JxKyauda Juaepe

OYAPOBATEAbLHbI/
KULLIEYHWK

KAK cambii
MOMYLLIECTBEHHAbII

OPIAH

YNIPABASIET
HAMU

BOMBOPA

AAAAAAAAAAAA



Tesucwt u coBembl, NPUBEOEHHDLE HA CIMPAHUYAX SMOTE KHU2U,
000yMaHbL U B3BEULEHbL ABMOPOM U U30AMEAbCIBOM,
00HAKO He ABASIOMCS AAbIMePHAMUBOLL
KOMHNEMeHmMHOMY MHEHUI MeOUUUHCKUX COMPYOHUKOB.
H3zoamervcmso, e20 compyOHUKU, a makce asmop KHu2u
He 0arom 2apaHmuii B OMHOUEHUY NPUBEOEHHbLX OAHHbLX
U He HeCym OMBenCHBEHHOCHIY B CAYHde NPUYUHEHUS
Kako020-Au60 (8 mom 4ucie MamepuaibHo20) yuepoa.



OT3blB CTIELUMAACTA

KHura paet ob1ee, HO MOAPOOHOE NpEACTaBAEHME O MMUIIeBa-
PUTEABHOM TPaKTe YEAOBEKa, ero CTpoeHny, PyHKIMOHMPOBa-
HUM KaK B LIEAOM Pa3HBIX €I0 OTAEAOB, TaK U UX CB3€Il MEXKAY
co6oit. TIpMBOASATCS HECTaHAQPTHBIE CPAaBHEHMUS: «IOPKMIT IH-
IIIEBOAY», «KOCOOOKUM KUIIEYHUK» U T. A. AAr0TCS 00bSICHEHUS
HapyuieHni1 GYHKUMM NUIEBAPUTEABHON CUCTEMBI, TAKMX KaK
PBOTa MAUM OYEHb «IIOMYASIPHBIN» 3al0Op, KOTOPble CONpPOBO-
XKAQIOTCSI peKOMEHAQLMAMMY, KaK C HUMU cripaBAATbcA. Onuca-
Hbl Ba)XHbIE 3a00AeBaHUs (aAAeprus, LieArakus (TAIOTEHOBasI
HEIepeHOCUMOCTD), AAKTO3HasI HEAOCTAaTOYHOCTD U HEIlepEeHO-
CUMOCTb (PpPYKTO3BI).

HecomHenHO, MHTepec MNpEACTaBASAIOT TaKMe TIAABbl, KaK
«HepBHas cucrema kuieuHnka» 1 «O nepeBapyMBaHU TIOAYYEH-
HoV HpopMaumy, Ay Mosr 1 KuileyHyK». BakHo, uTo omumca-
HO TaKOe HEeNpOCToe 3a00A€eBaHMe, KaKk CUHAPOM Pa3APaskeHHOTO
K/IIeYHVKA. 3aBepliaeT KHUTY O4eHb aKTyaAbHasl B MEAMLIVH-
CKVIX Kpyrax TeMa « Myp MUKpOOOB», U3A0KEHHAs ITOYTY Ha IIPO-
¢deccroHaabHOM ypoBHe. KHura, XOTs ¥ OTHOCUTCS K paspsiAy
MOITYASIPHBIX, AQeT IIPEACTAaBACHUE O TOM, HACKOABKO CAOXKHA CHU-
CcTeMa MuieBapeHys, KaK OHa 3aBUCUT OT COCTOSHMS LeHTPaAb-
HOI1 HEPBHOV CHUCTEMBI, IPEACTABUTEAENT MUKPODAOPBI U Hapa-
3UTOB, HACEASIOLINX €€ PA3ANYHbIE OTAEADBL, I O MHOTOM APYTOM.

3acAy)KeHHbII1 AesiTeAb Hayku PO,
AOKTOP MEAVLIMHCKMX HayK,
npocdeccop C.M. Panmonopt



Tocsauaemcs Bcem 00UHOKUM MAMEPSIM U OMUAM,
oapsuum mope Ar0BU U 3a00MbL CBOUM OeMSIM,
KAK Hauia Mama — MHe, U moell cecmpe, u Xeou
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HEBOABLLOE TMPEANCAOBME
AN AKTYANNSALINA

