I panu nayxu

Mhl 3HAKOMWM YMTaTEeNsa C HallUM HOBbIM ABTOPOM — KaHOWOATOM TEXHMYECKIMX HayK, YNeHoM
Poccuitickoro eounocodckoro obwectea Cepreem MeaHoenyem CYXOHOCOM, napaeinm He-
CKONbKO KHUT, 3aTparnealoLlyx CamMble pasHble TeMbl — OT NpoGieM HaUMOHaNbHOro CamMoCo3Ha-
HU™, KOCMWUYECKOro MUPOBO32PeHa 1 00 MacluTabHol rapMoHnn BecenedHoid, MHTerpansHoro
TpyOa aBTopa, peaynsrara ero 25-netHeid cucreMatraauvmn Hay4yHblx GakToe.

Ha xpouibax lyxa

C.N.CyxoHoc, kaHanaar TeXHUYECKUX HayK

MACIIHTABHAA BBICOTA

AUIEM © MBICICHHOTO JKCIIe-
puMeHTA.

CnpeeM-aHECTETHKOM
obpaboraem cebe Bcro koxy. Cajem B Kpecio, sa
BSDKEM I7Ia3a, 3aTKHEM VIIH M HOC BaTHBIMHU IIPOG-
KaMH. MLI HOUyBCTBYCM ce6sl B COBCPIICHHO HHOM
mupe. B sToM MIpe, HOJIHOM THINMHBL H TEMHOTEL,
B HAIll MO3I' HE MOCTYIIAET HUKAKOH MH(OPMATTHN
H3pHe. JTO COCTOAHME IIPEPLIBACT IIEPBLII CHI-
HaJl M3 OKPYKAIOIIEro MHpPa — CHIHaJA BKyCa: JKeHA
BCIIOMHIJIA O HAIIEH JIOTOBOPEHHOCTH 1 HPIHECTA
ITO-TO BKyCHeHBKOe. (0 5TOro MOMEHTa MBI OJKHBa-
€M, M POT CTAHOBHTCSI MCTOMHUKOM NH(pOPMAITAN 1
eJIHCTBEHHBIM OKHOM B OKPY/KaIOMMH HAC MHp. JTO
OKHO CAHMUMENPO8HE MACUIMAfog. A Kas/IBIE KyCcOueK
IHIH GYCT TOCHAHNEM M3 9TOro KPOXOTHOIO MUPa
B HaIl Mo3r. Kak HeoGLITTHO HU BBIIVISJINT 9TO COCTOS-
HHE, HO UMEHHO OHO MOJIeJIUpYeT JUlsl de/loBeKa (Ha-
CKOJILKO BOOOIIE BO3MOKHO TAKOE MOJICIHPOBAHIC)
COCTOSIHUE [IE€PBOrO *KUBOIO OPraHH3aMa Ha ILIaHeTe
— PACTHTEIBHON KIETKI. Y 5TOH KWIETKH MHOTHE COT-
1 MHIJUIHOIOB JIET GBUL UL OJIHI CIIOCO0 «I03Ha-

HIST» OKPYIKAIONIET0 MUPa — BKYCOBOM KaHAJL.

Uepes HexkoTopoc BpeMs aHECTe3Hs HaYHET
HPOXO/JIHTh, HAC PA3BSLKYT, H Mbl IOJIYTTHM BO3MOMK-
HOCTD JIBUTATBLCST M OMIYHBIBATL BOKPYT cebs mpo-
crpaHcTBo. Mup craner Holible U IOCTUTHET Yike
memposvix macumatos, TlosipieHne «HOBOro» uye-
CTBA JIACT MHYIO MOJICIb MHUPA, HAIIPHMED, MOJICTD
MHPa JIOAJICBOTIO TePBSIKA, CIIOCOOHOTO JBUTATLCS,
HO CJICIIOTO, TYXOTO U JIMIMEHHOTO O0OHIHISL.

