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Ot aBTOpAa

JlpeBHee YueHue, npuHajiexaniee JOMCTOPUIECKUM Hapoaam
U OTT'OJIOCKH KOTOPOTrO MPOCIEXUBAIOTCA B (priiocoduu, UCKYCCTBE,
(donbKIOpEe U BO BCEX Haykax, oOHapyxkuBaeT MctuHHOE 3HaHME,
pacKpbIBalolllee MPOLECcChl KOCMO- U aHTpomnorene3a. CBs3b
JlpeBHero 3HaHUS C COBPEMEHHOCTHIO OOHAPYXKHUBACT €ro
KOHCTPYKTUBHO-JIEUCTBEHHBI U MIPAKTUYECKHUI Xapakrep. [loatomy
JaHHAsl KHATa JAeT HEIMOCPEICTBEHHBIM JOKYMEHTAJbHbBIM aHAIIN3
T€X COBPEMEHHBIX peEaauid, KOTOPBIC SBISIOTCA CJIEIACTBUEM
TEXHOJIOTUYECKUX Bo3xeucTBui boxecrBenHoro Pa3zyma Ha
[Tpupony 3emnn.

D3oTepuueckas duocodust yTBepkaaeT npucyrctsue «bora
B I[lpupone» xak abcontoTHyro U abctpakTHyto CymHocTs. B Ero
0oxxecTBeHHBIX Cumitax, kak ICTOUHMKE BCETO, BCE JIBIIIUT U KUBET,
U HUMeeT cyliecTBoBaHue. [loaToMy Bce MpOsBIEHUS DBOIIOLMU
CICAYIOT BOJIHAMH, TO €CTh CEpUSIMHU TOJHEMOB M MaJCHU,
OPOTEKAIOIINX C HE OJMHAKOBOM CKOPOCTBIO. Takoe peryispHoe
yepe0BaHUE MNPWIMBOB U OTJIMBOB B Pa3BUTHUU YEJIOBEUECTRBA,
KOoTOpoe paboTaeT OT MEHEe COBEpIICHHOro K Ooiee
COBEPILICHHOMY M OT MPOCTEHIero Kk 0ojaee CI0KHOMY, IMyTEM

HEMPEKpaIIAOIIUXCSl  U3MEHEHHW, — caMH 1o  cebe
HE3HAYUTEJIbHBI, HO OHU MOCTOSIHHO HAKOIUISIIOTCSI B TPEOyeMOM
HaIpaBJICHUH,

B  pe3ymprare, TaWMHCTBEHHBICE CHJIBI  ODBOJIIOLWH,
BE3/IECYIIIME M BCEMOTYIIHWE, BEAYT HAIE€ YEIOBEYECTBO K
MEPBOOCHOBAM caMoro TBOpEHMSs, YTO OOYCJIOBJIECHO BEYHBIM U
HENPEI0KHbIM 3aKOHOM, Wi 3akoHoM [{ukioB B [Ipupone.

Ortot Enunbin BeenmeHcknid 3aKOH TIIACUT:

«OH KOHYUM Max, Kaxk OH HaA4am»...



I'nasa |. Tpexnauabie Cymecrsal.

B 2009 romy B mnepyaHckoW mycTbiHE ATakama ObLIH
oOHapy’KeHbl MAJICHbKME MYMUH, Y€l BHEIITHUN BUJT ObLI KpaliHe He
MOXO0X Ha yYenoBedeckwil. MX TIIATENIBHBIM HCCIEAOBAHUEM
3anumanuchk Oonee 12 ner. 3atem B 2015 romy «rpexmanbie
MyMU(DUIIUPOBAHHBIE» OCTaHKM Heu3BeCTHbIX CylliecTB ObUIH
Takxe Haisensl U B Hacka, Ilepy. Tam ke Obuin OOHApY>KEHBI €111e
u Oosibiiie MyMuu poctoM 170 caHTUMETPOB, U Y HUX OBLIO TIO TPH
MaJbla Ha KOXKJI0W PYKE U HOTE.

C 2016 roma mepyaHCKMMH  yYE€HBIMM  Hadaylach
ucclieloBaTeabCcKkas padoTa Mo U3yYEHUIO CEMU TPEXIaIbIX MyMUH,
OOHapy’>KEHHBIX B OJHOM M3 IElIep Ha rore cTtpaHbl. PaKTUUYECKH,
MYMHH SIBIIIFOTCSI Y€JIOBEKOINOJIOOHBIMH T'yYMAaHOHWJAaMU C CHUJIBHO
u3MeHeHHou, HO uenmoBeueckon JIHK. Ilpuuem, y Tpex u3 HuxX
NPUCYTCTBYIOT W3MEHEHUS OJMHAKOBOIO THIMA, & y YEThIpEX —
coBceMm qpyrue. [lorubnu »Tu TauHCTBEeHHBIE cyliecTBa O0ojiee 8500
TBICSY JIeT Has3ana. llociie MpOBENEHHBIX JKCIEPUMEHTOB YUYCHBIE
[lepy 3ampocuiu MOMOIIb Y MEKCUKAHCKUX U Opa3uIbCKUX KOJLIET.

B 2017 rony B pernone Uka B Ilepy, mexay ropogom Ilansna
u wiaro Hacka, MeCTHBIMU KpeCThsIHAMU B OJHOM W3 Teliep ObLIn
HalJIeHbl HEOObIYHbIE MyMHUU. IT0 ObUlM CyllecTBa TaKXKe C
TPEXMANBIMA KOHEYHOCTAMHU, HO C APYTHUM CTPOCHUEM CYCTAaBOB,
YEpENoB U BHYTPEHHUX OPraHOB.

Eme otnenbHble OKaMEHENblE MYMHUU ObUIM OOHAPYKEHBI
reojjoramu npu packomnkax B maxrtax Kycko B Ilepy B croe
JUATOMOBBIX BOJIOPOCIEU. YTJIEPOJIHBIA aHAIW3 YCTAHOBWJI, 4YTO
BO3PACT TEJI COCTABJISICT OoJiee ThICSUYM JieT U cBbliiie 30 MpOLEHTOB
ux JIHK ormuuarorcs or JJHK denoseka. Bcero apxeonoru
oOHapyxwiu npuMepHo 14 Ten.

OTO «BEIHUKOE apXeoJiornyeckoe oTkpeiTue XXI| Beka» crajno
u3BeCTHO B [lepy kak «rpexnanbie Mymun Hacka»; u B 3TO cTpaHe

1 MaTepuan ncnonb3oBaH U3 aBTOPCKOM KHUMUN «[peBHee YuyeHue 06
osontounn. OHU — He NpULLESbLbI, OHN — 3EMIISIHE».
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4acTO HaXoJiIT MYMHUM C HM3MEHEHHOH (hopMoOM uepena M JIaxe C
MMILUTAHTUPOBAHHBIMY B HUX METAJNIMYECKUMU TJIIACTUHAMH.

Bce HaiiieHHbIE MYMUH U UX OCTAHKH U3y4aluCh B HHCTUTYTE
Nukapu-Kycko B Ilepy, HaunonansHoMm ABTOHOMHOM
yuuepcutere Mekcuku UNAM, HanuonaibHOM yHUBEpCUTETE
Can-Jlyuc-I'an3zara B ke B llepy m 4aCcTHBIMM CHEHHATUCTAMHU.
BBIBOZBI MPOBEACHHBIX AHAIW30B TOJATBEPIAWIINA, YTO JIAHHBIC
MYMHH  SIBJISIFOTCSL  HOOJNUHHbIMU, TO €CTh OHU  SIBJISIIOTCS
ouosiornueckumu CyliecTBaMH, OJHAKO HMX MPOUCXOKICHUE —
HEU3BECTHO.

Bce HalieHHbIE «IPEBHUE WHOILUIAHETHBIE MPUIIEIIBIBI» — 3TO
OpPraHu3M HOBOTO U HEWU3BECTHOTO BHJA, OWUOJOTMYECKOTO U
ABOJIIOIMOHHOIO MPOUCXOXKAECHUS, YHUKAIBHOIO WM OTIWYHOTO OT
TOr0, 4YTO OBUIO OMMCAHO M U3BECTHO ueyioBeky. PesynbTaThl JJHK
TAaK)K€ IOJATBEPKIAOT, YTO OHA HE UMEET NMPSAMOU CBA3U C KAKAM-
au00 OpraHu3MoM, TIOXOXKMM Ha JKMBOTHOE, W3BECTHOE WU
ONMCAHHOE 10 HACTOSIIET0 BPEMEHH.

becunciennbie nccneqoBaHus, OCYIIECTBIEHHBIE MHOKECTBOM
MEXIYHApOaHBIX dKcrepToB (M3 Mekcukw, Ilepy, Poccun, CIIIA,
Kananpl, Aprentunsl, ®@paniuu, bpaswinm, SnoHuu), peHTreH,
HD-ckanepsr, KT, JIHK wu pagwoyrieponnsiii (C 14) ananms,
MMPOBEACHHBIE B JECATH CTpaHaX MHUpPA, NOKA3AIM, YTO OTH
CymiectBa JEHCTBUTEIIBHO XWJIM Ha 3€MJji€ B KaKOM-TO MOMEHT
Halllel UCTOPUMU.

N3o0paxkenust ~ gaHHbix  CyliecTB — BCTpEYalOTCd B
apX€0JOTUUECKUX 3aIUCIX, TAKUX KaK NeTpOraudbl, TEKCTHIHHBIM
opHaMeHT, opHaMeHT Ha kepamuke /000-meTHel JaBHOCTH, TO €CTh
OHU B TEUCHUE ONPEJICICHHOTO BPEMEHU KHJIM U KOHTAKTUPOBAJIH C
JIPEBHUMU TNEPYAHCKUMH IMOCEINEHUSIMU. Pe3ynbTarsl aHAIM3a 3TUX
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Cy1iiecTB mokasaiau, 4To MymusM U ux octankam ot 1000 mo 1750
net. U3BecTHO, 4TO B 3TOM paliOHE KOT/a-TO MPOLBETala KyJbTypa
[Tapakac, u3BecTHasi yJJIMHEHHBIMU uYepernaMud U UX MEePeIOBbIMU
ornepanusMyd Ha MO3T€ MOCPEJACTBOM TpEIaHallui dyepena. A 3arem
KyiabTypa Ilapakac cmeHunach KynapTypoul Hacka, wusBecTHOM
CBOMMH METAIUTUYECKUMU JTUHUSIMHU Hacka.

Kpome Ilepy, wuzoOpaxkenuss »s>tux tpexnanbix CylecTB
BCTpeuvaroTcs Takke B Erunre, Mekcuke. Tak, B Db Topo
(Mekcuka) OBLTM HaWJIEeHBI OYCHb HWHTCPECHBIC KaMHH C
M300pKEHUEM HWHOIUIAHETSH, UX JICTAIOIIUX OOBEKTOB, KOTOPHIE
npuwieTaiu Ha 3eMJII0, U KaKoro-To OMOJIOTHYECKOro Marepuarna,
KOTOPBIH Tepe1aBajcs Ha JICTAIOIINE TAPEIKH.

OTH U apyrue U300pakeHus JICTAIOUIUX alllapaToB HEBOJILHO
OPUBEJIM JIOJEM K MBICIHM, YTO K HaM Ha 3eMIII0 H3peJiKa
npuiietaroT U3 gainekoro KocMmoca m 4to y Hac Ha 3eMiie MOKHO
BCTPETUTh HHOIUIAHETSH. IloATOMy BCe HalIEcHHbIE TpEXIalble
CymectBa cHayajga ObUJIM  OTHECEHbl K  WHOIUIAHETHBIM
IyTeEeCTBEHHUKaM. HO TOIBKO X T€HETUYECKUN aHAJIU3, KOTOPBIN
noka3zai, uro okoyio 30% ux JIHK cooTBeTCTByeT uenoBEUECKOH,
octasibHbie /0% He mpuHAANEkKAT YETOBEKY — BCE ATU MOKa3aTeNH
cpazy K€ MpHUBEId K COMHEHHIO  MHOTHUX YTBEPXKICHUU O
NPUHAICKHOCTH Tpexnajnblx CymecTB K HMX HWHOIUIAHETHOMY
POUCXOXKACHUIO.

Pe3ynpTarel HM3y4eHWsT MHOTOYMCIEHHBIMU CIELIMATUCTAMU
MyMH M HX OCTAaHKOB ObUIM TmpenactaBiieHsl Ha Konrpecce
PecmyGuku [Tepy (2018), Vi MexyHapoaHOM
uccienoBateibckoM konrpecce B HMke (2019), Konrpecce
Mexkcukanckoi Peciyoauku (2023) u T. .

B cBere nMmeronuxcs pakToB BOZHUKAKOT OCTPbIE BOMPOCHI, HA
KOTOPBIE MONBITAJICSI OTBETUTH aBTOP:

Bomnpoc 1: Ilouemy AJi51 :KU3HHU ¥ 3aXOPOHEHUS TPEXMAJIbIX
CyurecTB Obli1a BbIOPpaHa MecTHOCTD B paiioHe Hacka (Ilepy)?

Bomnpoc 2: I'te ObLIM poXkAeHbI U IJe celyac coaep:KaTcs
3TN TpexnaJjbie CymecrBa?

Bomnpoc 3: K kakoii Pace 1 K KakoMy YPOBHIO JBOJIIOLUH
OTHOCATCS 3TH TpexnaJjbie CynecTBa?




I'nmasa |l. OTrBeT Ha Bonpoc 1:
«[Toyemy 1151 5KU3HM U 3aXOpoHeHHs Tpexnaiabix CyuiecTn
ObLi1a BbIOpaHa MecTHOCTH B paiione Hacka (Ilepy)?»

[Ipexie ueM OTBETUTH Ha ATOT BOMPOC, HEOOXOIUMO 0OPATUTH
BHUMAHUE HA UCTOPUIO:

- BOBHUKHOBEHHUS JIyHBI,

- Bcex MarepukoB Ha 3emIe.

Nmenno wmarepukoBass 4acth [OxHOM AMepuk:n cTana
ITPOBOJTHUKOM BCEX DBOJIOLMOHHBIX HOBOBBEIAECHHM HA 3EMIIE; OTH
HOBIIIECTBA UCXOIWJIN — B T€YEHHUE BCeX 4deThipex Pac — ¢ JlyHbl n
3aTE€M OPraHUYHO BJIMBAJIUCH B )KMBOE BEIIECTBO MO BCEU 3eMIIE.

Jlyna

Hame ConHile BO3HMKIIO MPEANONI0KUTENbHO 4,57 Mipa JIeT
Hazaj, 3emis — 4,54 mipa et Hazan, Jlyna — 4,51 mnpa et Haza.

Opnako Jlyna 6wuta co3nana boramu: Ctpana boroB Ha 3ape
CoJIHEYHOM CHCTEMBI Bpe3ajiach B 3€MJIIO €IIE€ JKUJIKOrO OTHS,
npoOMB OYEHb XPYNKYI 000704YKy, W BhiOWIa u3 Hee B Kocmoc
KYCKH BenecTBa oyayiieit JIyHsbl.

Omun ockosiok oT Ctpansl boroB ¢ ['opoit Mepy JiexkuT B
CaMOM HIDKHEM CIIO€ MaHTHH 3emun’ (9TO JBa IIOA3€MHBIX
Marepuka). [pyroit ockonok ot 3toii CTpaHbl — mpu yuape ¢
3emiielt — «BBIJIaBWII» U3 Hee 4acTh Oyayien JIyHbI:

a) CHauajia IpH IIyOOKOM 3PYNTHUBHONM KOHBCKIIMH M3 3EMIIH
Obl1a BBIOpOIIIEHA OTHEHHO-)KMJIKas MarmMa B BHJI€ Kameilb M
00JIOMKOB;

2 Cenyac CtpaHa bBoroB c¢ [opoi Mepy HaxoauTca Ha rpaHuule
COMPUKOCHOBEHUST MaHTUM U pacnnaBfeHHOro BHeWHero sgapa 3emnu,
npusHaeTcs B kadectBe cynepbnioma u Bmewaet 6% obvema 3emnu. [IBa ee
KOHTUHEHTa, HanoMuHawwWwux mMaTepukn Hawmx CesepHon u HOXHONM AMepuK,
pacnonoXeHol NpAMO nog AQPUKON N YacTUYHO Nog ATMaHTUYECKMM OKeaHOM
(AdpukaHckaa LLSVP), a oBa gpyrMx KOHTMHEHTA — Nog UeHTpanbHON 4acTbto
Tuxoro okeaHa (TuxookeaHckass LLSVP). OTu ABe 30Hbl, MOKPbITble 3alnTHON
o6onoykon, nonyymnu HaspaHue «KpynHble 06racTM C HU3KOWM CKOPOCTbIO
casura», unn LLSVPs — large low-shear-velocity provinces.
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0) manee JIyHa, OTCKOUYMBIIAS W MOBHCIIAS Haj 3eMIIeH, Oblia
oOJieTieHa ATOM KHUJKOM MarMou, BRIpBAHHOU U3 3eMIIH;

B) B pesyibrare, ooe Marepuu — YUepHas Marepuss CTpaHbl
boroB u otopBanHas Marepus MoOJI0OJ0M 3€MJIM — MOCTEIIEHHO
COCIMHUWIINCH U 10 CEH JIEHb HAXOAATCS B cOCTaBe JIyHBI.

[Toatomy, cormacHo [peBHemy Yuenuro, «wuawa Jlyna
AGNACMCA TULUUD BbINIECKOM Hauleu 3emiu.

Otnenenue JIyHbl OT 3eMIIM MPOU3OIILIO «KMSTKO», 0€3 0COOBIX
BHYTPEHHUX TJYyOMHHBIX pPAacKoJIOB Tela 3eMJIM,  OJIHAKO
HaOJII01aJICsl OJTHOBPEMEHHBIN BBIIUIECK HAPYXKY KUIKUX CTPYKTYD,
NPWIETAIONMX K SAAPYS, C OJHOBPEMEHHBIM BHIIIIABJICHUEM
0a3anbTOB, 3aJMBIIUX MPAKTHUYECKH BCIHO IOBEPXHOCTh 3eMJIU
(BKJIFOYAs JTHO OKEAHOB),

OtpeiB OT 3emiu, Mo MHEHHUIO . KBPIpI/IHFa4, IIPOU301IET,
BEpOATHO, B obOyiactu Tuxoro okeana. MecTo OTphIBAa — MEXKIY
skBaTtopoM 1 50° ¢. mr. u 130° B. 1. m 130° 3. 1.

100 110 120 130 140 160 170 180 170 160
60,

Jlenpeccusi B ceBepHOM 4acTH THXOro okeaHa Kak cJjeJ; OTpbIBa
Jlynnbl (o I'. KBupuHry): 1 — IyHHBIN 1IpaM; 2 — IMHUU TUXOOKEAHCKHUX

3 T'eHeTnyeckoe eaumHcTBO 3emnu u JlyHbl onpegensieTca B reorpacgum
NOBEPXHOCTM 0boux HebecHbIx Ten, B acummeTpun anddepeHymnaumm
XMMUYECKMX MPOLIECCOB, B CXOACTBE KOCMWYECKOrOo CoCTaBa 3€eMHOW U FIyHHOW
MaHTUI, B XMUYECKOM COCTaBe 3€MHbIX U1 NTYHHbIX MOPOA,.

4Quiring H. Wetkooorpertsthung. Eine Kosmogonie auf geologischer
Grundlage. Gotha, 1953.
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CKJIaJIOK JIaBPEHbEBCKOW PpPEeBOJIIOIMU, 3 — 3anafHbld Kpad 04aros
r/1Iy00KOMOKYCHBIX 3eMJIETPSICEHUH.

OtpsiBoM JlyHbl, o MHeHUIO . KBUpHHra, MOXHO OOBSICHUTD
OTCYTCTBHE CHATMUYECKON KOpbl B TuxoM okeaHne. [Ipu B3pbiBEe ObLIT
BBIDBAH HE TOJIBKO BEPXHHM CJIOM KOPBI, HO M KHUJIKad
CUMAaTUYeCKass MUPOKCEHUTOBAs W OJIMBUHOBas marma. [yOokoe
OTBEpPCTHE OBLIO 3aTSHYTO MOJHSIBIIUMHUCA TOKaMH 0a3aibTOBOM,
MAPOKCEHUTOBON U OJIMBUHOBOM Marmsl, MpU 3TOM 00pa3oBaiach
IJI0CKas Jerpeccus riyOnHoM 5,2 KM.

COBpEMEHHOI TeoJIorueil ObUI0 TOATBEPKICHO KOPEHHOE
IIyOUHHOE pa3finuue MEXIy HeJApaMH I0JI MaTepuKaMU U TOJ
OKeaHaMu, 0c00eHHO Tuxum®.

Onnako JJokTprHA JaeT HaM JTOTOJHUTEIIBHBIE CBEICHUA

«/lyna saensemcs ceuuac OXNAHCOEHHLIM OMOPOCOM,
MeHbIo, G/1eKOMOU HOBbIM _MEN0M, KOMOPOMY Nepeoanbl ee
JHCU3HEeHHble cuivl U npunyunsl. Ona obpeueHa menepb Ha
NPOMAACEHUU O0NUX 8EKO8 Npeciedo8amsb 3emiuro, NPUeIeKasl

c80e nopodicoeHue U 0yOyuu cama npueieKaema um».

NHbIMH CITOBaMH, 3TUM «HOBbIM MEN0M, KOMOPOM) nepeodaHbvl
ee JICUBHEHHblEe CUNbL U NPUHYUNBI» HA CETOAHAIIHUN JEHb SABJISCTCSA
Crpana boroB c¢ T'opoii Mepy, koTopas, corjacHo TalHOMN
JHokrpune, cHauana crana IlepBeiM TBepapiM  Marepukom
(Pomunus), a morom sta Ctpana borop omycTuiachk K HEHTPY 3eMITH
Y TEIIEPb HAXOAUTCSA B CAMOM HUIKHEM CJIO€ MAHTHUH,

Cosznannas JlyHa, «3aMenIaHHas» Ha mMarepuaie AByx Ilmaner®
(M30TOIIHBIC COCTAaBBI JIYHHOTO W 3€MHOrO TpPyHTa OJMHAKOBHI),
HEMOCPEICTBEHHO CHyXWia jadoparopued 1isi boros, rae oHu
MOJTy4ajy caMbl€ pa3Hble «3amechl» u3 UepHo u 3emHon Marepuii
— C UEJbK0 BHEAPEHUS OTUX HEOAHOPOIHBIX [0 KOJMYECTBY U

5 3BeCTHO, YTO MMOTHOCTb FOPHbIX NMOPOA 3€MHOIN Kopbl Noa TUXUM oKeaHoM
BbllLEe, YEM MO KOHTMHEHTaMW unu gpyrummn, 6onee momnoabiMu, OKeaHamMu.
Kpome Toro, Habnogaetcsa «bonee BbicOKasa NNOTHOCTb NOPOA NOBEPXHOCTU AHA
Tuxoro okeaHa B cpaBHeHMM C OGonee rnyboko 3anerawwmmMyM MO4 HUMMK
nopogamu». (Caranosmdy O.N. XpoHuka rnobanbHbix KaTactpod. BuHapHas
reoamHamuka. Cl16.: OO0 «Hepnpa», 2003. C. 211.)

6 CornacHo [peBHemy YuyeHuo, «JlyHa cmapwe 3emnu»; «M, npexde yem
rnocrnedHsss OocmueHem cgoeao Cedbmozo Kpyea, ee Mamepb JlyHa
pacmeopumcsi 8 moH4yaluwlyro ammocgepy.
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Ka4eCTBY COCTaBOB B CTPYKTYpy OyIyIIEero >KMBOTO BeEIlleCTBa Ha
MOJ0J0M 3emiie. DTH «3aMechl» KaK pa3 M COJEpXKalIu B cede
MEXaHHW3Mbl Pa3MHOXKEHHUs, KOTOphIe BKIOYanda B cebe YepHas
Marepus’.

\

Bor uyepes Tpybky otnpaBiseT YepHyto PHK Ha JlyHy (cumBoJ
['n1aza co 3paukom). JleBas pyka bora umeet 5 nanbiieB (cumBoJ1 YepHoi
PHK). Jlyna-llonymecsn, mnpejacraBieHa KpyxkoMm Ha Jjune (CMMBOJI
3emMHoM MaTepuu B coctaBe JIyHbl). llesibio skcnepruMeHTa SIBJSIETCS
cuHTe3 JByx MaTtepuit (CUMBOJI ABOMHBIX KpyKKOB, 3KCIIOPTHUPYEMbBIX
Ha 3eMJIlo, yepe3 «BblJbIxaHue» JIyHbl). Hak/I0H NaTH naJiblieB MpaBon
pyku bora KOHTpacTUpyeT C HAKJIOHOM LITPUXOBKU I10JIOBUHHOI'O
JlicTta, 4TO O03Ha4yaeT HEOOXOJUMOCTb B CMelleHUU pa3HbiXx MaTepumu.
[ITpuxoBKa C O4HUM HAKJIOHOM Ha IOJOBUHHOM JlUCTe — 3TO CUMBOJI
YepHou MaTepuu.

Csaesa: Ha kapTuHke kaMHsa Uku nszobpakeH bpama; Haz, 3youamMu-
Koponout bpambl nomemjaetcs YerbipexayyeBasd 3Be3aa — JlyHa, oT

" Ha 3emnto ¢ JlyHbl Gbinu nocriegoBaTenbHO MpuBE3eHbl 3 MexaHu3ma
pPasMHOXEHWsi:  AeneHus, Kpuctannumsauum  (MOYKOBaHMS) U MOJIOBOrO
Pa3MHOXEHWSI.
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KoTopou ucxogat aBa Jiucra: [lyx (Pasym) u Martepus. B yenmpe: C
[opbl Mepy bor otcbuiaer Ha JlyHy HeomyoAOTBOpeHHYH YepHyro
anneknetky (Hox pazamHoxkeHus ). Cnpasa: JIyHHBIA Bor, BbIJbIXalOIIAHI
*UBbIX CylLIeCTB yepe3 poT.

W
boru, Haxopdawmueca Ha [ope Mepy, 3aHUMAKTCA CO3JaHUEM
dusnueckorr 3emsn (IlaruyrosbHass, uaum PHK-3Be3ga). Kaxaeiid us
boros 3anyckaeT Ha JIyHy 1o nepBoi «6ykBe» reHeTu4deckoro PHK-koaa
(ykasaTesbHbIM KeCT IMepBOro INaJjblia), TEM CaMbIM 3aKJa/bIBaeT
MEXaHU3Mbl MEPBOTO BHJAA pPa3MHOXeHUS — JeseHUe. ITOT 1-bin
yepHbld PHK saBiserca IlepBuyHbIM 3apoabimieM 3eMJIH, WU
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«CemeHem u3Hu @8ceill MUHepPA/AbHOU, pacmMumMeabHOU U
JHCUBOMHOII HCU3HU, BK/IIOYAS YE/N108EKA».

[llecTth 3y6110B HA noab6opoake JIyHbl siBasseTcs cuMBoJioM lllecTu
JTanoB Mpeobpa3oBaHUSA [JBOMHBIX MYyxKe-)KeHCKUXx PHK-Mosekyu,
npex/Je 4eM B HUX IPOU30HJeT PABHOBECHOE CMellleHUe AByX MaTepun
c pa3HbiM BuaoMm JiBmwxkenHui (Ilonykpyr y JlyHbl yKe HpejcTaBJieH
nepeKpecTHON HITPHUXOBKOM).

«K1U3HEeHHbIA UMNYJIBC» UCXOAUT U3 JIyHbI, KOTOpash «BbIJbIXaeT»
ZBa JIvcTa, KaXKAbli U3 KOTOPBIX ABJAETCH CAMBOJIOM CTPYKTYpPbl My»Ke-
)KEHCKOI'0 JABOMHOro opraHusMmMa. Mexnay Jlucramu HaxonaTcsa Tpwu
BBICTYHNAKIUX «OTPOCTKOB», KOTOpPble YKa3bIBAOT Ha MeXaHWU3MbI
opranndeckor OcHoBbI Bcero KuBoro: Bce oyayiiee ’KuBoe BelecTBo
JIOJDKHO cOCTOSATh U3 Tpex MakpomoJiekys — PHK, IHK u 6enku. Kpome
3TOrO0, 3TU TpU «OTPOCTKA» ABJAKTCA TAKXKe U CUMBOJIOM TpUILJIeTad —
KaK TPH IocjeaoBaTe bHO pacnosokeHHbIXx PHK-Hyk1eoTuaa (komoH)
B MoJiekysie PHK, nmpu nomowmu kotopbix kogupyerca B PHK-kope
[10CJIe0BATEJIBHOCTD PACIIOJI0XKEHHUA aMUHOKHUCIOT.

Caesa:. Jlyna-Ilonymecsi «BbIAbIXaeT» YepHyto PHK
(ogHOHAKJ/IOHHAs IITPUXOBKA), KOTopas B JaJibHelllleM CTaHET
cmemuBaTtbcsi ¢ 3emHo PHK  (cBoeobpasHasg  «mamka» C
nepecekawlIlencss MTPUXOBKOW HaA roJioBe JlyHbl). Cnpaea: Ha JlyHe
MPOM30IIJI0 PaBHOMEPHOe cMellleHHe AByX Martepuil (paBHOMepHas
HaKJIOHHAs HITPHUXOBKA).

8 Tpunnet — 310 TpW HykneoTMaa (KOAOH) B MONEKYNE HYKIEMHOBOW KUCHOThI,
NpY NOMOLLN KOTOPbIX KOAUPYETCHA B reHETMYECKOM Koe MnocreaoBaTefibHOCTb
pacnonoxeHna amuHokucnoT B ©Oenkax. B PHK-mupe KOAOHbI CBsi3aHbl C
KOAUpOBaHWEM NocnefoBaTerlbHOCTU PacnosfioXXeHUss aMUHOKUCHIOT B MOSeKyrne
PHK.
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Cnauana nosiBissercs neppast Yepnas PHK, kotopas ocHoBaHa
Ha MPOCTHIX MEXAHU3MAaX Pa3MHOKEHUS: JEJICHUS U TOYKOBAHUS.

3atem y Uepnoit PHK noGasunu Bropyto — 3emuyto PHK, uto
CIIOCOOCTBOBAJIO BHEAPEHUIO B HHUX MEXaHHU3Ma TOJIOBOTO
pa3MHOKEHHUS B BUjie Tpemwvezco Eounozco 3apoosiua.

Cmemenue aByx PHK: YepHoi 1 3eMHOM. ITO BeJlET K MOSIBJIEHHUIO
II0JI0OBOTO Pa3MHOXEHUS.

Cnesa. npuBHecenne 1-u Yepnou u 1-u 3emnou PHK
NpeJCTaBJIeHO NaJblaMUA U OKPYKHOCTbIO NyCThIX [1a3 y AByx bBoros.
Cnpaea:. nBa bora oJHOBpeMeHHO 3aKJaJblBalOT ABa pa3Hbix PHK B
KneTtky (cumBoJ1 ['osioBbl). CBepXy HaXOAUTCS IIECTHYTOJIbHAsA 3Be3/1a —
cuMBoJ YepHoul MaTepud; pacnoJiokeHHble 110 TpU Jlyya Mexzay BceMu
Yrnamu 3Be3abl 03HayaeT KUBoe YepHoe Belecrtso C Tpemd
nocjsenoBaTesbHO pacnosiokeHHbIMU PHK-Hykneotupmamu B YepHou
MoJiekyJsie PHK.

Caesa: Jlyna-Ilonymecsn cMmewasia gBe MaTepuyd U «BblJbIXaeT»
Jluct — 3TO JABOWHONW CHUMBOJI. 1) My)Ke-KEHCKOHW CTPYKTYpPbl >KHBOTO
BelllecTBa U 2) MexaHH3Ma noJsioBoro pasMHokeHus. 3emHas PHK (['s1a3
co 3pauykoM), nosaydyeHHass Ha JlyHe B mepuoj TpeTbeit Pachkl, cTasna
OCHOBOHW JJI1 TNOJIOBOIO pa3MHOXeHUdA Ha 3emJyie. (npasa. B NepUOL
Tpetberi Packl (Tpu BepTHKaJbHble W3BUJIMCTble JIMHUK) JlyHa
3aJI0KhJla B CMellaHHyl  MaTepuld  MeXaHU3Mbl  I10JI0BOTO
pa3MHoOeHus («BblAbixaeT» JIKCT).
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B cBoem KoBuere, nnu Aprxe, boru npuBessu c Jlynbl TpeTuu
3apoapiil, To ecTb «EJduHblll 3apoduiwl, 3apodvbil HCUBOMHOI
MHCU3HU, 8K/AK0YasA Yes08eKa». ITOT EavHbIM 3apofblll coaeprkas B
cebe MexaHU3M MO0JIOBOTO Pa3MHOXEHMS, CHMBOJIOM KOTOPOTO SIBJISIETCS
rosioBa OBHa. boru B pykax gepxat Becsa kak cuMBoJibl OceMeHeHUA
3eMJI1 3TUM 3apOobILIeM.

Tpu Bora aBasitoT co6or bpamy, Buminy u llluBy. Hag nx ronoBamu
Haxogutcsa ['onoBa — EquHasa myxe-xkeHckad [lonoBasa KieTka ¢ Tpemda
CTpeJIoOYKaMHU, UCXOAAIIMX U30 Pra: 3T0 MexaHU3M TpuIiuieTta. ['0yioBY
«HeCyT» HSTh BoJIHOO6pa3HbIX JIuHuM — cuMBoJ 3eMmHoi PHK (Pru603a).

[llectp 3yO61OB Ha mpaBoM pebpe Pjara FABAAKTCA CAMBOJIOM
[llectu 3JTamoB mnpeobpa3oBaHUA [ABOWHbIX MYyKe-KeHCKux PHK-
MOJIEKYJI, IPEX /e 4YeM B HUX IPOU30MJeT PABHOBECHOE CMEIIeHUEe [BYX
MaTepuii c padHbIM BUJI0M /IBUKEHUH.
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Tpu bora — bpama, Buiuiny u llluBa — B cBoeM KoBuere, uiu Aprxe,
npuBe3siu ¢ JlyHel Tpetuit 3apoabim, «EduHbIii 3apodsiul, 3apodsiul
JHCUBOMHOU HCU3HU, 8K/AKOYASA 4Yesn08eKa». DToT 3apoabiil — ['osoBa
OBHa (bapana) c BepxHMM ABOHWHBIM JIMCTOM CBsi3aHA C IOJIOBBIM
pa3MHOXeHueM. Becsia B pykax Becsa ¢ 3akpyrsiieHHbIMU JlonmaTkaMu —
cUMBOJIbI OceMeHeHus.

Hap rosoBamu boros — cepnoBuiHble CUMBOJIBI JIyHBI ¥ BeHepsl, a
B CaMOM BEpXy PUCYHKa — 4dyeTbIpexkKoHe4dHas JIyHa, »KEHCKUM CUMBOJI
3apoxaenusi, Matepu uiu [lpupoapbl. [lo 6okam Apxu napst aBe [ITulbl,
CYMBOJIbI II0JIOBOT'0 PAa3MHOXEHU4.

CnpaBa HaxoauTcs JlynHbii bor (Mecsi Ha rosioBe) Bropoii Pacsl,
KOTOpBIA coTBOpsieT 6ecrosibix AHJporuHoB (Tomop PazMHoKeHUs B
JieBoU pyke oTkJyioHeH). CineBa ctouT 3eMHouM bor Tpertbeilr Pachkl c
Tonmopom Pa3mHOXeHUs, 1M0J KOTOpPbIM Haxoautcad Beapo ¢
3apojpimaMy pasMHoxkeHHus: (Tpetuit «EauHBbIN 3apofblil >KUBOTHOM
»KU3HH, BKJIIoUas yesioBeka»). JleBbii bor fiep>kuT 3a pyky apyroro bora
U IO JIEP>XKUBAET» €r0 B OyAyIlleM pa3MHOXEHNUU Ha 3eMJIe.
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[Ipuesng boroB c¢ Jlynel ¢ Tperpum 3apojbilieM, TO eCTb
«EQuHbIM 3apodbiuieM H#CUBOMHOU HCU3HU, 8K/AI0YASl 4e/108eKa»®,
KOTOpPbIA OBLI OCHOBAaH Ha TpeTbeM MeXaHHW3Me pa3MHOXKEHHUA -
II0JIOBOM U OblLJI NIpeiHa3Ha4veH JJid co3aHus TpeTbeit Pacel Ha 3eMuie.

T

IR A ANTY A~
Tonop — 3TO CMMBOJI MOJIOBOTO pa3MHOXeHUs; CBepxy Toropa
HaxXOAUTCA 3Be3Ja C 4YeThbIpbMd Jyd4aMH, Uau cuMBoOJ JlyHbl. Tomop
noAnupaet pot /IlnHo3aBpa: 0J0BOe pa3MHOXKeHMe B cpeariHe TpeTben
Pacel cTaHeT npou3BOAUTHLCA VKe yepes ero Por.

9 3101 TpeTtunn 3apoabill Gbin ocHOBaH Ha cnuaHuUK YepHon 1 3emHon PHK-
MOReKy-n.
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Ao ] s o

«[lageHue B 3apoxaeHue».

Hayasio mosioBoro pasMHoOxKeHUsA Ha 3eMJie CTaJlo CJeLCTBHUEM
JdBostoruu YepHoi MaTepuu (CHMBOJI IECTHYTOJIbHOU 3Be3/1bl).

Caesa: JlyHHble boru bpama, Buuiny u llluBa npuse3ssu c¢ JIyHbl Ha
3emusito mpu suda Edunbix 3apodviwetl. IITula CMMBOJIM3UPYyET Ha4yal0
[I0JIOBOTO Pa3MHOXEeHUd Ha 3eMJie.

Cnpasa: HaBepxy Haxogutcda bor ¢ TonmopoM pa3MHOXeHUA U
EnunbiM 3apogbiiieM. CnipaBa bor omiogorBopseT /luHO3aBpa B CIIMHY.
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[Ipuesn boroB OrHsa — bpambl, Buminy u lIuBel — ¢ JIyHbI Ha
3eMJI10 C TpeMsA 3apo/bllIaMHU.

CrnenoBarenbHO, mocie cMmemeHus JaByX pa3Heix PHK-
MoJIeKyll — oT YepHoii m 3emHoii Marepuii (KOTOpbIe SBHIINCH
OCHOBOM Bcex 3apopliiei) — 3eMiIsi HauMHAST SBOJTIOLHOHUPOBATh
B CTOpOHY co3nanus Ha Her PHK-mupa.

TakuMm 00pa3oM, CBOH IJIaBHbIE 3a/1a4M — JIyHA BBINOJIHIIIA.
Ee mnpenHazHaueHuWe 3aKI0YAIOCh B 3apoxjacHud JKuszHu u
ycranoBiieHun PHK-Ku3nu na 3emite.

YHuuTtoxeHue JIyHbI.
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B koH1e TpeTbel Pacel (mpu eepmukasbHble uzguaUCMblE AUHUU
Ha auye JlyHbl), Korjga Ha 3eMJie NMPOU3O0III0 YPaBHOBEIIMBAaHUE JBYX
MarTepuit ¥ BHeipeHUE B »KUBOE Bel|eCTBO BCEX MEXaHU3MOB I10J0BOr0
pa3MHoxeHus (8 s1e80ll pyke boz depiycum ce3n ¢ JIuCMoM Kak cumeo
gHedpeHUs1 Ha 3emaw0 08YyX pasHoYeHHbix Mamepull u nos108020
PA3MHOMCEHUS1), HACTYIIUJIO BpeMs lepexoia 3eMJIM K lepexo/1y 3eMJIU B
JHK-Mup (naTte nanbie Ha pykax bora — cumBos Bcex PHK-Mouseky.1; Ha
qune bora 4 mosI0CKu — CUMBOJI 3a/J10’)KEHHBIX B 3eMJit0 yeThipex PHK-
HYKJIEOTHJIOB, TO eCcTb JpeBHeerunerckuil /[bxen). Ho paHHag
nocTtaBJieHHas nepej, JlyHoW 3aja4a — BblpaboTaTh A 3emuun JIHK-
HYKJIEOTU/ bl — OblLja [IJIl HEe HENTOCUJIbHA.

Oz Hako obpalaeT Ha ce0s BHMMaHUe elle O4UH QaKT: Ha TOJIOBE Y
JlyHbl HaxOAUTCA «IalKa» C TOPU30HTAJbHOM LITPUXOBKOMW. IJTa
IITPUXOBKA IMOJO3PUTEJBHO CBUJETEJNBCTBYeT O TOM, 4yTO JlyHa Bce-
TaKu CMOrJIa BbIpaboTaTh [Jisd 3eMJiMd CTPYKTypy ee oOyayuen /JIHK
(6enkoBbii  kamcup). Ilpu 3tom  crpyktypa JHK-moseky.ibl
6a3upoBasiacb Ha cTpykType PHK-Mosieky bl («iamka» HaXoOJUTCS Ha
rosioBe JIyHbl Kak npou3BoauTess 3emHoi PHK).

Yr1o Kacaetca co3ganua nosHoueHHoro AHK-Hykiaeotuzaa, To 3To
BBIXO/ZIUJIO 3a Ipefesbl BO3MOXKHOCTeHr JIyHbl. OfHAKO 3Ta «Majasg» 1o
dbopMe «I1ankKa» ¢ rOpU30HTAJIbHOW IITPUXOBKOMW JlaeT MOPa3UTESbHbIN
oTBeT. Ha JlyHe ObLIM CO34aHbl JUIb NepBoHavYasbHble JJHK-BUpychi,
KOTOPbIX BbIBeJIU U3 BUpYcHOM 3eMHoM PHK; npu aTom YepHbie BUpYCHI
ABJISIJIMCb CBOEro poJa JieKaJioM JJil CO3/JjaBaeMbIX HOBBIX CTPYKTYP.
BapuaTuBHOCTB, cCMelllMBaHUe U pa3HoobOpa3ue 3eMHbiX PHK-BUpycoB
u [IHK-BupycoB Ha JlyHe — BCe 3TO ObLJIO HACTOJIbKO 3HAYUTEJbHBIM
IpOLLEeCCOM, YTO UX MPOU3BOACTBO JlyHa BbICTaBUJIA Cebe KaK 3acyry —
B BU/Ie BbIJleJIAI0LIeNcda U oO0palamller Ha ce0s1 BHUMaHUe «IIallKyW» Ha
ee roJioBe.

Ho Boru Bce paBHO oTKa3biBawTcs OT ee nomoinu (bor Tonopom
oT JIyHbI OTpe3aeT ee «BbIJIbIXaIUi» JIUCT).

N ¢ sTtoro momeHTta JIyHa CTaHOBUTCSI MEPTBBIM HEOECHBIM
TesioM: «Ona mepmea», — TIaCUT Y YCHHE.

Ee 3naueHme mis 3emiM 3aKIIOYAEeTCA €€ U B TOM, 4YTO,
cornacHo Jloktpune, JIyHa — «pooumenv 3emau»; «umenuno Jlyna
uepaem camyro OONbWYIO U CAMYIO 3HAYUMENIbHYIO pPOlb KAK 8
obpazosanuu camou 3emau, maxK U 6 HACEeNeHUU ee Yen08e4ecKUMU
cywecmeamu.
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" ke

3emsis v JlyHa (MATU- U YeThIpeXKOHeYHast 3Be3/bl).

brnarogapsi BHEUIHUM JEUCTBUAM €O CTOPOHBI JIyHbI, 3emis
MOCTENIEHHO TOJy4YHJIa HYKHBIC ISl HEE AJIEMEHTHl U MEXaHU3MBI,
conepkamnuecs B UepHolt (uyxxepomnoit) Marepun. U, Onaromaps
TaKOMY COTPYIHHUYECTBY, 3€MJIsl CMOTJa TIOTOM BBICTPOUTH
coOCTBEHHbIN (DU3NUECKUN MUP U CO3/1aTh COBEPIICHHYIO JKU3Hb.
Ho BepHemcs k mepBO3aHHON 3EMIIE.

CTPAHA BOI'OB - CynepkonTuHenT Poannus

Ha camoii npeBHei 3emiie ObUT OrpoMHBIN OKeaH, BOSHUKIIINI
4,41 wmnpn ner Hazaag M TMOKPHIBABIIMM MPAKTUYECKH BCIO €€
noBepxHOCTh. Illymepckoe ckazanme «O COTBOPEHHMHM MHPA»
noBecTByeT, uro boru nmpuOsum Ha 3emutto Oonee 4 MULIMAPAOB
net "Hazaa. Ho Tonbko nuib npuMepHo 3,6 MUIITUAPIOB JIET Ha3a/l
orpomMHbIi 3Be3goner boroB — Ctpana boroB ¢ I'opoii Mepy —
npuBogHWICS HA CeBepe 3eMiIM U OCTENEHHO 3aITyCTUI HPOLECCHI
€€ OXJIAXKICHUS.

Jlamee dYacTh BOJHOTO TIOKPOBA CTajla MPOCAYMBATHCS B
MAHTHIO Y TENEPh TaM HAXOIUTCS B 3aKOHCEPBUPOBAHHOM BHJIE.
KosimuecTBO BOJBI B MAaHTUM MpeBbIIacT Maccy MupoBoro OkeaHa
IIOYTH B YETHIPE pa3sa.

B pesynprare mepexoma BOABI U Ta30B B IMOJA3EMHBIC CJIOU
[l;maHeTs, KOJIMYECTBO CYIIM HAa 3€MJIE CTajl0 YBEJIWYHUBATHCA
(kpomeunbic Matepuku Baann0Oapa, Yp, Kenopaenn, JlaBpenTus,
Komym6wus).
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[Tocne morpyxennst B CcTpykTypy 3emiu Crtpansl boros c¢
['opoii Mepy BO3HUKJIO HOBOE CHCTEMHOE OOpa3oBaHWE B BHUJIE
KaMEHHOTI'0 CYIEepKOHTUHEHTA Ponunun — IIEPBOTO
KOHMUHEHMAIbHO20 HA0800H020 bopma (0oaee 1 Mapa JaeT Ha3an),
KOTOPBIM M MO CEeH JeHb CTAOWJIEH, TO €CTh 0 CBOMM OOBbEeMaMm
SBJISCTCS MPUOIU3UTEIIHHO ITOCTOSHHBIM.

Ctpana boroB, wiu l'opa Mepy. Ha kaprte npocMaTpuBarTCs
yemoipe OCTPOBa, pa3beJUHEHHBIX MEeXAY COO0M nepeMblYKaMu (4TO-TO
HanoJo6ue «aopor»). OcTpoBa OKpY»KeHbl MHOTOCJIOMHON KalMOMU, 4TO
yKa3bIBaeT HA Pa3HYI0 MJIOTHOCTb MaTepui y 3emsin u CTpaHbl boros.

Cama xe Ctpana boros, umeroniasi 6ojee MmIOTHYIO, HEXEIU Y
3emun, Marepuio packosoia HeJOCTHYIO KOpY 3€eMJIH, YTO MPHUBEIIO
K PACIUIABJIEHUIO IUIAHETAPHOM KOPBL. DTO SIBUJIOCH CBOErO poJia
«CITYCKOBBIM ~KPIOUKOM» I BO3HUKHOBEHHS TEKTOHUYECKHUX
MpPOIECCOB U KPyroBopoTa TMopojJ B Jutocdepe, a 3aTeM
NPEBPATUIIOCH B CBOCOOpPA3HBIM yCTOMYMBBIM MEXaHU3M IS

MHOTHMX KOHTHHEHTAJIBHBIX TpaHchopmanuii’,

10 Bonee 3,5 Mnpa NeT Hasan Ha 3emre NosiBUNachk TEKTOHUKA MIUT; a Takke
doTocuMHTE3 Yy nepBbiX OakTepun (3TO CBA3AHO C NEPBOM XU3HBIKD), 4TO
CBMOETENbCTBYET O Hadane «dasbl obutaemocTn» 3emnnm Ha prU3anyeckom
ypoBHe. BbiMMpaHue npocTenmnx opraHnaMoB Npom3oLno 2,5 Mnpa neT Hasag.
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Haxongace ©Ha mnoBepxHoctu Ilnanersi, Ctpana boros
MIOCTENIEHHO Pa3pacTasiCh, CMOIJa B JAJBHEUIIEM CONPUKACATHCA
WIW BXOAUTH B COCTAaB Jpyrux MarepukoB; OJHAKO, U3-3a
HAPACTAIONIMX HECOBIIAJICHUM, CYIIECTBYOIINX B JIBMIKEHHAX
nepsuuHo Martepun 3emnu u Marepuu boros, 3ta Ctpana BmecTe
c ['opoit Mepy Obliia MOCTENEHHO BTSHYTa B OOMEHHBIE MPOIIECCHI
Mexay Jurocdepoit, armochepod u TUApochHEepor, a 3arem
norsomena [lnaneToi'!, He MpUUYMHUB €l HUKAKOTO Bpea.

Haxonmsicb B HaHHBIM MOMEHT B MECTax CONPUKOCHOBEHHS
MAaHTHH C PACIUIABIICHHBIM BHEIIHUM SIJIPOM, TO €CTh Ha HX
rpanune, 3ra Crpana boroB m cama 3emiii — CTaIM JOBYyMs
B3aMMO3aBUCUMBIMUA CHCTEMAaMH, KOTOPBIE HE TOJIBKO JOMOIHSIOT
IpYT Ipyra, HO U 00YCJIOBIUBAIOT IIUKJIOBOM KpyroBopot JKu3Hu Ha
ux oobueit [Inauere.

ITEPBASI ManBanTapuasi PACA — [lannotus (Ctpana
BoroB), onun Matepuk, 540 MJIH JieT Ha3aj
[TepBoiit MaTepuk uiau, BepHeEeE, mepBasi meepob, Ha KOTOPOU
boxxectBennbsimu [Ipaponurensimu Oblna pasBurta Ilepsas Paca. Eme
ee HaszpiBaM Crpanou «Mepy». B Taunou JlokTpuHe 3TOT
HeOecubiit Matepuk HazBaH «CtpaHoil boros», ynpamisiemoil ux
['maBamu, «Jlyxamu stolt [1naners», MectonpeosiBanuem bpamsl.
540 maH net Hazajd MIOTHOCTh CTpaHbl BOroB M MIOTHOCTH
3eMJI CpaBHSIMCH; 1OATOMY cama Ctpana boros co cBoeu I'opou
Mepy saBunace Tem cambiM CynepMarepukom [lanHOTHS,
uMmeriien HazBaHue B TanHou JloktpuHe kak «Hecokpymmmas
CasiieHHas ctpaHa». Beunbslii HeOecHbiit MaTtepuk, mposiBICHHBIN
nepBbeIM, NOKpbIBaad Bech CeBepHbiii [lomoc HamomoOue IEIbHOM,
HEHAPYUIEHHOMN KOPBI.
DTOT mepuoja Ha 3eMJI€ O3HAMEHOBAJICA CO3JaHMEM Ha HeEl
Kuznu ¢ uyxon nuda Hamen [Lmanersr Marepuen, To ects ¢ UepHou
PHK. MoxHo ckazath, uro 3Ta Uepnas PHK Onuta monyudena wu3

[MpnynHa — HECOBMECTMMOCTb 3aBe3eHHbIX borammn acompHoO-acTpanbHbIX XUBbIX
OpPraHM3MoB C 3€eMHbIMU YCIOBUSIMUN.,

11 M'eonorven GbiNM MccneaoBaHbl crneabl YHUKanNbHbIX NOpod M M30TOMOB B
Marme, nocTtynasLllen K NOBEPXHOCTM 3emnn oT aTon CtpaHbl boroe. OHK Takne
Xe [OpeBHMe, Kak cama 3eMnd, U He UMEKT aHasnoroB B OPYrnX BHYTPEHHUX
obnactax 3emMHoro wapa.
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Marepuu camux boros; oHa U cTajia OCHOBOIIOJIATAONIEH ST BCEU
T€HETUYECKOU IBOJIOIUN 3EMIIN.

Y bora-OcemenuTens Ha rpyau Haxogutcs Kpyr — cumBos YepHou
PHK. Cemsa magaet Ha Horu, To ecTb Ha 3eMJi0, KOTOpasi CTAHOBUTCH
HOCUTEJIEM MYXCKOW 23-ed MOoJI0BOM XpPOMOCOMBI, NpeACTaBJeHHON
JIBOMHOW MY>Ke-KEHCKYI0 CTPYKTYPOU. ITOT MEXaHU3M CTAaHET OCHOBOM
JUIsl CO3/laHUsA OyAylMX MoJioBbiX KieTok, To ecTb boru 3anyctuin Ha
3eMJI10 MeXaHU3M ee IBOJIIOLIUH.

Ilepsuunviit  3apooviu 3emnu, ummn «Cemsa Kuznu ecetl
MUHEPAIbHOU, pPACMUMENbHOU U  HCUBOMHOU JICUSHU, BKAI0UAS
yenogeka» — 310 Jlynnaa Yepnas PHK, nim nepBas Yepnas PHK-
MOJIEKYJIa, U3HAYAJIbHO CIIOCOOHAS HE TOJBKO HECTU F€HETUYECKYIO
uHpOpMalMIO, HO M KaTaJU3UPOBaTh XUMHUUYECKHUE PEaKIIUH.
Nmenno cuHTe3 KOMNoOHEHTOB 310N YUepnou PHK sgBuics tem no-
KJIETOYHBIM MaTepUaIoM, Ha KOTOPOM IIOCTEIEHHO
OoTpabaThIBaUCh ~ MATPUYHbIE U  TEHETUYECKHue  (PyHKIMH,
BIOCJICJCTBUHM TepelIeane B Mexanu3M padorsl 3emuoi PHK.

B »stom IlepBuuHom 3apojpliie ObLT  3aJ0XKEH nepsvlli
MEXAHU3M PASMHOMCEHUs — OelleHUe.

[To coobmenussm TaitHoit JIOKTpHHBI, HA MOBEPXHOCTHU
Crtpanbl boroB umennce cemb LleHTpoB wim 30H, SBISIOMIMXCA
noapazaeneHusmMu 3toro Hebecnoro Martepuka. To ecTh U3 3THUX
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IleatpoB  pasBosumu  kuBHIX  CyIIECTB HAa  HOCTEIEHHO
oTBepAeBaBinyo [lmanery'?.

[opa Mepy, uau cynepkoHTHHeHT IlaHHOTHA C ee 4-M4
MaTtepukamu. KaiiMa-miTpuxoBKa BOKpyr KapTbl 3emad boros
yKa3bIBaeT, YTO CaMa MOBEPXHOCTb 3eMJIH ellle He OTBep/iea.

Ha ocHoBe IlepBuuHoro 3apojplllia BCEM PACTUTENBHOU U
’KUBOTHOM JKU3HU OBLI co3daH Ha 3emiie gnezemnou Yepnniii PHK-
MHUp, KOTOpBIM 3areM ObUT CHeceH boramm uyepe3 pa3iauyHbIe
KaTaKJIM3Mbl U 3€MHBIC TTOBHKKHU.

boru, co3nas 540 muH net Hazan u3 BHesemHoil PHK IlepByro
Pacy wuenoseuecTBa, He wuMeBIIed pasymal®, paGoranm Han

co3manreM Hacrtosmmx ononornuecknx PHK-kieroxk.

12 3emnsa cTana NnokpbIBaTbCA KOPOW KOHTMHEHTANbBHOMO TUNa yxe 4 Mnpa net
TOMY Ha3saf, a NoSIHOCTbIO Kopa 3aTeBepaena u ctana npakTm4yeckn HenogBMKHON
roe-to 1-1,5 mnpa net Hasag.

13 Yenosek [epBoii Pacbl 6bin «opeaHuaMom 6e3 opz2aHo8», Obin
COBEpLIEeHHO oaHoobpasHoW cybcTaHumen u  MMen  §NUb  BHELUHIO
yenoBeyeckyto opmy. OH nonHocTblo cocTtosan m3 dyxon YepHon PHK. Ero
opraHuaMm He TpeboBan HW ropsyer KpoBW, HWU aTMocdepbl, HWU MNUTaHUS.
UenoBek elle He Gbin opraHn4eckom cybCcTaHumMen; oH He MOr ObiTb NOBPEXAEH
HUKaKOWN CTUXMUEN — HUN BOAOKD, HN OTHEM.
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BTOPAA  ManBantapuas PACA -  T'onaBana
(F'unepo6opesn), onuH MaTtepuk, 430 MJIH JieT Ha3aj

Bo BpeMeHna yxke HauvaBIIeHcs »KU3HM 3emilsi OblIa IOKphITA
BEJIMKMMH BOJaMu. HH COCTOSIHME Pa3sHOPOJHOCTH OKPYKAOIINX
o0JlacTel, MOJIHBIX CMEPTOHOCHBIX T'a30B, HUM OMACHOCTH OT €/IBa
JYIIb  3aTBEPAECBIICA KOpPbl HE MOIVIM  BOCIHPENSATCTBOBATH
nosiBiieHuto [lepoii 1 Bropou Pace naxke BO BpeMsi T€X NMEPUOIOB,
Korja jJaxe Ha oOOMX IIOJrocax JOJKEH ObUT CYIEeCTBOBAaTh
HEBBIHOCHUMBIA JKap CO CJIACAYIOIIMMU 3a HUM HaBOJHEHUSIMH,
MOJIHSTAEM JIOJMH W TIOCTOSIHHBIM CMENICHUEM BEIIMKUX BOJI H
MOpEH; Jaxe B 3Ty SIOXy HU OJHO M3 3TUX OOCTOSITEILCTB HE
MOTJIO SIBUTHCSI MPEMATCTBUEM JJII TOM YEJIOBEUECKOU KU3HU U €€
OpraHW3aIuy, KaKOW OHM OBLIIN HAaCJICHBI.

['unepOopelickuii Martepuk — 3emuisi, uin Btopoii Marepuk,
KOTOPBIM MPOCTEP CBOM MBICHI B FOKHOM U 3aIlaJIHOM HAIPaBJICHUH
or CeepHoro Ilomtoca, utoObl npuHsATH Btopyto Pacy, u
BMEILABIIMK BCE, YTO U3BECTHO ceiuac kak CeBepHast Azusl.

Wctunnas [onasana (I'mmepOopes) mpejcTaBiieHa HIDKE Ha
KaMHsx Nku.