Koraa B 2013 roay s1 3aHMMaAach TeM, YTO paboTaAa Hap Tek-
CTaMM Ha TeMYy B3aMMOCBS3M KUIIEYHMKA M MO3ra, B TeueHue
LIEAOTO MeCsI1ia s He MOTAQ HaIMCaTh HM OAHOTO CAOBa. AaHHas
Hay4Hasi 00AaCTb B TO BpeMs ObIAA AOCTAaTOYHO HOBOI — CYlIje-
CTBOBAAU MPAKTUUYECKU TOABKO MCCAEAOBAHUS Ha >XMBOTHBIX,
1, TaKUM 00pa3oM, B 9ToI chepe MMeAU MeCTO CKOpee IIPEeATO-
AOXKeHMsI, ueM peaAabHble GaKThl. Sl HermpeMeHHO XOTeAa paccKa-
3aTb O TOM, KaKue 5KCIIePUMMEHTbl I PacCy>XAEeHUs CYIIeCTBO-
BaAM — HO B TO >Ke BpeMsl 00sSIAaCh CAUIIKOM PaHO MPOOYAUTH
OLIMOOYHbIE OKMAQHMSI MAM M3AAraTb HEMOAHYIO npaBay. Ho
KOTAQ B OAVIH U3 CepbIX UeTBEPIOB 51, XAIOIIasl HOCOM, CHAEAA 32
CTOAOM Ha KYXHe MOE€J CeCTpbl, 0eCIIOKOSICh O TOM, YTO Y MEHS
He TIOAYUUTCSI CA€AATh TEKCT AOCTAaTOYHO TOYHBIM U HAaTASIA-
HBIM, B KaKOJ-TO MOMEHT OHa, IIOYTU IPUKA3HbIM TOHOM, CKa-
3aaa MHe: «Ceiyac Tbl IPOCTO HAIMIIEIIb O TOM, YTO ThI caMa
000 BCEM 3TOM IOHSIAA — U €CAU B OAVDKAIINE TOABI TOSBATCS
00Aee KOHKpPETHbIE CBEAEHUSI, X HABEPHSIKA TOXXe MOXKHO Oy-
AET AOTICATD».
Cka3aHO — CA€eAaHo.



MPEANCAOBME

Sl mosABuAach Ha cBeT B pe3yAbTaTe KecapeBa C€4eHMs U BCKap-
MAMBAAACh MCKYCCTBeHHbIM IiyTeM. Kaaccuyeckuin caydan
XXI Bexa — pebeHOK ¢ AehpeKTHO chOPMUPOBAHHBIM KULIEYHU-
koM. EcAu ObI Ha TOT MOMEHT 51 3HaAa OOABILIE O CTPOEHUU U pa-
60Te >KeAYAOYHO-KMIIIEYHOTO TPAKTA, s1 Moraa 6n1 co 100%-Hoi
BEPOATHOCTbIO MPEeACKa3aTb CIMCOK TeX AMArHO30B, KOTOpble
MHe OYAYT IOCTaBA€HBI B OypyieM. Hauaaoch Bce ¢ AQKTO3HOM
HerniepeHocMOCTU. Ho MeHs HUYyTb He yAMBMAO, UTO B BO3pa-
CTe 4yTb CTapllie IIATU AeT 51 BHE3AITHO CHOBA CMOTAQ IIUTb MO-
AOKO. B Kakue-TO mepuoapl A TOACTeAd. B Kakue-To — Xyaeaa.
AOCTaTOYHO AAMTEAbHOE BpeMs s1 Ce0sl XOPOIIO 4yBCTBOBAAR,
II0Ka He 00pa30BaAach Neppasi paHka...

Koraa MHe 6b1A0 17, Ha IpaBoOil HOT€ HU C TOTO HU C CETO
oOpa3oBarach MeAKas paHka. OHa AOATO He 3aKMBaAa, U ye-
pe3 MecsL MHe NPUIIAOCh 00paTuThCs K Bpady. CrenaAucTb
He CMOTAM NOCTAaBUTb TOYHbBIN AMArHO3 U NMPOMMCAAM KAKYIO-
TO Ma3b. Uepe3 Tpu HepeAM sI3BaMU ObIAQ TIOpAXKEHA Y)Ke BCs
Hora. Bckope mpouecc pacnpoCTpaHMACS Ha APYI'YIO HOTY,
PYKM U CIIVHY, U3DA3BACHNUA 3aTPOHYAU AaKe AnLo. K cuacTbio,
OblAa 3MMa, M OKPY’Kalolllie AYMaAU, YTO Y MEHs repliec, a Ha
AOy — ccapMHa.