Tenepnb ySepéum aTHble TPOGKH U3 HOcA. B Mosr
BOpBaJIaCL HOBasi 10 KauecTry wH(popMmarms. Ha
PACKPBITOrO OKHA TIAXHYJIO 3aIIAXOM CHPEHH, a4 13
KYXIHH IIOTSHY/I0 apoMaToM kode. B mepnblil ske Mo-
MEHT MBI OIIYTHIIH, KAK PA30PBAJICS HAIT METPOBDIN
KOKOH OC3aHHsl, H MBI BLIPBAJINCD B OTPOMHDIH
MHP, pasMepbl KOTOPOTO IPEBLINAIOT JecAmKu Me-
mpos. He 3Ha10, HACKONBLKO TOUHO, HO JIyMalo, 9TO
BTO — MOJICJIb MHpa CJIEHOro H CTAaporo (I1osTomy
OIVIOXIIEro) KPOTA.

Kak To/LKO MBI BBITAIIUM M3 VINEH BaTHLIE 3a-
TBIYKH, HAII MU JIOTOIHATCS €1IE OJHHUM KAHAJIOM
ungopmargn. Ha kyxne spsakaeT nocyma, 3a oOKHOM
B Jlecy HOIOT ITHIIBL, I71e-TO 3a JecoM LporpeMesa
oucpeHas saekTputTka Ha MockBy, Bareke 1o-
CHBIMANNCH PACKATDHI HPUOIIDKAIOMEHcst Iposbl. M
MBI HAYTMHACM [IOHHUMATD, ITO MU HE TAK VK 1 MaJ,
ITO €TI0 MACHITAGHLIH FOPH3OHT HPOCTHPACTCS HA
Kuaomempsi. ITOT HOBBIH MHP MOKHO CPaBHUTDL €
MHUPOM MOJIOJIOTO KPOTa, KOTOPHIH Ha HEKOTOpOe
BpEMS OCTABHJI CBOM 3a00ThI [10J] 3eMIEH, cell Ha
CBEKMIT XOJIMUE, ITOOLI HACTAIUTLCS TY/ICCHBIM K
OTPOMHBIM OKPYRKAIONHM ero necom. Ho kpor mu-
ero He BHJIHT.

HakoHer MBI YCABIMIATH, ITO B KabIHET 3aIlila
AKeHa, MOUYBCTBOBANM apoMar Kodie ¢ KOHLAKOM,
M, 9TO0Bl HE HPOHECTH €0 MUMO PTdA, Mbl 3aKaH-
YHBACM CBOM SKCIICPHMCHT, PasBI3bIBACM MTOBI3KY
H... HCIIBITBIBAEM HACTOSIIHH BOCTOPT OT KPACOTDI
OKPYKAIOMEro Hac Mupa. OTKPhLIACH Oe3/iHa 3Be3)
[OJIHA, M 5THM 3BesfaM HeT uncial Jla, xak npe-
kpacen stor Mup! M kak xopomo, 1ro Cosjaress
BOIUIOTIUL HAC HE B CHHE-3€IEHON BOJOPOCIHH, HE
B ueppe, He B KpoTe, a uMeHHo B Uesntopeke! M kax
XOPOIIO, UTO MUP TaK OFPOMEH, UTO MBI BUJIHM Ha
HeOe 3BE3/ILI, YIAICHHDIC OT HAC Ha napeex.

IKCUEPHMEHT 3aKOH'IeH, Koe BBILINMT, U 11Opa
[IOJIBOJIUTE TOTHIECKHE HTOTH.

Hmoz nepswit.

Bee ayserea, mim «criocodpr o0ImeHns» ¢ OKpy-
AKAIOMIM MHPOM (B JIAJILHEEHTTICM YCIOBHO Ha3hIBac-
MBbI€ «HH(POPMAITHMOHHBIMH KaHAIAMI» HJIH LHIPOCTO
«KaHaJIAMM» ), JICTKO VIIOPSIOMUBAIOTCH RO pazmep-
nomy Kpumepuro (prc.l) — v Kaaoro ayBcTBa Cymie-
CTBYeT CBOH IIpejiedl, CBOI MacmTa0HLIH TOPHA0HT
OKPYKAIONIETO MUPA.

Hmoz emopoi.

