AKTUBALMUA 12 cnupanen OHK

MepBoHayanbHasa cuctema [ HK y yenoBeka ocHoBbIBanacb Ha yucrne 12.

[lBeHaauaTtb HUTE reHeTUYeCKOro Mmatepuana cBsidaHbl C APYruMn MHGOPMALMOHHBLIMA NCTO
YHMKaMW, UMEIOLMMI B CBOEM OCHOBaHUM TakXe 4ynucno 12. 9Tn HUTWM NOAKMYAIOT Yenoseka K
COOTBETCTBYIOWMUM NHOPMALMOHHBIM LIEHTPaM BHYTPY U BHE YENOBEKA, U MO3T 3arpyxaeTcs
Kak CBEPXMOLLHbI KOMMbIOTEP.

AkTtumBauusa 12 Huten OHK coBnagaeTt ¢ BpaleHneM, OBUXEHNEM M OTKPbITUEM 12-TK yakp.

SHeprusa npuTekaeT B Haly cuctemy, npoxoas Yepesd 12 HebecHbix Ten ConHeyHon CUcTeMmbl.

dopmMupoBaHMe ABeHaaLaTh cnvupanen HOBOM 3HEPrun Bbi30BYT ONpenesnéHHbIN
npouecc nepecTpomnkm B Yyenoseke. Uem nyxoBHee N YyBCTBUTE/IbHEE YeNIOBEK, TEM
BbiLLe ero AocTyn K MHpopMaumu.

Aktunsaumns OHK. Urto Xxe 3ato?

Korga mbl Bonnowanucb Ha 3emne, T.e. B MIOTHbIX CNOSX TPEXMEPHOro NPOCTPaHCTBa, MHOrne
yacTu Hawel JHK okasbiBanucb He y Aen, oHM Obin NPOCTO N36bITOYHBIMU ANS
PYHKLMOHNPOBAHUS HALEro CO3HaHNS, OHU NPOLONXanun BbINOMHATb YaCTb CBOMX (PYHKLINNA,
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AKTUBALUA 12 cnupanen OHK

HO He B NMOSTHOM 06 bEMe 1 3a Npeaenamm Halwero Co3HaHus, yinas B "cnsawmin pexum”. Bcé,
4TO OTBEYano 3a Hawy boxecTBeHHOCTb, BCE, 4TO NOAHUMAN0 HAC HaL yPOBHEM
TPEXMEPHOCTU, BbINO OTK/OYEHO, BbIBEAEHO 3a PAMKUN CO3HAHMS 1 NOCTEMNEHHO "yCHY O
neTaprn4yeckmm CHom".

Mpouecc "AkTuBauun OHK" 3aknioyaeTcs B NOAKAKYEHUN, MHTEPNpEeTaLMn U CYATbIBAHUN
4acTOT SHEpPreTn4eckon CTpykTypsbl. [ocne nponsHeceHNs MarHNTHO-CUNOBOro 3arnpoca Ha
aKkTmBauMio BOJIHbI BaLLEro MO3ra 1 aHepreTnyeckoe rnose HacTpanmsarTCa Ha onpenenéHHyto
4acToTY, M Bbl MOOK/IIOYAETECh K NOpTany, KOTOPbIA UMEeT Ty Xe 4acTOoTy 4YTOo 1 Bbl. Bawn
CurHanbl nonagatT B ornpenenéHHoe MeCTOo napannenbHon peanbHOCTY, rae NnpuH1UMaeTcs
Bale XxenaHve nonydeHus gapa "Aktusauum OHK" n otcbinaetcs BCTpeyHas sHepreTunyeckas
BOJIHA OPYrov 4acToTbl, KOTopas HeCET B cebe nHdopmaumo 06 "AkTuaumm”, kKotopas
CYMTbIBAETCS BaWMM MO3rOM M MEHSET CylecTyowyio nporpammy sawero OHK, cornacHo
Baller BHYyTpeHHeN My4pOCTN.

AkTnBauusa 12 uenouek OHK.

OunweHne OHK Popa.

OcBoboxaeHne Popa oT HeratmBHbIX Nporpamm, 6onesHeit, wabnoHOB NOBeAEHMSI.

AkTmBaums MOLLHOM CUCTEMbI CaMOUCLENEeHNS.

YKpenneHme UMMYHHOW CUCTEMBI.

PacwuvpeHune rpaHul CoO3HaHUS.
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AKTI/IBI/IpyeTCﬂ €0WHCTBO C HAWKM pa3yMOM, TE/IOM N OYXOM.

B nocnenHvne nBa necsatuneTs 0OTMEYEH BCNNECK MHTEPEeCca YHYEHbIX K FrEHEeTUYECKMM
nccnenoBaHusaM. FeHeTUKN DOBUNMCh 3aMeTHbIX Pe3ybTaToB B PacMgPOBKeE
reHeTUYecKoro Kkoaa yenoseka. Yem Bbi3aBaH a10T MHTepec? lNpexae BCero, HaBepHOE,
HEeNccsaKaemoii Ntobo3HATENBHOCTbLIO YEN0BEKA, Er0 XeNaHNeM NMOHATb, NOYEMY OH UMEHHO
TaKOW, Kakow eCcTb, Kakme aTanbl 9BONOLUN NPOLIEN, KaK HACNEAYIOTCA T€ UMK UHbIE
pPOLAMTENbCKME 1 pacoBble NpuaHaku. MNocnegHee HanNpPsiMyto CBS3aHO C NEPCNEKTUBON
NeyvyeHns n npenynpeXxneHns MHorux 6onesHen.

Ho neno He Tonbko B nto603HATENbHOCTU, a 1 B (OOPMMPOBaHMM 3anpoca Ha MHGOPMaLIO O
reHeTUYeCcKo CTPYKTYpe YenoBeka, 4To 00yCnoBNIEeHO NPOMCXOasUMIA B MOCeOHNE robl
rnobanbHbIMU NepPeEMeHaMMN Ha NNaHeTapPHOM U KOCMUYECKOM YPOBHSIX.