Bpauu pasBopauAM pyKaMu U Bce KaK OAVH CTaBUAY AMArHO3
«HEPOAEPMMUT»', HEKOTOPbIe U3 HUX MPEATIOAAraAY, YTO MpPU-

! XpoHuyeckoe 3a00AeBaHME KOXKM HEBPOTE€HHO-AAAEPIMYECKOTO Xa-
pakTtepa. — IIpum. peo.



YliHA B CTPECCOBOM COCTOSIHUM U IICUXOAOTUYECKOM TpPaBMe.
TopMoHaAbHOE AeyeHVe KOPTU30HOM IIOMOTAO, HO Cpa3y MOCAe
OTMeHBI IIpelnapara COCTOsH/E HAuXHAAO BHOBDb YXYALIATbCH.
LleAblit TOA, A€TOM U 3MMOIA, SI HOCHAQ TTOA OPIOKaMU KOATOTKH,
YTOOBI )KUAKOCTh OT MOKHYIIUX PaH He IPOCAyMBaAacCh yepes
TKaHb OpIOK. 3aTeM B KaKOII-TO MOMEHT s B3siAa ce0sl B PyKu
" BKAIOUMAa Mo3ry. CoBeplIeHHO CAYYaltHO s HalAa MH$popMa-
L1110 00 OYeHb ITOXOKEeN KOXKHON MaToAOruM. Peys 1miaa 0 Myx-
4JHe, Y KOTOPOTO MEPBBIE MPOSIBAEHNS TOXOXKETo 3a00AeBaHM
OBIAM OTMEYEHDI ITOCAE TIpUeMa aHTUOMOTUKOB. VI s BCITIOMHM-
AQ, YTO 32 IIAPYy HEAEAD AO ITOSIBA€HVS IIEPBO A3BBI 51 TOXeE IPO-
MMAa KYPC aHTUOAKTepUaAbHBIX IIpernapaToB!

C 3TOro MOMeHTa 51 IlepecTaAad CUUTATbh SI3BbI IPOSIBAEHEM
KOXKHOTO 3a00A€BaHMsI, a BOCIIPUHSIAA UX, CKOpee, KaK ITOCAEA-
CTBUE HapylleHuit paboTs! KuieyHrka. [loaTtomy s1 oTkaszasach
OT MOAOYHBIX IIPOAYKTOB U T€X, YTO COAEP’KAAU KAEMKOBUHY,
NpUHMMaAQ pa3AMYHbIe OAKTEPUM, TOAE3HBIE AAS MUKPODAOPDI
KUIIEYHUKA, — B 00I[eM, TIPUAEPKUBAAACH TTPABUABHOTO M-
TaHus. B aTOT mepuop s1 craBuaa Hap co0OI caMble Oe3yMHbIe
SKCIIEPUMEHTHL...

Ecau ObI Ha TOT MOMEHT 5 ObIAQ Y)Ke CTYAEHTKOV MEAMLIMH-
cKoro ¢axyabTeTa 1 00AaAAAQ XOTh KAKMMU-TO 3HAHUSIMY, B I10-
AOBVIHY V3 3TVX IUILEBBIX aBAHTIOP 51 OBl IIPOCTO HE BBSI3aAACh.
OAHaXXABI B TeUYeHE HECKOABKUX HEAEADb S NMPUMHUMAaAa LMHK
B YAQPHBIX A03aX, IOCA€ Yero HECKOABKO MecCsLieB 000CTPEHHO
pearupoBaAa Ha 3araxu.

Ho ¢ nmomoipio HEKOTOPBIX YAOBOK MHE HAaKOHEL| YAAAOCH
B3STh BEPX HaA CBOeil 00A€3HBbI0. DTO CTAAO MOOEAON, U Ha
IpUMepe CBOETO TeAa s IOYYBCTBOBAaAA, YTO 3HaHME — 3TO ACH-
CTBUTEABHO CMAQ. VI TOrpa s pemnaa MocTynmuTb Ha MeAdak.
B nmepBOoM cemecTpe Ha OAHOV U3 BEUYEPUHOK S CHAEAA PSAOM
C MOAOABIM YEAOBEKOM, 130 pTa KOTOPOTO MICXOAUA OY€Hb pe3-
KU1 HETIPUSITHBIN 3armax. DTO ObIA CBOEOOpasHbIN 3arax, Hero-
XOXXMI HU Ha TUIIMYHBIN AASI B3POCAOTO ASIAL B COCTOSIHUM TIO-
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CTOSIHHOT'O CTPEeCCa 3alax alleTOHA, HY Ha CAAQAKOBAaTO-THUAOCT-
HBIII apOMAT 3AOYNOTPEOASIONENl CAAAOCTSIMU TETH, KaKOI-TO
Apyron. Ha caeayommii AeHb IOCA€ BeYEPUHKU S Y3HaAa, YTO
OH MepTB. MOAOAOV YeAOBEK ITOKOHYMA >XM3Hb CAMOYOMIICT-
BOM. f] MOTOM OYeHb YaCTO BCIIOMMHAAA 3TOro oHOUry. MoryT
AM cepbe3Hble U3MEeHeHNsI KIIIeYHUKAa CTaTh MPUYNHONM MOo-
sIBA€HMs CTOAb HENPUATHOIO 3amaxa U Aake NMOBAMATH Ha
NCUXMYECKOe COCTOsIHNE YeAOBeKa?

