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27 vioHsA 2012, PasmecTwn: BecbMa Y60rnn ULyLWnin

B Hawe# cTpaHe Y3U nosiBUIOCb C pa3pyuieHNeM KOHTPOJISI CUCTEMbI 3alyMUTbl HAaCEJIEHUSI OT TEXHHKMN YHHUYTOXKaroujen
3a0poBbe, B 1993 rogy. OCHOBHbIe AOCTimxkeHmuss Y3U: npocTora B o6ciy)xcMBaHMN M KOMMepYeckasl rnpubblyib — csioMain
BCe «CTapopeXXMMHbIe>» Mnperpagbl A/151 BHeAPEHUS] ITOH «M0JI€3HOH» TEXHUKH.

CTapopeXuMHble «OTCTajlble» WMHCTUTYTbl KOHTPOAS,
CKpPYNyJIE3HO M3y4yanu TeXHWUKY BO3AEUCTBYHOLLYIO
Ha YeNioBEeYECKUA OpraHusM, A06UBAsACH MOJyyYeHus
«[aNibHUX>»  pe3ynbTaToB, TO €CTb: 6yaylinx
nocneacTBuUii [¢ OpraHusMoM. B cpefHeM
DJIUTENBHOCTb TAaKMX WCCNEAOBaHWN pacTsirMBanachb
OT 04HOro roga (Mbiwmn) A0 NaTM neT. Mo 3akoHaM
CCCP, BCe KTO CTankuBajacsa B cBoel paboTe cC
npuMeHeHneM Y3U, umenun npmBmunernn B 3apnnate u
T.4. (32 BpeAHOCTDb).
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Ho BOT NpuUWAM PbIHOYHO-KOMMEPYECKNE BpEMEHA,
KOoraa Bpauu ctanu Ha nepeboi kpuyaTb, 4YTo Y3 -
6e3BpeAHas LWTyka M O4YeHb Heobxoguma, B
ocobeHHOCTM Ans u3yyeHus GepemeHHOCTU. YTO B
CCCP He 6b110 Hayku, a Tak, Aypaka Bansiin, a BOT
Ha 3anaje - nporpecc.

Tonbko BOT yXXe U Ha 3anaae CTanau AOXOAUTb
NpPoONUCHblIE€ UCTUHDbI.

HoBoe HayuyHoe wWcCrefoBaHWe MoKasano, uyTo
ynbTpa3BykoBoe  o6CnefoBaHue,MPOBOAMMOE Y
6EepEMEHHBIX XEHLLMH, MOXET MOMELATh PasBUTHIO

KJEeTOK rOfIOBHOMO Mo3ra mnioga. MccnefosaHue
noaopBano GNecTalyo penyTaumio 3Toro o6cneaoBaHusi. YueHble M3 Menbckoro yHueBepcuteTa AoKasanu, UTO YJbTPasByKOBble

BOJIHbl OKa3blBalOT HErATMBHOE BO3AENCTBME HA HE POXAEHHOTO pebeHka — a MUMEHHO, Ha ero HepBHble KJeTKW, coobliaeT HeMeLKas
razeta Die Zeit.

[pynna noa pykoBOACTBOM aBTOPUTETHOIO Helpobuosora Macko Pakuua noaseprana 6epeMeHHbIX Mbllen B TeYEHUE MOCNeAHNX Tpex
OHel nx 6epeMeHHOCTU YJibTPa3ByKOBOMY 06CNeAO0BaHUIO PasfiiHOM MPOTSXXEHHOCTM — Npu MOMOLLM npubopa, KOTOPbIA 06bIYHO
MCNONb3yeTCs ANS YNbTpPa3BYKOBOro ob6cnenoBaHus nogei. 3aTeM B MO3re HOBOPOXAEHHbIX MbILIEN yUYeHble UCKaNn MapKUpoBaHHble
HENPOHbI, KOTOPblE B TEYEHWNE TPEX AHEWN Nepes POXAEHUEM 06bIYHO MepeMeLLalnTcs B onpeaesieHHble YacTi Mo3ra.