[lepen Hamu apeBHUM cyniepKOHTUHET ['oH/BaHal4, nau 'unepbopes.
Kak BuaHo Ha 3ToM KaMHe WKu, Bropou Matepuk 'mnepbopes
npejCcTaBJieH B CUMBOJIaX, I0OKA3bIBAKIIUX HE TOJIBKO MECTOIOJIOKEHU e
pa3/iIMYHbIX OOBEKTOB Ha KapTe, HO W paCKpbIBAKIIUX HAYYHYIO,
NPOM3BO/ICTBEHHYIO U X03SIUCTBEHHYIO AeATEJbHOCTh bOros.

4 TonpBaHa (naneosoil) — APEeBHUIN CYNepKOHTUHEHT, BKIOYaBLIWiA B cebs
NPaKTUYeCKM BCIO CyLly, B Halle BpeMsi pacrnosiOXKEHHYHO B HOXXHOM nosyLiapum
(Adppuka, KOxHaa Amepuka, AHTapkTnga, ABCTpanus), a Takke TEeKTOHU4YecKune
6nokn MHpgoctaHa v ApaBuu, HblHE LENIMKOM MepeMecTMBLUMECA B CEBEPHOE
nonylapue un ctaslUMe YacTbio EBpasnmnckoro matepuka.
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i - [Inaro.

Ha npaeoii kapTruHKe npejcTaBjieHa HA3eMHO-BO3/AyIlIHAA 0POra,
TO €eCcTb Bo3dywHo-3emHoe Iliamo, KOTOpoe BIOCJAEACTBUU CTaJO
BOJOpa3zesoM Mexay ApreHTUHOU W YpyrBaem. 3to Ilnatol®
cBsI3bIBasio MaTepuk ['nnepb6opero co CtpaHou boros, To ecthb ¢ 'opou
Mepy.

B pesynbrate mnpuBHeceHuss ¢ JlyHel cHadana IlepBoro
3apojplllia ¢ IMEPBBIM MEXaHU3MOM pa3MHOXEHUs (ICIeHHEM), a
3aTeM Yyxke ®u Broporo 3aponpiia cO BTOPHIM MEXAHU3MOM
pasMHOKeHUS (IIOYKOBAaHMEM, WM KpucTamummsanuein’®) — Bece st0
B3pactTuio Ha 3emie Enuneiii UepHwsii Mup, rae iatoOble >KUBbIC
CyiiecTBa HE «KOH(PJIMKTOBAIW» JPYyr C JAPYroM, a OpPraHUYHO
3aMMCTBOBAIIMCH IPYT y APYTra JIUIIb BHEMTHUE DOPMBI.

Tax xax I'opa Mepy ects Beicokas O6urens Borosl’, To B
TaliHoii JlokTpuHe yTBepxkmaercs, 4To «boeu eocxoounu u
HUCXOOUNU Nepuoouyecku»; odToMy B Kaxayro 3mnoxy ['opa Mepy
CyLIECTBOBAJA U 3BOJIOIMOHUPOBAIIA OJHOBPEMEHHO C 3€MJIEM — HO
Ha HEBUAUMMOM i 4denoBeka ActpanbHoM HeOe. OTpaxkeHuem u
MectoM cBsizu  lopel Mepy ¢ 3emiei 4BIUICS CHadalla

15 Mo cBoMM (yHKLUMOHANbHBIM XapakTepuctukam a1o naTo HanoMuHaet
lMnaTto Hacka B Yunu.

16 ApneHna noykoBaHWs CBA3aHbl C 3apPOXOEHMEM W paspacTaHuem
OpraHM3MOB Ha OCHOBE KpUCTannM3aumm Kak BOCNpou3BeaeHne O4HON U TON Xe
CTPYKTYPbl C COXpaHEeHMeM ToxzaecTsa (€AUHCTBO DOPM) — reOMeTpUYecKoro u
duaunyeckoro. lMpn 3aToM Kpuctannmsaumsi nobbiX OpraHnM3oBaHHbIX CUCTEM
CBsi3aHa C UX HayalrlbHOW CTPYKTYPOM: KaK BO BHYTPEHHUX CTPYKTypax, Tak U BO
BHELLHMX TOXe.

17 Mo coobLueHusim ¢ pucyHKoB Ha kamHsax Uku, «HebecHasi nnatgopma,
ceasbiBaowaa O6utens boroB ¢ 3emnen, Be4YHO cCyllecTByeT Haag ee
MOBEPXHOCTbLIO U COMPOBOXAAET BCIO €€ 3BOSOLUMIO.
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ceropusiauil parion [Tamna (JIa-ITnaTckas o61acTh, ApreHTHHA), a
MO3’Ke TIepesieThl ObLIN CBSI3aHbI C IPYTUMH pailOHAMH, B TOM YHUCJIe
u c¢ Ilnaro Hacka, u ¢ Ilnaro Ilanpna.

[TosTomy orpomHas IUIOMIAAb BCEX IUIAT W IYCThIHb
cerogusamHen FOxHOM AMepuku Ha 3emile — 3TO CUMBOJ ['Opbl

Mepy B Hebecax.

OIHAaKO IWEHTPOM BCEX MAHUNYAMUMKA bOroB Bce-Taku
aBisiack l'opa Mepy - TaM Ha TPOTSHKEHUMHM Bcex Pac
IIPOUCXOUIIN AKCIIEPUMEHTBI o MOJEIIMPOBAHUIO 5|

KOHCTPYHUPOBAHIO KUBBIX CyIIECTB, KOTOPBIX 3aT€EM PA3BO3MIM IO
OTtnenam miam yactsiMm Matepuka (Bo BpeMeHa ATIIaHTHIIBI — JIFOJICH
Y )KMBOTHBIX TPAHCIOPTUPOBaU ¢ ['opsl Mepy yxe 110 BCEM 1IECTH
Marepukam).

['opa Mepy c 4-mM51 MaTepukaMmu.

430 w™msH JeT Hasan boru mnepeBosuau ¢ ['opel  Mepy
J3KCIlepUMEHTa/IbHOe >KMBOE BelleCTBO Ha 3eMJil0, TO €eCTb Ha
cynepKoHTUHeHT ['oHaBaHy (uiu ['Mnep6opero). KaiiMa BOKpyr KapThl
['opsl Mepy cBugeresnbcTByeT, 4yTo Matepusa CrTpaHbl boros elle He
oTBepAeJa.

B kauectBe cpencTBa nepenBuKeHUs boroB B CTOpOHY 3emiin
VICTIOIb30BAJIUCh «BO3AYIIHBIE IIOBO3KHM», HA JTUX <IIOBO3KAX»
MEPEMEIIAINCH U BCE )KBble CylllecTBa, KOTOPBIX born nonxydanu B

pe3yJbTaTe X UCKYCCTBA B 00JIACTH T'€HHOM MHKEHEpUu S,

8 NarotaBnuBaa kaMHU Wku, MocBALLEHHbIE MOArOHANU BCE U300paXKeHus
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[ToBo3KH /151 mepeB030K boros st Bropoit Packl (csieBa) u aJis
Tpetbeii Packl (cripaBa).

['opa Mepy c 4 MaTepukamu.

Kaiima BOKpyr KapTbl 3eM/id BOroB COOTBETCTBYIOT OKOHYAaHHUIO
Bropoit Pacel 4yesnoBedyecTtBa. B TOT mnepuon 3emsid HaNoJIHUJIACh
CaMbIMU pPa3HOOOpPA3HBIMHU 3KCIEPUMEHTAJbHbIMU BUJAMH >KUBBIX
Cy1miecTs, 4aCTb KOTOPbIX BIIOCJEACTBUU YHUUTOXKUIIHU, a 4acTb CylecTB
OCTaBWJIM B KayeCTBe MOJCOOHOr0 MaTepuasa JJd pasIMYHbIX
npeobpa3oBaHUM yKe JJi1 HOBOro Inepuoaa Tpetbed Pachl.
CynepkoHTHHeHT [oHjgBaHa (uau [unep6opess) B TOT MOMEHT
pacnasmvice Ha dYactu: [ongBaHy, bantuky, Cubups u JlaBpeHTHIO.
Karima BOKpyT KapThl CBUZETE/bCTBYET, YTO 3eMJId ellle OKOHYAaTeJbHO
He OTBepJeJa.

HazemHo-BO3ayIIHAs J1opora, CBsi3biBaromias [ umnepOopero ¢
Boznymnoiut ['opoit Mepy, unu «Il[enmpanvuou Cmpanoii, komopasi

nog 4enoBevyeckoe MbllineHne nogen lNaton noa-packl, YTobbl AOHECTU AN
Hac YdeHne Myapbix. M3obpaxeHns BumaHa HaTypanmucTUYHO, NPUBAMXKEHO K
Hallemy NoHMMaHu — Kak HebecHble noBo3kn HoroB C 3anpsKeHHbIMU B HUX
nowagbmm.
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HUKo20a He no2ubaem», TABHO MEPEXOuia B JOPOry, BEAYIIYIO B
riyouny Marepuka; psgom Haxonwinock I[lmaro Hacka, mycThiHs
Artakama, miaro Ilanbna, Ha KOTOpUX — JJIST BCEX MEKIUIAHETHBIX
amnrapartoB — OBUIM TPOCTABJICHBI «OIO3HABATEIbHBIC 3HAKU» C
Pa3IMYHBIMUA CHUMBOJIAMH, KOTOpPbIE MOMOTAIM B padbote boroB B
YCIIOBUSIX KOHKPETHOM Pachl.

Co Bpemenem Marepuk ['uniepOopes pa3beqUHUICS U UCYE3.
3atem oOpasoBanach Jlemypus yxe B paHHuil nepuosa Tperwei
Packsl.

TPETbS ManBantapuasi PACA — Ilanres (Jlemypus),

oauH Matepuk, 360 MJIH JieT Ha3a/

I'oBops o Jlemypum (ITaHree), Kak O  «KOJBIOCIH
yenmoBeuecTtBa» U Marepuke Tperbeit Pacel, HaJI0 yIIOMSIHYTb, YTO
Jlemypust Obula TOrJa TMIAaHTCKOW cTpaHoil. HauanbHas 3BosOIUA
Tperbent Packl nmpousonuia B CEMU COBEPIICHHO OTIAJICHHBIX JIPYT
or npyra oomactsix y CesepHoro Ilomtoca; Havamach oOHa B
CEBEPHBIX 00JIaCTSAX, BKIIOUYABIIMX BEepUHroB MpoJiUB, U TaM, e
Korja-To ObuIo cyibio B LleHTpaibHOM A3uM, KOT/1a KJIMMAT J1aKe B
[TonsipHbIx 00JIACTAX OBUT  MOJYTPONUYECKHMM U  MNPEKPaCHO
MPUHOPOBJICH K MPUMUTUBHBIM MOTPEOHOCTSIM HAPOXKIAABIIECTOCS
(hM3UYECKOTO YETIOBEKA.

Ha xamuax MHWxku wmoxHO yBuaeTh paHHO [lanrero
(JIemypwuto).

RFAE N
Panuss [lanres (Jlemypus) u Bo3dywHo-3emHoe [laamo.

-
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Tonop c TpeyrosbHUKOM — 3TO NPUBHeCEHHE Ha 3eMJII0 00pa3L 0B
CyuiecTB AJs pa3aMHOXKeHUd. bor ¢ Tornopom HaxoauTcs Ha Bo3zdywHom
[1ramo (mopore Kk 3emiie).

Eme ogHa kapTta mo3gHen Jlemypuu ([Tanrest) u Bo3dywHo-3emHoe
[laamo.

Bcee kaprtel Jlemypun umeror «Ilimato» — BO3QyLIIHO-3€EMHYIO
nopory, cBsa3biBatoiyto Marepuk I'unepbopero ¢ «HebecHoi
Oo6wurenbto boros». Ora 3emust boros, wim ['opa Mepy, Bo Bpems
nepBbIX JHEW JleMypuu BO3BBIIIATIACH KAK TMTAHCKAas BEpIIMHA W3
IyOUHBI MOPS; MPOTSHKEHUE Mexay 3Tod ['opoit 1 Manarackapom
OBLIO 3aHATO BOAAMHU JIO CAaMOI'0 pPAHHEro Iepuoja ATIaHTUIIBL.
[Tocne ucuesnoBenus Jlemypuu, xoraa Adpuka nogHsigach co aHa
okeaHa, ['opa Mepy HamoJIOBUHY OIyCTHJIACh. A 3aT€M B T€UCHHE
xn3Hu  Tperber  ManBantapHo  Pacel  oOHa  mepecexia
MHOTOYHCJIEHHBIE BHYTPEHHHE CIIOW 3€MJIM M TENEPh HAXOIUTCA
KaK pa3 BO3/I¢ sipa 3eMJIH.
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JTOo JBe TMOYTH OJAWMHaKOBble KapTbl [opbl Mepy c¢ 4-mda
Martepukamu. KauMa-lITpUxoBKa BOKPYr KapT OTCYTCTBYET; 3TO
CBUJeTeNbCTBYeT O TOM, 4TO CTpaHa boros yxe cpaBHAJACh C
IJIOTHOCTbIO Matepuu 3eMJyid U HaxoAUTCA BHYTpU [linaHeTsl. boru c
['oppl Mepy nepeBO3UJIM 3KCIIEPUMEHTAJIbHOE KUBOE BeleCTBO Ha
3eMJil0, TO eCTb Ha cynepKoHTUHeHT [laHreio (uau Jlemypuiw), rae
npoxuBaJjia TpeTba Paca.

boru — 1o mnioTHOCTH CBOoeW Marepuu — HIAEHTUYHBI C
IUDIOTHOCTBIO BHYTPEHHUX TIacToB W sapa 3emun. CoriacHo
YyeHnto, OHM B CBOEM «COCMOSAHUU NPUBLEKAIUCh K 0Oojlee
NAOMHBIM YACMAM MAMEPUATLHO20 MUPA U NOIMOMY CIMPEMUNIUCH K
yenmpy 3emiu, 20e OHU HAXOOUIU YCA08Usl, bojiee noOXooauue K ux
COCMOSAHUIO.

[Tootomy 1uioTHOCTE Marepun boros HecopasMepHa ¢
IUIOTHOCTHEO MaTepun NOBEPXHOCTH 3EMIIH.
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B CrpaHe boroB co3zaerca MoJsiekysa, rJe paBHOMEPHO
nepeMeinieHbl YepHas u 3emMHas Martepuu (Ilap co wmPUXOBKOH,
MMellllell paBHOMEPHO HaKJOHHbIe JIMHUHK). Y bora Takke mMeeTtcs
['na3 co 3paukom (To ecThb cMellleHHe ABYyX MaTepuit). ¥ bora umeercs
['1a3 co 3paukoM (cUMBOJI 00'beIMHEHUS ABYX MaTepuil).

Ecnu mepBele nBe Packl HE MMEIM HMKAKOrO OTHOIIEHUSA K
KJIMMaTaM, TaK Kak OHUM HE ObUIM TMOJBEPKEHbl HHUKAKOMY
BO3JICMCTBUIO TEMIIEPATYpPbl WM €€ U3MEHEHUsAM, TO TaKUM
oOpa3oM JroAM KUJIW U ¢ Hadana Tperbeit Pacel, korma BedHas
BECHA [IapCTBOBAJIA HAJT BCEH MJIAHETOM.

3arem B Tperbeinn Pace — ¢ HavasioMm MoJI0BOro pa3MHOKEHUS —
xuBble CyIlIecTBa UMEIU B CBOEM HAIOJHEHUH YepHYIO U 3EMHYIO
PHK. N mums k koHny Tperbent Packl mpou30onio moyTH MOJTHOE
3amemnenne Yepnon Marepun — 3emMmHOM Marepuei.

Ha kamHe HWKH mnokasaHo: meCTHyFOJIbHaH 3Be3na (Mapc)
CUMBOJI YepHou Matepuu (MaTepuu Borog-/I[uH03aBpOB);
NATUYTOJIbHAasA 3Be34a — CMUMBOJI 3eMJiu U YesoBeka. YesnoBeueckuit bor
BHepseT nepBbld 3eMHOoM PHK-nHyksneotun B I'as bora-/[uHo3aBpa.
JTO O3HayaeT HemnocpejCTBeHHOe INpPOHUKHOBeHUe B YepHyw PHK
3emHou PHK. To ectb '1a3 3anosnngetcsa 3emubiM PHK-HykeoTn0M, a
3aTeM «opopmisdgeTca» 3padkoMl®. OTBeTBJieHMe OT )KUBOTa U ['osi0Ba —

19 B mupoBom cumBonuame nyctoi nas Bcerga osHavan YepHyto MaTepuio.
Ma3 co 3padvkom saBnanca nokasatenem cmeweHna YepHon n 3emHon PHK.
Ecnn k Masy gobasnsnuncbe bpoBu, a B ueHTpe 3payvka nosinsinacb Toyka, To
370 Bcerga 6bIno CBA3aHO C YPOBHSIMW MOTOBOIO Pa3MHOXEHUS.
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3To KileTka, KOoTOpas UCNBITHIBAET HENOCPEJCTBEHHbIE BO3€HCTBUS
Kak oT bora-/I[uHo3aBpa, Tak u oT bora-HeJsioBeka.

Yyxkeponnas PHK — HO yxe ¢ anemeHTtamu 3emHou PHK —
germa B OcHoBy ¢usmueckoit XKusznu Ha 3emse. To ecTh B
pesynprare 3anonHeHus Yepnou PHK nepeeim 3emabim PHK-
HYKJIEOTHUJIOM BO3HMKAIOT MEXAHMW3MBbl II€EpeXona OT MPOCTOrO
Pa3MHOXKEHHS — K TTOJIOBOMY Pa3MHOXKEHUIO.

B pesynbrare nossiaenus nepsoro 3emHoro PHK-nykieoruaa
B ycinoBusx YUepHoro Mmupa Ha 3emiie MPOU30LLIO UCTOPUUECKOE
pazzaeneHue JKu3Hu Ha 2 4acTu:

- Oprannyeckyro JKu3nb,

- HEOpraHu4ecKyro JKu3He.

JlaHHOE pa3feneHue MOBIMAJIO HAa BECHh XOJ JBVIKECHUS IS
3TUX JIBYX JKH3HEH ()kHBOE BEIIECTBO M KOCHOE BerecTBO). OTHaKO
Heoprannyeckas JKn3Hp — no-nipeKHEMY WM, CKOpPEE, TI0 UHEPLUH
— oCTaBajlacb B pycje OBOJIOIMU «BCEOOIIEr0 MHpa» U
Npojo/Kala JBUraTkCd B CTOPOHY €€ OxXuTBOpeHus’. B
pe3ysibTaTe, y JO0Oro, Jake HEOPraHWYECKOTro TeJa, HMEETCS
IICUXUKA, YYBCTBUTEIbHOCTh, PEAKTUBHOCT.

B nanpHeiimem Ha atoil 0aze PHK-HykneotnaoB ObLIM
co3aanbl nepBbie 3eMHble PHK-Knetku um Ham 3emuoit PHK-mup.
To ectb coenmnenue nByx PHK — Yepnoro PHK-mykieorupa c
3emubiM PHK-HykieoTugom — mpeacTaBisieT coOOM peanu3aliuio
Tperbero Enunoro 3apoasiimia: «Eodunoco 3apooviwia, 3apooviuia
JHCUBOMHOU HCUZHU, BKTIIOUASL YETI08EKA.

Or BCcex 3TUX Tpex 3apoiblllIel — B TEUYEHUE BTOPOU
nmojnoBuHbl Tperbent Packi — pa3Bwiace ku3Hb Bcex PHK-
ITO3BOHOYHBIX.

VYxke B nepuop xku3Hu Tperbent Pacel Bes 3emus mepenuia oT
yykepoanoro, win Yepuoro, PHK-mupa B mup 3emuoii PHK. B
3TOT MOMEHT boru »skcnepumentupoBanu co Bcemu PHK-
HYKJICOTHJIAMH, BKJIAJbIBasi UX C PA3HOU IOCJIEI0BATEIBLHOCTHIO B

20 B npupoge 3eMnu BCTPEYalOTCHA JXUBble KaMHW, KOTOpble Abllar,
nepeaBuratoTcs, pacTyT, UBETYT U pasMHoOXawTcsa. Hanpumep, TPOBaHThI;
«pacryckarmLmecs» KaMeHHble UuBeTbl Ha ropax B panoHe ['yaHcu (Kutan); ropa
MangeHra (Knutan), Hecywas kaxgble 30 neT KaMeHHble anua.



35

KUBBIE OpraHu3Mbl. B pe3ynberare, yKe Mociie BHEAPEHUS BTOPOTO
PHK-nykneotnma, yacte kuBbiX CymecrB CMOIja IEPEUTH HA
II0JIOBOE pa3MHOKeHue,; nociie tpetbero PHK-Hykiieotnaa — Bech
MHp CTall OCBaWBaThb BCE€ BHUJbBlI IOJIOBOTO Pa3MHOKECHUSA
(BHyTpeHHEe, BHYTpEHHEEe MEePEKPECTHOE, BHEIIHEE MEePEKPECTHOE,
CMEIIIaHHOE).

B TOT  JaJIEKUu UCTOPUYECKUUA  TIEPUO] Tperben
ManBanTtapuoii Pacer (360 muH neT Ha3zaxn), a 3atem u UeTBeproii
ManBanTapaoii Pacel (250 MutH Jier Has3aa) Bech JKHBOW MUD
MOCTENEHHO «KOMILJICKTOBAJICS» (DU3MOJOTHYECKUMHU OpTraHaMH C
UX YETKO TMOJ00paHHBIMU (QYHKIUSMH; TakXKe MOoAOUpaach
BHYTPEHHSISI KJIETOYHASI U KOCTHASI CTPYKTYPBI, KUJIKOCTHAS CPENA U
KpPOBB; BAPUATUBHO YCIIOKHSIACH OpraHu3anus 17|
(GYHKIMOHMPOBAHUE MO3ra ISl BCEX YPOBHEH MHOTOKJIETOYHBIX U
OJIHOKJICTOYHBIX  OPraHW3MOB;  ONPEIEISIOCH  CTPOEHHUE U
WH]JIUBUyaJbHbIE 0COOEHHOCTH (DOPM; YCTaHABIMUBAJIACh CUCTEMA B
OpraHu3allid OPraHOB Pa3MHOXXEHUSI; OTpadaATHIBAIUCh BUJIBI U
CIIOCOOBI Pa3MHOXKEHHUS U T. .

Bcs sxuBas Ilpupoaa 3emin Oblia 0OXBaueHa dKCIIEPUMEHTaAMH,
YTO, B KOHEYHOM HWTOTE, IPUBEIIO HE TOJBKO K MEPEXOAY 3€MIIM HA
yeThlpex «OykBeHHBIN» PHK-reHernueckuii koJi, HO UM BO3HUK
HOBBIN TUI TUTAHUS — TETEPOTPODHBIN, WIIM OPTaHUYECKUN — uepes
CIELMAIbHO CO3JaHHbIC [JI1 3TOr0 (PU3MOJIOTUYECKH OpraHbl
(cucTemMa TNHINEBAPUTEIIBHOTO TpakTa).  OTO TMHUTaHUE OBLIO
IIOCTEIIEHHO  YCOBEPIIEHCTBOBAHO yxe B YerBepron Pace
yeoBedecTBa rae-to 250 MITH JieT Hazagsl.

BcerpanBanue xe B Uepnbii Mup Bcex 3eMubix ueTbipex PHK-
HYKJICOTUJIOB MPUBEJIO — B TeueHue Tperben u YUerBepron Pacel — k
BO3HUKHOBECHHUIO CaMOJOCTATOYHOTO M CaMOBOCHPOU3BOJIAMOIO
PHK-mupa. Ota 3emnas PHK nocrenenHo 3aBoeBaiia BeCbh MUP Ha
3emie; u3 stoi PHK m ObU1o mMOCTpoeHO Bce KHMBOE BEIIECTBO:
TpaBbl, PACTECHUS, JCPEBbs, HACEKOMbIE M Bce kuBble CylllecTBa.
NupimMu crioBamu, BCE Ha 3emiie crano EJJMHBIM, cocrosmum u3

21 Xota B lNepBoit Pace — Ha ypoBHe chuanyeckon dBomnoLun Ha 3emne — yxe
Habnoganucb NONbITKA CO34aHMs AOBOSIbHO CIIOXHOW CUCTEMbI MULLIEBAPEHMS
(dbmsnyeckue TpunodbuTsol).
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3emnonn PHK. Ota PHK crana cBsi3yrommM 3BEHOM MEXAY JIBYyMS
mupamu: Marepuen 3emin u Marepuent Crpanbl boros.

Yke K CBOEW CpeauHHOM wucropur kapra Jlemypuu
MPEJICTABIICHA B HECKOJIBKO NHOM BUJIE.

Jlemypus (Ilanres) — ciieBa u Bo3dywHo-3emHoe [1iamo — cupaBsa.

Bor HaxoguTca Ha Bo3dywHom [laamo v pepxut Tomop c

TpeyrosbHUKOM — CUMBOJIOM NPUBO3UMbIX Ha 3eMJit0 06pa3ioB ’KUBbIX
CylecTB ZiJ11 pa3MHOXEHU.

Kak MOkHO 3aM€TUTB, YTO, KPOME TaK HA3bIBAEMOT'0 «3€MHOTO
[Lmaro», Ha Marepuke MMEIUCh €lIe ABE BO3AYIIHBIE JOPOTHA CO
CTOPOHBI OK€aHa.

[Tocnennss kaprta Jlemypuu (Ilanrest) u Bo3dywHo-3emHoe [1iamo.
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Jlemypust moru0ia, mpexiae 4eM ATIaHTHAA YCIejla BIIOJHE
pa3BUTHCS; €€ ATJaHTHUYECKas 4YacTh, BIOCJIEJACTBUU, CTajia
reojiornueckor 6azoii (Jlemypo-ATiIaHTHYECKON YacThIO) Oy IyIIeH
poaunbl UetBepTtoil Packl ATiaHTOB.

Jlemypusi He ObLIa 3aTOIJICHA HABOJHEHUEM, HO YHHYTOXKEHA
OTHEM — pa3pyll€HAa JCHUCTBUEM BYJIKAHOB, M YXKE€ 3aT€M OHA
Norpy3ujaach. DTOT MOTON ObUT PE3YyJIbTATOM MEPUOJUYECKOr0 U
re0JOTUYECKOr0 3aKOHA; moron cmen Tpereto Pacy memypuines;
OJHOBPEMEHHO CMeN OH U octaTtku [lepBoit, u Bropoit Pacsi.

360 muH ;et Hazajd, yxke Bo BpemeHa Tpetwbeir Pacol, ['opa
Mepy neria Ha n1HO okeaHa IlaHTanacca, U 3apbIBasCh BCe IIIy0XKe U
ry0xe, BHEApWIAach B MAaHTHIO, YEM BbI3bIBAJIa aKTHUBHOE
IBUKCHUE  TEKTOHMYECKMX IUIAT. Tak OHAa  ITOCTENIEHHO
«oOBoJiokya» saApo IlmaHeTsl, co3gana TeM CaMbiM  MPOIIECCHI
CyOJIyKIIMH, TOBJICKIINX TMOSBICHUE PA3JIOMOB W PACHICIUICHUS Yy
cynepkoHTrHeHTa [lanres.

B pesynbrate, I'opa Mepy Obula TOJHOCTHIO BTSAHYTa B
paspacTarpnlytocss 3eMJII0; OHa 3apbUlach B caMble TUIYOWHBI
maHTuu. Pa3pactasicb B o0bemax, ['opa Mepy OyKBajibHO «CHIUT»
Ha sape Ilnanetsl. U Bech aToT KOMIieke HebecHoit Cdeprl mocie
BpemeH Yereproin Pacel cran Hocuth Ha3BaHue «l'opa Onumna» u
yIIOMHUHAJICS OH B cocTaBe Cemu MaTtepukoB ATIaHTUIBI.
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Adpukanckags LLSVP mno BHemHMM KOHTypaM oOpa3oBaHa
JIBOMHbIMKM MaTepukaMu Crpanbl boroB; TuxookeaHckasa LLSVP
00'beIMHSAET JpyTUe [IBa OTAeJIbHbIX MaTepuka CTpaHbl boros.

Ha Bcex mnpeAcTaBICHHBIX BBIINIE HCTOPUYECKUX KapTax
Crtpanbl  bOroB MOXHO yBHAETH MNPOLECCHI  PACIIUPECHUSA
(mudpepennmann) MaTepuu, HEITOCPEJICTBEHHO OTPA3UBIINXCS Ha
oopMIIeHHE €€ OCTPOBHOUN KOH(UTYpaIlMd M Ha POCTE ILIOIIAACH
BCcex ee Yerblpex MatepukoB. /[Ba €€ KOHTUHEHTA, HAITOMUHAOIINX
marepukn Hamux CesepHou M IOxHOM AMEPHK, pPacCIIOIOKEHBI
npsiMo o7, AQpUKON M YaCTUYHO TOJ ATIAHTUUYECKUM OKEaHOM
(Adpukanckas LLSVP), a nBa apyrux KOHTHHEHTa — TIOJ
IEHTpaIbHON YacThio Tuxoro okeana (Tuxookeanckas LLSVP).

NuaTepecHo, uyro BHemHEe 3t Yerslpe  Marepuka
MTOJIO3PUTEIIFHO HANOMUHAKOT HEKOTOPBIE HAIIA CETOAHAIIHUEC
Marepuku.  (BeposiTHO,  Bce-TakM  CYIIECTBYIOT  JKECTKHE
DHEPIETUYECKUE CBA3M MEXAY YIUIOTHsoUecs Marepuen I'opsl
Mepy u pacmupstomeiics Marepueit 3emnu. B pesynbrare, CtpaHa
borop cBOMMHM NPOCTPAHCTBEHHO-BPEMEHHBIMHM  IapaMeTpPaMHu
TIOBJTHSTA Ha KOHPUTYpAIiio 3eMHBIX MaTepruKoB).

['opa Mepy, MArko onupascb Ha SApPO 3€MIIH, SBISIETCS
HE3aBUCUMOM UM OJHOBPEMEHHO AaKTUBHOW €€ CTPYKTYPHOH
cocraBisaromert. OHa BBICTYNIAET OJHOW W3 TJABHBIX CHII,
COITPOBOKAAIOIINX BOCXOASIINE W HUCXOIAIIUE JIBUKCHUS B
autocepe, MPOLECChl CXKATUS M MPOSBJICHUS BYJKaHU3Ma Ha
3emne. ITopa Mepy onpenensietca OYEHb  3HAYUTEIBHOU
reorpaduyeckoil  30HOM, TMOpaXKarllel CBOMMH OO0BEeMaMH,
IJIOTHOCTBEO M CHJIOBBIMHM BO3JIEUCTBUAMU. [103TOMY €CTECTBEHHO,
YTO B TEKTOHUKE 3EMJIM MNPUCYTCTBYIOT HE TOJIBKO IIYMOBBIC HIIH
3ByKOBbIe 3(P(DEKTh, HO U Takxke o0O0pa3ylTcs CBOEro poja
3aIUTHBIE TOJIS JIJIs1 €€ MOBEPXHOCTHBIX 00JIaCTEH.

YETBEPTAS MaunBantapHass PACA — AtiianTuaa,
6 HaaBoaAHBIX M 1 moaBoaHbIA MaTtepuxku, 250 MJIH JieT Ha3aj
CymectBoBaio 7 Benukux MarepukoBbix OctpoBoB (/[Buma):
JIxamOy-/IBuma (nnm Ctpana boroe, ye Toraa HaXOAUBIIASICS MO/
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Bojoi), Ilmakma-/[uma, Illanmamms-/IBuma,  Kymra-/[Buna,
Kpaynua-/lumna, Illaka-/IBuna u Ilymxkapa-/lsumna.

ATnaHThaa 3aHUMana JMIIb UX 4YacTh, W00 YUerBepras Paca
BCTYIIWJIAa BO BIIAJAEHUS TOTO, YTO OCTAJIOCh OT Jlemypuum u,
YTBEPAUBIIUCH HA OCTPOBAaX, BKJIYWIA HUX B C80U 3E€EMIIM U
MaTEpPUKH.

Cemb Besukux OcTpoBoB (/IBHIA) COCTaBJS/IM 4YacTb MaTepuka
Atnantugbl. CegbMmont MaTtepuk — J»)kam6y-/IBuna, uau CtpaHa boros,
HaxO0/JuJach y»e Ha fHe OKeaHa.

[TpucmoTtpumces k FOxxnon Ameprke Ha kamHe Ukn.

S, x % %\

U 3pecb HWXKHAA dacTh [OkHOM  AMepuKHM  uUcyepyeHa

3Mee00pasHbIMU JIUHUSAMU-J0poraMu. 3To Bo3dywHo-3emuoe I[liamo
BKJIIOYAET B C€0S1 OTPOMHBIE 00JIaCTU MYCThIHb U TOPHBIX NJIATO.
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Bo Bpemena  Ammantuael, YerBeproit  Pacel, Bech
DKCIIEpUMEHTAJIbHBIN MaTepuan boru nepeBo3mwim U3 noj 3emiu C
I'oper Mepy — depes [limaro — Ha ocraBmuecs Illects Marepukos.
3a 310 BpeMsi boru npoBenu nosHoE pasjesieHue kuBbIX CylllecTB
Ha OTHENBHBIE YaCTHM — MYKCKYI0 M JKEHCKYIO?, 3aIllOJHWIA
MOpPCKME  TJIYOMHbI W  3€MHYK  TBEPAb  COBEPIICHHBIMU
oprannu3MaMiu. B OCHOBE pa3MHOXKEHHS CTaJl JIEKATh CIOCO0 sifle-
U JKUBOPOXKACHUS, a yxke OJIMKe K KOHIy MEJIOBOTO Iepuoja
IIPUOPUTET AUHO3ABPOB CMEHWJICS TJIABEHCTBOM YeEJIOBEKa Ha
3emiie, KOTOPBIM CTaJl JIJIsl HE€ aKTUBHOM I'€0JIOTMYECKON CUJIOMN.

Kak Buaum, Bo3aymHo-3eMHOe [LimaTto — craproBas miomanka
IUIS TIEPEJBUKEHHUS JIETATEIIbHBIX alapaToB — IPUCYTCTBYET BE3/E
M Ha Bcex Marepukax, riue npoxubanu Bce Pacel — ot IlepBou Pacer
110 Haiueu nociaenaen [Isroi Pacel.

B pesynbrate 3aBoeBanus 3emHoil PHK xuBoro mupa 3emiin
CTAJIO  BO3MOXHBIM  OCYILUECTBJIATh  JAJBHEHIIUNA  CUEHAPUM
nepexona ot 3emHoro PHK-mupa k Hamemy 3emuomy JIHK-PHK-
MHDY.

Oco0Oyro posab ceirpanu boru s craHoBiaeHUs (HU3NUECKOU
Marepun 3emiu: €€ MOBEPXHOCTh IOCTOSSHHO OOHOBJISUIACK,
zanonHsiace PHK, a 3arem n PHK-/IHK. Tak 3emnsa ymioTHsiace;
U CTEIEHb €€ MaTepUAIBbHOCTH HU3MEHSIACh COOTBETCTBEHHO CO
CTEMEHBIO MAaTEPUATILHOCTU €€ oOuTaTeNneu

[Ipu sToM 3BOMIONMA acTpajibHbIX Pac coOBEpIIEHHO pa3HUIACH
c »BoJOIMEN ¢usnueckux Pac; Ha acTpajdbHOM IUIaHE MPOTEKasa
*n3Hb OT IlepBon Pacel 1o Hekotopou yactu Uerseprou Pacel. U
o0a maHa Marepuu pa3BUBAINCH NApaUIEIbHO; UHBIMHU CIIOBAMH,
acTpajbHas DdBOJIONMS MW (uU3UUYEcKas »HBOJIOIUS HE HMEIU
HEMOCPEICTBEHHOTO COMPUKACAHUS MEXKIAY COOOM.

22'Y Hac OT aTUX onepauuii n pa3pesoB ocTarncs cnef, TAHYLWNIACA OT 3aHero
Npoxoda Yepes MoroBble OpraHbl, a [Janee K LIeHTPY XMBOTa 4epes Myrnok u
BbILLE.
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IIATAS ManBantapuas Paca — 6 HaaABOIHBIX
u 1 mogzemMubIii MaTeprKku, HAYAJI0 5 MJIH JIET HA3a/

EBPA3UA
CEB.AMEPUKA

ADPUKA

FOXK.AMEPUKA
ABCTPAIUA

~BETTAPR T A —

Ha noBepxHocTn ceromnsmnHer 3emin Bo3Bbimaercs lllecTs
KOHTHHEHTOB (MX €Ille Ha3bIBalOT KOHTHMHEHTAJIbHBIM HaJBOJIHBIM
ooprom 3emumn): EBpasus, Adpuka, CeBepHas Amepuka, FOxHas
Amepuka, AHtapkTuaa, ABcTpanusa. M eme OauH MNOA3EMHBIN
KOHTHHEHT JICKUT Ha caMoMm sape 3emun — 310 Ctpana boros c
Iopoit Mepy?. Utoro — CeMb KOHTUHEHTOB.

boru mnomMoriau 3apoauTh W pa3BUTh Ha 3emie OCIKOBYIO
JKuznp; momorim B co3maHumM  YUenoBeka  COBEPILIEHHOTO,
dbuznueckoro u PazymHoro,

O6nacte ObiBoiero 3emHoro Ilmaro pacmmpuiace u
JTOIOJHUTEIPHO 3aHUMAET 4YacTh IYCTBIHU MOHTE HW 4YacTh
[TaTaroHCKOM MYCTBIHA. A PAJIOM C HUMH HaxXOJUTCS IYCTHIHA
Ataxama u Ilmaro Arakamu (IlyaHa-ge-Artakama) — ¢ OCOOCHHO
pAaCKaJICHHOW W 3aCyLLUIMBOU TEPPUTOPUEH, YbW YCJIOBUS BCErJa
OBUIM CXOXXH C JApeBHEW 3emiiel, TO €CTh C MOMEHTA 3apOXKICHUS
Kuznu Ha 3emite.

23 KoHTuHeHTbl CTpaHbl Mepy, Kak CTpyKTypHas eauvHuua 3emnu, nexar
BOKPYT 3KBaTopa, MMetoT BbicOoTy B 100 pas Bhille ropbl IBEPECT; B TOMLLUNHY OHU
nmetoT pasmepbl B 1000 KnnomeTpoB, a B MNOMEepevYHnKe — HECKOJSIbKO ThbICAY
knnomeTtpoB. OBe 3TM 30HbI XapakTepu3yrTCA HEOAHOPOAHOW CTPYKTYPOW,
npeacTaBreHbl YETKUMU rpaHnLaMn, NoKpbITbl 3alUTHOM 0BOMOYKON, KOTOpble
cnyaT CBOero pofa 3aWMUTHbIM LWWUTOM OT OKpyXawlwen ux maHtun. Ho, B
nobom crniyyae, NnoTHOCTb MaTtepum BHYTPU «My3blpen» 3HAYUTENbHO MEHbLLE,
HEeXenu 3a npegenamm aTux obono4vek.
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OmHako  0co00  BBIACHSIOTCS  CBOGH  MCTOPHUYCCKOM
ornucaTteIbHOCThI0 m300pakenus ¢ [Tnato Hacka (ITepy).

O6e3bHHa c [lnato Hacka.

JlvHuY, omnuchiBawlUde TOJIMHY XBocTa 00e3bsgHbl NPU €ro
3aKpy4YMBaHMUHY, JAIOT HAM /1Ba 3HAYEHUS. OJHA JINHUSA 3aKpy4yeHa Ha 3,5
Kpyra, a gpyras suHusa xBocta — pucyet 4,5 Kpyra. [lanbibl O6e3bsHbI
TaKXKe IMpejcTaBaeHbl JAByMA Yuciamu — 310 Yerbipe u IIATh.
C/ieoBaTesIbHO, IBAa 3HAYEHUS XBOCTA U NaJiblieB 00e3bsiHbI COBNAAAOT
0 CBOUM IMpPU3HAKaM U YKa3blBAlOT, YTO MMEHHO C 3TOr0 MecTa
BIIEpBble HAa4YHWHaJsaChb KU3Hb YeTBepTou M IlaTor moa-packl. UMeHHO
Cl0/la OHU ObLIM MpPUBE3EHbl, & 3aTEM TPAHCHOPTUPOBAJIUCH MO BCEU
3eMmiie. UMeHHO 31ech — Ha [ly1aTo Hacka — oHU yBUeJ1M CBOE pOX/EHUeE.

KosinyecTBO nasnbueB Ha Kakgou U3 Hor 06e3bsAHbI AaeT Yucio 3,
TO €CTb OHHU YKa3bIBAIOT, YTO B 3THUX JByX Pacax opraHuyeckass OCHOBaA
Kuporo — tpu makpomoJiekysbl, To ectb PHK, IHK u 6enku. Kpome
atoro, Yucso 3 — 3TO CUMBOJI €/JUHUILbI TEHETUYECKOTO KOJMPOBAHMUS,
WJIY TPUILIET.

[IpaBble Jianbl — 34ech 3eMJid NpUHAJNA YeTBepHYH NOA-pacy;
JieBble Jianbl — 3/1eCb 3eMJId IPUHAJIA TakXe U [Ty noa-pacy.
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OpnHako rae-To B JajJieKoM OyaylieM — Bo BpemeHa [llecmoti n
Ceovmou Maneamapnuvix Pac — Hajg mnoBepxHOcThr0 OxeaHa
nocterneHHo Tmokaxkercs:s Ctpana boroB ¢ T'opoir Mepy. Omna
otopBeTcsa oT snapa I[lmanersl, a 3arem — B TedeHue Cedvmoco
bonvwozo Kpyea — nonauMeTcs Hag 3eMJIEd U MPEACTAHET HEPET
HEeW B KayecrBe HOBOM JIyHbl. B koHeuHoMm cuere Hama JlyHa
PAa3JI0KUTCS U NUCUEZHET.

Ha ceropnsmnuii nenp CtpaHa boroB siBiisieTcss CBoero poja
naboparopuen sl KIoceBa» U MOJJIePKaHUS KUBBIX OPTaHU3MOB B
WX Pa3BUTHUH, TAK KAK HE TOJBKO TEXHOJOTMYECKH COMPOBONKIAET,
HO W HampasJisieT DBOJIOLIUIO 3EMIIH.

N nHa BceM MNpOTSHKEHWM CyLIECTBOBaHWs Hamien I[lnaHeTsl
Bo3nymno-3emuoe [1naTto npeacraBineHo «3emien Beunou», 1 OHa
HUKOTJ]a HE UCYE3HET C KapThl 3EMIIH.

Takxe n Ctpana boros ¢ I'opoit Mepy HUKOTr1a HE UCUE3HET.
Bce 1neHTpanbHble MaTEPUKU U CTpPaHbl BBICTYNAIM U OyayT
BBICTYNIaTh CO JHAa MOPCKOTO — IMOOYEPEAHO U HEOJHOKPATHO, HO
Hama 3emiigd HuKoraa He m3Mmenurtcsa. [ma IlnaneTsr oHa Bcerna
o3HameHoBaHa Hecokpymumoii CasitiieHHOW 3emielt, «ubo Mepy
ecmb Cesep 6cex /[suna u Bapwa (ocmposoé u cmpan)».

CnenoBarensio, OTBET wma mocrasinennsii [TEPBBIU
BOITPOC 0Oyiet 3aki1049aThCs B CIEAYIONIEM:

- Bce co3aaHHble KuBble CymecTrBa nepeBO3UJINCH,
nepeBo3sATC M OyayT MNepeBO3UTbC B paioHbl HOxHOM
AMepukH (B HMX YHCJI0 TaK:Ke BXOAUT M I0;KHOE Io0epeKbe
Iepy);

- B mycThiHAX FHOKHOII AMepUKH HAeT NMPoumecc ajanTanuu
Tpexnajabix CymecTrB K yCJ0OBHSIM MOBEPXHOCTH 3eMJIH: MOYTH
MOJIHOE OTCYTCTBHE OCAQJAKOB, KapKMid KJIMMAT — BCe 3TO
MOAXOIUT AJIs1 JTIOBIX Tpexnajbix CylecTB, MMEKIIUX Pa3Hblii
BO3PACT M NMPeJCTABJIEHHbIX PA3HLIMU BHIAMH;

- Bce Tpexnmajble CymecrBa HMEKT YelIyiddyaTyl KOKY,
MOXO0KYI0 HAa KOKY PpPenTwiuid, KOTopasi MoMoraer uM
BbI)KUBATh B YCJOBMSIX NYCTbIHbD.
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I'nasa l1l. OTBeT Ha Bonpoc 2:
«'me ObLIM POKIAEHBI U TIe CEHYAC COMEPKATCS
Tpexnajsbie CymecrBa?»

[Ipexxsie yeM OTBETHUTh Ha ATOT BOIMPOC, aBTOPY HEOOXOIUMO
o0OpaTUTh BHUMAHHUE!

- Ha cyuecrBoBaHue HekuX I[IpocTpaHCTBEeHHO-BpemeHHbIX
obJacTelt B CTpYKType 3eMid, T7ie boru KOHTpoIupyroT DBOJIOIIHUIO
3emi 1 DBosronuio JKn3Hu Ha HEl,

- B otux IIpocrpaHcTBEHHO-BpEMEHHBIX  CTPYKTypax
MPOEKTUPYIOTCS, 3aPOKIAOTCS, SBOIIOIMOHAPYIOT U ITPOCTO KUBYT
BCe Tpexnaibie CylecTna,;

- AMEHHO M3 HHUX HAa 3€MJII0 BPEMS OT BPEMEHU IEPEBO3SATCS
camMmbi€ pa3Hble xKuBbie CylniecTna.

IIpocTtpancrBennbie Ily3nipu

B Vuenun J[lpeBuumx IIpocTpaHcTBO?* ONMUCHIBAETCS Kak
OT/ACJIbHBIA (PEHOMEH, CYIIECTBYIONIMNA HE TOJbKO B KayeCTBE
aBTOHOMHOTO TMPUPOJHOI0 (akTopa, HO U B cOrO3€ cOo Bpemenem.
['maBHBIM ycinoBUEM aBTOHOMHOrO IIpocTtpaHcTBa — Kak OTAEIbHOU
kateropuu [Ipupoasl — SBISJIOCH €r0 HavyaJlbHOE CYIIECTBOBAHUE B
YCHOBUSIX 6HENPOCMPAHCMEEHHOCMU W GHeBpeMeHHOCmU. Y YEHUe
HaspiBaeT ero IlapaGpamanom®. Drtor Ilyseips (ITapabpaman) He
MMEET HHU BBICOTHI, HM IUpHUHBI, HU Toimuubl, HO BCE ecTh
HeuzMepumas ri1youHa W BedHOCTh. Takou Ily3wiph siBIseTCs
3aunHaresneM MUPOB; U3 HETO 3MAHUPYIOT BEKTOPHBIC BEIWYMHBI
(ITpocTpancTBo M Bpems) u Bce CYIIECTBYIOIIME DBOIIOMMOHHBIC
acnekthl (J{Brmkenne u Pazym Beenennoit).

CymHocth  pazaenenus  ¢dusndeckoro IIpocTpancrBa 10
YPOBHSIM 3aKJIIOYAETCS B MOKA3aTENISIX DBOIIONMA 3emian, Marepus
KOTOPOM TOCTENEeHHO AudPepeHIIMpoBanach; 3/€Ch KaXIOMY €€
YPOBHIO COOTBETCTBOBaja Ta WM HMHas DJBOJIIOIMOHHAS CTYMEHb

24 MaTtepuan B3ST U3 aBTOPCKOM KHUMM «[lpeBHee Y4deHue: MeToaonorus,
namepeHus, TexHonornn» — Pasgen VIII u Pasgen IX.

25 MapabpamaH — B YuyeHun [dpeBHMX STOT ypoBeHb BbITMA npeacraBneH
AbcontoTom.
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Kuznu. [Toatomy naHHast 00yCI0OBJICHHAS 3aBUCUMOCTH DBOJIIOIUU
JKu3HM HENMOCPENCTBEHHO OT OBOJIOUHAU 3EMIIA — 3TOT HPUHYUN
coomeemcmeus JIeKall B OCHOBE IIPOCKTUBHOM JESITEIIbHOCTHU
boros.

B pamkax stux apyx DBosnroruit (ITpupoasr 3emmm u [Tpupoast
Kuzaun) boru Ha Hamel [1nanere BrICTpauBaid HEKHE aBTOHOMHBIC
[TpoctpanctBa (HamogoOue Maioro Ilapabpamana) — HCKYCCTBEHHO
co3nandbie «Ily3pIpu», yCIOBHUS KOTOPBIX MOIJIM CIOCOOCTBOBATh
L[€JIEHAIPABJICHHOMY BBIBEJICHUIO )KUBOU Marepuu, OTHOCAILENCS K
T000My HUCTOpHUUYECKOMY mnepuoay 3emid. To ecth boru cozmaBanu
CBOETO poJia 3aMKHYTO/pa3oMKHyThIe [IpocTpaHcTBeHHBIC 00J1aCTH,
wii bonpmme wim Manbie Ily3pipy, B KOTOPBIX HaXOIWIUCHh
[IpoctpancTBeHHO-Bpemennbie Cpenbl, KOTOPbIE COOTBETCTBOBAIIN
3aJJaHHOMY TIeproay 3emiun Win JKu3Hu.

B ATHUX [Ty3bIpsix auddepeHmanus Marepuun
COOTBETCTBOBAJIA  OIPEACICHHOW CTYIIEHW B  HCTOPUYECKOM
Pa3BUTHUH >KUBOT'O BEIIIECTBA; U 3Ta DBOJIOIMOHHAS CTYNEHb ObLIA
3apaHee 3anporpaMMHpOBaHa M BeJda K CO3JAHUIO 3aJaHHBIX
CBOWCTB M Ka4eCTB y KHUBbIX CyIIIECTB.

OmauM W3 TIAaBHBIX TMOKaszarenen lly3eipen  sBisach
«OIyCKaeMas» B HUX NPOEKTHasA niomHocms Mamepuu, KoTOpas
nocrerneHHo AuddepeHnupoBaiach (YTsKEIUIach B IMOKa3aTelsuX
IIOTHOCTH)?® M HampsMmyro oOycioBiuBana Jpoonuio JKusHu;
37eCh KaXKIOMY YPOBHIO IUIOTHOCTH Marepuu COOTBETCTBOBAjA Ta
WJIA WHaA €€ DBOJOIMOHHAS CTYIICHb.

JlanHast oOycCJIOBJIEHHAsT 3aBUCUMOCTh OJBOJOIMU JKU3HU OT
OBOMIONMA 3EMIIM — 3TOT HPUHYUN COOMBEMCMEUsL JIEKAT B OCHOBE
BCEU IMPOCKTUBHOU JesaTelIbHOCTH boros. IIporpamma, o xotopou
OHM paloTaid, OCHOBBIBAJIACh HAa MHOXECTBE €OUHUY U3MEpPeHUsl,
KOTOPBIE, OJHAKO, YUYUTHIBAIM UYETBHIPE COrJIACOBAHUS, WJIW_UYEThIPE
IPUYUHHOCTH:

1) 3aBucuMocTh ypoBHs OBomounu Kusznm Ha [lmanere or
YPOBHS TNIOTHOCTH €€ Marepuu;

2) 3aBHCHMOCTh KOJUYCCTBEHHOTO COCTaBa HYKJICOTHAOB (WU
«OyKB» B FT€HETHYECKOM KOJIe) OT:

26 Ha cerogHAWHUI AOeHb 3eMnsa aBnseTca camMon nroTHou [MnaHeTon B
ConHe4Hom cucteme - 5,55 r/cms.
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- ypoBHs DBonoruu camor JKu3uu Ha llmanere;
- ypoBHs W10THOCTH Marepuu [1naHeTsr;

3) 3aBHCUMOCTb CTPYKTYPHOU CIIOKHOCTH (PU3HOJIOTHUCCKOTrO
arnmaparta >xuBoro CymiectBa (BKITIO4Yasi IOJIOBYIO CHCTEMY) OT:

- KOJIMYECTBEHHOTO  COCTaBa  HYKJIECOTHAOB B

T€HETUYECKOM KOJIE,

- ypoBH# JBomonuu camou JKu3nu Ha [Limanere;
- ypoBHs TWIOTHOCTH Matepuu [1naHeTsr;

4) pe3yJabTaTHBHOCTH YPOBHS CJOXKHOCTH B TIPOAYKTax
Pa3MHOKEHHS KUBOT'O BEIIECTBA B 3aBUCUMOCTH OT:

- CTPYKTYPHOH CJIOKHOCTH (PU3HOJOTMYECKOr0o anmnapara

»knBoro CylecTBa,;

- KOJMYECTBEHHOTO  COCTaBa  HYKJIECOTHAOB B

TEHETUYECKOM KOJIE;

- ypoBHs DBosmtoniuu camoi JKu3nu Ha [Litanere;
- YpOBHs TWIOTHOCTU Martepuu [1naHeTsl.

OTH 4YEThIpE MOKa3aTeNs ABSUINCH ONMPEICISIIONMMU KaK JJIst
COOTHOIIIEHUH MEXYy OBOJIIOIMUEN 3eMiin U DBojronuen Ku3Hu,
TaK ¥ JJIs DBOJIIONMU CaMUX BOroB mo OTHOMIEHUIO K DBOJIOIUU
3emun.

OKCHEpUMEHTANBHAS JIEATEIBHOCT, bOroB omnupanace Ha
[IpoekThl, 1EIbI0 KOTOPBIX OBLJIO  «BBIBEJICHHE»  3apaHee
MPEYCMOTPEHHBIX BUJOB KUBBIX CyIIECTB C MPEAYCMOTPEHHOU
Ui HUX cpeaod oOutanus. Takoe 3amporpaMMUpOBaHHOE
MOCTYNAaTEIbHOE JBUKEHUE B pa3BepThiBaHuU |Ipupoasl KuzHu Ha
3emJie ¢ AeTaabHOU MPOpabOTKOM JJIsi HEE YCIOBUM U CPEJICTB — BCE
ATO TAKXKE CIOCOOCTBOBAJIO MPOCKTUPOBAHUIO DBOoMtoMHU [Ipupo bl
camMmorM 3emMiM, TA€ KaXJAbld €€ HCTOPUYECKHM  IEepHuoj
CONIPOBOXKIAJICS HOBBIMU HapaOoTKaMH boros.

[Tockonmbky mOTHOCTH Marepuu 3eMin COOTBETCTBYET HE
TOJBKO KaXKIOMYy YPOBHIO €€ COOCTBEHHOM ODBOJIOIUHU, TOCTOIBKY
3Ta IUIOTHOCTh HEMOCPEACTBEHHO B3aMMOOOYCJIOBJIEHA M C
ypoBHAMU OBomonun JKusznu. CiieqoBaTesibHO, TMJIOTHOCTH
BHYTpeHHUX cdep mwoboro u3 IlpoctpanctBennbix Ily3bipeit
CO3/IaBAJIACH MO CIEAYIOMIEH «IIIKAJIE 3aBUCUMOCTEN». IUIOTHOCTH
Marepuu B kaxaom Ily3sipe 10JKHA COOTBETCTBOBATH KOHKPETHOMU
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Kopennoit Pace (to ectb kaxknpiii Ily3pipp OBUT mpeaHa3HAYCH
TOJIBKO JIJIs1 0fHOM 13 Pac).

N ecnu (B o4YeHHb NMPHUOIM3UTEIBHBIX M TPYyOBIX pacdeTax) —
OPUEHTUPOBATHCS  HA  CETOJHSAIIHUE  IIOKa3aTelIl  CPeIHE
IUIOTHOCTHU 3eMiu U JIyHBI, TO MOXHO CO3/1aTh NPUMEPHYIO «IITKATY
3aBucuMoOcCTen» 11 Bcex PacoBeix Ily3wIpen, rae 3Ta IIOTHOCTH
Marepun  OyJIeT BBICTpauMBaTbCA C  Y4YETOM  CIEAYIOIIHUX
3aBUCHUMOCTEN

- IlepBast ManBanTapHas Paca, wiu Jlynnasie [Turpu (Yepnas
Martepus) 6buta co3mana Ha ocHOoBe Matepuu JIyns?’, mosToMy B
CBOEH CPEeIMHHON DBONIOIMH UMENA ITIOTHOCTH 3,34 r/em’;

- Bropas ManBanrapnas Paca (IIpomexxyrounas Matepusi, TO
ectb YepHast Matepus ¢ nobasienuem 3nemeHToB oT PHK 3emnoii
Matepun, Haxozsiieiics Ha JIyHe) B cBoel CpeAMHHOM DBOJIIOLHH
puMeJIa TIOTHOCTH 6oee 3,89 r/cms;

- Tperbst ManBanTapHas Paca (B UepHyro Mapuro BBeIu yike
noinHoneHnyo 3emuyio PHK) B cBoeit cpemuHHON DBOIIONHH
puMera TNIOTHOCTE 6osee 4,44 riem®;

- YerBepras ManBanTapHas Paca (monHonennbiii PHK-mup) B
CBOEH CPEeIMHHON DBOIOIMH UMEIA IFIOTHOCTh IOoYTH 5 r/em’;

- mama Ilstas ManBantapnas Paca (JIHK-PHK-mup) nHa
CeTOIHSIITHUN AeHh UMEET TUIOTHOCTH 5,55 r/ems.

B »sTroM moctynarenbHOM ABMXKEHHHM, KpPOME IUIOTHOCTH
Marepun, yuuTblBanuch u €€ OTAenbHbIE [IpocTpaHCTBEHHBIE
ypoBHU (KOTOpBIE ObUIM 3apaHee CIPOCKTHUPOBAHBI); MOITOMY IPH
nocTrxeHnu Martepuu 3eMJI TOrO WM MHOTO YPOBHS IJIIOTHOCTH —
[0 OTHOWIEHWKD K Marepum 3aJaHHOrO BPEMEHHOIO OTpE3Ka B
DOBOIIOIMA — BCErjla MPOUCXOJWIIa KOPPEKTUPOBKA HMEIOIIUXCS
HeJie W 3a1a4 K IPOCKTUPYEMBIM WM YK€ MOJIYYEHHBIM
pe3yibTaraM. IMEHHO CTPOTUN CPABHUTEIIbHBIM KOHTPOJIb IIOMOTaJl
3emsie u30eratb JIOMOJHUTEIBHBIX BCEOOIIMX MAaCCOBBIX WM
JOKJIbHBIX BbIMUpaHUi. VIMEHHO HaJM4ue OIIMOOK CO CTOPOHBI
boroB, KOTOpbpIE NPUBOAWIM PA3BUTHE KUBOTO BEIIECTBA K
HEHY>XHbIM JUISI 3€MJIM JOTIOJHUTEIBHBIM BETBSIM BOJIIOLHSIM,

27 B YyeHun roBopuTcsa 0 HucxoxaeHun ¢ Nyl Mpapogutenei, unu JyHHbIX
[MuTpn, n cosgaHne UMW nepBOHAYasnbHbIX MNPOTO-OPraHM3MoB, 4YTO CTarno
OocHoBoW ans nosirneHuns MNepson Packl Ha 3emne.
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BBIHYKJIAJI0O HWHOrJa Tmpuleratb K HCKIIOYUTEIBHBIM MEpaM,
CBSI3aHHBIX C UCTPEOJICHUEM TEX WJIM UHBIX €€ HalpaBJICHUM.