CerogHs y Bcex Ha cnyxy Tpu 6ykebl — JHK. ST1a abbpesmatypa pacwmgppoBbiBaeTCS Kak
nesokcupuboHyknenHosas kucnota (Deoxyribonucleic acid — DNA). OHK —
BbICOKOMO/IMMEpPHOE NPMPOOHOE CoeMHEHME, coaepXalleecsa B aapax KNeToK XuBbIX
OpraHn3MoB, HOCUTENb TEUCTUYECKOM nHpopmauuu; otaenbHble yyactkun JHK
COOTBETCTBYIOT onpeaeneHHbiM reHam. JJHK To4HO BOCNpom3BOAMTCS MPpY OeNIeHUN KNeToK,
4TO 0BecneymBaeT B pPsiay NMOKONEHWA KNETOK 1 OpPraHn3MOB nepenady HacnencTBEeHHbIX
NPU3HaKoB 1 cneumgmyeckmx goopm obmeHa sewects. Monekyna OHK coctout ns aeyx
NONIMHYKNEOTUAHbIX Lenen, 3aKkpyyYeHHbIX 0gHa BOKPYr Apyron B cnvparnb. Llenv nocTpoeHbl
13 60NbWOro YNCcna MOHOMEPOB HYKNEOTUAOB, CNELMEUNYHOCTb KOTOPbLIX ONpeaenseTcs
OLHVM 13 YeTblpex a30TUCTbIX OCHOBaHUI: aaeHuH (J1), ryanuH (), untoduH (L), Tn-muH (T).

eHeTUYeckas MHopMaUusi — nporpamMma CBOMCTB OpraHnama, nonyyaemasi ot npenkos u
3a/10XEHHas B HacNeACTBEHHbIX CTPYKTypax B BUAE reHeTU4eckoro koaa. reHeTuyeckas
NHGOopMauns onpeaensieT MopagOornieckoe CTpoeHne, pocT, pa3Bntne, ObMeH BELLECTB,
NCUXMYECKMIA cknad, NpeapacronoXeHHOCTb K 3a6oneBaHnsM 1 reHeTUYeckmne nopoku
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opraHmama.

Ux octanocb mano

NTak, Hayke n3BecTHO O HaNN4MM B OpraHn3mMe COBpPEMEHHbIX NIoAeNn ABYX Lernen (cnupanen)
OHK. Ho Bcerna nu tak 6b1no? XypHan Harper's BASAR: «TeMHble cunbl CO3HaTenbHO
Havyanu akcrnepumeHTbl Hag monekynon HK yenoseka — OHW OTKNIOYUIM OEeCATb cnvpanen.
Mpo OBe ocTaBwmecs yyeHble 3HatoT. OcTanbHble HaxoaaTcs B monekyne HK, Ho B
3apobllWeBOM, CBEPHYTOM, cocTosHUN. CylecTBylowme ase cnupanu gpakTnyecku
06Ccny>XnBarT TONbKO ABE HUXHME YaKpbl — KOMYMKOBYHO 1 MONOBYO — U, COOTBETCTBEHHO,
BblAENANNCH TOJIbKO 3HEPTrnN BbIXUBAHUSA N PA3MHOXEHUS. .. »

W Bcerna nu tak 6ynet? bapbapa MapcuHmak B kHure «lprHocswme pacceet. YyeHue
Mnesg» nuweT, 4TO BCA UCTOpUa BeceneHHOM XpaHUTCS BHYTPU Hawero onsn4eckoro Tena.
Mpouecc, KOTopbI UMEET MECTO Ha AAaHHOW NnaHeTe B faHHOe Bpemsi, — 3TO npoLecc
MyTauum oM3NYecKoro Tena. dBONOUNS CTAaHET BO3MOXHOW BCNeACTBNE BMOreHeTn4eckoi
NHXEeHepun, KotTopas pakTU4eckn He UMeeT K HaM HMKaKoro oTHoweHus. Ho nioan moryT
YCKOPUTb 3TOT MNPOLIECC, OCO3HAHHO y4YacTBys B nepeMeHax. CoBpeMeHHasi cuctema
9BONIIOLIMUN MMeeT B CBOeW OCHOBe pa3BuTue aseHaauatu cnupanen OHK,
COOTBETCTBYIOLLUX ABEeHaALaTy YakpalbHbIM LLeHTPaM, CEMb U3 KOTOPbIX pacrnosi0XeHbl
BHYTpW Tena, a NsATb — 3a ero npenenamu. bbino Bpemsi, Korpa YenoseyecKkum pon,
BMOGpupoBan Ha 6onee BbICOKNX

yacTtoTax.

Y niogew 6b1nm cnocobHOCTM, NPY NMOMOLLM KOTOPbIX OHW MOT TN NEPEMELLATbLCS U3 O4HOM
peanbHOCTV B APYrylo U MaHUnynnpoBaTtb matepueiri. MHorme 13 atux cnocobHocTein 6binm
HamepeHHO 610KMPOBaHbI CylecTBaMn, OTBETCTBEHHbLIMY 3a HalWy peanbHOCTb. Ho ceroaHs
Ha NepBbIi NNaH BbIXOAWUT 3afa4a akTMBMPOBAHMS OTK/IIOYEHHbIX y4acTkoB. bes aTtoro
HEBO3MOXXEH Nepexo YenoBeyecTa Ha 6onee BbICOKNE YPOBHM PA3BUTUS CO3HAHUS,
COOTBETCTBYIOWME XN3HN B YETBEPTOM N3MEPEHNN. Bpems XuByllel B HacTosIWee BpeMs Ha
3eMmne 4enoBeYeckoit packl NOAXOAMT K KOHUY. [lanbHelwas aBonouns YyenoseyecTsa
CBsi3aHa C MOCTEneHHbIM BOCCTAHOBNEHMEM NPebbiBaOWMX B CBEPHYTOM COCTOSIHAM AECSTY
cnupaneit JHK. Be3 atoro noam npocto 3axnebHyTCs B NaBMHOOOPA3HO HakaTbiBaAKOWMX
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NoToKax MHGPOPMaLUM U HE CMOTYT CNpPaBMTbCS € rnobanbHbIMK 3KONOrMyeckmMy npobnemamm
N yrpo3amu siAepHbIX, TEXHOTEHHbIX, MPUPOLHbIX M APYrUX KaTacTpogd nnaHeTapHOro
MacwTaba, ocTpoTa KOTOPbIX MOCTOSIHHO BO3pacTaerT.