Yepes HepaeAlo 5 pelllAa MOACAUTBCS CBOMMU IIPEAITOAOKE-
HMSIMU C OAM3KOM MOAPYTOil. ABYMS MecsLiaMu MO3>Ke MOAPYTa
MOALIETIMAA POTaBUPYCHYIO MHpeKLuo. 3a00AeBaHMe TPOTeKa-
AO B OueHb TspKeAout popme. Korpa MbI BCTpeTHMAUCH MOCAE ee
BbI3AOPOBA€HM:, OHA OTMETHAQ, YTO B MOUX CY>KACHUAX AEIICT-
BUTEABHO €CTb palllioHaAbHOe 3epHO. OHa pacckasaaa, uTo yxKe
AABHO He YYBCTBOBaAa Cebs1 HACTOABKO NMTOAQBAEHHON TICUXOAO-
TMYeCKy, KaK B Iepuop 00Ae3HM KuieyHbIM rpunmnoM. C 3Toro
MOMEHTA 5 pellrAa IAy0>Ke M3YUUTh AQHHYIO IPOOAEMATHKY —
Y IO3HAKOMMAACh C MACLITAOHBIM MCCAEAOBAHVEM, IIPEAMETOM
KOTOPOTro OblAQ B3a¥IMOCBSI3b KMIIIEYHVKA Y TOAOBHOTO MO3Ta.

B mpouecce nsyyeHuss HEKOTOPBIX BOIIPOCOB 51 OTMETUAA,
4YTO 3TO HOBOE, CTPEMUTEABHO pa3BUBAIOLleecsl HallpaBA€HUE
B HAy4YHBIX Kpyrax. EcAau ele aecsiTb AeT Ha3aA MOXXHO OBIAO
BCTPETUTb AUIIb EAIHUYHbIE ITyOAMKALIUY [0 AQHHOM TEME, TO
Ha CETOAHSAIIHUI A€Hb y>Ke NIPOBEAEHO HECKOABKO COTEH Hayy-
HBIX VMICCAEAOBAHMM, MOCBSIIEHHbIX BAMAHMIO KUIIEYHMKA Ha
CaMO4YyBCTBME YEAOBEKa, B TOM UMCAe ICUXUYecKoe. ITO Aell-
CTBUTEABHO OAHO M3 CaMbIX ITOITyASIDHBIX HAay4YHbIX HallpaBAe-
HU coBpeMeHHOCTU! VI3BeCTHbBII aMepUMKaHCKMUIT OMOXMMMK
Po6 Knailt B )XypHaae Nature' mulIeT, YTO AQHHOE HaIpaBAe-
HJ€ CTOAB >Ke MepPCHeKTUBHO, KaK HallyMeBllee B CBOe BpeMs
MICCAEAOBAHIE CTBOAOBBIX KAETOK.

! Me>XAYHapOAHBIVI HayyHbIM >KypHaA, OCHOBaHHbII B 1896 roay.

Caitr — www.nature.com. VHpopmarjust mpeAOCTaBA€HA Ha QaHTAUIICKOM
si3bike. — [1pum. peo.



C 5TOoro MoMeHTa 51 C TOAOBOM yoiAa B TEMY, KOTOpasl MEH:
IIPpOCTO 3aBOPOXKMAAQ.

Bo BpeEMA Y‘Ie6b1 Ha MEAMLIMMTHCKOM q)aKYAbTeTe g OTMEeTU-
A, HAICKOABKO CKYAHO 6YAYH.U/IM BpavdaM IIp€IoAaeTCsa MMEHHO
AaHHbII;[ pasaeA d)MSMOAOFI/II/I U MATOAOTUU YeAOBeKa. A npu
BCEM IIpU 9TOM KUIIEYHUK — YHMKaAbeIﬂI Oopras.