ITpu co3zmanum IIpocrpanctBeHHbix [Iy3bIpelt HAaUTOYHENIINM
00pa3oM MPOEKTUPOBAINCH M BBICUUTHIBAIIUCHL BCE OCOOCHHOCTH
cozmaBaeMbIx g Hux IIpocTtpancTtB m BpemeHn, Tak Kak 3TH
IIpocmpancmeenno-Bpemenvie Cpedbl TIOMELIATUCH 3aTEM B
3apaHee co3ganHble [IpoctpanctBennsie [lycToTel, TO ecth Cpensl
«onyckanmch» B IIpoctpancTBeHHble [ly3bipH, SBISIOMIMXCS, IO
MHeHuto boros, nogodusimu Maneix [lapabpamanos.
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[Ipy cospanuu IlpocTpaHcTBeHHO-BpeMenHou Cpenabl cHavasa
«pa3BopauuBasin» cBepHyToe [IpocTpancTBo-Bpems (Kny6ok) (cnpasa);
nasee B 3To [IpocTpaHcTBo-BpeMs (To ecTb BeChb OXBaueHHbIH 06'beM
BepeBKkM) «3aksajabIiBaju» onpejeseHHbId Tun IIpocTpaHCTBEHHO-
BpemenHou Cpefibl U BCe 3TO 3aTEM «OMycKaau» B [IpocTpaHCTBEHHbIN

[Iy3bIpb.
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OCpeACTBOM HakKpyTKU l[IpocTpaHcTBeHHOU BepeBku kK BpeMeHHOMY
Ctos10y.
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[Mocsie HakpyTku [IpocTtpancTsa Ha CToJ16, BepeBKa cTaHOBUTCH
JIBYXKOMIIOHEHTHOM, TO eCThb 3Ta BepeBKa 3aKpeIisieT onpeseeHHbIE
MMoKasaTeJ i U CHMBOJIM3UPYET yKe HoBoe [IpocTpaHcTBO-Bpems.

Ty

[IpoctpancTBeHHbIi [1y3bIph 00513aH OBUT CO3/1aBaTh YCIOBUS
U1 cyliecTBoBaHMs camoii Cpenbl, TaKk Kak JiJis Hee HeOOXOIUMO
Obut0  monabupaTh  HyxHyt  IIpocTpancTBeHHO-BpemeHHyo
IJIOTHOCTh Marepumn, KJIIMMAaTUYECKHUE, TEMIIEPATYPHBIE,
IKOJIOTHYECKUE M APYrue ocoOeHHOCTH. Bce 3T ycioBus Obln
HanpaBJICHbl HA PENICHUE KOHKPETHBIX, YACTHBIX 33]1a4, CBS3aHHBIX
TOJBKO C MHUHHUMAJIBHBIM OTPE3KOM OBOJIOIHMH, BXOASIIECH B
OTPOMHYK  OBOJIOIMOHHYIO  cucremy JKum3Hu. A Takux
[IpocTpanctBenHO-Bpemenubix Cpea B ogHoM [ly3bIipe MOTI0 OBITH
HECKOJIBKO.

B paznuunbix IIpoctpancTBeHHo-Bpemennbsix Cpemax Moriu
SBOJIFOIMOHUPOBATh Takue k)uBble CyIIeCTBA, KOTOPbIE OTHOCUIUCH
K Pa3sHbIM HCTOPUYECKHM 3M0XaM; eiib Takux Cpelll BBISBICHUE
MPOMEXKYTOUHBIX OIIMOOK TIO PE3yJIbTaTUBHOCTH HAMEUEHHOTO
pa3BUTUS, TaK KaK BCE SKCIEPUMEHTHl ObLIM HaIpaBJICHbI Ha
CO3/JaHHE COBEPIICHHBIX BUIOB U (HOpM KUBOro BemecTBa. Kpome
3TO0ro, borm Mornm 3apaHee IUIAHUPOBATH AOTIOJTHUTEIBHBIE HTAIIbI
B pa3Butuu Gaopsl U payHbl MU TEM CaMbIM 3HAKOMHTBLCS C
OCOOCHHOCTSMU  HEKOTOPBIX U3 BAapUATHBHO BO3HUKAIOIIUX
SIBJICHUM, YTO MOMOTajo B JajbHEWIIeM n30erath Ha MOBEPXHOCTH
3eMJIM TOTOJHUTENBHBIX YACTOK U BBIMUPAHUM.

bnaromapss uckyccTBeHHO co3naHHbiM  Cpemam B jAene
CO3/JIaHUs >KMBOT'O BEIIECTBA, a TakKe Ojaroaaps J1abopaTOpHBIM U
MTOJIEBBIM METOJIAM UCCIICIOBAHUS, MPUMEHAEMBIX B 3TUX Cpenax, B
KXY UCTOPUYECKYIO 3MOXY COTBOPSUIMCH kuBble CymecTBa — C
3apaHee TMOJAOOpAaHHBIMU W  MPOTHO3UPYEMBIMHU  CBOMCTBAaMH,
OTHOCAIIIMXCA K TOMY WJIM HWHOMY OBOJIOIMOHHOMY YPOBHIO
KuzHu.,
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NutepecHo, dYro wmexay dSTtamu  [IpocTpaHCTBEHHBIMU
YPOBHSIMU MOTJIA HAXOAUTHCS MHOTUE JIECITKU THICSY JIET.

Texnosiorusi co3nanus Ilyssipeii u Cpen

JIro6oit Bua atux IlpocTpancTBeHHBIX YpoBHEW win [1y3bipeit
HaunHaics ¢ Kpyra, KOTOpbIi 3aT€éM «paCKpyUHBAICS» YEPE3
CIIUPATIEBUIHYIO QOUHAPHYIO, WIH 0OHOPOOHYI0 «BepeBKy».

Orta omHOpoaHas BepeBka mpu pacKpbITHM, «pacKpbIBajia»
[TpoctpanctBo (IIpoctpancTBennbiii [ly3bipb) W HayWHANA €T0
«paszmatbeiBaTh». I1oaTOMY 5Ty BEpeBKY I «pacnaxuBarolerocs»
[IpocTpaHcTBa 4aCcTO TAHYJIN» HECKOIBKO bOros.

— areal +4alSS

«PackpyTtka» HoBoro IlpoctpanctBa ([ly3mips). HmkHue
3UrsaroobpasHble JIMHUM, HallpaBJIeHHble BHM3, yKa3blBaeT Ha
NpOoLIeCChl MaTepuaJr3alUuu, TO eCTb Ha TEXHOJIOTHUI0Z8, IpU KOTOPOM

28 PasnuuyHble  TexHomorMn  audpdepeHumaumm  (Matepuanusauum)
MaTtepun aBTOp onucbiBaeT B KHUre «[lpeBHee Y4yeHue: MeToOosorms,
n3amepeHus, TexHonornn» B Pasgene V «TexHonornms.
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aTH o6Jiactu [IpocTpaHcTBa nocreneHHo JuddepeHIUpyTCA ¢ bosee
NJIOTHOU MaTepuen.

[IpocTpaHCTBO, HO YK€ BO B3aUMOJCUCTBHUH CO BpemeHew,
Bcerjga OyAeT OoToOpa)xaThbCsl NBOMHBIM CHMBOJIOM — BepeBkoii, HO
yKe CIUIETEHHOM W3 JIBYX IIHYPOB — TO €CTh O8YXKOMNOHEHMHOU
Bepeskoii. 1 310 Oyaetr TpakToBaThes Kak eauHoe [IpocTpaHcTBO-

Bpewms.

_ i
v )

Caesa: JIBYXKOMIIOHEHTHas [IpocTpaHcTBeHHO-BpeMeHHas
BepeBka 3aKaH4YMBaeTCAd Tpemda Jlucrtoykamy, CHUMBOJIOM
BO3HUKawllero boxecrBeHHoro TpeyrojibHUKa, WJM CUMBOJIOM
reHEeTUYEeCKOI0 KOAWUPOBaHUA — TPUILJIETa.

DOTa JBYXKOMIIOHEHTHas BepeBka, SBISACH PE3yIbTATOM
keanmoeanusa llpocTtpanctBa W BpeMeHu, mpencrasiieHa
[IpocTpaHCTBEHHO-BpEMEHHBIM TMOTOKOM, HYXXHOTO II0 CBOUM
napamerpam K 3agaHHou IlpocrpancrBenHo-Bpemennou Cpene,
KOTOpasi JOJKHA Oblla BOCCO3/1aTh, WM CKOHCTPYUPOBATh,
KOHKPETHBIA HCTOPUUYECKHUM TIEPUOJ HA 3EMIIE.

,@ L.

QN R

BpeMs u [lpocTpaHCTBO KBaHTYIOTCS, 3aKpyduBasicb B BepeBky,
06pasys eAWHbI 3HePreTHUYeCKUd KOHTUHYYM. BHMU3y JIEXKUT 3TOT
KBaHTOBBI KOHTHMHYYM, KOTOpbIH, 6Jiarojaps Bo3JeWCTBUIO YepHou
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MaTtepuu (obmas [lanka aas 3akpyTKd BepeBKH), MPOXOAUT CTaAUU
MaTepuau3anuu (3UraarooopasHbie IUMHUM «CBEPXY BHU3Y).

BepeBKa HaxoAuTCA B KPYYEHUH, TO €CTb HAaXOLUTCSA B CO3JaHUU
HY>KHOT0 /IBU2KeHMA NIOTOKA, cocTodlero U3 [Ipoctpancrsa u BpeMeHu.

Kpyuenue (kBaHTOBaHHE) NPOMCXOAUT HaA ypoBHe YepHbIX
BupycoB (ci1eBa uJieT uX COpTUPOBKA Ha HY>XHbIU [IpocTpaHCTBEHHBIN
YPOBEHD).

B R Y]

Bnaromapss kpydeHuto (KBaHTOBasi 3alyTaHHOCTb), 06pa3yeTcs
«TKaHb» [lpocTpaHcTBa-BpeMeHUM C CceTb0 KBAaHTOBBIX V3JI0B, B
KOTOPBIX, KaK Obl «BbI3peBaeT», popMmupyetcsa MaTepusa?®. Ee aToMbl
Haxo[ATCA B OIpeJe/ieHHOM cucTeMe B3auMogeucTBUl. M Bca 3Ta
cucteMa obycysoBauBaeTcda ['paButanued. To ecTh ['paBUTanss — 3TO
Mepa crenieHus1 (MpUTSPKEHUsI) aTOMOB MeXy COOO0H.

29 B gpeBHel MIHaMu npoLecc KBaHTOBaHWA Ha3bIBAETCA axmaHuem.
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KpyTawasaca BepesBka, XapaKTepUusyruaacd CBOUM
JHepreTUYeCKUM 3apAL0oM, poXxaaeT pa3HOOOpa3Hble
[IpocTpaHCTBEHHBIE CTPYKTypbl, 00beJUHEHHbIX paMKaMuh EguHOro
[IpocTpaHcTBa-BpemeHu.
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aBasoTca Atomamu (MoJieKysaMu), HaXOAAIMMHUCSA B 06J1acTu YepHoit
Matepuu, A KoTopod boru yke Hayasid U3MEHSITh HallpaBJIEHUE ee
/[Bwxenus. Ha aTom ypoBHe, Bo BpeMeHa [lepBou u Bropou Pacel, boru
paboTanu ¢ BupycamMu ¥ OJHOBpeMEHHO HCHNOJIb30Bald KBaHTOBYIO
JHeprur [ co3faHud EJWHBIX OpraHu3MoOB, COCTOSIUIUX U3
MHOTOYUCJIEHHBIX My>Ke->KeHCKUX [I[poCTpaHCTBEHHBIX CTPYKTYP.

wPasl P

[IporpamMmma kBaHTOBaHUs [IpocTpaHcTBa-BpeMenu (moJsiyyeHue
CeTKH C [ABYXMepHOW IIOBEPXHOCTbIO) Ha ypoBHe YepHoro mwupa
(uuTaeTcs cnpaBa HaJIEBO).
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ITpu xkBanToBanuu IIpocTtpancrea u BpeMenu, OTHOCAIIETOCS
K AByM Marepusim — UepHoil 1 3eMHON — BOBHUKAJIO KBAHTOBAHHOE
[Toste (c AByXMEpHOM TOBEPXHOCTHIO).

[IporpamMa kBaHTOBaHud [IpocTpaHcTBa-Bpemenu (nmosyyeHue
CeTKHM C IByXMepHOH MOBEPXHOCTHIO) HA YPOBHE JIBYX MUPOB (YUTAETCS
cripaBa HaJIEBO).

B pesynerare kBanTOBaHus IIpocTtpanctBa m Bpemenu B
YCIIOBUSIX PA3HBIX YPOBHEW VIS IBYX Marepruil BO3ZHUKAIU CaMbIE
paznuunbie [IpoctpanctBenHbie Ily3bipu, CHOCOOHBIX «HECTU» B
cebe HyxHbie [IpocTpancTBeHHO-Bpemennnie Cpepbl.




Takoe pasHooOpazue B KBaHTOBaHMM IIpocTpaHcTBa W
Bpemenu npuBoanino K HyXHbIM lIpocTpaHcTBEeHHO-BpeMeHHBIM
MoKazaTeasiM C LEIbl0 co3AaHust Jo0oro IIpocTpaHCTBEHHOTrO
[1y3bIps.
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/IBa BekTOpa Bpemenu yaep:kuBaroT BepeBky IIpocTpaHcTBa, Ha
KoTOpoM BbIcTpauBaeTca [lpoctpancTBeHHbIU [ly3bipb. «I'osioBa» Ha
BeKTope yka3biBaeT Ha KieTku [lepBoro PHK-nykneotuaa (bopoaka Ha
auie). HaksnonHass mTpux-CeTKa yKasbiBaeT Ha EJguHCTBO JAByX
Matepuii. /lpeBo Mupa c 5-10 BeTkaMu cBsizaHo ¢ 06mumM PHK-mupom
(Yucso 5 ectb cumBosa PHK).

Ecnu BepeBka taHer KopaOnb win npuBs3aHa K J000My U3
JKMBOTHBIX, TO 3TO CBHUICTEIBCTBYET, YTO ISl JOCTHXKECHUSA
omnpesesieHHON 1enmu boru oObeAUHSIIOT BOEAWHO HECKOJBKO
OOBEKTOB.




IIpocTpancTBeHHO-BpemMeHHbIE ypPOBHU BBICTPAMBAJIUCHL B
ycioBusx YepHou Marepuu, Ha ypoBHAX ¢ IByMs Marepusimu
(UepHoii 1 3eMHOM) UM TOJILKO ¢ 3eMHOM Marepuel pu MOMOIIN
pasHbIX  «3Ttaxen». Takoe IIpocTpaHCTBEHHOE  pasacieHue
CTAHOBWJIOCh CTPYKTYPHOM XapaKTEPUCTUKOU WM OCOOCHHOCTHIO
xnBoro CyliecTBa Kak oKas3aTeiss HEPAaBHO3HAYHOCTH YaCTEU B €r0
OpraHu3Me — MO MIOTHOCTH MaTepuu Win N0 YPOBHAM DBOJIIOIUH.
To ectb mpaBas wiu JieBast 4acTh kuBoro CyiecrBa (opranuszma)
MOIJIa COCTOSITh M3 HEPABHO3HAYHBIX IO ODBOJIOIUAM YaCTEW, TJIE
OJIHa U3 YacTel BBINOJHsIIA 0ojiee CIOXKHYIO YacTh IIporpammel B
ATOW DBOJIIOIMH. A 3aT€M bOoru 3BOIOIIMOHHO €OTCTABIIYIO» YaCTh
OpTraHW3Ma KIMOATOHSIIN» WIIA aJaliTUPOBAIIA K IPYTON YaCTH.

Jns sroro u co3gaBaiin  ['epMadpoauTOB € pa3IMYHBIM
BHYTPEHHUM CTPOCHUEM — KaK PACTUTEIBHOTO, TAK W JKUBOTHOTO
IIPOUCXOKICHUS.

NmenHo Ttakue [IpoeKThbl, CBS3aHHBIE C  «HOOATOHKOW»
HEPAaBHO3HAYHBIX YacTel JIpyr K JPYry — B YCJIOBUSX OOIEro
EnvHOrO 1esioro  — jexalna B OCHOBE J80oyul  HKHUBOTO
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BbICTpaI/IBaHI/Ie Ha  OJHOM HpOCTpaHCTBeHHOM YyPOBHE
nepeTeKawlUx Apyr B JApyra pasidyHbix Cpel € pa3HbIMU
3BOJIOLIMOHHBIMU XapaKTEPUCTUKAMHU.

30 310 HarnsgHO NpencTaBrieHO Yepes Mepornuguyeckne Haanucu Bo BCex
Xpamax gpesHero ErunTa.



57

Kpome ropu3oHTaNIbHBIX «IMOATOHOK», BOTM COMOCTaBIISIN U
pPa3BUTHE Pa3HbBIX dYacTe EAWHOTO oOpranuM3sMa Ha Pas3HbIX
[TpOCTpaHCTBEHHBIX «3TAXKAXN.

BepeBka pacmienisiercs Ha JBa [IpocTpaHCTBEHHBIX «3Ta)a» C
JIByMs1 pa3HbiMU [IpocTpaHcTBaMu-BpeMeHeM.

Taxxe DBosronuss EquHOro opranrsMa Morjia COBEpIIAThCS U
c 0oObenMHEHUWEM pa3HbIX YacTed B EQuHBIN (QyHKIMOHAIBHBIN
OpraH.

O6benuHe ABYX“ _ B  Enunyio
OpPraHU3alMOHHYK CTPYKTYypy C HaJU4YHWeM B Hell (YyHKIMOHAJIbHOU
«MOATOHKU» APYT K JPYTYy.

JBa Henepecekaromuxcss [IpocTpaHCTBEHHBIX YPOBHS, WU
pasHble [IpOCTpaHCTBEHHBIE «ITAXKW», MUMEIOIIUX CaMbIE PA3HBIE
[IporpamMbl DBOJIOIMH, MOTJIA OOBEAUHATHCS JJIs1 KX OOILEH 1eu.
B pesynberare ux IIpoctpancrseHHo-Bpemennsie mnaun Ku3Hu — €
pasaeiMu  CpenamMu® BHyTpM — IIpoTeKanu NHapajuieabHO Py

APYTY.

38 QOpHako u camu Cpegbl NO CBOEW CTPYKType MoOryT GbiTb
MHOrOCOCTaBHbIMW, COCTOSATb U3  pasHbiX [lpocTpaHCTBEHHO-BpeMeHHbIX
«aTaxen», 00yCnoBeHHbIX pasHoOM NNOTHOCTLIO MaTtepun.



Pacmiensiennble aBa [lpocTpaHcTBa-BpeMeHH B3aWMOEWCTBYIOT
napaJjijieJibHO M OJHOBPEMEHHO Apyr c ApyroM. IIpy 3TOM BepxXHHH
«3TaXk» UMEIOT HaIpaBJIEHHOCTh K pa3/leJIeHHUI0 >KUBOI'0 BelleCTBa Ha
MY)Ke-)KeHCKoe Hayvasio (TOpU30HTaJIbHO paccTaBJIEHHbIE PYKH,
pacTATUBalOIME <IIOJOTEHIE» MO0 00€ CTOPOHBI), a HIKHUKN «3TaX»
CBsI3aH C BHeJpeHHEM MexXaHW3Ma pa3MHOXKEHMsI uepe3 JieJieHHe
(paccTaB/ieHHbIE HOTH).

Ecnu JBa 158105 HECKOJIbKO HETIEPECEKAIOLINXCSA
[IpoctpancTBeHHBIX  ypoBHeW  (pa3Hble  IIpocTpaHCTBEHHBIC
«ITaXU») UMeNM pa3Hbie [IporpaMmbl DBOIOIMH, KOTOpPBIE ObLIH
ABTOHOMHBIMU I10 CBOMM ILIEJISIM, TO JAHHBIC YPOBHU, WIIN «ITAXKUY,
M300pKAINCH NMApAJIICTbHBIMU U HE 3aBUCEIHU JIPYT OT JIpyra.



Cama BepeBka, mMeromiasi JiBa CTPYKTYpPHO IEpPEIUIETEHHBIX
anemenTa (IIpoctpanctBo wm Bpems), NpoXoauT MPOIECCHI
KBaHTOBaHMs, 4YTO MNPUBOAMUT K oOpa3zoBaHuio IIpoctpaHcTBEeHHO-
BpemeHnHoro noroka, Hy>KHOTO 10 CBOMM CBOMCTBAM U IapamMeTpam
s Monenupyemont  IIpoctpanctBenHo-Bpemennoit Cpenpbl; #
nanHas Cpena oOs3aHa Oblla BOCCO374aTh, WM CKOHCTPYUPOBATh,

KOHKPETHBII HCTOPHYECKHI nepros Ha 3emie®,

32 B atnx Cpepax Ha CerogHsLLHUA [eHb COXpaHeHbl Bce npolleline B
ncropum Pachl; otctoga nexogsat n HI10-o06bekThl, 1 xusble CywecTtsa. [loaTomy
Mbl 4acCcTO Ha3blBAEM Takue Mupbl napannenbHbIMA U NPUNUCbIBAaEM UM
BHE3eMHOW xapakTep. ECTecTBEHHO, 4YTO TEXHUMYECKMA YPOBEHb TaKUX
HEBUOUMbIX MUPOB HaxXOAUTCA HEU3MEPUMO Bbllle [OOCTMXKEHUA Hallewn
umsunuaaumm. OOHaKO HUKaKMX BHELWHWX BO3OENCTBMM OHWM Ha Hac He
okasbiBaloT. Bce BnusaHWA Ha Hale Yyenose4vecTBO € 4-ma [HK-Hykneotngamu B
reHoMe UCXOAAT OT rnaBHbIX boros, HaXOOAWMXCS NOYTU Ha sape Halen 3emnu
B cBoen Obutenu — CtpaHe boros ¢ lopon Mepy.
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Hanuuue oxkpyriieHHbix aHully, KopabJied CBUJETENbCTBYET He

TOJIBKO O «IIPUTHUPKE» BHYTPEHHUX 3JIEMEHTOB JAPYT K APYry, HO U O
dbopMHpoOBaHME (QYHKIMOHAJbHBIX CBSI3eM MeXJAy HUMH. A 3TO
JOCTUTAJIOCh TpPU TOMOIIM KBAaHTOBAaHUA (He TOJbKO Ha/JM4He
KBaHTOBaHHbIX BepeBok kak IlpocTtpaHcTBa-BpemMeHu, HO U UX
3aKpelJieHHe HaBepxy B eauHOW Touke Haj Kopabsem). Hanuuume
«CeTOK» CBUJETeJbCTBYET O LieJieHallpaBJeHHOM KBaHTOBAaHUU
GYHKIMHA U QYHKIMOHAJIbHBIX OPraHOB B €/IMHYI0 (QYHKIIMOHAJbHYIO
CUCTEMY.

Takum oOpazom, Ilpocmpancmeenno-Bpemennas Cpeda —
3TO 3aMKHYTO/pa3oOMKHyTas JMHAMHYECKas CHCTEMa, B KOTOPOM
UJIYT TPOLECCHl MOCTOSIHHOTO pa3BUTHs. Tak Kak HU Bpewms, Hu
[IpocTpaHCTBO — HE SBIAKOTCS 3aCTHIBIIMMU KATETOPUAMH, TO
[TpoctpancTBenHO-Bpemennas BepeBka (kak cucTeMHBIH 3(dekT
UX KBAHTOBAaHMS) TIPH «PACKPyYMBAHWH» JiaBaJla HY)KHBIC
cucteMHble 3(PPEKThl, HAKOIUICHUSI KOTOPBIX PEATM30BBIBAIUCH B
Opomonusax Ilpuponsr u  Kusznu. IIpoektupyempie ycioBus
CTAaHOBWJIMCh OCHOBOM B CO3JaHMM HYXHOH, C 3apaHee
IIOCTABJICHHBIMM 1EJISIMA W yCTaHOBKaMH, lIpocTpaHcTBEHHO-
Bpemennou Cpensl. B storn Cpene peanus3oBbiBanuch [IpoekTsl n
[Iporpammel, 3anoxkeHHble boramm B OBomonuto Ilpupoast wu
JKu3zHu; 3/1ech TakKe IUIA MPOLECChl 0TOOpa U CEJIEKIMU CO BCEMU
HEOOXOAUMBIMH I DTOTO 00OBEKTAMHU UCCJIEIOBAHUN.
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JTambl [IporpaMMbl o MOJIyYEHUIO MPOIIECCOB
CaMOOIJIOIOTBOPEHUs] B EJUHOM 1ie/IoM KUBOM BellleCTBE Ha OCHOBeE
pasgenenus 23- My»CKoW mnoJsioBod XpomocoMbl. bor udepes Ilocox
yKa3bIBaeT Ha u3aMeHeHue /[BxxkeHus YepHoit MaTepuu.

Takue IIpoextet u IIporpamMmel 3aknajabIBaIvMCh BO BCE
ITIpoctpanctBeHHO-BpeMennbie Cpeapl, KOTOPhIE MOMEMIAINCH, TO
€CThb «OIlyCKaIuCh», B [IpoctpancTBennsie [1y3bipu.
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OnHako 37€Ch UMEIHCh U ONPEACICHHbIE OTPAHUYEHUS. JIBE
IIpocTtpancTBenHo-Bpemennbie Cpeapl HE MOTJIM OJTHOBPEMEHHO
cymiecTBoBatb B enuHoMm IIpoctpanctBenHom Ily3eipe 0e3
co3aaBaemMoil rpaHuiibl — BpemenHoro 0apbepa. Takue xe bapbepsl
UMeNInch W Mexay Bcemu IIpoctpancTBeHHbIMU [ly3bIpsimu.
Jlanubie Bpemennbie Oapbepbl Tpaduyecku 0003HAYATUCh 4Yepe3
cBoeoOpa3Hbie «KOJbs-KpeIICHUS.
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[Ipu sTom cama «BepeBka» — TO €CThb camMoO K8AHMOBAHUE
llpocmpancmea-Bpemenu — «UCXOAWIO» W3 CBOCOOPA3HOTO
«BepereHa», B KOTOpOM H3HadaibHO 93TO IIpocTpanHcTBO-Bpems
HAXOJIMJIOCH KaK Obl B 3a4aTOYHOM COCTOSIHUM — OHO H3BJIEKAJIOCH
Kak Obl W3 HEOTKyJa, wu3 Joboid Touyku uU3HAYAIBHOIO
I[IpocTpaHcTBa, To ecTh U3 «Hurne n Bezne»®2,

Cresa: «BepeTeHo» ,zum BepeBku. Cnpaea ernem ,qm:[ BepeBKH

33 9T GeckoHeuHble Touku, OTKyda BbisBnseTcsa [pocTpaHcTBO-Bpewms,
cywiectBytoT B abcontoTHocTM — becnpefenbHOCTW, KoTopasd HasblBaeTcA
Konbuom «He lMpectynu». Konbuo «He lNMpectynu» He ecTb MECTHOCTb, Takxke
OHO He MOXeT ObITb N3MepPEHO pacCTOSHUEM: 3eCb He CYLLECTBYET HU BbICOThI,
HA  WWPOTbl, HXM TOMWMHBI, HO BCE €eCTb Heumsmepumas rnyouHa,
NPoOCTUpaKLLasACa CHU3Y OT (PU3MYECKOro K «napameTtausnyeckomy», Unu K
HemaTepuanbHbIM MUpaM 13 3TOro Mmupa.
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Csesa: Ha masikax, KOTOpble HAXO4ATCA Ha Iyledax bora, HaxoaaTc
ABa MoTka cBepHyThIX YepHoro ¥ 3emHoro IIpoctpancTBa. Takxe BUCAT
Y BepTHUKaJIbHbIEe TOTOKKW BpeMeHU ¢ pa3HbIMU HalpaBJeHUSIMU. Bpemsa
3akaH4YMBaeTcsa KoJsibeM-KpensieHueM, KOTOpblM boru «BOUBain» NpHU
co3ganun IIpoctpaHcTtBeHHO-BpemenHoun Cpegbl U TeM CaMbIM
OTrpaHUYUBaJIM (PUKCUPOBAHHBIM TNepuof, JJsd HabJAeHUHA 3a
uccienyeMblM OOBbEKTOM. B pykax HaxoJUTCA HECKOJbKO IOTOKOB
cBepHyTOro BpeMeHH, KOTOpoe NpejCTOUT elle B OyAylleM MNPOUTH
3eMiie. Cnpasa: bor fepKUT B pyKax MOTOK BepeBKU KakK HepacKpbITOe
PHK-IIpoctpaHcTBo-Bpemsd ¢ 1-m 3emubiM PHK-HyK1eoTH0M.
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Cnesa:. Ilpoexkt IIpocTpaHcTBeHHBbIX Ily3biped C pasHbIMU
[IpocTpancTBeHHO-BpeMeHHbiMU CpeflaMu: cieBa — B 6yayiieM [ly3bipe
oynet HaxoauThcsa OxHa IIpocTtpaHcTBeHHass Cpega (Tpu BepeBku), B
npasoM [ly3bipe boru miaHUpyrOT COBMECTUTh B OJTHOBPEMEHHOCTH /iBe
[IpoctpancTBeHHble Cpeabl (nATh BepeBok). BepTukanbHasg Ilanka —
nokasaresb /IBuxkeHusa YepHoro Bpemenu. Cnpasa: IlpoekT
[IpoctpancTBeHHO-BpemenHou Cpegawl, rae IlpoctpanctBo u Bpems
UMerT /[IBUKeHUd TOJIbKO elle B [JBYX HallpaBJIeHUAX, I03TOMY
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HaXogATCA B eJUHOM KBAHTOBOM COCTOAHMUMU.
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PackpyuuBanve BepeBku u ee HaTsaxeHue. B pykax bora
HaxoauTcd /IKez ¢ 4eTbIpbM4 NepeKJIaMHaMy, ceJ0BaTeJbHO, JaHHAA
BepeBka npepHasHadyeHa aJida IIpocTtpaHcTBeHHO-BpeMeHHou Cpefbl,
KoTopasi OyJleT CyllecTBOBaTb Ha MPOTsKeHUU Bcer IBosouuu PHK-
Mupa. CieBa HaxoauTcd WKypa Jleomapaa — cumBoJ [liaHeTapHBIX
PekoppoB.

\

PackpyuyuBaHue BepeBKU U ee HaTsKeHUe. BHU3Y JiexKaT «KMOTKHA»
BepeBok. I'oToButcd [IpoctpancTtBeHHO-BpemenHas Cpena, koTopas
OyZeT CyleCTBOBAaTb BpPEMEHHO.

Onnako te IIpoctpancTtBeHHO-Bpemennsie Cpenbl, KOTOPBIE
HAaXOJWJINCh HA TOBEPXHOCTH [InaHeThl W HE MNOMEMAINCH BO
BHYTpeHHHE Toa3eMHbIe [IpocTpancTBennsie [ly3bipy, oHM Bcerma
COCTOSUIM W3 MHOXKECTBEHHBIX ABTOHOMHBIX M MHOT'OCOCTABHBIX
Cpen. Ilostomy st otnensHble Cpelibl MPOCKTHUPOBAIUCH B
MOJIEBBIX YCJIOBUSIX M OBUIM YacTO 3aBUCUMBI OT BHEIIHUX
(reorpadryeckux, KIMMAaTHYECKUX U MTPOY.) YCIOBUI 3eMITH.
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Pannssa Atsnantuga, 200 MaH sieT Hasaa. YeTtBepTas Paca Jlemypo-
AtnanToB. B kKaxgoi umeromeit orpagy KneTke o603HaveHbl 1esieBble
YCTAaHOBKH, BXOAAWKX B obuyto I[lporpammy 3JBosrouuu. M Bce 3T
MecTHble [IporpaMMbl OCYLIECTBAAITCA B paMKax o0O0Ied 3eMJy,
MOBEPXHOCTb KOTOPOU 3aBUCUMA OT KJIMMATHUYECKUX U IPOYUX YCIOBUMU.

AtnanTuga 65 MuH JieT Hasa/l. Havasio ru6esiv JUHO3aBPOB.
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MO>HO CpaBHUTb JJUHAMUKY B pa3BUTHM [IpocTpaHCTBEHHO-
BpemeHHbIx CpeJ Ha OCHOBE TOJILKO OHOTO OCTPOBa B ATJIaHTU/IE.

Ecim  boram TpeOOBAJIOCH  MOCTPOUTH  3aMKHYTBIH,
n3onvupoBanubld  [IpocrpancTBeHnbit [ly3biph, HE HWMEIOIIETO
HUKAKUX CBSI3€d C TOBEPXHOCTHIO 3EMJIM, TO €CTh C BHEIIHEHU
cpenoit Hamel Ilmanetsl, To naHHoe CoopykeHue 00s3aTeIbHO
OBLJIO OTMEUEHO «3aMKOM» — MEPECEYEHUEM JIBYX KOHIIOB Y OJHOM
Bepesku.

3aMoOK BepBKI/I M30JIMpyeT Cpey.




CneBa: 3aMKHyTaH Cpe,qa Hal'lpaBJIEHHaH Ha cMenieHUH YepHoU U
3eMHOM MaTepui, IJIIOC 3aKJ1a/IKa B HUX MeXaHU3Ma JieJIeHUs (KImaru»).
Cnpasa: 3aMKHyTas U u3osupoBaHHas Cpesia ¢ 0oTpabOTKOM MexaHU3MaA
BHYTpPEHHEro II0JIOBOTO PAa3MHOXKEHHS NpPH PaBHO3HAYHOCTH [BYX
MaTepuii (cumBoJI PbIO).
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3aMKHyThIe [IpocTpaHcTBeHHO-BpeMeHHble Cpeabl.

IHosHOCTBIO 3aMKHYTbIe Ily3bIpHM, KOTOpBIE HHUKOTAA HE
OTKpbIBalOTCA (TO €CTh IOJIHOCTBIO TICPEKPBITBI OT JIFOOBIX
Bo3JielicTBHi) — 9710 Ily3bIpH, He CBs3aHHBICE C DBOJIOIMCH
Marepun 3emsmm  u  OBomornven JKW3HM HA  HEW; OHHU
MpeIHa3HAYEHBI TOJIBKO JIJISI caMUX boros.

Cambii kpynHbiM 3amkHyTbiM lly3pipp — Crtpana boros —
HaXOJIUTCS Ha CErOJHAIIHMI JieHb Ha riyouHe 6osxee 2000 kM moa
KopoH, BMemaeT 6% oowvema 3emnu. HuxHuit ee kpait HaXOAUTCS B
MECTaxX CONPUKOCHOBEHHS MAHTHUU W PACIUIABIIEHHOIO BHEIIHETO
AIpa, TO €CTh HA UX TPAaHUIIE. /[Ba €€ KOHTMHEHTA, HAIIOMUHAIOIINX
marepukn Hamux CeepHou M HOxkHOM AMEPHK, pPacCIOIOXKEHBI
npsiMo o7, AGpUKON M YACTUYHO TOJ ATIAHTUYECKUM OKEaHOM
(Adpukanckas LLSVP), a naBa npyrux KoHTHHEHTa (ceiyac OHU
CTaJy JBOMHBIMH) — IOJ IEHTPaJbHOM 4YacThi0 THXOro OKeaHa
(Tuxooxeanckas LLSVP)34. Dtu 30HBI Ha3BIBAIOT CyIEPILIIOMAME®Y,
MOJ3EMHBIMU «KAIUIAMU», «ITY3bIPIMU», Kaxjaas u3 kotopeix B 100
pa3 Bblllie TOpbl OBepecT. B tonuny onn umerot pasmepsl B 1000
KUJIOMETPOB, 4 B IMOMNEPEYHUKE — HECKOJIBKO THICSY KHIOMETPOB.
O06e 3TU 30HBI XapAKTEPU3YIOTCA HEOJHOPOIHOW CTPYKTYpPOil,
MPEJICTABIICHbBl  YETKUMH  TPAHUI[AMH, TOKPBITHl  3aIIUTHOU
000JI0YKO#, KOTOpBIE CIY>KAaT CBOErO POJia 3alIUTHBIM IIUTOM OT
OKpy’Karomieit ux Mantuu. Ho, B 11000M ciyyae, IUIOTHOCTb

34 B aTux cynepbniomax npoxuearoT Hawu MepBoHavanbHble Born 1, MoxeT
6bITb, Born ¢ Mepkypus, npubbiBluMe Ha 3emnto rae-to 500 MnH neT Hasag u
12 700 neT Ha3ag.

35 CtpaHa BoroB — CcTpykTypHasa eguvHuua 3emMnu — BOCMNPUHMMAETCS
COBPEMEHHOW HayKOW KaK CyneprnsiloM, YTO B KOpPHe SBMSETCA He8epHbIM
3HaHuem.
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Marepun BHYTpU «Iy3bIPEN» 3HAUYUTEIIBHO MEHBIIE, HEXKEIHU 3a
npeaeaaMu 3TUX 000JI0YEK.

Ot «lly3plpu», WM «Kamim», JIEKAT BOKPYT 3KBAaTopa M
UMEIOT HEMOCPEJICTBEHHBIE BHIXO/IbI HA MIOBEPXHOCTh 3EMJIH B BHU/IE
TE€XHOJOTUYECKU BBICTPOCHHBIX BEPTUKAIBHBIX TPYOOTYHHEIEH,
COCJMHSIONIMX MaHTHIO, KOPY U MMOBEPXHOCTh 3EMIIH.

Hayka He MOXeT oOTpuLIaTh BO3MOKHOCTH CYILIECTBOBAHUS
MHUPOB BHYTPU MHUPOB, B YCIIOBHUSIX, COBEPIICHHO OTJIUYHBIX OT TEX,
KOTOPBIE COCTABIIAIOT NPUPOAY HALIETO MUpa. Takxke HE MOXKET OHA
OTPUIATh, YTO CYIIECTBYET W3BECTHOE COOOILIECHUE MEXKIY
HEKOTOPHIMU M3 ATUX MHUPOB M HamUM MHUpPOM. OcoOble KaHalbl
CBSI3U MEXAY 3TUMHM MHUpPAMH HaxXOJATCS B panioHax CeBEpHOro u
FOxHOTO MOJIOCOB, TJe HAOMIOJAIOTCS MarHUTHBIE AHOMAaJIHH,
CUJIOBBIC U DJJIEKTPUUYECKUE 3aBUXPEHHUS, IOBBILICHHASA IUIOTHOCTH
aTMocdephl.

[Tockonbky ceilicMuueckass Tomorpadus  BBISIBHIIA, YTO
CEMCMHUYECKHUE BOJIHBI, IPOXOAS YEpPe3 3TH CKOIUICHHUS CXKATOU
IIOPOJIbI, 3aMETHO TEPAKT B CKOPOCTAX, MOCTOJNBKY OTH JIBE
CTPYKTYphl MOJyuusid Ha3BaHue «KpymHbie 00JacTM C HHU3KOU
ckopocthio casura», wim LLSVPs — large low-shear-velocity
provinces®.

36 Bonee nogpobHo 06 uccrnenoBaHMax aTux LLSVPS MOXHO 03HaKOMUTLCS
no appecy: https://eos.org/features/the-unsolved-mystery-of-the-earth-blobs -
«The Unsolved Mystery of the Earth Blobs» («HepasragaHHas TanHa 3eMHbIX
Kanesnb»).
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AdpukaHckas LLSVP mno BHemHMM KOHTypaM o06pa3oBaHa
JBOMHbIMKM MaTepukaMu Crtpanbl boroB; TuxookeaHckasa LLSVP
06 beJUHSET JpyTHe [Ba OTAeJbHbIX MaTepuka CTpaHbl boros.

Ho Bepuemcs k IIpoctpancTtBeHHbIM [ly3bIpsiM, HUMEBIINM
CBOI0O HCTOpPUIO B CTpoUTENbCTBE JKu3Hm Ha 3emiie. OHH YacTo
MMeEJIM BBIXOJ Ha ee moBepxHOocTh. [loaTomy BepeBka 00s13aTenbHO
yKa3blBajla Ha Takue «Opemmu» B CBOEM HATSHKCHUM WM HMesia
OTJICIIbHBIA «BXO/BBIXOI».

Ecau ke cozngaBaemoe [IpocTpancTBO ObUIO Pa30MKHYTBIM, TO
€CTh UMEIUCH CBSI3U M BIIMSHUS OT CyliecTBYyromen Toraa [Ipupoas
3emuH, TO KOHITBI BepeBku «Brcenn» B CBOOOTHOM MapeHUH.
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Ecin npoektupyemoe IlpocTpaHcTBO BMmemaio B ceOs
HECKOJIBKO COCTAaBIJISIIOIINX €€ BHYTpeHHUX Cpen, TO KOJIMYECTBO
BepeBok COOTBETCTBOBAIIO MX HYXXHOMY KOJIMYECTBY; YHUCIO K€
BHyTpeHHUX [IpocTpancTB-BpemMeHu MOrio ObITh HEOTPAHUUYEHHBIM
(HO 0Os13aTenbHO ¢ BpeMeHHBIME Oapbepamu).
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OnHako, ecnu B XOJIe OBOJIOLMU MPEAINOIaraloch HMETh
HEepaBHOBECHBIN ee¢ OOphIB WM ke TpeOOBaJIOCh IO MCTCUCHUHU
omnpeAeseHHOro orpe3ka Bpemenu BHectn B 3Ty Cpeny HOBBIN
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bnok, To gaHHbBIM HemocTaromuil oTpe3ok IIpocTpancTBa-Bpemenu
BOCCTAHABJIMBAJIM H, B COOTBETCTBMM B HOBBIMHU 3aJayamu
AKCIIEPUMEHTA, BHOCUJIM €T0 BO BHYTPb cTapoi [IpocTtpancTBEHHO-
Bpemennoit Cpenpl

[Tpu cozmanum [IpoctpancrBenHO-Bpemennou Cpeibl, Mpexae
BCETO, YUYWUTHIBAJach caMa €€ CTPYKTypa, KOoTopas Morja ObITh
IIPOCTOM U COCTOATH JIMIIb M3 OJHOTO <«3Taxa» WIM MOIJa
BKJIIOYATh B CE€Osl HE TOJIBKO HECKOJIBKO «3TAXKEU» € pasHbIMU
[TpocTpaHCTBEHHBIMU YPOBHAMU (3TO OBLIO CBS3aHO C IUIOTHOCTBIO
Marepuu), HO W MOIJIa COCTOSATH M3 aAJITOPUTMOB OTJICIBHBIX
NEUCTBUM, KOTOpbIe OBUIM BIHCAaHbI B COCTaB MHOI'OYHCIICHHBIX
uene IIpoekra. Ho B nobom ciyuae, kaxaas BHyTpeHHsst Cpena

HMCJIa CBOIO I'NIaBHYIO L CJIb.

g i £

Ha aByx ypoBHSX 3ap0rK/ar0TCsl 0JUHAKOBBIN BU/ AHLIEKIaAYI[HX.
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] PN | e ST DiEseese RS P f
/IBa «aTaxka» C pa3HbIMHU JeUCTBUAMU boros, BxoAd1ux B Cpeny.
3/1eCb IPOMCXOIUT OJTHOBPEMEHHOE COeJJUHEHUE JIBYX BU/IOB
IBOJIIOLIU .
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I[Ipu  3ToM  HHCTpyKuMs, CBsi3aHHass C  CO3JAHUEM
MHOTOSIPYCHOU [TIpocTpancTBeHHO-Bpemennoun Cpensr,
MIOMENIANach PsIIOM C HEW — ClpaBa WIM cieBa. biarogaps takowu
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NHCTpYKIIMM MOXHO OBLJIO BCErJa MOHATh HAa3HAYCHUE U 1IEJb
co3niaBaeMmoit CpeJibl.
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Nuorga B oraenbHbix Ily3blpgX — 1O CpPaBHEHUIO C
MMOBEPXHOCTHIO 3E€MJIM — OYEHb pasHUIOCH lIpocTtpancTBO-Bpems,
Tak KaKk boru IOmKHBI OBUIM — OYEHb 3aJI0JITO JI0 TPOCKTUPYEMOTO
BpEeMEHHU — MpoBepsITh cBoM IIpoekTrl. [ToaTomMy rpaduuecku Bceraa
CTABWICS HAKJIOHHbIU GepmuKalvbHulll bapvep, KOTOPBIM O3Hayall
yckopeHHoe Bpemennoe byayuiee.

2 L
< - .
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BpeMenHoM bapbep n3o6pakeH ¢ BEpXHUM H

B Hacrosmee Bpems CyHMIECTBYKOT Ha 3€MIIE MOJ3EMHBIE U
HazemHble  lIpoctpancTtBeHHO-Bpemennsie  Cpenbl,  KOTOpBIE
OTJIMYAIOTCSI 10 CBOMM IIE€JIEBBIM Ha3HA4YC€HUAM. Eciu moa3zemHble
Cpenpl ObUIM MOCTPOEHBI JJIsi OYE€HBb JIMTEIBHOTO MCIIOJIb30BAHUS
(marpumep, Beunble Cpenpl peryiupyroT DBOIIONUI0 3eMIIH), TO
Hazemuble Cpenbpl €O BPEMEHEM YHHUYTOXKAIWCH IO MEpPE WX
HEHY>KHOCTH. MOJXXHO JIUIIb JOTaAbIBAThCS, KaKoWl (QU3MYECKui
MaTepUaNl U KaAKHE TEXHUYECKUE CPEACTBA MCHONB30BAIA born 1t
CTpOUTENILCTBA Takux BOT AmHrapos, PesepByapos, Ilomnocrteri B
rryoude 3emim. Takke MOXKHO JIMIIb BOOOpa3uTh, KaKylo
TEPPUTOPUIO HA TIOBEPXHOCTH Hamen [lnanersl 3aHuManu
nojo0HbIe coopyKeHus. Jla m Ha Kakyl TJIyOMHY OKEAaHOB WJIU
3emuin ux omyckanu. EcrectBeHHo, BHYyTpH 3Tux Ily3biper nMenuce
Cpenbl CO CBOMM MUKPOKJIMMATOM, aTMOC(HEpOH, MIIOTHOCTHIO.

Bboanmue Iy3uipu

Coznanne boavuux Ily3vipeii — ¢ HATUYUEM B HUX OTPOMHBIX
BHYTpeHHUX [IpocTpancTtBeHHO-BpemeHnHbix Cpes — ObUIO CBS3aHO
C TEMHM IUIOWAJSIMHA 3€MJIM, KOTOPbIE IPEIHA3HAYAINUCH IS
TOCTHXKEHHUS NAAHemapHulX ISl HEe 1ETEH.

Tak, Hanmpumep, oT AHTapkTuiabl 10 CeBEepHOro MoJIOCa,
TouHo coBnagas ¢ 180-m mepummanom, yepe3 Bech Tuxuii u
CeBepHbINl OKEaHbl, MMPOXOJAUT CION BEPTUKAIBHBIX CKaJl, KOTOPBIA
Ha3biBaeTca «Benukon benon CTeHOM». DTO TMTaHTCKOE CTPOEHHUE
JIEAT Hally 3€MIII0 MPAKTUYECKH POBHO Ha JBE 4dacTd. J[nuHa
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rurantckoit Ctennl coctapisieT moutu 20 000 kumoMeTpoB, MMpUHA
pazHuTcs oT 1 Kuimomerpa A0 4 KUJIOMETPOB, a BBICOTA MECTaMU
nocturaeT 6  KWIOMETpoB (B 3aBUCHMOCTH OT  TUIYOHHBI
KOHKPETHOI'O MecTa B okeaHax). IIpm sTtom CTeHa Ha BCEM CBOEM
NPOTSHKCHUM HMMEET pa3HbId XapakTep CTpocHHsS (pa3IMyHbIC
KOHCTPYKLIIMM  CKajl,  IUIACTUHBI,  KOJIOHHBI,  JIAOUPHUHTHI,
UpaMHJIaIbHBIC BBICTYIIBI, BOPOTa, MOXOXKHE Ha HUTO3bI). Cama
CreHa MOJJIEPKUBACTCSI CUMMETPUYHBIMU KOHTPpPOpCaMU; BOKPYT
cteHbl Haxonstcs [lupamunabl, 600-MeTpoBbIE KypraHbl, TPYIIIbI
IJIOT, CTOSIIIME BEPTUKAIBHO; HAOJIIOJAIOTCS CIIENbl JAEATEIbHOCTU
KaKUX-TO APEBHUX MHCTPYMEHTOB.

[ens Takoro BoaHo-noazeMHoro IIpoctpancTBa — perynsuus
JBWKECHUS 3€MHOI0 1apa.

K stomy [IIpoctpanctBy co CTeHOM NPUMBIKAET U
ITIpoctpanctBo mox  AHTtapkrupoi (CTeHa JenmMT ee  Takke
nomonam). O6a 3tu [IpocTpaHCTBA CUCTEMHO YpPaBHOBEIIHMBAIOT
[Tomroca 3emun.

JIocTaTOYHO BCHOMHUTH BIIMSAIHUE OTUX [IpocTpaHCTB Ha
JIBMKEHHE 3€eMJIM B TOT HCTOPUYECKMH MOMEHT, Kkorja boru
roropunu Ilnanery k co3ganuro Ha Heu IlepBoro Marepuka
(mepBOro KOHTHHEHTAJIBHOT'O HAJIBOJIHOTO OOpTa) JUIsl CO3AaHUS Ha
atoM Marepuke IlepBoii ManBanTapuoii Packl (KemOpwuiickwuii
B3pbiB). U Torma, 560-540 muH ner Hazam, 3eMis COBepIIWIIA
«KYBBIPOK» B KOCMHUYECKOM TpocTpaHcTBe Ha 90% oTHOCHUTENHHO
OCH BpalICHUsA, TO €CTh HAYAJIIOCh CMEIICHUE TBEPAOM BHEIIHHEHN
KOpbl 3€MJIM OTHOCHUTEIBHO €€ BHYTPEHHUX IuacToB. [Ipu Takom
OJJTHOBPEMEHHOM CIOJI3aHUU BCEX 3€MHBIX MaT€pUKOB CEBEPHBIN U
HO»XHBII MOJFOCHI NEPEMECTHIIMCH HA DKBATOP, & JIBE€ JUAMETPAIBHO
MTPOTHUBOITOJIOAKHBIE TOUKH HA 3KBATOPE CTANIM HA3BIBATHCS HOBBIMH
nojirocaMu. B 3TO TuTaHWYeckoe BpalmieHHe (€IUHOBPEMEHHBIH
CIBUI BCEH 3E€MHON KOpBI) OBUIM BTSHYTBI BCE KpPYITHBIC
KOHTMHEHTBI, KOTOPBIE C Pa3pylIUTEIBHO BBICOKOM CKOPOCTBIO
JABUTAINCh B 00HOM HampaBicHHH. (DTUM  OJHOCTOPOHHHUM
JBUKCHUEM KOHTHHEHTAJIBHBIX MACC MEXHOJ02U4ecKUuli TPOoLecC
OTJINYACTCS OT MPUPOJIHOTO ABMIKEHUS TEKTOHHUECKHUX IIaTHOPM.)

Jis MEHEE 3HAYUTENbHBIX Leynen IIPUMEHSAIUCH
W30JIMPOBAHHBIEC bonbime [IpocTpaHCTBEHHBIE [Ty3bIpH,
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npeaHa3HauYCHHBIC IS HAONIOJEHHMS 32 BCEMH XKMBbIMU DopMamu
(MajbIMHU ¥ OOJIBIIIMMHU):

- BBICTpAMBaHHE U KOPPEKIUS T€HHOTO, (DH3HOJIOTHISCKOTO H
(YyHKIIMOHATBHOTO aIapaToB IS ONPEISIECHHBIX KJIACCOB KHUBOTO
BEIIECTBA;

- CO3JIaHNE KOHKPETHBIX (PYyHKIMH, (QYHKIIMOHAIBLHBIX OPTaHOB
B )knBOoM CyIIECTBE MM OTACIBHBIX BUIOB XKUBBIX CYIIECTB;

- BRICTPaWBaHME JIFOOBIX BHEITHUX U BHYTPEHHUX BO3JACHCTBHIA
Ha KOHKpEeTHBIE skuBbIe CyIIecTBa.

Otn xuBblie @opMbl OBLTH BaXKHBI 111 boros, Tak kak UMEHHO
OHM SBJSJIUCh HE TONBKO OOBEKTaMH, HO U MpeAMETaMu
JUTUTEIIbHBIX H3YYCHUM M TIOTOMY JOJDKHBI OBLIM II0JBEPraThCs
Pa3IMYHBIM U3MEHEHUSM.

Coznanune yxe npyrux — Cpeonux wia Manwvix IIpocTpaHcTs,
c 6ojee y3KMMU, TPOMEKYTOUYHBIMH, IEISIMHA — OBIJIO OOYCIOBICHO
NeATeNbHOCThI0 boroB, KOoTOpas Obljla HampaBlieHa Ha JIOCTH)KCHUE
MECTHBIX PE3YJbTAaTOB, BCE 3TO JOJDKHO OBLUIO CHOCOOCTBOBATh
YCTAHOBJICHUIO 0o0Jiee JIETATBbHOIO M TIIATEIBHOTO KOHTPOJIS
(OIlEHKH ¥ KOPPEKIIMH) CO CTOPOHLI boroB B 001acTu DBOIOLNH
3emuu 1 JKu3Hu Ha Hell.

Actpaabhbiid __ Ilgan  DBoswouun __ u__ 3emuoi _ Iliaan
IBOJOUMH

B atux Ily3sipsx co3naBaemsie [IpocTpaHCTBEHHO-BpemeHHbIe
Cpensl umenu oea Ilpocmpancmeennvix <«Imadxca», OJIUH U3
KOTOPBIX HAXOOWICA Ha Acmpanbhom niawe, HA KOTOPOM
MPOUCXOAMIIA IBOJIIOIUS A(DUPOOOPaA3HBIX, aCTPAJIbHBIX pac; APyrou
[IpocTpaHCTBEHHBIN «3TaXXk» — ObLUI MOMEIIEH HEMOCPEICTBEHHO Ha
3eMutto — 3eMHOU niaH.

B Te panHme Beka nuiIb OaHA AcmpanbHas SBOJIOLUUSA
HaxoJujaach B Mpollecce mporpecca, U o0a IjIaHa, acTpajbHbIA U
bU3NUeCKU, XOTS W Pa3BUBAIKNCH BOJb TMapajlIeIbHBIX JIMHUH,
TEM HE MEHEE, HE UMEJIM HEMOCPECTBEHHOTO COMTPUKACAHUS MEXKTY
co0or0. MHbIMH clOBaMH, 3€MHBIE YCJIOBHS, CYIIECTBOBABIIHE
TOrJIa, HE MMEJM KacaHWs K IUIAHy, Ha KOTOPOM HPOHCXOJMUJIA
ABOJIIOIUSA 2PUPOOOPA3HBIX, ACMPATIbHBIX PAC.
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[IpyurHa UCXOAUT U3 TNAPAUICIBHOIO Pa3BUTUA 000OUX
manos®’ Marepus, TO ecTh AcTpainbHas dBONIONMS U (PHU3MUECKas,
uiM  3eMHas, DABOJIONMS HE HMEIOT  HEMOCPEICTBEHHOTO
CONpUKacaHUs MEXAy coOOM; B JIIOOOM cilydyae, acTpaJibHOE TEJIO
HE3aBHCUMO OT (PM3HYECKOro>S,

Tonbko JUIIL B OTHOCUTEIBLHO HEJABHUE TI'€OJOTHUYECKUE
nepuoabl (HaunHas ¢ sBojrouuu Ilstoit MauBantapHoii Pacel ¢ ee
JIHK-HyKkIIeoTHAaMH) CHOUpaAJIbHOEC TEUCHHWE 3aKOHA  IIMKJIOB
BoBJIekyIO [lpupony u uyenoBeyecTBO B caMmyro HUBIIYHO (a3y
(¢u3uueckol  HBOJIOIMU — IJIJaH  Trpyooll  maTepualibHON
npuuuHHOCTH (Hamma 3emusl  MPOXOJAMT ceddac depe3  «dasy
oburaemMocTu»). 31mech AcTpajdbHas »JBOJIONHUS CIHMBAETCI C
usnueckoii sBomonmen®® (orcroma w HaumHaercsa Teopus Y.

JlapBuHa).

37 CnenyeT OTMETUTb, YTO XOTHA acTpanbHbI U dusndeckue nnaHbl Matepum
crnegoBanu napannenbHO Apyr Apyry, AaxXe BO BpPEMA CaMblX OTAall€HHbIX
reoniorm4eckux nepuoaoB, TEM HE MeHee, OHM He Obinn B Tex Xe dasax
NPoOSIBIIEHNS, B KOTOPbIX OHW HaxogsaTca cendvac. 3eMns OOCTUra HacTOALMUK
cTeneHn rromHocmu nuwb 18 MnH net Hasag. C T1ex nop ousnyeckunm u
acTpanbHbIM NNaHbl CTanyM MHOroO NroTHeeE.