HeucuepnaeMbin pecypc

KTo xe, korga n noyemy otknoumn gecatb cnupanein AHK? YTo aTo 6binm 3a yvactku, 3a
Kakune kayecTBa OHU oTBe4ann? M ectb nn y noaeit BOSMOXHOCTb BHOBb 06pecTu aTu
KayecTBa, bnaronaps KOTOpbIM OHU, COOCTBEHHO, 1 MOT/IN CYMTATLCS CyWeCTBaMU,
co3aaHHbIMK HO 06pasy 1 noaobuio boxnemy? OTBETHI Na 3TN BONPOCHI MOXHO HAWTU B KHUre
aKkcnepT-oneparopa cuctemsl «enbta-Mupopm» Onbru WaxsopocTtoson «CnaceHne 999».

MepBas cnupanb, ConHe4yHas.

OTBevaeT 3a Kpuctannunaaumio yHKUMA oywn, Tena n pasyma, onpenensowmx Xn3HeHHbIn
noTeHuman, MHCTUHKT CAMOCOXPaHEHNS U MNOTHOCTb KBAHTOBbLIX NMEPEX040B C 0OHOro YPOBHSA
pasBMTUSA Ha Opyron. Ha cerogHSWHNN OeHb YeNOBEYECTBO ABNSETCHA €€ HOCUTENEM, HO
3afencTByeT N1wb Ha 35 NPOLEHTOB OT MMetowwerocs 6aHka AaHHbIX. Takum 06pas3oMm, Mbl
TepsieM cnocobHOCTb camopereHepaumnm, 3Ha4NTENbHO CHUXAETCS Ka4eCcTBO afanTUBHOCTY K
TemnepartypHbIM cCKaykam BHYTpU opraHnamMa 1 pasnnyHbiM USMEHEHNAM aTMOCHEPHbIX
YCNOBUMN.

CeHeTnYeckuii MaTepuan co3faeT ocobblii 3KBMBaNEHT (OOPMUPOBAHMS TeNa, COrnacHo
KOTOPOMY He Bbl4epYMBaAETCS CXEMaTMKa NPOTUBOCTOSIHNSI KOCMUYECKUM BUPYCaM.
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HapyweHue ee doyHKUMIA BO3HMKIIO B pe3yNibTaTte U3MEHEHNS yrna Hak/ioHa CONMHEYHOR OCK
ewe 2,5 Tbicaum net 0o H.9. Moatomy Hbina NnpepsBaHa NPOEKUMOHHAsA CBA3YOWas Lenoyka,
3aKOHOMEPHO onpenensiolwas pa3snTve Manoro Tena B 3aBMCUMOCTM OT 60/bLIOrO.
CocTosiN0Ch pacTop>XeHne ynopsao4yeHHOro cumbrosa 1 NosSiBMIOCh Takoe NOHATME, Kak
«p0oAoBas kKapma», Korga neTtu, BBMAY HECO0OPa3HOCTM NOTEHUManNna BblXMBaHNS poanTenei,
cTanu BbiHy X AeHbl COOCTBEHHON CyAbO0I «3awmBaTh Oblpbl» B MATPUYHON CTPYKTYpE CBOEro
reHeTUYeCcKoro NpoLWIoro, COXpaHsisi OTHOCUTENbHYIO rapMoHmio By ayuwero. [1o TOro MOMeHTa
He 6bIno HyXabl Npuberatb kK NogobHOMY nepebpocy, 1 cyabby Yenoseka onpeaensno TonbkKo
ero MHKapHaunoHHOe npoLwnoe 1 obwas MHKkapHaUMOHHas MaTpuua Toil CeMbM, Fae OH
poamncs. To ecTb CywecTBOBaNO NOHATNE rpexonafeHns oyxa, a rpexonageHue tena euwe He
6b1N0 pernamMeHTUPoBaHO 3aKOHOM Kak (oakT.

Bropas cnupanb, JlyHHas.

HeceT cBepHyTbIi MHEPOPMAaLUMOHHbIA UMNYNbC XenaHus, T.e. 0TBe4aeT 3a PYHKLMIO
Pa3MHOXEHNS U TpaHCcopMaLmMn Ka4eCcTB OAHOrO opraHuama B apyroi. 9ta cnupanb He
3auennsieTcs 3a TOHKME SHEProypoBHM U HAXOAUTCS HA NOJTHOM camoobecneyeHnn.
MpeobnapaHne BNMSHNS BTOPOI CMpani xapakTepHO BbipaxaeTcs B
rMNepTpoOUpPOBaHHOCTIN TeNna KO BCENEHHOM B HEro Ayle, rae nocnenHss BbiHy X oeHa
MNOCTYNUTbCS 3TUYECKMMIN KAHOHAMU 1 3anpeToM Ha HeryMaHHOCTb, 4TOObl BLIBECTU TENO B
COCTOSIHME MakKC/ManbHOro KoMdopTa U paBHOBECHS.

