nepeceuenusn
BEPTHKANLHLIX W TFOPH3IOHTANLHBIX
TOPCHOHMBIX KAHAJN0B ¢ 00pazoBaHHEM
MeaHapa — HyJeBoro kKawajua Ilepexona
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UEHTPANILHARI OCb JHEPIO- NEPEXOALI MO

NHPOPMALMOHHOTO KAHATA - NPOCTPAHCTBAM
NWHUA "BHE BPEMEHW,  LvneBoW _ YEPE3

BHE MPOCTPAHCTBA" _peppnuan  ABOVHLIE CABUMK

CO3HAHUS HA 90°

MATPULIbI CO3HAHWA BPEMEHHBIX NPOCTPAHCTB

~if— HANIPABJIEHUE ABWXEHWA 3BONKOUMU CO3HAHWA

HYAEBbLIE TOYHKHK
KBAHTOBOIO
NEPEXORA

MEAHOP - HYNEBO#H
ES s P KAHAN KBAHTOBOIO
OBONOYKA DSHEPTOKAHANA  NEPEXOOA

Puc. 2.2-4. Cxema KpantoBbix [lepexo108 fo npocTpaHcTBaM, B 0CHOBE KOTOPBLIX JISKHT
KNAW0Y-KoJ — MEAHAP. A. DueproundopMmanuonHslii kaHaa ¢ marpunaMu COZHAHUSLL
b.Cxema nepexoaa no Matpunam CO3HAHHUA no meanmpy. B. ®parment meamnpa.

B Hacrosumee Bpemsa I HaweHd IUIAHETHl 3aKAHYMBAIOTCA CPA3y HECKONBKO
BPEMEHHLIX LHKIIOB: TraNaKTHUYeCKHH — ABWXEeHHe Hauled ['ajnakTHkH «Mieunblii
Ilyrs» no Bcem co3pesanam 3naxos Joaxaxa {nepuon okono 230 MAR. AET) H UHKA
OpedeccHi PARBHONEHCTBHA — JBIXEHHE OCH BpALLCHHA 3eMid MO BCeM 3HAaKaM
3oauaka  (mepHoA OkONO 26 Thicau sier). B momynmepMojax OOCISAHEro LMKA
(T. €. uepes kakable |3 THICAY JIET) KAK Pa3 M NMPOMCXOANT CMEHA TIONKOCOB HA BCEX
naanetax ConHeyHOH cucteMul (mojpobuee oM. [3]).

Taknm obGpasom, Kepantosble Tlepexolnl OCYLIECTBAAIOTCA «YEPe3 HOMbY,
B HYNEBBIX TOYKAX, rae Mbl HabmojgaeM komnanc (MHHHUMYM) SHEPTHY B HH3ICH
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MATpPHULIE, COOTBETCTBYIOLICH CTapoMy NpPOCTPAHCTRY, B MakCHMYM 3HEpruu
Ha HyneBOM MepHMaHe, 4epe3 KOTOpBIi ocyiuecTrasercs Ilepexo Ha clIeayromyio
MaTpHLy, B HOBoe npocTpaHcTBO. Jlna takux Ilepexomos co crapoil Marpuibl
Ha WOBYIO HeobGXonauMmo ABaxkabl cosepiuts casur COSHAHUS ua 90° (puc. 2.2-4).
HETKknX rpanull Mexay HEProMH(OPMAIMOHHEIMU KAHANIAMH HE CYINCCTBYET.
Ouy  B3aMMONpPOHMKAIOT APYT B JApyra H B3aUMOACHCTBYIOT MexXiy coboil.
Heurpatsnan oce Marpuu CO3HAHUWUS oanoro kawana CcoBNAnaeT ¢ HyNeBbhIMH
MEPUIMAHAMH COCENIHUX 3HEPrOKaHAIOB, OpH 3TOM O0palyeTcs HYAEBOH KaHAd
Ilepexoma s Bune mcanapa (puc.2.2-3b5,B u 2.2-4). TlepexpeluusaroumHecy
BEPTHKAJILHBIE, TOPH3OHTANBHIE, IHANCHANLHEIE M APYTHe TOPCHOHHBIE KAaHANLI Kak
paz U ofpa3yloT CIHHYI0 CUCTEMY KPHCTAUIMUYECKHX JHEPrOHH(POPMALIHOHHBIX
pemérok Muposaanus. Ilo 5TuM KaHanam oCymIeCTBISETCA nepegada HHGOOPMALHH M
Kranroseie Ilepexoast mo 0GpEMHO-ronorpagHIeckuM Meanapam (puc. 2.2-4 — 2.2-6),
Ha puc. 2.2-4 npusenena cxema QopMHUpOBaHMs KIKOHa-KOJA ~ Meariipa,
sanaromero aoiusie capurn COSHAHUS ma 90° npu Keawroseix [lepexogax no
npocrpancTeaM. Obpasytoniniics Hymepoli kanan Ksautosoro Ilepexoma, wmmm
IIPOCTPAHCTBEHHO-BPEMEHHON KOPHAOP, KaK pa3 H MMeeT BHA MeaHapa. Meanap urpaet
poib CBOEOOpa3HOH CHCTEMbI MeMOpaH, 3a CY€T KOTOPOH NPOMCXOAUT pa3ielcHHE
pa3HbIX MPOCTPAHCTE MO KX 2HCProfoTeHUMANy, PUTMY, YacTore, (asoBoMy CIBHIY H

,E[p}-’I‘HM XapaKTepHCTHKaM.
A

e
b =
o L

N i

B 5715715
R B K z@: =@=E§d=+

Puc. 2.2-5, CxeMbl NJAOCKOCTHOIO

Puc. 2.2-7.
Joapmen XKarne
co 3naxom Ilepexona
8 suae OyxBoi «II»




Ly

Puc. 2.2-8. Meaunp — Kmou Iepexoaa no npocrpancriam, A, Periérka TpoHukoro Mocia,
b. Apka Kak ykpalleHde cTeHs! B Jpmutaxke. B. Pewerka mocta xHa Hesckom mpochiexre
(Cankr-fTetepbypr)
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OTMeTHM, 4TO TAKHWE IBOH-
Hole caBHTH CO3HAHHSA wuzua-
YaneHO 3an0keHbl B [TnanetapHeix
brokomMnbroTepax — Berukux -
pamuzax (cm. [3]). UaTepecHo, uro
A Ha MHOTHMX JOJBMEHAX W30-
OpaxceHsl Tak nasbiBAEMble «3HAKH
Iepexoaa»,  CHMBOIW3HpPYIONIHE
Hepexoa w3 oaHoro Mupa B apy-
roi. Oun umeoT Bua OykBei «I1»
(puc. 2.2-7), 410  ObBO3Hauaer
asoiHoit caeur CO3HAHHMS na
: s ¥ 90°, KOTOPBIH HeoOX0auMo

Puc 2.2-9. Ilapicom.m nabupHAT — «kpyrosoi»  coBepiunTh A1s Hepexona B npyroe
meanap aas mavenenns CO3HAHMA Yenosexa mnpocrpaHCTBO.

Paznyuneie BHABL MeaHIpoB NPHUBEICHBI HA puc. 2.2-5, a B3aHMOTIPEBPALLEHHS
TAKHX CTPYKIYD — Ha puc. 2.2-6. B cHAY HCKMIOYUTENBHOR BAOKHOCTH MEAHAPOB KaK
Kmoue# Tlepexona, cumsomoB cmupann JOHK, cBEpTeiBanMs M passépraiBanus
MPOCTPAaHCTB, Mbl MOXKEM BHIETh HX B Ka4ECTBE JCKOPATHEHBIX OPHAMEHTOB BO MHOTHX
Mectax (puc. 2.2-8). He cnyuaifso, 4TO M BO MHOIHX 3a1aX JPMHTaXa Ha TOJY,
CTCHAX M [OTOJIKE MPHCYTCTBYET 3TOT MATHYECKUHA Yy30p.

M3BeCTHBIH CCMHMOBOPOTHBIA JaOWPHHT, KaK, BNPOYSM, M MHOIME JPYIHE
JTaOHPUHTEI, ABISNIOTCA CBOECOOPA3HBIMH «KPYrOBHIMH» MEaHIPaMH [Nl W3MEHEHHS
CO3HAHUS Yenoseka (puc. 2.2-9).

HYNEBOW
MEPUOWAH

N

KAMHH
MATEMLBI oL Q
MECTO nyTe
OrHEHHOTO — ABWXEHWA
OUYMLIEHUA YEPE MEAUTUPYIOLWMX
OHEXOXAEHWA |

Pnc. 2. 2 l(] Managana-marpuua Kanaqakper Puc. 2.2-11. Hosas cxema «xpyrosoro»
— CTAPaf CXeMa «KBaIpaTHOro» MeaHapa  MeaHapa — MaHjana-marpuua Beenenckoro
aaa Ilepexona nmo npocrpancTeaM Jnoxn  Xpama Ceerta — s [Tepexona B BeICIIME TIPO-

Ppi6 (nmomepeunbiit paipes 3Heprokanana)  cTpauctia Oroxu Boaones (3onororo Beka)
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MROCKOCTR —— 3afHRAR
3?:{':::”“ MNOCXOCTL NNOCHOCTE CO3HAHMA
oro COIHAHMA
ACTEKTA (AH} CPEQMEN D MYKCKOIro ACTEKTA (AH)

ACMEKTA
LR3H) NAQCKOCTL
CPEIHETO
CO3HAHUHA -
TIOCKOCTH ACNEKT O3H
COSHAHWA (MAILYUK)
MYMCKOTO WEHCKOMO NNOCKOCTL
COIHAHWA . ACNEKTA {MHL) COABUIMA CPEOHEND
: COFHAHWA CO3HARMA -
HA 30" ACHEKT 3H
{IEBOYKA)
) NEPENPECTHE -
ANOCKOCTE CO3HAHWA
NEPEJHAS HYNEBLIE TONKM HYNEBAR TO4YKA
rglocxoc“r:. NEPEXOIA KEHCKOIO ACNEKTA {MHG) NEPEXCGA
DIHAH BEKTOF
CPERHETD CPEAHED
ACINEKTA (D3H) COZHAHWA

Puc. 2.2-13. Cpacruxa — meanap n niau
nepexona Hun-, n- n JHu-Coznannii
M0 MPpoCTPaHCTBAM

Puc. 2.2-12. TlnockocTn CoIHARNH KEHIHHEL,
Myx4HHb ¥ aeTel (HHL-, HR- 1 IHn)

=

Puc. 2.2-14. @parMesT MeaBIpa B BHAE MHOKECTBA CBACTHK
(pocrrck notonka TpoHuOre 3ana B Jpmuraxe, Cankr-TlerepOypr)

OTtMmerdM, uTo M3BecTHas MaHgana-matpuua Kamawakpe asnserca crapoii
cxemon KpantoBrix [Iepexonos mo npocrpanctsam Dmoxd Pei® (puc. 2.2-10). Oua
UMEET BHI CHCTEMBI «KBaAPATHBIX» MEAHIPOB, BIHCaHHBIX APYT B ApYra, CaMbli
BHEIIHUE M3 KOTOpEIX, B CBOIO OYEpeAb, BINUCAH B Kpyr. Bcs mannana B 1enoM
npeacTaBiseT coOOH monepeunsii paspes JHEPTOHH(OPMAUMOHHOTO (TOPCHONHOTO)
KaHa®a. CepejinHbl CTOPOH KaXNore W3 keagparos Kanasakpel seasiorcs HyneBsimu
kananamu [lepexona Ha cnenyioume ypoBHW mpoctpadets. [lpn »Tom ans nepexona
M3 OAHOro MPOCTPAHCTBA B Ipyroe HeoOXOOHMO cOBepuIHTEH Ba casura CO3HAHMA
ua 90°. Hemapom itorw, MemuTHpys  Ha TOYKY B cepeluHe Kamauaxpel,
MOryT Tepemeimnatkcs cBoum CO3HAHUEM B apyrue mupsi.

Axanemux E. H. Beenenckuil pazpaoTan HOBYIO CXeMY MaHanbl-MaTpHLIBI
Beenencrkoro Xpama Ceerta ang Ksautosoro Iepexoga B BRICWHE MPOCTPAHCTBA MIOXH
Bogones (puc. 2.2-11). Dta mangana — «Croynxenmx Beenenckoro» — npeacrapieT
coboli «xpyrosoil» meanap Ams JiyxoBHo# 3omouuM YenoBexa n BmbIXONA ero Ha
yposHH Oco3Hauuz, 3dHaHMa n Ceepx3vanwa. [IpH 3TOM NPOMCXOOHT NpoLECe
namedenus CO3IHAHHMA nmo uvcnam nocneaosareibHocTH Pubonauym.

Ha puc. 2.2-12 nokazana ¢xeMa Ky6a CO3HAHUSI, ruiockoctd rpateii kotoporo
COOTBETCTBYIOT pa3HbIM acnekram Cosnanns Uenoseka: xeHckoMy (HIHB), MyXCKOMY
(5In) u cpeanemy (J13H) [1]. Co3nande mocneaHero acrexra CBOWCTBEHHO, HANPHMEP,
AeTAM. MOXKHO cKa3aTh, uTo CO3HAHHE JKEHIIHHbI CABHHYTO OTHOCHTENbHO COo3HaHnA
myscuunbl Ha 90° «pdHOBCKoe» Coznarme capuuyTo Ha 90° KaK OTHOCHTENBLHO
MYCKOro, TaK U OTHOCHTENbHO XkeHCKoro Co3Hanmna (puc. 2.2-12). OtMeTHM, YTO B
CUMBOIIE CBaCTHKa 32N POBaHBL MeanIp H niaax nepexoaa
WHb-, SIn- u /I3n-CosHanuii no npocrpadeTBaM (puc. 2.2-13, 2.2-14),
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Ha wameit nnahere cyuniecTsyeT MHOMECTBO cakpajibHbix Mect Ilepexona.
1o Benvkwe nupaMmabl, MaHAATB, HOJbMEHB], JAOHPUHTEI U Ap. HMMEHHO oM
aBnfoTcst kaHanamu Ilepexona (kaHanamu «BHe Bpemenn u Bue IlpoctparcTsan),
B KOTOPbIX HHPKYIAPYET 3HEPTHA MHOrOMEDHEIX IIPOCTPAHCTB., 3TH KaHAJE! 00Nadal0T
CBOMCTBAMHU CBEPXTEKYUECTH U CBEPXMPOBOAUMOCTH, 4TO 03BONAET
CBEPXCYHIHOCTH Yenoseka MrHOBEHHO MEpEMELIATHCS TO HUM B pasHble
MPOCTPAHCTBA CO CKOPOCTRIO MREICHTH (TENenopTaiiug), T. €. C DECKOHEYHOH CKOPOCTLIO,
NpeBLIAIIEH CKOPOCTE CBETA.

ApTopoM paspaborana «Mammuea Bpemenn Beeaenckoron» (MBB) — meTonuka
nytewectsuit COSHAHMSA Yeaoseka (bowectrennoli CBEPXCYIUHOCTH) B Marte-
PHUA MHOTOMEPHLIX NPOCTPAHCTBEHHO-BPEMEHALIX MUpOB (B 3HeproMH(OpMalIHOHHBIX
10J19X PHU3M4UECKOro Bakyyma). TakHe NMyTeIecTBHA OCYIIECTBISIOTCA B [IpoLECce rap-
MOHH3UpYIOIMX IlnaHeTapHbx, 'anaktiueckux U BeeneHokux runepledieHTaTIbHbIX
smenquTauui Bceenenckoro [3]. € oomowsio MBB name CO3HAHUWUE woxer
epeasBdrathca B0 Bpemenu B mnpommoe (perpeccud), Hactosmee o Oyayinee
(nporpeccus) s H3IMEHEHHA COOBITUH B ITHX MapauiensHEIX MUpax., 3TO MO3BONAET
He TOJILKO MPOCICanTb BCKo [lernoyxky NpuyUHHO-CAEICTBEHHEIX KAPMHYECKHX CBA3EH,
HO ¥ M3MCHHTE COOmITHA B HykHOM Mecte [lpocTpaHcTsa ¥ BpeMenw
B Hepsonpruune (NMpHy¥He NPHYHH) AAA MOJAYYEHHA MONOKHTEILHOTO pE3YibTaTa
B CBOSH KapMme, 4TODH cHelarh €€ HASaNnbHOM.

H3obperenuro MBB npejuectsoanu GyHiaMeRTanbHbIe UCCICAOBAHNA ARTOPA,
KOTOpBIE [PUBCIH K CO3JAHKIO CHCTEMBl MHOTOCHOHHBIX 3HEprodHMOpMaI{HOHHLIX
(Topcuonubix ¥ fp.) 3amur «Mepkafa-Yuusepcym-3sesaarpon» (MVY3, [4]),
nexawe B ocHope MBB u mossonfiomed  MEpeABMIaTECH CO CKOPOCTBID Bbile
CKODOCTH CBCTA H Jake MFHOBEHHO B TAK HA3bIBACMBIX «BHXPEBBIX Tpybax» -
B TOPCHOHHBIX KauajaX (OCHOHHBIE TOPCHOHHBIE DIOJA)  KPHCTAIMYECKHX
SHEPrOHHPOPMALMOHHEIX DEIETOK Mupo3nasva. Cucrema MBB MVY3 kak pas u
obecreynBacT He30MacHOCTh rakHX iyrewlecTBdift B0 Bpemenn.

PaccMmorpum Gonee noapobHo, wro Takoe [Ipouwtoe, Hacrosuee m Byayuiee u
KaK MpoucxoasaT nyteinecTsus Hamero CO3HAHHI ® npocTpancTBeHHO-BpeMERHbIX
Mupax. Yxke ecTh jiionu, paboraromue B 06/1aCTAX BbICIICH MAaTEMaTHKU H SHEPrOUH-
QOpMATHKH, KOTOpDHIE XOPOII0 TNPEACTaBAAIOT cefe  OCHOBHLIE  TIPUHLKILI
IMTpocrpaucTra-Bpemenn. B Haiem TpéxmepHoM mupe MBl otaenensl oT Ilpouuiore #
byaywero unniosuedt npebrpanud B HacrosimeM, TeM caMuiM 3aTpyAHEH oOMeH
JHEProMHGOPMaLMeid  MeEXRY 3TUMH BPEMEHHBIMH TPOCTPAHCTBAMH, TOTAA KakK B
Berciunx mHoroMepHeix Mupax 3107 0DMEH MPOMCXOAMT MOCTOSHHO. B nponecce
['MB, npumeHsia meroa Beetedckoro pa3sépThbIBas MHOLOMEPHBLIX [POCTPAHCTE,
MOXHO BBIHTH B 4eTbipEXMEPHOE, NIATHMEPHOE W BBICIIHE NPOCTPAHCTBa (NoapobHee
cM. [3]). B ITHX MHOTOMEPHBLIX NPOCTPAHCTBAX Bee yuacTKH Bpemenn (Ilpomroe,
Hacrosmitiee W byaymee) cymiecTBYIOT OJIHOBPEMeHHO, pa3iHYasch YACTOTOM
sHlpansii, Ga30BLIMH CABMIaMY ¥ APYTHMHE XapaKTepHCTHKAMH, Taxum obpaszom,
a8 nosiydeuus  yHdoOpMauMM W M3MeHeHHA  coOBITHIE B napanjesTbHBIX
npocTpancTBeHHO-BpeMeHHbIx Mupax nawe CO3HAHHWE moxer nepemeluatecs Kax
nmo ocH Bpemenn B oboux nanparieHnax (B [lpommoe w B byaymee), Tak ©
B napamwienkHeIX  MHpax Hacrodwero («B CTOpPOHY»). Takue nyTemecTBrs
OCYWIECTBIAIOTCA, KaK ObII0 OTMEYEHO BeIIE, [0 3HEProHHOOPMAIHOHHLIM
(TOPCHOHHBIM H AP.) KanajaM KPHCTAUTHMCCKHX pellérok MuposmaHus.
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Hamre COSHAHME Mosxer OBITE Tak *e¢ He3aBHCHMO oT BpemeHH, xak oo
"e3zapdcHMo oT [ipocTpancTea. OnHako NPUMHAA U CNEACTBHE HE MOTYT CYIUECTBOBATD
orrensHo ot Ilpoctpanctea M BpeMenw, Tak kak llpoctpancrso m Bpema camu ne
ARJISAIOTCS HE3aBUCHMMEIMU BenuuuHaMu. Yenoweueckue cylecTBa OMHOBPEMEHHO
ARIAITCA ODHTATesIMH He Toasko Mupa rTpéxmeproro IlpocTpancTBa M
Bpemenu, HO U YETLIPEXMEPHOTO NPOCTPAHCTBEHHO-BPEMEHHOI0 KOHTHHYYMA, a
TaKKe APYrax Boic1ux MHOE OMEepPHbIX MPOCTPAHCTB.
Hame socnpuatie Bpemenu 3aBucur ot crpykrypel Hamero CO3HAHHA, kotopoe
paccyuTano Ha TpexmepHbiil Mup. IIpocTpanctBo-BpeMs — 3T0 KOHTHHYYM deTHIpex
wiMepenuit  (4D-MpocTpaHCTBO), UTO OKA3BIBASTCA HEMOCHALHOW 3ajjavedl 1%
yeiiopeueckoro CO3HAHNWA B obpiunomM GoppeTryiomem cocrosunmn. Bo spema BIIE-
(a3ni cHa (¢asa ObICTpRIX ABMXKEHUH raz) uny B npouccee T'MB name CO3ZHAHHUE
MOXKET MepeMelllaThesy Halaa u Breped Bo Bpemenu. Ha camom rnyGokom ypoene
CO3HAHU A yyscTBO Bpemeru BooOie otcytersyeT. CylIecTBYET TONBKO BedHOCTD,
B KOTOpOI Bee COOBITH COCYMIECTBYIOT B NPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME.
D10 cocrosHne «Bue Bpemenu, ane pocmpancmean.

B coOTBETCTBHM C KBAHTOBOH MEXAHHKOW, MBI HE NPOCTO BHEUIHNe HabmonaTe, 11
Beenennoi, a Habmogateny coObITHH, UCXOA KOTOPBIX 3aBHCHT OT DTHX HaOIIOAEHHWHA.
[Ipounoe, Hacrodamee u byaywee onpeneisiorca mamuym CO3ZHAHUEM, a He
Beenennoit. 1103ToMy B myTetueCTBHAX Ha3al, «B CTOPOHBI» WM Buepén Bo Bpemenwu
HET HWKAKHX HApYHICHWH TpPUYHHHO-cneAcTBeHHOH cpasu. Hame CO3HAHMWE
JEHCTBUTENBEO CO38aéT Hally COOCTBEHHYK) pealhbHOCThL. Haur Mo3r — 3To MamuHa
Bpemenn, koTopast MOXKeT NepeMellaThes B Ipownoe, byaylliee v Napa/icibHEIe MHpPbI,
NpHIaBas CMbICII HALIEMY CYLUCCTBOBAHMIO Ha 3TOH NMNAHCTE, W NPH HAAILXKAlleM
HCHONMG30BAHMKM  OBITH MCTOMHHKOM TICHXHYECKHMX CHJI, HEOOXOAHMMbLIX HamM  pJIs
BbIIOTHEHHSA HAMCIO KapMHYCCKOrQ I11pEiHa3HAYCHHA.

B kavecTse mpHMepa MOCNENOBATENBHOH pa3pabOTKH HepronHQOpMalH OHHBIX
MatpHli, COOTBETCTBYIOWHX pasuelM yposuam CO3HAHHWSA, paccmorpuMm passuTHe
Haulero rocysapctsa. OrMerdm, uto yposene CO3HAHUS, paspadaTniBaembli
OnpelenéHHOH CTPaHOH, eCTECTBeHHBIM OOpa3oM HAXOOMT OTpaXKeHHe BO BceX
obyacTax ku3tH e€ HacelleHHA M, MpeXIe BCEro, B TepalbJuke H apXHTEKTYpE.
OnHako, HAPHOY ¢ MATPHUAMY, COOTBETCTBYIOLHMH OocHOBHOMY yposHio COSHAHUA
1o YyHcHaM mnocnefoBaTeNbHOCTH PuboHaduH, Beeryga NPUCYTCTBYIOT M MATPHIIL
NEPEXOAHLIX YPOBHel, a TaKKe BRICIIETo — OECKOHEYHOrO.

C 1917 rona Poccus pazpabaTeiBasia nATLIH yposeHb Co3zHanna (# = 5) ¢ rap-
MoHukamu: 10, 15, 20,... Bor noyeMy rmaseHCTBYIOEH MAHIANOH HAUIErO rocyAapcTBa
CCCP 6rp1na naTHKOHEMHAS 3BE3JA, C KOTOPOH MHOTHM M3 Hac, HaxOAfIIHMCH 10 CHX
nop Ha 5tToM ypoBHe CO3HAHMHMS, tak Taxker1o paccrathea. K cyacTolo, 00nEMHBIE
MATHKOHCYHBIE PYOHHOBEIE 38&31p Ha Oamuax MockoBekoro Kpemas, onuuerBopsio-
Lero Halle rocynapcTBO, HA CamMOM A€, NMPEACTABIAI0T COG0H He TONBKO MaHMAJIB]
NATOro ypoBHa Co3HaHHA B NPOEKLMH, HO U MaHIaJlkl CEALMOFe YPOBHA B 00BEME,
NOCKOJIbKY MMEIOT N1Ba AOMOMHHTENBHBIX JIy4a N0 HOpMalH (Repnennukyaapy) K nnoc-
KocTH 3Be3Abl. [lpuxoa BoceMunyueBoil HxoHLI Boxbeit Marepu «Heomammas Ky-
MiHa» B HKOHOCTac Xpama Xpucra Cracuresisi O3HAMCHOBAN HAvaio HOBOU DOXH
Marepu Mupa. C storo moMenta PoccHs nmepenia va HOBbIH 3HepronapopMaliiOHHBIH
yposenb HagCodnaums (rn=8) — BOCBMHJYHEBYI0 CHCTEMY 3JHEPIETHYECKOH MHOI-
nuTKkd. Halua ctpasa noayynna 1pn gononuutensasix ay4a: 1) Cuant 4 Momm (uene-
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yerpemnéadoctu), 2) Jlwbpu n 3) Myapoern (koHuewtpauun). Pacnang CoBeTckoro
Coso3a Oblf 3aKOHOMEPHEIM NPOLECCOM TAKOTO MEPEX0la CO CTAPOro NHTON0 YPOBHA
Co3snanna Ha HOBBIY BocbMOH Ypoeenb HajpCosHanua, DTH M3MEHEMMAX HALLIMA
OTpaxeHHe B repanbauke Poccumn M Pycckoit [IpaBocnaBhoit Llepxsu. B uactosiee
BpeMst BochbMOiA  yposeHs HaaCosnauma [Ilstoit Pacw smnserca mepexonHelM Ha
cnenywmrii (no nocaegosarenbHocTH Oubonayuu) Goliee BLICOKHIA TPHHAXNATDLIH
ypobeub CpepxCoinanun Illectoii Packl, kotopomy cooTeercrByeT mpeacrosuas
cMeHa mojitocos. HeoOxoaumbim yenoBueM Toro, atober Pocens crana nmuaepoM Beeit
NNAHETEI, BASETCS €€ BBIXOI HA IlaHEFapHele YpoBHH: 21-i (Ocoznande Cennmoii
Pacer) n 34-ik (HanOcosnanue Bocemoii Pacnr) — xak npenckazpipann Hocrpanamyc,
Ceamu BuBexaHawna, Badra u Muorue apyrvie —3a Poccueit — Bennxoe bymayusee.