B uenoM MO3r HOBOPOXJAEHHbIX MbIWAT HE MMEN HUKAKUX BUAMMbIX OTKNOHEHWI, ero pa3smepbl 6blnv cTaHfapTHbiMUM. Ho y Bcex
XUBOTHbIX, KOTOpble Mepes poOXAEHWEM MOABEPrNCH YNbTpa3BYKOBOMY o6cnegoBaHuio B TeueHve 30 MUHYT U 6onee, Tak
Ha3biBaeMble HeWpoHbl E16 nocne poxAeHus He nepeMecTUnucb B COOTBETCTBYIOLLEE MECTO KOpbl MONOBHOrO Mo3ra. OHu kak 6yATo
«3abnyannuce» B 60see rnyboKuX CNOsSIX CEporo BelwecTBa. YUCNo «3abnyauMBLUMXCS» KJIETOK POCNO BMeCTe C ynbTpa3BYKOBOW
Harpyskoi, HekoTopble HeNpOHbl MO3Xe O6HapyXWINCh Aaxe B HWXepacrosioxXeHHoOM 6enoM BewlecTBe. Y 3TUX KIETOK Takxe

OTCYTCTBOBANIM OMPEAESIEHHbIE XUMUYECKME XapaKTEPUCTUKU MPABWIbHO MO3MLMOHMPOBAHHBLIX HEWPOHOB, @ TakuWe HEPBHbIE KJIETKM
yX€e He MOTYT BbIMOJIHATL (PYHKLMIO, NPeAHA3HAUEHHYIO UM MPUPOAO M.

Mo cyTk, upeT NosiHaa MyTauumsa knetok c aecdopmaumein AHK.

YnbTpasByKoBOE€ WUCCNEAO0BAHNE WCMNONb3YyeT 3BYKOBblE€ BOJIHbI BbICOKOM 4acToThl, KOTOpble,NpoXoaa 4epe3 XUAKyrk cpeay,

OTpaxarTcsl OT MNIOTHOro 06bekTa, B AAaHHOM Cliydae — pebeHka. OTpaxeHHble BOJIHblI Npeobpa3yloTcs AaTYMKOM, U U3obpaxeHne —
CKeneT U BHYTPeHHWe opraHbl pebeHka — NOSBASIOTCS Ha 3KpaHe MOHMTOpa.

Y3W He TpebyeT crneuunanbHOl NoAroTOBKU 66peMeHHOI71. TOJIbKO Ha paHHUX CpoKax, Koraa OKOJNOMIOAHbIX BOJ €LE Mano, XeHLWUHy
npocsAT NpMxoAnTb Ha ob6cnefoBaHUE C HAMOJIHEHHbIM MOYEBBLIM My3blpeM, YTOObl M306paxeHue 6bI10 AOCTAaTOYHO YEeTKMM. XKeHLiMHa
JNIOXKUTCS Ha KylweTKy, obHaxaeT XWBOT, ero CMa3blBalOT 3BYKOMNPOBOASALWMM refieM W BOAAT MO HeMy JaTyMkoM npubopa. Bcsa

npoueaypa JIMTCA OKOJO AECATU MUHYT. [0 XenaHuio MaMbl, OHa MOXET CMOTPETb Ha 3KpaH, HO 6e3 O6bSICHEHWS XOpOLUEro
creumnanucTa NoHATb, YTO M306PaKEHO Ha 3KPaHE, OUYEHb CIIOXHO.

HWKTO He roBopuT O (hakTe, YTo AeTH,Haxoaalmecs B yTpobe Matepu, 6ypHO pearvpyloT Ha 3T0 o6CnefoBaHWe, OTBEYas Ha Hero
MHTEHCMBHBLIM ABMXEHMEM. DTa OCOBEHHOCTb AAXE MHOTME <YMHWUKM» WCMOJIb3YIOT KakK TECT BO BpeMs 6epeMeHHOCTM, Koraa Mama
BAPYT MyraeTcs, YTo ee pe6eHOK AOJIFO He LeBennTCa. Y3U CTUMYAUPYET ABUXKEHWUE MIOAA U Bbi3bIBAET YCKOPEHWE ero cepauebueHus.
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PebeHOk 4yBCTByeT HeraTMBHOE BO3AeWCTBME M pedneKTOPHO pearnpyetr Ha M3ny4vyeHue, NbiTasiCb 3awututbCs. JIlO60NbITCTBO —
HeAOoCTaTOYHO Beckasi MpUYuHa A4S Toro, YTo6bl NOABEPrHYTh Manbiwa NoTeHLMaNbHON ONACHOCTU B COMHUTENIbHBIX LEeNsX, Hanpumep,
y3HaBaHusi nona pebeHka.