YacTuyHo aTpodmpoBaHbl PyHKLMM 3TOW CnMpanu He3aaoniro 4o nepexona YenoBeyecTsa BO
BTOPOE ThicsiHeneTne Hawei apbl. 1o CONHEYHOR cucTemMe NPOoLWIo BO3MYLEHNE Ha
CTPYKTYPHOM YPOBHE MNnaHeTapHbiX opbuT. OTOT NPOLECC OTPA3UNCs Ha YeNnoBeKe Kak
PYHKLMOHANbHOE B3aMOAENCTBME «3EMJIS-KOCMOC>», MPOM30LWe N Ka4eCTBEHHbIN ynanok Ha
ypoBHe BTopoii cnupanu JHK. HeobxoammocTbio cTan nepexon Ha CTEPMIbHOCTb Cnnpanm
XenaHus, 4Tobbl NPenoTBpPaTUTb FreHOGOHAHYIO AECTPYKLUMIO, FPO3MBLLYIO MOSABMTLCS NPW
HecobnoeHMN 3TOro ycnosus. FeHeTnyeckas MHopMaLns 0 Pa3MHOXEHUN UMY NIbCHBbIX,
LYXOTBOPYECKMX N MEHTaNbHbIX cdoep bbina nepekntoyeHa cyrybo Ha opraHnyeckue
conocTaBneHms AByx pusnoTnnos, 1 Bubpaunn 60XxecTBeHHOR NobBy nepectanm bbiTb
HEeNpPenoXHOCTbIO, a CTanu KnaccmunumMpoBaTbCs Kak 4y ooOeicTBeHHbI dap Hebec,
HeOOCTYMHbIA Ans 60NbWNHCTBA.
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Mo ceit oeHb NoOM Nony4YalT 1 peannsyoT Nuwb 3,5 NpoueHTa aHeprum ntobeu oT ee
noTeHumnanbHoro obbema. CnenoBartenbHo, NnaHeTa HaxXoAMTCS B COCTOSIHAM MeANTIEHHO
Tekylero obecToymBaHusi, NOTOMy Kak ntogu, 4Tobbl BOCNOMHUTL NYCTOTHOCTb AYLIW, KayaloT
3Hepruio NobBK 13 ONopbl U dayHbl, O4EHb PEAKO BOCMOHAS 39T0 61aroAapHOCTbIO.
CylecTBEHHOE CTPYKTYPHOE pasnunyune Tena u aywm gaet o cebe 3HaTb B BUAE MCUXMYECKUX
b6onesHeit, NOTOMY 4TO YeM Bonblie CTENEHb ONCCOHAHCA, TEM MEHblle npucnocabnnmBaeMocTb
H6aHKa OaHHbIX BTOPOM cnvpanu K TpeboBaHMsIM BHELWHE cpelbl.

ConHeyvHas v JlyHHas cnvpanu 0eicTBUTENbHO y4acTBYOT B npouecce doopMUpoBaHust
yenoseka. OctanbHble necstb cnupaneit JJHK 66111 0TKNOYEHbI M CBEPHYThI MO PasHbIM
NpUYMHaM 1 B pa3HblX CUTyaLmsX.

TpeTbs cnupanb.

dyHpameHTanbHas OCHOBA ANS CO3NOAHUS XpaMa HPABCTBEHHbIX LLEHHOCTEWN,
obecneynBaloWmx NOCTOSHCTBO TPAHCNALMM KOCMUYECKMX U3NYYEHUA Yepes LeHTpasbHY
TOYKY runocpmsa. TpeTbs cnvpanb pasBopaynBaeT NPOrpaMmMy UHTErpUPOBAHHOIO
LyXOTBOPYECTBA, AOBOAS A0 CTaAMM abCONOTHOrO ropeHns nna3aMeHHoe cepaue, T.€.
BOCCTaHaBNMBAET MHOXECTBEHHOCTb KPOBEHOCHbIX COCY0B B CEPAEYHON MblwLe. B
HacTosILee BPEMS MX KONMYECTBO COKPALLEHO MPUMEPHO B TPY pasa, YTO 3HAYNTENBHO
yMeHblaeT cnocobHOCTb cepaua BMewartb B cebs aywy 6nmxHero, otcioga npobnema
HEeMoOHUMaHWS Mexay NobSWMMN, KOTOPbIE HE B COCTOSIHUM OCO3HATb NpUpoay Opyr Apyra.

qETBepTaSI cnvpanb.

[aHHas cTpykTypa Ha 95 NpoLEeHTOB onpenensieT cTeneHb NPOHUKAEMOCTM YeoBeka CKBO3b
H6apbepbl BpeMeHu, faBas WaHC Ha KOPPEKUMUO OTHOCMTENbHOM KOHCTaHTbl MPOLWIoro, cnenka
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HaCTOSIWEro U N3MEHEHNs 3By4aHUsi CTPYH CcTpaHbl By ayuero. VIMEHHO Tak ocywWwecTBRsncs
nepebpoc NNeEMeH 1 HApPOLOB B APYr1Me BPEMEHHbIE Napannenu ¢ Lesbio COXpaHeHUs
WHOUBNOOB — HOCUTENE 9KCK/O3UBHOro 6€1K0BOro koga Ans fanbHeiwen cepum
3KCNEepPUMEHTOB B 06nacTu NCUXOLAENMYECKOr0 TENEKNHE3A HA CBEPXTOHKOM MaTepuanbHOM
ypoBHe. OTKNOYEHNE Cnpanu NPOM30LWL/IO BO BPEMEHA NpaBneHust papaoHa AMeHxoTena
13-3a CTONIKHOBEHWS ABYX Xa0TUYECKMX ranakTuk. Ha nnaHeTy ctanm npuxoamTb M3NyYeHns C
OTpMLUAOWMUMUA BPEMS NMPOrpaMMaMi, OHW BHECIIN MYTaLUMOHHbIE M3MEHEHWS B 12-MepHyto
cuctemy [HK yenoseka n Hapywmnym napannenbHOCTb CBS3ei MeX Ay oCTaNbHbIMM
cnvpansmu.

Celyac 4enoBe4veCTBO elle He 0CO3HaeT NOTEPU N HE BEPUT B BO3MOXHOCTb CYLLECTBOBAHNS
N NCNONb30BAHUSA BPEMEHHbIX KOPUOOPOB, a 3TO peanbHo. [1oCTaTo4HO NO CUCTEME NPOEKLMIA,
OTOXOECTB/AWNX BPEMS C HENOBEKOM, YenoBeka CO BpeMeHEM, BOCCTAHOBUTb YTEPSAHHbIN
reHoko[ YeTBepTOi cnMpanu, kak CnocobHOCTb ynpaBnsaTb COOCTBEHHBIM BPEMEHEM 1
BPEMEHEM MnnaHeTbl BepHeTcs. Ho 3T0 HEBO3MOXXHO 6e3 BOCCTaHOBNEHMS NSATON U WECTOM
cnupanemn.