Ckopee Bcero, B Guocdepe 3a MIJUIMAPIBL J1€T
ABOMIOIHHA OCBOCHHC KAKIOIO H3 KAaHAJIOB NIJIO B
TOH Ke HOC/IeIOBATeNIbHOCTH, B KOTOPOH OHH pac-
ronosxkenn! Ha M-ocn, eesa HapaBo. ITOT BBIBOJ|
BLITEKAET U3 ciefylomux (axros. Bo-nepsoix, 5o-
Jlee PasBUTBIE OPraHNU3MbBL OOJIAIOT 1 Doslee -
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Puc.1. MacwTabHble ropWMaoHTE YYBCTE Ha M-ocK — ocK
AEeCATUYHBIX NOrapuGMOB PacCTOAHWIA, C KOTOPBLIX Mbl MOXeM
nonyyaTb MHGOPMaUMIO Yepes paafMiHLIE KaHakl YyBCTB

POKNM HabopoM uyBCTB. CpaBHHTE OJHOKICTOU-
HBIH OpPraHuaM 1, HAIpPHUMEP, KOMIKY. A BO-BTOPDIX,
MOCKONBKY OHTOreHe3  (pPasBUTHE OpPraHusMa B
yrpofe) nopropser (uoreHes (SBOJIOIMIO BCEE
Suocdepsl), TO, HPOCAEIUE, KAK 3aKIA/LIBACTCI B
3apOJILIIIE TOT WM HHOI KaHa O0IeHHS ¢ OKpYKa-
IONM MHPOM, MOMKHO IIPC/IIONOKHTD aHaJlorHY-
HY10 HOCICIOBATCLHOCTD MOABNCHHS H PasBHTHS
OPraHoOB YYBCTB B HPOHECCEe 3BOMTIONMN GHochepb
B 1enoM (puc. 2).

Puc. 2. lacTpynaumna U oHToreHes naHueTHUKa
Ha NPOAONLHLIX paspesaax sapoabila;

A — GnacTyna co 3Ha4YMTeNbHLIMW NPesyMNTUBHEIMKM 0BnacTa-
MW Ha MOBEPXHOCTU BracTodepMbl (MeoynnapHan NaacThHKa
— WTPUXOBKA NOMAOCKaMK, SKTodepMa — Y8pHaa NuHKA, Ma-
Tepuan Ana XopAbl — KpynHble TOYKK, Mesodepma — Menkue
TOYKKW, DHTOOEPMA — KPYXKW); B — Gnactyna B paapeae (oT-
JenbHble Npe3yMnTHMBHble abnacTi B Bnactoaepme obo3Ha-
YyeHbl Mo BbllleonucaHHoMy cnocoby); B, I - BO3HMKHOBeHWE
JABYGNOWHOW racTpynbl B peaynbTaTe MHBarnHauumn Beretatme-
Horo nonoca; [, E, K - oHToreHes, BO3HUKHOBEHWE CMMHHOTO
oTdena 3apofbllla ¢ 3aknagkaMu oceBbIX opraHoe, 1 — Gna-
cTouenb, 2 — BNAYMBamLWanca Gnactogepma BereTaTMBHOIO
nonoca GnacTynel NPW racTpynauuy, 3 — NnepedHaa ryba, 4 —
Bokoead ryba, 5 — aagHaAa ryba BnacTtonopa, 6 — apxeHTepoH
(MNepBWYHLIA KMLLIEYHWEK), 7 — 3aKNadKK NepBUYHLIX CErMEeHTOR,
8 — HepBHO- KMWeYHbIR kKaHan, 9 — Hedponop [1, c. 89]

CHauasna V BCCX MHOIOKJIETOYHBIX (I)()]).\-II/I]J}"I()'I‘-
4 KHMINEeUHHUK, poT 1 l‘}"(’)I)I — OpPraHbl gKYCog020 KaHa-
Jra. B(‘(_‘ KaKk 1 MHJUIHAP/IBLL JIeT HA3aJ, HAMMHHACTCA
CO BKYCa ITHHIH. OcrajibHble TpH Kalajia (l){)]))‘lll])}"
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IOTCS, CY/is IO BCEMY, B CJIe/IyIolell nocie oBaTes b
HOCTH: ofonanue — eayx — spenue. To, aro apemnie
opMHpyeTcs Mo IHM, JOKA3bIBAETC sl XOTs Obl
TeM (paKTOM, UTO MHOIHE ;KHBOTHbBIE (KOTATA, MEH-
K} POMKIAIOTCS CNETIBIME, ¥ YiKe HOCTe POZKIeHUIS
HPUPOJA «J[OJACIBIBACT> UX 3PEHIE.