B CLLUA HaumoHanbHbIN MHCTUTYT 340POBbS HE 0A406pun obsa3aTenbHoe Y3 ansa Bcex 6epeMeHHbIX.

UccnepoBaHusa MNapsiesa MN.MN.

Yaap no reHotuny

CuutaBlniics 6e3BpefdHblit yNbTpa3ByK MOXET .. MOBpeXxAaTb reHeTMdeckuit annapat. K TakoMy BbiBOAY MpULLINM MOCKOBCKMUE
uccnepoBaTenu noj pyKoBOACTBOM CTaplUero HayyHoro coTpyaHuka OTaena TeopeTuyeckux npobseMm POCCMIMCKON akafeMuu Hayk
MeTtp MNeTpoBuuy Mapsiesa.

- [lonxeH Npu3HaTbCsl, — pacckasbiBaeT [apsieB, — paHblue Mbl 04eHb 60ANUCL, UTO 3aKOHbl FTEHETUKM MOTYT UCMONb30BaTbCS BO Bpes
noAaM. A 0KasasnocCb, YTO 3TO AABHO YXe AenatoT...

Meankn. He Benas, uTo TBOPSAT, OHWM BO3AENCTBYIOT Ha reHeTMUYeCcKuit annapaT yenoBeka. W celiyac TpyAHO Aaxke npeactaBuTb cebe
OoTAaNIeHHble NOCAeACTBMUA 3TOMO LUMPOKOMACLITAabHOro 3KCNepMMEHTa Hag oAb MU,

Mpo3peHne Hayanocb coBceM HepaBHO. KaHanaaT 6uonornyeckux Hayk Metp MeTposud apseB M KaHAMAAT PU3MKO-MaTEMaTUHECKUX
Hayk AHapei AnekcaHgopoBud Bepe3uH noctaBunn nepes cob6oii Lenb: MPOHUKHYTb B CBATas CBSATbIX XXMBOM MaTepum — BOJIHOBOWM
reHoM, KOTOpbIil ynpaBnsieT pa3ButTneM opraHusma. lNpupoaa cTtapatefnbHO 3aliuLaeT reHoM OT Nto6biX BTOPXEHMUIN, YTO6bl COXPaHUTb
ons 6yayuwimx MnOKONEHW HacneACTBEHHble MporpamMMbl. HO yueHble pewwuny BHECTM B HUX CBOW MOMpPaBKM — BMNUCaTb HOBYH
MHdopMaumnto B «TekcTbl JHK».

M3BECTHO,4YTO BblAENEHHbIE U3 KNETOK MoJsiekynbl IHK «u3paloT> camble pa3Hble CUTHaMbI.

370 HacToslas CMMMOHUS XU3HW, TAe, HAaBEpPHOe, eCTb «MeNoAWUn» BCEX TKaHeW,0praHoB W CUCTEM, KOTOpble MOFyT pa3BWUTbCS MO
komaHge AHK. Ho yuyeHble noka MOryT onpefensitb TOJIbKO CMEKTP 3TUX aKyCTUYECKUX KoJsiebaHui. X Tak MHOrMO M OHW HACTOJIbKO
cnabble, YTO pasnnUUTb UX CNOCO6Ha NNLWbL CBEPXUYYBCTBUTENIbLHAS annapaTypa.

BblaenuTb M3 xaoca OTAeSNibHble 3BYKM XUW3HM MOMOTAlT ... HOCUTENU cBeTa — (POTOHbI. [eNnin-HEOHOBBIN Nlyd Nasepa HanpasBAsioT Ha
konebnwowmnecs Mmonekynol [AHK — oTpaxascb OT HWUX, CBET pacCeuMBaeTCsi, M ero CheKkTp 3anucbiBaeT 4UyTKUi npubop. Takas
M3MepuTebHas cMcTeMa Ha3blBaeTCsl YCTaHOBKOW CNEKTPOCKO MUK Koppensiuum oTOHOB.