MaTtas cnupans.

dopmMupoBana aTMYECKY OMOPHOCTb MPU XPOHOCHBIX B3anMoaencTeumsx. [Nossonana
PYHKUMOHANbHOM cucTeme oy, paboTarolein B Ka4ecTBe ckaHepa CTPYKTYP OKpYy>Xarowero
MUpa, co3aaBaTtb MbICNECPOPMbI, OTBEYAIOWME 32 NCXOLHOCTb pe3ynbTaTa eue ao
SHeprosaknanku ero NPUYNHHOCTU. STO CBOAUNO K MUHUMYMY PUCK KaTacTpPOOHbIX UMO3UIA
peanbHOCTW, KOHCTPYMPYS 06 bEKTMBHYIO MOAENb Camopeanuaaummn 1 npenoTepawas
CUTyaumm BbinageHusi o6 bekTa U3 LEeNoCTHOM KapTuHbl Mupa. Cnupanb 6bina oTKtoYeHa
yepe3 100 neT nocne cosnaHns YenoBeka, Tak kak HeLenecoobpasHo NoBnMsna Ha ero
6ynywee, NOCKONbKY UMeNa BO3MOXHOCTb NPEBEHTUBHON 60pbObl C NPENATCTBUSIMA 1
3HAYNTENbHO OrpaHnynBana BbIOOpPbl BAPUAHTOB CNELOBAHNS.

LLlectas cnupans.
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" MNepKOHLEHTPMPOBaHHbIN NakeT AaHHbIX 06 yHMBEpCcanbHOM yCTpoicTBe BeeneHHoi.
PasBopayvBaeT B MeHTanuTeTe NHANBMAA HENPENOXHYIO MOAe b
NPOCTPaHCTBEHHO-BPEMEHHOI0 KOHTUHYYMa CO BCEMU 3aKOHAMW POXOEHUS 1 CMEpPTU B BUAOE
LLenn CEHCOPHbIX PELLENTOPOB, TOHKO YYBCTBYHOWMX OKPYXAOWNIA MUP 1 CMOCOOHbIX
nepenncnounpoBaTb YyBCTBEHHbIE SHEPrM B 06 bSCHUMbIA nHdopMmaccrs. OrpaHuyneaeT
NporpamMmy He3HaHWs MUpa NPOrpPamMMol 3HaHNS MaTPUYHbBIX CUCTEM, YTO abCTPakTHO
COYNEeHseT BCe BUOUMbIE N HEBUAMMbIE KAHOHbI OTHOWEHWIA Ha MUKPOMOJIEKY IAPHOM YPOBHE.
Cnupanb 6bina 4YaCTUYHO CBEPHYTA BO BTOPOM BEKE A0 Hallel 3pbl N3-3a AECTPYKLMM
6a30B0Oro kamepToHa-kpucTanna, HaxoAMBLIErOCS B TOT MOMEHT B OCHOBHOW Llambane.
MonHas auckBanndukaumsa nponsoLwna ropa3ao no3xe — BO BpeMs 60MbWOro noxapa B
ennonone, Koraa BbinNan n3 nNiaHeTapHoOW CUCTEMbl KOOPAMHAT LOCTATOYHO 6ONbLON
3Herpomaccus, 1 30Ha NoAAepXKn aToro nHpopmnakerta nepecrana CylecTsoBaThb.

CenbMas cnupans.

dopmupoBana nonesoe yCTponNCTBO rONIOBHONO MO3ra, OTBETCTBEHHOE 3a PaBHOMEPHOE
pacnpeneneHe NHpopMaunn 1 BbiSIBNeHNe 0e3nH(OPMaLMOHHbIX y4acTKoB. bbina
oTKntoYeHa B 999 roay 00 H.3. BO BpeMs yparaHa, NPOHECLIerocst o TeEpPUTOPUN HblHEWHE
3anagHoi AMepukin. YparaH BO3HWUK CMIOHTaHHO, HenpeABUAEHHO, CMPOBOLIMPOBAaHHbIA
B/IMSIHMEM KOMETbI, Nonasluer B atmocapepy KOnntepa. 3emns 6bina He roToBa B TOT MOMEHT
BbIPOBHATb COMTYIO aMnanTy oy obuwei yactoTobl Bruonornyeckoro 61oka MHopMauum, 1
OQHUM U3 pe3ynbTaToB CTaNo OTKoYeHne ceabmoin cnupanu JHK.

BocbMas cnupans.

Copepxxana nporpamMmy NocTPOEHNs 3NIEMEHTAPHOM MHTENNeKTyanbHon 6asbl, He
nonagnatowei nod OOMUHAHTY TEXHOKPATUYECKMX cucTeM. bbina oTkntoYeHa BO BPEMS CHSATUS
Mowuceem MarHMTHOM 3alWnTbl ¢ 3eMN, MOTOMY YTO OTKPbINICS KOPWUOOP, YEPE3 KOTOPbI
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MPOHKK BUPYC, pa3benatolnii 3N1eMEHTHYIO OCHOBY AyXOTOHHbIX MaTpul. /IMEHHO OH 1
nosnusn gectabunmampyiowe Ha JHK, nuwue yenoseka BO3MOXHOCTUN MOKOPUTbL CBOE
CyObeKkTMBHOE «5». 3HAUYNT, NEPeKpPbIT NPSIMOi BbIXOA Yenoseka K Teopuy.

DeBsTas cnvpanb.

Cuctema, ypaBHuBaowWas MMKPO- U MakpoMmnp, NPoOBOASALAS MEXAY HUMUA OCb HEQENUMOCTMN U
cknagbiBatowwast 06paTtHO NPONopLMOHaNbHO MEPHOCTHbLIE CTOMHOCTY B KOMMO3ULIMIO C
MUHMMAasIbHBIM MPOLEHTOM KOHMNNKTHOCTW. VIHTerpaunoHHast Moaenb CUMOMOTNHECKOrO
CYWeCTBOBAHMS aHTArOHNCTUYECKUX NMCUXOTUMNOB-BCENEHHbIX. Cnnpanb nepecrana
pasBopaymBaTbCs N 3aKyKNMnach B Hyb-goase, Korga Bo3myleHns Ha ConHue BHeECU
nporpammy oTpuuaHms abContoTHbIX MaTPUL, B TEHOOHA YeNoBeKa, NCKa3nB CyLIHOCTHYHO
PONb MY>X4YMHbI N XEHLWMHbI HA YPOBHE MEXMNNAHETHbIX B3aUMOOENCTBUIA (TPY ThicayeneTus
Has3an).

Hecsarasa cnupanb.