38 UYto e KacaeTca OKaMeHernocTel M 300M0orMYeckUx OCTaHKOB, KOTOopble
HblHe OTHocAT K [laneosot (Oosonckuin, Kembpuinckum un Cunypumnckmn,
[eBoHcknn, KameHHoyronbHbln, [lepmckuin  nepuofbl), KOTOpOMY crieayet
npunmucatb OPEBHOCTb BO MHOrMO COTEH MWISIMOHOB fET, B OENCTBUTENBHOCTHU
OHW ABNAKTCA OCTaHKamu npegbiaywero Tpetbero Kpyra. BHavane, npu >XnsHu,
OHM ObIMM TakMMKU Xe acTpanbHbiMK, Kak WU BCe OcCTanbHOe. 3aTeM OHU
andpepeHumpoBanucb, npoxoas 4epes 9T10T [lepBuyHbin  ([Naneosonckuin)
nepvog, YnJOTHUAUCL B HeM, MaTepuanu3oBanuvcb W KpUCTannn3oBasvchb,
AocTurasg ceoero npegena — nomnHon PU3NYECKOW XU3HW — Mnocsie NosiBeHus
yerioBeka, TO eCTb BO BTopuuHyto anoxy (Tpuacosckun, HOpckun n Mernoson
nepuogbl) U 4YacTU4HO B TpeTudHyr aroxy (JoueHoBbIW, [laneoreHoBbIN,
OnwuroueHoBbln, MwuoueHOBbIN nepuoabl), W cregya napannenbHo C  ero
dumamyeckon aponoumnen B koHue TpetnyHom anoxu (MnvoueHoBbIN Nepuoa) n B
TeyeHne nocnegHen YerseptnyHon, unu Hoeewnwen anoxu. Takum obpasom,
YyerioBeK HaxoguT Ternepb OKaMEHESIOCTU yXe B Buae ocdsaeMblx opm,
KoTopble Hekorga 6o adupoobpasHbiMK (A58 BOCAPUATUS HALLMX HACTOSILLMX
YyBCTB).

39 NaHHbIN nepexon JBOMIOLMKU — U3 acTparbHOro nraHa B nnaH uanveckuin —
ctan anneropuven ans onucanus «lMageHns B MaTeputo», KOTOpOE NPOM3OLUSIO B
pesynbtate BonHbl mexgy Borom u BoccTtaBwmmu ApxaHrenamum XpUCTUMaHCTBA,
nobegutenem w3 kKotopon BbIxoauT Muxaun, Boutenb HebecHbix BouHCTB
(ananorus ckonupoBaHa € WHOUUCKOW BuwHy [lypaHbl — ee TpeTben «BoWHbl B
Hebecax» Ha Onumne mexay boramu n TutaHamu, BOWHbI, NPON30LLEALLEN B KOHLE
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Ha npoTsokeHun »BOMIONMM 4Ye€IOBEYECKMX Pac, coriacHo
ABOJIIOIIMM 3€MHOW Marepuu, NpoucXoIuiI0 YINIOTHEHUE KOPEHHBIX
TUMNOB Kaxaoh Pacekl U3 acTpaibHO-3UPHOrO A0 (PU3MYECKOro
coctosiHusl. Tkanu 3eMHBIX CyIIECTB CTaJIM MNPUCIOCOOTEHBI K
HamuM, (U3AYECKUM YCJIOBUSM; TOTJAa M YeJIOBEK oOpen
dusuueckoe Tero.

Hauubiii nepexon B mup ¢usudeckoir Marepuu — B JIpeBHeM
Yyenun — wHaswpBaercsa «llagenmem», wmm «llagenmem B
Mareputo». Bo Bcex Ilucanusix 006 3ToM Jar0TCsi camble pa3HbIE
MHOCKAa3aTeIbHbIE WM ajuieropudeckue oObsIcHeHus. 3To «BoliHa
boros», B pesynbraTte KOTOpoi mnobOexaeHHbIX «CpiHOB bora»
OTIPaBUJIM B U3THAHHUE — B 00Jiee HU3KHE MaTepUalibHbIC Tela.

Ha camom nene Boipaxenue «Ilagenne» o3navaer «Ilagenue»
o0bekTa B Martepuro CeapMOro ypoBHS, WIH (DU3HYECKYIO 000-
104Ky 4enoBeka. [Ipu 3ToM 3akoHbl DBONIONUU Kak Jjis1 Marepuun
3emuu, Tak U 111 Matepun 4ea0BeKa — €IMHBI.
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[lepeBepHyTble GUrypsl — «[lafeHue» B o61acTb 3eMHOi MaTepuy,
TO eCTb MX MOCTelleHHasl MaTepHaJM3aLus CHa4yajga B o6sacte PHK-

MUpa, a notoM U B IHK-mup.

Kak Tonpko IIPOU30IIIIO ynjlOmHeHUue nepeudHsvlx, H#CUBONHbBIX
KOPEHHblLX munoe usz acmpaibHocO COCMOAHUA 00 d)us’utzecmeo,

YeTBepTon noa-packl mexay ee Agentamu n Agentamum NaTon noa-pacel).
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TOJBKO TOTAa ACTpaJibHAsI 3BOJIONUS YCTYIAET MECTO JICUCTBUIO
OOBIYHBIX (DU3UYECKUX CHJI, C KOTOPHIMU 3HAKOMSIT HAac HallH
OpraHbl YyBCTB.

OpHako OOpaTHBIM MPOIIECC — AMHAMHYECKOTO OTBETBIICHUS
acTpaJbHOIO IJIaHa OT (PU3MYECKOTO IIaHa — OyJIeT HaOI0AaThCS C
Hadasiom Illecroit moa-pacel (HaumHas rae-to ¢ 43 686 1. H. 3.),
korga JIHK-mMup craHer mocTeneHHO MEPEXOavTh B MPEIBIIYIINAN
PHK-mup. U Torna dwusuueckas 3emiisi U acTpajdbHbIN TUIaH OISITh
CTaHyT Maji0 00O0COOJEHHBIMU M TOYTU HE3ABUCAIIUMH APYT OT

apyra.

Cpeanue Ily3sipu

Cpeonue Ily3vipu — c HaauuMeM B HUX JIByX Wi 0Oojee
BHYTpeHHUX [IpocTpancTBeHHO-BpeMenubix Cpen — ObUTH CBS3aHbI
C OTPOMHBIMM IUIOIIAASIMUA 3€MJIM, TaK KaK OHU MPEIHAZHAYAINCH
JUISL TOCTHIKEHUS 9N0XANbHbIX JIJISl HEE DBOJIOIIMOHHBIX IIEJICH.

Tak, Hampumep, Ha paHHEW 3emiie Hayajlo TJI00aJIbHOIrO
ojieneHeHus «3emisi-CHeXok» oTHOcUTCes kK nepuoay 850-630 mutn
JeT Hazaj, Koraa ObUIM CO3/IaHbl CaMble PAaHHUE MHOTOKJIETOUYHbIC
KUBOTHBIC (WJIM YTO-TO CHJIBHO HMX HamoMuHaromee). K Hum
OTHOCSITCS, B TOM YHCJIE, TaK Ha3bIBaecMasl JIAHTHAHCKast Ouora (3Tu
18 pa3anuHBIX BUJIOB CYILECTB, JJIMHA KOTOPBIX JIOCTHIaja BCETO
HECKOJIbKO CAaHTUMETPOB, CTPEMUTENIbHO BO3HUKIIU, 00Opa3oBaiu
MHOKE€CTBO JKM3HEHHBIX (OpM, HO BCKOpE IIpU HU3MEHEHUU
OKPY’KalOIMX YCIOBHM IIOJIHOCTHIO BhIMepin), Ha cmeny
JAHTUAHCKOM OWOTe TpulIa 3Auakapckas Owora — Oomee
pa3HooOpa3Has ¥ KpymHas (BIUIOTH JO OJHOTO-JIBYX METPOB), KyIa
BXOJIMJIM CYIIECTBA C TPEXJydeBOH cuMmmerpueld (Hampumep,
TpUOpaxuANyM) H 3arajodHble (pakTalbHBIC PaHTCOMOPQBHI
(wapauu). M 3TM MHOTOKJICTOYHBIC 3arajJo4Hbie CYIIECTBa CO
BPEMEHEM MCYE3JIM. boibllle Takux OpraHu3MOB, HE CBSA3aHHBIX
PSIMBIM POJICTBOM € 3€MJIEH, B UCTOPUH 3€MIIU HE MOSABJISAIIOCH.

[IpyuynHOM UWX NOSABICHUA SABWINCH JBa TBOpEHUS —
[Mepeuunoe (830 MuH et Hazam;, «cozdauue paAcmMumenvbHou u
orcueomnoul dcusnu») u Bropuunoe (720 MiH JeT Hazald, <HOB0e
3apodxcoeHue pacmumenvbHOU U JHCUBOMHOU JHCU3HU, CO30aHUe
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a¢upnbix  moodeii®»). Bce 3TO  NpUBENO K IOSBICHHIO
OJHOKJIECTOYHOM W MHOTOKJIIETOYHOM OpraHMKH Ha OCHOBE
yyxepoanou PHK, uimu YUepnou Marepun.

IlepguyHoe TeopeHue: OOHOKJIETOYHble U MHOTIOKJIETOYHbIE
OaKTepUHu.

Bmopuunoe Teéopernue: nepsble MHOTOKIETOUHbIE XUBOTHbIE.

B nepuon stux TBopenunit 3emurst — a ¢ Heu u ['opa Mepy —
HAaXoAujaach B COCTOSIHMM «3emisi-CHEXOK», TO €CTh Ha 3TOM
acTpaJlbHOM ILIaHE M MPOBOJWINCH CaMbl€ ME€pPBOHAYAIBHBIC
SKCIEPUMEHTHI bOTOB.

40 BrnonHe 04eBUOHO, YTO MpU3padHbIi 3¢huPOObPa3HbIl YenoBeK Obir
CBsi3aH, B CUJTy CBOEWN OpraHmnsaumm — eCcrivi MOXHO e€e Tak Ha3BaTb — NULb C TeEM
nnaHoMm, oTKyAa nssreyeHa cybcrtaHums ero Hocutens.
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[opa Mepy (CtpaHa, uau OcTpoB boroB) B H3HAYaJbHOM
COCTOSIHUM — B HauaJjie rJiobasbHOro oJsiefleHeHUus («3eMisi-CHEeXOK»,
850-630 muH JieT Hazax). Ha kapTe mpocMmarpuBaioTcs 4-e OCTpOBa,
pas3beAMHEHHbIX MEXy COO0M epeMbIlYKaMU.

Ctpana boroB, wiu l'opa Mepy ¢ 4-Ms oCcTpoBaMH, BO BpeMs
nocaenHero oyegeHeHus («3emuss-CHexok, 720-660 MuIH JieT Ha3an).

3eMJIsl B T€ JIHM JJIs1 HAIIIETro rjia3a Obljia elle Mpo3padyHoil, aa
u camu boru co cBoeit Hebecnoit Cepoii — Takxke nmpeObIBaiu B
HeBuaumMoct. IlosTomMy kameHnb HWMku, uzoOpaxkaromuii CtpaHy
boroB, mpencraBiieH ODHOPOAHOW OKPACKOW M HUMEET CHU3Y
CIUIOIIHYK) KaWMy C TApAUICIbHBIMU JUHUAMU-IITPUXOBKAMUA
(HaMek Ha 00 bIIyIO po3pauyHocTh Chephr).

ClienoBaTenbHO:

- nepBbid [IpOCTPaHCTBEHHBIN «3Ta)X» HAXOJWICA HA YPOBHE
Actpanbeaout Ctpanbl boros;

- BTOpou [IpOoCTpaHCTBEHHBIN «3TaXK» — 3TO HEMOCPEACTBEHHO
duzuyeckas 0007109Ka camoit 3eMIIH.

[Tockoabky Bechb MHpP 3emMid ObUI  3allOJHEH JTHUMH
qy)epoaHbIMU JKuBbIMU (hopMamu (4y>KEPOTHOE JKUBOE BEUIECTBO
OXBaTHJIO BCIO TOBEPXHOCTh HAJIMYHON 3eMJIH), MOCTOJNBKY boram
moTpeOOoBaaoCh MPOBECTH Ha Hameil I1manere He TOJIBKO pa3InyHbIC
yncTku («KoTnmHckuii kpusuc», 550 MIH JeT Haszan, IEpBOe
MacCOBO€ BBIMHPAHHE OPTaHU3MOB; DJMAKaApPCKOE BBIMUpaHHE, 542
MJIH JIET Ha3aj), HO W BCIO 3eMIIIO IICIMKOM TOTPY3HTh B 0CO00
HU3KYI0 TeMneparypHyr cpeny. U, 3amopos3uB Ilmanery Ha
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OTPOMHYIO TJTyOMHY W Pa3BEpPHYB JJIsi 3TOTO YacTh 3€MHOIO IIapa,
born yHUUYTOXWIIN €€ OBEPXHOCTHBIN CIIOU.

DTO U MOCIYX WO Hayajdy MOATOTOBKH 3€MIIM K CO3/IaHUIO HA
Heu [lepBoii Pacel :xuBbix Cy1iecTs.

bomemme wu Cpemnue IlpoctpancrBennsie Ily3sipu ¢
MPOU3BOACTBEHHBIM  WJHU  JIIOOBIM  JAPYTUM  XO3SMCTBEHHBIM
HAa3HAYCHUEM CTPOMIMCh cHavana boramu, a 3atrem CeiHamu bora n
ATiIaHTaMu B TEYEHUE BCErO CylIecTBOBaHMS camoi 3emiu. K Hum
OTHOCATCH, HarpuMmep, MHOTOUYHCJIEHHBIE ITOJI3EMHBIE
TPAHCIIOPTHBIE ITYTH CAaMOW pPAa3HOM JUIMHBI U C CaMbIM Pa3HbIM
[[EJIEBbIM Ha3HaueHWEeM. TOHHENIM 3TH UMEIOT Pa3Hyl0 TIIyOuHY
3aJIETaHusl, MOTJIM YTIYyOJsAThCS WIM TMOJHUMATHCS Ha JIOOYIO
BEJIIMYMHY, YXOJUTH I1OJI BOAY WJIA B OKEaH, MPOKJIAAbIBATHCS HA €TO
JTHE WA MPOCTO YXOAUTH BIrIIyOb 3eMIIH.

HeB0o3MOXXHO ~ CKpBITBCA ~ OT  apTedakToB,  KOTOpHIE
ONIPENCIAIOTCS HAJIMIUEM MTOJ3EMHBIX KOMMYHUKAIIHAM,
CBSI3BIBAIOIIMX MEXIYy COOOM JBOPIIOBBIE KOMIUIEKCHI, MTUPAMU/IbI,
KWJIBIE TTOMEIICHHUS, PACTOJIOKEHHBIX HA TOBEPXHOCTH 3EMIIH;
KpPOME 3TOr0, CYHIIECTBYIOT BCEBO3MOXHBIE BEPTHUKAIBHBIE U
TOPU30HTAJIBHBIE  JIOPOTM-TOHHEIM MEXKAY Pa3HbIMH TOYKaMH
3emMJu.

Otu TpyOsl, ONMOACHIBAIOIINE U TPOHU3BIBAIOIIUE BCIO 3€MITIO,
Q0T BO3MOXHOCTh NOA3€MHBIM boram m ATnaHTaM W3 pa3HBIX
[IpoctpancTtBenHo-Bpemennbix Cpen oOmaTbesi B HACTOSIIIEE
BpeMsi MEXAYy CcOOOW; 93T BEPTUKAIbHBIE TPYOOTYHHEIU U
TOPU30HTAJIbHBIE TPYOOTOHHEIN MUMEIOT Pa3sHbIe BXOJbl U BBIXOJbI,
Benylue K mnoBepxHOocTH Hamied I[lmanetsl. Ilpu sToM mrobas
MIPOM3BOJICTBEHHO-XO35IUCTBEHHAS JE€ATEIBHOCTh COMPOBOKIACTCA
CBETOBBIMU 3((peKTamMu, pa3IMYHBIMH 3BYKaMu (CKPHUIIOM, TYJIOM,
IIYyMOM), a Takke oOpa3oBaHUEM pa3JIMYHBIX OOBEMHBIX TEI
(kpyroB, KBaJpaToB, MHOTOIPDAaHHUKOB), COCTOSIIUX W3 CEIIbCKO-
XO3SIUCTBEHHBIX KYJBTYP, BOJBI (7bJa) WM KPHUCTAUTHYECCKUX
TBEPJbIX MOpoJ. ITtu TpyObl, HEBUIUMBIC UYEIIOBEUECKOMY TIJa3y,
MPOJIOKEHBI TaKXKE€ M B TIIyOMHAaX OKeaHoB. UM eciu BAPYr Kakas-
HUOY/Ib YeioBeueckas (MaTepHalibHAas) IOABOJJHAS JIOJKA 3aIlCITHT
OJIHY W3 TakuX HEBUIUMBIX TpyO, TO €€ SKUMaXK JI0ATr0 OyAeT
MOTUPaTh YIIUOJCHHBIE MECTa.
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Ha ceromusimHuii neHp 3aMeueHO, YTO MHOTHE II0A3EMHEIE
TOHHEJIH, CIIUBASICh B €JIMHBIA TOHHENb, BEAYT B CTOPOHY HOXKHOTO
nojroca. Takyke UMEIOTCs Ha 3eMJie U TOHHEU OO0IIeIIaHeTapHOIo
3HAYECHUS. OHU SABISIOTCSI MEKKOHTUHEHTAJIbLHBIMU.

Mauble Ily3bipu

Manwie Ily3vipu — >tu lly3pIpy OXBAaThIBAIOT YXKE MaJlble
mwiomaad 3emMiad W NpEeJHA3HAYAIMCh JUISI HENOCPEICTBEHHOM
NPAKmuyeckot noooepicku €€ DBOTIOIUM U JBoJirouuu Ku3Hu;
I03TOMY IPEACTABJIIEHBl HAIIMYUEM B HUX HE TOJIBKO OJHOM, HO U
NBYX uiu 6onee BHyTpeHHUX [IpocTpancTBeHHO-Bpemennsix Cpe.

CornacHo papeBHeerunerckon rpaduke, [IpocTpaHCTBEHHBIE
[1y3bipH, B KOTOPBIX BIIEPBBIC TOJIOBBIM CIIOCOOOM 3apOKIAIUCh
xuBble CyIIeCTBA WX B KOTOPBIX BIIEPBBIE IMOSBUJIOCH BHEIIHEE
MI0JI0BOE Pa3MHOKEHHE, ObUIH MOJIHOCTHIO M30JUPOBAHBI OT 3EMIIH,
Ha IIOBEPXHOCTH KOTOPOH e€Ile MoKa MpOTeKaIo Oecrnoyioe
PA3MHOKEHHUE TTOCPEICTBOM JCIICHUS U IIOYKOBAHUSI.

M N R
% 2NN

Ay,

\
)
%

Otu [ly3blpy OBUIM ABTOHOMHBIMH, ONPEACIISIIUCH HE TOJBKO
onpeAciaeHHbIM BUIOM (yiopbl U (ayHbl, HO U OBLIM CBSI3aHBI C
BBIOOPOM MX MOABUIO0B WK (popm. ['1aBHBIM 371€Ch OBLIIO TO, YTO B
Manbix Ily3bIpsix 1I€n TOCTOSIHHBIA MpOLIECC cenekuuu. Kpome
ATOTO, TMOMENIEHHbIE B HUX BHYTpeHHUE [IpocTpaHCTBEHHO-
Bpemennbie Cpeibl MOTII MEHSTh CBOE IIEJIEBOE HA3HAUCHUE.

K kamepunovim Ily3vipam OTHOCATCA BCE TOA3EMHBIE W
Haa3eMHble [TupamMuabl, HA3HAYCHUE KaXX10M HA CETOIHAIIHUM JICHb
ONpe/ieNIuTh HEBO3MOXKHO. KoHeuHo, OoHU 3aUKCUpPOBAaHBI HAIIUM
YEJIOBEUYECTBOM, OJHAKO €IIE€ IUI0OXO MOJJAIOTCA OINKWCAHUI0 H
pacimugppoBKe.
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K kamepHbiM [ly3bIpsiM OTHOCSTCSI TAKXKE M BCE TEXHUYECKUE
YCTaHOBKH, KOTOPBIE CO3JIaBaJINCh B IIepro1 UeTBEPTOU MOI-PaCHI U
OBUIM pacCUUTAHbl HA ATOT MEPHUOJI BPEMEHHM JJIsI X IKCIUTyaTallWH.

B Hamm nHM npuUBIEKalOT K ceOe BHUMAHUE MeEXHUUEeCKUe
YCTAaHOBKH, B  KOTOpPBIX  IICJIEHANPABIEHHO  CO3/aBajach
uckyccrBeHHas [IpoctpanctBeHHo-Bpemennas Cpena u B KOTopou
B 3aJJaHHBIN NIEPHUOJI BPEMEHU PEMIAIINCH 3aJa4, HAPABIICHHBIC HA
Tro0bIe ericTBHS ¢ Marepueit (kak ¢ UepHo#, Tak ¥ ¢ 3eMHOI).

Texnnuyeckue kamepubie Iy3bipu

Ecnu  mpoaHanu3upoBath  M300paxeHuss U apTedaxKThl
Hpesuero Erunta, nzo0Opaxaromux pazinuudsie [IpoctpancTBEHHO-
Bpemennbie Cpenpl, TO Takux Cpeg MOXKHO BBISIBUTH OYEHH
Oonpiioe  KoauuecTBo. Takoe wuX pasHooOpasue  SBISIOCH
OUYEBHU/IHBIM, TaK KakK paboTa MO CO3JaHHI0 DBOJIONMU 3€MJIM U
Opomtoruu JKW3HH BEJIACh MO CaMbIM Pa3JIMYHBIM HAITPABJICHUSIM.

Cpenu 60Jib1110T0 KoJInuecTBa Cpell BBIICISIIOTCS TEXHUUECKHE
YCTAHOBKH C (PU3UYECKUM BO3JICHCTBHEM Ha MaTepuio: ee c:kaThuem
WJIV PACIIMPEHUEM — KaK MO TOPU30HTANIH, TAK U IO BEPTUKAIHU. 10
€CTh CTAHOBHUTCSI OYEBUIHBIM TOT (PaKT, UYTO paboTa Haa KUBBIM
BEILIECTBOM BeJlach NapauieibHO ¢ auddepeHimanyen camon
Marepuun 3emim; ocoO€HHas pPoJib 3J€Ch  MIPUHAJJIEKAIA
BHEApeHHIO B UepHyro Marepuro anemMeHToB 3eMHOM Marepuu.

Takasg HENOCPEACTBEHHAS JEATEIBHOCTh 1O H3MEHECHUIO
UYepnoit Marepun o0oOBSICHSIETCS TEM, YTO OHAa HE TOJIBKO
CylIECTBOBAJIa HAa paHHEW 3emiie, HO W sBIsIach EauHONW 1O
OTHOIIICHHUIO KO BCEMY Pa3zHOOOpa3uio OOBEKTOB, CYIIECTBYIOIIUX
Ha e¢ OCHOBE (TO €CTh Torja He ObUIO eIle JICJCHUS Ha YKUBOC H
HEKHBOE BEIIECTBO). MOKHO ¢ YBEPECHHOCTBIO CKa3aTh, YTO IICPBBIC
KUBBIE OAKTEpUU HA 3€MJI€ MUTATIMCh METAHOM U HE TOJIBKO UM.

[TockonbKy nepBoHayadbHbIM Mup Obl1 EQUHBIM, MOCTOJIBKY
ero B Yuenuu JIpeBHux HaszpiBaroT Ipesom Mupa.
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Nmenno BBenenue 3emHor PHK-monekynst B UepHyro
Mosekyny cnocoOCTBOBajIO TMOCTENEHHOMY pa3/IeNICHUI0 3TOM
Yepnoit Matepuu Ha orcusyro u Hedcusyro Mamepuro. A 3atem ¢
YBEJIMYEHUEM KMBOTO BEIIECTBA U 3eMHOW Marepuu MpUBEIO U K
pasgencHuto Ilpuponsl Bcew 3eMIIM Ha JKCUB0€ U HEHCUBOE
geuyecmao.

Ocobast ponb MpH CO3[ITaHUU KWUBOTO BENIECTBA OTBOJMJIACH
teM lIpoctpancTtBeHHO-BpemenHbiM Cpenam, rjie HPOMCXOIUIIO
«CUEIUIEHHUE», «CMEIIMBAaHWE» JBYX Marepui, 4Yro BEJIO K
CO3JIaHUI0 OyayIIeH KJIETOUYHOU CTPYKTYphI, MPEIHAZHAYCHHON ISl
#KuBbIX CyIIECTB; COIEPKATEIBHOE MX HAIOJIHEHUE CO CTOPOHBI
pa3HbBIX Marepuil NPUBOAWIO K DBOJIOLUMU 3€MJIU U DBOJIOIUU
Kuznu Ha Heil. VImMeHHO Osarojapsi TPOEKTUBHOM NESITEIBLHOCTH
boros mpoucxoauna miaHOMEpHass U CUCTEMHasl padoTa Mo BCEM
HaMnpaBJICHUSIM 3THX JBOJIOIUHN.

Cama Yepnast Matepust B CBOEH DBOJIIOLNU — IIPU €€ MEPEXOIE
B 3eMHyI0 Marepuro — XapakTepu3oBaIacCh B HUCTOPUM 3EMIIH
YepeI0BAaHUEM OTAECIBbHBIX BPEMEHHBIX OTPE3KOB, U KIIEPUOJOBY;
B JIPEBHEETUIIETCKON rpadpuke OHU CUMBOJIUYECKU ObUIM NEpEaHbl
4yepes MOCIIEeI0BATENIBHYO TaMMY IIBETOB:

- YEePHBINA IBET (YSPHBIA U TEMHO-CEPHIN);

- CHHHH LIBET (TEMHO-CUHUN U TOJyOOH);

- 3CJICHBIN 1BET (TEMHO-3CJICHBIA M CBETI0-3CICHBIN);

-  KOPUYHEBBIM 1BeT (TEMHO-KOPDHYHEBBIHA M  CBETIIO-
KOPHYHEBBIH);

- Oeblii IBeT (OebIi 1 XKeNToBaThIl) — 310 yike IlepBas Paca.

Bce »stu nBera B OBomonuun Yepnoit Marepun Obuin
MPEJICTABIICHBI YEPE3 CUMBOJIbI, KOTOPHIE OTHOCWIINCH K Pa3HbIM €€
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«mnepuogam», uiau stamnam B auddepenunanuu Yepuoir Marepuu —
B UX MEPBUYHOM IOSBJICHUH, 0003HAYAEMbIX TAKUMH 3HAKaMH, KaK
«Kpyr», «Bonk», «Coa», «llamms», «Ckopnuon», «3meika»,
«3as1» U APYruMU aHATOTUYHBIMU CUMBOJIAMU.

- y | 'Q:.. 2 __é-‘.' _:i e ;ﬂl‘-'.l‘. 2 g, 2! 'Il 2 WA "'.‘. 'I«;}-_ . fon ;lv._;g}‘ iy )
OpHopoaHasa YepHaa MaTtepud npepgcrasieHa Jpesom Ku3Hu —
cuMmBoJioM ExvHoro asis Bcex CyliecTB »)KUBOTO BellecTBa; JIuct JloToca
— CUMBOJI OTCYTCTBUSA NUTaHUA y CylecTB yepes KeayJ04YHbIA TPAKT.

Huwxe  noka3aHbl  HMHCTPYMEHTBI, NPUMEHSEMBIX  JJIs
CMEUIMBAaHUA pa3HbIX Marepuii; 3TO CBS3aHO C IIpoLeccaMu
mudbepeHImanu: Kaxcovlli CMoJIOUK 03HaAuaem CmpyKmypHyo
eOUHUY)Y 8 eOUHOM HCUBOM Beuyecmee:.
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YewMm OosiblIE CTJI6I/IKOB, TeM ny6H<,z[H(1)c1)epeHuHauHH Marepun.

Takum oOpa3oMm, co3gaBaeMo€ KaxJo€ HOBOE JKHBOE
CylI1ecTBO UMENO CBOIO CTPYKTYPY Y MHIAWBUYAIbHOE HAIIOJHEHUE
YepHou u 3emHOM Marepusamu.

B ycmoBusix Uepnou Marepun npuBHecenue B Hee PHK-
MOJIEKYJIBI OBLJIO OTMEUYECHO sIpKO-KpacHBIM IBeTOM (Kpacusiii Kpyr)
— 3TO CBSI3aHO C MEPUOJOM «3aunma». Jlamee 3TOT KpacHBIM ILBET
CTQJI MOCTOSSHHO CMEIIMBAE€M C IPEABbIAYIICH raMMOM LBETOB, TO
ectb borm npucnocabmuBanium  3emHyro PHK k  pa3zabeim
COZEPKATEIIbHBIM «COCTABAM», KOTOpPbIE HUCXOAWIM u3 YepHou
Marepuu.

MOJIEKYJIbl, KOTOpasd CTOMUT Ha IOJACTaBKe, TO eCTb NOAJAepKUBAETCH
Bupycamu. B pe3sysbTaTe MNOJYYUIUCH TpPU YepHbIX MOJIEKYJIHI,
BK/IOYarmux B ceba 3emHyro PHK. W 3tu Tpu MosekyJibl
byHKIMOHUPYIOT BoeAuHO (JloJika B KayecTBe UX 06'beJUHSIOLIEr0, UIU
KBaHTYIOIEr0, UHCTPYMEHTA).
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ol XpoMOCOMBI)
nepekpecmHo pykKaMHu 3akiazbiBaeT B KileTKy uembipe CTpPyKTypHble
eJUHULbl XpOMOCOM, KOTOPble MMEKT OJWHAKOBOE HalOJIHEHUE OT
pasHbIix MaTepuu. ITU XpPOMOCOMBI CBSI3aHbI C YEThIPbMS MeXaHU3MaMH
pazamMHoKeHUs (cuMBoJsibl  «Bosika»,  «IlTunpr», «0O6Ge3bsHBI» U
«YenoBeka»). [Io KpasgsM KieTKH CTOST KeHCKHe YacTH OpraHusMa, y
KOTOPBIX PYKU TaKXe nepeKkpecmHo CJA0XeHbl. JTO IepeKpecTHoe
noJsioxkeHue pyk y Bosika v JKeHCKUX 3JIeMeHTOB OlpeesiiloT NOPAL0K
M MeCcTO XpOMOCOM B IreHHOM CTpyKType KieTku: Xpomocoma «Bosika»
MeHsieTca MectaMu ¢ Xpomocomou «Iltunb». A mockosibKy KieTka
MMeeT Jiexalllee MOJIOKeHHUe, TO 3TOT CUMBOJI «JIeXaHUA» onpenesseT
paBHOBECHOE COCTOAAHUE JByX MaTepui B eqruHoM Llesom.

K »Thm ycraHoBkaM, NpeaHA3HAYEHHBIX ISl CTPYKTYPHOTO
CMEIIMBaHUs JBYX Marepui, HUKaK HE OTHOCSTCA CTPOWTEIIbHBIC
MOMEIIECHNST TMoJa 3eMJIEd — BCSAKHE JOPOTH, XpaMbl, TOpPOAa,
II0JI3EMHBIE Kapbepbl, MEKKOHTUHECHTAJIbHbIE TOHHEIH, KOTOPHIC
uHorga BeayT K FOxxHomy Ilomrocy — Bce OHM OBLIM MOCTPOEHBI
npeapiaymmmMu boeamu wu3 Tpetbeil u rodbmu YUerBepTod moj-
pacel, OTHOCSIIIMXCS K Pa3sHbIM IUBWIM3ALKUSAM ATJIAHTOB W
umeromux 1o 3 JJHK B renerndeckom kojae. Bce 3T mocTpoiiku
ObLIM TMpeaHa3HAYEHBbI I XO3SMCTBEHHBIX HYXJ. HazHaueHue
HEKOTOPBIX W3 HUX MOXKHO ONpPEACIUTh IO Hueporiaudam,
HAHECCHHBIX HA BHEIIHUX WA BHYTPECHHHUX IIUTAX.

Ocupuon

Ecim 4yacTuyHO mnpoaHaIU3UpPOBATh XOTS Obl OJAWH pesbed,
MCIIOJIHEHHBbIX ATJAQHTAaMU Ha CTEHE OpOCUTEJbHOrO KaHaJja,
npoxojsuiero mnosagu OcupuoHa (A6ugoc, Erumer), To yxe cpasy
MOXKHO NMOHATH ero GyHKIMOHA/IbHOE Ha3HAYEeHUeE.
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Ha ctyne HaxonuTtcs 6ecnoiast KneTka, KoTopast Iep>KUT B pyKax 3
»Ke3J1a, OJJMH W3 KOTOPBIX MpejcTaByeH /[P)keJOM C 3aKPbITbIM BHHU3Y
ocHoBaHUeM (HepaszeseHHas 23-1 My»Kckas nmoJioBast Xpomocoma). Ee
Bopoaka yka3sbiBaeT Ha npucytctBue B Knetke 1-ro PHK-HyksneoTuaa.
KineTka co cTy/ioM HaxoAsaTcs B KBaJ[paTHOM fljuKe; a 3TO O3HAyYaer,
yTOo JaHHasA KieTka HaxoAUTCS B 3KCIEepPHMEHTaJ/IbHbIX YCJIOBUSAX — B
JJabopaTOPHOM YCTaHOBKE.

1. CnpaBa cBepxy Haj KieTkoi pacmnoJiokeH KpacHblii Kpyr c
ogHou Kobpoi, Ha miee KoTopoi BUCUT AHX. Kpyr — 3To u ecTh [lepBbiit
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PHK-nykseotus. bor Cokos (Xopyc) cBOMM Ke3JiOM 3aKJia[blBaeT B
KJIETKY CUMBOJI AHxa (CTepTO Ha U300paKeHUH). AHX — 3TO CTPYKTypa
»KMBOT'0O BellleCTBa, CBsA3aHa € BBOAOM B Hero nepsoro PHK-Hyk/ieoTHnaa
M ero pasjieJieHrueM Ha JJBOMHYIO CTPYKTYPY (My>Ke->KEHCKYI0 YaCTH).

2. Croamue 4 ¢urypku c bopoakaMu — 3TO CTPYKTypa caMoOM
KneTku, cocTosinei U3 AByX My»Ke-»KeHCKUX nap (KaXkaast KpacHO-CUHSAS
nmapa COCTOUT U3 pa3Hbix Martepuit). Ilog durypkamu — aBa JucTa
JloToca Kak CHMBOJI XMBOM MaTepHM, OJJHAKO He HMeIIler elle
NATAaHUA 4Yepe3 BHEIIHKW Cpely M Pa3sMHOXKAIOILEWCA MOCPeACTBOM
JleJIEHU .

3. CBepxy Hax pykou Cokosia (Xopyca) mpocTaBJieHbl CHMBOJIBI,
KOTOpble UWIIIOCTPUPYIOT €r0 1leJIEBbIE, MIPOEKTUBHbBIE NEeMCTBUS:

- «Cokos» paa Bced Ilpupoasl 3eMsiM O3HavyaeT Mepexo, MpHU
Pa3MHOXXEHUU XUBOTO BeLECTBA C YPOBHSA JleJIeHUS U NIOYKOBAaHUS Ha
ypOBEHb IIOJIOBOT'O pPa3MHOXeHHS (BHYTpeHHee OIJI0J0TBOPEHHE,
My Ke-KeHI[UHA, aHAPOTHH).

- «3MeHKa C [ABYMS PpOXKaMU» XapaKTepu3yeT [JeWCTBUS
pasjesieHuss 23-ed IMOJOBOM XpOMOCOMbI W YCTAHOBJEHHUSI B HeH
HavyaJIbHbIX IPU3HAKOB MY>CKOTO U >KEHCKOT0 HayvaJl,

- «YTKa Cc i ByMsl HOTaMU» CUTHAJIM3UPYyeT 0 paszeseHnu CylecTBa
Ha JiBe 4YacTh (MYXYUHY M JKEHIIUHY) W HaJUYUHA MeXJy HHUMH
MEXBU/I0BOT0 OIJIOJOTBOPEHUS;

- «['1a3 co 3paykom» Bcerpa o3Ha4daJ HaJiuiue B YepHOW MaTepuu
nepBoro PHK-HykseoTua (YepHoro nuiau 3eMHOT0);

- «IyCTOe KpecJo» — 3TO aTOMHO-MOJIEKYJIIPHBIM MHUp, Hayasjo
ckJIaZbIBarolerocs Kiierounoro Mmupa;

- «Yenoevyek c bopogkou U YriomM» ecTb mepBbiM 3apoblll,
npe/CTaBJIeHHbIM pa3MHOKEHUEM Yyepe3 JieJIeHUe.

CJien10oBaTe/IbHO, IJIaBHOE Ha3HAYeHUue QOCUpHOHA!

- 310 BBeaeHue B Uepnyw Marepurw mnepsoro 3eMHOro
PHK-nykJjeoTuaa;

- PA3ACJICHHUEC MOJICKYJ HA MYZ’KEC-’)KCHCKOC HAYAJIO.

JlaHHbIE NEHUCTBUS MOATBEPKIAIOTCS CHMBOJIAMH, JIEKAIUMU
B OCHOBaHWHU Kpecia. caM JKe3m J[xema (mmm 23-1 MyKcKas
Xpomocoma) u Anx (mepseii PHK-HykmeoTun ¢ ero Myxe-

KCHCKHUEM CTPOCHUEM):
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Takum o6OpazoMm, OCHpPUOH — 3TO TEXHUYECKas YCTaHOBKa-
yCcKopHTellb (KoJulaiijep), KoTopas BO BpeMeHa ATIaHTHYECCKOM
UeTBepTOoil MOJ-pachl MOIJIA «OIMYCKAThCS» BIUIYOb B HCTOPHIO
Tpertbeit ManraBaproii Pacel (rae-to Ha 360 MuIH JIeT Ha3a); STOT
nepuoj; xapakrtepuszoBaica YepHoi Marepueil, koropas ObLia
npeJcTaBieHa €€ OOIlel CTPYKTypol st OyayluX >KUBOM U
HEKMBOW Mmarepui. M1 Ha OCHOBE NOJYYEHHOTO ITIpa-BEILIECTBA,
obo3nayaemoro JIpeBoMm JKu3HH, camble MOCIEAHUE ATIAHTHI
MOTJIM M3BJIEYb JII00O€ XHUMHYECKOE COCIUHEHHE WM JIH000e
BEIIECTBO Ha OCHOBE AuddepeHnuanii oT 3Tol InepBo-Marepuu
3emMJu.

Besukas Ilupamuaa Xeomnca
B paiione Benukoii [Tupamuasl Ha miato ['u3a (Bosie Kaupa,
Erumer) BcTpeyaroTes JUITL € AMHCTBEHHBIC TIPUMEPHI UEPOTITH(OB,

371ecb JOCTAaTOYHO B3IJIAHYTb Ha wHeporaudbl (Ha KapTHHKe
c/1e8a), KaK Cpasy CTAHOBUTCS MOHSATHBIM, YTO pedb ONSATb HJET O
JIOKJIETOYHOM, WJIA aTOMHO-MOJIEKYJISPHOM, YpPOBHE, B pPa3BUTHH
MaTepuu Ha 3eMJie. Y 3TUX UeporandoB — Kak U y OcuprMoHa — UMEKTCs
NOBTOPBI: YTKa, 3MelKa C ByMsI pOKKaMHU. /lo6aBJ/ieHbl: BEpXHUHU NOJIY-
Kpyr, xapaktepusyrwonud YepHyro MaTepuio; BepTUKaJbHasd (UIIKA C
JIBYyMs IBOMHBIMU OTPOCTKAMHU, CBSI3aHHBIX YKe C IBOMHOU CTPYKTYPOU
»KMBOT'0 BelecTBa (JBOMHas MYy)Ke-)KEHCKasi OCHOBA, WU €eAWUHBbIN
YeTbIpeX4yaCTHbI OpraHu3M); 3uUraaroobpasHasi TOpPHU3OHTaJIbHas
JIMHUSA — 3TO CUMBOJI AeJieHUus U T. 4. Cnpasa MOXHO YBUJEThb MyCTOMU
['1a3 kak cumBoJ1 YepHou Matepuu U YesioBedyka € YIJIOM KaK CUMBOJI
[lepBoro 3apojbilia NOCPeCTBOM /Jl€JIEHHUS.
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Bce 3t 0003HaueHus onpeaensoT ['M3y Kak MECTHOCTh, TJe
pacrnonararoTcs TEXHUYECKUE YCTaHOBKHU-YCKOPHUTEIHN
(xommaiinepsl)*!, KOTOpBIE MPOHMKANN JANEKO B UCTOPHUIO 3EMJIH U
pabdoramu ¢ YepHoit mepBo-Marepueit  (mepuon  Bropoit
ManBanTtapaoi Pacel, 430 MutH jeT Ha3aa). DTH NPOHUKHOBEHHUS B
3ampe/ieibHyI0 TUIyOMHY OBUIM HAMHOTO MOIIHEE, HEXEeIu Te
TEXHOJIOTHYECKUE MPOLIECCHI, KOTOPBIE ITpOTEeKan B OCUPHOHE.

Bce nannbie MmaHumysinuy ¢ YepHBIM BEIIECTBOM B YCIOBUSIX
Benukon Ilupamuaer — moaydenue Yepnoun Marepum —
3anpeaenbHast 00J1IacTh JUIsl Hallle HAyKH.

Yro xe Kacaercs TOW HAJAIMCH, KOTOPask HAXOJIUTCA Ha CBOJE
raBHOTO Bxojna B Bemukyro Ilupamuay, 1O OHa — sBIsSIeTcs
MOJJEIIKOM, TAaK KaK TaM TOJIBKO MCKYCCTBEHHO COEIVHEHBI
ueporyidbl ¢ pa3HbIX UCTOPUYECKUX 3MOX; MAJI0 TOTO, 3TOT HAOOp
BKJIIOYAET B ceOs ere u yTonmeHHbd KpecT — 3Hak, SIBISIONIANCS
konTckuM Kpecrom.

3aTO T€ HAJMWUCH, KOTOPbIE MPUBEACHBI B KHHUTEe «MucTepus
nupamu. Tarina Chunkca» (aBTopsl Pooept M. Illox u PoGept A.
MakH3JIIM) H  KOTOpBIE HAXOJATCS BHYTPH IHPAMHJbBI B
Pasrpy3ounbpix kamMepax, MMEHHO OHM SIBJSIOTCS IOJUJIMHHBIMH,
OTHOCAIIIMMUCSA K MOCTPOCHUIO UEpHBIX BHYTPEHHUX KIECTOYHBIX
CTPYKTYp ¥ pa3Hbix UepHbix KiteTok B ycnoBusax Uepnou Martepun.

ITU HaZKMCcKU UMelT KapTylmu-KJIeTKH, Bce TIUPbl OTHOCATCS
TOJIBKO K KUBOUW YepHOoM MaTepum.

41 B 3onoTtom Beke, T. €. B «NepBbiXx BpemMeHax» LapcTeoBaHus Ocupuca B
Ermnte, Benukas [lMupammga 6bina yxe B Hanmumu. OTO MOATBEpXAaeTcs
ceegeHusmn  «Knurm Lapen» (15 570 r. go P. Xp.), onucbiBawowemn
uapctBoBaHne Ocupuca BO BpemeHa [epmeca Il. Mo cBugetenncTeam
MaHnedoHa, [lupammga 6bina nocesweHa W3nge;, B APEeBHEM TEKCTe,
Ha3blBaeMoM WHBeHTapHon cTtpenon (B Ernmnetckom mysee Kawupa), Wsuaa
npocnaensinacb Kak «rocnoxa lNMupamuabi».
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CnenoBarenbHo, Benukast [lupamuna, nocrpoennas 6osee 15
THIC. JIET Ha3aja, ObUla CBA3aHA C JICSITEIBHOCTHIO TIO3JHUX
ATIIaHTOB, TO €CTh JIFOJICH, OTHOCSIIUXCS K MOITHON ITUBUIIA3AIUH.
[Tostomy Benukas Ilupamuma BoOpana B ceOs BeSIHUS SI0X
nouctopudeckoro Ilponutoro u sSBIsS€TCS HEMOBTOPUMBIM JIJIsi HAC
00pasIioM BCEX MPOIUIBIX JOCTHKECHUH.

Manwie Ily3pipu — K HUM OTHOCATCSA PA3JIUYHBIC «BAHHBI» C
KPBIIIKAMH, KOTOPBIE YaCTO CTOSAT B MY3€4X WU JEMOHCTPUPYIOTCS
TaMm, TJI€ UX MEPBOHAYAIBHO MOCTABWIM, TaK KaK OHH, MO HAIIUM
MepKaM, UMEIOT OYE€Hb OOJIBIION BEC.

Cepaneym

Cepammeym — 3TO0 ToJa3eMHOE coopyxenue B Cakkape,
IpPOPHITOE B  TOJIIE W3BECTHIKOBOM MOPOJbI, B KOTOPOM
MPUCYTCTBYIOT 206 3€pKaJbHO OTMOJUPOBAHHBIX «capkodara» u
KpBIIIKa, Jexalias B mpoxoie. bBonbmMHCTBO M3 «capkodaron»
ObUIM CHENaHbl W3 Pa3JIUYHBIX BHUJOB TpaHuTa. Kaxawli
«capkodar», BecuBmuii Oosiee 100 TOHH, wHMeeT BHYTPH
OTHOJIMPOBAHHBIE IUIOCKUE CTEHKH, OOpa3yloUIMX MpPaBUIbHbIC
npsMoyTojbHble  (QopMbl. Kpbillikn K OOKOBBIM CTEHKaM C
IOBEJIMPHOM TOYHOCTBIO HAECATBHO MPUTEPTHI, 0€3 3a30pOB WU
OTKJIOHeHUM. Bo3pacT 3tux «capkodaro», o MHEHHUIO SKCIEPTOB,
OTJIMYAETCS OT BO3pACTa M KaueCTBA HAHECEHHBIX Ha HUX HAJIIHUCEH.

JlaBaiiTe B3IVITHEM Ha HEKOTOpble HeporMdbl Ha ITUX

SIIAKAX.
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YuraeTcd Tak: <

1. 3tu ueporaudbl [«capkodar» moj HoMepoM 1] oTHocaATca K
3M0Xe IMPOMEXYTOYHOTO MHPA, KOTOPbIM HAyaJiCdi C BHEAPEHUS B
Yepnyrwo Mateputo 3emHou PHK. 3To Hadaso PHK-mMupa oTpaxkeHo B
g8epxHell cmpoyke U CBA3aHO c nepBblM PHK-HyksneoTngom — 4epes
cuMBoJ AHxa. YacTb ueporaudoB UCXOAUT OT YepHOU MaTepuu — 3Mes,
Kaprtyu, uau Knerka 6e3 omsiogotBopenus, YepHasa PHK, YepHbiit Boik.
HuoicHusiss cmpouka cojiep>kuT 6oJblne cuMBosioB: 3emHass PHK (I'mas c
KpacHbiM 3paykoM) IJIFOC CHUMBOJIBI MYXKCKOH KOpPOHBI (My»KCKast
nosioBasi Xpomocoma); LMpKy/b, CKpenJisieMbld BepeBKOM BMECTO
nepekJauHbl (crnenuaJbHbIA HWHCTPYMEHT [Jis YCTAaHOBJIEHUS U
3aKpeIJieHHUs KOMIJIEMEHTAPHbIX CBsi3ded mexay PHK-HyksieoTugamu);
nBa [lepa (XpoMocoMmbl).

2. Ot nepornudsl [«capkodar» mog HoMepoM 2] CBS3aHBI TOJBKO C
Yepuout Marepuein. Bepxuuit Ilonykpyr — BepxHsas YUepHas OJIOBUHKA
Mosekysbl, HaJ KOTOPOW MPOMCXOIUT TEXHOJOTHYECcKas paboTa B JaHHOM
BaHHe. [lanHb ypoBeHb UepHoM Marepuu COBIIANAET C TEM K€ YPOBHEM
UCTOpUYECKOM DBojonuu Marepuu, HajJ KOTOpbIM paboTanu B Benukoii
[Mupamune. Ho 31ech LEnbl0 JAESITENBHOCTH SIBISUIOCH (POPMHUPOBAHUE
CTPYKTYPHBIX KOMIIOHEHTOB BHYTpH MOJICKYJIbI (IaHHBINH TIPOIECC SBISCTCS
HEJIOCTYIIHBIM B Hallle BpeMms). 31eCh Mbl BHJUM HaJHYHWE BHYTPEHHETO
OIUIOAOTBOPEHUSI MEXKIAY MYKE-)KEHCKMMHU 4acTsiMU KIETKu U B yCIIOBUAX
KaXJIOW OTHEIbHOM MYyXe-)KEHCKOW 4actu enuHoro ILlemoro. To ects
YEeThIpEXUacTHasl CTPYKTypa UepHOro BelIeCTBa MMEET JBA pa3lEicHUs Ha
MYKE-KEHCKOM Hadallo, TIe KaXkJI0€ M3 HUX, B CBOK OYEpElb, TAKKE
pa3eseHo, M0 aHaJOTWM, HAa 3TU JBA IOJOBBIX NpH3HaKa. To ecTh JaHHAs
CTpYKTypa BkiroyaeT B ce0s nBa Uepnsix PHK-Hykneoruaa, u ata cTpykrypa
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equHoro llenoro mMoOCTOSHHO 3aKpeIUIsIeTCA: CHadajla Yepe3 BUIIOYHBIN
ueporiing ¢ OKpPY>KHOCTSIMU Ha KOHIIaX; Jiajiee yepe3 ueporiung 3MerKH C
JIByMsl POKKaMH, a 3aTeM Takxke M 4yepe3 OKpPYXHOCTU NycThbIX [J1a3s.
IBOJIIOIIMOHHBIM NIpU3HAK YepHor MaTepuu npepcraByieH KopmyHowM, a
MEeXaHU3M I10JIOBOr0 pa3MHOXeHUd — LlbimsieHkoM. YepHaa Kierka
(KapTy1n) Bk/ItoyaeT B cebsl iBe BepXHUX UEpHBIX MOJIOBHHOK MOJIEKYJIBI C
oxHoit Xpomocomoii (ITepo). Takxke Hy)HO OTMETHTHh B 3THUX HAJIHUCAX U
MPUCYTCTBUE MEXaHU3Ma 3aKpPEIUICHUS KOMIUIEMEHTAPHBIX CBS3EH ISl IBYX
HammuHbIX Yepubix PHK-nykiieotnnos.

>l

YuraeTcqa Tak: <

3. Ot umepormdsl [«capkodar» mom HOMepoMm 2+, TO €CTh I3Ta
BEPXHSsI KapTHHKa OT «capkodara» T1ojJ HOMepoM 2] CBs3aHBI C
JIOTIOJIHUTEIIbHBIM npeoOpazoBanuemM  YepHoii Marepun. 3nech
npucyTcTBYlOT: Ilpimenok, Kiietka ¢ [aByMsi BEpXHUMH I[OJOBUHKAMHU
Uepnoit Mouekynbl u ogHOM Xpomocomoit, OkpyxHOCTh mycTtoro [asa,
3merika U T. 1. Ho 0COOEHHOCThIO TEXHOJIOTHYECKOM pabOThl HaJl YepHbIM
BEIIICCTBOM SIBUJICS IIPOIIeCC ero HeycTtanHoro japoosenus (Tomopsl), 4To B
UTOr€ TNPUBOJUT K BO3HMKHOBEHHIO HOBOTO BHJa PAa3MHOXKCHHUS —
Kpuctaymmzanuu  (MoukoBaHMio). JlaHHas KpucTauM3amusi 3JIEMEHTOB
BHYTpU MOJIeKyIbl SIBIISIETCS CTapTOBOM JjIsl  3apOXKJICHUSI MOJIOBOTO
Pa3MHOKEHHMsI, TMOATOMY JaHHOMY TEPUOJy, CBSI3aHHOMY C OTpPabOTKOM
MPOIIECCOB KPHUCTA/UIM3AlMU OTBOJMIJIOCH OYEHb W OYEHb 3HAYUTEIIBHOE
BpeMs B ucTopuu 3emiu. M HemapoM Bce mporecchl KpucTauiu3anuud OblUId
BBEJICHBI BO BCE IMOJydaeMble BUbl HOBBIX BEILECTB. OYKBAJIbHO YETBEpTas
4acTh CTApPUHHBIX HEPOrIu(OB 00s3aTeIbHO HAYMHAJIACh WJIM BKJIIOYajia B
cedst ATU  uMeporaudnl, UYTO HEMOCPEICTBEHHO CBS3BIBAJIO JIHOOYIO
UEPOTrIU(PUUYECKYIO HAJIMKUCh C KPUCTAIUIU3ALIUECH.

Cnesa: Tonopbl KaK UHCTPYMEHT JApo6JseHuss MosekyJ; Lipinasta
M0 KpasiM SIBJSIOTCS CHAMBOJIOM MeXaHM3Ma I0JIOBOTO PAa3MHOMKEHHUS,
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nepeHeceHHOTo MoToM B 6yaymyw KieTky. Cnpasa: Tpu ueporauda
(oco6eHHO BepxHUM — BepuirHa KpucTtasnia) ABASIOT HOBbIM MeXaHU3M
pPa3MHOXeHUS — KPUCTA/IJIU3alMI0, /I TOYKOBaHHUE.

B Cepaneyme o0co6o0 Bwiaensiercss YepHblld «capkodar»
(MaTepuas: CUEHUT-MIOPUP), OTIOJIMPOBAHHBIA C BHEIIHUX U
BHYTPEHHUX CTOpPOH. HaHeceHHass Ha €ro TOPIEBYI0 OOKOBYIO
yacTh rpaduka pucyer HaMm CTpykTypy YUepHoit Matepuu ¢ mpems
HympeHHuMu yacmamu (BepTHKAIbHBIC TPU HIDKHHUX CTOJIOHWKA,
00BETMHEHHBIX MPAMOYTOJILHOM BHEIIHEH (hOPMOK).

MY?KCKad 9aCTb ’KeHCKad 4aCTb

i

> Yuraercd Tak. <

P L T

Heporaudsbl oTHOCATCA K YepHoit MaTepuu.



[lo 6okam: 31ech yKa3blBaeTCsd UCTOPUYECKAs 310Xa B JBOJIKOLUHU
’KusHu Ha 3emJsie: amoxa 3MeWKU, TO eCThb 3I10Xa BHECEHHd B KHBOe
BELIECTBO 23-10 MYXCKYI0 MoJIOByt0 XpoMocomy boroB, koTopas ele
aBJysieTca EAUHOM, TO ecTh 6e3 pa3/ie/IeHUs ee Ha MY>KCKYI0 U XKEHCKYI0
yacty. CUcTp € AByMs NepeKJaJJUHaMU CBUJETeJIbCTBYeT, 4yTO YepHad
MaTepus umeeT MexaHu3Mbl 2-x UepHbix PHK-HyK/eoTH10B, TO ecTb
3/leCb MPUCYTCTBYIOT JiBa MeEXaHM3Ma pPa3MHOKEeHUs. Oecrnojioe |
noJsioBoe. Pyka, corHyTad B JIOKTe — CUMBOJI HamnpaBJyeHud [IBUXKeHUs
YepHou Martepuu Kk leHTpy. U30ornyras JIMHUA CBUJETENBCTBYET He
TOJIbKO O HayaJie mpolecca KpUcTaaJu3aluy, Ho 1 06 06pa3oBaHUM Ha
INPOTUBOIMOJIOKHBIX KOHIIAX OYAYyLIEero «CO3pEBAHUSA» MYMKCKOTO H
)KEHCKOro Havasa B ExguHoMm 1nenoMm. [JenmpasabHasa  yacmo:
npejcTaBjeHa 3MeWKaMM W GOpMHUpYIOIIENca  My»Ke-)KeHCKOH
cTpykTypoi (HeopopmaeHHbIM KBajpaT), rae oJHa U3 YacTew
HalpaBJieHa Ha JeJieHde, a Jpyrag 4YacTb «3aKpblTa». B HeH
dbopMupyeTca Oyaylas My»Ke->KeHCKas 4acTb [N0JIOBUHHOT'O OpraHu3Ma.
[ITuuplr  (Tunma Yu6ucoB ¢ [ABOWHBIMH Ha TOJIOBE IePbsMH)
XapaKTepU3yIT pa3MHOXKeHMe yepe3s JieJIeHUe.

LEG :wé F“Mf}’fﬁ( s
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,ZlaJIee OT LleHTpa MOYKHO YBUJIETb 3aKPYYEHHYI TPOUHYIO
Cnupasnb (Tpumiet), YTKy. A riiaBHoe, 3/1ecb HaxoauTcsa ['1a3 ¢ YepHbIM
3paukom u Toukoi BHyTpu (aBa YepHbix PHK-HyK/IeoTuzaa), mycroe
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Kpecsio (6e3 KiieTouHasi CTpyKTypa) U AOTOJHUTENbHbIN CUCTp C ABYMSA
nepeKJaJ[JMHaMHU.

Oror Yepnwii [maz co 3paukom u TouykOoM BHYTPHU
COOTBETCTBYET Bropomy ypoBHIO — «Boxae».

B  Bummy Ilypamax omucansl gBa  TBopeHms®?,
NpealiecTBYOmMMUX nospiaeHuto Ha 3emuse IlepBoit  Pachl
yesioBeyecTna. J[aHHbIE CBEIEHUA YINOMHUHAKOTCSA, MOMUMO TanHOMN
Hoktpunpl, B Kuure MepTBhIX, XalJeHCKUX TabIWYKax o
TBopennu, Ilbmanape I'epmeca, Kocmoronumn beposa, [Iunanorax
[Tnatona, Pur-Beme u T. m.%

Ha ypoBHe «Boaw» rae-to 720 muH J5eT Hazan 3emis
CTAHOBUTCSI HEMPO3PAUYHOU, BUIMMON U TBEPJIOH; 3TO ObLIAa 3I0Xa
Bropuunoro Teopenus*t, a takxke cosmanne Bropuunoro YepHoro
Mupa (HOBOEC 3apOKICHUE PACTHTEIHLHOW M KHUBOTHOW JKU3HH,
co3aaHue d(PUPHBIX JTIOICH);

CrnenoBaTenbHO, 3Ta TpaHuTHas BaHHa B Cepaneyme paboTtana
C BELIECTBOM, OTHOCsErocs Kk Uepuoii Marepum.

42 310 6bIN KOHel, MNpoTepo3oncKon 3pbl, NPUMEPHO roe-To 750 MnH neT
Hasap.

43 B BaBUMNOHCKMX hparMeHTax MMETCS Tak HasbiBaeMble ABa «TBOPEHUSI»;
N Tak Kak KHura beimusi npyHsana 3710, TO Mbl HAXOAMM B [ABYX €e NepBblIX rraBax
yrnOMUHaHMe OBYyX TBOPEHWI, pasnMyaeMblX O4HO, Kak Qnoxuyeckoe n apyroe,
kak Merosuyeckoe. OQHAKO MX HACTOALIMN MOPSAOK HE COXPaHEH B 3TUX UMK B
KaKUX-NMBO NHBIX 9K30TEPUYECKUX NMUCAHUSX.