Hrak, B nporiecce 3BOMONHHN KHU3HN Ha 3eMIe
IIJIO HellpepbIBHOE PasBUTHE He TONbKO GopM U
CTPYKTYPDLI OPTaHHAMOB, HO M KaHAJIOB HX 00Ie-
HIA ¢ OKpy:KalomuM MupoM. B macimrrabnom npo-
CTPAHCTBE 3TO PAZBUTHE UMEET BEKTOP B CTOPOHY
pPacmupeHns MacTadHBIX ropnsoHToB. B 6rocde-
pPe o 3TanaM CHAYMaIa MHOTHE COTHH MIJLIHOHOB
JIET PasBHBAJICA KaHal BKYCa, 3aTeM MHOTHE COTHH
MIUUIHOHOB JIET — Kalajl OCSI3aHs U T. JI., BILIOTD
o apenns. M spenne (OSTbiil KaHan) — 1pezen
PasBUTISL M IIPejiel MaciITabHOro ropH30HTa JUIst
KaHajoB 9yBCTB. Tak, mar 3a maroM, crponiach
JleCTHUIIA BOCHPHSTHS KU3HBIO Beé fojlee MIpPo-
KHX MacmTabHBIX ropusonrtos. (iejoBaTeNbHO,
oBIMad TCHJICHITHS SBOIOIMH KH3HH — pacHIHpe-
HHE TPOCTPAHCTEA BOCHPHATHA OKPY KaloIIeTo
MUPpa, OPHYIEM KaKIbli Tocae/yIoNII mar mpouc-
XOJHUT CKAYKOM, CO CMEHOI CHocoda Loy e Hust
MH(OPMAIIHH, ¢ IIOSBJICHHEM CHEIHAILHBIX Op-
ramos juist €€ pocupusatua. M mmnme Mosr Beé ato
HHTEIPHPYET B HEJOCTHYI0 MHOIOMACHITAGHYIO
KapTHHY MHpa.

Tpyno npeymonroknTs, 9To moce (hopMupoRa-
HHS1 3PUTENBHOIO KaHaIa 3BOJIONHS JOJKHA ObUIa
OCTAHOBUTLCSL lopasyo joruiHee MmojaraThb, UTO,
HOCTPOMB ISTYIO «CTYIEHLKY» — 3penHe, SHocdepa
CJ1eJIOM HPHCTYHIIA K CTPOUTENLCTRY OMEePe/IHOTO,
HlecToro, Kanata socupusitus. M sronte poasmox-
HO, 9ITO TO TAMHCTREHHOE Wechoe UYSCmeo CTPOMT-
€31 ceIac IMPSIMO HAa HAIIMX [JIA3aX, a4 MBI SIBJISIEMCST
CBH/ICTEJIAMIL HTOIO 1IPOLecca, XOTs M HE OCO3HA-
éM ero. UroObl MOHATL, UTO cOGOI IIpe/IcTABISIET
MICCTOC YYBCTBO M KTO M3 JKHBDLIX CYIICCTB ABJIACT-
€Sl €TO HOCHTEICM, HYKHO OHNPEACIAHTL €To obIme
CHCTeMHDIEe CBOMCTBA, OIHPasich Ha OBIIYIO JTOTHKY
HPEILIIVIIX STAOB SBOTIOMH.

Bonepsbix, na M-ocn MacmTaGHBII TOPU3OHT
MIECTOrO KaHAIA JODKEH OLITD JAbIle TOPHIOHTA
apenug. MopiMu cropaMm, 1mecToe UIyBCTBO MO3BO-
JgeT BIJIETh MHUP HECPABHEHHO OoJee TPaHjIos3-
HBIX PasMepOB, YeM BU3YATLHBIH ((pOTOHHDBII ) MITp.
BoBroppix, HOCKOIBKY ISl KaJIOI0 HOBOIO UYB-
cTBa OGHOCepa coznaéT OpraH BOCHPHUATHA (VXO,
13 1 T. IL. ), TO MOKHO HPEIONI0KUTD, UTO SBOJIIO-
HHOHHBII HPOoIece Paio IWIH O30 IPUBEIET K
BO3HHKHOBCHHUIO CHENMAILHOIO OpraHa i Jyis Ie-
cToro Kanana. B-TpeTbHX, IIOCKOIBKY IMecToll KaHas
TOABKO CTPOUTCS, BOCIPUATHE MHPA Uepes Hero
MeHee FapMOHHUTHO, UeM tepes HpeecTRYIoNe
eMy HATL KaHaJOB,