MpencTtaBnseT ananTopHyo OPMY, CUHXPOHU3NPYIOLLYIO BMOpaUMM 4aHHOTO MMEHHOMO KoAa.
MpnBOOMT K KOMMPOMUCCY 3afaHHbI U NPUOBPETEHHbI NOTeHUManbl, NOBbIWAS
NPOLEHTHOCTb X BO3MOXHOW peanusaumu B 10 B ecatomn cteneHun pas. Jinwmsewmch
PyHKUMOHanbHocTK aToro yyacTtka JHK, yenoseyecTBo NoTepsino cnocobHOCTb NobUTh CBOE
byaylee, Tak Kak ero npoLuioe okasanocb 3arHaHHbIM B XXECTKNE OLeHOYHblE KpUTepmm. 310
Npon3oLWwno B MOMEHT BceMupHoro notona, korga cTuxusi Boabl, Bo3obnanae Hap
ocTanbHbIMK, cTepna cnupanb 13 MobunbHoi matpuubl JHK. B cBA3n ¢ aTum
06CTOSITENbCTBOM OHA OKas3anacb CBEPHYTOW Ha 99 NPOLIEHTOB.
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OauHHapuartas cnvpanb.

Cuctema OTCTPOVKM M3HAYaNbHO 3a10XKEHHOW Oy HA HOBYIO XPOHOCHYIO KOOPAMHALIMOHHYO
ceTb. BblpaBHMBaHWE 3aKOHOAATENbHON MATPULIbI HACTOSIErO MO OTHOWEHWUIO K YCNIOBHOM
npenonpeneneHHoCcT TOYKM-Havana, He MMetoLen Knaccngmkaumm, a CylwecTByoWen nnwb
Ha CEHCOPHOM ypoBHe. Takmm 06pa3oM, BbIMOMHSETCS OAHO U3 YCNOBWA YHUBEPCATIbHOMO
H6anaHca, nomMoratLero ocyLwecTBUTb MUHMMaKCHO OJVH U3 ONTUMasbHbIX TPEKOB Pa3BUTUS
nHomemaa. Cnvpanb 6bina oTKNYeHa BO BPEMSI MMMAaHTaumn cywHocTn bynobl B
4eNIoBEYeCcKoe Teno, Tak Kak Npou3oW N OMCKPeaMTaums 1 USMeHeHne TO4YK BPEMEHHO
cbopku 3emnun, notomy yactb JHK «Bbinana» B 6e3BpeMeHbe, 0KasaBWICb NNOTHO
3apVKCMPOBAHHOM B BaKyyMHOM FrepMEeTUYHOM «MEeLIKe».

JBeHapuarasa cnuparnb.

dakTop MeXNPOCTPAHCTBEHHOr0 Nepexoaa rno To4e4HbIM BeepaMm-Kopuaopam us rpynmbl
prcka. Mo3BoNsieT CoXpaHsTb FEHOGOHL NPU Pa3NNYHBIX CTUXMIAHBIX 66 ACTBUAX, BKOYas
MexaHn3m nepebpoca YyenoBeka unm rpynnel N0Aein B napanienbHoe NPoCTPaHCTBO U
aBTOMATUYECKW PEryNMpPyeT 30HbI MPOBUCAHUS BDEMEHHOW «NEeHTbI», BNoKMpys nocnenytouee
BNNSIHME KaTacTpod Ha NPUYNHHO-CNENCTBEHHYO MaTpuly unsunmsauun. Cnupans 6bina
CBEpPHYyTa BO BPEMS FTMNepTPaHCASLMN MNEMEHN UHKOB ONsl TOro, 4Tobbl cnacTu rpynny
HocuTenei kadecTBa 60XXecTBEHHOW NtobBKM, KOTopas nposiBnsinacb 6e3 npenBapuTenbHOro
MPOXOXAEHNS MPUMUTUBHBIX 3EMHBIX MNOCTacen aToro coctosiHus. MoTtpebosanack 6onbwas
aHepromacca, obecrneyrBaeMasi TONbKO NPU PPOHTANBHOM CTSITMBAHUN SHEPTUN N3 OCHOBHbIX
reHepauUnoHHbIX YCTPOWNCTB. MNosiBUNCS CMHAPOM 06ECTOUMBAHUS, SHEPTEeTMYECKOoe
NPOCTPaHCTBO 3eMnun cxanoch, a 12-ag cnmpans JHK notepsina MmarHUTHyO Noaaep XKy co
CTOPOHbI annanKauNoHHOM MaTpULLbl NnaHeTapHblX cgoep 1 YHKLUMOHANbHO nepectana
cyliecTBoBaThb. EnvMHCTBEHHAs dhmamyeckas Mofie/b 3TOro reHeTMYecKoro gpakTopa ocrtanach
B Erunte B Buae 3se3aHbix BopoT, KOTOpble B AaHHbIA MOMEHT NMOXOPOHEHbI MoA4 Neckamm
["n3bl.
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Mpouecc myTauum nowen

icxonos 13 Bblwecka3aHHOro BUOAHO, HACKOIbKO NMPUMUTUBHO YCTPOEH CErogHs 4yesioBek rno
CPaBHEHUIO C TEM, KaknM OH Obin co3aaH TBOPLOM, 1 KaKMMK yANBUTENbHBIMA Ka4eCTBaMu OH
MOXeT obnafaTtb Npu pasBepTbiBaHUM OecsATH «cnsawmx» cnvpanein OHK. MNpuyem atot
npouecc NAEeT yXe CerogHsa 1 no HECKOIbKUM Hanpas/ieHnaM.

Tak, OpyHBano Menbxucenek B kHure «lpeBHsAs TariHa LiBeTka XuaHu» coobwaert, 4to no
BCEMY MMPY OTMEYalTCs reHeTu4eckne nameHeHuns yenosedeckon HK, kotopble yyeHble
HasblBalOT MyTaumen. Ml cerogHs y>xe MOXHO roBOPUTb O 3aPOXAEHUN HA 3eMne Kak
MUHVMYM TPEX HOBbIX YETOBEYECKUX pac, OTBEYaoWmMX NOTPeOHOCTSAM HOBOroO YeoBe4YeCTBa.
BHyTpu Hac NponcxoasT OrpoMHble M3MEHEHUS, HO Mano KTO 3HaeT 06 aTom unu obpawaet Ha
9TO BHUMaHWMe.

