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ABA I
J30TepuyecKkue TeyeHuA
B MOCTCOBETCKUIA Nepuog,

Bcro CBOIO UCTOPUIO NtOAM NbITAOTCA MOHATb COOCTBEH-
HYIO CyTb U posib B 0b6Lem npoLuecce Bo BceneHHol. Moss-
NANNCL PENUTMKN, BCEBO3MOKHbIE HAaMPaBAEHUA U K/TAHOBbIE
CTPYKTYpbl. MHOr1e yTBepKaanun: Mbl «b6anKe K bory, n Tonb-
KO Hallia UICTMHA CaMan BEpPHaA».

C 0HOV CTOPOHbI, 3TO 6bl MOLLHBIA CTUMY/ K PA3BUTUIO,
C OpYyroi — 3T0 NPMBENO K U3MEHEHMIO BEKTOPA HanpasaeH-
HOCTM Ha MNPOTMBOMNOJ/IOXKHOE HanpasaeHue. OT MO3HaHWA
MHOroo6pasna NpPoLeccoB B MMPO34aHUN B LEIOM MLLYLLUX
3aUMKINAN TONbKO Ha caMmux ceba, 0603HAUYMB 3TO NMOHATUEM
«CamopasBUTME», KCAMOOLIEHKa» 1 T.n.

06 330TEepuKe B WIMPOKOM cmbicsie Ao 1980-1990 ropos
6b1710 M3BECTHO HE O4YeHb MHOro. Ho ogHOBPEMEHHO C npor-
pammamu no passany CCCP 6biam 3anyLieHbl NporpaMmbl No
pasBany NcuMxmku. MHorue ctanm pa3busaTtb 6bl, Kaneuntb
cBou cyabbbl 1 cyabbbl CBOMX UCMbITYEMbIX. ATOHUW Hanpas-
NAAN UX OT OAHOMN KHUIM UAN SOKTPUHbI K APYroi, KTO-TO no-
rpy3usica B Marmio U CNUPUTU3M, @ KTO-TO YLIEN C FOJIOBOM B
YyTeHWe BCAyX M Npo ceba pasIMYHbIX 3ar0BOPOB.

MoHMMaHWe Havyano NpuxoauTb nose. MNovyemy He npu-
HOCSAIT yCMNeX Te UK MHble YCTaHOBKK? M3-3a yero He paboTatoT
MaHTpbl, apdupmaummn, mbicnebopmbl? M noyemy 3sotepu-
yecKas nTepaTtypa He AAET NOHMMAHUA ObLLEelN KoHLenumu,
Ha/IMUO pasgesnieHne 3HaHUM Ha «YMCTO HayUHbIE» U KMUCTU-
Yyeckne»?
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Mpun aTOoM 0bLLee, TaK CKa3aTb, NAaHOPaMHOE BUAEHWNE HU-
KTO He cnewun/i NMoKasblBaTb B CBOUX KHUTax.

A Korga y anieKTtopaTta noABAAeTCA CIMWKOM MHOTMO BOM-
pocoB, HeobxooMMO opraHM3oBaTb BCTPACKY. Kpusuc, Tep-
aKT, 3aNyCTUTb KAMMATUYECKMEe UBMEHEHMA, pa3BA3aTb MecCT-
HYIO BOIMHY C LLe/Iblo NOMCKa U U3bATMA apTedakToB. U Tak no
Kpyry. leno B Tom, YTO NONUTUKA, SKOHOMMKA, apXeonorma —
3TO YacCTb TOro0 CaMoro Kpyra. 1 no mepe BO3MOXHOCTU HY-
HO pasbupaTbCca B O4HOM, APYrom M TpeTbem. B Hawem cny-
Yyae npomsoweén passan CTPaHbl CO BCEMWU BbITEKAOLWMMU
nocneactsmamu. Mocne «nmxmx» 90-x Nowam 3anyrMBaHuA
«KOHUamu ceeTta»: 1999-i, 2000-i, 2012-i1 n 1.n. o onpe-
OEeNEHHOM nopbl BCE NPOUCXOAMI0 B pamKax MapBapAcKoro
npoekTa v naaHa Janneca. 06 3Tom Mbl TOXKe BNOC/AEACTBUMU
NOrOBOPUM.

A 4TOo Ke B npupoge? Yto Mbl genaem He Tak, novyemy
CTanu Tak paneku oT Heé? BcnepcTBme yero nepecranm eé
YyBCTBOBaTb U ObITb BHE €€ HOPMAaNbHbIX 3HeproMHpopma-
LMOHHbIX npoueccoB? KaK CHATb WOpPbI C 133 U NocTapaTb-
CA COCTAaBUTb HEKYID MO3aWYHYIO KapTUHY, HEe OFPaHUYEHHYIO
OOTMaMK 1 npeapaccyakamu? [JaBainte HaYHEM MOHEMHOTY
pa3bupaTtbcs.

MoHATUA MHOTOMEpPHOCTU
1 3HepronHpopMaLUNOHHbI 06MmeH

MoHATME MHOrOMEpPHOCTb He HOBO. Ewé B XIX BeKe maTe-
MaTUKammM Bblnn caenaHbl pacyéTbl, KOTOPbIE MOKa3aau, YTo
reoMeTpuyecKkoe MPOCTPaAHCTBO, KaK eBKANAOBO, TaK U MUC-
KPMBAEHHOE, MOMET ObITb MHOTOMEpPHbIM. [feoMeTpuyecKas
WHTepnpeTauma MHOTOMEPHOCTU MOJMyYMia CBOE BOMJOLLe-
Hue B KoHue XVIII — Hauane XIX Beka B pabotax Mebuyca,
Akobun, Kenu, MNntokkepa, PumaHa, JlTobaueBCcKoro, nose, B
XX Beke, B paboTtax MUHbKOBCKOTO.
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Ho nepBbiM, KTO AOCTYMHbIM A3bIKOM 06bACHWUA NOHATHE
MHOTOMEPHOCTH, BbiN Hall cooTeyecTBEHHUK KOpuii AneKcaH-
aposuy ®omumH. OH 370 OoTpa3nn B cBomx Tpyaax B 80-90-x ro-
Aax XX Beka. lOpuit AnekcaHgpoBmy ywén u3 xusHm 8 2001
rofy, HoO ero TpyAbl CTAHOBATCA BCE 6o/iee aKTyasibHbIMM.