44 B unpycckux NMypaHax Bpama-Co3gaTenb sIBMEH, Kak HauMHaLWMNn 3aH080
HECKOSbKO «TBOPEHUN» MOCIE CTOSMbKUX Xe Heydad; yNnoMUHAKTCA Takke ABa
Benuknx TeopeHusi — lagma n Bapaxa — HacTtosiwee, korga bpama npuHsan
obpas Benpsa (KabaHa), 4ToObl nogHATb 3emnio u3 «Bopg [MpocTpaHcTBax.
TBOpeHMe onncaHo, Kak urpa, kak 3abasa (Jluna) bora-Tsopua.

3oxap roBopuT 0 NepBO3faHHbIX MMpax, NOrMbaBLLMX Tak e BbICTPO, Kak OHK
Hapoxganucb. To Xe camoe ckaszaHoO B Mudpaw, roe paBBuH Abaxy
onpeaeneHHo NosiCHAET, YTo «CBATbIM EAnHbIN® nocnegoBaTenbHO co3gaBan u
paspeLuan pasnuyHble Mupbl, npexae Yem OH npeycnesn ¢ HaCTOSALLNM.

Xanpgenckue parmeHTbl KOCMOroHuMn B KNMHOOOpPasHbIX Hagmnucsx, Tak xe
Kak u B Opyrnx, nokasblBaloT ABa onpeaeneHHbIX TBOPEHUS XXUBOTHLIX U N0LEN,
npuyem nepsoe 6bINo YHUUTOXEHO, MO0 OHO BbINO HeyaayHo. KocMoroHnveckmne
Tabnuubl  OOKasblBalOT, 4YTO STOMY  HalUEeMy HacTosileMy  TBOPEHWIO
npeaLwecTsoBany gpyrme; To e camoe yrsepxagaetca n Kabbarioro.
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A Tenepp CpaBHUM LEHTPaJIbHbIE UEPOTIU(PBI 3TOM BAHHBI C
uepornudamu ¢ APyrol CTOPOHBI, TO €CThb CPaBHUM HAIIUCHU C
pa3HbIX OOKOB BaHHBI.

Cpa3zy ke Opocaercss B TJiaza OJMHAKOBbIE 3MEWKH, HO OHH
IPEACTABICHbl C pPa3HbIMU HampaBicHUsMU J[BrkeHus UYepHou
Marepun.

L
7 Yuraercqa Tak. <

C oOpatHoli cTopoHbl BaHHbI J[BrxkeHue UepHoit Marepuu
MEHSETCS B TPOTUBOIIOJIOKHYI) CTOPOHY.

A 4

A

Yuraercd Tak:

w.f ‘hf-? T'F"?’*

hJL L Ei'** |

HéDGbllZ BBIBOJI OJAHO3HAYCH. ICpC] HAMHU HAXOAWUTCSA MHHU-

KoJutauzaep. B 3TOKM BaHHE NPOUCXOAUIIA KIIEPEKAUYKA» HOHOB
TSKEJIBIX ~ DJIEMEHTOB, YCKOPEHHE  KOTOPBIX MPUBOAUIO K
BO3HHUKHOBECHHIO KBApK-TJIOOHHOU IJ1a3MBbl. 311ech,
COOTBETCTBEHHO, u3MeHsu1ach «Ctpena Bpemenw» wu 1o,
BEPOSITHO, HAKOTJIEHUE DHEPrun BpemeHu.

Kpome storo, momydars J00yr0 W3 DHEPruil, BXOIAIINX B
o0myto obsacte doxara, MOKHO OBLUIO CpEACTBAMHU WHTETpaIUU
WM  jae3uHTerpauud  Yepnor Marepum; Kak 3TO, OJHAKO,
MPAKTUKOBAJIOCH B ycJIoBUsAX [Tupamuy.
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Ho onna wu3 ocoOenHoctedt wueporand)oB 3auHTEpecoBaja
aBTopa: 310 ykasanme Ha Yepnyrw PHK-monekyiy, mox xoropou
nmeercss ykazanne Ha YPOBEHD nossinenuss Broporo PHK-
JUOKEJIA. da u cam stor Bropoin PHK-/[>)ken HemocpeacTBEHHO
HaXOJIATCS PAIOM.
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Caesa: llenTpanbHble neporaudsl. B yenmpe: 3Menka, HMKe
HaxoauTcs Bepxusas yactb YepHou PHK, nanee — [lepBas nepeknaguna
Broporo PHK-/Ixxena. Cnpasa: Bropou [lxepn.

Ecnu mepBasi O0koBasi CTOpOHA T'PAaHUTHOM BaHHBI OTpa3uia
Yepuyrwo Marepuro ¢ /[IBUKEHHEM «U3BHE BO BHYTPH», U JaHHAs
Marepuss paboTana Ha JE3UMHTETpalMI0 TOJbKO cBoel YepHou
Marepun, TO 3ato Apyrasi OOKOBasi CTOPOHA BaHHBI YK€ HMEET
COBEPILICHHO IMPOTUBOIOJI0XKHOE JIBUKEHUE — KU3HYTPU HAPYKY»,
TO ecTb UepHass Marepus nomMeHsna CBOX LEJIEBYI0 YCTAaHOBKY U
Ttenepb AuddepeHupyer Mareputo U TOTOBUT HACTYIUIEHUE
3emnoro PHK-mupa.

Tenepp sTa HOBas ¢GyHkuus YepHoit Marepuu, oTpaxkeHa B
rpadudecKkoi 3anucu yepes «paccoinaromuecs» PHK-monexkybl.

To ecth nepen HaMH JBOMHOM MHHHU-KOJIIaAEp, padoTaromuit
¢ n1Byms Ctpenamu Bpemenn.



| ‘{epHaH aTe. J 3aO>{C,Z[HI/Ie PHK-Mupa.

Bmopou BBIBOJI TakK€ OJIHO3HAYEH: B 3TOM BaHHE
MPOMCXOIMJIM. TOBOPOT BpemMeHn u OJHOBPEMEHHO ITOBOPOT
JBmxxenus Yepnoit Marepuu.

CiienoBaTenbHO, Yepe3 TaKMe TEXHUUECKUE YCTAHOBKU MOYKHO
ObUIO TOJy4aTh JI000€ BEIIECTBO W HAKAIUIMBATH JHEPTUIO
Bpemenu, kotopyro boru nmony4arT B IUIAa3MEHHOM COCTOSSHAM Ha
ComnHue.

Tpemuii BBIBOJ: 000 IOBOPOT Bpemenn,
oOycioBnHBaroMii MOBOpoT JBmxkenus YepHoir Marepuu, BeAeT K
TIETICBOMY KBAaHTOBaHMIO Bpemenn™.

B mt00oM cityuae, Ha Tejie JaHHOW rpaHUTHOW BaHHBI HABEUHO
3aneyaTieHbl BMSITUHBI, TOBPEXKACHUS, KOTOPhIC 3aTeM ObLIU
3QUUILEHBl W TPUKPBITHI UEPOTIUPUUSCKUMU CHUMBOJAMU. OTHU
BBIMYKIIOCTU W BOTHYTOCTH CTE€HOK BAHHBI CBHUJIETEIBCTBYIOT O
CBOOOJIHOM TepeMeIleHUU 3Toi BaHHBI B [IpocTpaHCcTBE; MosTOMY
Bce BaHHbl u3 Cepaneyma B Cakkape OBUIM YCTaHOBJICHBI
MOCPEICTBOM OHepru BpeMeHn B COCTOSSHUM TMEPBUYHBIX
mupdepennmanmii. (OTUM ke crmocoOOM M CpeACTBAMU  ObLI
ycTaHOBJIeH capkodar Ilakans B MOA3€MHOM MOMENIEHUH Xpama
Hannuceti B [1anenke (paiion Unanas, Mekcuka).

45 TexHomornio nNeTneBOro KBaHTOBaHWSA BpemeHu aBTop onuvcan B KHUre
«[peBHee YdyeHue: MeToaoniornsi, uamepeHusi, TexHonorum» B Pasgene VI
«Bpemsax».



105

YerBepthiit BeIBOJ: cam Cepaneym B Cakkape SIBIISIETCS JIMIIb
CBO€OOpa3HbIM XpaHWIUIIEM, Kyda CKJIAJIbIBAINCh TPAHUTHBIC
BaHHBI C Pa3JIMYHBIM Ha3HAUYCHHEM (TECXHOJIOTHS KaXKIOW M3 BaHH
NPOITMCaHa Ha BHEIIHHWX WJIM BHYTPEHHHUX CTCHKAax). DTH BaHHBI
MPEACTABISAIOT COO0NM MHCTPYMEHTApHM I OJMMKAWIINX YEeThIpEeX
[Tupamuyn ([Ixocepa, Yuuca, Cexemxera, TeTu), a Takke WU IS
oosiee nanbHuX Ilupamupa, Haxomsmuxcs B Cakkape. MIMEHHO B
stux [lupamupax, ninm 3aBoaax-KOMJIEKCAX, MPOTEKAIA HYKHAS IS
ATIaHTOB IPOU3BOACTBECHHAS JIEITCIIBHOCTh (BCIIOMHHM 00
aHaJIOTUYHO CTOsIICH BaHHE B kKamepe Llaps B mupamuae Xeorca).

K Manvim Iy3vipam otHOCUNMCH Takxke [IpocTpaHCTBEHHO-
Bpemennsie Cpefibl, B KOTOPBIX 3aPOKIAIUCH CAMU JIOJIH.

MarTepus, HO JieBasg 4acTb OyAyllero OpraHu3Ma yKe HMeeT OJWH
3emHou PHK-nyksieotus (cieBa bor ¢ ogHoi Criuied B rosioBe AEP>KUT
B pykax Tpybky aas BHeApeHUsI IepBOro MexaHHW3Ma I[10JI0BOTO
pasMHOXXeHHUs1). CipaBa BoruHs cMMBOJIOM PYK yKa3bIBaeT Ha TO, YTO
JeBasd (PKeHCKasl) 4acTh OpraHvh3Ma elle HMeeT pa3MHOXKEeHUEe 4depe3
JleJIEHUeE.,




= e s : e I SEREE T Oy ot -

3nech MOKa3aHO, YTO OyAyIIMHA Yes0BEK COCTOUT M3 YepHoi
MaTtepuu (myctoii ['s1a3), B Hero 3aj0KeH MeXaHHW3M pPa3MHOXKEHUS
yepes zesieHre (CUMBOJI CaMOro MepBOro MeXaHHW3Ma PA3MHOXEHUS);
CTPYKTypa OpraHh3Ma HeoJHOpojAHA (JieBas 4aCTb HMMeeT IMPU3HAKH
Oyayliero BHYTPeHHEro pasMHOKeHHUs, a MpaBasl yacTb — MOKa JIUIIb
JeJTATCS).

Kpome TtexHuueckux ycraHoBOK B [IpeBHem  Mupe
BCTpeUaroTcs Takke M Mansie (MaTounbeie) Ily3sIpu, TO €CTh
nabopaTopHble HMHKYOATOphl, NpEeAHA3HAUYCHHBIC I BBIBEICHUS
CylecTB ¢ IpOoeKTUPyeMou (pu3noaoruei, 3aJaHHbIMU CBOMCTBAMU
v KadyecTBamu JKH3HMU.

Waedy A ST ’

Kak BuiMM, 0lTHOBpEMEHHO B pa3HbIX KKaMepax» 3ap0KAAr0TCs
YeTbIpe CaMbIX PA3HbIX }KUBOTHBIX.

2 5 TR e e N AR
e SIS e
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Mausibie uukyb6anoHHble Cpeabl Ha Kamusax Uku.

Kpome npuBBIUHBIX MJIsI HAC BUJOB KUBBIX CyIIECTB ObLIX
BBIBEJICHBI M COBEPIIIEHHO JIJISI HAC HE3HAKOMBIE.

1o e o ——— " X -

. PnéyHKH U3 ,qﬁopua CaHbLHH, -paI‘/’IOH rpotoB Morao (KuTait).
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Ho nockonbky Bce xuBble CyniecTBa, cocrosime u3 YepHou
Marepun u ¢ BHeapsieMoi B Hee Marepueid 3eMHOM, 4YacTo
CO37aBaIMCh B OJHO M TO XK€ HCTOPHUYECKOE BpeMs (XOTS W Ha
pa3HbBIX Toukax [lmaHeTsr), OCTONbKY born ObLIN BEIHYKJICHBI BCEX
ATUX Pa3HO-OBOMIOUUOHHBIX CyIIECTB COYeTaTh APYr C APYTrOM
(XoTsI OHM B OJHOBPEMEHHOCTH TI0 DBOJIOIUH HAXOJIHUIUCH
HEJaJIeKO APYT OT JIpyTa).

Eme oaun ¢daktop, NPUBOAMBIIMKA K OJHOBPEMEHHOMY
CO3/IaHUIO0 Pa3HO-DBOJIIOIIMOHHOIO >KUBOIO BEIIECTBA, COCTOSII B
ToM, 4T0 boru coenuHsiim B EQWHBIN OpraHu3M 4acTH OT PA3HO-
OpomonuoHHbix  Cymects. WM 3ToT  mpuHIUMN  1MOJ0OHOTO
COCIMHEHHUsSI OBbUT ITOCTOSTHEH (JPEBHEETHUIICTCKUE HEPOTIIH(BI
MOCTOSTHHO YKa3bIBAIOT, YTO JiI0Oasi OBOJIONMUS HAYMHAJIAcCh C
W3MEHEHUS OJHOTO W3 3JIIEMEHTOB, BXOJSIIETO B CTPYKTYPY JIEBOU
WM TIPaBOM YacTH CJIO0KHOTO kuBoro CyiiecTBa). ITO MPHUBOINIO
K CO3/IaHUIO CaMbIX pa3HooOpa3HbIX ['epmadhpoanTOB.

15;16o-ﬂﬂry. o

[Tony4danoch, 4TO MyXe-)KEHCKOE CTPYKTYpHOE pa3jeiicHue
BCEro >KMBOTO BELIECTBAa TPEOOBAIO HE TOJIBKO JOMOJHHUTEIHHOTO
JEJCHUS KaXJ0TO CTPYKTYPHOTO DJIEMEHTa, BXOJMBIIETO B KUBOM
opraHu3M. 37ech TakXe TpeOoBalach MOCTOSTHHAS «TPEHUPOBKAY
KXo (QyHKIMOHAIBHON cdepbl (QyHKImH, HyHKIIMOHAIBHOCTH,
(GYHKIIMOHATBHOTO oprasa), KOTOpas BbIpabaThIBAJIACH,
oTpabaThIBaJlach W 3aKPEIUIAIach Ha TMPOTSHKCHUHM MHOTHX ThICSY
aet. Ocoboe BHUMaHHUE OBUIO TaKXe YJEJICHO M MEXBUIOBOMY
pasmMHOXKeHu0. Jla u BHeApenne B 3emMHYI0 Marepuio pasHbIX
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MEXaHHU3MOB OT 4Uy>KepoJiHOM Martepuu TpeOoBajao X ajanTaldu U
aBTOMATH3AaIMU K YCJIOBHUSM HOBOM [IaHETHI.

Kopoue, cylecTBOBajg0 MHOXKECTBO IIPUUUH U (PAKTOPOB,
KOTOpPBIEC 3aCTaBJISLIM boroB mocTosiHHO coderath B Exqunom Llemom
pa3HOOOpa3HbIe KUBBIE CTPYKTYpPhl W OTpadaThiBaTh M B HUX, W
MEXJy HMMHU pPa3HOOOpa3HbI€ CUCTEMHbIE U OpPraHU3alMOHHBIC
CBSI3U.

[IpocTpaHcTBeHHbIe [Iy3bIpy Ha KaMHAX UKU.

Bo3pMeM enie 01Hy U3 KapTUHOK.

"
]

i ] a L 01 T[4 N0 I JF U
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HNMeeTcs Tpu ypoBHA [IpoCTpaHCTB, KOTOPbIE CTYCKAIOTCS CBEPXY
BHU3. Camblli 8epXHULl ypOBeHb — 3TO YPOBEHD, HA KOTOPOM NTOKa3aHbI
JlelicTBUs Boros 1o nosiyueHro IHepryM AJisl CBOUX paboT. Bmopoli
8epXHUll ypOB8eHb — 3TOT YPOBEHD y?Ke CBSI3aH C BHeJIpeHUueM 3eMHOM
PHK, ogHako aToT Mup — ele euHbIM 10 cBoer MaTepuu. [loka3aHbl
KuBoTHbIe, okpyx)atwujue [lpeBo Mupa; Pora sTux 2KUBOTHBIX
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YKa3bIBAIOT Ha pa3MHOKeHUe yepes JiesieHre. boru 3aHUMarnTCcA
Bupycamu, Knetkamu, EqunbiM 3apogpeimiemM. OgHako bor cieBa 3aHAT
pacnpegesieHueM B 3ToM YepHoMm Mupe YepHou u besiori MaTepuH.

X
il

BEIRAM.

HuwxHue [aBa ypoBHA UMMEKWT YeTKUe pasjesieHud. cJieBa
NPOU3BOAAT KUBbIX CYILECTB C BHEIIHUM OIJIOAOTBOpeHUeM (MKpa),
cripaBa — C BHYTPEHHUM OILIo0TBOpeHUeM (sii10). To ecTb B OAWH U
TOT K€ UCTOPUYECKUM Nepuo Ha 3eMJyie boru o4HOBpeMeHHO CO3Jal0T
Pa3HO-IBOJIIOLMOHHYIO KHWBYI0 MaTepuio. KpoMe Takoro coBMelleHUd
pa3JIMYHbIX 3M0X, B HWXXHEU IMOJIOBUHE MPABOM YaCTU PUCYHKA
MOMeIAITCsA CUMBOJIBI PhIO, yike 6e3 Cpeibl (3TO CBUAETENBCTBYET O UX
IIOJIHOIIeHHOH >XWU3HU Ha 3emsie). Oco6eHHOCTb 3THUX PhI6 COCTOUT B
TOM, YTO OHU BC€ HAXOJATCA B YETKO TOPU30HTAJbHOM I10JIOXKEHUU
(cumBoJs1 paBHOBecus Mexay YepHoit u besoit MaTepusimMu).

MmuoxectBO orpoMHbIX [IpoctpancTtBenHO-Bpemennsix Cpen
— B paMkax Eaunoi KuzHu — MOTIu OTHOBPEMEHHO OOBEAUHATHCS
u nomemarbess B O0muit [IpoctpanctBennsiit [1y3bips, B KOTOpOM
Bce 3t Cpenbl HAXOAWIIUCh HE TOJBKO HA OJIMHAKOBOM YPOBHE
DBOIIOIMH, HO U ObLINM BOBJeUeHBl B Eaunbiil IIpocTpancTBeHHO-
Bpemennon koHtuHyym. W Bce 2310 EAMHCTBO, B 3TOM
HEpa3pbIBHOM [IpOCTpaHCTBEHHOM HAIIOJHEHHUH, MTPOXOIUIIO 3aTEM
JajbpHeiee o0nee NPOEKTUPOBAHUE W DBOJIOIHUIO, TEM CaMbIM
CACTEMHO U CTPYKTYPHO OPraHU30BBIBAJIOCH W BBICTYNAJIO Kak
Eauneiit - Opranusm. Otum  O6mmm  OpraHu3mMoM — SIBJISLIACH
MMOBEPXHOCTH HAIIEW 3EMIIH.



CHu3y HaxoasATcsa KneTku Jito/ieH, Bblllle — YKUBOTHbIE, ITULLbI, PbIOHI.

CrnenoBaresibHO, AcTpajibHas OBOJIOLIMSA, HAa KOTOPOM
MPOMCXOJIMJIa ABOJIOIUS  3(UPOOOpa3HBIX, acTpadbHBIX pac,
OTHOCWJIACh K ogHOMY u3 ypoBHeHW [IpoctpanctBenHbIx Ily3bIpen,
TOrJa Kak 3eMHasi DBOJIIOLMS — OblIa MOMEIIeHa Ha MOBEPXHOCTh
camoit Ilmanetrsr. Yacts Ily3eipen cymectBoBasio Ha JIyHe, a yacTh
— JI0 CHUX MOP MPOXOJUT DBOIIOIHUIO B CTPYKTYPE CaMOM 3EMIIH.

Coennnenne  aByx  IIpocTpaHCTBEHHBIX — «ITaKEeN» -
AcTpanbHOro W 3eMHOro, 1o cooOmeHusM JIpeBHero YueHwus
npou3onuio rAe-to 18 MiH JieT Hazal, yke OJIuxe K KOHILY
Yerseproit ManBanrapHou Pacel. I ¢ aTtoro mepuona, To €CTh C
nepuona «llamenus B Mareputo», MIOTHOCTh 3€MJIM JOCTHIJIA
HanOOJIBIIETO 3HAYCHUSI.

CiienoBarenbHoO, VCTIOJIb30BAHUE [IpocTpaHCTBEHHBIX
ITy3piperd gaBano BO3MOXKHOCTH boram mnpoOBOIUTH HECKOIBKO
HSKCIIEPUMEHTAJIbHBIX PA0OT C Pa3HbIMU I1IEJIEBHIMU YCTAaHOBKAMHU.
EcTecTBeHHO, YTO MPOBOJMMBIC TaM pPaOOTHl WJIM OINEpexKaIu
OBOJIOIMOHHBIE TIPOLECCH 3emuu, uiaM ke B 3tux [ly3ppax
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pasButre llpUponbl BO3BpAIIAIOCH BCIATh, TO €CTh Ha3aJd — K
HYXHBIM 11 bOroB nctokam.

Kpome »artoro, npanneie Ily3pipy SBISIIUCH CBOEro poja
nabopatopueit T10 IIPOCKTUPOBAHUIO DBOJIOIMOHHBIX
Bo3MOxHOcTe I[lpuponapl. A 3TO BeJlO K MOJTy4YEHUIO Oosee
HAJIC)KHBIX PE3yJIbTaTOB MNPU CBEPKE BAPUATUBHBIX IMOJIXOJIOB K
pPEIICHHIO TIOCTAaBJICHHBIX 3ajay, OOYCJIOBJIMBAIO H30EraHue
Pa3IMYHBIX OIIMOOK, HAKOIJIEHUE ONBITHBIX PEIICHUNW U YyUeT
BCEBO3MOKHBIX PUCKOB.

Bce (usuko-OMonornyeckue TEXHOJOTUHU, NMPUMEHSIEMbIE B
Tou win wuHOM lIpocrpancTtBeHHo-Bpemennon Cpene, umens,
COOTBETCTBEHHO, CBOM pa3iuyusi, Kaxjaas U3 KOTOpPbIX Oblia
NpeaHa3HaYeHa JJIs1 NOCTYNATeIbHON DBOIOIMH JKU3HMU.

Ha ceroausiuiauii I€EHb MBI HE 3HAEM U JAXKE HE MOJ03PEBAEM,
r1€ U Kakue HUMerTcs o0nacth JKU3HM B OTPOMHBIX IMOJOCTSX
Hamen [lnmanersi. HO TO, 4TO Ha MNOBEPXHOCTHM 3E€MIM BIAPYT
MOSABJISAIOTCS, K TPUMEPY, HOBBIC >KUBOTHBIC WM BBISBIISIETCS
MIOCTEIICHHOE TOSIBJICHHE JIIOJICH ¢ HOBOM I'PYIIION KPOBH (MBI Jake
yKa3bIBaeM TIeOrpauuecKyl0 MECTHOCTB) — BCE OTO TOBOPHT B
II0JIb3y HAIIETO YCOBEPIIEHCTBOBAHUS B COOTBETCTBUU C KAKOW-TO
3aganHou [Iporpammel nnu [Ipoekra.

B nanHoe Bpemsi HaydyHOE COOOIECTBO AMEPUKH U JPYTUX
CTpaH 3aMHTEPECOBAIOCH MTOABJICHUEM MyMHI Tpexmanbix CyIecTs,
KOTOpBIE KOTJA-TO MOKMHYJIA CBOKO lIpocTpancTBeHHO-BpemeHnnyro
Cpeny w BBIIIIM HA MOBEpXHOCTh 3emur. Ho, ckopee Bcero, mx
MPUBE3JIM U OCTAaBWIM B MyCThIHE Hacka ¢ menbro ajgantanuu K
3EMHOM MTOBEPXHOCTH.

N3 JlpeBHero YdeHuWss HU3BECTHO, YTO BCE€ HM3MECHECHUS B
aHaToMuu, MOpPGOIOTHN U Pr3noaorum xuBbix CyliecTB Ha 3emIie
ABJISIIOTCSA  CIICACTBUEM TEX OyAYyIIMX YCIOBUH, B KOTOPBIX
HaxXoJMUTCs WM OyJeT HaxoauThcs Hama 3emuts. byaymas Ilensb
BCErJa «TSHET» 3a CO00O0N CceroAgHsAIIHUNA JeHb. boru 3apaHee
IIOATOHSIOT» YKUBBIE OPTraHU3MBI IE€PE] KAXKIbIM HOBBIM 3TAIlOM,
3apaHee omnpeaenstor OBoaonuu JKuszHu. Iloatomy mo0bie ee
HOBIIIECTBA — BCE A3TO SIBIISIETCS JIWIIb CIECICTBUEM THUTAHWYECKOU
paboThl Hamux boros, oOuTarOMMX B HEAPaX 3EMJIH.
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Takum o6pazom, OTBET Ha nocrapierusii BTOPOU
BOITPOC OyaeT 3akiat04yaThes B CASAYIOUIEM:

- BCe HaMJeHHbIe Tpexnajable CymecTtBa — 3TO pe3yJbTaT
reHEeTHKO-0MOJIOTHYECKUX UCCJIeI0OBAHUI, KOTOPbIE IPOBOAATCS
boramu B yCJIOBHSAX HCKYCCTBECHHO CO3IaHHBIX
IIpocTpancrBeHnHo-Bpemennoii Cpen;

- 3t Cpenbl, CBsi3aHHbIE € BbIBEJCHUEM TPEXMAJIbIX
rYMAHOUJ0B, MOIYT HAXOJAWThCHA rae-T0 B paiione HO:xHoU
AMepHKH, TaK KaK Bce HalieHHbIe CyliecTBa KOrjaa-To sKujiu
cpeau JKAed M WX MYMHHM HMEKT CBO€ NPOUCXOXKICHUE W3
Iepy.

- celyac — B 3Ttux Cpenax — mo-nmpexxkHemMy POKIANTCH U
IBOJIOLUOHUPYIOT 3TH TPEeXNAJIble T'YMAHOU/bI;

- Tpexnajbie CymecrBa BpeMs OT BpeMeHH OyayT
MOABJISATHCH HA MOBEPXHOCTH 3eMJIN.
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I'naa IV. OTBeT Ha Bonpoc 3:
«K kakoii Pace u k KakoMy YPOBHIO JBOJIIOLUU
oTHOCSATCS TpexnaJblie CymecTrBa?»

Kak m3BecTHO, OBLIO MCCIIEIOBAaHO HECKOJIBKO MYMHH, Cpeau
HUX HauOojee wu3BeCTHH. «Mapusa», «BaBura», «AnbpdepT»,
«Hykap» («Cyaii»). Kpome MyMmuii ObLIM TakXe HaiJIeHbI 3 Tena
nmog oOmmMm Ha3BaHueM «Cembs» — «Apremupa», «BHKTOpHI»,
«Jlyuza», Tpu TpexmajblX PyKd U TpU ronoBbl. Ha cerogHamuui
JICHb HalJeHBI elle HECKOJIBKO TeJl.

Bce atu MyMu@uiupoBaHHble OCTAHKA UMEIOT OMOJIOTMYECKOe
MIPOUCXOXKACHUE, pa3AeiIeHbl KAk MUHUMYM Ha TPY BUA.

1) cuopuonwviit zymanouo (Iorcamun Ilannanencuc) - x
3TOMY BHMAY OTHoOcuTcsi Mapus, BaButa, CebacTbsiH,
Momuceppara ¢ mwioaom Padadine, Ipi;

2) eymanoudnas penmuausi — K DTOMY BHUAY OTHOCSTCS
Ans0epro, XKozeduna,

a TaK)kKe TpPU MYMHUU ToA o0OmmuM Ha3BaHueM «CeMbs»
(Apremuna, Bukropus, JIyvusza);
3) uncexmouowl (nacexomwie) — >to Hykappu (nnm Cyaii).

becuncnennoe mn3yuenue Tpexnaibix CymecTB MPOBOJMIOCH
MHOECTBOM  MEXIYHAPOAHBIX  CIECIUAIUCTOB. THUCTOJIOTaMH,
XUMHUKaMH, T€HETUKaMu, Meaukamu. [I[puMepHO B JecATH cTaHax
MUpa OBLIM MCIOJB30BAHBI METOJIbI HAYYHBIX MCCJICIOBAHUMH,
KoTopble onupanuch Ha aHanmu3z KT, penrren, HD-ckanep,
pamuoyriepojHoe jAatupoBaHue, aHanu3 yriuepoma (C 14),
UH(PPaAKPACHYIO CIEKTPOCKOIHUIO, MOJICKYJSPHbIA aHaiu3. Takxke
obuta mpoBeaeHa 3D-pexkoncTpykums Ha 6aze DICOM ¢
MOJYYEHUEM AKCUAJIBHBIX, KOPOHAPHBIX U CATUTTAIBHBIX CPE30B.

PesynbraTel uccnenoanuii JJHK Mymuil ObuiM MOMYy4YEHBI B
Heckoybkux ctpaHax: Ilepy, Mekcuke, Poccuun, CIIA, Kanaze,
bpazwiun, Anonun n @panuum.

B Poccumn usydenuem tpexmnanblx MyMud 3aHuManuch. B.C.
bapanogs, unen-koppecnoneHT PAH, PAMH, npodeccop, mokTop
reHernyecknx Hayk; K.I'. KopoTkoB, HOKTOp TEXHMYECKHX HAYK,
npodeccop; A.B. I'anenkuit, kanauaaT MEIUIIMHCKUX HAYK, JOICHT
U IPyTUe CIIEHUATUCTBHI.
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BBIBOJIBI BCEX MEKAYHAPOIHBIX KCIIEPTOB IIACHT:

- BCE MyMU(UIIUPOBAHHBIE OCTAHKH JEMOHCTPUPYIOT CBOIO
NOJJIMHHOCTh U OPraHUYECKYI0 (PYHKIIMOHAJIBHOCTh CaMu MO cele,
YTO SIBJISETCS YHUKAIBLHBIM U HE BOCIIPOU3BOJUMBIM;

- 3TM OpraHu3Mbl HOBOIO W  HEHW3BECTHOTO  BHJA,
OMOJIOTHYECKOTO U 3BOJIIOIIMOHHOTO MTPOUCXOKIACHUSI, YHUKAJIBHOTO
U OTJIMYHOTO OT TOTO, YTO OBLIO ONMUCAHO U U3BECTHO YEJIOBEKY.

- BCE 00pa3iibl, MOJABEPTIINECs TIIATEILHOMY HCCIIEIOBAHUIO,
UMEIOT CMEXXHBIE COCIUHEHUS, KOTOPbIE COBNANAOT U HUMEIOT
npu3Hakun w3Hoca. OHM YKa3plBAlOT Ha CTapeHue, apTpuT,
pasnuuHbie Ne(EeKThl, TAaKUe KaK ABYCTOPOHHSS aCUMMETPUS, Jaxe
B OJTHOM M3 00pa3llOB HA KOCTHYIO KUCTY.

Bce stambl HayyHBIX WCcienoBaHui Tpexmaibix Cymects
OTMCAHBbI U NPEACTaBIEHbI B IHTEpHETE:!

https://www.the-alien-project.com/ — OduiuanbHbIil CaUT TpPOEKTa
«Hyxon»;

https://www.thierryjamin.com/ — Odunuaneupiii  callT Tbeppu
Kamuna.

O HOBBIX Haxogkax Tpexnaibix CyIIeCTB W HUX OIHUCAHHE
MOKHO y3HATh O ajpecy — https://www.reddit.com/r/AlienBodies/ — canT
«AlienBodies» («Yyxwue Tema»).

PyCCKOS3bIYHBIE CANTHI:

«Jleno Hacka» Ha Konrpecce Pecnyonuku Ilepy -
https://yarkov.org/reptilija/

Mymun TymaHOWZOB, HaWAeHHbBIX B llepy, oOka3zamuce
noamuHHbIMA; Mymun Tlepy — kto onu? (aBtop J.B. I'amerkwmii):
https://vmestevselegche.mirtesen.ru/blog/43933886358/Gumanoidnaya-reptiliya-

MUMII-GUMANOIDOV-NAYDENNYIH-V-PERU-
OKAZAL?utm referrer=mirtesen.ru

Coo011eHHs PyCCKUX YUYEHBIX, YYAaCTHHUKOB MCCJICIOBAHUM!

- K.I'. KopoTtkos:

https://mirtayn.ru/intervyu-s-konstantinom-korotkovym-o-peruanskix-
mumiyax/

- J1.B. I'anmeukuiu:

https://mirtayn.ru/geneticheskij-analiz-obrazcov-tkanej-mumij-najdennyx-v-
peru/

HNurepBrio ¢ JImutpueM ['ajielikuM 0 nepyaHCKuX MYMHUSIX.

https://yarkov.org/%d0%b8%d0%bd%d1%82%d0%hb5%d1%80%d0%hb2%d
19%8c%d1%8e-%d1%81-
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%d0%hb4%d0%bc%d0%b8%d1%82%d1%80%d0%b8%d0%hb5%d0%bc-
%d0%hb3%d0%b0%d0%bb%d0%b5%d1%86%d0%ba%d0%hb8%d0%bc-
%d0%be-%d0%bf%d0%hb5%d1%80%d1%83%d0%b0%d0%bd/

JImutpuii ["anenkuii — AHaJIN3 NEPYAHCKUX MYMUMU.
https://dzen.ru/video/watch/650568527e2fe3202adf8677?f=d2d

ITo coobuieHusIM Bcex ydeHbIX, 3T CylliecTBa J1eiHCTBUTEIBHO
KOT'/1a-TO *KWJIM Ha Hamel [1naHeTe u KOHTaKTUPOBAIIM C IPEBHUMU
IepyaHCKUMM  TocesieHusiMu.  M3o0pakenust astux  CylnecTs
BCTPEYAIOTCS B apXEOJOTHUYSCKUX 3aMUCIX, TAKUX KaK MeTPOriaudsl,
TeKCTUJIbHBIE TEOTNM(BI;, HMMEITCI TakXe 00pa3bl TpeXmaabiX
moaeir u Ha kepamuke /000-1eTHe TaBHOCTH, B T€UEHHE KOTOPHIX
OHU >KUJIA Ha 3eMJIe.

31ech aBTOp HE OyJET MOBTOPSTHL BCE BBHIBOJIBI PE3YyJILTATOB
UCCIIeIOBAaHUN: OHU HAXOJATCS B CBOOOAHOM JocTyre B IHTepHeTe.
ABTOp OyJeTr TOJb30BaThCS JHIIb TEeMH (PakTaMu, KOTOpBIC
HEOOXOJAUMBI MY JIJIs OTBETA Ha IMOCTABJICHHBIE BOIIPOCHI.

ABTOop mipm aHamuze HSTuX Tpexnanbix CymectB Oyaer
OMHUPAThCI HA UCMOpUYecKuli nooxo0 WU TPEACTaBUT COBEPIICHHO
HOBBIN METOJ| UCCIEA0BaHUS. Pacoso-anmpononiocuieckui memoo,
KOTOpBIM OaszupyeTcs, MNpexkJe BCEro, Ha TEOPHUIO OBOJIOIUH,
VCXOJIAIIEN U3 OCHOBHBIX IOJIOKEHUN JIpeBHETO YUeHHUs.

D10 YdeHHe paccMaTpUBACT IJBOJIOIUID KAaK COBOKYMHOCTH
IBYX BHUAOB [IMKIMYECKOTO pa3BUTHA. MPOTrPECCUBHOTO PAa3BUTHSA
(aucxomsamuii  ukia DBONIONMHM) M PErpeCCUBHOIO  Pa3BUTHUS
(Bocxopsmuii L{ukia DBosroiun), re:

- B IIEPBOM ciiyuae, npoucxoaut audpdepenunanus Marepun
¢ /IBmxxkenneM Marepun «CBEpXy BHU3Y;

- a BO BTOpPOM, — HHTErpamus, Wih CHUHTe3, Marepun c
JIBmxenneM Marepun «cHH3Y BBepx». («3mest, Kycarowas cebst 3a
xeocm».)

Cpenaunnoit Toukoit storo Kpyra ssmsercs 2012 rox, rae
nuddepeHuanms 3aKoHYMIach, U, coriacHo, Kanenngapro Jloaroro
cyeTa OJIbMEKOB, i1 3eMiiu «[lonosuna nymu npouoeHa».

Tenepb Mbl HAXOAUMCS HA BOCXOJSAIIECH Jyre JBOIIOLHH.

Ha mnporsoxennn Bcero Kpyra OBomtonuum  HaOirogaercs
MIPOTHUBOIIOJIOXKHAS, WM 3€pKalibHAs, 3aBUCUMOCTb KPYTOBOIO




117

JIBrokenust MaTepuu o OTHOUIEHUIO K €€ TJIOTHOCTH — B YCJIOBHUSX
nByx cucreM. «Kocmoc-3eminsa» u «3emisa-Kocmoce»*.

B cucreme «Kocmoc-3emisi» Marepus NBUKETCS «CBEPXY-
BHU3», TO ecTh U3 Kocmoca Ha 3emmto. Oty Mareputo [[peBHee
Yuenue HaszpiBaeT «YepHou Marepuen», TaK Kak OHa He
CBOMCTBEHHa 3emiie, U modTomy B rpaduke J[peBHero Erumnrta ona
Bceria 0003Hayaaach YePHbBIM I[BETOM.

B CUCTEME xKe «3emia-Kocmoc» HaOJr0AaeTCs
MPOTUBOIOJIOKHOE JBMXKEHUE: Marepus OT 3emMiu  JIBUKETCS
«CHU3Y-BBEPX» U ABJIsICTCS 3eMHON Matepueil; mo3Tomy B rpaduke
JpeBnero Erunra 0603Ha4anach KpaCHBIM LIBETOM" .

46 3Ty MeToOonorio ABOVHOM JBOMOLMN aBTop onucan B KHure «[peBHee
YyeHue: meTogonorus, namepeHus, TexdHosnornm» B [naee 1.1, «MexXcucTteMHbIn
nogxop kK dsonoumm XKnsHm» — «3emns kak oyHkums Kocmoca.

47 B coBpeMeHHON u3MKe HawmnM OTpaKeHMe HeKoTopble MNoCcTynaThl,
npuweaLwme K Her ns [pesHero YueHus: EQnHbIN DnNemMeHT, nexaiumin B OCHOBE
noctpoeHuss Bcex MwupoB, Bkntovas Hawy 3emnio, — BeveH, Mbo ATOMb
poXxaarTca ¢ Kakaon HoBon MaHBaHTapoun unm Bo3obHoBneHnem BeceneHHown.

OT0T EAuHbIM, BeudHblin OnemeHT pacnagaeTcss Ha [Ba NfaHa: pasyMHbIN
(Mnn [dyxoBHbIN) U MaTepuanbHbi (3eMHOM). 3T 06a NnaHa — matepuanbHbl;
ogHako [yxOBHbIM MnaH nNpoTekaeT Ha aupo-acTpanbHOM ypoBHE, a 3eMHOM
nnaH NoCTENeHHO onyckaeTcsa 00 PU3NYECKUX 3HAYEHU.

Takve xe OBa nnaHa MMeKTCa M Yy Kaxgou [lnaHeTbl; n 9TKM ABa nNnaHa
NMOCTPOEHbI Ha Tex ke 3akoHax, Ha KOTOPbIX OCHOBAHO CTPOUTENbLCTBO BCEX
Mwupos.

Hawa 3emns n Haw KocMoc MMeloT NpOTUBOMOMOXHO HanpaBneHHoe Apyr K
apyry OBwxeHue, noatomy andpdepeHumnaums Martepum, ncxogsawas oT Kaxkaon
n3 cuctem (0T «3emnu» n ot «Kocmoca»), Takke NPOTUBOMOSIOXHbI BbICTPOEHDI.
O6beguHeHne Kaxagonm cuctembl B eauHble cuctembl («Kocmoc-3emns» u
«3emnsa-Kocmoc») paloT pesynbTaTbl C  MPOTMBOMOMOXHO  BbICTPOEHHbLIMU
nokasaTensmu Beca u nioTHOCTW.

Mepuogunyeckas Tabnuua .. MeHoeneeBa ocHoBaHa Ha cucteme «Kocmoc-
3emnga», TO ecTb [lepBuyHas Matepus Kocmoca C [OBMXKEHMEM BHU3
andpdepeHumnpyetca M — NO OTHOWEHUIO K 3emne — yBenuMYMBaeT CBOK
NNOTHOCTb. B AaHHbIN MOMeHT guddepeHumaumn [lepsudHon Cy6cTaHumm
gowna ao npegenbHoM OTMETKU, T. €. JOCTUrNa CaMOro HUXKHEro ypoBHSA. JTO
o3HameHoBanocb 111  xumudeckum  anemeHToM  (PeHTreHuewm), raoe
nepmoanyecknin 3aKoH OCTaHOBUIT CBOKO paboTy.

Tenepb 3Ta J3Bonoumda, nogdnHAACb 3akoHy Liunknudeckoro passutus,
HanpaBfneHa B MNPOTUBOMOMIOXHYIO CTOPOHY, 4YTO OOYCMOBMNEHO WHTerpauuen
MaTtepun, HanpasneHHOW [IBMXeHNEM BBEPX B CTOPOHY [epBUYHOro OnemeHTa.
Kak Tonbko 3OBontouns gonaeT oo npegenbHon Touku, Torga 3emns croput n
pacceetcs B [MpocTpaHcTBe.
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B nepBoii cucreme «Kocmoc-3emns» aBukenue YepHou
Marepun co croponbl KocMmoca sruz Ha 3eMIIIO ONpENensieTcs ee
ouggepenyuayueti, Tae oHa — 1O OTHomeHHIO kK Kocmocy -
MIOCTENIEHHO TEPAET CBOM BECOBBIE TMOKA3aTEIW U JIOCTUTAET
HAaMMEHbIIEW IUIOTHOCTH. OJHAKO B CBOEM MPOTHUBOIOJIOKHOM
JIBUXKECHUU 68epx OT 3eMyin — Ha3aja B cTtopoHy Kocmoca — srta
Uepnasa Martepust HAUMHAECT UHMe2pupo8amuvcsi U NOCTUTATh CaMbIX
IUIOTHBIX 10 CBOEMY 3HAYEHHIO YPOBHE.

Bo Bropon cucreme «3emia-Kocmoc» nBukeHue 3eMHOM
Marepun 66epx — ot 3emin B KocMoc — BIIMSIET HA YMEHBIIICHUE €€
IJIOTHOCTH, TO €CTh NPHU OJup@epenyuayuu €€ BECOBbIE KaTerOpUU
— II0 OTHOILICHUIO K 3€MJIC€ — HAYMHAKOT YMEHBINATHCS, TOrJa KaK
IIPOTUBOMOJIOKHOE JBUKEHHE 3eMHOW Marepuu 6nu3 — Haszal B
CTOPOHY 3€MJIM — CBSI3aHO C €€ YTSDKEIICHUEM, WM unmezpayuel,
YTO TAKKE OTPAXKAETCS HA YBEINYCHUE €€ TIIOTHOCTH.

Takass MPOTUBOMOJIOXKHASA 3aBUCUMOCTh ITHUX JIBYX CUCTEM —
«Kocmoc-3emisi» u «3emia-KocMmoc» — Haiuia cBoe 00bsICHEHUE B
ToM ¢akTe, 4To DBostonusa 3emiand U JKU3HM — UMEET JBa IlJIaHa,
i aBa IIpoCTpaHCTBEHHBIX «3Ta)ka» Pa3BUTHUSA. OJIMH U3 KOTOPBIX
HAXOAUTCS Ha  Jgupo-acmparbHom  niaxe, Ha  KOTOPOM
npoucxojamia  OBodrous  3¢GuUpooOpasHOro  Mupa;, APYrou
[IpOCTpaHCTBEHHBIA «ATAX» — NPOXOJAWI HEMOCPEACTBEHHO Ha
3emHoMm niawe, T IPOXOIUIA DBOIIONHSA PU3MIECKOro MUpa‘e.,

Tak 4yro Hama paHHAd 3emisl, cocrosmas wu3 YepHoun
Marepun, — OHa I TIJla3a CEroJHSIIHEr0 4YeJoBeKa Oblia
HEBUJIMMA M HeocsizaeMa. B 3TOM  pakypce MOXKHO TaKkKe
OOBSICHUTH, MMOYEMY B HAIlEeM BHUJIUMOM CIIEKTPE Mbl HUKaK HE
cMOxkeM yBuaeTh mwonen llepsou, Bropou Tperber u Hauvana
Yereepront Pachl, TOYHO Takke, KaK Mbl HHUKOTJAa HE YBUIUM
HuKoro u3 boros-Co3nareneif, KOTOpble KOrja-To MNpUOBUIM Ha
3eMIIIO U CAENAM €€ TAKOM, KaKYI0 €€ Mbl CEMYac NUMEEM.

Bce, uTo gomuio m0 Hac B BHUJIE OCSI3aEMBIX OKAMEHEBIIUX
(MUHEpaJIN30BABIIMXCS) OCTAHKOB, HAIPUMED, KOCTCH JUHO3aBPOB
— 3TO JIMIIb €CTECTBEHHAS KpUCTAIM3alus AcTpaibHol MaTtepun,

48 06 aTom 6bINo ckasaHo aBTOpOM B noapasgene «[poinHas dPusmyeckast
osonouma» nasbl 1.5, n nogpasgene «ActpanbHbii [MnaH JBonounmn u
3emHon NMnan 9sontoumn» MMasbl VII.3.
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JPEBHOCTHIO BO MHOTO COTEH MHUJUIMOHOB JIET, MPOLIEAIIEA YEPE3
MHOKE€CTBEHHBIC MPOIIECCHl MaTepUATU3AIUA U TTPUOTHUKESHHOM 10
IJIOTHOCTH K 3€MHBIM IOKa3ateaaM. CoriiacHO Y4YEHMI0, TaKkKe U
«HAIllM COBPEMEHHBIC pachl WJIH, BEpHEE, HX HMCKOIACMbIC
nokaxxyTcs ydeHbiM KoHma Illectonn Kopennoit Pacel, octankamu
MEJIKUX HE3HAYUTEIbHBIX 00€3bsIH — BBIPOJUBIIETOCS BHIa (JENUS
homo».

ABTOp, TNpPHUMEHSAS K AaHAJINW3y TpEeXHaldblX MYyMHH CBOU
Pacoso-anmpononocuueckuit memoo, yTBEp>KJIa€eT, 4To:

- BCE 3TH TpEXIAIbIC CymiectBa ABJISTFOTCS
MOATOTOBUTEIBHBIMU  JK3EMIUIApaMu  OyIyIIux JIroAed s
ciaenyrouien Illecroi moa-pacsr;

- Bce 3T Tpexnanbie CyiiecTBa OyayT OTHOCUTHCS K Pa3HBIM
nepuogaM (dmoxam) caeayromiei IllecToi mom-pacel, Tak Kak BCeE
OHHU — OMOJIOTHYECKH Pa3HOOOPA3HBHI;

- BCE 3TU CymecrtBa UCTOPUYECKHU KOT/1a-TO
ABOJIIOIIMOHUpPOBaIU B Tperber m YUeTBepTOW MOJ-pacax; 3aTeM
ObUIM TEHETUYECKM CHPOCKTUPOBAHBI, JocTaBiieHbl B HOxHYIO
AMEpHUKY U YK€ B TOTOBOM BHJIE TaM Pa3MEIICHBI;

- Bce 3T CymectBa oTHOocITca K Oymymien IllecToit mos-
pace, Torja Kak IOATOTOBUTENbHBIM Tiepuoj sl eiie OoJiee
nanexor CeapMol moa-pacsl HauHeTcs rae-To yepe3 25 000 mner.

Jloka3zaTeancTBO 1.

YesioBeKk BeeT HMCTOPHIO CBOEro MPOMCXOKIAEHHE OT
JInHo3aBpa.

BriBoabl ucclieqoBaHui, MPOBEACHHBIE MHOTOYHCICHHBIMU
CrieliuajiucTaMu 1 J1oj10’)keHHbIMU Ha KoHrpecce Pecniyonuku Iepy
(2018), omHO3HAYHO YKa3bIBAIOT HA HAJIUYHE Y TPEXIAIbIX
CylllecTB pEenTWIBHBIX 4YepT, TIJe 0co00 MNOAYEPKUBAIACH HX
OJM30CTh K JpeBHEHIIUM JauHO3aBpaM. K 3TUM 0COOEHHOCTSIM
OTHOCATCS, MPEXKIE BCEro, KOXa, MOX0XXKas Ha KOXKY PENTHIIUM.
Kpome KoXH, Crojia OTHOCSTCSI U MOJIbIe KOCTH, a TaK)Xe JIOMATKH,
COCJIMHEHHBIC B BUJIC BUJIKH — KaK Y JIPEBHUX JUHO3aBPOB.

K oco0eHHOCTSIM JHMHO3aBPOB MOKHO OTHECTH CTPOCHHE
BBIJIBUJKHOM III€H, KOTOpasi HE TOJBKO MOKET BTATHUBATHCS H
BBITATHBATHCS, HO U yros ee moBopoTa paBeH 2/0 rpagycos. [a u
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dififa o cBoeil hopMe, MOPQOJIOTUM U CUMMETPUU HATTOMUHAIOT
AiIa TUHO3aBpOB™Y,

MOXHO OTMETUTh U ATUIMUYHOCTH AHATOMUU, KOTOpasi ObLia
CBOWMCTBEHHA AMHO3aBpaM: 3TO CTPOCHHUE IMATKU U CHEUPUUIESCKOE
CTPOEHHUE PYK, TJ€ OTCYTCTBYIOT JIy4yeBas, JIOKTEBAsA W 3amsCTHAA
KOCTH; OTCYTCTBYIOT HEKOTOPBIE KOCTH, KOTOpPBIE HUMEIOTCA Y
YEJIOBEKA; TAKKE UMEETCS MO OJJHOM KOCTH B MPEATUICYbE, BEPXHEU
YaCcTU HOTH U JIp.

OTU HEOXUJAHHBIC JJIsI YeIOBEKa OCOOEHHOCTU, MCXOJSIINE
OT cHeuu(puKd PEenTWINM, 3acTaBUId aBTOpa OOpPATUTHCS K
CBEIACHUAM, COIEpKALIUXCA O AUHO3aBpax B [peBHeM YueHuu, u
BHUMATEJIBbHO COIIOCTaBUTh 3TO YueHue ¢ rpadukoil apredhaxToB
kamHen Wkwu, [IpeBHero Erunra, Meconmoramuu u np. Bce 3t
(baKThl TIO3BOJIMJIM BBICTPOUTH UYEIOCMHYIO cucmemy I8ooyuu
3emnu u ’Kuznu 6 pamxax /[pesnezo Yuenus.

Talinas JlokTpuHa 1 Bce apTe(akThl IPEBHOCTH YKa3bIBAIOT,
YTO MBI BEJAEM CBO€ Havano oT J[uHozaBpoB. [losTomy Ha 3emiie
HEKOTOpbIE MEPBBIE YeT0BeK00Opa3Hble CyiecTBa ObUIM OCHOBAHbI
Ha MPU3HAKAX, UCXOJISIIUX UMEHHO OT 3TUX PENTUIUN.

Jlydie Bcero 3T OCOOEHHOCTU MOKa3zaHbl Ha KamHsAX Wkw,
KOTOpbIE OBUIM U3TOTOBJICHBI W HCIMOJB30BAINChH B Kaue€CTBE
CBOEOOpA3HOTrO JujaKkTHUecKoro rmnocooust mis IlocBsieHHbIX,
MPOKUBAOIINX B yCA0BUAX FO)HOU AMEPUKNU.

Tak BwIrIsAEnU nepsvie uenoBekooOpasHeie CyliecTBa Ha
3emiie:

- YestoBeK,

- JluHo3aBp U

- JInHO3aBpO-4€I0BEK:

49 CoBpeMeHHble NTUYbK AlLia CXOXW C AlaMy AMHO3aBpoB. CX0Xu gaxe Te
AnLa, 4TO MOSIBUAMUCL A0 TOrO, Kak pasoLufiCb 3BOSOUMOHHbIE MYyTU NTUL U
AnHo3aBpoB (okono 150 MunnnoHoB NeT Hasag).
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Ho, uTo0bl B mepBuuHO-co3gaHHble dopMmbl JIMHO3aBpa u
YenoBeka MOMECTUTh HEOOXOIUMBIC IS PAa3MHOKEHUSI BHYTPEHHUE
OpraHsl, JUIsI 3TOr0 HEOOXOAMMO OBLIO B HMX BBbIpE3aTh CHayaja
MOJIOCTh, — YTOOBI B 3TO MPOCTPAHCTBO 3aJI0KUTh Oy IyIIe€ OpraHbl.
st aToro boru caemanu Ha JMIE YETOBEKA Pa3pe3, U TEM CaMbIM
MOJIYYWJIM OTBEPCTHE, HAMPABICHHOE BIIIyOb IPYJIMHBI U )KUBOTA; a
ATOT pa3pe3 BIOCICACTBUH CTall ry0aMH. 3aTeM BBICBOOOIWIN W3
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IPYAUHBI W KUBOTA MPOTO-TIJIA3MATHYECKOE COJCPKHUMOE —
OCKOBUAHYIO OHOOOPA3HYIO aCTPaJbHYIO CYOCTAaHIIMIO U CO3JaIu
B ®opwme JIlnHo3aBpa u UenoBeka mycToe NpOCTPAHCTRO.

Tak «npo6uBaiu» poT Yyea0BeKy (MHCTPYMEHT B JieBol pyke bora)
W BCTaBJSIJIM B Hero Oyayuidil sineBoj; (MHCTpYMEHT B NMpPaBOH pyke
Bora). Bor csieBa uMeeT 5 miacTUH Ha roJioBe — 3TO YeJioBeueCcKUuH bor;
bor cnpaBa c 6-10 nsiactuHamu — 3T0 bor /luHo3aBpoB. Haxoagmuecs
CIipaBa M CJieBa €eMKOCTU SIBJISIOTCS CBOEOOPA3HBIMU «HACOCAMM» JJIsI
CO3/1aHHUS B 06JIaCTH I'Py/iv NyCTOrO MPOCTPaHCTRA.

Co BpeMeHeM JIMHO3aBpOB CTaNM CKPEMNUBATH C YETOBEKOM.

Tak ckpewurBaau /[lMHO3aBpO
opranu3Mm AHgporuHa uau ['epmadpoaura (/r0o60oe rpaduyeckoe
CONPUKOCHOBeHUe ABYX-Tpex CyliecTB O3HavyaeT UX 00beJUHEHHE B
EnuHbili opraHuaM). 3Jecb MCIOJIb30Baau ciausHue YepHbix PHK-
kaeTok auHo3aBpa (Kpy»Kok Ha TeJsie )KUBOTHOT'0) C POJICTBEHHOU s
3emsiu PHK-ksieTko# a1 mofent (HaKJIOH B CTOPOHY 3eMJIM HUJIM TPOBUC
BHHU3 roJioBoi o3HavyaeT 3eMHy10 PHK).
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CkpemuBaHue /lnHo3aBpa u YesioBeka.

B pesynbprare ckpemnBanus Jlunoszaspa u Yenoseka
nonyuwin JlnHo3aBpa-dyeaoBeka B IByX opmax:

- B hopMe AHJIpOTUHA,;

- B popme I'epmadpoauta (1Ba-Tpyu AHIPOTHHA COCTHHIIIN B
enuHoe CyIecTBo).

Csaesa: coBMeleHHbIM ['epMadpoauT U3 J[luHo3aBpo-4esoBeKa C
YesnoBekoM. B yenmpe: coBMellleHHbIN ['epMadppoauT us JluHo3aBpa
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TpeTbeit Pacel ¢ /lunozaBpom YeTBepTou Packl. Cnpasa: cCOBMeLEHHBIN
['epmadpoaut u3 JlunoszaBpo-I'epmadppoaura ¢ JJuHO3aBpO-4E€/10BEKOM.

Buu3y: mon B uBOoTe /[I[MHO3aBpa coOBMellaldT C YesoBEKOM;
Haeepxy B »WBOTe JlMHO3aBpa HaxoauTcd miaoj YesoBeka. U Bce aTu
BEPXHsSSI U HWXKHSASA 4YaCTH COBMENATCA B 0AHOBpeMeHHOCTU B @opme
cnoxkHoro 'epmadpoauTa.

C/sieBa HaxOAWUTCA TOIOP U OTpe3aHHad roJjioBa — 3TO CUMBOJIbI
3ampeTa BbIX0/a IJI0/1a Yepe3 BepXHUU saulieBo, (TO eCTb 4Yepe3 PoT).

Cnavana /IuHO3aBpbl Pa3MHOXKAJIMCh Yepe3 JeJICHUE, 3aTeM —
yepe3 Hkpy, a JMIIb TOJBKO NOTOM — 4Yepe3 Sima, KOTOpbIe
BBIXOJIMJIM M3 BEPXHETO siflieBoja (4epes poT), a uepe3 HEKOTOPOoe
BpeMs — Yepe3 HWXKHUM SUIEBO: ATOT SIUIIEBOJ ObLI IIPE/ICTABIICH B
MOJIB3/IOIIHOM 00JaCTH CJIEMOM KHUIIKOM ¢ OTPOCTKOM allleHIuKCa,
KOTOPBIM BBIXOAWI Hapyxky. OIHAKO 3TOT HWKHHUM SULEBOX
JIBAK1bl Y JTUHSIIN:

- CHavajla OH BBIXOJIMJI BHU3Y KUBOTA (TJ1-TO MO IYIIKOM);

- 3aTeM (Mociie MPOKJIaJKU MUINECBAPUTEIFHOTO TpaKTa, Koraa
K CIICIION KHINKE A00aBHJIM TOHKYIO KHIIKY) OH CTal Y)K€ HMETh
ABTOHOMHBIN BBIXOJI UEPE3 KIOAKY.
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Foug '/:_.