—% KuweyHnK cocTaBasieT 2/3 UMMYHHOM CUCTEMDI.

VIMeHHO B KMIIeYHMKE IPOMCXOAUT BCAChIBAHNE MMUTATEAD-
HBIX BelLeCTB U3 XAeba VAU COEBOJ KOAOACHI, KOTOpbIE SIBASI-
IOTCSI 9DHepropecypcamMu AAsl paboTbl opraHusma. B xuieyHuke
AQKe CUHTE3UPYeTCsI 0KOAO 20 COOCTBEHHBIX TOPMOHOB! MHO-
rre Oyaylive Bpauu B Ipoljecce OOy4YeHMs] Ha MEAVLIMHCKUX
dakyAbpTeTax He Y3HAIOT 00 5TOM BOBCE MAY IIOAYYAIOT Ha 3TOT
CYeT AMIIb IOBEPXHOCTHbIe 3HaHUs. B mae 2013 ropa st 6b1aa Ha
KoHrpecce «Mukpodaopa KulIeyHUKa ¥ 3A0POBbE», KOTOPBIN
MIPOBOAVACS B AMICCabOHe, M AAS CE0ST OTMETHAQ, UTO OKOAO I10-
AOBMHBI CAyLIaTeAell OBIAYM IIPEACTABUTEASIMU TaKUX KPYITHBIX
yupexaenuit, kak [apsapa, Oxcdopa, Vieabckuit yHusepcurer,
mrab-kBapTupa EBpOmIeNnckoit MOAEKYASPHO-OMOAOTMYeCKO
aaboparopun B leitipeabbepre — oHU MoOrAu Obl cebe MO3BO-
AUTBb CTaTb IEPBOIPOXOALIAMU B pa3pabOTKax IO AAHHOMY
HaIpaBAEHUIO.

MeHs nopaskaert, YTO y4YeHble 3a 3aKPBITBIMU ABEPSIMU AVIC-
KYTMPYIOT O Ba>KHBIX HapaboTKax, He MHGOPMMPYsI 00 3TOM 00-
1leCTBEHHOCTb. be3ycA0BHO, MHOTAQ IPeAyCMOTPUTEAbHOCTb
Ay4llle IIOCIICUIHBIX BBIBOAOB.

CpeAM YYeHBIX AQBHO M3BeCTEH TOT (DaKT, UTO Y AIOAEIL,
CTPAAQIOLMIX OINPEAEAEHHBIMYU INPOOAEMaMMU C MUIleBapEHU-
eM, 4aCTO OTMevYaeTCs HapylleHMe AESTEAbHOCTU COOCTBEH-
HOJl HEPBHOV CUCTEMBI KMIIEYHMKA. VIX KMIIeYHUK criocobeH
OTIPABASITb CUTHAABI B OIIPEAEAEHHYIO 00AaCTb T'OAOBHOTO
MO3ra, KOTOopasi oTBevyaeT 32 GOpMUPOBaHME HETATUBHBIX 3MO-
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uuii. YeAoBeK 4yBCTBYeT ce0sl IOAQBAEHHO U HUKAK He MOXET
OIPEAEAUTD MPUYMHY TOAOOHOTO COCTOSIHMSL. 3a4aCTYI0 TaKUX
NALIEHTOB OTIPABASIOT Ha KOHCYABTALMIO K IICYXOAQHAAUTHKY,
OAHAKO AQHHBII ITOAXOA, KaK Bbl IIOHMMAETE, IBASIETCS MAaAO-
MPOAYKTUBHBIM. JTO AUIIb OAVMH U3 IPUMEPOB TOIO, TIOYEMY
HOBBIE 3HaHMSI U OIIBIT, IOAYYEHHbIE YYEHBIMU B AQHHOM 00Aa-
CTHU, AOAYKHBI KaK MOKHO OBICTpee U IMpe BHEAPSITBCSI B MEAU-
LIVHCKYIO TIPaKTUKY.