«MHOromepHoOCTb — 3TO He 06bEKTUBHAA PeasibHOCTb,
a dopma BocnpuATUA OO6BEKTUBHOM pPeanbHOCTU, — FOBO-
pUA Y4éHblii. — Mup BCloAy MHOTOMEpPEH, HO ero BocnpuaTue
OrpaHMYMBAETCA BO3MOMHOCTAMM HaLUMX OPraHOB YYyBCTB U
CNOCOBHOCTHIO OCO3HAHMA NOYHaeMOM MHGOPMAL MUY,

MoHMMaHWe 0 PacCTOAHMAX CNpaBeaMBO TONbKO B AaH-
HOM METPUKE, HO NPU NEePeExXose K BbICLUIMM CUCTEMAM U3Me-
PeHUs paccTofHWE MeXAy ABYMA NH0ObIMU TOYKAMMU MOXKET
6bITb CBEZLEHO K HY/HO.

p < To ecTb Ha NAOCKOC-

2 2 TU PaACCTOAHUE MeXay
Toykamn A n B (puc. 1)
BMOJIHE OnpeaenéHHo,
7 €CNK 3Ty NJIOCKOCTb M30-
FTHyTb B TPEeTbeEM M3Me-
PEHUN, TO TOYKM MOMKHO
COBMECTUTb, XOTA MNpu
3TOM PaCCTOAHME MEXKAY HUMM B MJOCKOCTU He U3MEHAETCA.
Pa3sHOCTb paccTosHMA mexay ABYyMA TOYKAMU MOXKET MMETb
MECTO M B Pa3HbIX CUCTEMAX OAHOIO M TOTO e NopALKa, ecau
OHW NepeceKatoTca.

MpeactaBum cebe HeEKOEro «naocKaTuKay». Mbl nomecTum
ero Ha NoBepxXHOCTb Wwapa. [11a Hero, 0CO3HAKLWEro TO/IbKO
OBa n3mepeHus, Wwap byaeT npeacTaBnATbCA POBHOM NOBEPX-
HOCTbO, TaK KaK OH He B COCTOAHMWN OOHAPYKUTb €0 KPUBU3-
HYy B TpeTbemM M3mepeHun. MNepemelLanacb BCE BPeMA TONbKO
NPAMOJIMHEIHO M TOJIbKO BMEPEZ, MAOCKATUK B KOHEYHOM
CYETe BEPHETCA B TY XKe TOUKY, OTKyAa HayaN CBOE ABUXKEHME,
TOJIbKO C 0b6paTHOW CTOPOHbI. 1A Hero 3To byaeT coBepLueH-
HO HENOHATHbIM MAapPaLOKCOM.

PucyHok 1
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Heuto nogobHoe NponcxoauT U € HamK, ecnu nNpeanosno-
KWUTb, YTO XOPOLLO 3HAKOMbI HaM TPEXMEPHbIA MUP B AeW-
CTBUTENIBHOCTU NpeacTaBaseT coboi KpUBYD NOBEPXHOCTL B
YEeTBEPTOM M3MEPEHUM.

A Kak cobCcTBEHHO Mbl BOCMPUHUMAEM MUP U KaKMm 06-
pa3om Mbl ero BUANUM?

YenoBeyecKkuit rnas BOCMPUHMMAET YacTb CMEKTPa d/1eK-
TPOMArHUTHbIX U31lydeHUI. MPUYEM STOT CNEKTP HE OYEHb Be-
JIMK 1 oxBaTbIBaeT YacToTbl oT 4 x10'* no 8x10™u, B TO Bpe-
MA KaK ero AManasoH OYeHb LMPOK M OXBATbIBAET YaCTOTbl OT
102 po 10% I,
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LOpyrMm UCTOYHUKOM HaLIMX NpeacTaBneHuid 06 OKpyKa-
towem mupe HO.A. PomunH npegnaraet paccmatpusatb MPA-
BUTALUKO, Kotopas dopmupyeT CBOE «rpaBUTaLMOHHOE
NPOCTPAHCTBOY.

lpaBUTALMOHHbIE CUbI OOBEMHbBI U YHUBEPCA/bHbI, YTO
NO3BONAET UCMOb30BATb UX KaK XapaKTEPUCTUKY MaTepmab-
HOTO TesNa, ero KoJIMYeCTBEHHbI NOKasaTe b.

To ecTb NpeacTaBbTe, €/ 6bl Mbl BUAENN HE CBET (3/1eK-
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TPOMArHUTHOE M3/y4YeHue), a rpaBUTaLMOHHbIE B3auMOoAe-
cTBUA 06bEKTOB. BoT aTa KapTmHa! OHa oTnyanack 6bl OT 3TOM
peanbHOCTU, OHa 6blna 6bl Apyroi. B NnpuHLMNE 3TO MOXKHO
Ha3BaTb eLWgé o4HOM rPaHbl0 MOHUMAHWUA MHOTOMEPHOCTH.

Ho cnocobeH 11 3To NOHATb Hal MO3T, 1 BOOOLLE, YTO Ta-
KOe MO3l U KaK OH nepepabaTbiBaeT nocTynatowyo MHPop-
Maumio?

OKas3blBaeTCA, Halll MO3T MOMKET BOCTNPUHMMATb U Nepepaba-
TbiBaTb 0T 10800 101 6UT B CekyHAY (BUT—eanHMNLA U3MepeHua
KONMYeCcTBa MHGOPMALUKN, MOXKET NPUHMMATb ABa 3HAUYEHUA:
1 nnm 0). Ho MUHUMaNbHbIA 06BEM MHbOPMaALMK, HEODXO-
OVUMbIA oA BbIMNONHEHUA BCeX QYHKUMIA, NPUCYLLUX KNETKe,
[0MKeH 6bITb He meHblue 10%2-10% 6uT!

Takum 0bpasom, rpomagHbii 06BEM MHbOPMALUU He
MOXKeT ObITb pasmelléH B aape Knetkn. Cneayet npeano-
NIOXUTb, 4YTO BeCb 3HepPronHGOPMaALMOHHbIA KOMMAEKC,
BK/IIOYAOLWNIN B cebA HAcNeACTBEHHYIO M NMPUOBOPETEHHYIO
nHdopmauuio, npeactasnfaeT cobon HeyTo eauHoe, obuiee
ONA BCEro OpraHnM3ma, cBsisaHHOEe KaKMM-TO 06pa3oM C Kaxk-
[OW ero KneTKon.