AnuexxuBopoxaeHve JJuHO3aBpOB U3 HUXKHETO SIHAIeBO/IA.
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CneBa — mepBbId (puU3HWUecKUN JIMHO3aBpO-4eJIOBEK U ClpaBa -
nepBeid  ¢usndyeckud  YesoBek (ABOMHAsA  MYXKe-)KEHIMHA C
CaMOOIJIO0TBOPEHHEM; SMIA BBIXOAAT 4Yepe3 pPOT — C yKa3aHHUeM
naJiblia Ha pPOT; 3BOJIIOIJMOHHO MOJIOBbIE OPraHbl HAXOAATCA HA YPOBHE
«[ITun»). 3emHas PHK nepegana depe3s Kpyr Ha rosioBe YesoBeka (8
yeHmpe) W 3aUITPUXOBAaHHBIM Kpyrom, o3Havawimum 3emsto (csaesa).
CHMBOJIOM MOJIOBOTO Pa3MHOXKeHHUd sABJsseTcsa o6pas [ITtuibl (8 yenmpe)
U ZiBe nepekJafuHbl 2-ro Jxena (cnpasa).

/luno3aBpo-I'epmadpoaut, cocrosamud U3 JAByx JIMHO3aBpo-
AnpporuHoB. Mexxay HuMu Hox 03HadaeT ux coeguHeHue. Kaxapi us
AHPOTrUHOB UMeeT He TOJIbKO BHYTpeHHee CaMOOIlJIOLO0TBOPEHME, HO U
MeXAy  3TUMHM  AHAPOTrMHAMH HabJII0jaeTcs nepeKpecTHoe
omogoTBopeHue. I[loatomy I'epmadposuTaM OblJIO CBOUCTBEHHO
3aMKHYTO-BHYTpeHHee  oIuiofoTBopeHue  (AHAporuHa), TaK U
BHYTpeHHe-TlepeKpecTHoe omiooTBopeHue (l'epmadpoausm).

Paspenenue nosios y JluHO3aBpOB.
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CyneBa — My»CKOU BU/J, JIMHO3aBpa, OH CTAHOBUTCA UCTOYHUKOM
OCEMEHEeHHUs CIepMOW; ClipaBa — XEHCKUW BUJ JUHO3aBpO-4eJsIOBEeKa —
UCTOYHUK OcCeMeHeHUs sulekseTkaMu. 06a OHU SABJSIOTCA OOLIUMHU
COCTaBHBbIMU YacTsIMU AHJiporvHa uau 'epmadpoauTa.

Pa3nesieHue 1oJioB y JiroAe.

Pa3zneneHHble 4YeslOBeYECKHME MYXKYMHA W KEHIIMHA, B CBOEM
eJUHCTBe MBJAIOTCA AHAporuHaMu wuau [epMadpoauTaMu; TakKxkKe
SIBJISIIOTCSI UICTOYHUKOM CIIEPMbI U IUIEKJIETOK.

Pazzaenenue noJsioB y JIMHO3aBpO-/II0JEU.
Pasgenennrbie u3 Tpetbent Pacbl u YeTBepTou Packl /luHO3aBpoO-
moau (caeea F'epmadpouT, a chpasa AHIPOTHUH). Y BCeX UMEKTCS 1Mo 3
naJjiblja Ha pyKax.

JIump  OnMdKe K KOHI[y MEJIOBOrO Mepuoja IPUOPHUTET
JMHO3aBPOB CMEHUIICS TJIABCHCTBOM YejIoBeKa Ha 3emiie, KOTOPBIH
cTaj Uil HEC aKTHBHOHM reosormdeckoil cumioi. («YemoBedecTBO
3aKOHOMEPHBIM JIBHXKCHHEM, UTMBINAMCS MUJUIHAPI-APYroM JIeT,
CO BCE YBCIMYHUBAIOIIMMCS B CBOEM MPOSBICHUH TEMIIOM,
OXBaTBIBACT BCIO IUIAHETY, BBIICISCTCS, OTXOIUT OT IPYTHX KHBBIX
OPraHM3MOB KaK HOBas HEObIBa/IAs IT€0JIOTUYECKas cua»>’,)

A Beap Ha 3eMiie, BEPOSITHO, NIEPBBIMU CPEAU IO3BOHOYHBIX

50 BepHapgckuii B.W/. PasmbiuneHus HaTypanucTta. HayyHas Mbicnb Kak
nnaHeTHoe siBneHue. KH. 2. M.: Hayka, 1997. C. 19
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Ha TyTh YBEJIWYEHUS MACChl MO3ra CTald MPEJCTaBUTENU Kilacca
PENTHIINI — XUIITHBIC TUHO3aBPHI (U3 OTpsia IIEIypO3aBPOB, MaCCOH
70-80 kr). He wuckmroueHo, uro Ha 3emje — eclii Obl OHH HE
BBIMEPJIM 65 MJIH JIET HazajJ — 3Ta rpyIma JUHO3aBPOB MOTJIa Obl
elle MUUIMOHBI JIeT Ha3ad copmupoBath Mo3r. U ceituac Obuia Obl
COBCEM HWHas I[UMBWIM3AIUSA CO C(POPMUPOBAHHBIM  MO3IOM,
COIIOCTABUMEIM C 4eloBedecKuM L. Bomee Toro, cpeau IUHO3aBPOB
HACUUTHIBAJIOCh HEMAJIO BUJOB C MPSIMOXO0XKJACHUEM U CBOOOIHBIMU
NEepPEIHUMU KOHEYHOCTSMU.

BoiBoa: Ttpexmaabie CymecrBa, HaijaeHnble B llepy,
SIBJISIIOTCH mpoaoJuKareasiMu JuHuu J{unozaBpos, Jlwoxeid u
JInno3aBpo-awoae. Eciu 65 miH et Hazag boru mocTeneHHo U
THIATEJILHO TIPOBEIM OOIIMPHYKD 4YHUCTKY 3emuin (HH OJIHO
’KHBOTHOE, BecuBIIee 6osee 50 KMIOrpaMMoB, HE BEDKHIIO ?: K HAM
OTHOCUJIUCH JICTAIOIIUE M MOPCKHUE PENTUIUH, BCE BHUJIBI
YEJI0BEKOOOPA3HBIX M JAMHO3aBPO-)KUBOTHBIX, OTHOCAIIMXCS K
knaccy JMHO3aBpoB)®, TO Temeps — B INPEIIBEPHM HAIIEH
oynymei IllecTtoit mnoa-packl, JBUTAIOMIEHCS MO BOCXOJSIICH
Cnupanu DBOJIOLIMUM M CBI3aHHOM C HHTErpamues 3eMHOM
Marepuu, — 3/1€Ch IPUOPUTET B 3aBEPLICHUN JBOJIOLUU 3EMIIU U
JKuznu Ha Heit OyneT onsiTh 0TBeeH JluHo3aBpam.

Taxxxe u Mb1 Bce B lllecToil moa-pace OyaeM MMETh OO TPU
najblia Ha HOTaX M PyKaxX M KOXY, OXOXKYI CBOEH CTPYKTYpOu Ha
KOy PENTUIIAM, TO €cTh JIMHO3aBpOB.

AHnaToMHuecKoe CTpoeHHE PyK Tpexmnaibix CymiecTB (Kpome
Mapuu, Basutel, CeOacthsina, MoHceppara, Padasns, Dpia)
aHAJIOTMYHO BbIMEpIINM JIMHO3aBpaM — C JUIMHHBIMU U TOJICTBIMU
najgbllaMyd, OKAHYMBAIOIMIUMHUCA  KOTTsIMU. (OCOOEHHOCTH B

51 BotuH AWM., 3otmH A.A. BO3HUKHOBEHME W pas3BUTME LMBUNU3ALUNA
(3HepreTnyeckun nogxon) // Hayka n xunsHb. 1998. Ne 6. C. 98-101.

52 BappeT MNon. Bonbliaa aHuUMKNoneans auHosaspos / MNon BappeT, Xoce
Jlync CamHc; Mep. ¢ anrn E ®egoposa. M.: OHuke, 21 Bek, 2003. C. 181.

53 Tak, Auepsbl, CTero3aBpbl XUnu B Menoson nepuop — 80-60 mnH neT go P.
Xp.; OMHO3aBpbl (ONoTo3aBpbl, 0no3aBpbl) — 25 MeTpoB B AfMHY U BecoM B 50
TOHH — Xunu rae-to 220-180 mMnH net ToMy Hasag. BoiMupaHne ux Hayanocb
okorno 65 MNH neT Hasag M NPOAOSHKaNoCb HECKOSIbKO MWIIMOHOB JieT.
Hanbonee kpynHble AMHO3aBpbl — 3aBponogbl, 6pa3xnosaspbl, 6POHTO3aBpPbLI — B
AnuHy pocturanu 30-35 meTpoB 1 nmenun maccy 4o 50-80 TOHH.
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coeMHEHUH Jionatok y ATux Cymects — B BHJAEC BWIKH —
XapaKTepHbl UMEHHO APEBHUM J[MHO3aBpaMm.

XOTd, €CIIM NPUCMOTPEThCS KaMHsIM KMKH, TO y HEKOTOPBIX
JIMHO3aBpOB TaKXk€ MOXHO HACUMTATH 110 D MajbleB Ha pykax. Ho,
CKOpEE€ BCEro, 3TU ISITh MNalblieB MNPEAYCMOTPUTEIBHO ObLIN
CIIPOCKTUPOBaHbl boramu muimib Jjs TOro, 4ToObl JIMHO3aBPHI,
Jnno3aBpo-nmtoau uinu Jlrogu — B Hammx ycioBusx llsgrou mon-
pPAChl — CMOTJIM BBITIOJIHATHh HY>KHBIE TPYIOBBIEC OTIEPALMH.

Bce MokeT OBITh...

OrcrynieHue

ABTOpy  XO4ueTcsi  IMOKa3aThb  CTapuUHHbIE  apTe(akThl,
nzoopaxaroniue borop-Co3znarenei.

Bce borum mnepBoHauyalibHOrO YeI0BEYECTBA OTHOCHIIMCH K
UepHoit Marepuu u ObUIH «MYKe-KEHCKUMU» AHJIPOTUHAMM.

N3 JlpeBHero YdeHuss U MHOXKECTBa apTe(akToOB H3BECTHO,
4yTO IepBOHAavajbHas Paca mroaen ucxomuia ot JlyHHbIX IluTpun
(cocTostBimx u3 Yepnoit PHK camux boroB) m uro sta IlepBas
Paca, a 3arem Bropas, Tperbsa u Uersepras Paca — 1O ecTth Bce
Pacer Ha 3emiie — KONMMPOBAIM B CBOEHM MaTE€pUAIBHOW YacCTH
®opwmbl JluHozaBpa u Yenoseka. Bce MoxkeT ObITh, UTO MMEHHO
JlnHo3aBp ObUI TIpeIHa3HAuYe€H cTaTh TJIaBHBIM CyIllecTBOM Ha
3emite (BMecTo YenmoBeka).

CornacHo apredakram, HamuMu Co3JaTesiMu SIBJISUIUCH J1Ba
Buja boros: /IlnHo3aBpo-boru n Yenoseueckue boru.

boru-/I[uHO3aBpHL.
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boru-/IlvHo3aBphl, yyacTByrouue B co3gaHuu Ku3Hu Ha 3emiie U
cotBopuBIIMe /JluHO3aBpa U /luHO3aBpo-yesioBeKa. Tak MOKHO cebe
NpeACTaBUTh NPUMEPHYK BHEWHOCTb Hawux (Co3paresed — 4TO-TO
obulee OT 4yesioBeKa, NTUlbI U 3MeH. [IBa PHK-Hyk/1eoTuia ykaseiBaeT
Ha MM0JIOBOe pa3MHOXeHHe (Ba «rpebelika» Ha rosose [loroMmka u 3,5
noBopota 3Meu BOKpyr CToJina); MOTOMCTBO M3 3TUX BOroB BBIXOJUT
yepe3 poT. /IBorHOM HWXKHUU [lanen Ha npaBou Pyke bora u iBoViHbIE
Kpyxku ryia3 o3HavyaioT Haaudue JByX PHK-nykneotumos (UepHoro u
3eMHOT0), TO €CTb OHHM Pa3MHOXAKTCS MOCPEJCTBOM I0OJIOBOTO
pa3MHOXeHUd. lllectuyrosbHasd 3Be3ga — CUMBOJ Mapca; 3TU TpU
3Be3/bl YKa3blBalOT Ha TpeTbio Pacy Ha 3emute.

Hasvuue opHoro moBopoTa XBOCTa 3MeM O3HadaeT IJBOJIIOLIMIO
BoroB B ycioBusax YepHoit MaTepuu, To eCcTb UX co6cTBeHHass YepHas
Marepusa npouia oguH IBOJIONUOHHBIM Kpyr B ycioBusax 3emuun. A
MIOCKOJIbKY CaMbld KOHYMK 3TOTO0 XBOCTA KyJa-TO CHOpPSATaH, TO 3TO
noJpasyMeBaeT BHellHee BJUAHUe 3TUX boroB Ha Hauy CoJIHEYHYIO
CUCTEMY.

JleBaTb MaseHbKUX KpyxkoB — aTo Yucao 9, cumBos My»ckoro
HauyaJsa (My»cKas noJsioBast 23-1 XpoMocoMma, pecTaBJeHHass My»KCKOU
Y )KeHCKOM XpoMOoCOMaMH, KOTOpble 3apoxaatoT KU3Hb).

Cnesa:. llpencraButenb YenoBedeckux boros (6e3 xBocrta) c
[lnaHeThl BeHepa; BocbkMUyToJibHasi 3Be3/ja — CHMBOJI BeHephbl U CUMBOJT
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3emHou PHK. 3tu Boru co3pganu Ha 3emisie Yenoeka IlepBou Pachkl B
KadecTBe ee rsiaBHoro CyuecrtBa. B yenmpe u cnpasa: JlyHuble [lutpu
(JTrogu 3Be3zbl Xomnu), co3pasinue [lepByto Pacy Ha 3eMite.

Caesa: Ha kapTuHKe U300pakeHbl kuBble PopMbl ¢ Mepkypusa —
Pentunus, 3meda u lltuue-/luHo3zaBp. CeMuyroJibHas 3Be3/a — CUMBOJI
[lnanetsl Mepkypus, a Tpu BHyTpeHHUX Kpyra B 3Be3je 03HaAyaroT
Tpetbto Pacy, gocTuriiyro B CBOer IBOJIIOIUU MOJIOBOTO Pa3MHOKEHHUS.
Tpu Kpyra B ceMuyrosbHoW 3Be3/le PacKpbIBAIOT TaKXKe M CIIOCOO
pa3MHOXKeHUd KuTesied MepKypusa nocpeAcTBOM BbiBeJeHUA Aul, To
ecTb Bce 3Tu CylecrBa HABJAKTCA CaMOOIUIOLOTBOPAIOIIMMHUCH
Angporunamu u 'epmadpogutamu.

Cnpasa: Iltuya ¢ Mepkypua. CuMmBoJioM 3Tou [lyaHeTh! fABJdgeTCA
cemuyroabHasa 3Be3za; OauH Kpyr B ieHTpe 3Be3abl 03HavaeT [lepByro
Pacy; cnocob pa3MHOXXeHUS — JleJIEHHE.

Kak BuguMm, y boroB wu xurenen apyrux Ilmaner
IIPUCYTCTBYIOT IIPU3HAKH PENTUIINN. [Toatomy BCE
IepBOHAvYalIbHbIC YeaoBeKooOpa3Hble CyIecTBa Ha 3eMiie — BCE
OHU XapaKTEPU30BAJINCh PENTUIBHOU OCHOBOM.

Jloka3aTejbCTBO 2.

IIpu noaroroBke YesioBeka K :KU3HUA B (PU3NYECKOM MUPeE
€ro HOr¥ rOTOBWJIN K OyAyIIUM (PpU3MIECKUM HATPY3KAM.

Ecin npouurars Yuenue J[IpeBHUX U HOPUCMOTPETHCA K
IpeBHUM aptedakTaMm, TO MOXKHO 3aMETUTh, 4YTO BCEX
yenoBeueCKux CyIIecTB rOTOBUIIM K IOCTENEHHOMY YTSKEJICHUIO
Marepun Ha 3emue. [[03TOMy MOCTENEHHO yMEHBIAIU UX POCT,
BEC, OTPAaHUYMBAIM JABWXKEHHUS B IIPOCTPAHCTBE, YBEIWYUBAIH
KOJIMYECTBO OPraHOB 4YYyBCTB (a BMecCTe ¢ HHMH U BHIBI
qyBCTBOBaHUH). Takke BOSHUKAIM U COBEPIICHCTBOBAINCH OPTaHBbI
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pa3MHOXEHHUS (a ¢ HUIMH ¥ BHJIBI OILJIOJIOTBOPEHMS, BBIXOIBI T1J10/1a
U3 MATEPUHCKOTO OpraHWU3Ma W JIp.), YBEIWYUBAIOCH KOJHUYECTBO
BHYTPEHHUX OPraHOB, CBSI3aHHBIX C MHUTaHUEM U T. 1. Bce 31O
BIIMSUIO Ha (pu3ndeckoe pa3BuTue, (U3NUECKUE CBOMCTBA, KaueCTBA
U CIIOCOOHOCTH, BBIHOCIHMBOCTH OPraHU3Ma, CIIOCOOHOIO KHUTh B
YCIIOKHSIOIICHCS BHEIIIHEW CpeIE.

OnHuM M3  TakuxX ToKazarenedl Oyaymied  (pu3nyeckon
aJallTUBHOCTA K BO3PACTAIOIIAM Harpy3kam Ha 3emJje SIBUJIIOCH
aHATOMO-(PM3UOJIOTHYECKOE  CTPOEHHWE  HOI'  YEJIOBEUECKUX
CylecTB, a UMEHHO UX HO2, KOJIeHeU U CHOnNbL.

[ToaroroBka HOT, KOJIEHEW U CTOMBI K Oy IyIIUM (HU3NYECKUM
Harpy3kam Benace boramu B ycnoBusx JHK-mupa, xoropeii
COOTBETCTBOBAJI CAMOMY Pa3HOMY HX MPOCKTUPOBAHUIO. 3Ta
paboTa mpoBoMIIaCh B 00JIACTH aHATOMUH, (DU3UOJOTUU U BCETO
TOT'0, YTO COOTBETCTBOBAJIO Obl BRIHOCIIMBOCTH JKMBOI'O OpraHU3Ma
JU1Sl BBDKUBAHMS B Oy ynied (pU3n4eckoi U COlMaabHOM KU3HMU.

Tak, apredakter JIpeBHero Erumra  mpencTaBiIeHBI
CJIEAYIOIIUMHU BapraHTaMU MOJEIUPOBAHUS KOJICHEH:
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AptedakTel Mexaypeubst (CyMOYKH — 3TO CUMBOJI TIOJIOBOTO
pasmHokenust; lllumka B pykax — 3apoabiin Packl) Takke MMEIOT

CaMyl0 pa3Hyl0 MEXaHMKYy B CTPOCHHMM HOI, YTO HarIsiJTHO
OTpaXXajoCh MPU KOHCTPYUPOBAHUU HUIKHMX KOHEYHOCTEH B HX
aHATOMO-(U3UOJIOTHIECKUX OCOOCHHOCTSIX:

Korma e HacTynuiio BpeMsi cpeAuHBI M KOHIA YeTBepTon
MOJ-packl, TO HW)KHUE KOHEUHOCTH OBLIM YK€ MPHUCIOCOOJEHBI K
9BOJIIOIIMOHHBIM ~ 0COOeHHOCTSIM 3emuin  (YTsDKEICHHE Beca W
yYBEJIMYCHHE INIOTHOCTH INIAHETHOM MaTtepumn):
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R e s i S .

Caesa: OTpbITbIM POT € A3bIKOM — cUMBOJI YeTBepTOU MOJ-pachl,
Korza 6bl1 chopMHUpOBaH pedyeBoi annapat (Hasuyue pedd). Cymoyka —
CHMBOJI TIOJIOBOTO pa3dMHOeHUd. [llnmka — 3apoabiin YeTBepTOU noJ-
pacbI®. packpbiTas JafoHb C lIIMIIKOM O03HA4yaeT pasjiesieHUuEe MOJIOB U
BHelllHee pa3MHOeHHe. YeTbipe HUKHUX Kpblia o 60kaM — 4yeThIpe
ypoBHS auddepeHnranuu Matepuu (HXXKHUK ypOBeHb — GU3HUIECKHUH).
OZHOBpEMEHHO 3THU 4YeTbIpe YPOBHA Y [BYX MPOTHUBOIOJIOXHbIX
KpblibeB 03HaualoT JIBOMHOE MYXKe-)KeHCKoe CTpoeHHe opraHusma (y
AnpporvHa oaHo KpblIO OTHOCHUTCA K €ro MYy»CKOU 4YacTH, Apyroe
KpbLio npeacTaB/ieHO ero »XeHCKOU 4acTbhlo). Kpome aToro, aTu 4yeThipe
ypOBHA i AByX KpblibeB CBUAETENBCTBYET O HaJWYAW MMapPHBIX
yeTbipex PHK-HyK/1€0TH/OB.

Kak Buaum, Horu YenoBeka yxke Onmke K KoHIy YeTBepToit
NOA-packl — MOJIHOCTHIO C(HOPMHUPOBAHBI W YK€ HUYEM OT HOT
yesioBeka [1aToil moa-pacel HE OTIUYAKOTCS.

A Tenepp OpuUrISAUMCS K HOram Tpexnainbix CymiecTB — Ha
KosieHHble dameuku JKozepunsl u cromy Mapun (y Mapuu
KOJICHHBIE YalllEYKU — OHU 110 CTPOCHUIO OJWHAKOBBI — KaK Yy HAc,
mronei I1aroit moa-pachl).

54 lUuwka — 9TOT CUMBON UMEET [ABOWHONM CMbICI: C OHONM CTOPOHbI, LUniika
ABMSETCHA KMeTOYHbIM 3apogbiwem YetBepTon Packl, a ¢ Apyron CTOPOHLI,
Wunwka dwukecnpyet ypoBeHb AuddepeHumaumn Matepun, C  KOTOPOro
HauyMHaeTca oyepegHas Jsosioums (3gecb oHa cootBeTcTByeT PHK-ypoBHIo).
Takum o6pasom, Luwka Bcerga npeactaBnseTr cobor MNPOeKkT co3gaHus
Yenoseka u3 KneTtku, 4TO  aHanornyHo nonydveHuio 6onbworo ayba w3
ManeHbKOro xenyas.



Kozeduna.

Hora y  Xozebpunst  He  guddepeHimupoBana B
00JIbIIE0EePIIOBOM KOCTH U MajJ00EpIIOBOI KOCTH, Y HEE €CTh TOJILKO
OJIHA KOCTb JIJISI YKa3aHHOW KOHEYHOCTH. OTCYTCTBYIOT KOJICHHBIC
yarieykd. OCOOEHHOCTh CTPOSHMS CYCTaBOB MPEACTaBICHA — B BU/IE
HECKOJIbKHX 0a/IoHOB (OaJlsIOHHAsI CHCTEMa KOJICHHBIX CYCTaBOB), a
HE MOJIOCTH.

CornacHo ucciegoBanusM u BeiBogam [.B. I'anerkoro, 31ech
MPUCYTCTBYIOT a0COJIIOTHO JAPYTrd€ HNPUHIMIIBI PabOThl CYyCTaBOB
(coBeprieHHO Jpyras OHOMEXaHHMKA). 3Ta OaJIOHHAas CHCTeMa
CYCTaBOB B PyKaxX W HOTaX BBICTYIIA€T B POJIM aMOPTHU3ATOPOB s
NepPe/IBMKEHUST TPbDKKaMU. Takke U «IMOJYyHICUKU» TajblIeB
CIY>KUJIA OTMIOPOU M aMOPTU3UPOBAIIM IIPU XOb0€ HA JIBYX HOTaX.

Pie de Maria.

Mapus.

B crone y Mapuu npeacraBieHsl 6 kocten. Kaxawiii manerr
COCTOUT M3 5 (payiaHr, JBe U3 KOTOPHIX (IHCTaIbHBIC) MPUOOPETAIOT
yrosa 90 rpagycoB BHM3. OTCYTCTBYET IATOYHAS KOCTh. TakKe HET
MHOTOYHMCJEHHBIX KOCTEH MPEAIUIFOCHBI, 00pa3yoIuX CTOMy. ITO
€JIMHasi KOCTbh, KOTOpas COWICHSAETCS ¢ HOroi u daynaHroi, 0e3
HaJIMYMs IUIFOCHEBBIX KOCTEH.
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[TomomBa cTombl MMEET pasMep [/ CM; <IIOAYUICYKU» Ha
KOHIIAX TMajblieB uUMeT auamerp 1,2 cMm. VMIMEHHO mNOAyIIEeYKH
CIYXWJIA ONOPOW M aMOPTHU3ALMEN NaJIbIIEB HOTI IIPU JABYHOI'OU
xoap0e. Takas BorHytas ¢hopMa MATKU COMPOBOXKIANA KKABIN €€
mar ee nokanuem. Ilostomy Mapusa cugena W XOAWIa,
HAKJIOHUBIIHUCH BIEPE/I.

Kak BuamM: HamWI0 TMPEACTaBICHA HEATANTAPOBAHHOCTH
TaKAX CYCTABOB W MOJIOWIBBI HOT K HaIlIEMy MHPY, TaK KaK 3TH
CyiiecTBa HEe NIpPEAHA3HAYAIUCH JJIS1 36MHOT'O TIEPEABUKECHMUS.

BeiBoa: 3tu Tpexmasabie CymecrBa HUCXOAAT M3 JAPYroro
MHPA, KOTOPbIA Haxoautrca B oaHod u3 IIpocrpanHcrBeHHO-
Bpemennoii Cpex™ M KOTOpBI BeleT CBOE HAYAJ0 elle Co
BpeMeH Yerseproun Pacel. Iloaromy Horum 3tux CymecrB uX
3TOr0 MHPA HE AJaNTHUPOBAHbI K BHEIIHUM IepeIBHKEHUSIM B
Haluel pu3nuecKou cpeje.

Joka3aTejbCcTBO 3.

B3aumMoaeicTBOBATH € OKPYKAWIIUM MUPOM, 3aHUMATbHCH
(pusnyeckon padoOTOl, MAHUIIYJIMPOBATH C NMpPeAMETAMH — BCe
3TU TpexnaJjble Cylecrsa He MOIVIM B YCJIOBUAX MTOBEPXHOCTH
CeroJAHsIIHen 3eMJIn.

[Ipexne Bcero, y Tpexmnanbix CymecTB OTCyTCTBYIOT JIAJOHMU.
Ha namonsx y AnpOepTro HMENUCh JaXKe METaIMYeCKue
UMIUTAHTaThl (BEPOSITHO, TaK OBLIO €My Jierde B3aMMOJICHCTBOBATH
C OKPY’KAIOIIUMHU ITPEIMETAMH).

Hanuune Ha Tene m BHyTpU OpraHusMa TPaBM U MEPEIOMOB
ObUIM KOMIIEHCUPOBAHBI 3a CYET METAJUIMYECKUX HMIUIAHTATOB U
IUIACTAH, YTO YKAa3blBa€T HA TPYAHOCTM B aJalTallUM 3TUX
CymectB koHna YerBepHou u Hadaina Ilstou mnoxp-pacel K
BO3HUKAKOILIUM MPEIMSITCTBUAM HA 36MHOM ITOBEPXHOCTH.

EcrectBenHO, 4yTO BBICOYANIIINAN YPOBEHb TaKuX
XUPYPru4eCKUe BMELIATEIBCTB BO BHYTPEHHUN OPraHU3M KUBBIX
CylecTB B MCTOPUU JIPEBHETO MUpPa BCTPEUAJICS U paHbIle (B HaIIIE
BpeMs YK€ HaM TaK HHKTO He momoraet). CiemnoBarelbHO, 371eCh
HaOroAaeTCs TpsiMasi CBSI3b CYIIECTBYIOIIMX HBIHE OTJEIbHBIX

55 ABTOp packpblnl HekoTopble 0cobeHHocTU MpocTpaHCTBEHHO-BpeMeHHbIX
Cpegn, cosgaBaeMblx ans pasHbix Pac B nase VII.3.
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IIpocTtpancTBenHo-Bpemennbix Cpen (KOTOpble HAXOMSATCS TJIC-TO
napajijieJibHO ¢ HAMH) C TEM YEJOBCUYCCKUM MAaTepHUaIoM, KOTOPBIH
1[eJICHANIPABJICHHO IOArOTaBIMBACTCSI K Oyayiied IBOJIOLUK Ha
3eMiie.

N nemapom B TatHOM JJOKTpHUHE HEMTOCPEACTBEHHO CKA3aHO:
«Cenuac Ha nawux enasax Hoeasa Paca u pacel naxooamces 8

0bpazosanuu U _umo umenno 6 Amepuxe mpanchopmayus osma
OvO0em _cosepuiamubcsi, U OHA Ve muxo Hauanacs. Amepuxanywr®®
aeasomes_zapooviuamu_Illecmoii noo-pacwl, Komopasi 00JCHA
nociedosamsv 3a_Hacmosuweu esponetickou uau Ilamou noo-pacou
CO 6CeMU CEOUMU HOBLIMU 0COOEHHOCMAMU.

TouHo Takke W OYIyIIUA «npoyecc nood2omosieHus K
Hlecmou Benuxou (Mansanmapou) Pace Oonoicer npodoadcamubces
na npomsoceruu eceu Lllecmou u Cedbmou noo-pac». ...

«Yepez npubauzumenvruo 25 000 nem, amepuxanyvl HayHym
noocomoenernus onsi_Cedbmotl noo-pacwt, 0o mex _nop, noka Illecmas
Mansanmapnas _Paca ne nossumcs_na_cuyene nawe2o Kpyea nocne
KAmaKiusm, nepeas_cepus. KOmopuix 00JXCHA yHuumoxcums Eepony u
no30Hee _6CI0 _apuliCKVi0 _pacy, 3ampoHye, Makum__oopazom, u_obe

Amepuku». ...
«Taxum obpazom, uenoseuecmey I[lamanvr (max Hazviearom

Amepury 6 Huouu) Hnasnaueno ceamv cemeHna_ O0ns  2pAaoyuiel
GeUKOU U 20pa300 bonee baecmsawen Pacor».

Bpewms nossnenust [lecroit moa-pacel — 43 686 r. H. 3.; Bpems
nosiesieaust Cenpmoit moa-pacel — 201 143 r. H. 3.; Bpewms
nosienienus [lectoit ManBantapuoi Pacer — 358 600 r. H. 3.

% NmeHHO Amepuka ABMNSETCS MCTOYHUKOM HEOObIYHBLIX apXeoriornMyeckmx
HaxooK.
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EcrecTBEeHHO, 4TO paHHss MOAroToBKa K HOBOM IllecTon moxu-
pace IOJDKHA ONMPAThCs HA NPEAIIECCTBYIOLIME [JII HAC CTaphle
Pacer’’, Tak kak Hama IlaTas mox-paca yke HAaXOAWTCA Ha
BOCXOsIIEed ayre OBoironuu. [loaTomMy, Kak BHAUM, 32 OCHOBY
oynyueit [llecToi moa-pacel B3sThl 00Opa3ipl cHavyana YeTseproid, a
3aTeM M Tperbei nmoa-pacel (00pasisl BTopoi moa-pack! eiie MoryT
HaXOJWTHCS B HAILIEM BUUMOM CIIEKTPE).

CnemnoBaTenbHO:.

- Tpexnanbie CyliecTBa mojJ UMEHEM TMOPUIHBIX TYMAHOUIOB
«Mapus», «BaButa», CebactbsiH, MoHceppaTa, Opy SBISIOTCS
MPEICTABUTEIAMU TZIE-TO OKOJIO CPEAMHBI UeTBEPTOM IMOJ-paCHI
(o4eHB MaJIO OTIIMYAIOTCS OT YEIIOBEKA);

- TyMaHoOuAHbIE pentwiun «Ansdepro», <«Kozeduna»,
«Apremuna», «Buxkropus», «Jlynza» U Tpu MyMUU 0O OOIIUM
Ha3BaHUEM «CeMbsi» — BCE OHU KWJIH C KOHIA TpeTheil moa-packl U
B Havasie YeTBepTou mmoa-pace;

- uHcekTony (Hacekomoe) Cyail — OH y>K TOYHO OTHOCHTCS K
cpeaune TpeTben 1moa-pachl.

[Ipoiiaet rae-to emie 3-4 Conuna-ILukinos (rae-to 25 000 er),
M CETONHAIIHUE 3EMJISIHE CTAaHYT  HAaXOAUTh  MHOCJIEIHHUX
npeacrasuteniel Oynymei Ilectoit moa-packl — 310 YenmoBeka-
Jlarymky w  UYenoBeka-PeiOy  (oHM — Takke — SBISIOTCS
siiniepoxaeHHBIME CyIlecTBamMu).

Botr mostoMy Bce 3apaHee MOATOTOBJIEHHBIE O0pa3lbl s
xn3Hu B Oynymer Illectoil mon-pace ObUIM «BBINYLICHBD» Ha
MOBEPXHOCTh 3€MIIM C LEJIbI0 HAOMIONEHHS 33 MX aJalTaluein
(31ech MHOTHE 1IEJTH HaM Hen3BeCTHBI). OJTHO HaM MOHSTHO:

- OHU OBUIM TIOMEIICHBI B YCJIOBHS OINPEACIICHHOIO COLMyMa,
M30JIMPOBAHHOTO OT BHEIIHEr0 MHpa (i1 3TOr0 OYCHb MMOIXOMIST
nyctein KO>kHOM AMEpPHKH);

- IOCKOJIBKY OHH JIOBOJIBHO IPOJIOJDKUTEIBHOE BPEMS KUIIU HA
MOBEPXHOCTU 3€MJIM, TMOCTOJbKY 3a HHMMH BEJIM HAOIIOJICHUE U

5" B cywecTtByloLLmMx cerogHs MpocTpaHcTBEHHO-BpemeHHbIx Cpenax »usyT
Bce Pacbl, KOTOpble CyLLUECTBOBanNM [0 Hac, OHU-TO U SABMAKTCA Pe3epBHON
4acTbto AN BOCCTAHOBEHNS MoObIX YernoBeYyecTB Ha 3emrie.

8 BospacT pasnuyHbIX M3y4YeHHbIX Ten cocTaenseT oT 1800 go 750 ner, a
BO3pacT 6onbLinx Tpexnanbix pyk — 6onee 7000 nerT.
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IIOMOTAJIM aJalTHPOBAThCA (IIO3TOMY «BpAYU-XUPYPIU» CTABUIU
CyliecTBaM HUMIUIAHTAThl U JTAXKE «BPAYU-CTOMATOJIOTH» JICUUIH Y
Mapuun  3yObl, TO  €CTh  MPOBOJAWIHU  «COBPEMEHHYIO»
CTOMATOJIOTHYECKYIO paboTy);

- Tak Kak o0Opa3 xku3HU Takux CyIIecTB OTIWYANICS OT
YEeJI0BEUECKOT0 OOIICKUTUS, TO BeposATHO, 3TU CyllecTBa XKuiu
OTIEIbHBIMU CTassMH (CKOpee BCEro, B 3€MIIIHBIX HOpax) WIH
MPOCTO CYIIECTBOBAJIU PSIOM C YEJIIOBEKOM U OBLIW MPEI0CTaBICHBI
camuM ceO¢ (BEpOsATHO, U3-3a MPOOJIEM ¢ COIHATN3ALICH).

N camoe rnaBHOe, coBepuiath (QU3MYECKYIO padoTy mIpu
MTOMOIIM PYK — 3TO Tpexnaibie CymecTBa HE MOIJIM, TaK KaK y HUX:

- HET JIAJJOHEW;

- HaJIbIIbl TOJICTBIE, JJIMHHBIE U OKAHYMBAKOTCSI KOTOTKAMU;

- 3aMSICThE MPEACTABICHO OJHOU KOCThIO;

- ThUIbHBIE W JIAJIOHHBIE MBIl OTCYTCTBYIOT, Tajblibl HE
Cru0arTCsi, OTCYTCTBYIOT JBMJKCHMS pPa3BEACHUS U CBEICHUSA
naneieB. (Hanopumep, BwickaswiBanue J[.B. T'azenkoro o Mapuw:
«CKopee Bcero, OHa HE MOTJIa pa3/IBUraTh MaJibIbl, HO MOTJIa YTO-TO
OpaTh C TOMOIIbID CruOaHus KHUCTH, TO €CThb JTO OBLIU
XBaTaTeIbHBIC JIBHKCHHS 0€3 pa3JIBUTAHUs TajblieB B pa3HbIC
CTOPOHBI».)

Pyka Tpexnasioro CyuecTBa.

VY aBTopa umeeTcsa npearnoaoxenue, 4to CylecTsa — o CBOEH

OpraHu3alid — JOJDKHBl OBLIM  perpeccupoBath, TO €CTh
ABOJIIOIIMOHUPOBATh HE B CTOPOHY OTOOpa M HAKOIUICHUSI HY>KHOTO
pa3HoOOpa3usi  CBOMCTB M KauecTB, a  JBUTaTbCs B

IPOTUBOIOJIOKHYIO CTOPOHY — B CTOPOHY OTOOpa M HAKOIUICHUS
OOIIKX CXOJICTB, C OTCEUEHUEM BAPUATUBHOCTU U Pa3HOOOpa3us.
CrnenoBarenbHo, boru, BeICTpauBas OyAyIyIO KU3Hb Pa3HBIX
Pac B IIpoctpanctBenHo-Bpemennsix Cpenax, Terepb HanpaBJIsiOT
UX pa3BUTUE BONPEKU JIBUKEHUIO, HUMEIOLIEUCS B IMPEKHEHN
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HUCXOJAIIEH OBOMIONUU. DTO CBA3AHO €II€ U C TE€M, 4YTO cama
Marepus,  mocieqoBaTelbHO  BBICTPOEHHAass B OyaylIux
PAJIONIONIOKEHHBIX, HO C OOpaTHBIM MOPSAJIKOBBIM cyeToM Pacax,
YK€ CEMYaC HAYMHAECT UITH B CTOPOHY CBOEU MHTErpanuu. 1o eCTh
Ha KaXJIOM YPOBHE YIJIyOJISIIOIIENCS B BOCXOJSIIYH) CTOPOHY
OBomtoruu poct 3ThX CyIlecTB YMEHBIIAETCS, a INIOTHOCTh UX TEJI
CTAHOBHMTCS Bce Oomee M Oomee xpymkoir’. Ilostomy y Bcex
Tpexnaibix CyliecTB UMEITCS UMIUIAaHTaThl: AnbOepto, JIyussl u
XKozedpunb umeercs no 1 umrmnanrary, y ApreMubl — ux / MTYK,
Monceppara u y Hacekomoro Hykappu (nam Cyaii) ¢ KpbUIbSIMU —
ax 10 mryk.

Nmnnantatrsel pukcupyroTess Kk teny CyliecTB WX K€ OHU
HaxonsTcsl BHYyTpU ux TKaneul. Tak, y CebacTbsiHa METAITMYECKUI
UMIUIAHTAT HAXOJUTCSI HAa YpPOBHE IIEWKM MaTKM U IO
METAUINYECKOMY UMILJIAHTATY — Ha KaXKJI0M KJTFOUHIIE.

CylliecTBOBaIM  TaKXe: UMIUIAaHTaT B (OpMe  KpecTa,
KOJIBLIEBOW METAJUIMYECKAN UMILIAHTAT TPEXIAJION PYKHU U JP.

CormacHo BeickazeiBanusiM J[.B. T'amemkoro, pans 3Tux
MMIUIAHTATOB «MaTepHaJibl UCTI0JIb30BAIMCh Pa3HbIC U, B OCHOBHOM,
3T0 crutaBbl. Tak, Ha rpyau XKozeduHbl KOHCTPYKIMS COCTOUT, B
OCHOBHOM, M3 MEJ{, Ha OTOPBAaHHOM KHWCTH HAIUIM METaJlI,
COCTOSIIIMM M3 JKene3a, Ha Oeape ANbOEpTO OH  COCTOSUI
MPEUMYIIIECTBEHHO U3 CEpedpa.

Hamee JI.B. Tamemkuii coobmaer. «OpgHOM H3 caMBIX
UHTEPECHBIX KOHCTPYKUHMI-UMIUIAHTATOB $I CUUTAIO0 Ty, KOTOpas
pacnosarajiack Ha rpyau JKozedunsl. Cyasa no KT, y Hee B aTOM
MecTe Oblla CWiibHasl TpaBMa, ckopee Bcero, nepenom ten V u Vi
IIEHHBIX TI0O3BOHKOB, a TaKXe€ IepeioOM CTEpPHAJIbHBIX KOHIIOB
wirounll. Cyzig 1o Bcemy, ObUla MPOBEAECHA «OMEpalus». yAaJeHbI
tena V u VI melHBIX TO3BOHKOB, YJaJ€Hbl OTJIOMKH KIIFOUHII,
MOCJIE 4Yero WX COMNOCTaBWIM U s (pukcanuu  caenanu

% Xota B Oyaywux nog-pacax pocT Bcex Tpexnanbix CyuwecTts Oynet
YyBENMYNBATBLCH, HO B CErOAHSILLHEE BPEMS UX POCT 3HAYUTENBbHO 3aHWXKEH M3-3a
TOro, 4to npegpiaywmne Pacbl Bce ewe BbINOMHAT 3aKOHbl HUCXOAALLEN
OBONOLMM N MO WMHEPUUM MO-NPEXHEMY YMEHbLIATCA B CBOUX pasmMepax
(Mapus — 1,68 m; XoseduHa — 58,50 cm; Buktopusa — 56 cm; Anbbepto — 60,5
cmM; «Cembsa» — oT 44 cm o 53 cm; Hykkapu (Cyan) — 36,35 cm).
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IIUHUPYIOIIY IO KOHCTPYKIAIO-UMILJIAHTAT 158105 TAKYIO
ACENTUYECKYIO MTOBS3KY.

['py/1HOM UMIIAHTAT UCII0JIb30BaJICS B Ka4eCTBe IUHbBI, TaK KaK y
’KoseduHbl 6b1/1a c/TIOMaHa KJIKOYHUIA.

Hexoropeie umiutantarel Ha 95,5% cocTosT U3 cepedpa ¢
HEOOJIBIIIMM KOJUYECTBOM KpeMHHUs. Uucrora, HEM3BECTHAs B TO
BpEMS U KOTOPYIO OUYE€Hb TPYAHO JOCTUYDL CETOHS.

B wummianratax ObUl  OOHapyXeH OCMHM, KaaMuhl —
YpE3BBIUYANHO PEAKUE METAIIIBI Ha 3eMJIe.

Yro camoe uHTEpecHO ObLIO BbIsABIEHO HMpBuHoM CyHura
Anpmopoa (Xxupypr, cromaTtojor-xupypr, Ilepy), Tak 3To TOT (axT,
YTO OSTU METAUIMYECKUE NPEAMEThl WM IUJIACTUHBI HE MPOCTO
«OPUWIMNAIN» K KOXKE WM BHYTPEHHUM 4YacCTSIM TpPEXHajaoro
CyiiecTBa, a OYKBAJIBHO CIMBAINCh C «TEJIOM XO3SUHA» B XOJ€
HEBEPOATHOTO Mpoliecca «OMouHTerpauun». To eCTh €ro OpraHu3M
MPUCBaMBaJ WIM KOJOHU3UPOBA UMILJIAHTUPOBAHHBIA OOBEKT.

Y wMuorux CyiectB ObUIM TpPaBMbI; ISl UX YCTPaHEHUS
NPUMEHSJIUCh MEIULMHCKUE BMEIIATEIbCTBA, IIOCIE KOTOPBIX
HaOJro1ajIcsl pocT KocTel (B yeperie, cycTaBax, NMO3BOHOYHHUKE U
peopax).

Kak Buanm, MacTepCcTBy NMPOBEJACHUS TAKUX OINEPALIMA MOMKHO
JIMIIB ITo3aBuaoBaTh! !

N emie oHO 3aMedyaHre€ MOXXHO CJEaTh B aJpec MacTepCcTBa
onepauuii boros: aBTOp OOHApPYXKWJI MPU AHAIN3E H300paAKECHUI
kamMHer WMku, 4TO MHOrH€ omnepaluu TPOBOJIUINCH B VCIOBUAX
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HEPOICOEHHO20 Nnaodd. DTUM M OOBSCHSIOTCS Te (akThl, Korja
BIIPYT Ha 3eMJie MOCJICOBATEIbHO CTAIM MOSBIATHCS JIIOIN C HOBOM
TPYNION KPOBH WJIM ITOYEMY BIPYT Yy Pa3HBIX Pac MosBisioTcs Te
WM WHBIC W3MEHEHHS (yBEIMYMBAIOCH KOJIUYECTBO HYKICOTHIOB B
T€HOME, BO3HMKAJIM WJIM HCUYe3aJd T€ WJIM HHBIE IEPEXOJIHbIC
(hOpMBI IpH IMOATOTOBKE K HOBBIM Pacam).

[IpruMep coBeplIEHCTBA B IPOBEAEHUU XUPYPTUUECKUX ONlepalU:
IJIOAY BHEJIPSIOT CEPALE B KaueCcTBe PYHKIMOHAJIbHOTO OPraHa,
OpraHU3yOIEero MoJ0Boe pa3MHOXEHHUE.

[IpuMep coBeplleHCTBA B IPOBEJIEHUU XUPYPrUYeCKUX ONepalyi:

[lepeBog, KMBOro MHpa C ypoBHA «PpiO» Ha ypoBeHb
«3eMHOBOJHbIX». [lsii 3Toro bBoru BbIpacTUIM SIMYHUK (C ABYMSA
BBIXOJAIIMMH W3 HEro cocyJaMu). SAWYHUK NPUKPENJISICST Haj
MaTO4YHbIM OT/eJIOM duleBoja. B pesysbrate, CynjectBa — AHAPOTHUHBI
u l'epmadpoauTel — CTad MMeTb CJAEAYIOLIAE OPraHbl: CEMEHHUK C
CeMSINPOBOJOM, HE3AMKHYTYI0 KaMepy [IJisl XpaHEeHUsI CIEpMaTO30HU/10B,
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MaTOYHbIM OTAEJ AWLEBOJA, AUYHUK, AULEBOA U POT. ONJIOOTBOPEHUE
Y BBIXO/I IJIO/IA OCYLIECTBJISIETCS Yepe3 POT.

Ha ceroansiHuii JeHb CyIIECTBYIOT MHOTHE (DaKThbI, KOTOPbIE
SIBHO YKa3bIBAIOT, YTO 3a HAMM HaOJI0/IAI0T, HAPABJISIOT Pa3BUTHE,
MPEAYCMOTPUTEILHO  BBOASAT  HW3MEHEHUS WA  CHELUAIBHO
ITPOBOLIMPYIOT HA TO WJIM MHOE AcUCTBUE. IHBIMU ClIOBaMu, B MUPE
CYIIECTBYIOT 3aKOHBI MOPAJIKA U OTPAHUYCHUIN HAIIIETO OBITHA.

BoiBoa: B3anmoaedcTBOBATH € OKPYXKAWINUM MHPOM,
3aHMMAThCA  (PU3MYECKOH PpadoTol, MAHMIYJMPOBATH C
npeaMeramMm — Bce 3TH Tpexmajable CymecrBa He MOIJIM B
YCJIOBHSX NMOBEPXHOCTHU CEroAHANIHEH 3eMJIn.

Joka3aTejbCcTBO 4.

Havano Oyaywmen Ilecroii moa-pacel 0Oyaer CBSI3aHO C
co3nanueM YeaoBeka-AHaporuHa  (MyKe-’KeHIIMHBI); H
MO3TOMY JKEHCKasl 4YacTb OpPraHu3sMa OyJeT HMeTh JOKHYIO
BHENIHIOK I'PV/b, OMEIMEHHYIO ¢ MPaBoii (3KeHCKOH) CTOPOHBI.
Kpome 31010, Yy AHApOruHa Oyaer OTCYTCTBOBATH INYNOYHBIM
pyoen. M xorst cmocod coBokymjieHusi (Yepe3 BHEIIHEro
nmapTHepa WM BHYTPeHHee OIJIOAOTBOpPeHHE) OyaeT CBSI3aH C
PasMHOKEHHMEM 4epe3 ANLEKUBOPOXKIACHUE, HO Jaxe ITO
00CTOATEJILCTBO — HAJHUUYME TPyAuM — He OyaerT 00YyCJIOBJICHO
MOJIOYHBIM KOPMJICHHEM ILI0/A.

K »tomy Buay ortHocsarcs Mapus, Basura, CebacTbsH,
Momncepparta ¢ mnoaom Padasnb, Ipi, KOTOpble OTHOCATCS K BUITY
«/[orcamun  Ilannanwencuc» — TYMaHOUJHBIA TUOPUAHBINA BUJ,
OTHOCHUTEIbHO 01130k K HOMO sapiens.
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OTOT BHUJI YENOBEKa-AHJAPOTHHA YyKE IEpPEIIe] Ha YPOBEHb
«Anneknagymux». [loaToMy KeHCKasg 4acTh OpraHu3Ma Ha STOU
CTaauu OBOJIOUMU OyAeT HUMETh TPyJb, HO TOJBKO C OJHOM
CTOPOHBI.

boru BCTaBIsAIOT MOJIOUHBIE JKEJIC3bI B OJHY CTOPOHY I'PYyAH.

Ecnu B yenoBeke OyAET COYETAThCA TOJIBKO OJUH «KOMILJICKT»
MY>Ke-)KEHCKOM dYacTel, TO OH OyJAeT MMEThb OJMH CIIMHHONW MO3T
(Bce MoxeT OBIT, YTO 31eCh OyJeT IIOBTOPEH BapWaHT U
I'epmadpoaura — ABE TPYAH C OJHOM CTOPOHBI M JIBA CHHUHHBIX
MO3ra).

CneBa — AHZiporuH, cnipaBa — 'epmadpoauT.

Tawnasa JlokTpuHa yTBEpXKAAeT, YTO HaA OJOTOM CTaJuuU
BOCXOJISIIIENA DBOJIIOIUY MOSIBITCS AHIPOTHHBI:
- JIIOJI, UMEIOIIKE J1Ba CIIMHHBIX MO3ra (IBOMHOI YeIOBEK);
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- B OJIHOM 4YeJIOBE€Ka OYyJEeT COBMEIICHBI JBa IMOJOBUHHBIX
Pa3HOIIOJIBIX YEJIOBEKA.

NapiMu  cnoBamu,  ONSATh  BO3HUKHET — «KOMILJICKT»
AnaporunHoro CyIiecTBa, WIH «MY>KE-)KEHIIUHBI», U 3T JTBOWHbBIC
mom OynyT coequneHsl B enuHoe emoe®.

CoBokyrmienne y Mapuu, BaButsl, CebacTbsina, MoHceppara,
Padasnsa, Opra MOXKET MNPOUCXOAUTH MOCPEICTBOM  O8)X
NONOHCEHUU

- COBOKYIUIEHME€ C JPYTMM TIOJOBBIM ITAPTHEPOM  —
AngporuHHbiM CyIIECTBOM, KOTOPBIM HAaxXOJWUTCS BO BHEIIHEU
cpene (BHEIIHEE COBOKYIUICHHE);

- CIIOHTAHHOE WJIM CE30HHOE COBOKYIUUIEHHE JIBYX MOJIOBBIX
KJIETOK, HaXOJSIIMXCA BHYTPU OpraHusMa Mapuu; 3T KIETKHU
UCXOIAT OT ABYX CTPYKTYP MYXE-)KEHCKOTr0 OpraHn3Ma AHIpPOTHHA
(BHYTpeHHEE COBOKYILICHHE ITOJOBBIX KJICTOK OT Pa3HBIX MYiKe-
KCEHCKUX yacTel EnnHoro opranusma).
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AH/ZIpOTHHBI.

Oror Bux uenmoBeka Illecroit mox-pacer (Mapus, Basura,
CebactesiH, MoHnceppata, Padasnp, Opa) eme Oyaer cCOXpaHATH
OYE€Hb MHOTHE YEJIOBEUECKHE IMPU3HAKHU, BKIIOYAS HAJWYUE KOXKH,
3y0O0B, JIbIXaTEJbHBIX IMYTEH, JIETKUX, CEpP/lla, MEYCHU, KUIIICUYHUKA.
(Tak, y Dpia Ha HIKHEH YEIIOCTH 3aMETHBI ClIeIbl 3yOOB, KOTOPHIS
MOTYT YKa3bIBaTh Ha WX MPUCYTCTBHUE B IPOIILJIOM. )

60 B lllecton noa-pace yxe He GymeT MepMadpoauToB, Tak Kak MOArOHKa
OpraHM3mMoB MO MOMOBbLIM MPU3HaKkam Obina 3aBeplueHa elle Ha BOCXOAALLEeW
ayre OBosnounn.
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Ho OynyT OTCyTCTBOBaTb BOJIOCHI, SI3bIK, YIIHBIC PaKOBHUHBI,
MMOYKH, MOYETOUYHUKHU.

OTCyTCTBME TMOYEK W MOYETOUYHUKOB MPSIMO YKA3bIBAET Ha
HENPUSATHE I POJAMBIIECTOCS IUIOAA MUTAHUS YEpPe3 MOJIOKO, TO
€CTh ITOCPEICTBOM KUJKOCTH.

[Iutanue Mapun OCYILIECTBISUIOCh NPUHATUEM TBEPIAOU U
KUJIKOW MUIIA YEPE3 POT, KOTOpPAS MPOXOAUT YEPE3 KEMYAOK H
kumeyauk (Y Mapuu TaM HalLId KaJIOBBIE MAacChl) U KOTOpPBIC
3aKaHYMUBAIOTCS OOIIEH KIOAKOM.

OTHOeNnbHO KUAKOCTh U3 OPraHMW3Ma HE BBIBOJUTCS: HET MOYEK
u ModeTouHuKoB. (I[ToaToMy, BeposiTHO, y Mapum u Japyrux
THOPHTHBIX TYMaHOHJIOB YK€ OTCYTCTBYIOT CIFOHHBIC JKEIIC3BI).

PeOeHOK poXKaaeTcsi — MOCPEICTBOM SUICKUBOPOXKICHUS —
yepe3 MAaTOYHbIM OTAENI HUXHEro suneBoga. Ilostomy Her
MyMOYHOTO pyOIa. 37eCh YBEIMYEHHBIM B pa3Mepe silieBoa Oyaer
IIpETHA3HAYECH IS 3aJICPKKA B HEM SIMIIA, KOTOPBIM HA MPOTSKEHUN
OMPECTICHHOI0 BpeMeHU OyJIeT BBIKHMBATh 3a CUET CaMOTo sila u
MaTepUHCKOTO  OpraHm3Ma. JTa  3aJiep’KKa  CIOCOOCTBYET
MpPEBpAIICHUIO AMOpPHOHA B MAJIEHBKOTO JIETEHBINIA, POXKJICHUE
KOTOPOTo OYJIET MPEJCTABICHO SUIECKUBOPOXKICHUEM.

Y MoHceppara BbISBIEH IUIOJ B MATOYHOM OTHAENE SUIEBOJA
paszmepom 18 cM, KOTOpPbBIA HE UMEET SIMYHYI0 000JIOUKY. ITOT BHU/I
JIOJIEH TIepeaH uepe3 pucyHku kamuen Mku.

Taxxe U AUIEKUBOPOKICHUE Y BCEX TMOPUIHBIX TYMAHOUIOB
TaKXke MPOXoauT 0e3 00pa3zoBaHus IUialeHThl. Ho B KUIIEYHUKE /10
CUX TIOp JOJLDKEH MPUCYTCTBOBATH OTPOCTOK ANIEHANKCA, KOTOPBIA
SBOJIFOIIMOHHO KorJja-HuOy/ b oyner MIPUKPETUICH K
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OTCYTCTBYIOIIEMY «NIYIKYy» Mapuu U cTaHET MECTOM JJIsl BhIXOAa
(poskaeHus) SHII Yepe3 HU3 JKHBOTA.

BoeiBoa: 3ToT BMA Tpexmajoro CymecrBa — ru0OpuaHble
rymanouanl (Mapusi, BaBura, CebacTbsin, MoHceppaTra ¢
mwiogom Padasran, Dpa) — HHKAK He OTHOCATCA K
«MJIeKONMMTAINUM», a HENMOCPEeJACTBEHHO XapaKTepu3yercsi
ypoBHeMm «IItum». Cmocod poKaeHHsi MOTOMCTBA CBSI3aH C
«SIMIEePOKIAEHUEM», a HMEHHO € <SIHIEeKUBOPOKICHUEM», YTO
ObLJIO CBOWCTBEHHO JIIOAAM OT CpeauHbl Tperbed moa-pacsl a0
nepBoil moioBMHbI YUeTBepToM moa-pachl. A Tenmepb 3TOT BH/
YyeJIoBeKa OyJleT OTHOCUTHCH YKe K KOHIY NMepPBOH IMOJOBUHBI
IlecToit moa-pachl.

Joka3aTeJIbCTBO O.

Bce Tpexmasibie CymecTtBa SIBJISIIOTCH NPEACTABUTEISIMH
ypoBHsi «I[ITHUILl». U3 nux rubpuanbie rymanouabl (Mapus,
BaBura, Cebactbsin, MoHceppaTa ¢ miogom Padasran, Ipua)
NpeACTABJIEHbl CTaAued <«ANIEeKUBOPOKIACHHUSI», TOrAa Kak

apyrue «cepbie» Tpexnajasbie CymecrBa — TyYMAHOUWIHBbIE
pentuann  (Aanoepro, Kozepuna, Apremuaa, Bukropus,
Jlymn3a) HaXOoAsITCA Ha CTaauu nepexoaa oT

KSANIEKUBOPOKICHUA» K CTAAUN KAULEPOKIACHUS.

OTU TyMaHOUJIHBIE MYMHHU TMPEJCTaBISIIOT CcoOoi Oosee
najgekue ot Hac Pacekl, MMEIOT cepylo OKpacKy, MHO3TOMY HX
npo3Baid «cepbiMu». Kpome 3Toro, mo aHaTOMHUHM BCE€ OHHU CTOSIT
OJIMb>KE BCEro K penTuiusiM. M3-3a 3TUX CyIIECTBEHHBIX MPU3HAKOB
UX W TPUYUCTUIN K BUAy «['yMaHOMIHBIX  PENTHIUI».
AHTpOMIOMETPUYECKUE  JIaHHBIE, a TaKke (PEHOTUIIUUYECKHUE
xapakTepuctuku Annoepro, XKozedunbl, Bukrtopuu u 3-X Ten moju
oOmuyM Ha3BaHueM «CeMbsi», a Takke 3 TOJIOBBI COOTBETCTBYIOT
OJHOMY U TOMY € BHUJY; IO3TOMY BCE€ OHU — «Iymanouomnvie
penmuauu>.
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['ymMaHOUMHAs penTHIMS.