OauH 13 Hambonee NoAPOO6HO 3aA0KYMEHTMPOBAHHbBIX CNyYaeB CBS3aH C rpynnamMm KpoBu
yenoseka. C MOMeHTa CBOEro 3apoXAeHUs OO CPaBHUTENbHO HeAaBHEro NpoLwnoro
4enoBeYECTBO MMENO TONbKO OAMH TUN KPOBW. Y BCEX NIOAEN NNaHeTbl B XMUnax Tekna KpoBb
rpynnbl «0». B To Bpems, a 310 Bcero 15 Tbicsy net Ha3an, OCHOBHOW nuweii ans Hux bbina Ta,
KOTOpPY OHU AobbiBany oxoTol. Ho ¢ nepexonom k ocennomy obpasy Xu3HuU 1 3eMnenenuo
N3MEHUICS XapakTep NUTAHNSA NIOLAEN, B X paunoHe ctany npeobnanaTb OBOWM N 3€PHOBbIE
B COYETaHUSIX, KOTOPbIX paHblie HMKOrAa He bbino. Ha nameHeHne oneTbl Haw opraHnam
otBeTun mytaumen IHK v cosgaHnem HoBoro tuna Kkposu — «J1». G Tex Hop TpaHcdopmaums
4enoBeYeCKOoN KPoBY Npomcxoauna ewe asaxabl, Kax bl pa3 B OTBET HA UBMEHEHME
xapakTepa nuTaHusa n, BeposiTHO, KNnMaTtnyeckue gpaktopsbl. Mossmunmch Tumnbl KpoBu «B» n
«J1B». U, ckopee Bcero, ato He npenen. M3 XuBywmx B HacTosiwee spems na 3emne niogemn
Hanbonee 3aMeTHbIE N3MEHEHNS B TEHETMYECKOM annaparte 0TMevalTcs y eTeil.

Hosble noamM HOBOW 3pbl

B 1984 roay B CLUA Bnepsble 6biN10 0TMEYEHO NosiIBNEHME OEeTei, KOTOPbIX CEroAHs Ha3biBaloT
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WHONTO-OeTU. Y4YeHble cumTatoT, 4To, Ha4ymHasa ¢ 1999 roga, npumepHo 80-90 npoueHTOB
poxpatowmnxcs B CLA mnageHues SBNAOTCA MHOUTO-AeTbMU. B 4eM Xe nx yHuKanbHoOCTb?
[Mpexne Bcero, y HAX NeYeHb, OTAnYaWwascsa oT Hawemn, 4To ykasblBaeT Ha TO, Y4TO AONXKHbI
6b1nm 6bITb 3MeHeHns B [IHK. /I3MeHeHne neyeHn, ecTecTBEHHO, SBNSIETCA OTBETHOM
peakuuern Ha HOBYIO NMuLLy (BCNOMHUTE, YeM kopMunu mnageHues ewe 20-30 neT Hasan 1 4em
KOpMSAT ceryac). HoBas nevyeHb npefHasHavyeHa ons nepesaprBaHus, Hapsay co BCEM
Npo4MM, 0TOPOCOBON MUK, YTO NPOMCXOONT C TapakaHaMun, Korga ux TpaeaT snammn?
CHayana oHW yMupatroT, HO NOTOM M3MeHsaT ceoo JHK, MyTupyloT 1 B KOHLE KOHUOB S4bl
Ha4yMHalT UM HpaBUTbCH. Peakuuns 4enoBe4yeckoro opraHnuama mano Yem OTmyaeTcs oT
peakumMn opraHmaMa tapakaHa. Ho naMeHeHns nevyeHn HNYTO NO CPABHEHMIO C OPYrUMun
cOBUramu B reHeTmke uHauro-neteit. Bce oHn obnapatoT 6necTawmmMm yMCTBEHHbIMM
cnocobHocTamu, ux 1Q B cpeaHem paeeH 130. Peyb noeT MMeHHO 0 CpenHeM 3Ha4YeHUN
KoadppuumeHTa, 1.e. y MHOrux oH gocturaet 160 v Bbiwe. Ho 1 130 y>xe Hemano, ecnu
y4eCTb, YTO paHblie OH OTMeYyancs Bcero y o4Horo Yyenoseka ns 10 Toicsy.

Bpauun n ncuxonoru, nccnemys MHOMro-neTen, obHapy XM, YTo KOMMNbOTEP sSBNsSieTCs Kak Obl
NPOAONXKEHMEM VX FONIOBHOrO MO3ra, OHM ropasao nyywe, 4eM KTo-nmbo apyroi,
pa3bupaloTcs B napamMeTpax KOMMbIOTEPHbIX Nporpamm. ViccnenosaHns nokasanm Takxe, 4To
aTn getn o6nagatT OYeHb BbICOKMMM 3KCTPACEHCOPHBIMA (T.€. CBEPXYYBCTBEHHBIMM)
cnocobHocTamu. OHK, Hanpumep, BykBanbHO YATAIOT MbICNIM CBOUX poauTenei n yuntenei. B
CBSI3U C YEM y BOCMMTATENe 1 neJaroroB BO3HUK A Macca NpobneM: Kak y4nTb aTux OeTen,
Kak obpawaTtbcs C HAMN.