Ha 3Tn HecooTBeTCcTBMA B Hayane XX BeKa obpaTua BHU-
MaHue aBcTpuiickuin buonor M. Belic. OH NpeAnooKUA, YTO
BOKPYr amMbpMoHa uan 3apogplwa obpasyetca Hekoe MOP-
®ONEHETUYECKOE MOJIE. 310 none co34aéT M3 KJIETOYHOro
MmaTepuana oTaeNibHble OpraHbl U Uenble opraHM3mbl. B ce-
peanHe XX Beka B3rnsaapbl Belica 6b111 pa3BUTbI HalLMMK OTe-
yectBeHHbIMU nccneposatenamu A.lL Typsuuem, H.K. Konb-
uosbIm, KO.I. CumaKoBbIM U Ap.

COOTBETCTBEHHO, KarKAaa KNeTKa opraHuama obnagaet
MHOMBUAYANbHbIM MOpPGOreHeTUYECKMM MOJIEM, KOTopoe
HecéT B cebe Bcto MHPOpMaumMo 06 opraHM3me M nporpam-
Mbl ero pa3ButuA. Nons oTaenbHbIX KNEeTOK 06beanHATCA B
obuiee mopdoreHeTnyecKoe nosie opraHM3ma, Kotopoe 06Bo-
NIaKMBaeT 1 NpoHu3biBaeT ero. OHO HAaXoAMTCA B NOCTOSAHHOM
CBA3M C KaXKAOW KAeTKoM M ynpaBnsetr ¢popmupoBaHUEM U
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OYHKLMOHNPOBAHMEM KaK KaXKA0M KNeTKKU, TaK U BCEro opra-
HM3Ma B LEe/NIOM.

B AaHHOM KOHUENUUM HOCUTENeM HAcnenCcTBEHHOM MH-
dopmauum ABNAETCA yKe He A4p0 KNEeTKU, a eé mopdoreHe-
TUYecKoe nosne, a JHK TonbKo oTpakaeT MHpopmaLmio nons.
MopdoreHeTnyeckoe nose MNOCTOAHHO MEHAEeTCA, OTpakad
OVHAMWKY PasBUTUA OpraHM3ma. Takum obpasom, KoHuen-
uma mopdoreHeTUYECKNX NONEM CTPOUTCA HA TE3MUCE O cylle-
CTBOBaHMM BHEKNETOYHOI MHPOpMaL UM,

Mo3e noHATME MOPPOreHeTUYECKOro NoAA CTa/In OTOXK-
pectenate ¢ MHOOPMALUMNOHHBLIM MOJIEM.

Mpu aToM Yenoseyeckoe TeNo npeacraBaser coboin He
NPOCTO HEKYIO KNETOUHYIO CTPYKTYpY, a MHOTOMEPHbIN op-
raHM3m, KOTOPOMY NPUCYLLN GYHKLMN SHEPTOMHPOPMALLMOH-
Horo obmeHa.

Cam TepmuH «IHUO» 6bin1 BBeaéH O.P. XaHuMBepOBbIM, a
NPOAOMKNUA UCCNenoBaHMA B 3To obnactu B.HO. POroXKKuH.
MNoapobHo Ha onpeaeneHnmn IH-U-0 (SHeproHPopmaLmoH-
HbIh OBMeH) OCTaHaBMBaTLCA B AaHHOM M3/10XKEHUN He byaem.
JTa Tema 6yAeT pacKpbiTa B KHUre « JHMOKOHLUENT». A 3a4ecb
INWb OTMETUM, YTO SHEPIUA HE MOXKET CYLLEeCTBOBATb 6e3 UH-
dopmaumm n HaobopoT, MHGOPMALUA HE MOXKET BbITb OcA3ae-
Ma 6e3 sHeprum (umnynbca). Mpu atom OBA3ATE/IBHO Hy»KHO
YYUTbIBATb TO, YTO CBA3bIBAET SIHEPIUIO U MHPOPMALMIO, 3TO —
«MEPA» (TO ecTb HEKMe MHOroMepHbIe Becbl € Yallamu). Tak
K€, KaK HeNb3a pasfensiTb NOHATMA «MaTepPUanN3IM» U «uae-
anmn3am». OHM MOTYT TO/IbKO AOMNONHATL 06pa3 Apyr Apyra.

B3amMmopeiicTBUA C NONEBbIMMU CTPYKTYpPamum
M BO/IHOBbIE YacTOTbI

PaHee mbl paccmoTpenun mopdoreHeTMyeckoe nose, KOTo-
poe CcBA3bIBAET K/ETOYHbIE U BHEK/NETOYHble CTPYKTYpbl. TaK
e NponcxoanT u MHGOPMaLMOHHbIN 0OMeH Mexay Yyenose-
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KOM 1 npupogon. Mexay BHEWHUMWN NONEBbIMU CTPYKTypa-
MW. MHoruve 3HatoT 06 3TOM NPOLLECCE M YCNELHO NOJIb3YHTCA
UM. A oNA HEKOTOPbIX 3TO HEAOCTYNHO. MOMHO /I 3TO B TOM
NN MHOM CTeneHn PasBuUTbL? be3ycnoBHO, MOXKHO! Bbiao bbl
enaHue.

O6paTMmca K MOPCKMM MJIEKOMUTAIOWMM, K AefbPUHam
N Knutam. Cuntaetcs, YTO OHM obLLatoTCcA TenenaTMyecku. A
YNbTPa3BYK MCNONb3YIOT KaK 3Xxo/0KaTop. [aHHble cyliecTsa
obnapgatoT ncu-aHeprmen. MowHbIM MMMIYIbCOM OHU MOTYT
aTakoBaTb aKyny. AKy/bl UX AeNCTBUTENBHO B60ATCS, HECMOTpPA
Ha NPEeBOCXOACTBO B BECOBOM KaTeropuu.

UccnepoBaHmsa y4EHbIX MOKasaan, 4to AefbPpuHbl cnocob-
Hbl MOBbILATL YaCTOTbl U34aBaeMblX 3ByKOB. HO B aTux cay-
YyaAx NaM ux He ycabiwaT. To eCTb OHM MOTYT NepekaoYaThb
KaHan obuweHunaA. Y4yéHble-30010rn cobupatoT AaHHble, NoAa-
TBEPXKAAOLWMEe TEOPUIO NOBbIWEHUA YacToT. B ropopax He-
KOTOpble XMBOTHbIE, HANpPUMep 6enKu, yKe npucnocobunmnce
M 0OLLAIOTCS BHE 30HbI «LUIYMOBOTO 3arpsasHeHua». Mpu aTom
M3BECTHO, YTO MOLLHble BOEHHble COHapbl NarybHo Bo3aen-
CTBYIOT HQ MOPCKUX MJIEKOTUTAIOLLMX, 3aCTaBAsAA UX Bblbpa-
CblBaTbCA Ha beper 13-3a NoTepu opueHTaLMn. A B HEKOTOPbIX
C/ly4anx y KUTOB BCAEACTBUE BO3LENCTBUA COHAPOB 6blan 06-
HapY*KeHbl KPOBOU3/IUAHMA B MO3T.