Bce oHu He UMEIOT MyNOYHOro pyOua, JIOKHON TPy, JETKUX,
MUIICBAPUTEIBHOTO  TPakKTa;  CIEAOBATEIbHO, O3TH  MYMUH
npuHaiekKar K Tperbed moja-pace, y KOTOPOM BCE €€
MPEACTABUTENN ObLIIM MY>KE-)KEHIIIUHAMU, TO €CTh AHAPOTMHAMH.

Opnako enuHCTBeHHBIM «Hykkapm» (mm  «Cyaii») —
HECKOJIBKO BBIJIEISIETCSI CPeAM TYMAHOWJHBIX MYMHM CBOEWU
YIJIMHEHHOW TOJIOBOM 0€3 XKBaJl M HAJIMYMEM JBYX HEOOJBIINX
«MPOTOKPHUILEB» B CNHUHHOM 4YacTu. OH uMeeT CBOCOOpa3HBIM
NaHIMPh HA CIIUHHOM 4YacTh OpIoliKa. Y HEro HET HU JIETKUX, HU
TPYJHOW KJIETKH. A HaJIA4YME TOJBKO OJHOIO MO3BOHOYHHKA U
KPBUIBEB IMO3BOJIMJIO €0 OTHECIM — B KAayeCTBE T'yMAaHOUJHOU
PEITHIINN — YK€ K uHCeKkmouoam (HaceKomuvim).

Bce oHu cezonno poxpanu sitna. Tak, y YKozeduHsl, B
SUIEeBOJIE MPUCYTCTBOBAIW 3 siila;, y Apremuasl — 3 siua; y
BuxkTopuu — ux 0but0 4; y JIynssl — 3 siina; y Hykkapu (nau Cyait)
— 4 gina; U BCe filla HAXOJIWJIMCh B IIPOLIECCE MOCTOSIHHOTO
CO3pEBaHUA.

dopMa siilla — CUMMETpUYHA U OOJIbIIIE OTHOCHUTCS K siIiam
JTWHO3aBPa.

BuyTpu suil 6sutn HaliieHsl 9MOpuoHkl. [To coobmenusm J1.B.
["anenkoro, «y XKo3zeduHbl, MOKHO CKa3aTh, YTO IMOPHUOH B OJHOM
U3 SUI] COOTBETCTBYET BHUAY 8-HEAEIHLHOrO SMOpHUOHA YEIOBEKa.
Bunna 3aknmagka cepIeqHOro BbICTYIIA, 3a9aTKU HUKHUX U BEPXHUX
KOHEYHOCTEH, MEPETHETO MO3Ta».
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KoszeduHna.

OmHako caM MpoIlecC CO3peBaHMs Iuloja (sAiIa) y JTHX
Cyl1iiecTB ObUT pa3HbBIM.

Tak, y JKosepunpl u AnpOepTo BHYTPU Teia ObUIU
OOHApYX EHBbI «IIETIN», KOTOPhIE — HAa CaMOM JieJi€ — SIBJISIOTCS
JUIMHHBIM ~ siilieBogoM  (ITOB3JOIIHOM — KHINKOHM), B KOTOPOM
IJIMTEIIBHO CO3peBarOT sAnna. M TOMBKO 3TM JIBE MYMHH €CTh
MEPEXOIHAS CTAJIUS OT «SUIEKUBOPOKICHUS» K «STULEPOKICHUIO»,
TaK Kak 3JeCh HUMeeTCs OOpaTHbI MOPANIOK BOJIIOIMOHHOTO
pa3BUTUs Ha yYpoBHE «IITHi.

Ha xamuagx WMkM mokasadHbl <«HOETIN» DTOr0 SAUIEBOJA, B
KOTOPBIX JJIMTEIIBHO CO3PEBACT SN0, W B KOHIE CpPOKa OHO
BBIXOJUT B BUJIE )KUBOTO CyIiecTBa 0€3 CKOPIYIIbI:

AnneBon uMeeT JJIMHHbIE KIIETJAU», IO3TOMY IJIOJ, BBIXOIUT O€3
CKOPJIYTIbl Yepe3 HUXKHHUM SULLEBO/.
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AnueBos MeeT AJIMHHbIE KIIE€TJN», TO3TOMY IJIOJ] BBIXOJUT 6€3
CKOpJIYIIbl Yepe3 BEPXHUM WU HUKHUU AULLEBOJ,

Bce ocrampabie Mymun — Apremuna, Bukropus, Jlyusa (tpu
MYMHUHU TI0J] 00IKM Ha3BaHueM «CeMbs») — BCE OHU HAXOJSATCS Ha
CTaJNU «IULUEPOKICHUSI» — HO €llle Ha ypoBHE «IITHI.

AuepoxaeHue y pel'ITI/IJII/I.
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N mume onue Hykappu (mmm Cyait) ¢ ero 4-ms sinaMu — Kak
MPEICTaBUTEND SIUICPOKACHUI», HO YK€ YACTHUYHO OTHOCSIITUHACS
Kk «HacexoMbiM» (MMeeT Ba HEOOJIBIIIME KPbIa B CIUHHOM YacTH),

— OBLI OTHECEH K YPOBHIO «HDCCMBIK&IOHII/IXCH>)61.

Hykappu (vu Cyait).

OTOT Tpexmanbii «HacekoMbIi» ¢ sillaMu — IPEACTaBICH Ha
KamMHsIX VKU B 060sikom BHJIE.

- KaKk SUNCKIAIyIIUi depe3 Hudichuil styesod (ypOBECHb
«IIpecMBIKAIOIIUXCS» U YPOBEHb «3EMHOBOIHBIX®);

- Kak SUIEKIafyIIHi uepe3 eepxnuil siiyesod (YpOBEHb
«PBIO»).

[Tpumepn! kamuelt Mku ¢ Tpexnaneim Hykappu (vwm Cyait):

Anno BBIXOAUT 4Yepe3 HWXKHUM AuueBol. (s1e8d. YpOBEHb
«[IpecMblikarwouxca». Cnpasa: ypoBeHb «3€MHOBOJHBIX.

61 Bonee npaBunbHO Hago oTHecTn Hykappu (Mnu Cyaii) — k «3eMHOBOIHBIMY,
TaK KakK aM(bI/IGI/II/I 0oJs1ee TECHO CBSI3aHBI C KPpCOTUIUAMUK>»?, 1 HUYCTO B HUX HC IIOXOKC Ha
LKYJICHUCTOHOTUX» UJIN KHACCKOMBIX».
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Csesa. pa3MHOXKeHHUE MOCPeACTBOM IO4YKOBaHUsA. Cnpasa. Aunno
BBIXO/IUT Yepe3 BEPXHUM SAUIEBO/I: YPOBEHDb «PbIO».

EcrectBeHHO, YTO Ha e6ocxodawiei aunuu Ieonouuu 6
Hlecmoit noo-pace y «AitueporcoeHHbIX» CHAUANA NOAGAMCA.

(1) Mapus, Babura CebacThsiH, MoHceppara ¢ IUIOJAOM
Padasnp, DOpn  kKak MNOpeaCTaBUTENN  «SIUIECKUBOPOXKICHHBIX
(ypoBeHb «[Imuu»);

(2) Kozedpuna u AnpOepTO Kak MPEICTABUTEIH TEPEXOTHOTO
IEPUOJA OT «SUIECKHUBOPOKICHUSI» K «SIHIECPOXKICHHUIO» (YPOBCHb
«[Imuy»);

(3) Apremuna, Bukropus, Jlyusa, Tpu MyMUH IOJ OOIIUM
Ha3BaHHUEM «CeMps» KaK IPCACTAaBUTEIIH nepuoza
«grIepoxacHUSI» (YPOBeHb «IImuy»);

(4) Cyaii (Hykappu) kak TmpeACTaBUTEIbL  IEpHOJa
«siepoxacHus» (YypoBHU «lIpecmbikaouuecs», «3emno800HbIeY,
«Po1Ov1»).

CneAylIMMHA B Pa3BUTUU 10 JIMHUM DBOJIOIMOHHOTO
BOCXOJICHUA BCE «ANIEPOKICHHBIE» CTAHYT:

(5) npencraBuUTESIMU TIEpHOJA KSTHIEPOKJACHUS» HA YPOBHE
«3eMHOBOOHBIXY .

(6) mpencTaBUTEIAMU IepHOAa «SHIEPOKICHUS» HAa YPOBHE
«Pb10o».

N Tonpko mocne storo JHK-mup nepenner PHK-mup. Tam
TaK)KE IOBTOPATCA BCE 3TH 5 ypoBHeH («MIIEKOIHUTAIOIIUECSY,
«[Itunp», «IIpecMmbikaromuecs», «3¢MHOBOIHbBIC», «PbIOBI»), M BCe
OHHU OYAyT MOCJEI0BATEIbHO CJIE0BATh JAPYT 3a JPYroM, HO yKE B
ycioBusix 3toro PHK-mupa, n mocreneHHo yTpaduumBaTh BCE CBOM
yerblpe PHK-HyKIt€oTH1a B reHOME.
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N nums Tonpko mocie 3toro — nocine PHK-mupa — nHama
3emiiss omATh omyctutcss B UepHbli mMup (HO 00 3TOM aBTOp
pacCKakeT B IPYroil KHUTE).

Joka3aTejbCcTBO 6.

HaiiieHHbld  mpeacraBuTeab  Tpexmauabix  Cylecrs
«Hykappu» (mam  «Cyaii») sIBJsS€TCA CHHTE30M, WJIH
JBOJIOLUMOHHBIM THOPUAOM Tpex BHAOB KUBbIX CylIecTs,
KOTOpPbIe HCTOPUYECKH — elle B Tperbel moa-pace v 10 Ha4yaJjia
IsaToi mnoa-pacel — JIMHEHHO MCXOAMJM U3 CUMOMO03a
JAuno3aspa, IItunbl u YesmoBeka, T0 eCTb U3 MX MCKYCCTBEHHO
CO3JaHHBIX repMa@poaAuTHLIX PopmMm.

Ha xkamusax HWku SABCTBEHHO IIPOCIIEKUBAKOTCA ITU TPHU
HBOJIIOLIMOHHBIE JIMHUM C cuMOuo3zamu Jlunozaspa, Iltuuer u
Yenoseka.

boru cnenuanpHO «enuiau» UX B pasHble ['epMadpoauTHbIE
(opMbI, YTOOBI MyTEM MOJATOHKH Pa3HbIX YacTel ApPYyr K ApPYry,
OTHOCSIIMXCA K pa3HbIM BHUAaM >KUBbIX CyIIeCTB, MOCTENEHHO
HaIMpaBJIsiTh DBOJIOLUI0O B CTOPOHY €€ AudpepeHIranu U TeM
CaMbIM YPaBHOBECUTb MEXy COOOM JaHHbIC YPOBHU U BUJIbI )KUBOM
[Tpuponsl.

[Itniie — YenoBek:
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[ Itune-muuo3zaBpo — YeroBek:

03aBpPO-YCJIOBCK.

4 1 3 =
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IItnie-uenoBexo — YenoBek:
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B pesynbrare Bcex 3Tux cmemenud B EnquHom CytectBe — ¢
pa3sHbIMM 4YacTSIMH OT pa3HBIX OPraHWU3MOB — OBLIM IOJYYCHBI
HUCTOPHUYECKH 3HAYMMBIC HOBBIC BHJbI JKUBBIX AHIAPOIMHOB HIIH
I'epmadponnTos: Jlerarommii Jlunoszasp®?, Jletarommii JImHO3aBpO-
yenoBek®®, Jletarommii Yemosek® u Uemoseueckas I1tuma’®, to ecte
te Jleraromue CymiecTBa, KOTOPbIC OBLIM C YCIIEXOM YHHUYTOXKCHBI
boramu BO Bpemsi o4epeIHON YMCTKH HA 3emile B KOHIlE UeTBepToi
HOJI-pachl (ITOATOMY OHU COXPAHHWIIUChH B TAMSATH HApO/Ia).

1. ITrunie — Jdunoszasp (Jlerarormuii JInanoszasp):

62 NNetaowuin [InHo3aBp siBnseTca npoTtoTunomM [pakoHa, 3mest [opbiHbIYa
(rmbpua OuHosaspa, Mtuubl n 3men).

63 Jletaowwmin [OuHO3aBpo-yenoBek saBnsdetca npototunoM Conosbs-
pa3bonHuka B criaBsaHCKOM chonbknope, youtein Mnben Mypomuem.

64 INeTtatowmint Yenosek aBnsaeTca npoToTunom AnkoHocT, CupuH, MamatoH 13
PYCCKOW MUOSIOrNK, KaK NTULbI C FTONOBOW XEHLLUHbI,

% Yenoseko — lMtuua sensetca npototunom Xap-Mtuubl, PuHucta AcHoro
Cokona, MNtuupl-nebensa (LlapesHa-Jlebeap), Ctpatum-ntuubl, Matepbs Ca u ap.
B CnaBsiHCKOM MUponornu.
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2. JluaozaBpo-uesioBek — [lTuia
(vnm Jletarommi JIMHO3aBPO-4YEJIOBEK):
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st Bcex atux 4-x Jleraromux CymiecTB ux o0IIUM rHOpUa0M
seisiercss Hykappu (nnm Cyaii), koToporo Hanum B HamieM 21 Beke
U HAKOHEI[-TO NPEJCTABUIM TMepe] MEXKIYHAPOJIHbIM Hay4YHbIM
coobmecTBoM. B nmanHbBIE MOMeHT 3ToT THOpuA Hykappu (wnm
Cyail) gBisieTCsl elle IokKa Hepa3BHTON THOpuaHOW Dopmoin mis
aTux Oyaymmx 3-x BugoB CymectB — JluHo3aBpa, Yenoseka,
[ITuner.

Opnako Hykappu (mmm Cyaif), Ipu HaJIUYHH MaJICHBKHUX
KPBUIbEB, HE HMMEET CYUIECTBEHHBIX AHATOMHYECKUX Pa3IUYUi
mexay Yenosekom u JImHo3aBpom. To ects Hykappu (nmu Cyait) —
ATO €IIe JIMIIb HayajdbHbIA CUHTE3, Wiau rudpun 3-x dopm, oT
KOTOPOT'O CO BPEMEHEM JIMHEHHO OTMOYKYIOTCS 3 BUJA OyaylIHUX
Kpsutateix CyiiecTs:

- neraromni JluHo3asp,

- JICTaromu1 JIMHO3aBpO-YEIIOBEK,

- netaronmi YemaoBek u

- yenoBeyeckad [Itumna.

B noka B HacTosmem Bpemenn Hykappu (mnu Cyait) — sto [tune-
Juno3aspo-Yenosek (nnu Kpwinarteiil Jluno3aspo-Yenosek):

1. 0 o AN (<2, Y
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Otot tudpua Hykappu (wm Cyail) He ObUT U yXe He OyaeT
yHUYTOXXeH boramm, Tak Kak B CBO€ BpeMsl MMEJ MaJleHbKHUU POCT
(Tak)ke W Ha CErOJHSIIHHMKA JCHb €ro pocT cocTaBiser 36,35 cm). A
BE/lb M3BECTHO, YTO HM OJIHO KUBOTHOE, BecuBiiee Oosiee S0
KUJIOIPAMMOB, HE BBEDKHIO® BO BpeMs OOMIMPHON YMCTKH 3€MIIN.
Croz1a OTHOCWJIMCh BCE JICTAIOININE PETTHIIMK, MOPCKHE PETITUIION /B
(mpakoHbI, THOPUIHBIC JICTAIONIUE PHIOBI) M T. 1. A TJIaBHOE, B TO
najieKkoe BpemMsi borm MeTOauYHO W BEPHO CHOCHIIM BCE BHUJIBI
rUOpUAOB.  YEJIOBEKOOOPa3HBIX, PpENTHUIOO0pa3HbIX U  3Mee-
JMHO3aBPOOOPa3HBIX®’.

BoiBoa:. Hykappu (mnm Cyaii) — Tpexmajioe CymiecTBo c
KPbLIbSIMHM, YeJIOBEYECKMMH H PeNTHWIbHLIMH 4YepTaMHu, HO
pyKaMH, HOraMH M KOCTSMHU [UHO3aBpa — FABJISETCHA JHIIb
HavaJbHOU popmou Oyayuero rudpuaa, or koroporo B Illlecroi
noa-pace ormoukyrwrcs /JunoszaBp, UYenoBek u J{MHO3aBpoO-
YyeJIOBEK M K KOTOPBIM 3aTeM /100aBSATCS ellle U caMble Pa3Hble
npu3Haku ot Ilru.

OT1crymienue

Onaxako HeoOX0aMMO 3HATh, 9T0 Bce Dopmebl KkuBEIX CyIecTs
ObIM _ 3aBe3eHnl  boramm  Ha 3emymro B mepuojy  IlepBoi
ManBanTtapaoii Pacel Oosiee 540 mue et Hasan (KemOpwuiickwuii
B3pBIB). A 3areM J0Obie THOpuaHBEIE DOPMBI B UCTOPUH 3eMIIU
OBLIM MOJIyYEHBI Ha OCHOBE ATHX IMePBOHAYATLHBIX DOpM.

66 BappeTt Mon. Bonblwasa sHUMKNoneaus AuHo3aBpoB / Mep. ¢ awrn E
depoposa. M.: OHuke 21 Bek, 2003. C. 181.

67 OTKNMKM 3TUX COBOLITUIN UCXOAAT U3 rMYOUH UCTOPUM U HABEYHO OCTanuCh B
namaTy HapoAHbIX Macc. [o Hac powen He Tonbko ob6pas [eoprus
MobenoHocua, nopaxarowero 3mMus (apakoHa), HO U Tpaguumu, ykasbiBarowime
Ha pasnunyHble nobeabl Boroe, pbiuapen, rMraHToB, GoraTbipen, repoeB Hag
BCAKUMM 3MESIMU, penTUIMaMU, YyaosuLLamu, MopbiHbIYaMun 1 T. 4.
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Hogrele, BriepBbie nosiBUBILIMECS Ha 3emiie DopMbl )KUBOTHOU
KA3HHU, BCEX THUIIOB U CTEIEHEU CJIO0KHOCTH — NPAKTUYECKH BCEX
KUBYIIUX HBIHE XKHUBOTHBIX — IMOSABJSUINCh BPEMSI OT BPEMEHHU CO
CPaBHUTEIILHOW  BHE3AMHOCTBHIO; TMPHUYEM, OHU  Pa3BUBAIUCH
COTJIACHO 3aKOHAM, YaCThIO 3aBUCAIINX OT OKPYKAKOIIUX YCIOBUMN U
— YaCThIO0 OT BHYTPEHHUX 3aKOHOB — B TAPMOHUU M COOTBETCTBEHHO
CO BCEMH OKPYXKAIOIIMMH BO3JICUCTBUSIMU W YCIOBUSIMH. 37ECH
HaOroanach pe3kas HM3MEHYUMBOCTh, OTCYTCTBHUE TEPEXOIHBIX
dopM B UX MAJICHIIIEH MOCTEIIEHHOCTH.

Bce rpynmbl, Haubosiee OMNpeeuBIIMeCs — JIETYYHUEe MBIIIIH,
NTEPOJAKTUIIM, 4Yepenaxu H Mallble CyMYarTble, WXTHO3aBPHI,
OEeCXBOCTbBIC, PAKOBUJHBIC, PHIObI, MIPECMBIKAIOIIUECS — MHOTHUE W3
HUX ObLIM coBpeMeHHUKamu llepBoit ManBanTapHoii Pacel. Jlaxe
JOIAab, JKMUBOTHOE, TEHEAJOrusd KOTOPOTO JIy4ll€  BCETO
COXpaHMUJIach, HE TIPEJCTABISACT YOSAUTEIbHBIX JOKA3aTEIbCTB B UX
0cO0OOM MpOUCXOXKJIeHUU. Torga Kak HEKOTOphIE Jpyrue (HOopMbl,
KaK JIAOMPUHTOJOHTHI, TPWIOOUTHI, PBIOOCKOPIUOHBI — HUX
UCKYCCTBEHHOE MPOUCXOKICHUE MPOSBISUIIOCH BO BHE3AIMMHBIX
W3MEHEHUSX; OHU BCE B JaJbHEUIIIEM ObUTM YHUUYTOKEHBI.

[ Ipumepbl OCHOBHEIX ITEPBO-POpM KWUBOTHOU XKW3HU B [lepBoii
MausanTapuoii Pace (540 mutH net Hazan):
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Ot u apyrue nepBo-Popmel IlepBori MauBanTtapHou Packl
MPOLIUIM 3aTEM 4YE€pe3 UCTOPUIO BceX Pac, CymiecTByroT cenyac B
CBOEM IIEPBOHAYAIIBHOM BHJIE, HO U CO BPEMEHEM OHU HCUE3HYT,
pactBopsaTrca B Illectoit m Ceapmoii moja-pacax B THOpHAAx C
JlnnozaBpom, YenoekowM, IItuien n 3meei.

Bce Oynymue rubpuabl OyayT AHIpOrMHAMHU, HO HHMKAaK HE
I'epmadpomutamu  (Tak Kak TPOIECC TOATOHKH MYXCKHX |
KEHCKUX OPraHu3MOB JIpyT K APYTry ObUI 3aBEpIICH €lIe B MEPUO/I
koHa YerBeproii moa-pacel). M Bce MOXKeT OBITh, YTO
€IMHCTBEHHBIMU Ha 3emiie ¢popMaMu — KaK 3TO ObUIO B Hayaje
JKu3znm Ha 3emite — ocranyres nepBo-Popma J[mHO3aBpa, mepBo-
dopma Yenoseka u neppo-Oopma /[nHO3aBpO-UEI0OBEKA.

OnHako OBOJIONUS MOXKET MPUBECTH W K BO3BpaTy TeEX
JKCIEpUMEHTANbHBIX Uyn0o-PopM, ONEPEMEHHO BOZHUKAIOUIUX BO
BpEMS CaMbIX PA3JINYHBIX SKCIEPUMEHTAIBHBIX TBOPEHUM, KOTOPHIE
npoBoauiuchk boramu emie 1o KeMOpuiickoro B3pbiBa U BO BpeMms
nepexona or PHK-mupa k IHK-mupy:
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A ...BAPYT ...MHUP 3eMJIU ONATH cTaHeT TakuMm? KTo 3Haer...

Jdoka3aTeJibCcTBO /.

BHyTpeHHHe OpraHbl BCeX TPeXNajbIX T'yMaHOWJIHBIX
penTHJINii  HaxoaATcas B o0gactu  xuBOoTa. IlpuymHa:
rYMAHOM/IHbIC PENTWIHHN, PA3MHOKAKIIUECH IMOCPEACTBOM
sepoxAeHus, co3aaBajauch B apyrou IlpocrpaHcTrBeHHO-
Bpemennoit Cpege, Hexenun ruOpPUIAHbIE TYMAHOUIABI C
AN LEKMBOPOKICHNEM; II0ITOMY B JIIO00M cjiyyae r'yMAaHOUHbIE
PEeNTHJINN He MPETHASHAYAINCH K YCITOBUAM KU3HU T'HOPUTHBIX
T'YMAHOUIOB U K YCJIOBMAM KU3HM Hawieu IIarou nmoa-pacsl.

Ha Konrpecce Mekcukanckoir PecryOommku (2023) Poxke
Cynpura ABwmitec, aHTpOMOJIOT, JIUpeKTOp MpoeKTa HMCCIIeIOBAHUS
mymuii Hacka (Ilepy) cooOmwi, 4to y AnnOepra, «MajJeHBKOIO
ceporo» npu TectupoBanuu JITHK «Bo Bpemsi MexxpeOepHOT0 Ma3Kka
OHM YBWJICIIM OPTaH, CyJs IO BCEMy, IedeHb. B HacrosImee Bpems
HAXOJUTCS HA aHATTN3Ee».

Y BCEX «CEPBIX» PENTWIBHBIX CYIIECTB KOJIUYECTBO pebdep
Bappupyercss or 8 no 11. I'pyanas oOGmacte (rpyaHas KieTka)
HEOOBIYHA TEM, UTO peOpa HE MPUKPEIUICHBI K TPyAUHE U 00pa3yroT
IUPKYJIMPYIOMYI0  «KIETKY» (KOJBIICBHIHBIC pedpa) BOKpYT
MTO3BOHOYHOTO CTOJI0A. DTa TpyAHas 00JacTh PacIpOCTpaHASTCS U
Ha OPIOIIHYIO MOJOCTb.
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CkeJieT rYMaHOU/HOM PENTHUJIUHU.

EcrectBenHo, uTo mpu Takou (opme pedep momemarh Tyaa
BHYTPEHHHUE OpraHbl ObIJI0O HEBO3MOXKHO. HU TE€UE€Hb, HU CEPIIEC C
JIETKMMU, HU MUIIEBOJT TYJa HE IIOMECTATCS U3-32 CBOUX Pa3MEPOB.

[ToaTOMy BCE WMEIOIIHECS BHYTPEHHUE OPraHbl y 3TUX
T'YMaHOUIHBIX PENTHIIMI MTOMEIIAINCh HUXKE — B 00JIaCTh KHUBOTA.

Eme Ha 3ape 3apoxaenus JKu3Hu Ha 3emMiie BCE 3TH BOMPOCHI
OBLTH MpeaycMOTpeHbI HamuMu Co31aTesIMu.

Bo Bropoii Pace (korma Hu pebep, HM MO3BOHOYHHKA CIIIEC HE
obu10) borm 3apanee co3manm Oe3nesTenbHOCTHOrO (Oecmosoro)
AHJIPOTHMHA U B €r0 TEJE PACHOJIOKWIN Oy IylIUe MOJIOBBIE OPraHbl
B TaKOW MOCJIEAOBATEIbHOCTH, KOTOpas B OyAyiieM cMmoryia Obl
oOecrieunTh  (U3MOJIOTUYECKUN  TIpPOIleCC  pa3MHOXeHus. B
pe3yabpTaTe, NOMYYWIOCh CIIEAYIOIIEE HAIMOJIHEHUE Tena: PoT,
SUIIEBOJI, MAaTOYHBIA OTAE SAMIEBOJA, CEMAMNPOBOJ, CEMEHHUK, a
TaAKKE He3aMKHYmMas Kamepa s XPaHEHHS CIIEPMATO30U/I0B.

BHyTpH: He3aMKHyTas KaMepa Jij1 XpaHeHHs CllepMaTo30H/10B,

CEMEHHHUK, CEMSANPOBO/I, MATOYHbIN OT/IEJ AULIEBOA, IULEBO/,
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B Tpertneii Pace Obln BbIpallieH SIMYHUK, KOTOPBIM CTaj
BbIpaOaThIBaTh SAUIEKIIETKY; a JJIsl XpaHEHUS! CIIEPMATO30UI0B ObLI
CKOHCTPYUPOBaH CEMEHHOW my3bIpek. Jlamee borm k sTuM BceMm
IIOJIOBBIM opraHaM (CEMEHHHUKY C CEMSIIPOBOJIOM, MaTOYHOMY
OTICIy SHIEBOMAA, SUYHUKY, SIMIICBOJY M CEMCHHOMY ITY3BIPBHKY)
n00aBWIM cepalle, TeM camMbiM boru 3amycTuiaum MpoIecChl
noysioBoro pasMHoxeHusi. Cepamne OOBEIUHUIO BCE OpTraHbl
Pa3MHOKEHUS B €AUHBIN (PU3MOJIOTHUECKUM TPOIIECC.

B pesynbrarte, ¢QyHKIMOHaIbHAs paboTa MOJOBBIX OPraHOB
CTaJla HEPEPBIBHOM.
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OTOT cnocod  pa3MHOXKEHUS —  CAMOONIO000MEOpeHue,
CAMONPOU3BONbHOE 3APONHCOEHUe WU Camo3apodicoenue — CTaj
OCHOBHBIM CIIOCOOOM MOJIOBOTO Pa3MHOKEHUS B YCIIOBUSIX Tpereit
IIOJI-pachl U MEPBOM MOJOBUHBI HeTBeprou moja-pacel. [Ipu stom
born yCcTaHOBWIIA YEIIOBEKY MTOJHOLEHHY) KPOBEHOCHYIO CUCTEMY.

['maBHOe, uTo B cpeaune Tperwelr Pacwkl ObLn co3/an nepsuviii
O0BOUHOU  CAMOONIO00MBOPAIOWULICA opeanusm — Jlunoszaspo-
yenosex u coocmeenno Yenosex (Myxe-KCHIUHA, WIA AHIPOTHH)
¢ neymst PHK-nykieotnnamu (To ecth ¢ nByms «oykBamu» PHK).
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[TepBoIii [luHO3aBpO-4Ye0BEK U epBbId YesoBek (JBOMHbIE MY Ke-
’KEeHIIIMHA) C CaMOOIJIOJIOTBOPEHHEM; sHIlAa BBIXOAAT 4Yepe3 poT;
I0JIOBble OpraHbl HaxoAATcd Ha ypoBHe «lltun». Bce 2 PHK-
HYKJIEOTH/JIa OCHOBaHbl Ha JBYX pPoACTBeHHbIX AJiA 3emyund PHK — ato
nepesaHo yepe3 Kpyr PHK (Ha roJioBe y cuasimero YesnoBeka) u 3eMuu
c luno3aBpoM (Kpyr 3amTpuxoBaH CETKON — CHMBOJI TBEPJ 0N 3eMJIH).

Otu nepBeie CyllecTBa €nie HE HMMEIU MUIIEBAPUTEIBHYIO
CACTEMY, OJHAKO MO CBOEMY CTPOCHHUIO, OpraHu3alud |
GU3MOIOTUN  SABJSJIUCh  CaMbIMU  MPOTPECCUBHBIMU  YKUBBIMU
opranm3Mamu Ha 3emiie. CO BpEMEHEM OHM COBEPIICHCTBOBAIMCH,
anantupoBaiuch kK PHK-xku3Hu Ha Oojnee HM3KHUX IO IUIOTHOCTU
ypoBHsx Marepun. MHbIMU ciioBamu, 3TUX JMHO3aBpO-IrOAEH H
npocto JIro/eil rOTOBWIM K U3HU Ha OEJIKOBOM ypoBHE Martepuu,
TO €CTh OHU SIBJSLIUCH TTpoTtoTunamu Oyaymux Cymects qis JJHK-
MHpA.

Biioxenne B )XKMBOT JOMOJHUTEIBHBIX IETEIb» JJIS SUIIEBOAA, YTOOBI
IIEPEBECTU «SAULEPOKACHUE» HA YPOBEHb «AMLECKUBOPOXKIACHUA». K pyke
IOJKJIFOUEH anmnapar sl OIUIOJOTBOPEHUs, TaK KakK 31eChb IMPOUCXOIUIIO
COEJIMHEHUE JIBYX MOJIOBBIX KJIETOK OT YepHoi u 3eMHON Marepui.

N3-3a yBenmueHUss BHYTPpH OpraHW3Ma JJIMHBI SIAIEBOJIOB —
KaK BBEpX, TaK M BHHM3 (I Tepexoia OT <AUICPOKIACHHS» K
SIUIICKUBOPOXKACHUIO») — B pe3ysbrare ObUla  CJejlaHa
IIEpECTAHOBKA OpraHa cep/ila: ero MpoJIBUHYJIM HarnpaBo BBEpX. U ¢
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TOr0 MOMEHTA CEPJALE CTAJIO0 3aMOJHATh HEKOTOPYIO YacTh JKMBOTA,
a pyras ero 4acTh 0Ka3aJach B HMXKHEW I'PYJIMHHOU YACTH.

A Tom cepaleM CTaad pacrojiaraThCs. SHYHUK (CrpaBa),
CEMEHHUK M CEMCHHOM ITy3bIpeK (CiieBa).

boru genawT asa desoBeka TpeTbed Pacbl «npumepky» ajs
MOJIOBBIX OpPraHOB C /JByMs ceMsnpoBogamMu. ChnpaBa B KUBOTE
HAaxOJUTCH IMYHUK, CJieBa — CEMEHHUK U CEMEHHOU My3bIpekK. B neHTpe
HaxO/JIMJICSI MAaTOYHbIN OT/ies IMIeBo/ia, KOTOPbIM JlaBaJl BO3MOXXHOCTb
BbIX0/1a oAy (sAiiy) yepes yJJIMHEHHbIN sIHI[eBOA. ITOT ANLIEBO/, ObLI
npeACcTaBjeH TMOJB3/I0IIHOM KMIIKOM, OTPOCTKOM aNNeHAUKCa U
BBIXO/IWJI Y?KE€ B pallOHe MyTNKa B YKUBOTE.

To ectb )xuBble CylecTBa CTaJIM HIMETh OTJICIBHBIN MaTOUHBIN
OTJZIeN SIMIIEBOAA C MPUKPEIICHHBIMU K HEMY JBYMS SHUIICBOJIAMH,
OTJIUYAIONTUMHUCS Pa3HBIMHU BBIXOJAMH M3 Tejla — BBepX (dUepe3 poT)
¥ BHU3 (CHauaja depe3 MYIOK, a TIOTOM W 4epe3 OTBEPCTHE IO/
ITyTIKOM).
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AHaTOMHUYECKOE PaCIOJIO}KEHHE €JIMHBIX II0JIOBBIX OPraHOB C
JIByMs1 SINIIEeNPOBOJIAMU JIJisl BbIXO/A SIUI] BBEPX UJIM BHU3.

[Ipn mogBIECHUM TBEPIBIX KOCTEH B KHUBBIX OpPraHU3Max — B
ycioBusx Jlemypuu B Tperbel moa-pace — boru nepeHanpasuiv
cepale B 00JIacTh, TJI€ celvac y HaC pacroiaraeTcs ne4eHb, TO €CTh
8 npasyro cmopoHy owcusoma. K MaTOUHOMY OTIENy A00aBUIH
«IETIN» — IMOB3JIOIIHYI0 KUIIKY (111 OoJiee OJIroro HaxXOMKJICHUS
SHIIa B POJMTEIILCKOM OpPraHU3Me).

[ToB3momHy0 KUKy (C €€ BBIXOJHBIM YIIyOJICHUEM),
3aKaHUYMBAKOUICUCSA ANIEHINKCOM, BBIBEJIIM YE€pPE3 KUBOT TJE-TO B
paliOHE TIIylKa: TEIepb OTTyJa CTald BBIXOAUTh suna. Tak
CSIULEPOXKIECHUE» TOCTEIEHHO, HA MPOTSHKEHUM MUJUIMOHOB JIET,
IIPEBPATIIIOCH B «SIULEKUBOPOKICHUEY .

B pesynbrare, SWIO CTaao BBIXOJWTH 4Y€pe3 ammeHAuKC. A
CaMO OIUIOJIOTBOPEHHUE NPOXOAUIO TOJIBKO Y€pE3 BEPXHUU OTIEI
AUIIEBOJA, TO €CTh YEPE3 POT.

B YeTrBepTou moj-pace MpouCXoauiIo pa3aeiICHUE TTOJIOB B 1BA
JTana.

1 stan (Araporun). CHavana B [Ipupoy ObLI BBelieH 3amper
Ha OIUIOJIOTBOPEHUE YEpPEe3 POT — B MPOIECCAX PA3ZMHONKEHHS ObLI
3a/ICICTBOBAH MOAbKO HUNCHUU AUYyeso0. Tak BEepXHUM SMIEBOJ
ITOJIHOCTBIO ITPEBPATIIICS B MUILEBOA.

C BBEJICHMEM MUTaHUS YEPE3 POT MOB3JOUIHYIO KHIIKY C
aIlMeHINKCOM BBIBEIIM BHU3 — 6 K10aK). Tenepb OTXOAbl U TUTAHUA,
Y TIOTOMCTBO (SI111a) BBIXOIUIN MEXKTY POIUTEITHCKUX HOT.

2 oran (I'epmadpomut). Jlamee pasneicHUe II0JIOB B
AHIPOTUHE TPOXOAWUIO B HEM 4YEpe3 pA3JCICHUE MYKCKHUX
MIOJIOBBIX OPraHOB W JKEHCKHUX TMOJIOBBIX OpPraHOB. OJTH JBa
ABMOHOMHbBIX TIOJIOBBIX allllapaToB B €IWHOM OPraHUu3ME CTajlu
UMETh CBOM BHEIIHUE BBIXOAbI, M IIO3TOMY MPOIECCHI
OTUIOAOTBOPEHUS OCYIIECTBISUIUCH YK€ HE TOJIBKO B MAPTHEPCKHUX
CBSI35IX, HO Y C BHEIIHWUM IMMAPTHEPOM — HO MOJIbKO 4epe3 HUMNCHUU
AUUEB00.

[TumeBaputenbHbli TpakT y Takux ['epmadpoauToB Takxke
CTaJl aBTOHOMHBIM: K IIOB3JOLIHON KHIIKE MPUKPENWINA CIEHYIO
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KUIIKY U CIIEJIAIM JUISI BBIXOAA OTXOJOB MPOAYKTOB NHUILEBAPECHUSA
OMOEIbHbIL BbIXO00.

TonbKO TIOCIIE OKOHYATEIBbHO PAa3JCJICHHS IOJIOB B HAaIlEH
[IsToli moa-pace B KEHCKOM OpPraHU3ME TIOSIBIISIFOTCS WU JIPYTHE
OpraHbl Pa3MHOKEHUS. MATKQ, TJIALEHTA, TPYAb C MOJIOKOM.

Kak BuauM: rymMaHOUIHbIE PENTWINM, HaWJICHHBIE B Ilepy, He
UMEIOT JICTKHX, MUIICBAPUTEILHON CUCTEMBI (IICYCHH TAKXKE HET); U
BCE OTU «CEPBIC» PENTUIMHA HAXOoAATCsSs Ha ypoBHE «Iltun». U
CEepALE Y HUX TaKKE HAXOAUTCS CIPABA B KUBOTE.

Cyau __ (Hykappu) — OH OTHOCHUTCA K  YPOBHIO
«IIpecmbikaromuxcsa». [IoCKONBKY y HEro HET HU JIETKUX, HHU
TPYAHOM KJETKH, a CBEPXY Y HEro HUMEETCS TOJbKO OJUH
MMO3BOHOYHHK, MOCTOJIBKY OH UMEET TOJIBKO OPraHbl Pa3MHOXKECHUSA
(BKJIFOUAs CepJIie); U BCE 3TH €ro OpraHbl HAXOJIATCS BHU3Y — B
00JIacTH KUBOTA.

Takoe pacmonoXeHWe BHYTPEHHUX OPraHOB B KHUBOTE, WM
HE3aIUIIEHHON YacTH Tena (J1a ¥ XPyIKOCTh KOCTEH, e, TOJIOBBI)
— BCE OJTO YKa3blBACT HA HENPUCIIOCOOJIEHHOCTh TPEXMaJbIX
CymiectB xuTh B HameMmM mupe. Ot CyllecTBa HE CMOIJIM OBl
BBDKUTB CPEAU JIIOAEU. A TTOCTOSTHHAS PAHUMOCTD UX TEJ YKa3bIBACT
Ha TpeHa3HauYeHHOCTh 3TUX CyIIECTB CYIECTBOBATh B aOCOJIFOTHO
npyroun IIpoctpancrBenno-Bpemennoun Cpexne, rae uM HE HaAJ0
UCKaTh NPOMUTAHUE U YTBEPKIATHCA B COLMAIIBHOM OKPY>KECHUH,
rae HE HAaA0 AyMarb O TIOJOBOM IIAPTHEPE W BOCIHUTHIBATH
MOTOMCTBO B CHUCTEME OIPEJICIICHHOTO OONIECTBEHHOTO CTPOSl C
3aJJaHHBIMA TMPOU3BOJACTBEHHBIMUA OTHOIICHUSIMH, TJ€ HE HaJ0
IyMAaTh O MATEPUAIBHBIX YCIOBUAX KU3HU UJIU MPOCTO BBIKUBAT.

N3-3a OTCYTCTBHSI JIETKMX M KEIyJKa UM TaKXKE HE HaJO
pemarb  3KOJIOTMYECKHWE TMpoOieMbl. A TJaBHOE, B TOW
[IpocTtpancTBeHHO-Bpemennon Cpene, OTKyJa OHU IOSIBUJIWCH, —
TaM HET BOIH, HET mpoOJjieM BhIOOpa MOpPaJIM, STUKH, ICTETUKU U
BCEro TOro, 4YTO 3a00TUT Hac, jwojaed, ¢ Hamumuuem 4-x JIHK B
reHome. Jlaxxe 00 ofexie UM HE HaJl0 OECTIOKOUTHCS.

Takum o00pa3oM, 37ech COBIBAIOTCS HAay4YHbIE IPOTHO3bI
BEJIMKOTO PYCCKOro YUEHOT O-3HIIUKJIIOIEJUCTA,
ectectBoucnbiTaresnssi Poccun u mupa B.U. BepHaackoro, uto
Oynylee 4eI0BEUECTBO ONpeeisieTcs kKak aBToTpodHoe. To ecTh B
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pesyiapTate  pa3BuTUsd  Omoceprl B Hoocdepy, KoTopas
€CTECTBEHHBIM IyTEM MPHUBEIET YEJIOBEUECTBO K JAPyruM (opmam
NUTAHUS U UCTOYHUKAM DHEPrUHU, 3TO YEJIOBEYECTBO OCBOOOIMUTCS
OT HEOOXOJMMOCTH TMOJy4aTb MHOTHE BaXHBIC ISl SKU3HU
MPOAYKTHI, HICKOHHO MOCTABJISIEMbIE PACTUTEILHBIMU U KUBOTHBIMU
OpraHu3MaMH, M MEePeraeT Ha BO3MOXHOE CYIIIECTBOBAaHHUE 3a CUET
U3MEHEHUS AaTOMHBIX BECOB XUMHMYECKHX JJEMEHTOB WU
MOJYyYCHUsI TMHIIM CHUHTETUYECKUM MYyTeM 4Yepe3 TEXHUKY. ITO
oyner ABOJIIOIIMOHHOE IPOJABUKEHUE YeJI0BeKa 10
«CBEPXYEIOBEUECKOTO COCTOSIHUSI», WU K€ K 00Jee BBICOKOMY
HBOJIIOIIMOHHOMY YPOBHIO OJTyXOTBOPEHHOTO 4enoBeuecTBa. Kpome
yenioBeka, B.M. BepHaackui npenackaspiBal W MOSIBJICHHUE
aBTOTPO(HBIX KUBOTHBIX S,

Kak Bumum, Bce Tpexmanbie CymiectBa (kpome Mapuu u
BaBuThl) mpencTaBlICHBl aBTOTPO(GHOCTHIO, KOTOpas CBs3aHa C
MATAHUEM — HE 324 CUET PACTUTEIbHBIX U KUBOTHBIX OPTaHU3MOB, a
(Omaromapst  xJopomily) — HEIOCPEJACTBEHHO  CBs3aHa  C
OpraHn4eckuM (HOTOCHUHTE30M. ABTOTPO(HOE 3KHUBOE BEIIECTBO
MOJTHOCTBIO 3aBUCUT OT Onocdeps! [1naneTsl, aBiaseTcss 00HEKTOM €€
SHEPIrEeTUYECKHX BIUSHULC,

ABtoTpodHble CymiecTBa ¢ XJIOPOPUIIIOM  HUCIHOIB3YET
XUMHUUYECKYIO JHEPTHI0 XUMHYECKHX COCIUHEHUW, KOTOpHIE
BO3HHMKAIOT I10J] BO3JeicTBHEM OKpyxkaromeil cpensl u Comnma’.
OpranusMm u30UpaTeIbHO YCBAaMBACT M3 OKPYXKAIOLIEH Cpebl
ONpe/e/ieHHbIC  HM30TONBI  (JIETKMH  BOJOPOA)  XMMHYECKHX
COCJIMHEHUMN W UCTIOJIB3YET €r0 JUIsi TOCTPOCHUS CBOMX TKAHEU. DTO
BEIET K  OTHOCUTEIbHOW  He3aBucumoctu  CymiectBa  OT
OKPYKaIOIIEN CPEbI.

Ocobasg posb OpUHAIIEKUT Jyductor sHeprunm ConHia,
Oylarojiaps KOTOPOMY BO3HMKA€T MCKYCCTBEHHBIN (POTOCUHTE3

68 BepHagckuii  B.A. AsToTpodHOCTb 4ernoBeuvectBa // [MpobGnemsi
B6uoreoxnmumn. Tpyabl Guoxmmmudeckon nabopatopuun. Bein. 16. M.: Hayka, 1980.
C. 228-245.

69 «Jyuynctoe yenosevecTBox», no K.9. Linonkosckomy.

0 «DHeprua XMBOro BeLLecTBa ecTb NpeobpasoBaHHas akKymynupoBaHHas
aHeprna ConHua», — AJ1. Ymxkescknin. SHeprua CornHua npespallaeTcs Takke u
B 3HEpruio MNcuxu4ecknx npoueccoB (naccuoHapHocTb, no J1.H. 'ymwunesy;
rennobuonorus, no A.J1. Ymxkesckomy).
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(cuHTE3 XITOpo(dHILIa, C MTOMOIIBI0 KOTOPOTO YCBAaMBACTCS SHEPTHUs
conneunbix yueir)’t. Kpome Connna, teno CyiiecTsa 3aMMCTBYET
ra3bl U BOJHBIE PACTBOPBI M3 OKPYKAIOIIEH CPEJBI; 3TO BEAET K
CTPOUTEINILCTBY A30TUCTHIX U YIJIECBOJAHBIX COCAWHEHUM, BXOASIIAX
B COCTaB UX TKAHEM.

Takoit sHeprooomMen Mexay CoOJHIIEM U JKUBBIM BEIIECTBOM
SBJISIETCSL TJIABHOM JBWXKYIIEHd CUIOM KOCMHUYECKOW DBOJIOLHMU:
ayuuctas dHepruss ConHIA TpeBpamjaeTcsi B XUMHYECKYIO
Ouepruto’?. To €CTh XKMBOM OpraHM3M >KMBET 3a CYET CBOEH
criocoOHocTH TpaHcopmupoBaTh COTHEUHYIO SHEPTHUIO.

[IpaBma, 3TuM TpexnanbiM «cepbiM» CymecTBaM HHOTIA
TpeOyeTCsl )KUIKOCTh U €111€ HEKOTOPBIA KOMILJIEKC OMOMUTATEIbHON
cmecn’ (a dTO yXKe 3apaHee OBUIO MNPELYCMOTPEHO CAMHUMH
Boramn).

Boisoxa: IlpocrpancrBenno-Bpemennas Cpena, u3 KoTopoii
BbIILIM TYMAHOU/HbIC PENTWIHH, KOPEHHbIM o00pa3om
orsinyaerca ot IIpocrpancrBenno-Bpemennoin Cpeabl, wu3
KOTOpPOil NOSABWIMCH THOPUIHBbIE TYMAHOMAbI, M TeM 0oJiee
orsinuyaercs ot Hamel [IpocTrpancrBenHo-Bpemennoii Cpensbl, B
koropoii xuBer Hama IIaras mnoa-paca. Ilostomy 'y
yesjgoBeueckux CymecTts  BHYTPEHHHE  OPraHbl  CTAHYT
MOCTEIEHHO ONYCKATHCH BHU3 0 TeX MOP, MOKA MOJHOCTHIO He
OIYCTHATCH B KUBOT.

Jloka3zareJbCTBO 8.

Tpexnasabie CymecrBa uMeT 00JIbIIONH MO0 00bEMY MO3T,
MO3TOMY  XapaKTepu3ylTcsi  0oJiee  BBICOKHM  YPOBHEM
yMCTBEHHOro passutus. Oaqnako pocr CamocosHanus’* Bausier
HA HEPA3BUTOCTh UX MHAUBHUAYAJIbHBIX H JIAYHOCTHBIX KAYECTB.

L B.W. BepHaackuii HasbiBan COINHLE TeOXUMUYECKOW SHEpruen XuUsHu
(y4eHune BepHapackoro o 6uocdepe).

2 «3QTa paboTa BO3MOXHa NuLb 6narogapst BPOXKOEHHOW CMOCOBHOCTU 3TUX
OpraHM3MoB npeBpaliatb u3nyyeHHyto CONMHUEM 3SHEPTNI0O B  XUMUYECKYHO
aHepruto» (BepHagckmin B.A. AsTOTpogHOCTb 4enosedectBa // [Mpobnembl
Buoreoxmmumn. Tpyabl GBroxmmmyeckon nabopatopumn. M.: Hayka, 1980. C. 234.

3 Kak ykasan Ha aTo pycckuii uccnenosatens [.B. Maneukuii.

4 TeHOEHUUS YErnoBEYECKON SBOMIOLMN 3aKMOYaeTCcss B [OBWMXKEHUM K
CyLHOCTU NHamBmnayanbHoro «5».
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A Teneph TpeOyeTCs ONPENENINTh. KaKUMHU KauyeCTBAMH WU
CBOMCTBaMHU yMa M TICUXUKH MOTJM 00JiaJlaTh BCE 3TH TPEXIaJble
Cymectpa?

[TockonmbKy  JIBMKEHWE  ODBOJIOIMHU  CE€WYac  HJET  II0
BOCXOJISIIIEN JTUHUH, TOCTOJBKY HOPSJI0K Bcex moa-pac IlsToii cyo-
pachl OyJeT U3MEHEH B 00paTHYIO CTOPOHY:

- Ilaras mox-paca XapakTepuzyeTcs namvlM  BUIOM
qyBCTBEeHHOTO Bocupusatuss — OBOHAHHUEM (ero dusnyeckwuii
opras HOC);

- UYerBepras mnoa-paca ONPEACHSACTCS uYemeepmuvliM BUIIOM
qyBCTBEHHOTO Bocmnpustus — BKYCOM (ero ¢usnyeckuil opras
SI3BIK);

- TpeTbs moa-paca cBsi3aHa ¢ mpemvuM BAIOM YyBCTBEHHOIO
Bocupustus — OCA3AHUEM (ero dbu3ndecKkuii opral Koxa);

- Bropas mox-paca BeIpaboTana 6mopoil BUJ YYBCTBEHHOIO
Bocnpustus — C/IVX (ero ¢pusndeckuii opra yxo)

- IlepBas mox-paca Obl1a co3daHA C nepébiM  BUJIOM
qyBCTBeHHOTO Boctpusitus — 3PEHUEM (ero ¢usudeckuii opran
riias).

Kak BuauMm, ruOpugHeie rymaHouasl (Mapus, Basura,
CebactesiH, MoHceppata ¢ 1wiogoM Padasmp, Opi) ¢ ux
CTEPEOCKOMUYECKUM 3pEHHEM, 0€3 MOYEeK U MOYETOUHHKOB HHMKAK
HE MOT'YT OTHOCUTBCS K Hamieu [IsToi moa-pace, Tak OHU SIBJIAIOTCS
ANLIEPOXKIACHHBIMU ~ MyXke-KkeHckumu  CymecrBamu.  OmHaKo
HAJINYUE TUIIEBAPUTEIBHOTO TPaKTa NPSMO YKa3blBACT Ha WX
MPUHAJICKHOCTD K ObIBIIIEH YeTBepToii moa-pace.

OcTaTo4yHbIMU OMOJIOTUYECKUMU OpraHaMu, Uaymux ot Ilgaroit
MOJI-PaChl, SIBIAETCS HAJTMYKUE HOCA, IBIXAaTEIbHBIX MyTEN U JIETKHUX.

OpnHako y Mapuu OTCYTCTBYET SI3bIK; TAHHOE OOCTOSITEIBCTBO
xapaktepuzyer ee kak CymecTBo IepBOM IOJOBHHBI YUeTBepTOon
noxa-pacel, koraa S3bIK kak opran emie He chopmupoBaics u
OOIlleHHWEe TOrJa OCYIIECTBISUIOCh dYepe3. a) HaleBHBIC WIIH
ropTaHHple W 0) MIeNKaromme 3BYKH. [Ipy 3TOM OCHOBHBIM
CpPEICTBOM nepenayun uH(popMaUu ABJISIICS €IMHBIN
TeJENaTUYeCKUi SI3bIK. B CBA3M ¢ 3TUM 00CTOSTENHCTBOM, Y Mapuu
ObL71a OoJbINIas BRITSIHYTAs TOJIOBA;, eMKOCTh ueperna Mapuu Ha 19%
MIPEBBIIIAJIA YEJIOBEYECKYIO HOPMY.
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Bce »TH xapakTepHCTUKHA MOTYT MOJMAAaTh IMOJI KaTETOPHUIO
TeX JroAerd YeTBepToM IMOI-pachl, y KOTOPBIX Ilepenadya MBICIIEH,
SICHOBUJICHUE TPHUHAIICKAIO YYyBCTBAM M CIIOCOOHOCTSIM, OOIIUM
BCEMY 4YEJOBEUECTBY. OTH CBOMCTBAa OBLIM BPOXKIACHHBIMH; IS
JTOAEW HE CYIIECTBOBAJIO HH PACCTOSIHUS, HH MAaTEPUAIbHBIX
MPENITCTBUN — «3pEHUE UX ObLIO HEOTPAHMYEHHO W OHU MO3HABAIU
BEIIM MIHOBEHHO». Pa3BuTHe paccynka Ha (PU3MYECKOM IIaHE
OBLJIO JOCTUTHYTO UMEHHO BO Bpemsi UeTBepToit KopeHnHoit Pachl.

IIpocTtpancTBenHo-Bpemennas Cpenma, co3gaBaemast s
KMBOI'O BeEllecTBa Haudana YeTBepTou moA-packl U U3 KOTOPOMU K
HaM M[ONAJI0 Tpexmnaioe uvesoBeyeckoe CymecTBo 1oJ HMEHEM
«Mapus», npeAcTaBWwia HaIIMM YYEHBIM XapaKTEpHBIN oOpaselr
TOr0 HAJEKOTO MPOIUIOTO B UCTOPHUM 3EMIIM, KOTOPBIA MOCHE HAC
OJIHaKO OyjaeT moBTOpeH yke B Hadaie lllecToit mom-pacel ¢ 3-Ms
JHK-nykieotugamMu B reHOME.

Haiee, mociie Mapuu, UayT ryMaHOMJAHbIE PENTHIUU — OTO
Anbbepro, XKozeduna, a Takxke Tpu MyMHUH 101 OOIIIMM Ha3BaHUEM
«Cembst» (Apremuna, Buktopus, Jlyusa); Bce OHM Takke, KaK H
Mapusi, Oy1yT UMETh Pa3IN4Us B JIMIIE U MUMHUYECKHE MBIIIIIIBI.

PenTunbHBIX uepThl (AHATOMUYECKOE CTPOCHHE IIEH, TPYIUHBI,
KOCTEH PyK M HOT, a Takxke (OPMBI SIUIl U HAJTUYUE KOXKH, MOXO0KEN
Ha YCIIyHKW PENTHINN), CTEPEOCKOIMUYECKOE 3PCHHE, OTCYTCTBHE
CIM3UCTBIX M TIOTOBBIX KE€J€3 — BCE 3TO YKAa3bIBa€T Ha Ty
[IpoctpanctBenHo-Bpemennyto Cpeny, rae Ttemmeparypa Obuia
3HAYUTEJIbHO TIOBBIIEHA W MPHUCIOCOOJIEHA K MPUMUTUBHBIM
MOTPEOHOCTSAM HAPOXKIABIIETOCS (PU3UUECKOTO YeJIOBEKA.

HanpHeiimee Oyaymee 3emin  OyJeT TakkKe CBSI3aHO C
TeMIIEpaTypHbIM H3MeHeHueM kiaumarta. [lostomy 3t Cyiectsa
COOTBETCTBOBAJIM IyCThIHE Hacka; B TaJIbHEUIIEM OHU MOABATCS HA
3emne — yxke nocie Mapuum — B niepuoj cpeaunsl [llectoi mo-
packl u OynyT umeth 2 JIHK-nykneoTuaa B renome.

OtcyrcrBue ocsizanus (ero ¢usmueckmii opram KOXA), a
TaK)K€ HaJIMYWE BHYTPEHHETO OIJIOAOTBOPEHUSA M AULEPOKICHUA Y
STHUX MYXKE-KCHCKMX AHIPOrMHOB™® — BCE 5TO YKa3bIBae€T Ha
MPUHAJIEKHOCTh JAaHHBIX TYMAHOWJHBIX PENTUINA KO BTOPOU

> MepBoOHa4anbHOe OBYNONoe eavHCTBO YeroBedeckon TpeTbeint KopeHHo
Pacbl ecTb akcnoma B TanHoW [JOKTpUHe.
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nosioBuHe Tperbeit moa-packl. (CoritacHo YueHuro, «Ipembs noo-
paca 6vl1a noumu Ymo 4ejn08euecKkoll 8 ceoeli NocieoHell No08UHe,
ub0 80 8pems ee NAMO20 NEpUOOa CO8EPuIaIOCy pazoeieHue nouos,
U nepsvlil 4enosexk Obll POHCOEH, CO2NACHO HOPMATbHOMY Menepb
npoyeccy»).

NuapiMu  cioBamu, Ha 3€MJie BIIEPBBIE HACTYIHJIO BpEMS
IIOJIOBOTO PAa3MHOXKEHHUS — UMb 6 cpeOunHHou mouke Tpembveii
Kopennoii Pacot Yenoeex ovin ooapen Manacom (Pazymom) u
CO3HAMEIbHLIMU YYECHEAMU .

VY BCeX 3THX «CEPHIX» PENTHINN HOCOBBIC XOJIbI 3aKPHITHI (HE
JBIIAT), BEPOSTHO, JbIXaHUE OCYIICCTBIIACTCS Yepe3 POT WM
kioaky. Takke HET Jerkmx, nmimeBoaa (HeT ry0, 3y0o0B,
’KCBATCJIBHBIX MBIIIII, TO €CTh OHU JIMIICHBI )KEBAHUS U TJIOTAHUS);
onHako 3tu CyIiecTBa emie MOTYT BCacblBaTh B POTOBYIO WIEIb
KUJKOCTh, KOTOpas IMOTOM TMPOCTO PaccachblBa€TCs BHYTPHU
OopraHu3ma.

B kuieunoit 001acT HaXOAATCS BCE OpraHbl pa3MHOKECHUS, a
ANLEPOKIACHUE  OCYLIECTBISIETCS  Yepe3  HUXKHUU  AULEBOL,
OKaHYMBAIOIIIUNUCS KIIOAKOMU.