TlorToMy s 3¢eKTHBHOrO YNPARJIEHHA HALIHM FOCYXaPCTBOM M Nepexoaa
HaceneHHA Poccuu co crapore yporas mbimnaenusn (Coznanue [Taroi Pacwl) na
HoBble ypoBHH (Ocoznaums B 3uanus Ilecroit m Boicmux Pae, neodxoaumo,
[pekae BCero, 3aMEHMTh NATHKOHEUHBie 3Bé3aw MockoBekoro Kpemun
(TOPCHOHHBLIE  HW3TY4YaTeNId CeOpMoro YpoBHa (5+2)) HAa TPaHCKOHBEPTOPLI
«3Be32aTPOHBIY 13-r0, 21-ro, 34-ro, 55-ro n BuicuMx yposHeii. ITogpoSuee 06 3ToM
cM. B [lpoektre E. H. Beenenckoro Beixoma Poccnu 3 xpuasca [45].

Jnst cpasnenus paccMOTpUm yposHM martpuu COIHAHUS, pazpabateiBacMble
Apyrumu ctpanamu. CIEA, xak 1 Mbi, paspabarbiBasin naTeil yposens Co3znauns
{n = 5) Kax ocrOBHOHI U CeaAbMOH YPOBEHb KaK nepeXoansiil. IIaTHKOHEHHBIE 3BE3ab1 HA
¢unarax Kdaras u Typunw Ttawke cOOTBETCTBYOT HATOMY ypoBHI0 Co3HAHHS.
OmMbnemolt MUlpaumad asisteTcsa wecTHkoHeuHas 3sesfa Jaeuma (m=6). Cornacho
TereHaam, Jaeua mén Ha Outey ¢ I'onmadoM co mUTOM B BHAE HIECTMYTOIBHHKA,
OTCI0Ja W ApYroe HaszsaHue — wMT Jlasuna. JIpeHaAUATHKOHEUHbIE 3BE3Ab1 Henana

TAKKE COOTBCTCTBYWT mecromy YyposHw Coinanns (12 — rapmonuxa 6), a
CEMUKOHCIHBIE 38¢3/1k1 Ha dnarax Ascrpajnu 1 Hopaannu — 7-my yposnio (2= 7).
OTMeTHM, ur0 cemunyucBas 3me3ga (#=7) - ato «3Bezga Maroe H

Actpoaores». JToil MaTpHLeH NOAL30OBANMCHL TaiMEIE OKKYILTHBIE OOWIECTRA,
KOMIYyHbl W wwaMaHsl.  BochMmumyuesoit MaabrHiickuil kpect (#=8) — smbnema
AYXOBHO-PBILAPCKOIO  OPJICHA  I'OCTIMTANLEPOB  (MOAHHUTOR), OCHOBAHHOTD
kpecronocniamMuy B [lanecrune B XII peke.

2.3 OTKPBITHE BEKA: YEJ/OBEK —3TO BECCMEPTHAS
CBEPXCYUIHOCTDb C IT'HINEPCBEPX®OKAJIBHOU CTPYKTY-
PO CO3HAHHS, CTPOEKTHPOBAHHASSI CBEPXCO3IATEJEM

2.3.1. CBSI3h THIEPCBEPX®OKAJIBHBIX CTPYKTYP CBEPXCYLI-
HOCTEH C KOCMHYECKOH JHK - EJMHOM CHCTEMOW SHEPTO-
MHPOPMALHOHHBIX KPHCTA/UIMYECKAX PEUIETOK MUPO3JAHHS

CornacHo  oTkpeiTHIO  akazemuka E. H. Beenenckoro, Yenovex -
310 GeccmepTias CBEPXCYIHTHOCTSD — cnokHan BAAEOKOMNLIOTEPHASE CHCTEMA
(BKC), npeacraBasoman coboii rHRepcsepxdokanbuywo cTtpykrypy (FCOC).
3T0  TUNEpIHEeproMHPOpMALHOHHAA  MHOroMepHas  ronorpamMma,  CB¥3aHHax
KPUCTAIUIHYCCKAMH  pereTkaMd  MUpO3naHns ¢ MHOXKECTBOM — MapasinenbHbiX,
3€PKAIbHBIX H APYI'HX TIPOCTPAHCTBEHHO-BpeMEHHBIX MUpOB 4depe3 natyukd BKC [15].
Hpyrumu cnoBaMu, BKC I'COC Yenoseka — 310 bokecrBennas ImaHanHs
(Cemsa bora), cozpannan «no moaodsuio boxwemy» H cnpoekTuposanans CBEPX-
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CO3ZATEJEM Kak
cAMOpazBHBAIILAACH,
CAMOOCO3HAIOMIAN H
CAMONPOTPAMMUPYIO-
INASCH cHCTeMa,
UM eEI0ast GeckoHeu-
HhIH 00beM [IaMATH,
roaorpapuriecku  o0b-
eaunsomIan B cede BCE
['uneprpocTpascTBo
Mupo3laanugs H noay-
YAKMAR H3 HEro HH-
dbopmawio.
boxecTBeHHbIE
CBEPXCYIUHOCTH
npeacTapisgswT  coboH
ABTOHOMHO MLICASINAE,

: : _ BLICOKDOPTAHH3OBAN-
Puc. 2.3.1-1. baonaasmennas crpykrypa boxecrBennodd mnpie  GHonaaIMeHIibIE
Csepxcympoeern Yexoeeka 0GpA30BaHASR, HNMEIOTIHE

MHOTOMEpHYIO cTPYKTYPY (prc. 2.3.1-1). OHH MOryT mepemenaThcs €O CKOPOCTRID
MBICIH  (MTHOBEHHO) Ha mio0bie  pacCTOAHMA nO  AHEPronHGOPMAMOHHBIM
KpUCTannuuecknM pemérkaM  (ceram) Muposnauus, nposeinas cedbs B rpydbix
MaTepHalbHBIX MHpax ucpe3 ¢pusvueckuc Gopmbr (Tena).

Ha Huskom  yposhe CBEPXCVIIHOCTL  pe3onancHo  mnpHBsA3ana
K onpenenéunoi guinueckol obonouke, Hanpumep, Kk Teay Yernoseka. B oToM ciyuae
HHAMBH/ OTOXIECTBIACT CBOE «H» co csoHM dm3mueckum teaeM.  PezoHaHchag
MPHBR3aHHOCTL K obonouke onpenensercd JI'OM Uenoseka: ero damMminesi, HMeHeEM,
otuectBoM (D.JM.O.), posoM, HaUMEOHANLHOCTRIO, a TAKKE 3HAKOM 30AHaKa,
noJ, KOTopbiM OH pozuica. Bcé 510 dHeproHHPOPMALIHOHHBIC POTPAMMbBL, KOTOPLIE
cMy nojaraerca orpabotate no xapme. Brixoas Ha Oonee BLICOKHIL, HanpuMep,
[inanerapueii  ypoeeus, CBEPXCVIHHOCTL cranosutcs cpBoGOHOW OT 3THX
OIpaHMHeHHH, TOCKoILKY OHa He nMeeT O.M.O, mosa, HALMOHAIEHOCTH U JIP. Pa3aAuHii
1 HAYMHACT OTOXRACCTBAATH cedOf ¢ nenoit fMnaneroii.

Taxum obpaszoM, usHayanbHo Yenobek eaud ¢ Mmuposaaupem, H TONLKO Ha
HH3KOM YPOBHC OTIEAE€H OT HETO CBOMM HM3ILIMM «S» —~ cBouM Jrom. B nponecce
Pa3BHTHA HHIHBHIA MPOUCXOAUT Pa3pacTaHHe €ro JHEPTOHHGOPMAUHOHHON CHCTEMBI —
MOAKMIOYEHHE HOBBIX QOKWIBHBIX CTPYKTYP (CM. HWXE) W e€ YyRenuueHue J1o
THTAaHTCKUX ~ pa3sMepoB  IUTAHET, 3Be3JHBIX  CHCTEM, TlalakTUK, BcejleHHsbIx,
MertaBceaennsix v Becero Muposnanug - CBEPXBOT'A,

OTMeTHM, YTO THOEPCBEPX(OKANLHBIE CUCTEMB SBISIOTCH YHHBEPCATLHBIMH
cTpyKTYpamn ana 1odeix ¢opM #xusHd. BKC I'CdC mwedoit CBEPXCYIHHOCTHU
NpeaAcTaBIsieT cODOM HeHpoHHO-reHeTMYeckWH ApxuB IlamaTn, coaepxkawmii
HapopManuie Beero EanBoro Mupo3gaudsi Bo Beex €ro BOIMONKHBIX BAPHAHTAX
nposiBaeHus. TCPMUH «HEHPOHHBIK» 03HAYaAST, YTo HHGopMaiua BayTp BKC T'COC
OpPraHH30BaHa B OOLUIMpHYH CeTh, YNPOIIENHEIM aHANOTOM KOTOpPOH sABJIeTCH
HEHPOHHAs CCTh HEPBHOM CHCTEMEl YEIOBEKA.
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B runepceepxpokanshyto cucremy 060 CBEPXCYUIHOCTH mxoant
QOKAJIBl eé muudocTHnIx acuektor: JAYWIH, AYXA, MOHAJBI n
CBEPXMOHAADBI. [losromy paznuuair: OOKAJL UYLIN (pue. 1.6-6 - 1.6-8),
POKAIl AYXA (puc. 1.7-1, 1.7-2), ©OKAJT MOHAJIBI (puc. 1.8-1) n DOKAJl
CBEPXMOHAJIbI (puc. 1.9-1).  Kak OblJI0 NOKa3aHO BbllI€, OHYU Ppa3IHUaOTCH
CBOEH CTPYKTYpPOH: CHOXHOCTBIO, MHOTOMEPHOCTLIO H T. .

OBUWAA COEPUUECKAR BOXECTBEHHAS

OBONGHKA TUNEP- THNEPCBEPXDOKANILHAA
CTPYKTYPA

CBEPXDOKANBHOW

CUCTEMEI (AYLUA, AYX, MOHAZLA,
CBEPXMOMHALA})
KOCMUMECKOMD

YYUTENA

AHEPTOKAHAS i R
NOAKAIOYEHMA a o TMNEPCBEPXGOKANBHAR
K CUCTEME KPACTAJUWYECKWX ' CTPYKTYPA (OYVIUA, AYX.
PEWETOK MAPOIMAHWA MOHAflA WU CBEPXMQHARA) MEAQBEKA

Puc. 2.3.1-2. lunepceepxdokanntan cucrema CBEPXCYUIHOCTH Yeaopeka
i ero Kocmuueckoro Yuurean

CREPHYECKAR OBONOYKA CHCTEMA MHOTOCNOAHbIX
CUCTEMEI 3ALWMTHRIX TOPCHOHHLIX JALLMT
NONER MY3 "MEPKAGA-YHUBEPCYM-3BEIQATPOH"
{MY3).

BONECTBEHHAR
TMNEPCREPX GOKANLMAA
CTPYKTYPA
OYWA, AYX, MOHAZA
W CBEPXMONAJLA)
KOCMUYECKOrO
YNUTENA

JALUMTHOE NONE
~3BE3AATPOH”

JAILMTHOE NGonE
"¥HWBEPCYM™

JAMWTHOE NORE
"MEFKABA“

MNEPCBEPX®OKANLHAR

CYPYKTYPA YENOBEKA

{BYWA, O¥X, MOHARA
W CBEPXMOHALA)

SIHEPCOKANAN NOAKIIHKIYEHUA
¥ OCW BCENEHHOW W K CUCTEME
KPUCTARAMYECKUE PEILETOX MAPOINAHUR

Puc. 2.3.1-3. Cncrema muorocaoiunix samupt «Mepkaba-YHuBepcym-3Besnarpou»
(MY3), paspaboradnan BcejenckMM — npeacTapianioas cofoil AKTHBHIHPOBAHHbIE
rHnepcBepxgoKaibiLie cTpykTYpbl Yeaopexka: Hdymy, ldyx, Monany u CpepxMonany
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Kaxapiink POKAJ] — sro CBEPXBNOKOMIILXOTEP onpenenéinoro acnekTa
nuaHocTy. HecMoTpa Ha BC ux cnokHocTh mobble CBEPXBUOKOMITLKOTEPHI,
6yas To ¢usmueckoe TEJIO, AVPA, JIVIIA, AVX, MOHAJA w CBEPXMOHA/A,
MMCIOT CBOHM COOCTBEHHBIE OrpanMucHus. Bce oui 00BEAMHEHBI B I'MIAHTCKYK) OHO-
KomiboTepHyl0o CBEPXCETD, oudeHb NPUMMTHBHBIM aHAIOINOM KOTOPOH aBIsSeTCA
KOMIBIOTEpHAA ceTh «MHTepHeTy, n B koMmmuekce coctarnaior CBEPXEUOKOMIIL-
IOTEP CBEPXCYIHOCTH. CBEPXCYUIHOCTD numb yc1oBHO MOXKHO Ha3BaTh
KaKoi-T0 (opMOH XM3HH, Hanpumep YenoBekoM, MOCKONBKY OH4 [0 CBOEH CyTH
npeacrasnaer coboi bOTA. D10 H UMEIOT B BHAY, KOTAa FOBOPAT, YTO «B KaXKAOM K3
Hac ecte bor». Ho 310 npeiactout ocosznare camoit CBEPXCYUIHOCTU B npouecce
CBOETO DPa3sBHTHA.

B nayane csoero seomounonHoro nyrd CBEPXCYIIHOCTH naxojatcs Ha
ypoeHe O6HopoGoeTor (CTHXHK, Merannsr, Munepansl, Pacrenns, XXupoTHeie u Jlioan —
«pabbl  Boxbu») u ynpaBnsores [lmavetapHoiMu  OHokoMmbrOTepaMH  (Benuxymvm
nupavgaMi H Counxcamu) no mporpammam Koideca CaHcapbi TpHHAALATH 3HAKOB
3onuaka. Jlanee ecam YedoBek AOCTATOYHO AYXOBEH W CTPEMHTCA K JAAIbHEMIIEMY
PasBHTHIO, TO €ro HawynRaeT XypupoBaTh Kocwmmueckuit Yuurtenn (Kocmuuecxmni
Onepatop, I'mu, Anren-Xpauurens). Haxonen, Yemomex, aocturiwmmd Bricimero
COBECPLUCHCTBA, ¢ paspenieHua cBoero Kocmuueckum YuuTe s CNHBaeTCs ¢ HUM H
BBIXOJIHT Ha ypoBeHb boroucnoseka. ChnMsaHue ¢ YUUTEIEM ABISETCH HEOOXOIHMEBIM
YCJIOBHEM IJIA BHIX0Ja HA BLICWIMHA YPOBEHb. ITO TEXHHKAa 0€30MacHOCTHM, 1A TOro
«T00Bl HECOBEPIICHHAA TMYHOCTH HE MOTJIA 3aBNAACTh GONBIUMMH SHEPrysMH H B CHITY
CROCH HEpa3syMHOCTH He cmoria Hanectn Bpen KocMocy. OrTMeTHM, 4TO TNpH
Hapywenud Kocmuueckux 3akoHoB CYUIHOCTDL cama aBTOMATHYECKH HAYHMHAET
Pa3pyuiaTs CBOIO CTPYKTYDPY U CBA3L ¢ YUuTedeM B CHITY 33KOHA COXPAHCHHS SHCPTHI
{boxecTBeHHas obpatHas cBa3p). Mmenno nosromy Husiiee CO3SHaHME Bceraa
KOHTpOonupyctca W onckaercds BricimM  CosHaHHEM. B cawon cipykType
CBEPXCYIIHOCTH  u3Hauanpho  3al0KeH  3TOT  npuunmi.  Hanpumep,
runepceepX@okanbieie  cTpykTypel CYIUJHOCTH Yenosexka wu  BoxecrBeHHO
CBEPXCYIIHOCTH ero Kocmuueckoro Y4utend o0pasyioT eIHHYIO CHCTEMy
CBEPXCYIHIHOCTH Yenoseka (puc. 2.3.1-2). B 2T0il cHcTeMe acHEKTbl IMUHOCTH
Henoseka (JVIIA, AVX, MOHAJZA U CBEPXMOHAJIA) koHTponupyloTrcs u
KypHpyrores boxecTBenneIMU THYHOCTHBIMH acniekTamMu Kocmuueckoro Yaurens (ero
AYIIOH, JYXOM, MOHAAOH W CBEPXMOHWAJIOM). Tak upomcxomuT
SBONIOUMOHROE pa3BUTHE YesnoBeka.

ITocTpoeHsE CHCTEMBI  MHOT'OCIOHHBIX
SHEPTOMHODOPMAIMOHHBIX  3ALUHTHLIX  MOJIEH

«Mepkada-Yuusepcym-3ee3narpon» (MY3) no N
meroauke L. H. Beceneuckoro [4] gmisiercs HM \
YeM HHBIM, KaK OCO3HAHHOH aKTMBH3aUHEH o { \BEY
Pa3BHTHCM  THNePCBepXPOKATBHBIX  CTPYKTYP N P

"

CBEPXCVIIHHOCTHU Yeaoseka — ero jmu-
HoctHeix  acmexkto: AYLIHU, VXA, MO-
HAAbI v CBEPXMOIIA/IbI — B Hepa3spbisHOH
CBA3H C I'MNEPCBepX(OKAIbHBIMU CTPYKTYPAaMH Puc. 2.3.1-4. Cxema crpoenns
boxecTBeHHO# CBEPXCYIIHOCTH  ¢peroBuix Boan mo A. C. Kamyxy
Kocmuueckoro Yyaurens (puc. 2.3.1-3).

138



Puc. 2.3.1-5. CxeMa TOpPOHAANBHOT0 NOJA NOJAHOTO Teaa Cpera
BOKpYr Beex dopM xA3HA nmo JI, Mensxucenexy

BKC
rcag

%

ETABCEREHHAA

BUAEOKOMNBIOTEPHLIE CUCTEMbLI
FUNEPCBEPX®OKANLHDLIX

3BE3OHARA
CHUCTEMA

MNAHETA

YENOBEK }

’ PACTEHVE (

- MUHEPA o\ /

METARN

CTUXnA

Cucrema MVY3
CnielManbHO paspado-
TaHa 1A IIPOBEACHHSA
[InaueTtapuoro H
Bceenenckoro cndTe3a
Ocozvanua v 3uanus
YenoseyecTBa M ocy-
[IECTRACHHS  3ALMTEI
naMaTy nroged [laron
Pacsi 0T cTHpaHUs npH
Keantosom Ilepexone
B YEThIPEXMEPHOE
IIPOCTPAHCTRO.

roPU30H-
TANbHAA
PELUETKA

BEPTM-

XUBOTHOE
\ KANbLHASA
A PELLETKA

KOCMWUYECKAA [HK -
IHEPTOMHPOPMALIMOHHASR
KPUCTANNMUYECKAR
PEWETKA MUPO3NAHUA

Puc. 2.3.1-6. Cxembl CBA3H BHICOKOMNBLIOTEPHBIX CHCTEM THNEPCBEPXPOKAIBHBIX
crpykTyp (BKC I'CPC) CBEPXCYIIHOCTEHW 4epes Ennnyic CuereMy 3Hepro-
HHGOPMALHOHHBIX KPHCTANLIHYeCKHX pemérok Muposnanus — Koemaveckyro JHK
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B META- ( i
BCENEHHbIE ...

BUOEO-
KOMMNbLIO-
TEPHbIE
CUCTEMbDI
TMNEPCBEPX-
QOKASIbHbLIX
CTPYKTYP

BCENEHHLIE Y

FANIAKTUKU

3BE3AHLIE "\ 48
CUCTEMBI N

CUCTEMA
3HEPTOUHGOP-
MALIMOHHbIX
< | | KPUCTAN-
noav Y& R ) . MHYECKMX
~ - ~ PELETOK
MUKPO-,
MAKPO-,
MEFA- U
METAMWPOB

NAAHETHI

XNBOTHBIE ( |

O

PACTEHMA Y&
.

MWHEPANDI KOCMWUYECKAA

AHK

METANNGI

CTUXWU

Puic. 2.3.1-6. Cxembi ¢BA3N BHICOKOMDLIOTEPHLIX CHCTEM THNEPCBEPXPOKAIBHLIX
cTpykTyp CBEPXCYHIHOCTEH uepes Eaunyo Cuctemy sHepronngpopMatinonusix
KpHcTasuMdeckux pewtérok Mupoztanusi — Koemuueckywo JJHK (npononkenuc)
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Crpoesne runepcBepxOKaIbHBIX CTPYKTYP ABAfCTCS YHUREPCAIbHbIM. B ux
OCHOBE JexaT (POpPMbl MHOFOMEPHRIX TIPOCTPAHCTB: TOPHl H ChepHl (Luaphl-3Be3ja-
TPOHBI). AHANOTHSHbIC QOpMBbl OOHAPYXEHBI H HAYYHO ONMCAHbI BOKPYT OOBEKTOR H
roneii Hawiero Tp€xmepHoro mupa. Hampumep, mo AaHHLIM HAYUHBIX KCCIEAOBAHHM
A C Kauryka [46,crp. 351], naxe cBeToBbie BOIHGL, ABMKYILHECS  CKBO3b
[POCTPAHCTBO, sABIAIOTCA chepaMn W pacupocTpanfsiores cdepuueckn, obpasys
TOPOHAANBHYKY CTPYKTYPY, IPHBENEHHYKY Ha puc.2.3.1-4. AHRJIOTHYHOE TOpOUIAIbHOE
CTpOEHHE HMEET H N0JIHOe Teno CreTa ROKpYT BeeX (opM xkusnu 1o . Meanxuceaeky
[2. 1. 2, cTp. 364-365] (puc. 2.3.1-5).

[lo muenmio BeeneHckoro, Best BeelleHHas COCTOMT M3 BCEBO3MOMXKHBIX SHEPTO-
chep, 1 MMEHHO Ccdepbl SBIOSIOTCS OCHOBOW HANIETO CYLIECTBOBaHHA. B KoHeuHOM
UTOre, B HHX 3aKTIOYeHB! TOPOMAATBHbIE W BCE JPYTHE ROIMOXHBIE (GOPME]
MHOrOMEpPHbIX IPOCTPAaHCTB M M3MepeHni (moiapobHee oM. [1]).

BHpaeokoMIibioTepHbIe CHCTeMbl ruiiepeBepxdoxansubix cTpykTyp (BKC
T'C®C) Beex CBEPXCYI.[!HOCTEFI or CTuxuii 1 Metaanos no MeraBeeaeHnbix
(0T MHKPO- B Makpo- 2o Mera- n MeraMupoB) cBazanbl Mexay coboli uepes
Kocmuveckyw JTHK — Enpunyio CucreMy jaeprosnGopMalMOHHBIX KPHCTALIH-
9eckuX peiérok n 00beaunens B 'HIIEPCBEPXCETDL Eaunoro Cymiero
boxecrBennore Muposoannda, o6paiyns T'UINNEPCBEPXLHOKOMIIBIOTEP
Mupoznanna (puc. 2.3.1-6). Tlpn stomM Bce BKC TI'COC BRiOMEHBl B Y3bl
COOTBETCTBYIOIIMX KPUCTAILIMYECCKUX DPEIIETOK.

2.3.2. CTPOEHHUE THHEPCBEPX®OKAJBbHbLIX CTPYKTYP
MHUPO3JAHUA

Hrak, THIIEPCBEPX®OKAJIBHAA CTPYKTYPA (FC®C), niun coxpa-
meHno POKAJL, — sto CBEPXBHOKOMIIBKOTEP onpeae€éHHOro acmekTta
JIHYHOCTH — CJIOKHAN BHIEOKOMIBIOTEPHAS CHCTEMA, B pPACTIOPSXKEHHH KOTOPON
HAXOMUTCH HEbIH apXxHB HefPOHHO-reneTHecKOH HH(pOpMaLINH 3TOT0 ACTIEKTA.

Jas MOHHMAHHA YCTPOWCTBA 3TOM CHCTEMbI MCIIOJIB3YEM aHAjIOTHIO C OOLIYHLIM
KOMIBIOTEPOM. Y KOMIObIOTepa HHPOPMALHA OPraHd30BaHA B Bujic CHCTeMBl ¢aiki10B
(IByXMEpHOE [pEBO JAWPEKTOPHH (KaTanoroB), B KKAOM H3 KOTOPBIX MOIYT
COJICPKAThCA (ainbl}) H 3aMMcana B AUSHKAX I[AMATH B BHAE NOCIEIOBATENbHOCTH
HYJIEH M €IMHHL Ha KCCTKOM AUCKe QHKCHPORABHOH EMKOCTH (B KaXAOH A4Yeiike MOXKET
ObITh 3amucal ToJbKO «O» MiIH «1»).

GOKAIl kax CBEPXBHOKOMIIBIOTEP onepupyer ¢ ropasao 6osiee ClI0XHOMR
Goapleit v Hamuoro Oombwel o cBocH MHGOOPMAUMOHHOU EMKOCTH CTPYKTYPOH,
NOCKOJIBKY  OHA  MpeaAcTaBIfAeT  ¢000 THMARTCKYW  ToJorpagH4eckyto
IHEPrOMHPOPMATTHOHHYI0 CHCTEMY MHOIMOMEPHBIX TEPMHTHO-TEPMHHAABHbBIX
HEYHHUTOXKAEMBIX (feccMepTHBIX) runepbLAYeex JOrHK-naMATA. MOXHO cKa3arth,
4TO KOMITLIOTEPHBIM (hail/l ABIACTCH OTZANEHHLIM H OY€Hb YIPOMICHHBIM aHAJIOroM
TakoH svelixn. TunepceepxdokansHas cucreMa Yedopeka ¢uKcHpyeT mobyio
MaopMaLiO M3 BHEIIHEH CPelbl H MIHOBCHHO NPUH3BOIKT YHEPrOMHGOPMALMOHHEIR
oomer ¢ THIIEPCBEPXBHOKOMIILIOTEPOM  Mupozganua  uepe3  Bbille
YNIOMSHYTBIE «CYNEPCTPYHBD» IHEProMH(OPMALHOHHBIX KPECTALIHYECKHX PELIETOK.