FapsieB M Bepe3nH Hanwuin B KIOBETY BOAHbIN pacTtBop Mosekyn AHK n o6paboTanun ero reHepaTtopoM yjbTpa3Byka. OHM OTKazanucb
Ha3BaTb 4acTOTbl aKyCTUYECKUX KoNebaHuii, b 3aMeTUIM, YTO HeKOoTopble 06epTOHa MOXHO 6blNI0 yCnblwaTb YXOM, KakK TOHKWIA
CBUCT. HO pe3ynibTaTbl 3KCNEepUMEHTa UCCNea0BaTeNN He CKPbIBAlOT — HA060pOT, CYNTAlOT CBOMM AOJIFOM pacckasaTb O HUX Kak MOXHO
60/1blIEMY KOJIMYECTBY NOAEN.

[o Bo3aenictBUA reHepatopoM Mosekynbl [JHK u3gaBanu 3Byku B LUMPOKOM AManasoHe: OT eAuHUL, A0 COTeH repu. A nocne —
MONeKky/bl «3Byyanu» C ocoboi cunoii Ha opHoW uyactoTe: 10 repu. OHa COXpaHSIeTCS yXe HeCKONbKO Heaenb. W amnnuTyaa
KonebaHui He yMeHbLUaeTCs.

O6pas3Ho roBops, B CMM(OHUM XU3HM CTana npeobnaaaTtb 04HA NPOH3UTENIbHAA HOTaA.

Paboty AHK, — obbsacHsieT apsieB, — MOXHO CpaBHUTb C ObICTPOAENCTBYHOLMM KOMMbIOTEPOM, KOTOPbIA MIHOBEHHO MPUHUMAET
OrpOMHOE KOJIMYECTBO pelleHunit. Ho npeactaBbTe cebe, UTO MO KOMMbIOTEPY yAApUNIW KyBanAoW, U B pe3ynbTaTe Ha BCe-BCE BOMPOCHI
OH BblAAET OAMH U TOT Xe OTBeT. Heuto noao6HOEe Npom3oLWwNo B BOJIHOBOM MEHOME, KOrAa Mbl OFAYLWWAWU €ro ynbTpa3ByKOBOM. Ero
BOJIHOBbl@ MAaTPULbl TaK UCKA3WINCh, YTO B HUX Pe3KO YCuaWnack ofHa vactoTa.

O ueM Kpyumt (paHTOM

Ho euwe 60/blue yYeHbIX YAMBUA APYroi dakT: WCKaXeHWe CrekTpa aKyCTUYeCKUX KonebaHwii npousowno He cpasy. Mocne
BO3AEWCTBUA OHM NpPOBEPUNN, Kak 3ByuuT npenapaT [AHK, HO HE HAWAM B €ro <«Menoamsx» HUKAKUX M3MEHEHWUN. OropuyeHHble
HeyzAauel, BbUIMAN CTapblil pacTBOP, HAWAKU HOBbIN 1M 3aMOPO3WIN €r0 B XOJIOAWIbHUKE. A KOFAa Ha CNeayrowmnii AeHb Pa3MOpPO3nIN U1
CHOBa M3Mepwau, TO MpsAMO OBOMMENW: HenoBpeXAeHHbI npenapaT OHK Ben ceba Tak, 6yATO OH MOAYYMN YNbTPasByKOBOE
OrNyLUEHNUE.
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— MoxeT, Bce Aeno B 3amopo3ke? — crnpawwmsato lNetpa MNeTposuua.
— HeT, — oTBeYaeT y4eHblii, — Mbl MPOBEPSASIM KOHTPObHblE NpenapaTthl HK. Koraa nx pa3mopaxuBanu, OHW NO-MpexHeMy usgasanu
3BYKM LUMPOKOTO CrNeKTpa.

HakoHel,caMblit nopasuTesibHbIM 6bi CeaytoL Ml pe3ynbTaT. MNpuroToBUaM HoBbli npenapat AHK B HOBOI KIOBETE, HO MOMECTUIU ee
Ha MecTo CTapoii. HeoXmnaaHHO npenapaT «NpPOH3UTENbLHO 3a3Bydyan», Kak 6yATo ero Toxxe 06paboTanu yibTpasByKoM.

— A BApYr BO BpeMS OMbITOB Bbl HABEN MOJIS HA CNEKTPOMETP, U OHU CTanu AencTBoBaTh Ha AHK?
— YnbTpa3ByK He HABOAUTCS, 3TO U3BECTHO NIO60MY DU3NKY.