LleAb 3TOI KHUTM — 000OIUTD Y)Ke UMEIOIMeCs] HayYyHble
3HAHUS U AQHHBIE, KOTOPble CKPBIBAIOT 32 ABEPSIMU CIIeLIMaAU-
3MPOBaHHBIX KOHTPECCOB, I AOHECTU UX AO LIMPOKOTO Kpyra
4yyTaTeAell, KOTOpble TEM BpeMEHEM MIIYT OTBETHI HA BOIIPOCHI,
y’Ke AaBHO paspellleHHble B MMpe yYeHbIX. S mpearoaararo, 4To
MHOTM€ TIaliIeHThI, CTPAAAIOLINE PACCTPOICTBAMU KUIIEYHYKA,
YK€ AQBHO pa3o4yapoBaAVCh B opuiasbHOM MepnLyHe. OpHa-
KO 51 He IIPOAQIO0 UYAOAEIICTBEHHOE CPEACTBO. TakKe s1 He yTBep-
JKAQI0, YTO 3A0POBBIN KUIIEYHUK SIBASIETCS ITaHalleeit OT AI000i1
0OAE3HU.

Mos 3apaya — B yBA€KaTeAbHOV (popMe paccKkasaTh YMUTa-
TEAI0 00 3TOM YAMBUTEABHOM OpraHe, HOBBIX HayYHBIX AQHHBIX
0 KMILIEYHMKE U KaK, VIMesI B apCeHaA€ 3TY 3HaHMSI, MO>KHO YAyY-
IIMTh KA4eCTBO CBOEI ITIOBCEAHEBHOM >KM3HMU.

Mos yueba Ha MEAMLMHCKOM (aKyAbTeTe M 3aliuTa AOK-
TOPCKOV AMccepTauuy B VIHCTUTYTe MEAULIMHCKOV MUKpPOOU-
OAOTMM OYEeHb TIOMOTAM MHE B OlieHKe U COPTHMPOBKE MMeEI0-
IIMXCST HA CETOAHSI CBeAeHUIT. bAaropapsi AMMHOMY OIIBITY MHe
YAQAOChb B AOCTYITHOI U MHTepeCcHO! popMe paccKasaTb YMUTa-
TEAIO O CAOXKHENIIIMX MeXaHU3MaX, AEVICTBYIOIMX B KUIIEYHVKE
Y BAVSIIOIIVMX Ha BECh OPTaHM3M YeAOBeKa.

Mos cecTpa MOAAEpP)KMBaAa MeHsI Ha BCeX dTAlax Hammca-
HUSI 9TOV KHUTY, IPU3bIBAAA HE OCTAHABAUBATHCS MIEpeA BO3HU-
KaIOIVIMI CAO’KHOCTSIMU 1 TIOMOTA2 AOBECTY PabOTy AO KOHILI.
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OYAPOBATEABHbIN
KLEYHINK

Mup HaMHOIO MHTepecHee, €CAM Mbl He TOABKO HabAlOAaeM

TO, YTO A€XKUT Ha MOBEPXHOCTU, HO U CTApaeMCsl OTKPBITb AASI

ce0s KaKue-TO HeBUAVMBIE T'Aa3y CTOpOHbI. Hanpumep, aepeBo

Ha MEPBBI B3TASIA 1O GpopMe OUeHb HAIIOMUHAET AOKKY, XOTSI
MEXAY HUMM MaAo obiero. Hair opraH 3peHMst MOXKET CTpO-

UTb CBOM acCOLMALMU: HA YTO IIOXOX

CTBOA C OKPYTABIMU OYEPTAHUSMU KPO- ——

?
Hpl? Hamr raas BocCIpMHMMaeT AepeBO Mosr, nonyvan

no popme moxoxxum Ha AOXKKY. Ho mop, accoumaTuBHble
3eMAell PACIIOAOKEHO MPUOAUBUTEABHO CUrHa/Ibl OT OpraHa
TaKoe >Ke KOAMYECTBO KOPHeN, HEBUAU- 3peHus, bopmupyet

Halle npeacTtaB/ieHue

MBIX HallleMYy TAasy, KaK U BeTBeN KpO-
O npegmMeTax U AB/IEHUAX.

Hbl. Hair Mo3r cTpouT AaHHYIO KapTMH-
KY, He yUUTbIBas1 CTpPOeHMe pepeBa. Beab ————
MO3I' B OOABIIVHCTBE CAy4aeB GopMu-

pyeT 00Opasbl, MOAYYasi CUTHAABI OT TAa3,  He B XOA€ U3YYeHMsI
1300pakeHNMI1 B KHUT'AaX 10 OOTaHMKe, FA€ IIOAHOCTbIO ITOKa3aHa
CTPYKTypa AepeBa. VI xoraa Mbl mpoes>kaeM IO AOpOre BAOAb
A€CHOTO MaCCHBa, Y HAaC TO I ACAO BO3HMKAeT MbICAb: «AOXKa!

Aoxka! Aoxkka! Eire Aoxkkal»
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