DPOKAJII pabotaer kax MaTpM4YHbI 1POLECCOp, YNPaBIsOLIMA WHBOPMALHEH B
rHnepbIueiKax Mo NPUHUMNAM Pa3HBIX JIOTHK. JIOMMKH, HCIIONB3yeMBlE B Auelikax
MaMATH, MOTYT OLITb Pa3HBIX THIIOB H CHCTEM: JIRY3HA4Hasd (JIBOMYHAS ), MHOTO3Ha4YHas
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(Tpéx3Haynasi, YcTRIpEX3HAUHAS M T. 1.), IUCKPETHas, KOMOHHATODHAS, CUMBOIMYECKas,
HeyéTkad M MHOTHE fpyrue, ewwé HeusBecTHbIE Uenomeky. [logpofHee o norukax
cM., Hanpumep [47, crp. 177].

I'mneppa9geikn  TaAMATH B X04E€  HAKOIUIEHWS  WHOOpPMAIMU  MOryT
CaMOpa3BUBATLCH,  YBEAHYMBaA 00DIMM 00BEM CBOEH TAMATH OO OMNpene/nEHHOTO
(TepMMHAIBHOTO) pa3sMepa, a upH aanbHEHUIEM NOCTYNAECHNH nHbOPMAUUH OHH MOTYT
pPa3MHOXATLCA, KOOMpYA sA4YElKH M 3aMofHsd ©WX HHbOpMAaOMcH Mo  Mepe
Heobxoaumoctd.  TepMHH «repmHHanbHBID» 0003HAYAET JTOKATRHYIO 3AKOHYEHHYIO
CTPYKTYDY OTAEILHON AYCHKH, a «TEPMHTHBIH» - NOAPA3yMCRACT, YTO 3TH Sueilku
MOrYT CaMOpa3sBHUBATLCA H Pa3MHOMKATBCA, TPUMEPHO TaK >Xe, KaK 5TO IeNaKT
TCPMHUTL], YBEIMYMBAsA CBOH TepMUTHHK. B HTore, Takasi cHCTeMa THTNEPLAYEEK
MOJKeT BMECTHTh HeOTPAHHYEHHLIH 00bEM HHOpManmm,

l'unepbauciikn  noruk-namaty  GOKAJIOB  gpiagioTca MHOTOMEPHBIMH
0Opa3oBaHMAMY M cofiepXar HHGOpPMAUMK MHOIMX H3MEpeHHH, COOTBETCTBYHOIIMX
BOCIPHATHIO MOCPEACTBOM HE TOJIBKO HM3BECTHBIX HAM OPTaHOR HYBCTB, HO U MHOTUX
OpyrHXx. DTa HHOpMalMsA 3alucaHa HE HA OJHOM YPOBHE, KaK Yy COBPEMENHBIX
KOMIIBIOTCPOB, a Ha MHOXECTBE YPOBHEH MHOTOMEDHEIX IIPOCTPAHCTB, HCIONB3YS
roforpadUyecKue NpUHILIMIEGI.

HanomuuM, 4ro B HaleM TPEXMEPHOM MPOCTPAHCTBE B HACTUNIICE BpPEMA
AKTMBH3HPOBAHO TPWHAIALUATH YPOBHEW (INaHOB, O0EPTOHOB), KaKABIH H3 KOTOPHIX
COCTOHUT M3 TPHHAAUATH MOANNAaHOB (M3MEPEHHN, oa00epTOHOB), T. €. BCETO ceifvac
cywiecTByeT 13 x 13 = 169 noamnadoB. ITH TPHHAIUAT M3MEPEHHH COOTBETCTBYIOT
HAMIKM TPHHAALATH YYBCTBEHHLIM BOCIHPHATHAM Ha KAXKIOM U3 NAAHOR H 3HAYHTEIBHO
OTNIMMAKTCR APYT OT IpYra CBOMMM BOJHOBBIMM XapakTEpHCTHKaMH (aMILIMTYAOH,
4acTOTOH, Qa3oii U pUTMOM).

bonee Toro, runepLAuEHKU JIOTUK-IAMATH ABIAIOTCA KHBHIMM CYILECTBAMH H
obmanarot Pazymom u Coznanunem, OHu TOCTOAHHO TIPOU3BOJAT
3HEPTOUHPOpMaUyOHHbIH 00Med ¢ ronorpammod THITEPCBERPXIIPOCTPAHCTBA,
xoanpys (wngpys) HEgopMauuio npu €€ nepedade H OeKoaupys (newmbpys) —
[pH MpHEME. ITO CAeNaHO Ang coOMOAeHHA TeXHUKY Oe3onacHOCTH, 4Tobs CyLHOCTH
¢ pv3kuM Co3HaHKEM HEe MOIIM YHUYTOxMTh Makpo-, Mera- u MetaMupsi.

2.3.3. JQHEPI'OHH®OPMALIHOHHAS KPUCTAJNNIHYECKASS MATPHLIA
YEJTOBEKA. YAKPBI KAK IMAIIEPCBEPX®OKAJBHBIE CTPYKTVPhI

Yenosek W mioboe Apyroe XUBOE CYIIECTBO HMEET MaTPHUHYH oO0BEMHO-
ronorpad)MuecKyro KpHCTAJUIM30BaHHYIO CIPyKTYpy. Yenoeek — 310 MHKpO-, Maxrpo-,
Mera- u MeraKocmoc. SHeproundopMaliMOHHan CeTh, HIH KPUCTALIMNCCKAA PEUIETKA,
HaxXonuTed B YenoBeke M npeactariseT coboll 30HHYW TEPMHHANBHYH) CTPYKTYPY —
yacTh Ennnoit CucteMel KpueTannuuecknx peurérok Muposaanna (puc. 2.3.3-1 - 2.3.3-
5).  YemoBex  Kak  IHEPTOMHPOPMALMOHHOE  CYILECTBO  HOIKIHOUYACTCA K
SHEPrOMHPOPMALIMOHHBIM KPUCTATHUYECKHM pelnéTkaM Muposnanus — 4epes CBOM
JHEPICTHUECKUE UCHTPHI — 4YaKpbl, aKyIIyHKTypHbIE {(OMONOrMYECKH aKTHBHBIE) TOYKH,
MEPHIUAHbI, KOJUIATEPAIA W JpPyrue 3HeprokaHaiuel (puc.2.3.3-1). 3Tn 3HanusA o
aKyNyHKTYPHbIX TO4Kax (uriaopednekcorepands) ObUM H3BeCTHE B Kutae emé Aape
TBICAYH JieT A0 H. 3. [lo npuaunny nmomoOus, Yenosek uMeeT Takoe Xe MATPHYHOE
CTPOBHME, 9TO H TMulanera 3emns (puc. 2.3.3-2). Mepuomnanel Yenosexka mnonoOHbI
MEpHAraHaM 3eMJIH, a Kojulatepany Yenoseka nozobHeI mapanielaM HaueH TNaHeTh),

142



OTMeTHM, 4TO KaXABIH YeN0BEUECKMI
Opran  M“MeeT UTAKIIMH  €ro  SHEPTETH-
YeCKHH LEeHTp — 4yakpy. Mecra coeanHeHHs
KOCTEH CKeleTa JApYyr ¢ ApYToM (cycTaebl)
TAKXKE ABNAKTCA HaKpaMu. Yakpel HaxoasTCs
KAK BHYTPH, TAK U BHE (HIUUECKOro TEna
Yenoseka — B ero aype (CM. HUKe).

Hmenno B y3aax (NmepexpecTHNX)
KPHCTA/UIHYeCKHX  00BLEMHO-roorpadu-
weckux MUKPOPEIIETOK Yenosexa
pacnosoxketbl ere OHOJIOTHYCCKH AKTHB-
Hble Touku (BAT), a B y3n1ax ero MAK-
POPELLUETOK, o0benHHANIIRX TakHe
MUKPOPEIIETKH, uaxoaatcss »Hepre-
THYeCKHE WeHTPbl — Makphel (puc. 2.3.3-
3A,B). B cBow ouepear, MAKPOPE-
IHETKH gxopsar B rurautckyro META-
PEIIETKY, B y3:12X KOTOpOii paiMellIeHb
yKe  BHAEOKOMOLIOTEPDHBIE  CHCTeMbI
THIePCBePXPOKANBbHBIX CTPYKTYP
Mupoinanua, sBxinouans BKC TC®C
camore Yenoseka (puc. 2.3.3-3 B).

Mano KoMy W3BeCTHO, UTO Yakphl
MOMHO HE TO/IBKO PAacKpLIBATb H PAa3BUBATD,
HO W BKIWYaTh B PeXHMBL npeobpa3oBaHHA
(TpaHciopManun, TpaHCMyTanMH, TpaHC-
KPealiuy, CHHXPOHHM3aLUKH K [p.} H T'éHepa-
MM ONpeAeTEHHLIX BHUIOB 3HEPruil {(Hanpn-
mep Jliobsu, Myapoctn, I'apmonuy u T. 1), a
TAKXKe HX aKTHBH3HPOBaThb. AKTHBH3aLuA
YaKp 3aKIIUACTCA B WX MOAKMIOYEHHH K CO-
S OTBETCTBYIOILHUM  ¥3/laM  KPHCTALTHYECKHX

i i TR 00BEMHO-TOAOTPAQHIECKHX PEIUETOK, depes
Puc. 2.3.3-1. Yepes Yakpot, akynyHKTYp- KOTOPBIC ITM PHEPrOLEHTPE HAYMHAKT MO-
HbIE TOUKH, MEPHAHAHBLL M KOLTATEPANH  Ty4yaTh dHepruio. [TocKoabKy 3HEprHi, 1up-
Henosex ceazan ¢ snepronngopmaumon- KYJHpyolmas B CHCTEME KPHUCTALTHYECKHX
HLIMH KPUCTANTHYECKHMH PemiérkaMu PEILETOK, HHYEM HE OTPaHHueHa, TO YEPe3
AKYMBH3aLMIO vyakp UenoBek RNOAKIIOMAETCH K MPAKTHUECKH OecHpencibHOMY
HCTOYHWKY JHEPrHH.

Ha puc. 2.3.3-4 B kadecTBe OJIHOTO U3 NIPUMEPOB TAKUX NOIKTHIUCHHI TIPHBEALHA
cxeMma cpazh Yenoseka depes wakphl ¢ CoadueM M niaHetamMH Haineid ConHeuHOM
CHCTEeMbL: nposBaesHbiMH (Mepkypui, Benepa, 3emna, Mapc, Kouurep, CatypH, Ypan,
Hentyn u [nytou) u wenpossnenvuimu ([posepnuna, Munuyca, ®aston, Usnaa u
Xupon). ¥V takoro «3sezgHoro Uenosekan, noaxnoyenHoro x CoflHeyHO WIH K
ApYro# 38e3HOH CUCTEME, 3BE3ABI H MITAHCTH WIPAKOT PONib Hakp.

B yinax kpucTajumMueckuX OOBEMHO-TOIOCPAPHIECKHX PelIeTOK HAXOOATCA
suepronHdopMaumontsie  Kancynsl {(cM. puc. 2.1-1 B). Ouu npeacrarasior cobok
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kprcTavipl CO3HAHHS — TIMATOHOBBI TEJA" pasaeix yposscii, AKTHBH3aIuA
Yakp KakK pa3 M NPHBOAMT K NX TOAKAIUYEHHUI® K 3THM Kpucraipiam. B Hrore,
AKTHBH3IMPOBAHHAN YaKpomas cHcTema YelTopexka npencrapaser cofoil 06némnuo-
FONOrPAGHUYCCKYIO KPHCTALIHYCCKYI0 MAKPOCTPYKTYPY (puc. 2.3.3-5).

Puc, 2.3.3-2. I7aneTapaeie YHEPpronHpopMauHoHALIE KPHCTANIMYECKHE PELIETKH
Jeman 3-5-ro (A) n 4-ro (B) yposueii COIHAHHSA

YAKPb - Y3Hbl
. gl KPUCTAITMYECKOA
STV IR %1 YU RN ™A KPOPEWETKY
!(PHCTAJ‘IDW—IECKOP!"\,_.[ o
MAKPOPE_UJ‘EK” o S CEEPXIPO-
— BOLOALWME
XAHANDI
CHUCTEMbI
KPHCTARN-
NUYECKHX
PEWETOK
BHONOT WHECKUE AT EWONOTBYECKVE
AKTMBHBIE | AN AKTHBHbIE
TOUKN - ¥3Mbl == ; xpgg#::n'ny‘?g&oﬁ
KPACTAIIIUMECKOK ) - { MUKPOPELUETKA

Puc. 2.3.3-3 A. Cxema snepronu- Puc. 2.3.3-3 b. Cxema sseproundopmManMoHHoi
dopMaunonHoli MaTpuubl 00BEMHO- AvedKkH o0bEMHO-TO0TpadRIecKoit
roaorpadudeckoll KpHCTANTHYeCKOH  KpneTammgeckoii MAKPOPEINETKH waxp
PeWéTKA aypel B (u3nveckoro Teaa Yenorexa, couepxawmeii MHKPOPEUIETKY

(inna) Yenoseka 0MOTONMYECKH AKTMBHAIX TOYCK

1 3necy 1 Aaee Mbl moHHMaeM [InatoHoBe Tela B 00OOWIEHHOM CMBICIE. ITO HE TOABKO
NATh NPaBUALHBIX MHOIOTDAHHUKOB (TETpa’np, OKTazap, kyh, nkocaap u Aouekadyip), Kak
3TO NMPHHATO B MATEMATHKE, HO B 1100bIE APYTHE CUMMETPHUYHBIE MHOFOTPAHHMKH! TIPOCTHIC
M JiBOMHbIE MPaBHIbHBIE TMPaMHObl, NPAMBIE DNPABUILHBIE NPHIMEL € OMPaMAIAMM
Ha ocHoBaHMaX, KyOokTasap, kapauoua u T. 0. (cM. puc. 2.3.3-5).
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- BKC

Kaxk mbl nucaan B pasaesie

NAYHLIA FHNEPCBEPX-
SHEPTOKAHAN SOKANHON 1.4, mobas YAKPA ectp coBo-
A CTPYKTYPbI (FCAC)
3HEPIOLBA3N N YENCGBEKA - KYTNHOCTh CIIeaAYUINX JABYX
“c AYP Y3EE! u n . . -
A R . ~RPacTANNMUECKoW  CHCTEM! ) CHC1eMBI BNOAEHHBIX
e MECAPEWETKM  TIpyr B ApYIA MOAMAKp (PHEPro-
f HOMEBMRY AN HIY U.SHTpOB) H 2) COOTBETCTBYIOLICH
: )EHOK MILIOTEP €H CHCTeMB! BIOXEHHBIX APYT B
P YENOCBEKA -
j_/;_ ( 080 apyra  Céep  CO3HAHHA
' T T\AYRa! (puc. 2.3.3-6). Bee qAKPHI
l ] VHHBEPCaNnbHbl 110 CBOEMY
a2 I
o akpeittt / CTPO€HUIO. MIo0as M3 HHUX HA
. o KaXJ0OM  TU1AHE  OpeACTaBlseT
MLIb!- . . coboil cucTeMy BCeX ROAYAKp
\ CKETE BCEBOBMOXKHBIX  YPOBHEH:  OT
L] CAMBIX  HM3LIMX 10  CaMBIX
/ BRICIIHX. Yakpet paznuyatoTcs
TOJILKO AKTUBU3HPOBAHHON B HUX
OELEMHO- HH i e
s FONOFPAGIECKAR dopmainieit  u, B:'EHL,EI,CI‘BHG
YAKENC MATPULIANMW- KPHCJgnnHQECKAﬂ ITOrQ, H3NYYaCMOH HMU
PELIBTKA AYPLI g
AWCKETAM-OAMSATH AYBEI v qsnoae?ci SHEPIHER.

Puc. 2.3.3-3 B. Cxema cBsi3H JHECProuHPpOpMaLUOH-
HbiX 00bEMRO-TOAOTPRPUYECKHX KPHCTAINYECKHX
MAKPOPEI.[[ETPK yakp u Aypol Yes108exa ¢
MEIFAPEIUETKOH muaeoKoMIBIOTEPHBIX CHCTeM
runepceepxdokancHux cTpYRTYp (BKC 1'COC)

YPAH

Beerennoti

Puc. 2.3.3-4. Cxema noaxsiouenun Yeno-
Bexa vepel Yaxpul k Conneunoii cncreme

JlioGoe uaxpopoe obpa-
30BaHMe B KOMILIEKCe Lipel-
CTABAAIOT CO00H €AHHYI0 IH-
mepcBepxX(pORMILHYH)  CTPYK-
TypY (TC®C). B weé Bxoaur
ase cucremol: FCOC cueremnl cober-
BeHno Hakp @ IT'CPC cucremsr Chep
CO3HAHUA  (puc. 2.3.3-7). Tvnep-
cBEepX(QoKanpHast  CTPYKTYpa  CHCTEMBI
COOCTBEHHO YaKp NMPHHALISKHT 3eMHOMY
ACTEKTY M HAXONUTCA B HERHIUMEIX
IVIOTHBIX  TOHKOMATEPHAJBHBIX  MMpax
(OQUpHEIHA, acTpanbHBIH M MeHTATLHLIH
naasel). B cBolo ouepenas, runepcsepxdo-
KaneHas cTpykTypa cHctrembl Cep CO3-
HAHWUST ornocutcs x boxectseHHOMY
acNeKTy M pacniookeHa B 005€e TOHKHX
TOHKOMATEPHANBEHLIX MUPaXx (Kay3albHEIi,
midopmaunvHHbIi, NAEHHDbIH,
Dyaaxudeckuit MIaBbl U BBILIE).

Janee oxkaspiBaercs, 4TO Kaxnas
YAKPA wumeer emé Oozee CaokHoe
CTpOEHVME H MpeacTaBnseT coboi coBo-
KYNHOCTL WaeHTuudsrx YAKP, pasnn-
YAIOLWWXCA TOJBKO CBOEH OpHEHTalUEH
B MPOCTPAHCTRE, JTO  M03BOAAET

Yenoseky paborarbh ¢ pasiuuHBIMM TPOCTPAHCTBEHHO-BPEMCHHLIMU MHDPAMHK.
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A 8D-TOP

7D-TOPbl MORHAJL

CBEPXMOHALbI
UENOBEKA wh 5D-WHAP-3BE3NATPOH
| YU YENOBEKA
H
6D-TOP NIVXA
1
KOCME:IE(CKAR ‘ SENOBEKA
YAKPbI: NNIATOHOBb! TENA:
MHOMOrPAHHHWK
BPAXMANQ 13-ro0 YPOBHA :e
MHOTOFPAHHWK
CAXACPAPA 8-r0 YPOBHS ﬁ
MHOFOrPAHHA
AIRKHA 6-ro YPOBHS @
BULLYOXA “———N0 Eﬁa,uﬁlt'
AHAXATA mpauoun”ﬁ
MAHMNYPA uuoéaanpfs
CBAXUCTAH KYEOKTASIP (s
NPHU3MA C BYMA
MYNAIXAPA nu_g_mnnﬁmrﬁ
4-r0 YPOBHA
BEOPA B
KONEHM oxma.uplé
APHU3MA C [BYM
WKPbI — AP ANV ﬁuﬂé
— 3-ro YPOBHA
- OBOWHAR
CTOfbI _ﬂrfu_giwm
= 3-ro YPOBHA
AHTMBPAXMAN J’TETﬁGIi;'T
BEPTUKANLHLIE COCTABNAICIWME
SHEPFOMHOOPMALIKOHHBIX FOPUSOHTANBHBIE
KPACTANNUUECKUX PELUETOK YAKPbI MROCKOCTK PEWETOK

Puc, 2.3.3-5. Ceasb YeNI0BéKA H ero acmekTus JAHYHOCTH (IYUIH, NYXA,
MOHABI 1 CBEPXMOHAJIBI) uepe3 4akpbl ¢ CHCTEMOH IHepronngpopmMaunosybIx
KpHcTa1aH4eckuX pemérok Muposaanus — Kocmuyeckoii THK - na npavepe penserkn
4-ra ypoBua. B y3nax pewerky waxomgres Kpucranaw CO3HAHUS —IlnaToHoBb Tena.
A.Brn cuepeam (moxasaHel TONBKO TOPH3OHTAMLHBIE [LIOCKOCTH PEUISTKH H HA KamAOH

nnockocTd — No TpH [laatoxoBrix Tena m3 nATH)
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YAKPEI Onfs PAEOTHI
E C NAPANNERbHBLIMA
MHMPAMW NPOLLUNOIO «

YAKPLI fifIfl PAGOTDI
C NAPANINENBHBIMY  \3
MPABOCTOPOHHUMN &
MUPAMY HACTORILENO

CEMEHME
YPOBEHL_BPAXMAIION

YAKPL! INA PAEBOThHY
C NAPANNENEHLIMK
MHUPAMK BYYLIETD

HAKPRI ANA PAEQOThi C MAPAIN-
NENbHLIMK TEBOCTOPOHHUMW
MIAPAMA HACTORLIEND

Puc. 2.3.3-5, Cssi3p YestoBeka 'epe3 HAKPbl ¢ CHCTeMol KPHCTAMAHYECKHX PelnéTox
Mupo3nanus — Kocmmueckoit JHK — na npumepe pewetks 4-ro yposns (IpoaoIKeHucE).
B. Bua cBepxy B nepcniekTuie 6e3 ueHTpanbHeix yakp. B. Ceuenue na yposue Bpaxmanou

NOJHAKPSI, AORMAKPR
B BAQQALYKE A, (NOTOCKNK
CHCTENA Cags B MOBYIO HAKPY: : ' »
13. BRAAMANOR

12, CAXACFAPA,
1. AKHA

6. MYTIALXAPA

5. YAHPH GELEP

MOTOCOB 5 yanpr cTOR

NENECTEH
NOOYAKP

Pue. 2.3.3-6, Ynpowénnan cxema ctpoenusi YAKPBI Yesropeka, cocrosmeit H3 CHCTEMBI

IOQYAKP M COOTBETCTRYIONMEH e cneteMul Chep CO3HAHUS. Bua cboxy (A) u caepxy (B)
BHELUHSIN OB

YAKPOBOM m%'é?:f'“‘ FUNEPCBEPXOOKANBHAR

CBEPXGOKANILHOR . CTPYKTYPA CUCTEMbI

CUCTEM e s COEP CO3HAHUA

ol S EOXECTBEHHOIO

Mo, ACTIEKTA

1. AHTUBEARMAIA

Prc. 2.3.3-7. Cxema
€AHHOH THNepcBepX-
poKANILHOH CTPYKTYPHI
YAKPbI Yenopexa,
cocronei u3 I'COPC
CHCTEMBI MOTYAKP
(noroco) u TCRC
cucreMsl Cdep
CO3HAHMUA

IHEPTOKAHAN MHNEPCBERX-
NOAKAYEHHA “AKPbI e GOKANGHAA CTPYHTYPA
K CHCTEME KPHCTAJTRAHYECKH : CHCTEMb MOQYAKP (TOTQCOB)

PELIETOK MWPOIRAHWA JEMHOIMD ACNEKTA
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Puc, 2.3.3-8. Ananorn IT'CPC YAKPBI Yenomexa: Bamkpa ¢ Konokodom (A),
piutyannubti marndecxhis Hox ¢ Bamxpoh (B) 1 mecTongp — xonoanoe opyxue X VI gexa (B)

HANPABNEHHAR
EBEFX YAKPA
ONA BOCPUATHRA
MNONOXUTENBHOIO
MWPA

NEPEBEPHYTAS
(HAMPABAZHHAR
BHW3) 1AKPA
ONA BOCMPAATHA
OTPHMLUATERLHOMO

© MMPA

Puc. 2.3.3-9 B. Baxxpa —
Puc. 2.3.3-9 A, AyansHoe (A80iicTBenHoe) pazeuTne Yenopeka: AHAJTOr NABOHHOM
BOCHPHATHE OTPHIATENLHOIC K N0JOXKHTEALHO0 MUDOB YAKPDBI n cumpoa
yepes YAKPY AyxoBHo# BaacTH
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YAKPA, HANIPABNEHHAR
BBEPX, ANA PABOTEI ©
HHEPTOMHDOP MALMOHHEIM

KPECTOOBPAIHAR

BAIDHPA

AOROKHTENLHBIA
MKP (+) A

NONEM JEMITH YAKPA ONA
{HOOCPEPOU REPHAOCKO!IQ) - BOCMPUATHA
MONOKHUTENRHEIM MAWFOM W PARBOTH C
NEEBOBOCTOPOHHWM
CUCTEMBE! COEP HEATP AL HbIM

AEPKANEH M MAPOM

AERO-

CTOPOHHMIA CTOPOHHWH
HEATPANBHbY HEWTPANEHLIA
3EPKANGHBLIN 3EPKATbHLIR
MUP [+ MUP ()

YAKPA NINA BOCTNIPHMATHA
M PABOTHE C NPABD.
CTOPOHHAM HEWTPANBHEIM

3EPKANBHLEIM MMPOM

BHEWHAA OBOJIOMKA
COBCTBEHHO YAKPOBOW
CHCTEMbLI (NOTOCOB)

YAKPA, HANPABAEHHAA

BHW3, OANA PAEOTEI C YAKFA OQhR BOCAPHUATHAA

W PAEDTH C
Sbll_'Eg]:'g: %ﬁ%ﬁ Ir’;m POCTPAHCTBOM OTPUUATENBHbIA
OTPHUATENSHEIM MMPOM BYQYWETOD MHP {-)

YAKPA BNA BOCAPKATHA CHCTEME! COEP

W PABOTH C COBHAHMA E
NPOCTPAHCTEOM
NPOINOTO WAKPA AR
BOCMPUATHA

YAKPA, HAMNPABAEHHAR ¥ PABOTE C
BEEPX. fANA PABQTH C NEBOBOCTOPOHHWM
IHEFTOMHDOPMALIHGHHBIM IEPKANMEHBIM
MOSEM JEMIH - NPOCTPAHCTBOM

HOOG®EFOA BEPHALCKOTO HACTORLWED

NPOWNDE

YAKPA ONA

BOCMPHATUA CHCTEMG! (IOVOCOB)
H PABOTHI C
MNPABOCTOPOHHUM YMPA GNA
IEPKANBHEIM BOCMPHATHR
APOCTPAHCTBOM W PABOTHE ©
HACTORIUEID TIPOCTPAHCTBOM
EYOYLIEFO

KPECTOOEPAIHAR BADKPA

Puc. 2.3.3-10. Cxema kpectoobpainoii runepcpepxdokainHoii ¢cTpykTypbl HAKPHI
Yenoseka. A, Buil criepeny: BOCNPHATHE OTPHIATEABHOrO, HEHTpalbHEIX (ITPABBIX W
neBwlX) H monoxHTeRbHOro Mupos deped YAKPLI. b. Bun ceepxy: Bocnpusrue
[IPOCTPAHCTBCHHO-BpeMeHHEIX MupoB [lpowunoro, Hactosmero u Byayuiero
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B wauane cBOEro BONOIMOHHOTO PA3BUTUS HHIMBHJL JIE]IHT BECH MUP Ha «dép-
HOe» M «Demmoe», Ha «310n ¥ «1o0po», Ha «ipy3ei» ¥ «Bparos». T.e. eMy npucylle
AyaneHoe (ABoiicTBeHHOE) BocnpusitTie MupozzaHus. 3To OTBEYAET aAKTHBH3ALWH B
Kax o ero HAKPE asoinoi yakpopoii cHetemsl. OnHa YAKPA wampaBiena Beepx u
CAYKHT AN CBS3M C MOMOKHTEIbHBIMH (+) Mupami, a npyrag YAKPA HanpapieHa
BHH3 M O0DECTICYHMBAET CBA3b C OTPHUATENBHBLIMH (—) Mupamu (puc. 2.3.3-9).