[Mocne MHOTrOYUCNEHHbIX MPOBEPOK Y4YeHble NPULLAWM K MOpasuUTenbHOMY BbIBOAY:YNbTpasByk «obuaen» monekynol AHK, u OHM 3TO
«3anoMHUAN». Monekynbl WUCNbITaNU CWIbHOE MOTPSICEHUE, MOC/Ae KOTOpOro AOAro npuxoavnu B cebsa u,HakoHel, BbipaboTanu
BOJIHOBOV (paHTOM 6011 1 CTpaxa, KOTOPbI OCTaICs HA MECTe CTOJb YXKACHOro AJiS HUX 3KCrnepuMmeHTa. Mog aeiicTBMeM 3Toro aHToMa
v apyrue monekynsl JHK nepexunu noxoxee noTpsiCeEHUE U TOXE «3aKpuyaaum oT yxxaca».

[anbHenwne uccnefoBaHusi nokasanu, YTO BO BpPeMsi YJIbTPa3BYKOBOro o6nydeHuss ABoMHble cnupanu OHK pacnneTtaioTcs u gaxe
pa3pbiBaloTCs — Kak 6blBaeT Mpu CWIbHOM HarpeBaHWM 3TUX MoJekys. Bo BpeMs Takux MexaHU4eckux NoBpexAeHui obpasytoTcs
3N1eKTPOMarHuTHble BOJIHbI, KOTOpble co3palT daHToM. OH cam cnocobeH paspywate [AHK nosobHo BbICOKONM TemnepaType U
yNbTpa3ByKy.

HeyTo nogo6HoE NPOUCXOAMUT, KOTAA PaHEHOMY YEIOBEKY OTpPe3alT PyKY WK HOTY, @ NOTOM Y HEFO MHOTO JIET 6ONUT «MyCTOe MECTO».
Mo MHeHuto apsieBa, aHTOMHbIN 3 EKT MHOTAA BO3HMKAET U HA MECTe pakoBOWM OMyXOJsM: KOrAa ee yaansoT, OCTaeTcs BOJIHOBas
MaTpula, KoTopasi NIOTOM CO34AeT HOBYO KONIOHMUIO 3/1I0KAaYE€CTBEHHbIX KIETOK.

YyeHble cuuTaloT, YTO BO BPeMs MX 3KCMepMMeHTa B opMupoBaHuu cdaHToMa yyacTBoBana .. BoAa, B KOTOPOW nnasasu MONEKYJibl
[OHK. MNoa pencTemeM ynbTpa3ByKOBOMO reHepaTopa B 3TOM pacTBOpe MOMauM o6pa3oBaTbCs rpynnbl U3 HECKONIbKUX MONEKYN BOAbl —
OHUW CTanu MajfieHbKUMWU reHepaTopaMu aKyCTU4YecKuX KosiebaHuii, KoTopble CO BCEX CTOPOH HEMPEPbIBHO 03BYYMBANW U MOBPEXAanu
AHK. B pe3ynbTaTe Ha WMX pa30pBaHHbIX LEenoYKax MOSBUAUCL CryCTKW SNE€KTPOMArHWUTHbIX BOJIH — COJIMTOHbI, KOTOpblIE MOTN
CylecTBoBaTb CaMOCTOSATENIbHO, MOANUTLIBASCb 3Hepruein okpyxawoluen cpeabl. COBOKYNHOCTb 3TUX CONIMTOHOB ob6pasoBana
BOJIHOBYHO Matpuuy, uan daHToM.

YueHbIM ypanocb paxe cdotorpadumposath daHtoMm AHK. Okono npenapata nosBUACA SPKUIA LWAPUK, U3 KOTOPOTO BbIXOAWIU
pa3BETBJIEHHbIE JIMHMM. DTO MOXOXE Ha AepPeBO, OCBELLEHHOE BCMbIWKON MOJIHUM. HO BMECTO NUCTBblI OHO 6blJI0 OKYTaHO CBET/IbIM
0671aKOM 13 CBEPXJIEFKMX MUKPOYACTUL,.

daHTOM «nnaBan» okono npenapata AHK, a korga ToT ybpanu, npofoskan naputb Hag 3TuM MecToM. lMapsuwee «aepeBo» Ha doHe
CBETNIOro o6aaka yyeHble 3aMKCMPOBaaM Ha MHOTMX (OTOCHUMKAX.