EcTb npepgnonosxeHue, 4To aenbduHbl obnaparT co-
3HaHuem CpOAHM yenoseyeckomy. M Ha KoHoepeHumu

7 j «AMepUKaHCKOM

accoumaummn pas-
BUTMA  HayKu»,
npouwealien B
BaHKyBepe, rpyn-
nom y4éHblIx 6b110
nNpeasoXKeHo Ha-
3bIBaTb UX «HeYe-

NoBeKonoaobHbI-
MNnasHuk genbouHa (ckener) MU IMYHOCTAMMU Y,
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MMEOLLMMUM CBOM NPaBa, B TOM YMCEe Ha IMYHYIO }KU3Hb. Ecn
3TOT BMAAb 0 NpaBax byaeT NPUHAT, AeNbGUHOB U KUTOB By-
[EeT 3anpeLLeHo AepKaTb B HEBO/E, HE TOBOPA O HeAoMyCTU-
MOCTW OXOTbl Ha HUX.

Buonorv npeanonaratoT, YTO KUTbl U AenbdUHbl BoobLe
MOT/IN MPOU30MTKN OT HAa3EMHbIX CyLLLeCcTB. B ckenete aenbou-
Ha MOXHO HaWTK OCTaTKM KOCTel NafbLEB — HacAeane Cyxo-
nyTHOro obpasa »M3HU. BMmecTo HMX Tenepb NacTbl. TakKe B
COCTaBe CKeneTa OCTa/IMCb ABe Ta30Bble KOCTU, HAaMOMUHalo-
LLMe O TOM BPEMEHU, Koraa y AeNbGUHOB BbINM HOTH.

B cBol oyepeab KUTbl ONpeaenstoT HanpaBaeHue nepe-
OBUXEHWU N0 MarHUTHOMY MO0 3eMan. KpolieyHble 4acTu-
Libl OKMCHM ¥Kenesa, KoTopble HaxoaAaTCsA B X MO3Ty, AeACTBYIOT
KaKk Komnac. Mpun sTom — ¢ 60/bLLION TOYHOCTbIO. OCHOBHYIO
YacTb CBOEro HAMEYEHHOro MapLUPyTa K1Tbl NJbIBYT TOYHO NO
HanpaB/ieHUIO K CeBepHOMY INBO0 HOMKHOMY MarHUTHOMY No-
J1locy, 3aTeM MEHSAIOT KYpC B 3aBMCMMOCTU OT KOHEYHOM TOUKM
NyHKTa HasHavyeHus.

lopbaTble KuTbl
TaKKe  3HaMeHMu-
Tbl CBOMM MEHUEM.
OHO MoOeT bbiTb
YAUBUTENIbHO — Me-
NOAMYHBIM W HamMo-
MWHaeT 3By4YaHue
CaMbIX PasHbIX My-
3blKa/IbHbIX UHCTPY-
MeHTOB. A eciu
3anuncb ronoca rop- fop6arbiii kuT
6aToro Kuta NPOKPYTUTb CO 3HaAYMUTEbHO BO/bLUEN CKOPO-
CTbt0, Mbl YC/IbILLMM MEeHWe NTULbI.

fonoca KUTOB MOTYT pasHOCUMTbCA NoA, BOAOK Ha OrpPoMm-
Hble PacCTOAHMA. AKYCTMKM MOKa3a M, YTO B TO/LLE MOPCKUX
BOA, Ha rybuHe OKO/IO OAHOro KMNOMETPa, NPoaeratT Tak
Ha3blBaeMble 3BYKOBbIE€ KaHaJibl, MO KOTOPbIM 3BYK CNOCobeH
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pacnpocTpaHATbLCA Ha TbicAYM Kunometpos! No-suanmomy,
KWTbl 3HAIOT O CYLLLECTBOBAHNM 3TUX KaHaA/I0B Y UCMOb3YHOT UX
Ons obLleHna n nepegayum nHGopmaumu.

Takum o6pasom, BUAUM Mbl U/IN HET T€ UU UHbIE BON-
HOBbI€ YacTOTbl, NPXU UX NOMOLLM NPOUCXO[UT NEPEHOC U UH-
dopmauuu, n sHeprun. Ho, no Bceit BUAUMOCTU, }KUBOTHbIE
Nlydwie MOryT MOHMMaTb 3TU BUOBpauun, yem mbl, atoau. U
3TO B HAaLLl BEK NepenoBbiX TEXHONOIMN.

Y nogein, K coxaneHuo, MHorme pas3paboTku B 3TOM 06-
lacTM NMB0 06BABAANNUCH «IKEHAYYHbIMUY», B0 yXoanam
noga, rpnd «cekpeTtHo». Ho BpemeHa meHatoTcA.

Y10 Ham cobCTBEHHO M3BECTHO O YaCTOTaxX M Kak Hall opra-
HM3M Ha HUX pearnpyeT?

Yenosek cnocobeH
CAbiWwaTtb 3BYKOBbIe
KonebaHua B Auanaso-
He yvacTtoT oT 16 Iy go
20 Kkly. M Haw mosr npu-
BbIK OTOXAECTBNATL
3BYK (BOAHY TOM wan
MHOW 4acToTbl) C Tem,
YyTO Mbl BUAUM.

Mpwn sTom cam MO3Ir
U3NYYAET I/IEKTPO-
MATHUTHBIE BOJIHbI c
yactoTton ot 1 go 40 Iy
(oamH repu, paBeH oa-
HoMy KonebaHuto B ce-
KYHAY), KoTopble MmoryT
) bbITb  3apUKCUPOBaAHDI

PucyHok 2. Bsaumopeiicteue mosra npubopamu, Hanpumep

C NONEBbIMU CTPYKTYpPamm aneKkTpoaHuedanorpa-

dom. ITO TO, YTO MOXKET

MOHATb N 3adUKCMPOBATb HayKa Ha AaHHbI MOMEHT Bpeme-
HU. M ecTecTBEHHO, YTO He BCE MbIC/IN OAMHAKOBO NO/E3HbI

~

0o i s
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N 6e306MaHbI KaK A15 OKPYXKEeHUA, TaK U A1a COBCTBEHHOro
opraHu3sma.