Ho Mup muorononspeH M paHo WIM MO3NHO WIS €ro BOCMPUATHA B KXo
HAKPE uenoseka BKIOYaeTca JakpoBasd cHcrema u3 mecth JAKP, opdeHTHpoBaHNbIX
no ob6béMHOMY Kpecty (puc.2.3.3-10). K nmsyM BelmconucasHeiMm YAKPAM
N00aBIAOTCA ewE UEThIpe,  PAclOAOKEHHBIE B TOPH3OHTAILHON TUIOCKOCTH U
ofecneunBalOlIne CBA3p C HEHTPAJbHBIMH Mupamu. [lepsas U3 HUX HanpaBncHa
Ha3aj U CIIYKHT IUIA BOCTIPUATHS U pabOThl ¢ NPOCTPAHCTBERHO-BPEMEHHBIMI MHPaMU
IIpownore. Bropas YAKPA opueHTHpoRaHa BIepeX H OTBeYaeT 3a BOCIIPHATHE H
paboTy ¢ MpOCTPaHCTBEHHO-BPEMEHHBIMH Mupamd Byaymero. Tperss u uersépras
HAKPBI, manpaBieHHbIC BNeBO M BIPaBO, CAYKAaT 1N CBA3M C IIPOCTPAHCTBEHHO-
BpeMEHHBIMH MupaMH Hacrommero: nesas — ¢ HEHTPaNbHEIMU JIEBOCTOPOHHUMH (—)
3CPKATRHBIMH  MHDAMH, & NpaBas — ¢ HEUTPaIbHbIMKH HPABOCTOPOHHHMM (+-)
3epKanpHBIMH MHUpaMH (pHC. 2.3.3-10).

[lockoneky B U3MyueHHe YaKp, HapANy ¢ TOPCHOHHBIMH TIONSIMH, BXOHT U JjIeK-
TPOMArHUTHASA COCTABASAIOIIAA, YIEHBIM YAdN0Ch 3aQUKCUPOBATh AHATPAMMY JIEKTPO-
MarH{THEIX MOJEH BOKPYT 4eIoBeKa, KOTOpas NEHCTBHTENBHO HMEET KPECTOOBPA3HYIO
CTPYKTYPY, QHAIOTHUYHYI) Y4KPOBOH CTPYKType, mpuBenéHHON Ha puc. 2.3.3-10.

IlpekpacHbiMiH  aHANOTaMH  PACCMOTPEHHLIX UNEPCBEPXGOKATILHBIX CTPYKTYP
YAKPBI Yenoseka sapnsatotca Bamkphl (B MepeBose ¢ CaHCKPHTA CIOBO «BaIKpa» 03-
HaYaeT «aNMa3HBIM XKe31») — Marpdeckue xe3nsl [TocBATUESHHEBIX, YKA3HIBAIOIIHE 112 00-
najanue Cunoii Buactn M CBEPXBECTECTBEHHBIMH CHOCOOHOCTAMM — CHAAXAMH
(puc. 2.3.3-8 A, b, 2.33-9B, 2.33-11). Tak, xpecrooOpaznas Bamkpa — cumpon
JyXOBHOH BIACTH — MO CBOEMY CTPOEHHMIO COBNARACT C KPECTOOOPA3HOW THIEPCBEpX-
hokanpHoH cuctemoii YUAKPbI Uenoseka (cparnu puc. 2.3.3-10 u 2.3.3-11 B).

B okra6pe—nosbpe 2003 roaa unenst MLKP npuHsany yyacrie B IKCIEANUIHH IO
cBaTbiM MecTaM Munnu ¥ Henana, mawwsM omonoxende. B pesyabrare aroro
Bceenukoit TaresHod EpreHpeBHOH Obin coOpaH MuTepecHslii MaTepHasl, HeGosblias
YaCTh KOTOPOTO TIPHBCACHZ HHXKE.

Bamxpel aBnsioTcs 5HEPronHGpOopMAaMOHHBIMU (TOPCHOHHBIMA H ap.) npeobpa-
3oBareiaimMu. OHH npeoOpasyloT BEICOKOWACTOTHLIE dHepruH, naymde u3 KocMoca, B
bonee rpyQibie HH3KOYACTOTHBIC ICHXHYECKHE H JIyXOBHBIE FHEPTHH, HCIONb3YEMbIC
YenopekoM. B cuny BaxnoctH Bamxp HX H300pakeHHs MBI BCTPEYacM BO MHOTHX
CHIICTCKUX, THOETCKHX M Jpyrux xpamax {piuc. 2.3.3-11, 2.3.3-13). UmcuHo yepes >1u
«AlIMA3IHLIC AKC3INbD) OCYILECTBAACTCA IO KJTHYMCHHC K KPHCTALIHYCCKHM
SHEPrOMH(OPMALMOHHBIM peluéTkaM Mupozmanua. CHMBONBI 3THX PELIETOK Mbl
NOBCEMECTHO BCTPEYaeM B HAuIeH U3HM B BUE Pa3NHYHBIX JCKOPAaTHBHbIX PEIISTOK
(cm. puc. 2.3.3-11 H). OtMeTHM, 4TO Y31l peiuérky, npUBEACHHON HA 3TOM DHCYHKe,
YYNECHBIM 00pa30M COBMAZAIOT ¢ BOCHMHUIYYEBLIMH BaxpamH.

Ha pwuc. 2.3.3-12 nokaszanel XpycTansHble BaJXpel B BHIE KPHCTALIOB,
ucronszyemple B MIIKP rmng nposenenns IlnawerapHoro CuHTesa OcosHaHHA
UenorevecTBa - reperona 3eMisH ¢ ypoHA Co3Hanus [Isroi Pacel (yposenn TYIIIH)
Ha yposHH Oco3Hanus Illectoii Pacel (yporenn Y XA), 3uanus (yposerns MOHAJIBI)
u Ceepx3nanus Bmemmx Pac (yposens CBEPXMOHA/IBI).
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Pue. 2.3.3-11. Baaxphl («anmMa3Hble XKE3Ibi») — AHANOMH FHNEpCBepX(GoKaIbHbIX
crpyktyp HAKPDLI Menosexa u cuMBoabl JyxoBHoH BAACTH.

Tpoiinan Bamxpa ¢ kouaoke:aom (A). KpectooGpasubie Bamkpel (B, B). H3o6paxkennn
Baxxkp B rnberckom xpamosom komnaekce (1. Jlymonnn, Henman): xpecroobpasHoi —
repen aTTapéM (YBETHYEHA B ITPABOM BEPXHEM YITY) W BOCHMUITYHEBOH — Ha moay {I);
ecTHAYUesoil — Ha JaHABCCKE K BOCBMuLYCBO# B BHAe petnéTku va oxae (A);
BOCEMUW.TYUEBOH - Ha BopoTax (E). Bocsmuayueran Baaxpa (0K)

151




Puc. 2.3.3-11 3.
MMoacTaBka 1% 6.1aroBoHHA
¢ Baxxkpol (yBenuucua

BBEpXY dororpadun)

Pue, 2.3.3-11 K.
JdexopaTuBHan pemwtérka
¢ Y3JIaMH B BHAE
IJI0CKHX BAKP — CHMBOJ
IHePronuGopMaIHOHHBIX
pewérox Mupo3nanna
(Opmurax, Canxr-Tletepbypr)

Axagemuk E. H. Beenenckuii ¢ xpycranbnoit Baxpoi —
kpuctaniaom 21-ro yposus Kpucrana 13-ro yposus

Puc. 2.3.3-12. Xpycransnsie Bagkpsl B BHAe KpHCTANNOB
agan npoeeneHus [laaderaproro Cunteza Ocosnanna Uesosevectsa
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yOPAB/IAEMAA CHJTOH MBICIH — TOPCHOHHBIH TeHepaTop
(koMiLtexc cryn CsagmOanar, r. Karmanay, Henan)
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Puc. 2.3.3-13 B. Komnieke eryn CpaaMb6anat ¢ MONHTBEHHBLIMH Oapabanamu —
IHTAHTCKAA TOPCHONHAA JHepronodcTanuus (r. Karmauny, Heian)
B KOMILIEKCE
CTYN CrasamOauar
; i B croguuc  Henana
e T Karmanjy Haxojurcs
LT T THTaHTCKag OpOH30Bas
Bapkpa  (puc. 2.3.3-
13 B). B apcBHMX
THORTCKUX TeKCTaXx,
HAIMHCAHHBIX Ha CaHCK-
pure, TOBOPHTCH, HYTO
TaKue YCTPOHCTRA
ABASIOTCA CTAPUHHBIMH
CTPOHTENBLHBIMU  8HTH-
rpaBRTALHOHHBIMH
MAIIUHAMH,  KOTOpHIE
MOFJIH JeTaTh H
YNPABIAIHCE cHnoi
MbICTH — TOPCHOHHLIC
TEXHONOIMH, TIOKa He-
JOCTYITHBIE  3EMIIAHAM

Puc. 2.3-1 4. Conemelaﬂ pacnpeae/iiTe/ibHas JAeKTpHYe- gg’ HOMOS_ITI;F:(.) 49;??{]}{

CKasl MOACTAHINA ¢ BbICOKOBOALTHLIMM TpaHcdopMaTopaMu -
Bankp «Crepxmoau»,

«Hebecnpte Bbpatea, nputueauwne ¢ HebGa» (upeacraBureny Beicwiux LluBuiansauun),

JUIA TOro UTOOB! HE BMEIUUBATLCS HAMNPIMYH) B 3BOJIOLMIO 3eMIH CTPOHSIH 178 ceds

I'MIAHTCKHE TTOA3¢MHBIE ropoya. OHH o0TaUMBAIM M DEPEHOCHMNAH TPOMANHBIC CKAbI,
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- e — e niclll
Puc, 2.3.3-15. IlnaueTapisie dHepreTnyeckue (TOPCHOHHMC) MOACTAHINN — AKYTTYHKTYp-
HbIe TOUKH 3eMad. A. AnoHckasg zonoras cryna (r. Jiym6uau, Hemai), B. Crynet 6yaauiicko-
ro MoHactwps Jlamatopy (Janakx, Uuaus). B. Koumnncke cryn B baurkoke (Tan:adi)

155




nenas W3 HUX NUPAMM[IBL, PBUTH TOHHENH, BLIPe3and OI'PDOMHBIC KAMEHHBIC TUIMThI
(BecoM 300400 ToHH) U nepemelliany Mx Ha OOMBUING PACCTOAHUS B HYKHOE MECTO MO
BO3OYXY.  3aTEM ¢ TIOMOIUBKY 3THUX K€ AHTHIPABUTANMOHHBIX MalMH CKaJja
YISDKEIANack HACTOJBKO, YTO NPOAARIMBANa CBOMM BECOM TOHHEIb B HANPAaBIEHHH
3emaoro aapa. Iloxsemubie ropoga Crepxiitonel (GaHTACTHYECKH KPACHBBI H HMEIOT
Bcé  HeoOxoaumoe mns ku3HM. Jlo ¢HX nop B Hux paBoTaeT aBrOHOMHOE
KH3HEODCCACUEHNE, OHU OCBELUAKTCA M COIPEBAIOTCA HUCKYCCTBEHHBIM COJHCYHSHIM
CBETOM. OTH METanoNMchl HaxomsTes noja ropamu: Kaitnac (Tuber), @yaznaMa
(Anouunen), Iacta (Kanudopuua, CIJA), a takke nom AxTapkTiioi, Bemkumu
CTUIIETCKUMH TIHpaMHIaMA ¥ B ApyTHX Mectrax. Kcratn, CpHHKC, uMeouInil BEICOTY
oKkono 21 M U My 74 M, BeICEUEH W3 LEABHOH CKAIbl M TONBKO €ro nepeiHMe N1anel
clenaHsl W3 OTAENBHBIX e, M3 3Tux 0OA3EMHBIX TOPOJOR MpPEACTABUTENH
Boiciuynx  LuBuamsauuii  onexkaoT  Hamly  UMBHAM3ALMIO, TNepenaBas  HaM
yepe3s IlnamerapHoe OSHEpronRpoOPMANHOHHOE MOJE€ HOBLIE TEXHOMOTHA W 3HAHWS.
OHH MOMOTAKOT 3€M/IIHAM aKTHBU3MPOBATh HOBble ciHpasn JHK # nononHurenshbie
XPOMOCOMBEI M BBIKTH Ha HOBBIH JBOJIIOUMOHHBIA ypoBeHb. Taxum 00pa3zoM, ypoBels
pazButds BIl mra mHOro omepewxaer HawmM camble TEpeIOBLIE TCXHOJIOMHH W TOKA
ABAACTCA HE JOCTHKUMBIM [UIA HAWICH [HBHAU3AIMH.

Ito MHeRu0 Bceenenckoro, BHYTPH Takoit Bamkpel GeLTH €llé M KPHCTAJLIEL
KOTOPBIC ABJBUIHCE KOHLUEHTPATOPaMH ¥ AKKYMYIATOPAMH TICHXHYECKOH M JYXOBHOM
3Heprui. Bes 3Ta Mammpa padoTana B KOMIUIEKCE C CHCTEMON CTYII, HIPaloWUX ponkb
TopcuonHulX npeobpasomarvened (puc. 2.3.3-13 B). Ha 2TOM puCyHKE B TIPaBOM
BEPXHEM yriy OapadaHsl NpuBEIEHDl B YBCIMUEHHOM BYU/IE, a A1 CPABHEHUA PAJIOM CO
CTYaMM B JIEBOM BEpXHEM yrily npuBefeHa doTorpadrs  COBPEMEHHBIX
BEICOKOBONBTHBIX TPaHCPOPMATOPOB PacipeACTHTEILHON ANEKTPHISCKOH NOACTAHLNMH,
KOTOpas NONHOCTRIO TMOKa3aHa Ha puc. 2.3.3-14. He npasaa nu MexIy CUCTEMOH CTyN
KaK TOPCHOHHBIM FEHEPATOPOM M DJEKTPHYECKOH MOACTAaHLKEH MHOro obwero?

s toro utobel LpUBecTH B lelicTBHe Bakpy KaK CTPOMTCIRHYIO MAIIHHY,
HAaJ0 ObLIO, BOHAA B PE30HAHC, CHHXPOHHO MOMIMTHIBATEL ¢ Yepes BCI0 CHCTEMY CTYN ¢
MONUTBEHHBIMM DapabanaMu (TOYHEE, «MAHIPOBBIMMY», MTOCKOJILKY BHYTpH OGapaCaHoR
3alI0XKEHb! TEKCTBI APEBHHX MaHTp). Kaxawlil feHs CBALEHHOCTYKHMTENN H NMAJOMHUKH
AokHB Obui o 108 pa3z oboiiTn xomnieke ctym . TIpH 3TOM OHM YMTANH MAHTPH
B ONPEACNEHHOM PHTME B TeMOpe M PacKpYHHBA/IM BCe MOINTBEHHEIE Dapabaubt, BBOUA
B PE30HAHC (B ABTOKONEOATEILHLIH PeXUM) BECh KOMIUICKC CTYIl, KOTOPBIH B 3TOM
PEKHME HAYMIal MOATHIBIBATE THFAHTCKYI0 Bamkpy ¢ KkpucTainamu. YnpapieHue
3roh  Bamxpod  ocymtectBnanock  IlocBsiugHHbIM  —  «CBEpX4YeqOBEKOM»  —
€ OOMOIIRIO CIEUHAJbHbIX TAaHHBIX MAHTP CHAOK0 MBICTH (TOPCHOHHBIE 3JHEPTHU
ICHXMYECKOIOo AUANA30Ha).

" Ormernm, uTo npoxoxiedde 108 Kpyrog BOKpyl KOMIVICKCA CTYL ¢ NMENHEM MaHTp W
PACKPY4YMBAHMEM. BCEX MOJIMTBCHHBIX 0OapabainoB cnocoBCTBYET pAacCKPuITHIO — Hakp,
axtusu3npyeT u paispusaer JAVYIIY Yenoseka, a «iponousanue» 108 KpyroB BOKpyr
cesuentol ropuw Kabinac (puc. 2.3.3-16 A) npuBOINT K BOCIVIAaMEHEHHWK) Yakp WM
axkTuBn3aunn ero JYXA. BaxHCO MMCHHO TO, 9TO UYENOBEK HPONON3ET BOKPYI TOPb,
MOCKOMBKY MpoxoXkaeHue Bokpyr Kainmaca Ja€r BOCIUIAMEHEHHUE TOJMBKO HWKHHX 4Yakp
(uogolBbl HOT), uto He obccneunsdaer [Ipoceermenns. Toraa kak upd IOA3AHKHY
NPOHCXOAMT KacaHHe 3TOrQ CBATOrO MECTa 3eMId BCEMM YactsaMM TeMd uYeIOBCKa, BKIKOYAA
€r0 IojlOBY, YT0 CIIOCOOCTRYET PABHOMEPHOMY BOCILTAMCHEHHIO BCCX YAKDP OT MOAOMS HOT JI0
Caxacpappsl Ha ronose, T. e. flpocBetnesnio. K coxaienuio, cefiyac odens mano TaKHX
TOACH, KTO 3TO TNOHWMACT U MOMKET CIEIaTb.

156



Pue. 2.3.3-16. T'opbi — 370
flianeTapueic yaxkpbl 3emau.
A. Topa Kaiinac (Tuber).
B. l'opa ®yasuama (Anouus).
B. I'opa benyxa (Antai)




Crymer kommiekca CBasmMOaHaT (kaKk, BOpoYeM, H ApyrHe cTymsl, puc, 2.3.3-15)
Haxo#aTcd B y3nax [InanerapHsiXx  KpHCTAIUIMYECKHX  IHEProMHPOPMALMOHHBIX
MHKPOPEETOK W NMPeACTaBnatoT cobol cBoeodpasnnie [InaHeTApHBIC aKyTTYHKTYPHBIE
TOUKH, NPeobpasyIoiiHe TOPCHOHHBIE SHEPTUH, IIMPKYIHPYIOLIME B STHX DEINETKAX, B
MCUXHYECKYI0 M IYXOBHYK DJHEPTHH, KOTOPhIC MOKET HCIOJIb30BATh 4elIOBEK.
Ecmm crynmel — 370 IlnaHeTapHbie aKylYHKTYPHBIE TOYKH, TO CBAILIEHHEIE TODHI,
nanpumep ropa-nupamuja Kainac 8 Tubere, Oyaszuama s Sfoonnu u benyxa na Anrae,
agaTea  yxe [lnaverapHeiMu uyaxpame, HaXOMALLMMHCS B ysnax [TnaHeTapHBIX
KPHCTAIUIMYECKUX DHEpTOHAGOPMATMOHHEIX MaKpopeméroxk’ (puc. 2.3.3-16).

Bepuémca renepes k Chepam COZHAHMS, Kaxnasa u3 HUX npeacrasaser coboi
OTICIBHYI0 COBOKYNHOCTS (Ipy1ty) PazyMoB 1 HMeET CBOM COBCTBEHNBIE XapaKTepHLIE
ANA HUX CTIOCOOEI M BO3MOYKHOCTH CaMOTIO3HAHHS U caMopeanu3atuu B 3tom Mupe. Bee
Ceoepot COSHAHUS, nan Cheper KonnexrupHoro (Tpynnoeoro) PazyMma, cyuecrsyiot
CAMOCTOATEIBHO W pPa3JeNbHO, HO B TO KC BpeMs OHM OOBEAMHEHBl OOMIMM
3HeproulipopMaltuonHbIM  nonieM  (aypoit) gannoii CBEPXCVYUIHOCTH, xoropas
peaIH3yeT M CcaMopeannsyer cebs B 3TOM MHpe.

Takum odpazom, Yesosexk kak enusnas CBEPXCYHWHOCTB umeer
CBOHCTBCHHLIH eMy ypoBeHb KonaektuBsoro CO3HAHMS, xovopeii
ONpeNensieTcs COBOKYMHOCTHLIO Beex ero akTuBuispopannpiXx Chep COSHAHUS.
UYem Donbme vakux Cdep axTHBHINpOBaHO B aype YenoBeka, TeM BBHIE YpOBeHL
ero CoBepiieHcrTsa.

CBEPXCYIHHOCTH narofieH M BCeX JKHBBIX OPraHHM3MOB HA 3eMJe BXOAAT Kak
cocrapHble yactu B Epunoe Komnexrnsnoe CO3HAHMUE ruranrexoii [TnaretapHoii
CBEPXCYIHHOCTHU - TMaanerapuwii JIOTOC ([Inaxctapeeiii bank 3Hanuit).
Ito Eaunoe sHepronudopmaunonnoe mnone Yenosewectsa W Beel  Ilpupoas
waspiBaeTcd  Hooceporn  Bepnanckoro (Ciepod  Pazyma nmnanern  3emis).
[Inanerapupii JIOI'OC spasercs wacteio JIONOCA nameit CommueuHolf cHCTEMBI.
[ocnennuii, B cBorO ovepennb, BXoIUT B JIOI'OC naweii Fanaktixu «Mneunsiii ITyToy,
a JIOI'OC lanaktuky, B KoHeuHOM cuéte, comepantes B JIOI'OCE naweii Beenensoi.

Bor kak onHceiBaer cpa3e Pazyma Uenmoseka co BceM Muposganuem Opuc
(C. B. HBenée): «Bcé TO, UTO cocmasasiem ocuogy PAIYMA raxcooze omodervrozo
yeaogeka, Aeraemcs Heomwemaemol uwacmero KOJJEKTHBHOIO MHPOBOIO
PA3YMA (mo ecmo Konaexmusnozo Cosnanus mozo MHPA, & komopom eonnowjénuan
AUYHOCMY cebsl Hauboaee ROAHO CamMOCOZHaém u peanbHoCmen mex munog, 8 Komopvix
OCYIECMEARCMCA camopassumue acex cocmasasrouux Pazyma verosexa). [lo mex nop,
ROKQ  3Mu  EOCMAGHIOWUE HAXVORMCHL 8 KAPMUYECKOM KPY2OoBOpONe  3eMHbLIX
PCUHKAPHAYUOHHBIX YUKIOE, HeI08EK 8Cec0d C8A3aN C IMOH, 80 MHOZOM 02DANUYEHHOU
cobcmgennvimu kavecmeamu, yacmero Hepsomeopya. Mupoeoir Pasym, necywuii &
Cebe ece HMoeu K nepcnexmuse Ux HeCOBEPUICHHO20 SURIVWCHUA 8 HECOBEPUIEHHbLX
munax Peatvnocmu 00HOU Ut HECKOABKUX 36E30HBIX CUCMEM, MOJCHO CPASHUMb C
PeKOIo, meKyweli ckeose duniuonst camopaseusarouguxcs Coznanuil (a makace uepes
OSPaNUYEHHbII MO32 YeA06eKa) ¥ OMbIBaIOWel 6ce ux coto...» [49].

Uenosex monydaeT sHeproHHbpopmauno n3 Kocmoca uepes sHeprouHdpopma-
UMOMHBIA {TOpCHOHHBIM u fp.) kauan Kocmmweckoit JHK or cossesamii 3Hakom
Jomuaka (puc. 2.3.3-17)}, 3TOT 3HeprokaHal SBISETCA MOCNEOOBATEABHON UENOUKOI

* OrmeruM, uto Benukue nupaMuisl 3eMiM H KPYIHSIE ropoja (KaK [PABHIO, CTOMNHIM
FOCYNApCTR) — 9TO MCKYCCTBEHHO co3fannble Ilnanetapubie uakpsr. Hampumep, cronmua
Poccun — ropon MoCKBa — Ha CeOOHANIHUM JIeHb «CITYy4aifiHO» 32HMMAET TLIOWIAKb, PABHYIO
1008 kM® H HMMeeT naceseHHe OKOIO 10,8 MHULTHOHOB 4EITOBEK, HE CUMTAd TIPUCIKMX.
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Puc, 2.3.3-17. Kana.a Kocmuydeckon JHK -
TOpPCHONHBIH DHep1okaNan, obpaio-
BaBUIHICA B PE3YJILTATE YHTCHHA MOJIHTE
(/{Bopen, xopona ApTypa, AHLAUSA)

NOAKIHYCHME K COOTBCTCTBYHOILMNM

rurepesepxpokanbHbix  crpykryp. Ha
GU3HuECKOM TUTaHE R OpraHH3Me YenoBeka
OH TIPE/ACTABAEH B BWJC MO3BOHOYHHUKA.
KaxablH NO3BOHOK Ha TOHKHX NNanax
HPCACTABARET CO00H YaKpy (PHEProueHTp)
co Cepoit CO3HAHNA, T. €.
THNEPCBEPXPOKATBHYIO CTPYKTYDY,
YIOMAHYTYIO Bbillle (puc. 2.3.3-18).

B c¢Bow ouepenb, runepcsepxdgo-
KasIbHblE CTPYKTYPBI TOPCHOHHBIX KaHA10B
00LeIMHAIOTC? B I'PYMMB,  KOTOPHIE
onpeaenswr Kocmudeckni  putMm  Beex
JUMBBIX OPraHU3MOB Ha HAlEH 1UIdHETE.
Ha puc. 2.3.3-19 A npeiacTasiicH TpHeaAH-
HBIA PHTM 3KH3HEACATENBHOCTH HenoBrka
Aa IyiadHeTe 3eMna. CxemMa MeCSuyHOIo, ce-
30HHOMD H TOIMYHOID PHIMOB KW3HEeH-
TEABHOCTH Ye€10BEKa U BCEro XUBOTO HE
miIaHere 3emns, onpeacnsemoro Kocmu-
yeckoii /IHK, npuseacHa Ha puc. 2.3.3-
19 B. Ha ocHose Beex 2THX puTMOB (J1yHEl,
3emnu u  ComHUA) CTPOATCA  HHAM-
BW/AYANbHLIC FOPOCKOIIBE JIFD/IEH.