Hexarn mectolil KaHAT H €70 HOCHTE/T MOKHO B
pasHbIX Hanpasienuax. Ho necomnenno, uro Ty
HOCHTEIEM JIOIKEH OBIThH BHJL SKHBLIX CYIIECTR, KO-
TOPBIH HAXOJWTCS B HACTOSIIECE BpeMs Ha OCTpHe
SBOIOIIMH. A 3T0 — uenopek. Uro ke y Hac ropmu-
pyercs Kax mectoe "yBcTBo? MHTyHIus n cpepx-
YYBCTBEHHOCTD WIH... MBINLICHHE?

Kakoe jke MbIIUIEHHE — UYBCTBO, CIIPOCHTE BBI?
Kax moxkHO nX cpaBHHBATD?

Xopolo, a KaKk MOMKHO CPABHUBATL 3pCHUE H
Bryc? Oun xe pasuble. 1 Boobuie, kak MoxHO Bee
STH ITh PA3HLIX 10 BCEM XapPaKTEPHCTHKAM CIO-
COBOB BOCHPHATHS MHPA HOMEMATL B Oy KJIac-
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CH(PHKAIHOHHYIO sIUeliKy, KOTOPYIO MDLI Ha3blBaeM
AYBCTBAMH? 3HAMHT, JIeJIO HE B Pas/JIHTHH MeX]y
HIMH, a B TOM, KAKYVI0O OHHM BBITOTHSIIOT OOIIYIO
¢gynxmmno: nonyuenne undopManuu o OKpyKa-
omeM mMupe. Ho paspe mplvienie He HO3BOJsIET
HAM I1OJIYIaTh WH(POPMAITIIO U OPHEeHTHPOBATLCS
B OKPY/KaIollleM MHPE, KaK 5TO HAM HO3BOJISIET 3pe-
nue, Hanpumep? Koneuno, Mpmuienne nomoraer
HaM elI¢ U MeHATh OKpy&Kalomuii Mup. M1 cozaém
HOBDBIE MOJIENN JEUCTBUTEILHOCTH M € TIOMOIIBIO
KO/UIEKTUBHOTO CO3JIAHNA [PEBPAIAeM MX B JIeH-
CTBHTEJILHBII BemecTBeHHLIH Mup. Ho a1y slono-
HUTENLHYIO (PYHKIHIO, KOTopas JeHCTBUTENBHO
BO3BBINIAET MBICJbL Ha/l BCEMH IYBCTBAMH, [TOJIHH-
MaeT eé Ha coBepIIeHHO HOBDIH yPOBeHb, MbI 3/1eCh
paccmarpusath He Gygem. Ilpapja, ectsb emé ojgHo
HPEISITCTBHE VIS BHECEHHS MBITIICHUS B 3TOT pe-
€CTP KAaHAJIOB: B TPAJUITHOHHOI HAYKE MDINUICHHE
— HeMaTe pPHAILHBIH KaHaJ, TAK KaK CUMTAETCH, UTO
HET CPeJibl, epes KOTOPYIo epesiaéred Mbiciab. Ho
TAK JIH ®TO Ha caMoM Jiesie? B KoHIle cTaThi MBI 110~
KazKeM, UTO TAKad CPeJia MOXKeT OLIThL, OHA MATEPH-
aJIbHA 1 MBIC/IL B Hel HepeaéTcs Kak 0coObIi B
CUTHANIA.