Ecnn mbl He BUAMM PEHTFEHOBCKME /lyduMu, 3TO BOBCE He
03Ha4aeT, YTo OHM HBe3BpeaHbl. Tak e, KaK HOPMasbHbIN Yye-
NIOBEK HEe CTaHeT NMoMeLLaTb CBO F0/1I0BY B MUKPOBOJIHOBYHO
neyb, a BeAb OHA MMEET YacTOTy — BOJIHY, 3TO TOXKE CBOEro
poaa 3ByK. [paBaa, Mbl €ro He CAblWnM. KcTaTn, MOLWHOCTb
3N1eKTPOMArHUTHbIX BOJIH, KOTOPble BblpabaTbiBalOTCA MarHe-
TPOHOM (reHepaTop CBEPXBbICOKMX YAaCTOT) MMUKPOBOSIHOBOM
neyu, pasHa 800 BT, yactota — 2450 MT,. To ecTb 04HA MUKPO-
BOJIHOBKa CO34aéT n3nydyeHune Kak 10000 wi-fi poytepos, 5000
MOBUNbHbLIX TenepoHoB MK 30 6a30BbIX BbILLEK MOOU/IbHOM
cBA3n. OnAa Toro, 4tobbl caep:KaTb 3TY MOLLb, UCMONb3YyeTcA
[OBOMHOW 3aWMTHbI 3KpaH M3 cTanu. Mog aencTBnem MUKpo-
BOJIH MOJIEKY/bl BOAbl HAaYMHAKOT BPaLLeHMA U KonebaHua ¢
4YaCcTOTOM B MUIJIMOHbI Pa3 B CEKYHAY, CO34aBasA MOMEKYNAP-
HOe TpeHMe, KOTOpPOoe 1 HarpeBaeT Boay M Bcto eay. Mpolue ro-
BOPA, MMKPOBOJ/IHOBAA MeYb BbI3bIBAET pacnag U U3MeHeHMA
MONEKYNAPHOM CTPYKTYPbl MPOAYKTOB NUTAHUS.

Tenepb 0 HU3KKX YacToTax. [Mpu yactote 1-2 Iy Yenosek
norpy»aetca B COH. YactoTbl oT 5 Ao 7 Iy BbI3bIBAOT B YeNo-
BEKe AMKOe YyBCTBO CTpaxa. K Tomy e, ecnm MOET Anutenb-
HOe U3/ly4eHne, TO MO3T Ye/I0BEeKa MOXKET BOUTU B PE30HAHC
N PaspyLlMTbCA, U YeNOBEK NornbHeT. NosTomy NETYMKN He
nob6AT rpo3osble 0b6/1aKa, TaM BUXPU U BUOpaLIMKM C YacToTa-
Mmun 5-7 .

B Hay4yHbIX Kpyrax 4actoTbl 5-7 L Ha3bIBAlOT «ro/s0COM
mopA». B pe3ynbtate TEKTOHMYECKNX NOABUMKEK MPOUCXOOUT
CMelleHne 3eMHOM Kopbl noj BoAOW, YTO Bbi3biBaeT AMbo
n3BeprKeHune, AMbo nogsogHbie 3emnetpaceHuna. Co3paércs
BOJIHA onpeaenéHHom YactoTbl. Koraa oHa pacnpocTpaHaeT-
ca no Boae, eé ckopocTb aocturaet 700-800 km/yac. JaH-
HOEe U3NyYyeHne KpaliHe narybHo BO34eNCTBYET Ha NMCUXUKY.
O4yeHb 4acTO HAXOAAT TaK Ha3blBaeMble «NETy4me ronsiaHa-
Ubl»: CYyAHO, TENNas efa U HU OA4HOM XMBOW AyLIN Ha Kopab-
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ne. Korga naét s10 U3nyvyeHue, oM B arOHMM BbINPbIrMBa-
toT 32 60pT.

CunoBble CTPYKTYPbl Pa3HbIX CTPAH UCMO/b3YHOT U3lyyaTe-
I Ha 3TUX YacToTax. JonycTum, ANnA pasroHa 4eMOHCTPaLUUA.
Ho 370 y»Ke He 5-7 Ty, a oT 3,5 o 5 'y, — 310 BCE TaK Ha3blBae-
Mble HPA3BYKOBbIE YaCcTOTbI.

ApTUCTbl GPOHTOBOI TeaTpaibHOM 6pUragbl AalOT KOHLEPT
B 36-i TaHKOBOW 6purage

A BOT Apyroit Nnpumep MCnonb3oBaHMA YacToT. Bo Bpems
BTopoit mnpoBoi BOMHbI, 4TObbI NogHATL 6oeBol ayx, Bep-
XOBHbI/ IMTaBHOKOMaHAYHOLWMIA NPUHMMAET peLleHme Hanpas-
NATb Ha NepeaoBY0 apTUCTOB, KOTOPbIE 3340PHbLIM MEHUEM U
NAACKAMW BIMANN HA NCUXMKY, NOAHUMAA ee amnanTyay. Mpu
3TOM HapoAHadA, STHUYECKan My3blKa BO3AENCTBYET Ha Apy-
rme rnybuHHbIE CTPYKTYPbI, B TOM YMC/Ee Ha poaoBble. «AX 3a
aylwy 6epéT», — TaK roBOPAT B HApOJe.

M TyT Mbl NOAOLWAM K MHTEPECHOMY MOMEHTY. Koraa He
OCTaéTcA MecTa ANS OPTOAOKCANbHbIX BbICKa3blBaHUM, C 04-
HOI CTOPOHbI, NO TUNY «34ecb AONXKEH 6biTb YMCTO Hayuy-
HbIli noaxoa. A ocTasibHOe OT JIyKaBoro», ¢ Apyro — pas-
BEMBAETCA TYMaH, KOTOPbIiA NPUBbIKAN HanycKaTb MHOrue
MWUCTUKMU U 330TepPUKM, cOpacbiBaa CO CYETOB AOCTOMHbIE
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TPYAbl MHOTUX YY4EHbIX B 061acTu odmumManbHOM HayKkK. Tem
CaMbIM Mbl YXOAUM OT ECTKOM YCTaHOBKU «KaxKAbli CBep-
YOK 3Hal CBOW LLIECTOK», KOTOPYK HaM MPOAO/KAKT yCu-
JIEHHO HaBA3bIBaTb. [MpX 3TOM KapTMHA MWUPOMOHMMAHMUSA
TO/IbKO A,0NOHAETCA, Ha NepBblit B3MNA4, Pa3HOMONAAPHbLIMM
HanpaB/ieHUAMM.