Taxum obpaszom, yaxpsl Yeroneka
KaK 3REeProHHPOpPMalMVHNHbIE
npeofpa3opaTeld  paclONOXeHbl B
y37aX 3JHEProMHPOPMALMOHHLIX KpH-
cTaNAM4YecKHX pewmérok Mnpo3iaHus.
AKTHBHM3ALNA MAKP 3aKII0YAeTCa B HX
yidaM peméTok — K KpMCTaliaMm

CO3HAHMUS] (I1aareHOBBIM TeaM) pa3ibiX yposHeit. pYrHEMH CJI0BAMHA, HaKPbl

IHEPTOUHPOPMALMOHHEIM KAHAR
KOCMMNECKOH AHK

MUOEFCBEPXDOKANGHEIE CTPYKTYPH
HAKP MO3BOHKOB

NO3BOHKKU
MO3IBOHOYHWKA YERQBEKA

IHEFTQKAHAN NO3BOHOYHWMKA YENOBEKA

Puc. 2.3.3-18. Cxema cBs3n IHeproHdopmaunonHore kawaia Kocmuyeckoid IHK
¢ MO3BOHKAMM NO3BOHOMHHKA Yenoreka
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aHEPronﬂg%ﬁ?u:mouﬂom FWNEPCBEPXOOKANLHBE —— T HyjaeBbie
KAHANA KPUCTAMNMMECKON  KOCMHMYECKAR CTPYKTYPhI TOYKH Abconiora,
PEWETKA MUPO3OAHWA AEK KOCMUHECKOM K yim nepexpectus

MuapoB. Oxnospe-
MEHHO YaKphl HT-
pPaT PpoJb BH-
AEOKOMIILIOTEP-
HbIX CHCTEM TIH-
nepceepxdokans-
HbIX CTPYKTYP
Mmupo3gannsa, ue-
pes3 KOTOophIe
MOXKHO  CHHMATH
HHpOpMaAuHI0 M3

Pre 2 0 Pa3HBIX  H3Mepe-
He. 2.3.3-19 A. Cxema TPHEAHROTO PHTMA KHIHEACHTEILHOCTH HHH MHOTOMEpPHbBIX

Yenoreka M BCCT0 JKHBOIMO Ha HAAHETE BEMJISI,

MUP NYHLE MHP 3EMNKW MUP GONHUA
(OFPHLATENLHLM)  (HENTPANBHLIA)  {NONOXWUTERLHBLIN)

< MpoOoCTPAHCTE.
onpeaennemoro Koemuueckoit JHK poctp
OBONOYKA
AHEPTOMHBOPMALIHOHHOND KOCMHWYHECKAR DHK KOCMHYECKAA AHK KOCMMYECKAA HK

PEWETKM MAPOIfAHKA

MMNEPCREPXPORANLHAR CTPYKTYPA XOCMMYECKON AHK
OHOIC MECAUA, CODTBETCTBYIMLUAR OAHOMY 3HAKY JOAMAKA

Puc. 2.3.3-19 b. Cxema MeCHYHOT0, CE3GHHOTO H TOXHTIHOTO PUTMOB XH3HeAEATENLHOCTH
YeioBCKka W BCEro KHBO1O HA TIaHere 3emas, onpeleasemore Kocmuueckoii JHK

2.3.4. IBOJIOLUOHHOE PA3ZBHTUE CBEPXCYHIHOCTEH

Kax Oputo ormeueno sbime, CBEPXCYIIHOCTH cBOMMH MBICTAMH MOTYT
MTHOBERHQ TEPEABUTATBCA II0 CBEPXIIPOBOAAIIUM TOPCHOHHBIM KaHANaMm CBA3H (Cy-
NEPCTPYHAM DEIUETOK) HA Niobble paccToanud W B MoOLIX HampabneHusx. Ha sTom
TIDUBIWIE OCHOBAHA TelenaTks. Koraa Mbl BCHOMHHAEM 4TO-1H00 M3 NMPOUUIOTo, Hawa
CBEPXCYIHOCTb wmruosenno mnepeMemiiaeTcs 110 IHEPTOHHPOPMAUMOHHBIM
peléTKAM B TO MPOCTPAHCTBO H BPEMS HA MeCTO COOBITHH, TAE M OCMBICIUBAST cel4.

Ha puc. 2.3.4-1 nokazaHo mnepeMewlicHHe TrHIEPCBEPXPOKANLHON CTPYKTYphl
CBEPXCYIIHOCTH Yenoseka no ¢ro sHepreTHYECKUM TIEHTpaM — YakKpaM, Kak 3710
YBHICN B Mpolecce MEAMTALUMH M HAPHCOBAN OHHH M3 cnywareicd MAHTIBCOY.
HanoMHHM, 4TO Yakpbl ABNAIOTCA CIEPEKPECTHAMHK MHPOBY» — Y31aMH IHEPTOUHPOpMA-
LUOHHBIX KPUCTANIHYECKHX peméToK Muposaanua (puc. 2.3.3-5).

B npouecce oaBomoiMoHHOro pasputHs 100 Bennkomy Kosecy Cancaphi,
BOMNOWAACE B pasHeie dopmbl xu3uu, CBEPXCYIHHOCTHU mnepemewmawtes mno
Kocmuaeckon JIHK — BHASOKOMIBIOTEPHBIM CHCTEMAM THIEPCBEPXGOKATEHEIX
cTpykTyp Ennnoit CucteMbl 9THX pewérok, akTHBU3MpyS Haxomawyiwocs B ['COC
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undopMauuo  (CM. HUXE). Hina Yenosexka cxema Takoi ¢BA3M 4epe3 4vaKphl
¢ BKC I'C®C pasnuuHbIX JBOMIOLMHOHHBIX 3BEHBLER npuBeficHa Ha puc. 2.3.4-2.
[pu 2TOM Ha HU3KOM ypoBHEe CYUWHOCTH OTOWIECTBAAOT cebs ¢ TemM dopMmamu
KH3HH, B KOTOPbIE OHH BOMIOIAKITCA.

Duzuyeckoe TEJAO Yenosexa H auunbii Guokomnswrep YenoBeka —
ToHKKe Tejaa ero AYPhl — aro ceoeoOpasuwiii Gmockaganap. AVPA Ttawke
fBjaseTc (POKATLHOM CTPYKTYpoil, B KOTOpPoil NpPoHCXoAMT 06paGorka
oneparuBHoil HHGopMauun, eé ocosHaHHe A o6Men ¢ POKATAMH JHuYHOCTHBIX
ACMeKTOB M OKpYXKawuleil cpenoii oburanugd. CBEPXCYIHHOCTE ¢ nomowbio
AYUIH, AYXA, MOHATIBI u CBEPXMOHAJLI uepes »1or Omockadanap
paboraer ¢ opmMamMy HAWIEro (PHIHYECKOTO MHPA, HA TeNeNaTHYECKOM YPOBHE
ynpasassa ¢uzndecknm TEJIOM.

B npouecce apomoitnu no Bemukomy Konecy Cancapnr CBEPXCYILIHOCTH
MEHAIOT TOALKO ¢BOM OuockataHapel. OHH nomyualoT obonouxy (HopMmbl, WIH Tena
¢pH3nyeckoro Mupa) Meraios, Munepanos, Pactennii, JKusotarix, JToaei, raner,
3Be3aubix cucteM, [amakTik, Beenennsix, MeraBeenenswix #u T. 1. TakuM oGpasom,
Yenosek ABIACTCA BCEro JUINGL MPOMEKXYTOUHLIM HIBOMIOLHOHHLM 3eHoMm CBEPX-
CYHIHOCTH. B nmpouecce 3BONIOUAN OCTAETCS HENIMEHHBIM TOJIBKO 3HEPrOHH(OP-

I MAUHOHHLIH  HEHPOHHO-reHETHYECKHTH

e IR i Apxus ITamstn CBEPXCYU[HOCTH —

' dokanbHas cHUcTEMa €€ JTUYHOCTHBIX
ACIIEKTOB.

Crpoenne awboit BKC I'C@C
ABAACTCA YIUBCPCANLHBLIM A0Sl Beex
CBEPXCYIIHOCTEH & Muposaa-
MR oT Meranna g0 MeraBcenennoi,
NO3TOMY K TAKOH I'MOepcBepXPPoKaih-
HOHl cMcTeMe MOXCT ObITh NOAKIIOUEH
Moayab (Onockadanap) nwdoii popmel
MH3HH  (puc. 2.3.4-3). [lpu  >ToM
ooy Cymsoctd, BKC I'CHC xo-
TOPOH NOAKIIOYEHA K ONpeAcHEHHOMY
Monynw (dopme), ounpenengerca Cpoe-
obpasaeim  «UHUTTOM»  (orpaunymsaro-
IICH MHKPOCXEMOMH), COAEpXalluM Mpo-
rpaMMBbl Pa3BUTHA 3TOH (GOPMBI KU3HA.
Haupumep, cywecrsyior YHIBI ¢ npo-
rpammaMid Meransa, Munepana, Pacre-
Huz, JdneotHoro, Uenoweka, [lzamerh,
g, Anmubpa f o8 3363,111101? cucTemsl, I ANTAKTHKH, Bee-
neHHoH, MetaBcenennoii u ap. Ha puc.
qupn 'P g  2-34-3 taxue UHIIbl ana warnsagaoctn

. HapuCOBAHBI B BHAE [IPUBBIYHBIX HAM
KOMINBIOTEPHBIX MuxkpocxeM. Ha camom
Pnc. 2.3.4-1. flepememenne runepcpepx- A€1€,  ITH - IPOTPAMME)-OTDaHH4CHHA

¢0Ka.ﬂbﬂﬂﬁ chyK—rypbl (FC(DC) CBEPX- 34IIHCAaHbl B ManHHaX-HHeﬁKHX Elypbl
CYIHOCTH Yesosexa uo 4Yakpam AaHHOH ¢opmbr ku3Hu (pHc. 1.2-3}.
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AHTREPAXMAIIOS o \ FA———MWPA METANNOB
s PR
~— " | 4 EPTHKAanbIE COCTABNSAIOUME
rOPU3OHTATILHLIE - ,-ﬁ.;, SFHEPrOMHGOPMALIMOHHBIX

NAOCKOCTU PELWIETOK KPUCTANRUYECKNX PEWETOK
Puc. 2.3.4-2, Cxema cBi3n Yenosexa uepe: 4akphl ¢ BHACOKOMILIOTEPHLIMH
CHCTEMaMH rHNepepeprxdoranbibIx cTpYKRTYP (BKC I'C®C) Mupozaanus,
obbeAuHERNLIX Eaunoi CucremMoli IHEPronHPOpMAUMOHHBIX KPHCTAIKYCCKHX
pewrérok — Kocmnueckort IHK (na npumepc pemetsn 4-ro yposns).

B y3nax pewerxku Haxoasrcs kpuctamnsl CO3HAHHWA - [InaToHoBLI Tema.
INoxasaHel TOABKO TOPH3OHTAILHEIE TUIOCKOCTH PEIETKH H HA KaAIOH [LTOCKOCTH —
no tpu [InatoHoBeIX Tena w3 nATH (cM. prc. 2.3.3-5 B, B)
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OrkpeiTHEe akageMuxoM BcenenckuM crpoeiust TOHKOMArepuanbHbIX JHIHOCT-
HBIX aCNEKTOB, HAXOAAWMXCA BHe (3nueckoro rTena Yenoseka, kak pas M o0nACHAET
NpHHLHN C03daHud Yenoeeka no noacbuio boxkbemy. OTH JIMYHOCTHLIE acneKThl —
3T0 H €CThb T€ CTPYKTYpPBI, KOTOpble nono0Hel aHANOTHYHBIM crpyxTypaM BOLA.
B upoueccax 3BoONMH HAH HHBOJKHHH MeHAKWTCHS MOXYTH (Guockadaunpni),
a crpoeane ®OKAJIOB JYIIH, O¥YXA, MOHAIBI n1 CRBEPXMOHAIBI
ans Beex CBEPXCYIIHOCTEH B MHPO3AaHAH 0CTAETCH HEH3MEeHHbIM,

Kaxnas Kocmnueckas CBEPXCVIIHOCTD, 6yne To xuBoTHOS MI¥ Yenosex,
Mo CBOEH CyTH NpeacTaBiiaeT coboi pa3noi caokHocTd KoanexTnpubii (rpynnopoit)
Pa3yM, XOTOPBIH NPOXOAUT CBOE MHIMBHUYANLHOE SBONIOLMOHHOE Pa3BUTHE CTPOTO TIO
boxecreennomy [Inany CBEPXCO3JIATEJIAL.

Mebi kuBéM B EaumHom (pusmueckom oprammsMe Kocmuueckoi Ilaaneraproi
CBEPXCYIIHOCTHY 3emnun — AJIEKC. Hawa lNnanera sBasgercs KUBHIM OpragH3-
MOM, obnanaiomum TlnanerapusiM yposiem CO3HAHUA (ExmHoe sHepromndopma-
unonnoe none COZHAHUA), cywecrseniio mpespimaomum yposenp CO3ZHAHMSA
Yenoseka. Jleca ABAAIOTCA IETKUME» 3€MITH; PEKM H OKEAHHYECKHE TCYCHHA — IHEP-
roKaHaJ1aMu (MEPMAYMAHAMH H KOJUIATEPANAMH), a CaKpAIbHLIE JHEPreTHUECKHEe TOYKH
TInaneTer MOXKEO HA3BATE JAKPaMH (3HeproucHTpamu) 3emmm. JIIa Kaxao# crpaHbl H
3aHHMacMOro €W reorpaduyeckoro pervoHa Ha llnaHere CymiecTBYET COOTBETCTBHC
aHaTOMH4ecKHUM opraHaM yenosexa. Jlyx Tlnanetsl kak «Hebecumit Uemorek» HocHT
Teno IlnaneTsl, Kak 4ea0BeK HOCHT CBOE (m3nueckoe teno. OH, NoaoOHO YENOBEKY, He-
NBITEIBACT CTPAJAHKS, CBA3AHIEBIE ¢ DONIEBBIMY ONYMIEHUAMHU B [IOPAXECHHBIX OPTAHaX.

C Touxn 3peHus KocMmuueckux coortsercruii, Poccus sagnsgercas MosroM mia-
HeTbl, ABA NONYIIAPUA KOTOPOTO pasfieneHnl Y panbckuMu ropaMu. Cankr-IlerepOypr —
310 Mo3xeuok, a Mockea — «Tpetnii raas» (vakpa Amxua). Yxpauna — 310 T'unodus;
Hupna — Cepane; Kanaga u CHIA — [leuens; KyOa — XKenuuwiéi ny3eips; Kuraii —
JInuo; Cesepnan u FOxnas Kopes — Tnasa; SInouua — umkopuanad xenesa; Opanums
— Topno; I'epmanns — Kuameunnk; Anrnua — Jlerkue; Utanua — vakpa KyHaanunaw;
Tub6er — Conneunoe crninerenvie; Mcnanus, [lopryranus — [onoseie oprames;, ['peuus u
Erunet — Iloukn; [Manectrna u Uspaune — Konunk; Cupus, Upak, Upan, AdraHacrad —
Koxa; Adpuka — Horn; Apcrpanng — [lanbupl cTynHeH; AnTapkTuaa — DHAOKPUHHAS

paanem mnn  cucTema; Apkrtuka — HepsHas cucTema.

= "BKe FoG Ecna  HHTEpEeCH HaceneHMs OTASILHBIX

~ % cTpam MayT B pa3pes ¢ cucTeMoil xusneobecneye-

Hust CBEPXCVYIIJHOCTH 3emnu, T0 3TH CTPaHBI

KaK OTAEIbHbIE OPraHbl HallcH ITaHeTH OyayT pa-

Pom G i satb cbon. Ha ¢msuveckoM mnane aTo Oyzner Bhi-

M1 SOPMLI KU3HM paxarsCad B BHAE 3EMACTpACCHUH, HaBOZHCHMUH,

TAH(yHOB, MarHMTHBIX Oypp W T. 1. Hampumep,
MAacCOBOE HEJOBOJILCTBO SKHTEICH APMEHHH IIpH-
BCIO K CHJBHLIM 3eMieTpaceHHAM. Tak 4To He
cietyeT 3a0sIBaTh, YTO HAlLA TIJIaHETa — 3TO XHBOH
Koemuuecknit  opraamzv  CBEPXCYIIHOCTH,
KOTOpPBIH HE IIOTEPIHT «BONM», NPHIHHAECMOR
moaemu. Tlostomy YenoseuecTBy He0OXOOHUMO
Hay4uTLCA KHUTE B JIloOBH M 'apMonun ¢ Mareppio
3emnéii (Ipuponoii) u Bcem KocmocoMm.

[63

NMMMIHIA
BUOKOMNBIOTEP
SOPMBI KHIHM -

TOHKME TENA AYPbI

Puc. 2.3.4-3 A. YHuBepcannnas

yacTh Monyas (6uocxadangpa),

NPUTOAHAN AJS NOAKIOYMEHHSA
JioGoii PopMul KuIHNM



BAAEQKOMNWIOTEPHAR CUCTEMA

BUOEOKOMNLIOTEPHAA CWCTEMA

TUNEPCBEPX®OKANLHON FUNEPCBEPXOOKANBHOW
CTPYKIYP CTPYXTYPbI
-"‘!:l o 5,.‘_‘ : s SN 3
R
Wi © 4N ¢ ;
MPOMPAMMOWM PA3LEM ana  MNPOTPAMMOR PAZLEM ANR
MHHEPANA NOAKAIOYEHUA PACTEHWA NOAKIMIONEHWUA
i BKC TCaC . BKC CoC
JIMMHbIA U YanA  NHMHBIL N Yvna
EMDKOMI BUAKOMN
MMHEP, A PACTEH
TOHKW TOHKH
TERA TENA
AYPb AYPbl
N
KPUCTANN
MUHEPATNA HA DUINMECKAA
OUIUYECKOM OGO/ICYKA
NNAKE ACTEHUSA

b. Moayns Munepana ¢ BKC I'C®C B. Moayau Pactesna ¢ BKC I'C®C

BMAEOKOMNBIOTEPHAA CUCTEMA

BHUOEOKOMNLIOTEPHAR CHCTEMA

TWNEPCBEPXGOKATIEHOM MMAEPC BEPXOOKANSHOM
CYPYKIYPbi CTPYKTYFhI '
' B SBTEE
ﬁ«. £ S
yun ¢
YK C . NPOrPAMMOM
NPOrPAMMOM PASBEM ANA  yupoTHOMO PA3BLEM gnA
HACEKOMOIO NORKIOHEHKA NOOKMOYEHUR
) BKC ICaC ] BKC [COC
NNYHBIA M UMMA  TUYHBLIA ¥ uMnA
EMOKOMNBIOTEP BUDKOMMLIOTER
HACEKOMOTO - KUBOTHOTFO/
TOHKM TOHKK
TENA [ TENA
AYPbi j AYPH
i
\ “y
>
"'“3¥E§g"°'5 OM3MYECKOE TEAOQ
HACEKOMOTO HUBOTHOrO

I'. Moayas Hacexomoro ¢ BKC I'C®C 1. Moayabs Xusorhoro ¢ BKC IT'CoC

Puc. 2.3.4-3 b-I. Moaxaogenue moaynei (duockadannpos) painuuubix Gopm Kuium
K BRICOKOMMLIOTEPHLIM CHCTEMAM CFHNEpCBepxdokaabRbIXx cTpyKTYp (BKC I'C®(C)
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BMAEQKOMNLIOTEPHAA CUCTEMA BUAECKOMINBIOTEPHAR CHUCTEMA

MMNEPCBEPX®OKANLHON FMNEPCBEPXGOKANLHON
CTPYKIYPLY CTPYKTYPbI
s F SanvC:
yun ¢ HHnt ¢ ™ i
NPOrPAMMOMN PA3BEM [N NPOrPAMMON AIBEM AN
YENOBEKA NOAKMOYEHKA  NNAHETL! MIOAKMOYEHWA
) BKC FCoC BKC rCoc
NHYHLM W uuna NMHHBIA W YINA
BMOKOMN BUOKOMINEIOTEP
YENORE NNAHET
TOHKM TOHKK
TENA OBEONOYKN 2 A
AYPBI AYPbI i,
) & |
et
GUINHECKAR
SUINYEC OBONOMKA
TERO NAAKET
YENOBEKA
E. Moayae Yenopexa ¢ BKC I'CoC K. Monyae Iaanersi ¢ BKC T'C@®C
BMAEOKOMNLIOTEPHAA CHCTEMA BUAEOKOMMLIOTEPHAR CHCTEMA
UNEPCBEPXGOKANBHOM TMNEPCBEPXGOKANBHON
TP e BN CTRYKIYPE e AN
iy Pt e
13
4MN C '
h YMn ¢
NPOTPAMMOM .
3BE3AHOM PAILEM nA  (TEOTPAMMON PAILEM ANA
) BKC MC@C 5 BKC ICoC
NUMHBLIA ¥ UUTA  JIMYHBIA M 4MNA
EHOKOMITLIOTER EMOKOMNb
3BE3AHON FANAKTHKA
CUCTEMBI= TOHKM
TOHK OBON
0BONOY AYPHI

AYPb{-f \ ‘

OHIMMECKAR OBONOYKA
3BEI[JHOA CUCTEMS

GHINYEC
OEONOYKA
FANAKTAKW

3. Moayns 3Bé3aH0# CHCTeMBI
¢ BKC 1CoC

Puc. 2.3.4-3 E-H. Hopkmouenue monyaeli (6nockadanapos) paziuannix HopM KH3IHu
K BHICOKOMIIBIOTEPHLIM CHCTEMAM FHNEPCBEPXPOKATLHBIX CTPYKTYP ([POAOKEHHE)

H. Meoayapr I'anaktnku ¢ BKC I'C®C

165



A MPOCTOTHL M3NOXEHWA MATEPHAIIA PaHEE MBI YTREPWKIANH, YTO SBOMOLKA
CBEPXCYIHIHOCTH 3akmouaercs B NOCTEIICHHOM 3alONHEHHK SHEProMHdopManHei
(HAaKONNEHHE XHIHEHHOrD ONbiTa) €€ A4eeK JOTMK-IAaMATH B (OKANBLHBIX CTPYKTYpax
(aype, AVIIE, AVXE, MOHAJIE n CBEPXMOHAJIE). Ha camom faeile BCE Ha MHOTO
croxHee. Kak 0buto otMedero Beime, B BKC I'C®C awéoit CBEPXCYIIIHOCTH
ceaep:xutca BCSH undopmanusn 06 eé asonouun: o1 Musepana 10 CBEPXBOI'A
B BHAE (ecYMCIeHHOr0 MHOXKeCTRA BAPHAHTOB Pa3BHTHA. B npolecce croero 3go-
monuonaoro paseuTud CBEPXCYIITHOCTD, noakntouas ceo runepcrepxdokansHeie
CTPYKTYpEI K PasHeIM Moaynsam (bnockadanapaM), B KOTOPHIE OHA IOCHEOOBATENLHO
PEeMHKADHUPYET, NO3H3ET OKPYXKAIOIHH MHpP, OOMEHMBAETCS C HUM  BHEPIo-
vHpopMauMeH, CpaBHHBas IMOCTYNAOILYIO U3BHE MH(OPMALIMIO ¢ TOkH, KOTOpasa W3Ha-
uansHo cogepkuTca B €8 GOKANMAX. Tlocne coBnagerus ¢ onpeae€HHBIM BapHaH-
TOM, OCO3HAHUS €r0 W COBEPIUICHHA “IENOBEKOM COOTBETCTRYIOIIEIO NOCTYNKA Npo-
HCXOANT aKTHBH3ALMA 3TOH, yoke HMeEomeica, nudopmanuud. Tak peaH3yeTca HMEHHO
JTOT BAPMAHT pPa3BUTHUA U3 OecyuciaeHHOro Habopa apyrux. [locie aKTUBU3ALIHM
HH(OpMAIHK TPOHCXOAUT cBoeobpasHad «mepesarpyiska» aeeit BKC FCPC, nocne
KOTOPOH axTMBUPOBAHHAA MH(OPMANHA BKAKOYAETCS, T. €., CTRHOBHTICA NOCTYNHON Ans
CBEPXCYIIHOCTH - 370, TaKk Ha3wIBaeMbid, HapaboTaHKbIN OIBIT.

2TOT MPOHECC aHANOTHYEH YCTAHOBKE KAKOH-1MO0 KOMOBIOTEPHOMN HPOrpaMMbl
€ WECTKOTO AUCKA KOMTMEIOTEPA. B 9TOM Ciyyae u3HaganbHO BeA HHGOpMALIM )i 9TOH
UpOorpaMmel yXKe €CThb Ha JHCKE, HO NIporpaMma He HHCTAUIMPOBAaHa, T.e. He
yCTaHoB/ICHA (HE aKTHBH3MpoBaHa). [locne npouenaypsl €€ ycTaHOBKH, KaK NpaBuio,
Tpehyercs mepezarpy3utpe KoMmelorep. Ilocnme 3Toro ycraHoBneHHas TIporpaMma
BKJIIOYAETCA — HAYMHAET pa®oTaTb MM CTAHOBMTCY JAOCTYIIHOM I0Jb30BATENO.

JHaree Uenosex menaer coit cneayroutii Buibop U3 GeCHHCIEHHOTO MHOXECTBA
BAPHAHTOB, OCTaBIIMXCA [ocne mnepsoro Beibopa, CpaBHMB H  4aKTHBH3HPOBAB
BEIODAHHBIH BAPUAHT B CBOCH rUmepGoOKaILHON cUcTeme u Tak aanee. Takum oOpasomM,
Yemosek CROMM BBEIGOPOM H COBEDIICHHEM NOCTYNKAa KaXABIH pas 3a0aéT UEMHYIO
peaKkunio APUYHHHO-CICACTBEHHBIX CBA3CH B HYXHOM €My HampaBnedud. Ecad
Yenosek 310 CaM He fenaeT (M3-3a JENpPEeCCHH, J€HM, COMHEHWH, HEYBEPEHHOCTH M
T. I.), TO BHOOp 3a Hero aenaer IlnaHerapHslii GHoxoMmmbroTep, akTHBU3HPYS B BKC
I'CPC Yenoseka orTpUuATENbHbIE NMPOrpamMMEl, YTOO  0OYYHTBE HMHAMBHAA
CAMOCTOATENBHOCTH W JaTh  BO3MOXHOCTH HapaboTars IXH3BEHHBIA  ONbT.
Ilockonbxy mawl Mup aBjageTcs MHPOM HOPM — MHPOM WUIO3HN (Maia), MBI aaxe
HE TOJO3PEBacM, YTO ¢ KXKIALIM M3 HAc Ha 3emne HAET bonbuiod skcnepumeHT
CBEPXCO3JATEIS, kotopelfi PYKOBOAHT HALMM Pa3BUTHEM B CKpPbITOH (opme
uepez Hawk coOcrrennsle BKC T'CPC (cMm. HIke).