MBIIIUIEHHUE - IIIECTOM CIIOCOB
BOCIIPHATHA OKPYKAIOIIEI'O MHPA

bionoru }'}[{L‘ OKOHYTATCILHO I\‘("l'il][()B[a[.-‘llrl. TTO
HHBOTHRIC JIYMAlOT. Ho mbl #e 3Haem, 1To IIpH 3TOM
HPOHCKOJHT ¢ X CO3HAHMNeM, H e MOKeM IIpocie-
JANTL ero spomonuio. boiee TOro, OUeBHJIHO, YTO

€CNN 3a9aTKH MBIIUICHHA H €CTDh Y JKHBOTHBIX, TO
V UeIoBeKa OHO pPa3BHTO ropasjio jayumiie. O 1éM
CBUJIETEIBCTBYET BOSL KYJIBTYPa, CO3/laHHAsL YeloBe-
YECTBOM 3a MHOT'HIE ThICATH JIET.

besycnosno, MbpinmuieHmse oTiensieT OT HATH
'[}'13("1'11' oueHL MHOTOe. B wacrnocrn, ro, uro oHo
pasBUBaeTCs 3a CUET BHEHNIHNX HOCHTEICH, 1ero
e ObUIO JIO 3TOTO IHKOTJA B PasBHTHH YyBCTH.
Bonee Toro, MblIeHNE Yel0BeUeCTBA — B IIEPBYIO
ouepe/ib (PYHKIMSA €ro COMMaTbHOM KU3HM. 3TO
OJIHOBPEMEHHO M HEPBOE «IYBCTBO» COMHAIBHOTO
«OpraHusMa», Tak Kak Ha HEM 0asupyercs Co3Ha-
HHE (COBMECTHOE 3HaHHe JIIoJell), daarojaps Ko-
TOPOMY YeJIOBEK H HEePEemeE] U3 MHpa JKHBOTHOTO
B MHP CONMANLHBIH. OrpomMias pasouia Mejkay
MBIIUIEHHEM MeJIOBeKa I OCTAILHBIMH TYBCTBAMH
3AKI0YAETCA emé U B TOM, ITO OHO B 1eJIOM Ha-
XOJUTCSL B HPOIECCCe BBOJNOITHOHHOTO Pa3BHTHS.
CnenoBarenbHO, MBI MBbINJIEHHEM BJIajleeM, HO
MOKa JIAJIEKO HE B IONHOH Mepe €ro BO3MOKHO-
creil. O6 »TOM, B MaCTHOCTH, TOBOPHT HOCTOSH-
Hasl HepecTpolika MHPOBO33PEeHHA B Xoje HCTO-
PHH UeN0oBeUecTBa.

MoskeT BOZHUKHYTD JIOKHOE IIPEJICTABJICHIE O
TOM, UTO Takad HeJOCTPOEHHOCTL — HEUTO ocoberr-
Hoe. Ho sro — Hopma. Jlocrarouno npocienurs aa
SBOJIIOTIMEN 3PEHUS, KOTOPash Ha9alach ¢ MOsIBIe-
HHSL IIEPBLIX CBECTOYVBCTBUTE/IBHDIX IIATEH YV IIEP-
BOIl PLIOLI — JMaHIeTHHKA (pHC. 3), a 3aKOHTIIIACD
3peHHeM OpJia 1 UeloBeka; No00H KaHal BOCIPUs-
THS Pa3BUBaJICd MHOTHE MIJIIMOHBI J€T — OT IIep-
BBIX IIPOGIECKOB, HAMEKOB IO TTOJIHOCTBIO C(DOPMH-
pOBaHHOTO B OpraHax M (WWHKITHSIX BHJIA.
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Jdanyemnux (Branchiostoma lanceolatum):
I — moaroro#t nyssips, 2 — oxonoporasuie pecrwukw (Iqynansun), 3 — anapycs, 4 — aRAOCTHAB, § —
maGepHag MWenk, 6 — rroTKa, 7 — ApTEPHANLEAR TOIO0CTL, & — meuens, 9 — rouagu, 0 — noTOXOPAA,
11 — merannerpanLitie ckuagxn, 12 — rpyanolt orgen wepanolt Tpy6xu, 13 — arpunop, 14 — kumea,
1§ — Gprommuo#t nxaannr, I8 — anyc, 17 — xnocropoit NaaBHHK

Puc. 3. laHUueTHUK — NepBoe Ha 3eMNe X0pacBoe cylecTeo. Ho ewé He peiGa, a NMWe eé npoobpas. ¥ sToro nepBoro
MHOMOKIETOYHOIO, YKe UMEeOLEro 3peHue, mMasa — Nib NPUMUTHBHLIE CBETOBLIE NATHA (rNasku lecce), TONLKO OfHa KneTka