Takum obpasom, BCE BbICTPaMBAETCA B AOCTAaTOYHO YET-
Koe MoHMMaHue. YacToTHble BU6paLumn unm konebaHmnsa mo-
ryT NONOXKUTENbHO UAKU OTPULATENIbHO BAUATb HA TOT UAU
MHOM opraH. B aTom morKeT 6bITb 3ageicTBOBaHA U NCU-
XUKa B LesioM. 3T KonebaHua moryT 6biTb Bbi3BaHbl MO3-
roBoii AeATeNbHOCTbIO KOHKPETHOro MHAMBUAYyma (uam
MX 06WHOCTbIO), NPUPOAHbIMU daKTopamu, cpeacTBamu
npubopHoro Bo3aeiicTBuA. MHpopmaumna u aHeprua moryr
0CTaBaTbCA B ONpPeAeNEHHbIX C/I0AX KaK B OpraHusme 4ye-
JIOBEKa, TakK U BO BHELHUX NONEeBbIX CTPYKTYpaX, a TaKkKe
TPaHCHOPMUPOBATLCA U NEPEXOAUTb B KaUECTBEHHO UHOEe
cocTosiHMe.

KaK HayyMTbCA OTAMYATb OAHO OT APYroro, Kak MOHATb
npupoay v NPWYNHY CBOEro COCTOSHMA MKW 3aboneBaHuA?
MocTapaemca OTBETUTb Ha 3T BOMPOCHI.

MeTtoabl HOpmanusauMm MHOromepHOro opraHMsma

Bbilwe Mbl paccCMOTPeNn To, YTO JIHOAMU U KUBOTHbIE MOTYT
nepeaasaTb MHPOPMALMIO U SHEPTUIO NMOCPELCTBOM BOJHO-
BbIX YAaCTOTHbIX KonebaHuii. X MOXKHO C/blaTb, @ MOXKHO U
HeT. Mo3r npu 3Tom BepéT Ha cebsa GyHKUMM npuémo-nepe-
[AAl0OLLEro YCTPOMCTBA C BHEWHNUMU CTpyKTypamu. C mopdore-
HETMYECKMMW MOJIAMMW, 3rperopmasbHbiMKU 06Pa30BaHUAMM,
¢ Nonamu cobbiTnin. Mpun 3Tom Nnpubopamm 3apuKcMposaHo,
YTO MO3T M3Ny4YaeT onpeaenéHHble YacToTbl. YTO 3TO MOXKeT
03HayaTb? A TO, YTO Kak BepbasibHOe (C/I0BECHOE), TaK U MbiC-
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NleHHoe BO34elCTBME MOTYT BAMATb Ha Buonornyeckme oob-
€KTbl M HE TOIbKO Ha HMX. MpouncxoanT sHepronHdopmMaLLMoH-
Hbl 0BMeH.

B HacToALWMIA MOMEHT HU A5 KOTO HE CEKPET, YTO HalLm
mbicau (Kone6aTtenbHble MMNYAbCbl TOM UM UHOMW 4YacTo-
Tbl) MmOryT 6biTb maTepuanusosaHbl B CUTYAUUU unm pas-
AunyHoro poga COBbITUAX. 3T cobbITUA, XOTUM Mbl TOTFO
WNW HeT, Bbl3blBAOT NocaencTeua. Komy-to noxkenanu 3g0-
pOBbA, N YeNI0BEK BbI3J0POBE, KTO-TO MOCMOTPEN Ha BbICO-
XY 3eMII0 U CKazan: «HyxkeH AoxKab!» — 1 f0oXKAb NOWEN.
[pyrve, Kak HM CTaparoTCA, HE MOTYT «MpUBAeYb yaavy» Ha
CBOIO CTOPOHY.

Moyemy e Npu M3Ha4YaNbHO OANHAKOBbIX PU3NYECKUX
KOMMOHEHTaX, @ MMEHHO — HaAM4YMU MO3TOBOro LEHTPA,
CNOCOOHOCTN MbICIUTL U TEHEPUPOBATbL YacCTOTbl, Mbl BCE
TaKMe pa3Hble M TaKMe pasHble y Kax4oro y3opsbl Monei co-
6bITUIA?

CobCTBEHHO, KaK M NpM NOMOLLM Yero npoucxoguT ¢op-
MWpPOBaHMe 3TUX camblix [Monein? OTBET Ha CaMOM fge/ie OYeHb
NPOCTOM — MPW MOMOLLM HALKUX MbICNEN, KOTOpble UMEIOT
CBOWCTBO MaTepuanun3osbiBaTb cuTyauuu. CospaBas Mblc-
JNIeHHO onpeaenéHHyo CUTyauuto Uan BuaA eé obpasHo, Bbl
OCYLLLeCTBAAETE MOJIOKUTE/IbHbIN PE30HAHC C APYroi CTPYK-
TYpOii, UMeloLEeN CXOXKUE XapPaKTEPUCTUKU (ONMHY BOJHbI,
yacTtoTy 1 np.). O6pas-npumep: Ha cTeHe, B MPOTUBOMOJIOXK-
HOM YI/ly KOMHATbl BUCUT rMTapa. A Bbl, B CBOIO o4vepesb, C
NMOMOLLbIO APYroro MHCTPYMEHTA n3gaérte 3ByK, HOTY mu. U,
0 4yz0, NepBas CTPyHa rmTapbl 3agpebesrkana B pe3oHaHce ¢
BaLLMM 3BYKOM. Huyero cnoxHoro.

To e camoe nponcxoguTt u ¢ Hamu. TONbKO ANA YTOHYEH-
HOro NOHMMaHMA bblNK BBEAEHbI MOHATUA acTPasbHOro Noss
(y nHaycoB) — none amoumii, 4yBCTB; MEHTAJIbHOE Nnose — cde-
pa pasyma. Y cnaBaH — flBb (MMp BUAMMbIN, ABHbIN), HaBb
(«TOHKMIA MUp» cBeTAbIN U TémHbIN), Chasb (Mup Mpeakos,
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nnun pogosasa NnHKUA), Mpasb (MUp BoOros, 3aKoHbI, NO KOTO-
pbIM XXUBET BceneHHas).