Ecnu 3K3aMEHBl O YCBOSHHIO MOMYYEeHHBIX H3BHE 3nanuid CBEPXCVYIIHOCTS
ycnemno caaét - oco3HaéT HHOOPMALMIO M COBepINAaeT HYKHBIE IIOCTYIIKH,
TO mocTeneHHO 00bEM MH(pOPMALUH, aKTHBH3WPOBAHHOH B €€ rHIepceepxdokanpHoi
cucTeMe (HapabOTaHHBIH ONBIT) HO3BOMAST MEPEHTH €l Ha HOBLIA PBOTIOUMOHHBIHA
yposeus, Ilpu- srom CBEPXCYIIHOCTH nna cpaBHeHHS H  OOCHeayiowiei
AKTUBH3ALUMM OTKphiBaerca BCE Oonbluuid o0bEM uHGopMaummn. Dra HupopMauns
CONCPHKUTICA B YXKe AOCTYIHBIX 118 Hcnonb3oBaHHa POKAJIAX, unu npoucxoaut
BOCCTAHORIEHME OSHepronHgopmaunoussix cesseli ¢ POKATTAMH, wundpopmauns
KOTOphIX paHee Obima 3akpuita. Hanpumep, nepexon ¢ ypoewsa JIVIIHW Ha yposens
HY XA 03Ha4a€T, 4TO nocne poccraHopneHus caazed POKAJIA JVIIA ¢ DOKAJIOM
AYXA wHpopMalHA NOCAEAHETO CTAHOBHTCH MOCTYIHON A HCAOIB3OBAHMA.
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2.3.5. YIIPABNEHHE CBEPXCO3/JATEJEM B HEPAPXAMH
FMMNEPCBEPX®OKANBHBIMHA CTPYKTYPAMU MHUPO3/IAHUA

Hrak, Yenosex minavanbHo ssanerca CBEPXCYIHHOCTBIO. B Heé
BXoAAT YeThipe DOKAJIA acnexror ero anunocru; JYUIH, AYXA, MOHADI n
CBEPXMOHA/DBI, x xkotopeiM momxiiyeH OuockadgaHap — QHIHueCKoe Teo
(obonouka) ¢ nuunbIM BHokoMnbloTepom YenoBeka — TOHKHMH TeAMH ero aypsbl,
TaKoke MMewlled Pokaabuyw CTPYKTYpY.

CBEPXCYUHOCTD Yenoseka obnmagact noWcTHHE (paHTAcTHUeCKHMH Ciepx-
cnocobHocTamu. Ecnu Yemobek cMor Obt MONYYUTh ACCTYN K HH(OPMALMA B CBOEH
BKC I'C®DK, o 68 MruosenHo cran borom. [Tostomy B runepcpepXpoKaipHoH CTPYK-
Type kaxaeid GOKAJT ormened ot apyrux n padopmaunn 8 ®OKAJIAX Hanéxuo
JALHILECHA MOWHBIMH TOpCHOHHBIMH MosiaMU. B BKC ['C®K notoit CBEPXCVYII]-
HOCTH HuKTO He MOXKeT NMPOHRMKHYTb, Aaxe Hepapxu, co3faloilne Takue CTPYKTYPEI.
370 moxeT cgenate Tonsko CBEPXBOI'-TBOPEL, nnn HHXEHEP-CBEPXCO3/A-
TEJIb, kotopeiit 1 co3nan Kocmuueckyto JIHK — Emunyio Cucremy sHeproutgopma-
GHOHULIX KpHUcTanaudeckux pemiétox (Marpuil) Mupoapanus (puc. 2.3.1-6). CBEPX-
CO3LATEJIb seaserca Hepapxom Csepxseicwedt Uupwmmzauun. Ou cobupaer Bee
nudopMalMoOHHbIe HApaboTKH B cBOcH TDMNEPKOHCTPYKIMH ~ 9TOH MHOroMepHOH
MATPHUILE I'KIIEPCBEPXITPOCTPAHCTBA (puc. 2.3.5-1). Ormetum, yto Marug —
3TO CHCTEMAa YPABICHUA AdelkaMH MaTpHYHBIX TOrHK atoit MATPHUBL 'MIIEP-
CBEPXIIPOCTPAHCTB — Eaunoi Cucremsl 3HEproHHGOPMALHOHHBIX MaTPHIL
(pemérox) Muxpo-, Makpo-, Mera- ¥ MetaMupos Muposaanns.

Bee cBssu, wmudpet U koawl ynpasienns CBEPXCVYIIIHOCTLIO Yenoseka
Haxonarcs y CBEPXCO3JATEJIA - e THIEPCBEPXLUEHTPE «3gesaatpon»
(puc. 2.3.5-1). OrryAa no ocobpiM mudpaM (MATPHUHBIM KOAAM) MAYT TPOTPAMMBI
yOpasjieHus 3BOOLHEA Bcero XuBoro 8 MHpoiaHMu W, B YaCTHOCTH, HA 3eMIe.
HaM kaxercs, uro Mb xkupéM B Mupe Cpobomuoro Ocoznanns. Ho ocHopHas
NpOrpaMMa YNpaBAcHAs HAIlMM PasBUTHEM ocylliecTBasercs nameit BOJIEH, z2a cuér
Hauldx BomeBhiX ycunHH. BOJIA  Taioke saBhmserca  >ueproHHGOpMantnoHHOH
nporpammon, Ho e YenoBek MNONb3veTcs JMIIbP OrPaHHYCHHO M, Kak IMPaBUIO,
HeoCO3HaHHO. B ocHoBHOM 3Ta nporpamma Brmiodaercs CBEPXCO3JATEJIEM ¢
nynsta ynpasneRus B FUIIEPCBEPXLEHTPE. B Kocmoce ocobendo uenutces
KenaHue YenoBexka BbDKHTEL B JIOOBIX YCHOBHAX.

CaMas pacnpocTpaHeHHas TOUKA IPEHUS Ha BO3HHKHOBEHUe Hallel Beeaennoi —
3T0 Teopus bonmwtoro B3poiBa (noapobree oM. [25]). Cornacho edi, BcenenHas
NOABUIACE B PE3YJIBTATE CHILHEHLIETO B3PLIBA, a Aanee 1o ¢¢ paciuppenne. C ToYkn
3PECHUA  aBTOpa, 3TOT B3Pl O0YCIaBIMBAcTCA ROCTVIXEHHEM (KOHUEHTpauueir)
OTIPEACNICHHOH «KPHUTHYECKOH IHEPTETHIECKOH MAcChD, KOTOPOE U NPHBENO K BIPHIBY
Leurpanbroro Conxua Beeneunoif (Benbnnka CeepxHopoit 3pe3nsl). 10T B3PHIB W
paciupenne Beenennoit — cBoeoOpasHeiii noces CeMenu Bora (uckpw Bosxpeif) Mnu
Au3uu B FHEProuOPMAHOHHBIE KPHCTALIMYECKHE PEIUETKH (CETH) MHKPO-, MAKPO-,
Mera- u MetaMupos, rie, kak Ha rpaakax, HauWHAET Ky/bTUBRHpOBaThCs KocMHdeckas
Xu3np B pasupix e€ dopmax. Tlo »THM pemérkaM nocrynaer Ideprua u Uujopmanys
Ans TOJACPKaHKWA CYILECTBOBAHWA H pa3sBHTHA 3THX (opM xu3HM. Ilpu 310M BCe
KocMuaeckre cTpyKTyphl BpeMs OT BPEMEHH MMOJYUar0T MOIIHLE HMIYJILChI, KOTOPHIE
HX OOHOBNAIOT H MEPEBOAAT Ha NOCICAYIOLHE IHEPTETHUYECKHE YPOBHU. 3TO M €CTh
KBaHTOBLIE CKAYKK (OPM KHIHH — MEPEXOJbl ¢ OAHOTO IHCPreTHYESCKOTO YPORHA HA
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apyro#. IlostoMy bosbmoi B3peIB —~ 3TO U CMEPTH, U OAHOBPCMEHHO POXKIACHUE H
obHoBnenue Horol Bceenennolt — peunnill npotiecc xpyroeopora Martepuu-Dueprun-
Huopmann B Muposnanis (3ak0H coxpaHeHus s5eprun). [Ipoueccs! pacuimpends u
owat¥s BeeneHHol ABnAIOTCA HOPMAJIBHBIMM TpoLeccaMn €€ KH3HEHEATENLHOCTH,
PHTMOM — JIbIXaHHEM BeenenHod, 3TO TaK HA3kIBaEMOE
«IBIXaHHE AKalin», H3BECTHOE y HOroB €l€ B ApeBHOCTH (puc. 2.3.5-2),

CIPYITYPL HASBAMMR  BAHKN
MaPGUANWS,  neofiPAHcT: HEPAPXM: [VAbIO8 XPAHES
MANEPMETA- TMNEPCBEPRX- CBEPXCOADATERL T[WNEPCREPXUEHTP Norog

BCENEHHAR nNPOCTP, 80 (CBEPXBOI-TBOPEL "SBEIATPOH" MHEIEPMETA-
ARCY l BCENEHHOH
HORpORHO-TOPCHOHNbLI® COTH
IHBProOMHPOPMALMCKHLIX MeraBcanentkia
KPUCTANMMYECKMN poLdTox
METASCENEHCKMA ; norac
META- COBET WNEPLEHTP
BCEMEHHAR | TMEPOPOCYPAHCTBO (24 CYAPUA Y TPOHA - "METATPOH" BCE“IIEE?. .
ChiHb! PASA} HOW
BeeheHHbe
BCENEMCKHN
BCENEHHAA  CBEPXNPOCTPAHCTBO COBEY CBEPXUEHTP noroc

(COBET TPMHAOUATY  YHHBEPCYM™ BCENEHHORK
BOrO-CO-TBOPLIOB)

LeHTpr Ynpapnerns Fanaxtku

FATAKTHKA FANAKTUMECKMI noroc
S CTBO COBET AOCLMK LEHTP FANAKTIKM
"MIIE b HARTPOCTRAH BENWKHX "MENEXHOP™  ~janEuNbAA
i CYLIECTB YTL"
3sdzanbie cucTeMmbl
COBEY
y noroc
q -
R RPOCTPAHCTBO oA AEHTE  conmedon
{COBET CEMM) CHCTEMB
MoaneTht
NNAHETAFHHbEA
" “,E“ ,":EH;A NOANFOCTPAKCTRO COBET _UEHTP NSAHETAP (A
WECTH KYMAP ANEKC™ noroc
Crpannt
NPEIMAEHT K HEHTP noroc
POCCHA NOANPOCTPAMCTBO (IPABHTENLCTBO PAL Wesa CTAANLS
("POCCHA™) POCCHM
Porsor
PEFM LEHTPRLE
mg::' MOANPOCTPAHCTRO (YEEPHATOPK “COBETLS Noracs
fYBEPHWA™ | o POHOB

Puc, 2.3.5-1. Cxema ynpag/enus Hepapxamu runepcBepX(pokaabHBIMH CTPYKTYpaMH
Muposaanus 13 [IyabTos Ynpaanenun uepes Kocmuuecxywo JHK —
HEHPOHHO-TOPCHOHHBIE CeTH IHEPTONHQOPMANHOHHBIX KPHCTAJIHYECKHX PeIIEToK
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Beenennos wavane Bcenewnan moxem onama

pecuupsmecs cBeprymocs 8 xode
8 pesysemame “Boavwoze
Bomswczo cacomun”

83pwba

82pniBa pacuupenue
MONEN HOGQMECS ONAMS

Puc. 2.3.5-2. Jieixauwe BeenensHoH — uepenyomuecs apoueccl
e pacIIHpeHHd M CKaTHA (MYJIBCALHNA)

ITonsengm wrorn ckaszaHHomy Beune. Hama BceneHwas pailBuBaeTes M
ynpapasiercs CBEPXCO3JATEJIEM 3a cuét BceoObeMiaiomied CHCTeMBbl (CeTH)
IHEProuH(POPMAUHOHHBIX KPHCTANAHYECKHX pemiéTox MUpo3naHns, KOTOPYH Mbl
HazbiBaem Kocmuueckoit JIHK (puc. 2.3.1-6, 2.3.5-1). OHa siBaneTcs NepBOOCHOROI
mamtero Myipa u UMECT CYPYRIYPY NoAo6HYI0 HePBHRIM KJICTKaM HAIIero Mosra.
JTa CeTh OTBETCTBEHHAa 3a caMo ob6pa3soBanme JKH3HM, 33 CYIIECTBOBAHHE M
mepeMemende CBEPXCYIUHOCTEH (ux CO3HAHUH) no  meit.
CBEPXCYUIHOCTH coGerBenHo w  sBasores Hocurelsamu CO3HAHHIAL
HMeHHO oHp ¥ 00MajaloT COCOBHOCTAMH MBICITHTS, OCO3HABATh Ce0s B peaTbHOM MUDE
M BOCIPOH3BOAMTR JMIOOBIC JHEPreTHUECKHE CHIOBBIE H Pa3’yMHLIE BOJMHBL (NOf),
Onnaxo Ta PeanbHOCTD, KOTOPAs BUAMTCA HAM, HAa CAMOM i€/l BUPTYaibia. Mbl BHIHM
HE pealbHbId, 4 OTPaXE€HHBIA 3epkankHplf Mup. [To3TOMY TOT MMP, B KOTOPOM MEI
KHBEM, — ITO MHP WNNIO3HMH, M Hame obyucHMe B HEM OCHOBaHO Ha oOMame.

Hetnpras ke PeanshocTh OCTaéTcad HeBHIMMOW 118 ODLLAEHHOTO CO3HAHHA,
Ona npeactaBager coboii MATPHILY Mwaposnanns - Eauayiwo Cuctemy
IHEProuH(POPMAUMOHELIX KPHUCTANIMYECKAX PpPemiéToK, B YWiaX KOTOPbIX
HaxopaTcs runepcsepxdokansabie crpykryphl (FC®C) CBEPXCYIIHOCTEH,
KOTOphIE XKHBYT M pPaiBHBalTcH 8 1ol CHereMe (puc. 2.3.1-6).

I'COC apaaoTcs pe3oHaHCHBIMM CHcTeMaMH, depe3 Hux CBEPXCYIHHOCTH
MOTYT BXOAHTb B 3HEPTOMHGMOPMALIMOHHEIE PEIIETKH U BEIXOAMTE U3 HUX. Ha HH3koM
ypopHe CBEPXCVYIUIHOCTL nactpoena tonpko Ha cBoii TUITEPCBEPX®OKAJ
(AMeeT Konsl B IMOPb TOIMBKO 118 AOCTYNa K Hemy). [lo mepe cBoero pasBuTHA OHA
noayyaeT KOALL B WIMGPLI JANbHEHIIETO AOCTYNA M MOXKET HACTPAMBATBCA, ECIIA Peyk
uaér o Yenoseke, Ha ero wieHoB ceMpH, Popa, Bcero Pomosoro [pesa Jmzum,
Yenosedyectsa, [lnavers u 1. A.

TTocKobKY MBl SBAAEMCH TMNEPCBEPX(OKATEHEIME CTPYKTYpaMH, TO, KOria
yMupaetr Hawe ¢usuueckoe TEJNIO, wama CBEPXCYUWHOCTD (van, xax rosopsr,
Hamie CO3HAHHE) ero mokunaet u vepes runepcsepXpokaneHbie crpykryps! Y ILIH,
AYXA, MOHAABI u CBEPXMOHAZbBl nepememaercs B cucTemy
SHEProMHPOPMALMOHHBIX KPHCTALTHYECKHUX PEMETOK MHpo3aanus. DTO 03HAYAET, UTO
KH3Hb TIOCIE CMEPTH HCHCTBUTEIbHO CYILECTBYET IS TOH HAMeH 4aCTH, KOTOPYH) B
penureM npHHATO HaseiBaTth LYIIOH. Tlockonsky runepcsepxdpokanbHbie CTPYKTYPbI
ABJISKOTCA 9ACTBIO 3HEPrOMHGOPMALNOHHBIX PELIETOK, KOTOPHIE HE YHMYTOMKAEMBI H
OeccmepTHBI, TO M HAlUM JMYHOCTHBIE acmekTsl — LYIIIA, AVX, MOHAJZA wu
CBEPXMOHAJA Ttakxe BECCMEPTHE!,
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2.4. ICHXOTEHETHYECKOE CAMOIIPOITPAMMHUPOBAHUE
MATPHIY JHK A MTO3UTHBHOI'O H3IMEHEHHA CYIEB
OTAEJBLHBIX JJIOAEN B YEJOBEUECTBA B IIEJIOM

B Il ThIcA4eneTuM, Kak HHKOrZa, Mepes Haweld UMBUAH3ALHMEH OCTpO CTal
ROMPOC O HEOOXOAHMOCTH NPUHLMIKANBLHO HOBLIX MOAXOA0B K CO3NAHHIO MEXaHH3IMOB,
pedOTBPALIAIOLIMX pa3pylleHHe H BrIMHpaHue reHodoza UYenoedecTea, ero
(pUINTECKYIO, HPABCTREHHYIO H APYTYI0 JCTPafAIMIo, 2 TAKOKE CIYKAIIKX 33HTOH OT
CTPEMHTENBHO HaOMpalomnX CHITY: CTPECCOR, JIENPeCCHH, BpEAHBIX
SHeproHHGOPMALIMOHHEIX BO3NECHCTBHH, OOUIEMHpOBBIX #3B YenoeeuecTBa (BOUMHBLI,
TEPPOPH3M, TIPECTYNHOCTh, MACCOBAH ArPECCHBHOCTH, HAPKOMAHHA, AaJKOTOMH3M,
TabaKo3aBHCHMOCTh H CKBEPHOCIOBHE), MHOTOUMCIEHHBIX OONe3HeH M ANHAEeMHil
(CITU[{, onkomorusa, TyOGepkynés, auader, CUHAPOM XPOHHYECKOH YCTAIOCTH,
CEPIEYHO-COCYAUCTRIE W JApyrHe 3aboneBanus), [Inoxoe reHeTHUECKOE 30POBHE
HalUUX JeTed U MOIOAEXHA (Cpeid HUX HET NPAKTHYSCKH 3N0PORLIX JIIOAEH) MHILAET Hac
byayiiero M cTasuT fOA YIpo3y Camo CYLUECTBOBAaHHME HAIed LMBWIH3auuH. B
HacToslIee Bpema B 06bHOA cpeneil wikone Poccum Menee 15% 370pOBHIX neTeil.

Meron Bcenenckoro dopcupopanuod [Iyxosnoit 3eomonmn COSHAHMS
YenoseyecTsa uepe3s NOHTHUBHOE MCHXOI¢HETHYECKOE CAMONPOrpaMMHPOBAHME
JHK 1o3poseT pemuTs BHINE H3T0XeHHbIe TPoGIeMEl Ha KaUeCTBEHHO HOBOM YPOBHE
[1]. 3rtor meron peanuzyerca B MIIKP kak MHOroypoBHEBBIE AHTHKPHIHCHEIE
NpOrpaMMbi 10 COXPAHEHMIO, BOCCTAHOBNEHHUI®, O3AOPORICHHIO, 3alqUTe W
KaueCTBCHHOMY Yyny4quieHHI0 reHodoHga YenoseuecTra u Opyrux *KUBBIX CYIICCTB HA
niaHeTe 3eMIT HA OCHOBE aKTUBM3alM¥ HOBHIX Marpul JJHK # ctpororo BbimoaHeHus
npaBun TeXHUKU Oe3omacHocTH IpH paboTe ¢ remomoM Yenoseka. :

IipoananusupyeM OCODEHHOCTM  pa3BHUBAIOILETOCH  OpraHu3Ma  UesoBeka.
Kak H3BecTHO, €ro pa3BHTHE HaUMHAETCH C OMNOJOTBOPEHHOM AflUckiIeTky. [anee ona
Jenures, obpasyoumpecs KneTkd AnddepeHuupytoTcs, GopMUPYIOTCS TKaHH, OPraHH K
T.A. OmgHu  reHbl JKcpeccHpyloTcs (BKIIOYAIOTCA), M MO0 ux HubOpMauMH
CUHTE3UpPYyroTcH HeoOxonuMble O€nkH, a ApyrHe - BHIKIIOYAKTCA, M CHHTE3
COOTBETCTBYIOIIMX OenkoB mpekpamaercd (nmogpobuee cm. [50]).

Bosuukator cnepyromme sompocel.  Kro ympaenger stimu  npoueccamu?
Kak oun perymupyrotea? Kakve wieTkd NOrHOHYT, 2 KaKHE pPasMHOXKATCA BO BPEMA
BHYTPHYTpOOHOTO M mnocnedyloumiero pa3sRria? MW rue ke Beé-Takd COmepKUTCS
uupopMarua o6 obnnke, dyHKUHMAX Teqa H xapakTepe YenoBeka. Y4éHbIe yKe NPUILIH
K BBIBOAY, YTO 0OBEMa MHOOpPMaLHMH, 3alUCAHHOIO ¢ noMouisie kogoHos JHK Ha
(i3HuecKoM NaaHe (0OLMHBIA reHOM), ABHO HEA0CTaTOYHO, YTOOE! OJHOCTHE) ONMHCATD
BCE 9TH mpoueccel. [eHBl CaMH COCTOAT U3 M3HUECKHX 2TEMEHTOB — HYKIEHHOBHIX
KHCIIOT — M YTIPABIAIOTCH H3BHE.

Y HCTOKOB BOJHOBOH reHeTmkH crosnm A.T. 'ypeuu, A, A. JTio6Hwes u
B. H. Bexnemuies, xotopbie emé 8 20-30-X Toiax MHTYHTHBHO NPeIdyBCTBOBAIH, YTO
XPOMOCOMEI HE MCUSPNEBIBAIOT CBON I¢HETHUYECKHE QYHKIHH KaK YHCTO BELICCTBEHHEIC
CTPYKTYPHI, a NMPOJOIDKAIOT HX HAa BOJHOBOM M oOpasHom yposusx [51, 52, 53]. Tlo
A.T. 'ypeudy, uxpopMaliia 0 CTPOSHHH MOTEHLHAIGHOTO OPraHW3Ma COAEPAKMTICA B
COBOKYIHOM 3MOpHOHa/IbHOM (OTOHHOM nOME, H3TYYaeMOM KKIOH XPOMOCOMOH
ambpHoHa. Teneps H3BECTHO, UTO, HA CAMOM JIE/€, OCHOBHYI0 HHOOPMAIIHIO O Pa3BUTHH
IMOpUOHA HECYT HE NIEKTPOMATHMTHEHIC, a TOpcHOHHBIE nmond. Takoe wHTerpanbxOe
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none ¢o3ma€T BOAHOBOH (OWONONEBOW) Xapkac, WIM MAaH, N0 KOTOPOMY MLET
CTPOMTENLCTRO, UM, KAk ceiiyac TOBOPAT, CAMOOPTaHH3aLMs KJIETOK B OPraHu3M.
IlpakTHYECKOE BOMIOUICHHE WAECH BOJHOBOrQ reHoma nonyuuau B 60-70-x ro-
Aax B CYNEPreHeTHIECKHX SKCTIEpUMEHTaX kuTaiickoro npogeccopa L[3an Kansaxena n
B HCceloBaHMAX aKafaemuka Kaznadyeesa ¢ corpyannkaMu B HoBocuGupceke, Ha ocHoBe
paszpabotannoro K. }O.B.I1[39H COEUHATLHOTO YCTPOHCTBA, CIIOCOGHOIO KOHIEH-
TPHPOBATE H HANpPABJIEHHQ NMEPEfaBath MO BOMHOBOLY 2JIEKTPOMArHUTHOE Ouomnone
yacTaToit okono 10'*T'y ¢ ozroOro *uBore ofbexTa {moHOp) HA APYTOH (PEUMITHEHT), OH
nokasaji, 4ro 6uonone ABIAETCA MATEPUAIBHBIM HOCHTENEM TCHETHYESCKOM HHbopMa-
[IdH, CMIOCOOHBIM OKA3BIBATE TPAHCQOPMHUPYIOILEE BIHAHME HA MOOble XUBBIE OpTa-
HH3MBI, BKNIOYaa uenoneka [54, crp. 43-51). Hanpumep, npn AMcTaHTHOM BO3AEHCTBHH
Oronoa 3en€Hoit Macchl IIEHUIIB] HA MTPOPOCIIHE CEMEHA KYKYPY3hl Ha MECTE METENKH
o0pasylorcs ¢BocoOpasHble KOTOCBS ¢ 3EPHAMM, TIOXOXKHE H3 KYKYPY3HHE o
MIICHWYHEIE, COXPAHAIOILHECA B ALY [IOKOJISHHH, TO €CTh 3TH H3MEHEHUA TeHETHYECKH
3aKpeIUIAOTCA. Bruonone aplHK OKAa3BIBATO BIMAHKE HA MPOPOCIUHE CEMEHA OTYPLOB, B
pe3ynbTaTe YEero orypisl uMend BKYC AblHU M uaMenéHnyio JJHK. Bosgeiictsne Guo-
MOJIS YTKH Ha KYPHHBIC SHLA IPHBOAKMNO K TOMY, 4TO Y LBIILIAT Ha JallKax MOSBAMINCE
REPENOHKY, JOPMA FONOBH CTAHOBHITACH TITOCKOM, U3MEHANHCH rala. Taxum obpazom,
K. IO. B. Li3an sxcnepuMenTansHo AOKA3al BOSMOXKHOCTb JHCTAHTHOHN mepeaadd 6uo-
NOJIEM FEHETHUECKOH HHAOPMALITH 0T OJHOTO KHUBOTO OpPraHu3Ma K APYIOoMY.
IlepBbie TIONBITKM TEOpeTHUYSCKOro ODOCHORAHMA BOJHOBOH TEHETHKM Oblin
npeanpusatsl I1 IL TapsesbiM, A. A. bepesnneiM B A. A. BacuneeBsiM, B ocHOBY nx
MPEACTABNEHUH OLITM NONOXKEHEl NPHHIMOLL KOTEPEHTHHIX (DUIHYCCKHX HATYYCHHI,
TOMOrpadul H CORMTOHHKY, TeopHs (IM3UYECKOro BakyyMa, paKTajbHEIE 0TOGpaxke-
Hus cTpykryp JAHK u dyenopedeckoit peun. Cyth Haeh [apsesa — bepesnna — Bacwis-
€Ba COCTOMT B TOM, 9TO F¢HOM BLICHIMX OPraHM3MOB PAacCMATPHBACTCH KAK COJM-
TOHHBIA OuoroIOrpaduYecKHit KOMNbIOTep, GOPMHPYWINAHA NPOCTPAHCTBEHHO-
BPESMEHHYIO CTPYKTYPY OHOCKCTEM N0 BOJHOBOMY 00paly-nipefiuecTBeHHBKY [55].
Ilpn 9TOM B KadecrBe HOCWTENEH FOAEGBBIX TEHOB BLICTYNANOT BOAHOBHIE (PPOHTHI,
3aiaBacMEIC TEHOTONOrpaMMaMH, 1 T. H. conntonbl Ha JIHK. Conutonel — 310 0c00s1#
BHJ, BKYCTHYECKHX W 31NEKTPOMarHHTHBIX HOJEH, NPOAYLHPDYEMBIX TIE€HETUUYECKHM
anmapaToM OpraHMiMa M CHOCOOHBIX K NOCPeTHWYecKHMM OGYHKUHAM 110 obMeny
peryastoprod nudopManueil Mexay KIeTKaM¥, TKaHAMH W OpraHamu OHOCHCTEMBEL.
BBUTH [TOCTAaBNEHEl 3KCIEPUMEHTHI, B XOAE KOTOPBIX OIUIOAOTBOPEHHYIO Aiille-
KISTKY MOJNHOCTBIO JKPAHHMPOBANH OT BHEWHMX 3IHeproMHGOpPMauMOHHBIX mnojlei. B
pesynbTare d4ero, HECMOTPR Ha TO, 4To A €€ pa3BuTdA OBINM CO3JaHEl BCE
HEOOXOAHMBIC YCIOBHA, (GYHKUMH KIETOYHOTO JEICHUS MOMEHTAIBHO HAPYLIAIKCH, U
pa3sBUTHE AHUCKITETKH PE3KO MCKAXKANOCh, 4TO B JANbHEHLIEM NpHBOAKIO K e€ rHhenH.
Taxum 0Opasom, yuéHbiMu OBLI cAemaH BLIBOA O TOM, MTO A1t HOpPMAJLHOTG
pasaaTuHa  opramusmMos Yenobeka W  APYIHX KMBBIX CYIIECTB, JIOJIKHBI
CYWIECTBOBATL HEKHE TOHKOMATEPHA/ILHLIE CTPYKTYpPhl, HAXOmsLOHecs BHe
GH3MYecKoro Tera, KOTOpPble YNPABAAIOT PAa3BHTHEM OPTaHHIMOB M COAEPIKAT
nojxyso HHPOPMAUNI0 0 JHYHOCTH., YK€ YCTAHOBNEHO, YTO IS HOPMAIBHOTO
QyHKUMOHUPOBEHHA TIEHOB OYeHb BAXHBL, KAk DHIAOFEHHBIE (BHYTPEHHHE)
IHEPrOMH(GOPMAUHOHHEIE HOMA — @KYCTHMHECKHE, JEKTPOMArHUTHEIE, TOPCHOMHEIE W
Ap., — CO3JaBaEMbIE CaMUMH XPOMOCOMAaMH, TaKk M 9IKIOTEHHBIE (BHEILHHE),
WIyLlIHE OT Hawe# maHeTsl U K3* Kocmoca.
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HTAK, pazBuTHe JW00ro OPranuiMa NPOHCXGIHT He N0 ero JHYHOMY
YCMOTPEHHIO, 8 NOAUHHACTCA onpeaencHHod nporpamme, Ilo muennio aBropos,
TAKOH NporpaMmMoH A KIIETOK IMOpHoHa fIBAETCH €HHDbIH
YHeproHH{PopMANHOHHLIH MHOTOMePHBII 00pa3 MeJ0CTHOTO OPTranM3Ma i BCeX ero
CTPYKTYP. ITO OTHIOABL He reHbl Ha (QHIHYECKOM MIaHe M Aaxe He TOHKHE Te/la
aypsl Yesiorexa (xpanunnme onepaTHBHOMH nadopmanun),
a runepcpepxdoxaibubie cTPyKTYphl ero CBEPXCYHIHOCTH - QYHIA, 1VX,
MOHAJA n CBEPXMOHAJIA.