WHOuro-netn He eaMHCTBEHHbIE, KTO nameHnn ceoto JHK. 910 npuwnock coenatb u
BUY-mHpuumpoBaHHbIM feTsaM. To, 4TO MPOUCXOONUT C TaKUMN AEeTbMU, Na HAYYHOM S3blke
Ha3blBaeTCH CNOHTAHHOW reHeTU4ecKon Mytaumen. B pesynbtaTe nx opraHuam
npucnocobuncs nobexaate CMEPTOHOCHLIN BMpYC. HoBast UMMyHHas yCTOMYMBOCTb K
BNY-nHgpekumm B oTAENbHbIX 1abopaTopHbIX OMnblTax MPMMEPHO B 3 ThicA4M pa3 npesbiwana
Ty, KOTOpPOW obnanaet 0bbl4HbIA 300POBLIA YenoBek. M peyb noeT BOBCE HE O ANHNYHbIX
cnyyasx. B Hay4Holn nevat nybnnmkoBanncb AaHHble O TOM, YTO MPUMEPHO Yy OHOr0 NPoLEeHTa
obcnenoBaHHOro HaceneHns obHapyXeHbl FeHeTUYeCKe MyTaumm, Nnoeblwaowmne
conpoTusngaemMoctb K BUY-nHpekumnn. YyeHble TOYHO yCTaHOBUAK, YTO NOABEPrIOCh
nameHeHusam B [IHK petein. ObblyHas yenoseyeckas AHK nmeet 20 ak TMBHbIX KOOOHOB
(K0OOOH — nocnefoBaTeNbHOCTb TPEX COCeAHMNX HYKNEeOTUA0B. co3palolWwas reHeTu4ecknin kon,
KOTOpbIA onpeaenset BCTpanBaHne aMMHOKUCNOTbI B MOAUMNENTUOHYIO Lenb B ONpeaeneHHOM
CTPYKTYPHOM MONOXEHUWN) NOC ele Tpu, AeNCTBUE KOTOPbIX OYEHb NOX0XE Ha
CTOM-3HA-CTAPT KOAbl B KOMMbIOTEPHbIX NporpamMmax. Tak BOT, HOBble AE€TW aKkTMBU3NPOBaN
elle YyeTblpe U3 «HEeNCnob3yeMbIX» KOLOHA U UMEIOT Tenepb 24 aKkTUBHbIX KOAOHA, YTO
obecneynBaeT Ux opraHn3Mam yCTOMYMBOCTb He ToNbKo K BMY, Ho, MoXeT BbiTb, BOOOLIE KO
BeeM 60N1e3HSIM (TeCcT-UccnenoBaHns NPOLONXaKTCS).
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Ho omoHa 13 caMbix HEODObIYHBIX 1 NMPUBREKaTENbHBIX Pac, 3ap0X AaWMXCA CEeroiHs, — 310
LOETW C BblAAKWMMUNCS 9KCTPACEHCOPHbIMY CMOCOBHOCTAMM. TO, YTO MOTYT OHWU, 0BbIYHbIE
NIOON Ha3bIBAOT YyOOM. Takue OeTu MOryT BUOETb M YnuTaTb Nobo YacTbio Tena —
NOAOLWBAaMUN HOT, NMOAMbIWKAMMU, YWamMu, PTOM U HOCOM; 3aCTaBUTb PacnyCTUTbCS UBETOYHbIE
6y TOHbI; MbICTIEHHbBIM YCUINEM M3BNEKaTb NPeAMETbl U3 repPMeTUYECKN 3aKPbITbIX CTEKMSHHBIX
COCy[OB 1 noMewaTtb ux Tyaa (peyb, BUAMMO, MOET O CNOCOBHOCTU AemaTepunann3oBbiBaTh U
MaTepuannM3oBbiBaTb Pa3nnyHbie NPeaMeThl); No doTorpadum pacckasaTb BCe He TOMbKO O
3aneyvyaTeHHbIX Ha Hell Noasx n obcTaHoBKe 3a KaapoM, HO U poTorpagye — BO HTO OH Bbin
0OeT, 0 YeM Oyman B MOMEHT CbEeMOK U Tak Janee.

9T10T cheHoMeH bbin BrepBble 0bHapyxeH B Knutae B 1974 rony. A cnyctsi 20 ¢ HebobWwKM neT
B Kutae 6bin0 BbisiBNeHO yxe 6onee 100 Tbicsy Takux AeTei, ANns KOTOPbIX NPaBUTENbCTBO
BbIHY>X,A€HO 6bIN0 OTKPbITb cheumanbHble Wwkonbl. Hago ckasaTb, 4TO AEMOHCTpPALMM
3KCTPaCEeHCOPHbIX CNOCOBHOCTEN MHOroOKpaTHO 3a10KyMeHTUpoBaHa. Hanpumep, B CTpormx
YCNOBUSIX HAY4YHOrO UCCNEOOBaHMS 3KCMNepTbl KTANCKOro npaBmTenscTea Habntoaanm, kak
HOBble [eTn n3MeHann Monekyny Yyenosedveckor [JHK npsimo nepen kaMepoH 1 Hay4YHbIMK
npnbopamMn, KOTopble A0NXHbI ObINN 3aPUKCMPOBATL 3TO NPAKTUYECKN HEBO3MOXHOE
nencTeue.

[eTun-akcTpaceHcbl MaccoBo poxaatTcs He Tonbko B Kntae. Nx Bce 6onblue n 6onbwe v B
Espone, n B Mekcuke, n 8 CLIA, n B Poccun, n B gpyrux ctpaHax. Hannuuve y Hux
napaHopMasnbHbIX CMOCOOHOCTEN HENb3S 0O BACHUTL HUYEM, KPOME M3MEHEHUS CTPYKTYpPbI
OHK. OpTomokcanbHasi Hayka OTHOCMTCS K 3TOMY (PeHOMEHY ¢ 60/bLOI OCTOPOXHOCTbIO,
onacasiCb Npu3HaTb peanbHOCTb ero CylwecTBoBaHUs. Ho cTtapoi napagurme natn Hekyna, v
OHa BblHy>X AeHa 6yneT UCHE3HYTh.

Y kaxporo yenoseka ectb Bbl6op. MoXHO Npoaonxatb BECTU XU3Hb B 0ObIYHOM
4eNOBEYECKOM MOHUMAaHUK, TAe rNaBHble CTUMY bl — 3TO MO0 CTPeEMNeHME OOCTMYb
MakcuManbHOro koMmgopTa C NOMOLWb MaTepuanbHblx 6nar, nMbo ynpasneHne apyrumm
NIOAbMU C MOMOLWBIO CUAbl. HO eCTb 1 Apyron nyTb — 0CO3HaThb, YTO YENOBEK —
MaTepuanbHoe CywWwecTBO B TAKOW Xe CTEMNeHN, Kak U AyXOBHOE, 0 KOTOPOM Mbl MOKa YTO
3HaeM OYEHb Mano UM COBCEM He 3HAEM HUYero. M ecnu B MatepumanbHOM Mupe
BO3MOXHOCTW YeN0BeKa OrpaHMyYeHbl ero NsTbio OpraHamm 4yBCTB, TO B AyXOBHOM MUpe, C
PasBUTMEM CO3HAHNS, €ro BO3MOXHOCTMN 6e3rpaHnyHbI.

Hukuta PasymoBckuii
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