B cuny pasnmyHbix 06CTOATENLCTB, KOTOPbIE Mbl pas-
6epém 4yTb NO3¥XKe, Mbl poXaaemca ¢ Habopom ycTaHo-
BOK, MPOrpamm, 1, COOTBETCTBEHHO, C NPeANnOoCbIZIKaMN K
TOMY MM MHOMY XapaKTepy. U, Ha nepBbliA B3rnsg, Hawa
C BamMu 3agava npocta. Onpegenutb B cebe Nnonoxurenb-
Hble UK OTpULaTe/IbHbIe KAauecTBa XapaKTepa, USMEHUTb
MX B JIy4LLYIO CTOPOHY, @ AaJsiee B NO3UTUBHOM pe30HaHce
BawWuX BU6paLMii C BHEWWHUMM NONEBbIMU CTPYKTYpPaMu
OKa3blBaTb NOMOLLb CBOei cembe U NpeAKam, AeprKkase
M MUPY B LENOM NO NPUHUMNY Heo6XoAMMOCTU U AoCTa-
TOYHOCTHU.

Benb Korga ¢umsmnyeckoe Teno He boneeT, BCe opraHbl No-
JNIOXKUTENIbHO PE3OHUPYHOT C TEMWU IMOLUAMMU, KOTOPbIM OHM
COOTBETCTBYIOT, TO PACMNPaBAAIOTCA KPblibA U Ayla «MNOET».
MpouncxognT sHEPrOMHPOPMALMOHHBIM 0BMEH C BbllLenepe-
YNCNEHHbBIMM NOAAMM U CTPYKTYPAMKU. A UTO HYXKHO AenaTb,
Korga u Tesio boneet, n Aywa He Noét? HayHémM noaTanHo BCé
pa3bupaTb.

MNocnegHune ABa AeCATUNETUA PAa3INYHbIe 330TEpUYECcKne
LWKO/bI NpeanaratoT K pacCMOTPEHUIO Camble pasHble BUAbI
3HepreTMYecKoro CTpoeHMAa ONONOTMYEeCKOro opraHM3ma.
O4HW 4pe3MepHO YC/IOXKHAT MOHMMaHME 3HEepPreTUYeCcKnx
npoueccos, Apyrne — KaTactpoduyecku ynpoulatoTr. Ha Haw
B3rN1A4, 34eCb KpaliHe Ba*KHO HAalTU HEKYIO 30710TYtO cepeam-
Hy. Korga u pebEéHOK, 1 akageMnK NPU3HatoOT eé A0CTYNHOCTb
1 060CHOBAHHOCTb.

YenoBeK Kak MMKPOKOCM OTpaKaeT B cebe BCeNeHCKue
npoueccbl. Bosbmém Hawy 3emnto. OHa MMeeT CBOK 3aLLUT-
HYt0 060/104KY — 3neKTpoMarHuTHoe nosne. OHO 3almLLaeT OT
CMEPTOHOCHbIX KOCMUYECKUX JIy4el U He NO3BOJIAET paspy-
WKTb aTMmocdepy.
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PucyHoOK 3. dneKTpomarHutHoe none 3emnu

DNeKTPOMarHUTHoe nosie 3eMaM MOXKHO Ha3BaTb acTpab-
HbIM TE/IOM Hallel naaHeTbl. HO ecan ecTb acTpanbHoe, TO
BMNO/IHE AOMNYCTUMO MeTasibHOe M Apyrme noJsieBble CTPYKTY-
pbl, KOTOpPble Mbl, KaK U 31EKTPOMArHUTHOE Noae, HeBOOpPY-
KEHHBIM F1a30M He BUANM.

To Ke camoe U CO CTPYKTYpOW uyenoBeKa. BoKpyr ero
du3nueckon 060104KM HAXO[ATCA PA3IUYHON 4aACTOTbl U
NNOTHOCTU HeBUAUMbIe 060/104KK. OAHY U3 HUX, HEKYIo
YHUBEPCAJIbHYHO, MOXXHO cONOCTaBUTb € 3N1EKTPOMArHUT-
HbIM nonem gunonsa («AUNosb» — OT FPEUYECKOro «Nnoskc»).
Ounonem moxket 6biTb Ha3BaHa nbas cuctema, 6yab TO
MarHuUT UWaAN MONEKyNa, ¢ ABYyMA noatocamu. Otanuurenn-
HOW XapaKTepuUcTUKoii gunona asnserca Hannume BEKTOPA,
KOTOpbIli Hanpas/ieH OT OTpuuaTenbHOro 3apaga (-) K no-
noxurtenbHomy (+). MpuHMMan Bo BHUMaHMeE AaHHOe AB/e-
HUe, YeNoBEeK, B 3aBUCUMOCTU OT €ro Mbic/aeit U 4acToT, Mo-
*KeT NPUMHUMATb UK NepesaBaTb MHGOPMALMIO U SIHEPrUK
nocpeacrsom gaHHoro YHUBEPCAJIbHOTO nons. Mpu satom
BEKTOP HamnpaB/IeHHOCTU 4YacTOT-mbic/ie 6yaeT MeHATbCA
OT «MMHYyca» K «natcy». U HaobopoT. To ecTb Kak NpUEmo-
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nepegatymk. C BHEWHUX CTPYKTYP MHPOPMALMUA U 3Heprun
NPUXOAUT K YeNOBEKY, NOTOM OH €& OCMbIC/INBaeT, A0No-
HAeT U nepeaaér ganblue. Ha aTom cTpountca BeCb 3HeProuH-
dopmaLMOoHHDbI 06MeH.

Ecnn yenoBeK co3aaét mbicnedopmy-MMNyabc, TO UAET
3anpocC BO BHELLHME CTPYKTYpbl. 9TO 04HO. B gpyrom cnyyae,
KOr4a «OCEeHWI0» UM KCHU3OLWIO0», — NPULWEN OTBET U3 UH-
dopmaumoHHoro MNons.

3To OCHOBa A1 Mno- e

HUMaHUA paboTbl Mons.

M B 3aBMCMMOCTM OT CTe- / ;2\/
NMeHW Hallero pasBuTus, =4
OCO3HaHWA, a TaKXe oT X
«coumanmnsaummn», ysop

Monei cobbITUN Haum- s
HaeT BMAOU3MEHATLCA W

N YCNOXHATbCA. [pu-
6aBuM K 3TOMYy Hawy | | i
POLOBYKO  nporpam-
My, onpeaenstolLme Ka-
yectBa 4ept XAPAKTE-
PA, n Tenepb yxe Mbl
nonyyaem MHOTOMEP-
HbIA  6Monornyeckuii
OpraHM3Mm.