HNMEHHO 3TH TOHKOMATEPHANTEHBIE THOEPCREPXPOKANLHBIE CTPYKTYPBI SBIAIOTCA
XpaHUIHUILEM BCel redeTHHeCKon uudopmatiny Yenoseka. OHY COMSPIKAT ITAJOH 300-
POBOH JNHYMHOCTH, KOTOPBIH MCKKACTCH MOJA AEHCTBMEM BHELLHEH cpeabl U Hapabo-
TAHHLIX OTPHIATENBLHBIX KAPMHYECKMX TMPOTPamMM B 3TOM M MPOLLTLIX KU3HsAX (pewH-
KapHAUHAX) HHAUBHAA. OTMETHM, YTO 3TOT ITANOH 3A0POROI JTHIHOCTH — Haule Beic-
wee «fA» — Beeraa e€CTh Ha TOHKHMX IUIAHAX, HO H3-32 HU3KOW AYXOBHOCTH M HECoBep-
weHcTBa Uenosexa peaiuMsylOTCs €ro UCKKEHHBIE KOMMHM KaK OeCHMCIEHHOE MHO-
HKECTBO BO3IMOXKHBIX BAPHAHTOB Pa3BHTHA, BBIOPAHHEIX HM B MPOLECCE €MO IBOTIOLIHH.

MmedHO 3TOT TOHKOMATEpHANLHbLIH JHEPTOUHGOPMAUHOHHLIH MHOTOMEPHBIH
o0pas, cozepwammica B runepceepxdokansusix crpyxrypax CBEPXCVUIHOCTHU
Yenoseka, xpaHHT Bech 00bEM nEPOopMany. Pokaiw ero YUY, IYXA, MOHA/IbI
u CBEPXMOHA/JIbI MBICJAT, OCO3HAWT, PYKOBOAAT BCeMH [MPOLECCaMH  OT
JHEProMHPOPMALEHOHHOTO 00MEHA [0 CHHTE3a GENKOBHIX MOJIEKYS, OCYIIECTBIfA
ynpaBneHue (GU3AYECKHM TEIOM M €ro TpaHchopmaluell B XoJe pa3BHTHAL.

HanoMmsuM, 4to reseTnveckas nudopmauns, Kak o n1obaq apyras, nepenaéres no
SHEPTOVHPOPMATTHOBHRIM KPHCTA/UIMYECKHM peliéTkaM MUpOo3aaHus, KOTOPHIE Taioke
cy®at ana nepenoca {renenoprauun) COSHAHUHN camux CBEPXCYIIHOCTEN 8
NPOCTPAHCTBEHHO-BPEMEHHBIX MHPAX € (IOMOIUBIO MBICAEH.

[1. T1. 'apaeB B ofHOM CBoeM NYOJHYHOM BRICTYIUICHHH BLICKA3al MOGONBITHYIO
HIEl0. YeNOBEYeCKas pedYb HMMEET CBOACTBA TIEHETHYECKOTO arnapata, M OHa
TIPOTPAMMHPYET reHeTHYECKHE CTPYKTYPEI MPH JKH3HK yenoseka. MHaye: Kakopa pevb —
TAKOBM W reHbl.  VM3BpaunleAHas  «HU3MEHHas» pedb  IHOABEPraeT  TeHbI
COOTBETCTBYIOHIEMY  BOSACHCTBHIO, B pe3yJbTaTeé  KOTOPOI'0  BO3HHMKAKOT
HeOnaronpusTHeie MyTauMH. Ho npH 9TOM TOHKOMATEPHANIBHBIE AYXOBHBIC TENa ayphl
Yenoseka MMENT HANCKHBIH MEXaHM3M 3allWTEl  — BOJIHOBOH HMMYHMTET.
Y CBATBIX MIONEH OH MNPOABMAECTCH B BHAEC NYXOBHOH OrHEHHO-CBETOBOH aypH,
KOTOpasd cCuraer Jiolyl0 TNOCNaHHYI0 Ha HHMX HETaTHBHYKO  HMHGOpMAaIHIO,
TPaRCMYTHPYS (Tipeobpazyq) e€ B 3HepruH Mupa, Jlobsu, Myapoctd u I'apMoHuu.

OO0BIYHBIA Y4ETIOBEK, KaK NMPAaBHIIO, HE B COCTONHHH 3AIMUTHTL ceOs 1 CBOHM reHoM
OT TEpepoXIcHHA. B 3THX ciayyadX NpoMCXORAT MyTallMH, KOTOpPHE IPHBOIAT
K HeoOpaTHMBIM TEHETHYECKHM H3MEHEHHMSM, NepearoNiuMcsa no HACAEICTBY B BHJAE
BPOKAEHHBIX XPOHMYCCKHX 3abonesannit (remodmans, Gonesns Jayna u ap.) H
MporpaMM YHHYTOXEHHA (caMoyOMiCTBa, YOWNCTBZ M NDYTHE HECYACTHBIE CIYYaH
CO CMEPTENhHLIM UCXOA0M). Bcé 210 3ammceiBaetca v Yelloseka HA reHHOM YPOBHE H
HHKYAa HE HMCYE3acT, [0 34KOHY COXPAHEHHMsA JIHEPriu.

B 1992 roay aMepHKaHCKHe YHEHBIE YCTAHOBWIIM, YTO YEPE3 HOACO3HAHUE YEIo-
B€Ka MOXKHO nepenporpammuposats ero JIHK u takum o6pasom usmensts ero Cyandy
(kapMmy). Uccnenoranus, npoeenéunsie B MLIKP, noxasann, 4ro YeoBeK MOKET AenaTh
ITO CaMOCTOATENbHO — HAa ypomHsXx CosHanus, Oco3Hauus ¥ 3HaHMd, T. €, OCye-
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CTRIATE NICHXOIEHETHYECKOE caMonporpaMmuposanne Marpull cBoeil JIHK 4 nozu-
THBHO W3MEHHTDb HE TONRKO CBOKW Cyawby, Ho W Cyas0y Hammel nuBnIn3aLmy B 1EIOM.

OxazpiaetTca, Mbl camu nporpammipyeM csowo JHK couMH keTaHHAME,
MBICIAMY, CIOBaMH U TOCTynkamu, Kak Mbl MBICAHM (TBOpHM), TO H NOJYYaeM
(MaTEPUANHIYEM) YEPE3 KAKOE-TO BpeMs Ha (HIUYCSCKOM [LTAHE 0 3aKOHY COXPAHEHHA
aHeprud. K coXanennio, 0CHOBHas Macca 4elO0BREYECTBA NPHBBIKNIA MBICTATh HETATHBHO
M TEM CaMbIM IOCTaBNA Hally NNAaHeTy Ha Kpait rnbenn. Ilpexne Bcero, HeoOXOIHMO
Hay4YUTBCS IO3HTHBHO MBIC/HTE W JEHCTBOBATH, 4 TAKXKE OCO3ZHAHHO W30aBUTBECA OT
NporpamMM YHHYTOKEHHA (cMepTH), 3anmucaHMeix B Hamux JHK, nockonbky Bcs
HCTOPHA HAIICH UMBHIM3ALUMU TIPEACTABAAET coOOH HEnpephbBHYIO Yepedy BoOiiH,
KOHQUIHKTOB, arpecCMBHBIX H KPHMHMHAIbHBIX deHcrshil. B pesynerate sToro Ha
KKAOM W3 HAC, Kak NpaBWAO, UYHCIHTCA HECKOILKO TIPOTPaMM  YHUUTOXKEHWH,
DOCTABLIHECA HAM TIO HACNEACTBY (HA TEHHOM YPOBHE) OT HAlUUX MpPEAKOB.

OrpoMHOE OTpHIATENBLHOE BIHUSHME HA CYIAb0BI JIONEH 0Ka3bIBAIOT NCHXUYECKHE
BAPYCHI HECTOKOCTH, arpeccHy, 3apakeHue KOTOPhIMU HAET Yepe3 CpecTBa MAcCoBOHR
uHpopMalii (TeneBMACHHE, PAJInO, ra3eThl, XYPHAIbL, KHUrH H «HHTEepHeT»),
BETATHBHBIE NCUXHUYCCKHE B NCHUXOTPOHHBIE Bo3eHcTBHA (cuctema HAARP CIIIA u
ap.). [eHodoHa demoBeuecTBAa 3apaXEH TAKKE MPOrpaMMaMd BOWH, TEPPODHIMA,
KECTOKOCTH,  HACHIHA  CKBEPHOCHOBHSA, Ta0aKo3aBHCHMOCTH,  ajiKOroiH3Ma,
HapKOMaHHH, Y€PHOI Marvmu, pabCcTaa, 30MOMPOBAHNIA, NPOCTHTYLMH, PA3BpaTa, roNoja,
BOPOBCTBA H T.II.  3TO TMKEIOE  HacHelHe  YETOBEYECTBY  HEOOXOAUMO
nepenporpaMMMpoBaTs BHYTpn ceba na ypoHe JHK B nporpammbr  XKusum,
3nopoees, Caacres, JIobGeu, Myapocrd, Kymetypel, HyxosHoctd u [apmouum.

PaccMOTpHM, Kak NIPOMCXOAMT HCHXOTEHETHUYECKOe nporpaMMupoBanue. Mel
MBICIHM H O0CO3HaéM CBOHMMH AHWIHOCTHBIMH acnektamu - QOKAJTIAMH AVUIN,
AYXA, MOHAJTBl n» CBEPXMOHADb!, u ntepesaém rHQOpMaU0 H3 HHX B CBOI
TMunpiE - OHoxoMDbiOTEp  (TOHKMe Téna aypel), TA€ OHAa  (pHKCHpyeTed,
PaciIH(POBLIBAETCA M TOCTYMAET BO BCE CHCTEMbI (QU3HYECKOTO TellAa 4HelloBEKa,
BKAiQYasA HEPBHYI0, MCHXHYECKYi0 H reHetndeckyl (JIHK wu PHK). Cosepinas
NOCTYymOK  (OTPHUUATENbHBIN, HEHTPANbHEIH HIH  [ONOKHTENLHBIH), HWHAWBUA
obmenHBaerca sueprovHgopmanuei ¢ apyrumu CYMHOCTAMM M CO CPEAOH CBOEro
o0MTasiHA, T.€ BLIOWpacT OAWH M3 BapHAHTOB CBOETO Pa3BUTUA W AKTHBH3UPYET
COOTBETCTBYIOWY0 emy HubpopMmauuio B POKAJIAX cBOMX NHUHOCTHBIX ACHEKTOR.
[locne vero npoucxomur «nepesarpyska» Beel BKC I'COC Yemopexa - BeifpanHas
nporpamMma Cyapbbl HaUHHAET BhINOAHATHECA. CHavana OHa 3anychiBaeTCd HA TOHKHX
MIAHaX B TonkomatepdansHbie Matpuusl JHK (TpeTes 3sHeprouHpopMaLHOHHAA
cnrpane JIHK, cM. [3]), n npossiierca xak «BOAHOBO# reHom» (BOJHOBHIE MATPHUBI
JHK »n PHK). HWundopMauus 3THX TOHKOMATEPMANLHBIX CTPYKIYp ONpeaender
(YyHKUHOHHPOBaHHE N0 BBHIOPAHHOH DporpaMMe W COOTBETCTBYIOUIMX MM
MaTepHaNnpHbIX o0pazoBaHuil — Maxpomonekyn JTHK 8 xpomocomax (reHoM) u
matpHunblx PHK (MPHK), kotoprie onpeaensior nocneayiomuii cHHte3 6eakop M
NOCTPOCHUE HA UX OCHOBE BCEX CTPYKTYp B KIETKax opravusMa denoneka [50). Ecin
Uenosex HEraTHBHO MBICAWI W TOBOPWI, COBEPINAN OTPULIATENBHBIE TOCTYYIKHM, TO
AKTHBUIUPYIOTCA TI€Hbl, OTBETCTBEHHBIE 3a pajpylleHne KISTOWHbIX CTPYKTYp -
pazenBacTCca Hone3Hk. EcnH e KeNaHHWA U MLICAH YeoBeKa OLUIM CBETIBIMHK, H ero
XKHU3HEHHBIH MyTh OBLT OTMEYCH AOOpLIMA MOCTYNKAMHA, TO AKTHBH3IUPYHOTCH TIEHBI,
OTBCTCTBEHHBIE 733 PACUBET KJIETOK #  BCEro OpraHMsMa B UEIOM  —
YeAOBEK 3A0POB, IHEPrHYEH H CYACTIIME,

173



[TosToMy Ins ycrewiHol sBomtouHd YenoBek NOMKeH caM CO3A4aBaTh (TOYHEe
AKTHBHU3HPOBATE YXKE WMEIOIIHECA B CROEH FHNIEPCRepX(DOKANBHON CHCTEME) 3aluHTHEIE
nporpaMMel  3a0poses, JlobeH, Mygpocry, CdacThia, I'apMOHHM W T.n. ¥ 4yepes
DOKAJIB] sanycTuTh HX Ha HcrnoNHeHHe B BoHOBhie Marpuisl JJHK u mPHK.
B yacTHocTH, 3TO MOXeT ObiTh UENEHANPABICHHOE BKNIOYEHHE MPOTpaMM VLA
OCYIIECTBIEHUsL PpErcHEpaTUBHLIX TIPOLIECCOB MO  CaMOOOHOBIEHHIO KJIETOK —
MPOLECCOB OMOJIOKEHMST K beccMepTHs, O KOTOPBIX MEuTaeT Yea0BedYecTBO. Jobas xe
Oone3nt - 310 yupasndemas sHeprouHdopMaluoHHad cTpykTypa. Hcnenenme maércs
YenoBeKy Kak BO3HarpaxeHHE 3a TO, 4TO OH HE Pa3pyLIaeT CBOI HEProCHCTEMY H
uHaxoauTcd B ['apMoHKH ¢ oKpyxarominM ero Mupom, 1. €. Beinonuget 3akous! KocMoca
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5. BOJIHOBOW I'EHOM] —— [BONHOBGLIE MATPALEG £
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& 1 @
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TEHOM JENOBEKA (GHK) [KPUNLmMs MATPAUHBIE PHK
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lTPAHCﬂﬂL{Mﬂ
BENKOBAR PETYAALIMA CMHTE3VPYEMBIE
PARELTTROE B INETKAX
- BESNKOBLIE MOMEKY b | msse]

Puc. 2.4-1. Ynpowenuan cxema ynpasiaenns CBEPXCO3JATEJIEM npoueccamu
OenkoBOro CARTe3a B KiaeTKax opraHmsma Yenopeka HA OCHOBe TeHeTHYeCKoH
nadopManun. CTpenxaMy MoKasaHel npoueccs ofMeHa sHeprouHdopMauHe

E. H. BeceneuckuM ObLi0 yCTaHOBNEHO, YTO IPOTPAMMHUPOBATL CBOH MATPHII
AHK MOXHO, nporpaMMupys: 1) snepronndopmaiyoHEble  KPHCTANTUYSCKHE
petigrku; 2) cBoM cobeTeenHble THepeBepx(pokanshbie cTpykTypsl AVIIU, VXA,
MOHAJIBI u  CBEPXMOHAABI;, 3)TomkomaTepuambHele Tena  AYPbI;
4) camo ¢usmueckoe TEJIO. Ha ocHoBe 310ro # npemnaraetca meronq BeeneHckoro
MO3UTHRHOIO MCHXOIEHETHYECKOTO caMonporpammuposadus matpul JTHK.

JTioGoit  NpoLecC  NCHXOIEHETHYECKOro  MPOrPaMMHPOBAHMS  MOJNHOCTBIO
koHTpoiMpyeTen  CBEPXCO3JATEJIEM.  YnpomgHHas cxeMa 3Toro npomecca
yNpaBjieHHsA TpHBeAcHa Ha pHc. 2.4-1. B Yenoeeke Hayku reHeTMKa W MOJEKYIApHAS
Ouomorus, nsyqaromme maxkpomonekynts! JHK u PHK, paGotaroT B KOMIuEKce ¢
KUGEPHETHKOI.  3AeCH HMMESTCa B BUIY NPUMEHEHHME TEOPHM KHOEPHETHUECKOro
NporpaMMHUpOBaHus A paculddpoBKH reHetHuecko#t mHpopmaunu. Knbeprernka
Aa€T KoApl — KIIOYH K MNOHUMaHm ToH HHQOpPMALHK, KOTOpas 3alM@poBana
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HE TOJBKO Ha (Qu3MueckOM naHe B MakpoMonekyinax [JHK B xpomocomax
marpuuHbx PHK (MPHK) [50] n B «BonnoBOM reHome» JJHK # B BOJHOBBIX MATPHLIAX
MPHK [533], HO ¥ B COOTBETCTBYIOIMX CTPYKTYpaX Ha TOHKHX miamax [l,3].

CBEPXCO3IOATEJIb pykoBoaut 3somwouncii YenoBeuyectBa ¢ HOMOIUBIQ
TPHHAMUATA Co3Be3lHH 3Hakor 30a#aka (1A KaXKIOTO HHAMBKAA CYILECTBYET CBOH
3HaK 301Maka, moA KOTOPBIM OH DOIHICH), KOTOPbie NEPeNakT 3HEProuHGPOPMALINIO
ot CBEPXCO3JATEJIA momam uepes [lnaserapHpie GUHOKOMILIOTEPHl — CHCTEMY
Benukux nupaMuA 3eMIIH M APYTHX CAKPAIBHBIX TO9eK. ITa HHOpMALH NOCTYMaeT B
BHACOKOMIBIOTEPHBIE CHUCTEMBI THMepCBepxpokanbHbix crpykryp (BKC ['CC),
4YTO TIO3BONIAET HEMOCPEACTBeHHO  ynpaBaatk POKAJIAMUW  OVIIW, OVXA,
MOHAJNB! 1 CBEPXMOHA/BI mone# (puc. 2.4-1).

Koasl (xmoun) mrd pactuM@poBKY 3TOH SHEPrOHHGPOPMAUMH MEPEIAlOTC OT
CBEPXCO3JATEJA kak s «eonHoBod reHom» JJHK, Tak ¥ B BOJMHOBBIE MATPHMLibI
m-PHK. Oxasesaercs, 410 JJHK u PHK — 310 3HEproMH(pOpMALIMOHHLIE TEHETHUECKHE
CHCTEMbI MPOrpaMMHpoOBaHHA, paboratoye coBMecTHO. OTMETHM, YTO JJIA KAKIOTO
M3 MHPOB (MHUKpO-, MaKpo-, ) B MHpO3JJaHHH CYyLIECTBYIOT CBOH THME Matpun JTHK u
PHK, xoTopeie ynpaensioTca pa3sHeIMH Kofamy (kmodamu). Hanpumep, y yenoseka —

aro uenoseueckas [JIHK, paccmorpennas Bmime, y Tlnanetrm - [nanetapuan
kocMuyeckas JHK, a y Tlanaktuku - Tamaxtuueckas Kocmuueckaa JTHK,
H 3TH TpH THna JHK uMeT pasnutrble KOABl YIpap/ICHHA.

CywmecrByeT MHOIrOKpaTHas 3a1lMTa nng NpEAOTBpALLEHUA

«HECaZHKLIHOHHPOBAHHOr® HOCTYNa» K TeHeTHIeckod wHpopmauuu. Hanpumep, ans
AHK ncnons3yerca oana KogMpORKa, KOTOPYIO [0 aHAfOTHH ¢ Nepenadeii oBhdHBIX
NEKTPOMArHUTHBIX BONH MOXHO YCNOBHO Ha3BaTh «HMacToTHoM», a mnd PHK
MPHMCHACTCA COBEPINEHHO ApYyras KOAWPOBKE, KOTOPYI0 MOMXHO YCIOBHO Ha3BaTh
«dasosoit».  Tonbko NpPM HAMMYHM 3THX ABYX KOJOB BO3MONHA TPABKILHAN
Aewndposka noctymaomeii or CBEPXCO3JIATEJIS] sueprowndopmaunu. Janee wa
OCHOBE 3TOH 3HEPrOMHGOPMALIMK, MOCTYMHBLLIEH B BoAHOBLIE MaTpunsl JJHK u m-PHK,
Ha (U3HIECKOM TUTAHE MPOMCXOIAT W3BECTHBIE B MOIEKYJISPHOH GUOMOTHH MpOUECCH]
TPaHCKPHIIMH H TPAHCIALUMR. TpPaHCKPUITLUMA — 3TO NMPOMCXOAAIIAd B AAPAX KIETOK
nepeszanuck HHQopmanku ¢ JHK xpoMocoM Ha uu(pOpMAlHOHHBIN NOCPEAHHK —
maTpuykylo PHK, xotopad 3aTem BLIXOAMT U3 sapa B uuTOonnasMmy. TPaHCAAIMA — 3TO
NOCIEAYIOWHHA CHETE3 GEIKOBHIX MOJIEKY puOocOMaMH Ha OCHOBE MHPOPMALNH 3TOH
M-PHK. 3aTeM Ha O0cHOBE CHHTE3HPYeMBIX OENKOB CTPOATCH BCE CTPYKTYPBI B KIETKAX
opraHusMa 4enoeka, OTMeTHM, YTO IUIA BCeX CHCTEM HAa KAXIoH CTagW BBIILE
OIMUCAHHOTO MPOUECCa YNPABACHUS NOCTOAHHO paboTaloT CHUCTeMbI, 00ECIeYHBAKOIME
ofparuyw cBaze ¢ CBEPXCO3JIATEJIEM - Ero KoHTpoas # KOPPEKLMIO.
AHanorHuHeiM  00pa3oM  OCYNIECTBAAETCA  Tiépeqava  IHEProWHGOpMAuMH  OT
CBEPXCO3JIATEJIAl & moGomy *HBOMY CYIECTBY HA 3eMine H e€ paciuugpoBKa
AR YNPaBNEHHA 3BONIOLUHMOHHBIMH NIPOLECCAMH.