AHK “crnonHsAT NOXOPOHHbI MapLu

—DTW 3KCNEpUMEHTbl MOKa3blBaldT, — FOBOPUT [apsieB, — 4YTO YyNbTPa3BYyK Bbi3blBAET HE TONbKO MeXaHW4ecKkue, HO W MoneBble
nckaxenns OHK. 3To 3HauuT, UTO B HACNEACTBEHHOW NpOorpaMMe MOXeT MpoucxoauTb c6oi: uckaxeHue nons 6yaet dopmuposaTb
NnoBpeXAeHHblE TKaHN — U3 HUX HE CMOXET pasBUTbCS 3J0POBbI/i OpraHu3M.

— Ho Beab 370 yxacHo! — npepBan s yyeHoro. — Ceiluyac BO BCEM MUpE OuYeHb MOAHO Y/bTPa3BYKOBOE CKaHMpOBaHue. MeTon
CUMTAETCA COBEpLUEHHO 6e3BpefHbIM, MO3TOMY €ro LUMPOKO MPUMEHSIIOT ANA AMArHOCTUKKU 6epeMeHHOCTV U AeTei. «MpocBeynBaloT»
YNbTPa3BYKOM 6EpPEMEHHbIX >KEHLLMH, 4TO6bl y3HaTb Mos 6yayuiero pebeHka. [pyroe Aefno, ecnu 310 ocobble MeauuMHCKUE
nokasaHus! JIerkoMbICIME U CaMOHAAEAHHOCTb «Llapei NpUpoAbl» MPOCTO MOpPa3nUTENbHbI.

MHoOTrVe 3HaloT, UTO HEKOTOPbIE XXMBOTHbIE UCMOJIb3YHOT YJIbTPA3BYK Kak Opyxue: Aenb@uHbl MylwaT uM pbiby, KawanoTbl —KanbMapoB
1 Tak ganee.

Ho Meauku npeanoxunn 60bHbIM NOABEPrHYTLCS TaKOMY BO3AEWCTBUIO — WM OHWM OXOTHO COMNACUAUCh, AaXe OTAanu CBOMX AeTei Ha
SKCMEPUMEHT C Y/IbTPa3BYyKOM.

— A Halwwu uccneaoBaHus nMokasanu, YTO YNbTpa3ByK MOXET 6biTb Upe3BblYalHO BpeAeH AJis XMBbIX CUCTEM. Yero TONbKO Mbl He
Aenanu, 4tobbl CHATb UCKaXatoLWmit haHToMHbIN addekT B JHK HOBbIMM, HO Ha MeCTe 03BYUYMBAHUSI BCE PaBHO BO3HMKANW aHOMasnbHble
BOJIHOBbIE CTPYKTYpbl. DTa BOJIHOBasi MaTpuua coxpaHsnacb v dopMuMpoBana HoBble C60M B HacneACTBEHHbIX MporpamMMax. CTpallHo
AaXxxe noAyMaTb, YTO MOAOG6HbIN 3cbhekT BO3HUKAET B YeNOBEYECKUX KNETKaxX MNOCNe ynbTPa3ByKOBOW AMArHOCTUKWU. YNbTPasByK MOr
MCKa3UTb UX BOJIHOBOW rE€HOM.

BbixoauT,He BeAas, 4To TBOPAT, MEAMKW MNPOBOAAT 3SKCMEPUMEHT Hah NAbMU. M 3T OMbITbl MOTyT MMeTb KaTacTpoduyeckue
nocneacTeusl Ana 6yaywimx nokonaeHui. He UCKIIOUEHO, YTO YNbTPa3BYKOBOW TEXHUKOW MPOBOAUTCS BMBUCEKLUS <L MUBWUIU30BAHHbIX>»
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HapofoB. OHU camMu cebsi CTUpaloT C LA 3eMau, YTo6bl OUMCTUTL MECTO AJiS «AWKWUX» MNNeMeH. BOT yX MOUCTUHE: 4To6bl NMOryouTb
rpeLwHbIX Nogen bor 3acTunaeT M pasym.

planeta.moy.su

BepHyTbCca Hazag

Crp. 4u3 4 01.07.2012 1:7