Ha pucyHke 4 1306-
paXKeHbl 3HepreTuye-
CKMEe LeHTPbl N0JIeBOI CTPYKTYpPbI YenoBeka. Mpu aTom mHo-
rMe 03afauMBaloOTCA: Kak NPaBUIbHO BeCTU UX OTYET? U Ka-
KOBa HamnpaB/IeHHOCTb MOTOKA: CBepXy waum cHuly? Oteet
TaKoB. B 3aBucmmocTu ot nNpuéma uaum nepepaym HawUm
OpPraHM3MoMm sHeprum u nHbopmauum sHepromHpopmauym-
OHHble LIeHTPbl BMeCTe C COOTBETCTBYHOLLMMU UM OpraHamMmu
6yayT pabotaTb B YHMCOH 3TUM npoueccam. OnAaTb e, Ha
YPOBHE YeTbIPEXMEPMA 3TO HOCUT BECbMaA YC/IOBHbIN XapaKTep.

PucyHok 4. SHeprovHpopmauMoHHas
CTPYKTypa YenosekKa
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Ecnv Bbl UMTaeTe KHUTY, OYE€BMAHO, YTO LEHTPbl MOryT
6bITb MPOHYMEPOBaHbI CBEPXY BHM3, Bbl — «NPUHUMAETEY.
Korga ke Bbl NpoaHa/nM3MpPOBanM TEKCT, AOMNONHWUAM CBO-
nmu GaKkTamu, NPoONycTUAn 4yepes onpenenéHHble Gub-
TPpbl, 3Ta UHPOPMaLUA Tenepb eanHa C BalMM CO3HaAHUEM.
Mocne oHa cTaHOBMTCA AoOCTOSHUEM [10N1A, Bbl €10 MOXKeTe
NOAeNUTLCA C APYIUMKU — MASET «rnepesada» MMMyIbca BO
BHe. LleHTpbl 6yayT paboTaTb peBepCMBHO, CHU3Y BBEpPX. Mo-
TOK ByAeT MmeTb BOCXOAAWMIM XapakTep. BCnoOMHUM O Bbi-
WeonMcaHHOM aunorne.

Mpy 3TOM 3aNOMHUTb PaCNO/OMEeHWe LBETOB 3Hepro-
LLeHTPOB O4YeHb NPOCTO MPU MOMOLLM AETCKON MOrOBOPKM:
Ka)kablii (KpacHbIii) OXOTHUK (OpaH»KeBblii) »Kenaet (én-
Tblii) 3HaTb (3enéHbi), rae (ronyboit) cnaut (cuHuin) pasan
(puonetosblid).

To »Ke camoe, YTO NPOMUCXOAMUT MPU NPOXOXKAEHUN CBETA
yepes CTEKNAHHYI NPU3My: pasnoxeHue 6enoro ceera Ha
BCe uBeTa pagyru (aucnepcusa usera).

KpacHsili — 3T0, KaK NpaBuao, PENPOAYKTUBHbIE OpraHbl 1
MOYernoaoBan CUCTEMA B LIe/IOM, NMOACHNUYHO-KPECTLIOBbIN OT-
[eN NO3BOHOYHUKA.

OpaHxceablli — 0bnacTb NYNnoBUHbI, O4E€Hb Ba*KHbIN 3HEp-
FOLEHTP, B A0CU3ME KHWUMKHWUIA pa3yM»; COEAUHEHME TPYaHO-
ro U NOACHUYHOIO OTAE/OB.

MHéamelli — conHeyHoe crn/ieTeEHUE AU «COJTHEYHOE MnJe-
TEHWE, TPyAHOM OTAEN NO3BOHOYHUKA.

3enéHobili — Nérkune, cepaue, TUMYC, TpyaHoM oTaen no3so-
HOYHMUKA.

lony6oli — obnacTb WMTOBUAHOM ¥enesbl, ropao, coegm-
HEHWe WeNHOro U rPyaHOro OTAEN10B NO3BOHOUYHMKA.

CuHUl — WWWKOBUAHASA Kenesa, MO3r U OpraHbl rosoBbl
Kak npuvémonepeatroime yCTPOMCTBa; OCHOBaHME Yepena,
MO3BOHOK aTNaHT.
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®uosnemosslili — BbIXOA, HAa BHELIHWE NONEBbIe CTPYKTYPbI,
B3aMmopaencTene n obpatHasa cBA3b C MHOOPMALNOHHbBIMU
NoAAMM, C POAOBbLIM APEBOM.

YT1o }Ke KacaeTca onucaHUA NCUX03MOLMOHA/IbHbIX NpU-
UMH U CNeacTBUi, TO TYT HEO6X0AMMO HaUaTb C KPOJOBbIX»
3HeproueHTpoB. Tak KaK OHM — OCHOBA }KU3HU. Yepes pusu-
YeCcKMil NJIaH NPoABAAETCA MHOromepHas CYLHOCTb, AyX,
Ayuwa.

Hdanee A nogentocb ¢ Bamu OMNbITOM B NMOHUMAHUKN MPU-
YMH U CNEACTBUIN TeX UM UHbIX 3KU3HEHHbIX npobiem un 3a-
boneBaHuit. [laHHbIA OMNbIT HaKanaAuBaacs MHoOM bonee 23
net. NMprUUYnHbI He ABAAIOTCA YHUBEPCAbHbIMU A5 BCEX U He
TPAKTYOTCA KaK «MCTUHA B nocnegHen MHCTaHuMmn». Kaxabli
YyeNoBeK YHMKaNeH, YHMKanbHO U ero Mose. Ho maTpMyHOCTb
NoBTOPSIEMbIX CUTYaLMIA AAET HaM BO3MOXHOCTb OTbICKaTb U
pa306bpaTtb, Ka3anocb Hbl, CaMble CAOMKHbIE, 3aMyTaHHble Yy3-
JIOBble TOYKM U MPUUUHBI UX cO3AaBlUMe. AHANN3UPYSA ONU-
caHHoOe, Bbl MOMMETE, KaK camomy npopaboTaTb, OCO3HATb U
NepeoCcMbIC/IUTb Pa3/IMYHbIE KPU3UCHbBIE MOMEHTbI.

TaK:Ke Bbl MOYKETE 3aKa3aTb KOHCY/NbTaLMIO Ha caliTe
3HMOKOHLeNT.pd nan www.eniokonzept.ru
WM NO3BOHMB NO TenedoHy «ropsyen AMHUNY:
8-863-229-73-37.

JHMUO % KoHuenT