Teneps CTaHOBUTCA FOHATHBHIM, IOYEMY, AKE MONHOCTHK) PACINMPPOBAB
CTPYKTYpy redoma Uesoseka Ha (pH3HUECKOM TIIAHE, YuEHBIE HE MOTYT YCTAHOBHTS, KAK
pafoTaeT CHCTEMa I'€HOB: KOTAA M MOYEMY BKIIOUAKOTCA OAHH TeHBI H OTKIIIOMAIOTCS
Apyrue. BcmencteHe sroro B wieTKe 06pasyroTcs onpenenéHHble Oenku, a CuuTes
ApYrux, Hao0opoT, npekpainaercs. Jaxe ecnu Gynyr o6HapyskeHbl TeHb, BbI3bIBAKOUIKE
OHXOJOTHIO, CTAPEHHE, CMEPTh, [APU OTCYTCTBHH KIIOUEH-KOJOB TNPSIMOE YHPaBICHHE
3THMH TeHaMU JAng  Yy4y€HeIX OYAET HE BO3MOXHBIM, JTO M €CTh 0OpaTHas CBA3b
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KOHTpoNa W koppekuun bora. Oanako 5T koael ana ynpasnenus JHK wm PHK
conepkarca B BKC I'COC Yenosexa (Tam ectb Beg!), [103TOMY OTKPLITHE aKaJeMHKOM
BeenenckuMm  crpoedus  BKC T'COC  no3sonser HenocpeACTBEHHO  YIPaBRIATH
©OKAJIAMH VLUK, AYXA, MOHAIIbl u CBEPXMOHA/BI, a uepes nux
OCO3HAHHO BKJIIOYAThL HYKHEIE KOABI, BNHAOIIHNE HA HEHPOHHO-TEHETHYECKYIO CHCTEMY
qesiopeka (JIHK, PHK u cuntesupyemslie G6enkut), BBoas nporpammel 3gopoeea, JIrooBH,
Myipoctn, Cuactes, VapMmounn n becemeptus. Mb umeem Boxkectsennoe Ipaso
CpoGoael Bonn n Cpoboapl Beibopa — BHIUIIOYHTE NpoLieCC CTAPEHHA OPraHM3Ma M
BKTIOYHTE Matpmuy beccMeptns. Ona ecTh y Bcex, HO €€ HAZO0 AKTHBH3HPOBATD.
Has sroro HeobXoAHMO AaKTHBH3UWpPOBAaTh HOBBIE MaTpuibl QcoszHanus «[IBerok
Beenerckod Qyxoeno#t Jhooeu u Myapoctu» (LIBJIJIM) Llectoii u Bricumix Pac.

«Mexaynapoanas Axanemus Hayk ITnameraproro u Beenenckoro CuHreza
Ocosnanus  Yeaoseyectsa» (MAHIIBCOY) Ha Oaze «Mexagynapoanoro Llewtpa
Kocmuueckoro Pazyma» (MOO MUKP) ocyniectnser Beenencknit Cunres Ocoznanus
HenopeuecTsa Ang NepepBoia Hawlek UIMBHIM3AUMK HA HOBBIH YPOBEHE MAIWJIEHHS YEpe3
aKTHBW3aiMil0 HWOBBIX Matpuit Oco3nanms Ilectoit w Beicuux Pac  «llBerox
Beenenckott Hyxosro# JIo6BH u Myapoctu» H TpOBOAMT IOArOTOBKY MIOAEH K
flepexony B uerblpéxMepHoe npoctpaHcTBo (3onotoi Bek) — Bnoxy Becemeprtus.

boxbnHcTBo cnywmareneid Akagemun MAHIIBCOY, aktususuporas caoo JHK
uepe3 HoBpie Matpuibst OcosHanuA «Leetoxk Bceneuckoit JlyxosHoi Jlro6Bu u
MynpocTtu», peansno wamennmin cpoto Cyas0y. OHH coOBIMNH HAM O MO3HTHBHBIX
M3MEHEHUAX B CBOCH JKU3HH, 0 KOTOPBLIX MEUTAIOT MHOTHE. DTO — O3OPOBIEHHE H
OMOJIOKEHHE HYEJIOBEYECKOTO TeNa (M30DaBieHMC OT XPOHMHMECCKMX H BPOXIEHHBIX
3a00IeBaHiH, peTEHEPALMA YTPAYEHHBIX OPraHOB, rapMOHM3ALMA PabOTHl HEPBHOM,
MMMYHHOI M Bcex APYTHX CHCTEM OpraHM3Ma); BOCCTAHOBJEHWe NCUXUKA (M30aBneHue
OT 3MOUMOHANBHEIX (IIOKOB, XKHIHECHHBIX TPABM, NEPEKHBAHHKE, CTPAXOB, KOMILIEKCOB,
00M 1, IENIPECCHH, APOCTH, PEBHOCTH, THERA M T. I.); HEHTPANU3aIHA THYHBIX, CeMeltHbIX
W  pPOAOBLIX TMPOTPaMM YHMYTOXEHMs (nporpamMMsl caMoyOMHCTBAa K CMEpTH,
MHOTOKPaTHO 3alMCaHHBIE Y MHOTHX Ha T€HHOM YPOBHE) M p.

Caymarenn MAHIIBCOY wpayummuces cobmopate KocMuueckne 3axombi,
BEINOMHATE TEXHWUKY O€30MACHOCTH (3THKY «HE HaBpelu), XHTb B [apMOHHH ¢
Hpuponoi. PaGoras aneprusamu Boxecrsennoi Jlyxosnoit JTio6en, Mupa, Myapocty s
['apmMOHMH, OHM cTamd CaMi NMporpaMMuposath ¢80é Bymyuiee ¥ peasbHo H3IMEHSTH
cBor0 Cyapby. 3a CHET 3TOTO OHH JOCTHTIM TBOPUCCKON pEANH3ALNM, POLBETAHNA,
ycrnexa B XKH3HM M OH3Hece; Halllin CBOM AYXOBHBIE IIOJOBHHEL, OOpelln ceMelHoe
C44CThE, OMArONoay4YHe H BHYTPCHHIOW TApMOHHIO. AKTHBH3HPOBAB CBOW JTHYHOCTHEIC
acriektel — JYINY, IYX, MOHAJZLY u CBEPXMOHANY, — cnymatenn AkageMun
PE3KO TIOBBICWIN CBOH MHTEJUIEKTYANhHO-AYXOBHBIH YPOBEHb. ITO a0 UM MOUHBII
UMOYJLC K OTKPLITHKO CBEPXCIOCOOHOCTEH: ACHOBMAEHHA, SICHOYYBCTBOBAHMS,
TENENATHH M APYrHX 3IKCTPACEHCOPHBIX CNOCOOHOCTEH, KOTOPBIE Tak HeoOXO0IMMbI
B OniHece (MpeABUACHHE), TBOPUECTBE M JTMHMHOH IKM3HH.

Bal MoxeTe BHECTH CBOM BKJIAA B J€N0 crnaceHMs YenosedecTBa B nepHoA
HaIBATAIOLIEHCA MIaHEeTapHOH KatacTpodsl (CMeHB mnonwcoB), okaszas MITKP
(puHaNCOBYI0 H MOOYID APYryI0 MOMOUIL (B T. 4. B M3AaHWH KHHI), a TAKXKE MPHUHAB
yyactHe B Ilnanerapvoi pabGore, npoeogumoH Ilenrpom B MockBe M B HalIHX
NPeACTABHTEALCTBAX B ApYTruX ropoaax. bByneMm Bam paiwl ¥ npH3HATETBHEI.
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MEXOYHAPOOHAA AKAJEMWA HAYK NITAHETAPHOIO u BCENEHCKOIO
CUHTE3A OCO3HAHMA MYENOBEYECTBA (MAHMNBCOMY)

Mexayrapomar Axanemus Hayx IlaanerapHoro vt Beenenckoro Cruresa OcosHanna UemobedecTsa
(MAHTIBCOY), coznarmas npu MUKP, ocymectriseT nourotosiy Uenosevecrsa k Kragrosomy Iepexony
B YETLIPEXMEPHOE IpOCTpancTso (3onoroit Bex, wm Dnoxa Becemepmin) Ha HOBBIEL JBOMOLMOHHbBI YPOBSHE
illecroit n Bricimix Pac uepes akriBH3aLpio HOBuX Marpuy «lfsemox Beerencroii Jyxoeroit JTwbeu u
Mydpocmuy. OCyluecTRIET TOCYIAPCTBEHHYIO TIPOTPAMMY B DAMKAX HayyHolo npockTa; «Cracenme
3oororo remodonia JLIAHETEI B YCNOBHEX HAIBMIAOMIEHCH TL18HETAPHOR KATacTpodni (CMeHKI
TOTIOCOR); HPOrHOZHPOBAHHE, NPEIOTBPACHHE W IHKBRIANAA FIO0ANLHLIX NAAHETAPHBIX
IKOJIOTHHECKHX H TeXHOTEHHbBIX KaTacTPod, BOKH, TEPPOPHIMA, NPEICTABITIONUIMX YIPOIY BCEMY MDY,
AJI FADMOHK3ALIK OKDYAATOWEH cpefal 00MTAHMS W 3aWHTHL Jxonorvd Yermoneka, 3emm ¥ KocMoca.

Paspalotana merofuka BoeeHckOro MHOTOCTOHHAIX TOPCHOHABIX 3aliT BBICIX ypoRheH W3
Ayxosuoit onomnasMel Jlwdsuy, Orug w Crera Henoseka («MepwaGa-Yuusepcym-3neytarpon» — MY3)
e cosaanns Jlyxopnoro 11ima rocynapcTsa B o3aulMibl HEPTOMHOPMALMOHHEIX TIPOCTPAHCTRA ILTAHETHI,
Poccyin v Yenosexa, 71 COXpAHEHHS XIB3HH B SKCTPEMAABHBIX CHTYA (X, HEHTPATH3ALIMH HEraTHBHOH KapMb,
HapKOMarW#, 4CpHROH MarvK, TPOrpavM YHHUTOKEHUA, pabersa, 30MOHPORAHUA; 3aLMTH IAMATH YCTOBEKA H
KOMIBIOTCPOB OT CTUPAHUA Np¥ CMERe TOMOCOR, Ipk [lepexone B uwermpéxmepHOe POCTPAICTBO,
OT TICHXHYECKHX M YICHXOTPOHHBX poyzeicTsuil. TIpoBojyics nOIroToRKa COCHIPYIT BhDKHBaHKA, CTyG
criaceHud ¥ kaJpor it MYC cpemd rpaIascKore HaceieHs.

Keaarounx mpumsth ywacte B npoektax MIIKP mo cracemmio Yenorewecrra MAHIIBCOY
npuraluaeT Ha Kadeapy nobsiuetims kpaHpukank 10 Keevobuaoaepremike «ax mmennms Bymymee»
JNiS MMTEHCUBHON OTPalDOTKH KapMbt W NMPHOOPETEHMA HABLIKOR TIOCTPOCHMA 3HEprozamt MVY3.

Ha Mexpnynapomoit koagepeniian KocmefuoanepreTuia npusHana vaykod Byayimero, yaoctoeHz
Jiunnoma u BHecelia B peectp «lyodansHOR konoro-uHpopMalmorkol cucremiyy (IHC) 1 B Gank
IKONOMHYECKHX CEPTH(HMKATOR 1A HHBECTHPOBAHHA H PeAlH3AIMM KaK NpOTpaMMa,

KOCMOBHOJIHEPTETHKA — 22 kypca HHTeLIRKTYAILHO-TYXORHOTO COREPLICHCTBOBAHASA

1-# xypc - KOCMHYECKHE 3AKOHDBI. OznoporieHue GiEHUISCKOro Te1a OT Coltell, LILTAKOR, TOKCHHOB.

2+ xype - OYHUIEHHE ToHKHX TeNT, nobega Hal IMOUMSMH, CTPACTAMH H (IOPOKEMI.

3-it kype - PASBUTHE HHTEJLUTEKTA — pacumpenue NpeaenioB ceoero Pasyma.

4-ii kypc —~ O3APEHUE ~ u3bapnenme oT WHAMBHAYATHHOH HCTATHBHON KapMet. Pabora co cTMXHAMH.

S-# wype - YIPOCBETJIEHHE — napaborka nonoxafreqpHoil kapMer ~ 106pbIx NOCTYTIKOB,

65 xype — BOCXOWAEHME — orpaborica kapmuuecix nonros “Jlpesa soi’” vepes Kanan MHTyiimm

7-it xype — OCBOBOXKIEHHE ot kapmirseckiX CRI3EH 9epe3 THIEPUEHICHTATRHEIE MCIHTALH,

8 kypc — ICHOBUJIEHHE v TEJAENATUSA — cusrpmanie HHEOPMALMM 8 NPOIILIOM, HACTORINEM 1
Oymywiem. Buagcaue aypel. Pabota ¢ Kocmuueckinvsi oneparopamy Bresemubx 1iuBrtmsaii.

9-ii xype — TPAHCOROPMALMA - metopl peobpaiosasiun JHEPTHiT TOHKHME TeffaMy Ha [naneraptom
yposHe. Kapmimeckoe jiardocTiposanpe.

10 kype — Uernipéxmeproe IIPOCTPAHCTBO - teopus v ipakiid, DOPMUPOBAHHE TOPCHOHHBIX 331104T
vz «Mepkaba—Yuupepeym» ¥ pabora B ITOM MaMepeHun, Kapmuueckas KOPPEKLHAL.

1 kype - RTOCTWDKEHHUE CBEPXOCO3HAHHSA. Pabota ¢o ceouM Beicumm "'

12 xypc — NMIAHETAPHOE CO3HAHUE —orpaborka {Tnaseraproil Kapmbi.

13 xype - TPAHCKPHALMA — Meton BUACHHA pelueRHs npodaeM.

14 kype ~ KOCMOBHOXWPYPIMSl — OMOTOKEHHE OPraHM3Ma, BOCCTAHORICHHC H 3aMCHA MATpHIL,
PErCHEPALKA OPraloB HA KIETOMHOM YPOBHE.

15 kype - Nsrumepnoe IPOCTPAHCTBO — TeopHs M HPAKTHKA 3HCProMHGOPMALMOHHOMD 00Mena
mpy pabore ¢ BelicnmMM POCTPAHCTBAMM Ha | aaKTINecKoM ypoBHE.

16 kypc ~ YHUBEPCYM-3BE3JATPOH — rTeopus M MpaKTHKa  LOCTPOGHMA  MHOTOCAOHHBIX
IHEPrOHH(DOPMAUHMOHHEX (TOPCHOHHBIX) JauMr Beiciumx ypostefi.

I7 xype ~®OPMYJIA YCTIEXA, BOTATCTBA n CHACTDBS - varepuaTiiaims se1asi.

18 1ype ~ 6-mepnoe-IIPOCTPAHCTBQ - sneprouHdopmariionsbsi obmen Ha BoercsckoM yposse,

19 kypc - MATPRUbI OCO3HAHHA a 3HAHMS: aktvmizauus HOBbIX Matpuil Ha Beenescxom
YpoBHE H pabota uepes HHX.

20 kype —HBMEHEHHE KAPMbI BYQYIUEIO: u3MeHeHne coObITHR, MAaTEPHaTH3ALHA.

21 xype ~ KOCMOICHXOJO0THA — BLICHIAA TICHXOUIOTHSA - Chnres Jlyxossoro Havana,
Tlcwxonorin, Memnpnn) v Actpononim.

21 kypc - CBEPX3HAHME - nocnoxerue Beenenckoro  KocMuveckoro 3uawma,  [lomkmodedne x
IHEprorHbopMationtoMy Basky 3uanuii Beenewwod — KJIHOY K BECCMEPTHIO!
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Memxaynapoanas Axagemusn Hayx Ilnanerapuore m Beedenckoro CHuTesa
Ocosuanns Yenosevecrsa npu MUKP npennaraer Bam crenyiowme wouru:

1) MetognveckHe ngco0Ma ®  BHACOKACCEThI WO
NOCTPOCHUKD IHEPTOMHDOPMAIGOHHBIX 3auiuT «MEPKAGA-
YHHUBEPCYM-IBE3JATPOH» (MY3) nomoryr Bawm
CO31aBaTH ROKPYT celfi CHCTEMY aBTOHOMHBIX MHOMOCHOHHEIX
JAIMTHBIX TIOSICH U3 AyXoBioi Suoennasmel JIiobeH, Orva u Ceera,
KOTOpas 3AWHTHT Ballly DaMsTh 0T cTupaxus IPH CMEHS [TOTOCOB
H MNOMOXET TEpeNTH HA  HOBYIO CTYTIeHs OJBOMIOUMHM B
HETRIPEXMEPLIvE tpocTpancTBo. «Mep-Ka-ba» [l. Mensxucenexa —

Toubko 1/48 gaciy MY3!

2) «TAWHA BEJUKHX
MUPAMAL B CEUHKCA» - 10
Kuura TMocsauienutl, akkyMympyloian

: . B cede JHeprHg BhlCiunX MHOMOMEpHEIX
npocrpaHeTs. OHa oMoer BaM soith B HoBelit Mup suepruit 3onoraro Beka u
CTaTh COBCPHICHHO HPYTHM — CeeTnbiM, Yncrsmv, dyxosueiM, [lpexpacrsim u

|

MCFARHCKM & 5L

TAMHA BEJIHKMX
MHPAMHA H COAHKCA
PACKPHITA

ST NIAHYTAFHLE FROWESIRKTERFLE,
TRPARTENHOME OO SR PHTM
OEEA B VHHEM H SN 0IIEH SCET)
WHEOTTH Ha HLAE

Fapmonnunpim Yenorekom Iectoit Pack. B Kwwre pan wmpowmii ofsop no
BeymkumM mHpamiaam HallieH naneTsl. Packpbrta TaitHa [TipamMut u Clmexca xax
TlnaneTapHeIX  OMOKOMNBIOTEPOB, [OCTPOCHHBIX NPSACTABUTEIAMH  Belcumx
Linewm3anuil, ceazaiHbX ¢ 13-10 Co3seaniamu 302kos 30MaKa H ynpapnsIonxX
SBOMOUKMEH BCEro JKMBOTO Ha Jemiae 1o hporpammam «Kosieca Canicapui»
(mepeporvtoienwid).  TIpuBeseHa  npaKTHUeCKas — METONMKA — NPOBEACHHA
[InakeTaproli runepisensenTanbiolt MeauTaimn Mupa, Jiobpu u apmoruu.

: 3 BCETEHCKHE MATPHIIbI '"Neemox Breaencxoit
Hyxoenon /Tobeu u Mydpocmu', KOCMHYECKAS FEHETHKA:
AHK  Csepxcrnocofnocmeii, TDemuanemocmu u  Beccmepmun
a1x ofipemenus Cynepnavamu, Yenexa, bozamemaa, Hpoysemanien,
300poavr, Jaugunn, Tobeu, Mydpocmu, Teopuecmsa, Kepmsen-
nocmiu, Hyxoenocmu, Cuacmen u Tapmoruun (B AByX TOMaX).
OTa KHUra COJEPHMT HOBBIe SHEProMHGOpMALMOHHEE Blenencikue
Mmarppubl  «LlBeroxk Beenenckoit dyxoenoit JloGer u Myapoctws
(UBJJIM), 1o kortopbiM Oyaer 3BOJAKHIMOHHPOBATL BCE KMBOS HA
Haweil nmawere B LI TercAaveneTHm. Ona nomoxer Bam
AKTHBU3HDOBATL NOTIONHHTENIBHbBIC XPOMOCOMb, CITHPAIH H KONOHBI
AHK ¥ Acnombs30BaTh pesepBHbIE BO3MOXHOCTH Bailero ronosHoro
Mo3ra s paclunpeHHs cBoero CoshaHud M Oepexoid Ha HOBOES
Kocmiueckoe MblLITeHHE H OTHEMHO-TONOTPAQUNECKOC METLIPEXMEDHOE BOCTIPHATHE mupa. Ecmi Bmi
00nanaeTe NOCTATONHBIM TEPIICHHEM H KeNaHueM, To Bam He cliokwo
OyeT BHIMOIHUTE DEKOMEHTALMA, KOTOPhiE TPESITArAIOTCH ABTOPAMM
A pabotel C MATPHMLAMHM. 2TO NO3ROIMT BaM ACTKO W3MEHUTHCS,
NOIMTHBHO NEpenporpuMMitposatt ¢Bord Cynsby, ofpecrw [enuans-
HOCTh, (BepxcnocoOHOCTH M ke BecoMmepTne, Crath Ceeriem,
HuctbiM, JlyxoBHbM, [lpekpacHbiM K T'apMORMUHEIM  Ye/10BEKOM
Hliectoil ¥ Bricinix Pac M (I0IroTORIEHHBIM

BCENEHCKNE
MATPULLI

N AP HIRHM kIt

HEWPOHHO-TOPCHDHHAR
MOOENL CYPOEHWS .
BCEAEHHOW M EE
MATP ML

ROCMOEMO JHEPFFETHRER
L Y-

i
WUE

soiith B Hoentii Mup dBepruit 3ongroro
Bexa.  Jinm npaxtmueckoii pabomi ¢
mMatpstamn IIB/1ITM srinywennl «locodns
AR PACKPANIMBANKM) B IATH “aCTHX.
4) «HEHPOHHG—TOPCHOHHA}I MOJETL CTPOEHHA BCEJTEHHOH
H EE MATPHIAID) — » 37100 xamre Bbt 03HaKOMHTECE C HOBOM MOEALIO Mupo-
30aHAA, COrNacH) KOTOPOW, BECh OKPYNAKLIMA Hac MMD IIyDOKO CTPYKTYpH-
pOBAH M KpHCTALTH30BAH., Mel HBEM B JHEProMH(OPMAUMOHHBIX MATPHIAX
KpHCTALTHYECKHX PeIETOK MAapoananus. 10T DecnpelesbHbili MHAP HAROIHEH
AHM3HBIO TOHKONQNEBLIX CIPYKTYP, oOnamaiomwinx CO3HAHHEM pasHbIX YPOBHEH.
ITo cyrn, ra KHHra ABNAETCA HOBBIM M JHAYHTE/ILHBIM LUATOM B MOHHMAHHH
ryOHH MaTepHH MHOTOMEPHBIX HPOCTPAHCTE M BCETD MHPOYCTPOHCTEA.

" M e et
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HayuHno-nonynsapHoe M3faHHE

Beenenckuin EBrenun HukomaeBuu

YEJIOBEK — 3TO BECCMEPTHASI CBEPXCYILHOCTh _
CO CBEPXCJIO)KHOM MMNEPOOKAJIBHON CTPYKTYPOM
CO3HAHMSI, CTIPOEKTHPOBAHHASE CBEPXCO3JATEJIEM

KOCMOBHO3HEPTETHKA
Boicwee Axademuuecxoe obpazoeanie

RO INEPZOUNPOPMAUUORHOMY OOMeEHY

Hayunsiii penakrop Coaneqnbtii I'ennaguit Jayaprosu4
Hayunsili xoucyapTant Beesencxan JlwbGoBb AnexcanapoBna
Tomomp B odpopmnennu [peodpaxkenckas Mapus Hukonaepna,
Beeaenckuii Alekcanap AJIEKCAHIPOBHY

H3n. annenzna cepus U Ne 00769 or 20 amBapsa 2000 r.

Monsucano B nevare 02.02.04. ®opmar 60x90/16. Bymara «Cuerypouxa» 80 r/m’.
Fapuurypa «Taiime». Yen.mew. n. 5.0 VYu.-usa. n. 5.0
Tupax 1000 3x3. 3akaz Ne 02/02

Mexaynapoanas o6lecTBeHHAR OpPraHH3aNMs
«IIEHTP KOCMHUYECKOI'O PA3YMA» (MOO MIIKP)
127349, Mocksa, Illenkypcknii npoein, zom 10, k. 108.

Ten/pakce; (095) 901-15-00.

Ha nocnegneii crpanuue OONOXKKH KapTHHA XYAMKHHMKa-paHTacTa
I'. U. Thenxo «flapaiiensiote mupoln
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B 6ecnpe,qenbnb|x MHOI'OM&prIX
PeanbHoCTAX = cucreme ﬁd’narmenbublx,
3epKanbHbIX . U np)’rux MHpOB' - cyunecr-
BYIOT UHbIe BNOMHe coanarenbnbfe W. camo-
cToATenbHble YacTu nnq,uocmmx"acnbrrda
Hac camuXx; tg;;:n‘(‘:opa'ue B.OAHUX CrlyYasx. BO
. MHOro'.pas osﬂa]’ l'lebI u Cogep- -

WeHHb! U nNpeaB yiliee. (Hame Bbic-

. * wee ‘A),:a B npyruxe n MoryT ObITh
- 3n06|u=|mn yponnua EBG)I(ECTBE'H-'

"HbIMU_ (Hawe. An3weed 5™ 310 hmrq O TOM,

. n ~ * KaK JOCT™M4b U cnu'rbca €3 AM | Bbicwium

' . A, uToGbl obpecTy JyXe | ﬂ)ﬁpame-

| * Hue, npocaermerqle B -; DR, - er

Yenoseks — 310 ' GetcMepT 1an. . CBepxcylyyos i pOBaHHas

CBepxcoagaTeneM Kak camopas ' M iﬁa;:amo-
nporpamMmmupyowascs cﬂcTema,Hme aiﬁﬁecxoﬂ *’T OBEM NamMaTy. .

3710 6GuonnasmeHHoe 06 aaoBaH,he.MﬁOrouép 8 B Bine

CNOXHOM Bwneordmnbroregou cuc-‘l'emm,u npencias. B81.-COf ’___]'lglnep-

cBepxX(OKANbLHY CTPYKTYPY (FC@C)- - .MHO \ep eprousgopma-
UMOHHYHO ronorpammy, CBSH32HHYHO C CTBOM .,NPoe ‘-s-'-'"“r BEHHO-

BpeMeHHbIX MMPOB, KOTOpas nepeMeLls .
Takue «MUCTMHeCKHe» acheKTbl TMRHOCTI HENOR Ka K Wa, Oyx,
Moxnagna n CeepxMonaga npeacrasfiftor coou BN : sHpleODbpaso-

BaHWA B MHOTOMEPHbLIX. NPE 310 BTprl Efl: BCe eNIeHCKNUM

®okanbl - ronorpadus MauHOHH tntﬂ'e‘uhl MHOro-

MepHbIX Te MUIHBITEEMUHANLHLIX HEYHUETEXaeMbIX THNEPsYeek namaTy.
TYyp ABNAET Huaep ANbHbLIM. - AN BCeXe

Tuxuin, MeTtannos, Hepanoa,:l’acreuuu

oTHBIXMMeoeeka no MNid anaKTHKHBt;EHeHHbIX e

= DriacHO™HEEOH Oh 1" AHUA Bceneucxoro BeCb oxpypialnmwﬁ
Hac « Mup FHy6OK® aro*". n KpuctannuiosaH. Mbr, xmaeu B ..
MATPUUE = EanHen Cu Teme" ',.i'_';a, AH( O PMALNOHHBIX xpncrannuqecxux '
pewéTok Muposnanus, ces3biBaloll@ll BoeanHo I'CcDC BCex CVUIHOCTen-

- 3Ta KHUra sBnAeT J-IOB M U 31-|a~| TENbHbLIM lwaroM B NOHUMaHUU rrlqﬁm-l s
Matepun u CoO3HaHWA, MOCKONBLKY WOHa BKNOYUNA B cebs He - Tdnbica',
rpoMagHbli-onbIT Yenose4yecTga, Ho Kocmuyeckune 3HaHus, nepep,aHHble
aBTOpY NpeacTaBUTENAMM Bbleumx UBUNU3aUUN.

3710 KHura.lMocBslweHnn, KOTO A nom :
cBepx(oKanbHble CTPYKTYpbl j en
MoHagbl, a Yepe3 HUX NOAKIMOYUTLEA K
MHOTOMEepHbIX MPOCTPaHCTB. OTO npuBe
poBneHuio, .OMmonoRenunto u Camdpean
pute Bauly nNamMATb U BO3MOXHO Aaxe