Oco0eHHOCThI0 siBNIAETCS TOT (akT, Kak 3asBuil CenecTUHO
Anonbdo ITnorTn (XMpypr, CyneOHBIM aHTPOIIOJOT W apXeoJIorT;
Aprentuna) Ha Konrpecce Mekcukanckout Pecniyonuku (2023), uro
«) IMUX CKMATEHbKUX CepbiX» Mo32 bonee pazeum, Yem y HaAc». ITO
KaK pa3 CBUIETEIBCTBYET O TOM, 4TO Bce Tpexnanble CyliecTsa
o0IIaIuCh MEXAY COOOM MOCPECTBOM «OJHOTO €JIMHCTBEHHOTO
A3bIKa» — TEJIECMAaTUYECKOTO A3bIKA.

N Ha enie ogHy 0COOEHHOCTH YKa3bIBaeT J[peBHee YueHue: 3Tu
Cy1iecTBa ¢ TeIeNaTHIeCKUM €IMHBIM S3BIKOM (HO KOTOPBIC MOTJIH
IPOU3HOCUTH HAlICBHBIC U TOPTAHHBIC 3BYKH) YK€ C TIEPHOia CBOETO
POXKICHUSI UMEIU BPOXKJICHHYK CIIOCOOHOCTh K TOHUMAHUIO H
NPOHUKHOBEHHUIO B CYIIHOCTH SBJIEHWH (TO ecTh o0O0amaiu
SACHOBUJIEHUEM). CornacHo  Y4eHHUIO, «KaK  MOJIbKO
MEHMATbHBIU 21A3 Yel08eKa PACKpbLIcs Ol no3Hasanus, Tpemwvs
Paca nouyecmeosana ceoe eouncmeo ¢ 6euHo cywum, HO MAaKxHce ¢
BEUHO HENOCMUNCUMBIM U Hesuoumvim Bcem, Eounvim Bcemuphbvim
boorcecmeom».
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Ot «xpanumenu matin Heba u 3emau», ObUIM KUTECIAMH
Jemyim ax 10 KoHOa Tperberd mnox-pacel; Bce oHHM, cormacHo
JlokTpune, Obliu omnekaembl CoiHamu boros. (MHbIMU cliOBamu,
YPOBEHb MBIIUIEHUSI U YMCTBEHHOT'O Pa3BUTHUS — Y YEJIOBEUECKUX
npenacraButesnieit [lectolt moa-pacskl — OyaeT Boliie, HEXeu y Hac,
mronei IaToit moa-pacsl.)

A 3areMm, korma YerBepras T1oJ-paca JOCTHUIJIA CBOETO
CpeaHEro BO3pacTa, TO €l yXe TpeOOBajoCh YIEpKHUBATh CBOU
CTIOCOOHOCTH SACHOBUJIEHUA (BayTpennee 3penue)
HCKYCCTBEHHBIM ITyT€M, TO €CThb IIpUOOpeTaTh €ro, COIJacHO
TaiHoU JIOKTpUHE, YK€ «UCKYCCMBEHHBbIM CIMUMYIOM; TIPOLECC
ATOT OBbLI U3BECTEH JApeBHUM Myapenam»...

Boru (csieBa u cnpaBa) y HepoOXAeHHOro Iioaa YerBepTod moJj-
pacbl JenarT NPOKOJ B BUCOYHYH 00JIaCTh yepena JAJis OTKPBITHUA
Tpetbero ['1a3za. B neHTpe cTOMT PU3HMUYECKUN Tpexmasibld 4YesloBEK
YeTBepTOW MNOJ-pachl; €ro JABE PYKA U [Be HOTHU <yAep>KHUBAOTCI»
JIByMSI pYKaMH /[ByX JIIOJIEW — 3TO CUMBOJIM3UPYET O HAJUYUU B
HEPOXKJEHHOM  IJIOJle  CTPYKTypbl  AHJporuHa. /[IBe  TpyOKH,
MO/JK/JIFOUEHHbIE KO PTY M PYKe IJIOAA, CBUAETEJNbCTBYIOT O TOM, YTO OH
HaxXOJUTCd B MaTEPUHCKOM JIOHE M TMOAK/JIKYEH K CHUCTeME
€CTeCTBEHHOT O MUTAHUS.
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31ech MOXHO  cAellaTh  CICAYIOIIMH  BBIBOJA.  KOIJa
I'YMAaHOWJIHBIC PENTWIMKM HCYE3IM W Ha KX MECTO 3acTyluia
YerBeprasa roBopsinias IMojA-paca, TO 4Y€pe3 OIPEACICHHOE BpeMs
Tpexnanbix CyIIecTB ONsTh BBIBEIN HA MOBEPXHOCTh 3€MJIH; U 3TO
MPOU30IILIO B TNEpHOJ, Koraa wiajaeHuyeckas Ildaras mom-paca
HAXOJMJIACh B 3M0Xe majeonuTa’®. dtu rymaHougHbie CyliecTBa
KUIK  PAJOM C  YEJIOBEKOM, OBUIM OYEeHb IOYHMTAaeMbl (MM
IPEKJIOHUINCh KaKk boram); oHM OCTaBHJIM CBOM 3aMETHBIN ciiej B
UCTOpHUH  YejoBedecTBa (M300pakeHms Tpexmaiablx CyliecTs
BCTPEYAIOTCS B apXEOJOTHUYSCKUX 3aMUCIX, TAKUX KaK MEeTPOraudsl,
TeKCTUJIbHBIN OPHAMEHT, OPHAMEHT Ha KepaMHuKe, M300paKeHUs Ha
kamHsIX MKn).

AHaTOMHUs 4Yepena 3THUX «CEPhIX» C pPa3HbIMH YEPEIHBIMU
oTBepCcTHSIMHU (BIpKaMH) — TIPOpE3sIMU C3aaW M 10 Ookam —
OCTaBUJIa BBIPAZUTEIBHBIM OTIEYATOK B KYJBTYPHBIX TPaIUALUAX
HapoaoB IIsaTol moja-packl — OyKBaJbHO MO BCEMY 3€MHOMY IIapy.
B depenHoii kopoOke Tak Ha3bIBa€MbIX BOroB-penTHINN UMEIHUCH
IOJIOCTU U OTBEPCTHUs, KOTOPBIX HET B YEJIOBEYECKOM Yepere.
[ToaToMy MX TpemnaHanuys cTajia O4€Hb PACHPOCTPAHCHHBIM BHUIOM
CO3HATEJIbHOIO TpUOOIIeHUs Jrojell K BeiciiuMm  boxecTBam.
OnHako  puTyalibl, KakK MpPaBWIO, MOJPA3yMEBAIM  HEKYIO
YCTOSIBINYIOCA  CXE€MYy  IPOBEIECHHUs, a OTBEPCTUSA B yepemnax
MPEACTABUTEIIEN OJHOM Y TOM XK€ KYJIbTYPhbl CUJIBHO PA3JIMYAIIUCH
I10 PACIIOJIOKEHHUIO, pa3MepPy U KOJIMYECTBY.

’® Hanbonee gpeBHWE criyyan CUMBOMMYECKOW TpenaHauuu obHapyXeHbl B
nonynauum KpomaHboHLUeB KOxHol MopaBum okorno 27 Tbic. NeT Ha3ag.
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Tak, y Mapuu umeercsi orpoMHasi BbITSIHYyTask TOJIOBA; TAKXKE U
«CepbIe» TMPEICTABICHbBl OTIUYUTEIbHBIMU XapaKTEPUCTUKAMMU:
MO3T OOJblION — MakporedaibHas TOJ0Ba SUIEBUIHOU (HOPMBI,
BBITSIHYTasl C3aJli M KpYIHEEe CHEpe; €€ IMepe/IHssi 4acTh UMEET
3a0CTPEHHYIO POpMY.

OTOT mMoOKa3aTeab TOJOBBI TAaKKE€ Hallel OTpPakKCHUE B
Tpaguuusax  HapoaoB Ildarom mom-packl —  HWCKYCCTBEHHAs
nedopmaisi TOJIOBBI HOBOPOXXKJACHHOIO peOEHKa ¢ IEJIbl0  €e
BBITATUBAHMUS, TO €CTh YIJIMHCHUS.

CienoBatebHO, BCE OTH «CEPhIE» PENTUINH YK€ 08axicobl
NOSIBJISIUCh B UCTOPUM 3€MJIM, a Temnepb OHU OyAyT OIATh
IOBTOPEHBI, HO yxk€ B cienyrwien — Illecror mom-pace, kormaa
4eJIoBe4YeCTBO Oyner nepexoauts ¢ 3-ro Ha 2-i JIHK-nykneotusn B
reHOME.

[Tocnennee tpemanoe CymectBo Hykappu (mmm Cyaid),
uncekmoud (nacexomwiti) nosiutcs B Illectoit moa-pace mo3xe
PENTWINH — OH SBIISIETCA yXKe IpooOpa3zoM THOpuaAHON DOpMbI
UYenoseka, JluHozaBpa u Iltunpl. JluHus ruOpuaoB sBISIETCS
OTACAbHOM auHMel B DBotonuu [Ipupoasl; oHa CTOUT OCOOHSKOM
B JIeSITEILHOCTH bOoroB u qnunack, HauMHas co Bropoit moa-pachsl.

Cample pa3zHooOpa3Hble THOpHABI BBIJAEpIKAIa Ha cebde >KuBas
[Ipupona. [laxxe 4YeloBEeK — Ha MPOTSHKEHUU CBOEU DBOIIOLIUU
BIUIOTh JI0 OKOHYATEJIBHOI'O MPUCIOCOOJEHUSI YEIOBEYECKOTO
OpraHv3ma K Cpe/ie — CTajl COBEPUICHHBIM U CUMMETPHUYHBIM JIUIIb
B [IsaToM noa-pace.

Hyxappu (wmm Cyaii) sBisercs (Ha CETOAHSIIHUN JICHB)
caMbIM CJa0bIM MPEACTABUTEIEM TpeXHaiabiX. XPYHKOCTh €ro
Oopranu3mMa MoATBEpXkJaeTcs HaauuueM y Hero 10 meTaminyeckux
UMIUTaHTaTOB  (HAa  royioBe,  IUIeYaX,  KIIOYMIE,  pPYyKax,
II03BOHOYHHKE).
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Mecmonosocenue 10 memasaauueckux UMIJIaHTATOB.

DTO CBUJIETENBCTBYET €IIE€ U O TOM, YTO JaHHOE CymecTBo
BOOOIIIE KUTh HA CETOAHSALIHENH 3eMJie HE CMOKET: OHO MOTMOHET
Jaxke OT IEPEABUIKECHUS IO 3EMIIE, TIECKY, TOPHOM MECTHOCTHU. He
MOHATHO: C KakKOW IEeNbl0 €ro mnepeHecian B lIpocTpaHCTBEHHO-
Bpemennyro Cpeny ceromHsilHEW 3€MJIM, 3apaHee 3Has, YTO OH
cpa3sy ke MoruoHeT?

Ho »3Tu Bompock! pemraem He Mbl, a Hamu Co3aaTenu: Korjaa u
3a4eM TEPEHOCSTCS BCSIKHUE >KUBBbIE OOBEKTHI ¢ ojHOM Cpeabl — B
npyryto Cpeny. I'maBHOe »TO TO, 4TO 3a HaMM HaOJIOJAIOT, HAC
OeperyT u npeaycMaTpuBalOT 3apaHee BCE TPArMuecKue JJisl 3emMiIu
CIIy4allHOCTH.

CymectBa Harogoore Hykappu (v Cyalist) KHIM U ceiigac
KUBYT B YCJIOBHUSIX CpPeIuHbI TpeTheil Moa-packl, TaK Kak IMOJOBOE
pPa3MHOKEHME OBLIO 3aJI0KEHO MMEHHO B mepuoj, korjaa YUepHas
Marepus crtana BCTyIarh BO B3aMMOJIECTBUE ¢ 3eMHOM Mapueil.
biarogaps 3>TUM CUCTEMHBIM CBA3AM, 3eMHasi Marepus crana
HOCHUTEJIEM MEXAHU3MOB IIOJIOBOTO pa3MHOKEHUs. B 3TOT nmepuos k
OpraHaMm IOJIOBOIO Pa3MHOXKEHUsSI ObUIO J00ABIEHO CEPAIIE,
KOTOpO€ OOBEIUHWIO BCE OpraHbl Pa3MHOXKEHUS B €IUHBIN
(hM3UOTOTHYECKHI TTPOIIECC.
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Onnako, xak ytBepxkaaeT JlpeBHee Yuenue, 3tu CylecTBa,
Hanogobue Hykkapu (mam Cyaii), MOTJIM B YCJIOBHSIX CPEIUHBI
Tperbeti Pacel oOmamate SACHOBUJEHWEM, d4ro o3Havano
npeBocxoacTBO 3TuX CylmiecTB B YMCTBEHHBIOM OTHOIICHHH.
Pa3Butre mo3sra, ero o0beM — MPEBOCXOJST HAIIU BO3MOKHOCTH.
Bce MokeT ObITh, YTO «3peHue ux Ovlio Heo2PAHUHEeHHO U OHU
NO3HABANU 8eUU MCHOBEHHOY.

Orn  CymecrBa oOmamamu  PasymubiM  (JlyXOBHBIM)
Co3HaHHMEM, OJHAKO JMYHOCTHOH (COIMAIbHOM) OpUEHTAlMCH OHH
yxe He Obutn omapeHpl. OHM JHIIEHHI YYyBCTBA CaMOCTH U
yenoseueckou SMOUUOHAIBHOW TPUPOJbl — JBYX UYHCTO 3EMHBIX
XapaKTEPUCTHK.

31eCh TaKXKe€ MNPUCYTCTBYET UYBCMBO CMAOHOCMU — KakK
€MHEHNE OT/ICJIbHBIX CYOBEKTOB B HEKYIO COLIMAIBHYIO CTPYKTYPY,
WIM HEKYI0 OOIIHOCTH'’  IOCPENCTBOM OOINUX YCTPEMIIEHUIA,
OOIIMX JCUCTBHIA W OOIICH peakiuu Ha OKpyKaromryto cpeny. (3to
U €CTh KKOPEHB» (HOPMHUPOBAHUS PEPIICKCOB U HHCTUHKTOB. )

OTcyTcTBHE  COIMAJIBHO  OKpAIIECHHBIX,  YEJIIOBEUECKUX
3aMpOCOB U KEIaHUW MPUBOIUT K MOJHOMY OTKa3y OT *KHBOTHBIX
KeJaHuW, cTpacTedl U 4yBCTB, 3aTo Oyaymias Illectas mon-paca
«bydem obraoams cogepuieHcmeom Gopm U evlcodauulel
PA3YMHOCHBIO U OYXOBHOCHBION.

BoiBoa: Bce Tpexmajbie CymectBa B YMCTBEHHOM
OTHOIIIEHUM MMEKT 00Jiee BLICOKHH YPOBEHb Pa3BUTHS; OJHAKO
JMYHOCTHAS COUMAIM3AIUA U MHIANBUAYAJIbHAS CONUAIN3AIUS
HAXO/ISITCSI HA YPOBHE CTATHOCTH.

Hoka3zaTejbcTBO 9.

OtcyrcrBue 4-x JIHK-Hyk/1€0THI0OB B TreHOMe J1000r0
Tpexnagoro CymecTBa yKa3blBaeT, UTO OHM He NMPHUHANJIEKAT
Haweu [IsaToi moa-pace.

NccnenoBanus JJHK Mmymuii u TpexnaibiX pyK MPOBOIWINCH B
HECKOJIbKUX cTpaHax: Poccuun, Mekcuke, Kanane n @panuum.

Tectet JIHK Tpexmnanbix CyllecTB Mokaszaiad, 4TO ObLIO
BbLsIBIIEHO OT 19% no makcumym 35% o6mieit JIHK ¢ Homo sapiens;

T B OKKYNbTM3Me 3TO He3acryXeHHO Ha3sblBaloT «ArperopomM», XoTa Arperop
CBSI3aH C coluanbHol pasobLLEeHHOCTLIO, a He C eAVHEHUEM. .
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WHBIMM CJIOBAMHM, CXOJICTBA C TEHOMOM Y€JIOBEKa O4eHb Mayo. Tak,
JHK «Mapuu» umeer tonpko 33,6% JIHK, coorBercTByrOmIEH
JIHK uyenoBeka; «BaButa» wnmeer 23%-HO€ COOTBETCTBHE,
«Bukropus» — 20%-Hoe COOTBETCTBHE, OJHA W3 OTOPBAHHBIX PYK
noka3piBaeT Toiabko 10% cooTBeTCcTBUS.

Onnako Bce ux JIHK comeprkat mo 23 mapbl XpoMOCOM, KaK U
y JIOHEH.

Pesynbratel Bcex ananu3oB JJHK noarsepxkaarot, 4To OHA HE
UMEET IPSIMOM CBS3U ¢ KAKUM-JTUOO OPraHU3MOM, MMOXO0KHUM Ha
KWBOTHOE, U3BECTHOE WJIM OMTMCAHHOE 10 HACTOSIIETO BPEMEHHU.

DaKTUIECKH, MYMHH SIBIISIIOTCS Y€I0BEKOTIOJ00HBIMU
r'yYMaHOUJIAMU C CUJIIbHO U3MEHEHHOM, HO yesioBeueckoun JHK. ITpu
stoM paszHeiM TejaM oT 1800 o 750 net! 1 6omee 7000 et —
OOJIBIIIMM TPEXIAJIBIM PYKaM.

A tenepn oopatuMcs k J[peBHemy Yuenuto o Pacax.

Lecran N Maran
cy6-paca C MNaTan cy6-paca MaTon Pacskl ) cy6-paca
MaTon Packl MaTon Pacbl
l 3114 r. po P.X. l

7 noa-paca 1 nog-paca
358600 r. H.3. 6 - 2 nop-paca 653742 .
noA-paca l 5 non-pacal 4 nopg-paca 3 noa-paca — ao PX.

43686 . H.3. 53914 1 no PX.

1 moxg-paca 653 742 r. o P. Xp. —495 285 . no P. Xp.;
2 moxa-paca 495 285r. mo P. Xp. —338 828 1. no P. Xp.;
3noxa-paca 339928 . mo P. Xp.—181 371 r. no P. Xp.;
4 mom-paca 181 371r. mo P. Xp.— 23914 r. no P. Xp.;
Smonm-paca  23914r1. mo P. Xp.— 43686T. H. 3.;
6 mox-paca 43 686 r. H. 3. — 201143 r.1.0.;
7/ moxg-paca 201 143 r. H. 5. — 358600 . H. 5.

Cetiuac ™Mbl Haxomumcsi (B yciaoBusiXx orpoMHoi [lsroi
ManBantapHoii Pacer) BHyTpH [lsToi cyO-packl — B ee I1saToit mox-
pace.

1 non-paca — PHK-paca;

2 noa-paca — ['uniep6opeiickast Paca;

3 noa-paca — Jlemypuiickas Paca;

4 nox-paca — Atnantuueckas Paca;
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5 noj-paca — Apuiickas Paca.

N3 JlpeBHero VYdeHus wu3BECTHO, 4ro Hama Ilgras Paca
Yerseproro Kpyra cymectpyer yxe 5 043 763 roma’®.

Bpems aBCTpalloNUTEKOB OTAEIECHO OT HAac 2-3 MUWIJIMOHAMU
netr, «YemoBeka ymenoro» («Xomo xaOuimuc») — 2,8 MIH €T,
HeaHJIepTajblia IporpeccuBHOro — 70 ThICSYaMH JIET, KPOMaHbOHIIA
— 35-40 teIcsTyaMu JeT. DTH IUIEMEHA SBJISIOTCS OTIPBICKAMH
JIPEBHUX ATJIIAHTOB, CITACIIMXCS C 3aTOHYBIEH ATIaHTHIBI.

1 000 000 ner mo P. Xp. — Bpems nosiBiienust Apuiickoil Pacbl
kak Ilatom  Kopennou  Pacel, KOTOpas  OIpeaesieTcs

cymectsoBanueM B JIHK-mupe. Huaycel, eruntsue, XETTHI'?,

Quanknins, cemuTh®!, 3aTeM WHIMHAIBI, TIEpCH, a MO3HEE
TOTUYECKHUE U CIIaBsIHCKHUE Hapo bl — [IgTas nmoa-paca.

Orta Ilstas nox-paca ¢ 4-ms JIHK B renome u sBusgercs
YeJ0BEUECTBOM KaK MBI €ro MOHMMaeM B Hactosiiee BpeMs. OHa
Hayaja CBOE CylIECTBOBAHUE HAa HOBOM KOHTUHEHTE, EBpore, nepen
OKOHYATEJIbHBIM 3aTOIUICHHEM ATIAaHTHILI (IIOCIIE  KOTOPOIO
ocrajcs Toibko ocTpoB Ilnarona). To ecTh apHMIIBI CYIIECTBOBAIH
yxe 200 000 net, korga Matepuk ATIaHTHIBI CTAll pa3BaBaTHCS.

['pynmna kpoBu | nosBunacek nepsoit — okosio 40 000 net Hazaz;
rpynna kpoBu |l — mexay 25 u 15 Teic. 10 P. Xp.; rpynmna xkposu ||
— npumMepHo B niepuo; ¢ 15 nmo 10 teic. 1o P. Xp.; rpynna kposu 1V
nosisuiiack MeHee 1000 net Hazan. Yke oOHapykeHO Hadano V u
VI rpynm KpoBu.

N3 YdeHus Takxke U3BECTHO, YTO Kax/as MoJ-paca, BXOAAIas
B [IsaTyr0 yenoBeueckyo cyO-pacy, o0ycioBieHa oenxoswvim, JJHK-
mupoM. W kaxapiii atan B Hamiel [1aToi cy0-pace (To ecTh Kaxaas
noji-paca) — 3to npuodasienue k PHK-mupy HoBoit JIHK-«OyKkBBI».
B pesymprate otux JHK-«Hakomienwii» u  coBepimicA
MOCTETICHHBIN Mepexo/ 3eMJid Ha (U3NUECKUA YPOBEHbD.

8 Ha nepwon oo 2025 roaa.

9 XeTTbl GbINM MOryLECTBEHHbIM HAPOAOM WHAOEBPOMENCKOro NpOUCXOX-
[EHWS, CO34aBLUMM roCcy4apCTBEHHOCTb paHblle UHOOMPAHLEB, 3NJIMHOB, dpa-
KAALIEB, repMaHLEB, CnaBsH.

80 ®duHUKMAHE xunu, kak nonaratoT, ot 3000 go 2000 neT Ao P. Xp. u npu-
Hagnexanu K adnorckon pace, 4yacTb KOTOpou npuwna ¢ peku Ha v nocenu-
nacb 6nu3 Erunra.

81 CeMUTbI — NOMECb XaMUTOB 1 apUIALIEB.



184

[Tonubiii «Habop» reHernueckux «OykB» JIHK natupyercs
3114 ronom no P. Xp.

CormacHo Yuenwuto, 310T 3114 rOa 03HaMEHOBaH «HA4yaliOM
Yenoseueckor IVMHACTUEW JPEBHEMIIMX ETUNTAH, HA4YaBIIASCS C
(apaona MeHeca, o0afaBiel Bcem 3Hanuem ATIAHTOB, XOMs 8 UX
orcunax oonvuie He ObLIO Kpou amaanmos. TeM He MEHee OHU
COXPaHMIIU BCE CBOU apPXaUUECKHE PEKOPABI»SZ,

NHpIMU  clIOBaMH, OKOHYATEJIbHOE IMOrpyXeHHE 3eMd U
Kuzuu B  Qusnueckyro cpeny ¢ 4-msa  JIHK-nykneorumamu
npousonuio B 3114 roay no P. Xp. 1o u ecth npuxoa Kanu FOru —
nepuoa  ¢uzmyecko 3emsi M (PU3UYECKH  COBEPILIECHHOTO
YeJI0BEUYECTBA.

N xots YerBepras noja-paca 3akoHuwiach B 23 914 roay no
P.Xp., omHako mocie odepenHbix Katakiau3moB 11 Twic. jet u 9,5
ThIC. JIET 10 P. Xp. oHa He BbIMepJia. YeTBeTpast moji-paca JOBOJIBHO
JAJIEKO 3alula Ha HOBYIO MOA-pacy; M Ha MPOTSHKEHUM MHOTHX
THICAYCJICHUH OHa elle MpeoO0pa3oBbIBaiach, MOJABEpraiach
MOJTHOMY U3MEHEHUIO, YMCTBEHHO, (DU3UYECKHU U B POCTE.

[ MsaTas nog-paca ] YereepTas no,u,-pacaﬂ
3aKoH4YMnachb

9,5 TbiC. ner 11 TbIC. NeT
no P. X no P. X.

L1

4 ConHue [ 3 ConHue l 2 ConHue

23914 r.
Ao P. X.

5 ConHue 1 ConHue

2086 r.

H.3. 3114 r. 18714 r.
noP. X. 8314r. 13514 r. noP. X.

no P. X. no P. X.
| |

Havano Hawen OkoH4YaHue umMBunu3aunm ATnaHTos
ApUIACKON LMBUNU3aLUK ¢ 3 [IHK-HykneoTnaamm
¢ 4 HK-HykneoTuaamu

M

82 Kak ckasaHO B «330mepuyeckom Bydduame», erntaHe, TaK Xe Kak U
rPEKN N PUMNSAHE, HECKOSbKO ThicAYeneTnun ToMy Hasag Oblnn «OoCTaBLUMMUCA
aTnaHTo-apurlamMmn», — nepsble, M3 Hauvbonee crapwux unu xe ot PyTta-
ATnaHTOB; nocrnegHue — NOTOMKW NnocneaHen pacbl C 3TOro OCTPOBa, BHE3anHoe
ncyesHoBeHMe  koToporo  6bino  pacckaszaHo  CONoHy  ermneTckumu
[NocBSALEHHBbIMW.
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[TosToMy nipeObiBaHue Tpexnainbix CylIecTB B pa3HbIX MECTax
MMOBEPXHOCTHA 3€MJIM, UMEIOIIMX JIUIIb TpeTh denoBeueckon JIHK,
BEPOATHO, OBUIO TaKXK€ JOBEPEHO U TOCIEAHUM ATIaHTaM,
KOTOpbIE MOIVIM HaAOJI0/aTh, MOMOTaTh W Ja)Xe JEYUTh OTHUX
sKcrepuMeHTalbHbIX CymectB. VMEHHO ATHaHTBI  SIBIISUIUCH
HacJICTHUKaMu 3ranuii boroB u MOIIM Ha BpeMs HX 3aMEHUTH (U3
JUTEPATYPHBIX HCTOYHUKOB W3BECTHO, 4YTO B Pa3HbIX TOYKax
3eMHOTO IIapa MOSABISIACH pazinyHble CyliecTBa, KOTOPbIE HUKAK
HE BIUCBIBAIMCH B XKUBOUW MHp 3eMIIN).

DKcrepuMeHTaIbHasl MOAroToBKa K DBojrouuu lllectoi moj-
pacel Hawanach B nepuop Ilsaroi moa-pace® — 310 GbUI HEPHOL
AKU3HU TIOCIeNHUX ATIaHTOB Ha 3emiie. [[0IBUBIIUXCS TpeXmaabIX
Cy1iecTB B IepyaHCKOW IyCThIHE €€ HaceneHue llapakac npusHamu
3a cBOMX bOroB, Tak Kak 3TW Tpexmajble boru — B IPOTUBOBEC
JIPEBHUM TI€pyaHIlaM — HE€ NHUTAIUCh, HE JbIIaid, oO0Jjananu
HE3aypPAIHBIM YMOM U T. I.

OnHako 34ech BO3HMKAET BOMNPOC. KAaK MOTJIW JIOAU U
yemyiuareie CylecTBa o0maTees MeXIy coboi? Mosker, depes
KECTOBYID WJIM MHUMHYECKYH0 peub? WMnm cBoeoOpasHbIMU
NIEPEBOJYMKAMM BCE-TAKH SIBJSUINCH ATIAHTBI, KOTOPHIE TTOHUMAIIN
BHYTPEHHIOIO TEJIENATUYECKYIO PEUb?

OTOT (haKT UCTOPUS yMATINBAET.

Opomonust  IIsaToit  cyO-packl mpejcTaBieHa CIACIYHOUIUM
«amxeHuem» JIHK-Hykneotuaa B reHOME:

- [lepBas nox-paca ocBauBaet nepesntii JJHK-nyxieoTus;

- Bropas mon-paca ocBauBaer nepewvii JJHK-nykmeorun wu
3aknageiBacT emopoi JJHK-nykneorunn;

- Tperba mom-paca ocBauBaetr emopou JIHK-uykneorun wu
3akiaasiBacT mpemun JJHK-nyxineoTun;

- UYerBepras mnoa-paca pasBuBaercs ¢ mpema JIHK-
HYKJIEOTHIAMU;

- Ilaras mnox-paca HamoJHsieTcss uyemeepmovim  JIHK-
HYKJIEOTHJIOM;

- Illecrasa mox-paca TEpSAET uemeepmbvlil, mpemuil, 6mMopou
JAHK-nykneotusr;

83 BoapacT HalgeHHbIX 6onbLUMX Tpexnanbix pyk — 6onee 7000 ner.
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- Cenpmas cyO-paca HauHeTcs deymsa JIHK-nykieoruaamu,
3aTeM nepeuseT K nepeomy JIHK-Hykieotnay; a 3aBepmnTcs OHA
nepexonoM Kk PHK-mupy.

CnenoBatenbHO, Mbl 10 KoHIa 43686 r. H. 3. Oynem
ctabuiabHo uMeTh B reHome 4 JIHK u nuiib TONBKO IOTOM — C
HauainoM IllecTtor mon-pacel — CTaHEM IIOCTENEHHO HUX KTEPSATHY:
CHauajla 0O0HYy <«OYK8Yy», 3aTE€M 6MOpyl, mpemovio, a K KOHIY
CeapMoOil MOA-pachl CTaHEM HOCHUTEIISIMHM JIHIIb oodunoco JIHK-
HYKJIEOTHa U 3aTeM BooOiie nepeitnem k PHK-mupy.

To ectb 1Mo (QYHKIIMOHAIBHO-(PU3UOIOTUYSCKUM IIPHU3HAKAM
YEJIOBEK yepes 40 TBIC. JeT MEPEUJIET OT
«MJIEKOIIUTAIOIIMXCS» ¢ «xuBopoxaeHnem» k «SIUIIE-
POXJIEHHBIM» («PoxxneHHbIM u3 Siina»).

A B JajibHEUIIIEM OYE€Hb MOCTEIIEHHO OH OYJIET JIBUTaThCsA OT
ypoBHs «IITULl» — vepe3 ypoeHb «IIPECMbBIKAIOIINXCA» u
«3EMHOBO/JIHBIX» — x ypoBHI0 «PbIb».

lanee.

Ha mpotsixkenun I[lsaToit mona-packl denoBek a0 koHia 43 686
rojaa H. 3. octanercss «MJIEKOITUTAIOIINUMCSA» u mo-tipexxHeEMY
OyJIeT pOXKIaThCs Yepe3 «KUBOPOXKACHHE» C IUIAIICHTOM.

3atreM B TeueHue lllecToil moa-pachkl 4ENOBEK MONEPEMEHHO
Oyner:

- CHayaja «HTI/IL[EIZ» C «SULIEKUBOPOKICHUEM;

- TIOTOM «HTHL[EPI» C «ANLEPOKICHUEM;

- nanee « I IPECMbBIKAIOIINXCA» ¢ «saiuepoxacHuem»;

- a 3arem mnepeuger Ha ypoBeHb «3EMHOBO/HBIX» c
KAULIEPOKICHUEM.

Hy, a B mepuoa CeapMoil moA-pachl YEIOBEK 3aliMET CaMYyIO
IOCJIEJHIO0 CTYIIEHb IOJIOBOIO Pa3sMHOXKEHUs — YpoBeHb «PbIb» ¢
«sgimepoxacauem» (ukpa). M tak mo xonmna 3toii CeapMoil 1moj-
pacel nocnenuund JIHK-HykneoTtna, HakOHEN-TO, HMCYE3HET; 3Ta
3aKOHOMEPHOCTh OyJleT MNOAYMHEHA BOCXOoAsdlIeMy JIBHKEHMIO
DBOJIOLIUH.

N xorma Mbl ceroaHsa wuccieayeM Tpexnaibix CyliecTs, TO
IIPEKPACHO MOHUMAEM, YTO OHH HE CO3JIaBaJINCh MO COBPEMEHHBIC
3€MHBIE YCJIOBUS U YTO OHU HE MPEIHA3HAYAIUCH IS )KU3HU CPEI
Hac.
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Kpome 3TOro, moarBepkIeHUEM T€HETUYECKHM BOCXOIALIECH
OBOJIIOIUU  CIyKaT T€ (aKThl, UYTO 2UOPUOHbBIE 2CYMAHOUObL,
(marmpumep, «Mapus») yxe yrpatiian OBOHAHUE u BKYC.

Y «Mapun» aHaTOMHYECKH HAONIOJAINCh JIWIIh 3a49aTKH
ga3blKa KaKk oOpraHa, HO caM S$3bIK HE ObUI MpPEACTaBIICH
(GYHKIMOHAIBHO, TO3TOMY HE HMEJ OINPEACICHHON COIMAIbHON
Harpy3ku. Takoe otcyrctBue SA3BIKA cBugerensctByeT M 00
orcyrcTBuM 'y Mapum Hamed denoeueckoir PEUM (cormacHo
ucropun Pac, co3HaHME U pedub — BMECTE C TIOJOBBIM
Pa3MHOXEHHEM — TOSBUIIACH JIUIIL B CperHe TpeThel MOo-pachl,
CIEeN0BAaTENBbHO, Mapus «moTepsuia» s3bIK M PEYb €IIe C CaMOro
Hadana [llecTor noj-pacel. A 3TO O4EHb UHTEPECHO, TaK KAK 3/1ECH
HAJIAIIO TIPOUCXOUT OYCHD TMHAMUYHAS perpeccus DBoJonun!).

CnenoBarenbHO, Mapusi OTHOCUTCS K YPOBHIO JKU3HU OKOJIO
cpearHbl YeTBepTOM HEMOW MOA-PAChl, Y KOTOPOW NPUCYTCTBYIOT
JVIIb HANEBHBIE WM IICNKANOMMWE 3BYKH. VI Ha HaHHOM CTymneHH
pa3BuUTUsl y Mapuu HayMHAET pa3BUTHE JIUIIb «OOLIUI», WK Tak
HA3bIBAEMBIN «EJIUHBIN SA3bIK» — S3bIK TEJIECMATUYECKUN C TIEpEIadYeu
00pa3HbIX MBICIEH HA PACCTOSHUE.

Jlpyrue ke «cepwie» cymanouduvie penmuauu (KApreMuaa»,
«Buktopus», «Jlymza», «AnpOepro», «KoszepuHa») — oOHH
sBosoninoHHO He wuMerT OCSA3AHUSA  (orcyTrcTByeT KOXKa).
[ToaTOMy OTHOCSTCS K OoJsiee TIIyOOKOMY «3aXOJy» BOCXOJISIIETO
BUTKA ODBOJIIOIIMU — YK€ K Havally YeTBepTOM MOA-paChl; U Y HUX
TaKK€ UMEJICS TEIIENATUYECKUH S3bIK.

Y uncekmouda (nacexomoeco) («Hykappm», mimm «Cyaii»)
takxke orcyrctByer OCHA3AHUE; omHako OH OTHOCUTCS K
«[TIPECMBIKAIOIIUMCSH» ¢ «aunepoxaeauem». llostomy
CBSI3aH C YPOBHEM KU3HU yxKe B Tperben noa-pace.

Kak BuauMm, npeactaBieHHOCTh Tpexmanbix CymecrB Ha
MOBEPXHOCTH 3emnu B llepyaHCKMX NyCTBIHSAX €mle 3aJ0JIro A0
HaIlllUX JHEH ObUIO JIMIIbL SKCIEPUMEHTAIBHBIM NPOEKTOM Boros ¢
KaKUMH-TO LEAMHU, KOTOPHIE HAM HEU3BECTHHI.
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OpnHako HE0OXOUMO 00pPaTUTh BHUMaHUE Ha (aKT TIIyOOKOro
anaim3a JIHK «Mapun», nposenenHoro Pukapno Panxens
MaptuHec, OMOJIOrOM, CHEHHUATMCTOM B 00JaCTH OMOTEXHOJOTHUU
(Mekcuka).

CornacHo €ro 3aKJIIOYEHHUIO, «MAacCOBOE CEKBEHUPOBAHHE
Mapun mokas3bIBaeT, 4TO OHa ObLla TEHETUYECKU CHPOCKTUPOBaHA
2000 ner nazanm... Mapus momkHa Oblia ObITH THOpmaoM HOMO
Sapiens (30,22% renoB), mmmnanze u 00H000 (4,7% TreHOB ATHX
KPYIHBIX ah)pUKaHCKUX IIPUMAaTOB) U «HEWU3BECTHOTO
poacTBeHHUKa». Takum oOpazom, y Mapuu OyJieT 4eThIpe pa3HbIX
THIA reHoB. HEBO3MOKHO, YTOOBI DTO OblIa KaKasi-TO €CTECTBEHHAs
«myTanus». «KTo-To» JOJDKEH ObUI CTOSITh Y MCTOKOB ATOM
Ir€HEeTUYECKOM MaHUMyJIAuu okoJio 1750 jmet Hazam».

Pukapno Panxens MapTuHec  BBIABASIET  3TOT  (aKT
cuHre3npoBanus pasHbix JIHK u HaspiBaeT €ro HMCKyCCTBEHHOM
rUOpUIU3aIUECH.

Bce 31eck MokHO mpeAmnoiaraTh, BILIOTh 0 TOro, 4yto Mapus
Oblla CIEUAIbHO HCKYCCTBEHHO CO3JaHa JUISI IOJATOTOBKHU
Oynymux mroner k xu3Hu B lllectoii moja-pace; Mo3ToMy 3TOT
o0Opaselr CKpeCTHJIM Ha OCHOBE!

a) MPEKHUX NIpeAcTaBUTelIe YeTBepTOl MoI-packl, KOrIa-To
YKUBIIINX Ha 3eMIIE,

0) COBpEMEHHBIX MJICKOITUTAIOIINXCS

- yesmoBeka Ilsarou moa-pacsl,

- IBYX HOpHMAaToB (SBJISAIOTCS IOTOMKAMM 4YeJIOBEKa Hadaja
[IsaToit mopd-pachl, Korga emie OBLJIO pa3pelieH0 MEKBHUI0BOE
CKpCIIMBAHUE).

BoiBoa: Bce TpexnaJjbie CyniecTBa ¢ HAJIM4YMeM MAaKCUMYM
35% ob6meir JJHK ¢ HOmo sapiens He oTHocsATCS K JIIOAAM
IIsaToil moa-pacswl.

OrcryniieHue

CorracHo Yuenuro,
«Yepesz npubruszumenvno 25 000 nem, amepuxanywvl
HauHym noo2omoeierus 0151 CedbMoll No0-pacwl»...

D10 OyneT o3Ha4yaTh MOSBICHHUE HOBBIX JIIOACH ¢ 2-Ma U 1-M
JIHK B reHome, 4TO COOTBETCTBYET YPOBHIO «NUEPOKIECHHBIX» U
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OTHOCHUTCSI — B 3aBUCUMOCTHU OT CIOCO0a MOJIy4YeHUs] IOTOMCTBA — K
«3EMHOBO/IHBIM» ninu «PbIbBAM».

Ot nocnenuue npexacraButens JHK-mupa Oyaytr umerb
dopmy 4YeoBeKa, HO MO CBOEH CYIIHOCTH OYyAYT MPUOIMAKATHCS K
boram (Hamwm boru-Cosnarenu nosissares B [llecToit ManBaHTapHOM
Pace). Paccymox mocmemuux mogerr JHK-mupa mgocturaer
orpoMHoro pasutus. M cormacHo Yuenuto, «g Cedvmou noo-pace
100U 6YOym MeHsamb KOXMCY Kadxicoblll 200 U )Y HUX OyOym HoOGbvie
Hoemu nanvyes pyk u Hoe. Jloou cmanym 6Oonee ncuxuuecKumu,
3amem OyxoeHvimu». To €CcTb O3THM JIIOAUW CHadaja OyayT
Pa3MHOXKAThCA TOCPEACTBOM <«SUIEPOXKACHUA», a 3aTEM Yy HHUX
MCUYE3HYT BCE MOJIOBBIC PA3NINUUs; U POKJICHUE OYyJET MPOUCXOIUTh
1o crocoOy cHayaja MOYKOBaHMUs, a 3aTeM — JICJICHUS.

D10 «npousoiidem 6 xonye [llecmou u 6o epems Cedvmoti u
nocneoneu Kopennout Pacet smoeo Kpyza». B pesynprare, Ceapmas
nog-paca ¢ aAsyms JIHK-wykneormmamu mnepenaer cHavana Ha
onun JIHK-nykneorun, a 3atem Boood1ie onyctutcs B PHK-mup.

Hamuune osyx JIHK-HykiieOTHIOB B T€HOME OTHOCHUTCS K
«3eMHOBOJIHBIM», TI0O3TOMY YesoBeKk OyAET Mpe/CcTaBICH TOJIBKO B
ofHOM 3HaueHHu®*: 510 UeN0BEKO-IATYIIKA CO CTPYKTYPOH MyKe-

KEHCKOT'0O OpraHusma AHJIpOruHa; C GHYMPEHHUM
oniooomeopenuem, KOTOPbIA POKIAET on100omeopernoe «Auyo»,
unu <Hxpy».

Yro xe xacaercss YenoBeKO-JISITYIIKH B CUMOMO3€ C JIPyTUMU
CymectBamu, To B CeapMoil noj-pace ctpykrypa ['epmadponura
y’Ke€ HE BOBHUKHET (XOTS HE MCKIIFOYACTCS MOSBICHUE JIFOJICH JIHIIb
CO CMEUIaHHBIM THUIIOM OCHOBHBIX XHUBBIX DOpM, Hampumep,
rubpug Yenopeko-nmarymku u JuHozaBpa, UeloBEKO-IATYIIKH U
O0e3bsanHbl, YenoBEKO-IATYIIKM W 3MeHu, UYenOoBEKO-JISITYIIKH H
[TTrmen).

8 B nepuoag cosgaHua XKusHu Ha 3emne Jlarywika CUMMBOMMYECKU
o6o3Ha4vanacbk B JBOVHOW 3HAYEHUU:
- Jlarywka 6e3 xBocta — 370 Jlarywka, onpegensiemas CTpyKTypon mye-

XXEeHckoro AHOporvHa, C BHYMPEHHUM 0rnjio0omeopeHueM — poxgaeT
0rn100omeopeHHoe «AUyo», unu «Ukpy»;
- Jlarywka ¢ xBoctoM — 9710 Jlarywka ¢ pasgeneHnem noros,

npeacTaBneHHas gHewHuUM oni0domeopeHUeM — poXaaeT BO BHELLHIOW cpeay
MOJIOKU N HEONM/1000mM8OPEHHOE «SLU0», Unu «UKpy».
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Yenoreueckoe CyniecTBO Ha YpOBHE «JIArymKkm» — 3TO BCerga
MYKE€-)KCHCKUH AHAPOrMH C BHYTPSCHHUM oOILIoA0TBOpeHueM (y
AHJporvHa aBa OpraHa pa3MHOXKEHHSI COBMEIICHBI U HAXOMAATCS B
oO0Ielt cucTeme), IIo BBIXOJANT Yepe3 HIKHUN F1700(3):10)1 Sad

N Bce Moxet ObITh, uTO YenoBek CeapbMOM MOJ-pachl OyaAeT
BBITJISIZICTh YTO-TO HAMO100ME MOKAa3aHHBIX BBIIIE KAPTUHOK.
Ho noka nogjo06HpIX MyMuii B MUpE TTOKA €111€ He HaXOUJIH.

8 ABTOp 3gmecb He OyaeT OaBaTh pPacLUMPOBKY KapTUHOK, Tak Kak aTa
pacwndgpoBka OyaeT OTHOCUTLCS TONbKO K UCTOpUM 3apoxaeHus XKusHu Ha
3ewmrie, a He K ee BocxogsLen, unm obpaTtHon IBonouunun.
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Yrto xe kacaetrcs yesnoBedeckux CyIlIecTB Ha YpoBHE «PbiO»,
TO rpaduka ApeBHUX apTedaKTOB MPEAOCTaBUIA HAM CIICAYIOIIUE
oOpas3iisl Jrojaeit CebMoi MOoI-pachl.
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Y gy

HaTtaunyTtaa BepeBKka — 3TO OJHOBPEMEHHO U «T'PaHULLA» MEXAY
BepxHed U HWKHen IIpocTtpaHcTBeHHO-BpemenHbiMu CpepamMu, WU
«rpa”Hula» AByx Mupos: YepHoro Mupa u 3emHoro Mupa. BepxHuu
YepHbiii Mup npejcraBieH YenoBedyeckuMu CymectBaMu (Pbi6aMmu);
ABW>KeHUMe UX Martepuu HamnpaBsieHO B lleHTp kapTuHKU. B 3TOoM
[lentpe npeacraBieHa KeHckasa YacTb opraHusma, 3apoxzaroliasd
Ao (yepe3 mpoiecc caMooII0JOTBOPEHHUS).

Oco60 crout Borpoc 0 Popme YeIOBEKA: COXPAHUTCS JIM OHA
WA U3MEHUTCSA?

B nepuon Illecroin nu CenpMon moa-pacel, COTJIACHO HAYYHBIM
HCCJICOBAHUSAM PYCCKOTO aHTpoIrojiora W apxeosora M.M.
['epacumoBa, OOMWMK YelOBEKa JOJKEH COXPAHUTHCS B €ro
HACTOSILIEM COCTOSHHUU®, Jla 1 apTeaKThl ¢ H300paKEHUEM JIFOIEH

8 TMo M..M. lepacumoBy, «uOeT TMOCTENEeHHOe 3aTyxaHue npouecca
BnagoobpasoBaHusa». ...«Cam npouecc ©Ouonorn4yeckoro  HOpPMMUPOBaHMS
COBPEMEHHOrO BMAa YenoBeka, B obuem, Obin yxxe 3aBeplueH npumepHo 40-35
Thic. neT go P.X.,, u Ha npoTskeHun 6Gonee 4yem 30 TbIC. NET YenoBek
NPaKTUYeCKNn He M3MeHuncs. Bce OCHOBHble ero Mopdonoro-aHaToMuyeckue
CTPYKTYPbI Ha NPOTSKEHUN BCErO 3TOr0 BPEMEHU He NprobpeTanu CyLLeCTBEHHO
HOBbIX KayecTB. OTO AaeT BO3MOXHOCTb MnonaraTb, YTO YeNOBEYECTBO COXPaHUT
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IOKA3bIBAKOT, YTO YEJIOBEK HEU3MEHEH U MOCTOSHHO IIPEICTABJICH B
cBOeM nepBoHavyabHOU Dopwme.

Ha cerogussmuHuii A€Hb W3 Pa3sHOU JIUTEPATYPHl TAKKE
M3BECTHO, YTO B KAKOM-TO CTPAHE MUPA HAIUIU PYCAJIKy WM TJ€-TO
XPAHUTCS €€ MyMMUS. ..

NmenHo Oyayias UICTOPHUSI HaM MOKAXKET: MOSIBUTCS JIM XBOCT
y 4elIOBEKa B MEPHOJ aBTOTPO(PHOrO 4YEJIOBEUECTBA WJIU IIO-
MPEKHEMY YeJIOBEK OyJIeT MepeABUraThCsl Ha CBOMX HOTax.

Ho B mobom cnyuae, Ilpupoma — pa3symHa B CBOEi
OPraHU30BAHHOCTH, OT ONTUMAJIBHOTO PA3BUTUA KOTOPON 3aBUCHUT
U caM uenoBek. IIpupona sBusgercs HocureseM Pa3yMHOCTH Kak
yactu Muposoro Pazyma. I nanpHelilnee pa3BUTHE YEIIOBEUYECTBA,
no uaee B.M. Bepnaackoro, OyJIeT MOJTHOCTBIO ONPEACHATHCS
PazymoM, BKIIIOUEHHOTO B 4enoBeueckud HMHTEekT, rae
aBTOTPO(PHOCTh OyJIeT BBICTYNATh HOCUTEIEM YEJIOBEYECKOIO
uHTeiuiekTa. 00 aBTOTpOHOE 4YEIOBEYECTBO B CBOEM JAJIEKOM
OynyiieM OyJIeT He TOJbKO ONPEACNISTh KUBOE BEIIECTBO 3E€MIIH,
HO U «4Y€pe3 MUJUTMOHBI-MUJIJIMOHEI JIET OYIET MPEICTABIATh COOOM
0O0I11€CTBO B BBICIIEH CTENIEHU HPABCTBEHHOE: TI0 YMCTOTE MBICIICH U

1O TIEJISAM JeSTeIbHOCTH»S

Hoka3zaTebcTBo 10.

Hama IIsaras mnoa-paca rae-to 4epe3 40000 ger
MOCTENEHHO ONMYCTUTCH ¢ YPOBHA «MJIeKONMUTAIOMIMXCS»
(«:KHBOPOKIEHHE) HA YPOBEHb «IITHUIL»
(«AHIeKMBOPOKIAEHHE»). ITOT Mpolecc Oyaer 00ycJI0BJEeH He
TOJILKO nepeBoaoM Hac ¢ 4-x Ha 3 /IHK-Hyk/ieoTH1a B reHome,
HO U CBfI3aH ¢ (PU3HOJOTMYECKMMHU HM3MEHEHUsIMM B 00J1aCTH
nuineBapeHusi, o0beJIMHEeHHEeM JIBYX IOJIOB B €JIUHBbINA KUBOM
oprann3M (AHAPOTHHA), MNOSIBJIeHHEM KJOAKH, Pa3BUTHEM

cBOe Nnuo n B ganekom byaywem». (Mepacnmos M.M. BocctaHoBneHue nvua no
Yyepeny (COBPEMEHHbIN U UcKkonaeMbl Yenosek). Tpyabl MHCTUTYTa aTHOrpadum
AH CCCP. T. XXVIII. M., 1955. C. 201.)

87 BepHapackuin B./. ABToTpodHOCTbL 4enoBeyecTBa. // Pycckuii KOCMU3M:
AnTonorna dgunocodckon moicnun. // Coct. C.I. CemeHoBon, A.l'. Nadeson; M.:
Meparoruka-pecc, 1993. C. 304.
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BBICOKOOPraHu30BaHHOr0o Yma (MaHaca), BO3HHKHOBEHHEM
ScHoBUACHUA.

Becw anTpomnorenes dyenoBedectBa U Bcen JKu3Hu Ha 3emie —
coriacHO 3akoHy [[ukioB — 0O0yCHOBJIEH OBOJIIOUMOHHBIM
npeoOpa3oBanueM Pac. Otu npeoOpazoBanus (pa3BUTHE) SBIISIOTCS
HEU3MEHHBIMU M HE 3aBUCST OT BOJIM 4esioBeka. CorjiacHO YUeHHIo,
B lllecrom moxa-pace JOAM yBEAWYATCSI B POCTE, CTAHYT
MOJYIPO3paYHbIMU U OYyJyT HAIIOMUHATH MPEJbIAYIINE B UCTOPUHU
Pacel. IIpoAO/KUTENBHOCTh WX JKU3HU 3HAYUTEIBHO BO3PACTET;
KUBOW MHUp cTaHeT aBTOTpodHbIM. M, kKak ObIIO 3TO B Aanekoi
UCTOPUHU 3EMIIH, BCE CTAHYT COJIHIICTIOKJIOHHUKAMH.

Ho oOpatumcss Kk BbIcka3biBaHusiM Pukapno Panxens
Maptunec, Ouoiora, creruainucTa B 00JacTH OMOTEXHOJOIHMU
(Mekcuka), KOTOPBIM BIIEpBBIC MpoBel riyOokmii anaiam3a JIHK
«Mapumn».

CorjacHO ero 3akKJIIOUYECHHUIO, «MacCOBO€ CEKBEHHUPOBAHME
Mapun mokas3bIBaeT, 4TO OHA ObLIa T€HETUYECKU CIPOCKTUPOBAHA
2000 mer mazan... Mapus gomkHa ObLta ObITH THOpHIOM HOMO
Sapiens (30,22% renos), mmmnan3ze u 60H000 (4,7% reHOB 3THX
KPYIHBIX appUKaHCKUX IPUMAaTOB) u «HEU3BECTHOTO
poacTBeHHHKa». TakuM oOpazom, y Mapuu OyJeT YeTblpe pasHbIX
THOA reHoB. HEBO3MOKHO, YTOOBI 3TO ObLIA KaKasg-TO €CTECTBEHHAI
«myTanus». «KTo-To» MOJKEH ObLT CTOSTh Y HCTOKOB ATOM
FeHEeTHYECKOM MaHUIy sy okosio 1750 et Hazaa».

BoiBoa 1: Mapuro — kak HOBoOe :kuB0e CyliecTBO — BbIBEJIH
HA TMOBEPXHOCTh 3eMJIM M B KadYeCTBe IKCIEPUMEHTAJIBLHOIO
IK3eMILIApPAa roToBuJIM K Kuznu Ha 3emJiie. UMeHHO mocjie HAC
CJeYIOIUM BHIOM 4YeJ0BEeKAa CTaHeT THOPHMIHbIA T'yMaHOW]
Tuna Tpexnanoro Cymecrsa nmoja umMmeHeM «Mapus»,

Ha cerogusimHuii AeHp IMPHUIIIO COOOIIEHHE, YTO HECKOJIbKO
ruOpuaHbIX rymaHonsioB ([xamun IlanmaneHcuc) oOHapyKeHBI B
nycTeiHAX Ilepy.

Ckopee Bcero, B omnpeneneHHbix [IpocTpaHCTBEHHO-
Bpemennbix Cpemax uJIET MNOJATOTOBKA K CO3JaHUIO HOBOTO
yenoBevecTBa IllecToil moa-pacel. A 3T0 03Ha4YaeT, 4TO TUOPUTHBIN
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Ir€HETUYECKU HaOOp, KOTopble ObLI OOHapyxeH B Mapuu, Oyaer
HU3MEHSTHCSI, OTCEKAThCS WIIM BOOOIIE TTOJTHOCTHIO MEHSTHCS.

Hanumo wuaer moaArotoBka K YCTOMYMBOCTH T'E€HETHUYECKHX
HabopoB ¢ BkmoyeHHbIMH Tyaa 3-x JHK-HykieotumoB — K
YCIIOBUSIM ~ CErOJHsIHEN 3emun. Beap Bce UCHONIb3yeMble
UMIUIAHTaThl B MyMHUSIX — 3TO JIAIIb BAaPUATUBHBIE MOIAXOAbI MPH
n3rotoBiicHnu boramu mroneun Illectol mom-pachl, KOTOPBIE YKE
ceiiuac GOpMUPYIOT OYIyIIyI0 YCTOMYMBOCTh HAIIMX OPTaHU3MOB K
oOHoBiienHo  IIpoctpanctBenHo-Bpemennoit  Cpeae  3emun,
KOTOpasi BO3HUKHET yKe rje-1o uepes 44 000 ner.

Ecnmu Mapus siBisiercss HocuTeneM 4-X pa3HbIX THUIIOB T'€H
(uenoBeka, IMMIIAH3e, OOHOOO M CBOCTO COOTCUYCCTBCHHUKA U3
YeTBepTOU MOA-PAChl), TO HEU3BECTHO €III¢ — KAKMMH THIIAMHU T'CHOB
OyayT NpeJCTaBIICHbI JPyrue HalJICHHbIC TMOPUIHBIC T'YMaHOWIbI
(Ixamun Ilanmanencuc)? M He HM3BECTHO eI, ¢ KAKUMHM €IIE
F€HETUYECKUMH Ha0OpaMU CTOJIKHYTCSI HAIlld Yy4YE€HbIE B CBOMX
UCCIICIOBAHUSX HOBBIX MyMUIA?

TOABKO JIMIIb CO BPEMEHEM, B IIPOILECCE H3YYECHHUS BHOBb
HAWJICHHBIX YK3EMIUIAPOB MyMHH, CTAHET MMOHSATHO:

- KaKuM T€HETHMYEeCKUM HabopaMm B OyiylleM 4YesioBeke OyayT
OTJIABAThCA JAJIbHEHIIINE NPEATIOUYTEHUA bOTOB;

- Ha KAaKOM THIIE W CTPYKType€ T€HHOr0 Marepuaia OHHU
OCTaHOBSIT CBOM BBIOOD;

- KaKOM TeHHBIM MaTepuaj CTaHeT TJIAaBHBIM JJIs OymyIeu
yeJIoBeYeCKoun Pachl.

OnHO celyac sSCHO: MIET TIaTelIbHas U KpOIoTiIuBas padora
HaJl BBIBEJICHUEM «II0CEBa» JjIsi HOBOTO yesioBeuecTBa. M 310 Oyner
Bcenenckut  Pexkopn, PacoBo-aHTPOIIOJIOTMYECKUIA Pekopn
HEOOBIYHOM CHUJIbI, KOTJIa HOBOE YEJIOBEYECTBO C €ro pa30y>KEHHBIM
PazyMom 3anonHut Hanry 3emuio!

CnenmoBaTenbHO, BCE HaWJEHHBIE HA CETONHIIIHUU J€Hb
Tpexnanbie CyliecTtBa, UCTOPUYECKHA MPOXOJAUBIINE IBOIIOIUIO
Korja-To B ycnoBusx Tperbeil u YerBepToi mnon-pacax, ObLIU
JIOCTABJICHBI HA MOBEPXHOCTh 3€MJIM U YK€ C HOBBIM I'€HETUYECKUM
HaOopoMm pa3melieHbl B HOxxHOIT AMepuke.

BouiBoa 2: Hamia Tak Ha3biBaeMasi «BCeMHMPHAasi HUCTOPHUA»
0XBATBIBAET JIMIIb KPOUIEYHOE IoJie B MOYTH OecnpeaebHOM
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MPOCTPAHCTBE HEUCCJIEAOBAHHBIX 00J1acTell HALIeH MO3HelIen
Isaroi Kopennoii Pacel.

JlokazareancTBo 11.

Bce HailizeHHbIe Tpexmajble MYMHH SBJSAKOTCA HaIIUM
YeJI0BeYeCTBOM B OyAyleM — TO €CTh HAIIMMHU nmoToMKamu. Bee
3TH Tpexmnajbie Cylmecrsa — M0 OTHOILUCHUIO K HaM, JIOAAM
IIsiToM moa-packl — OyaAyT PacHoJIOKeHbI HA BOCXOAAIIEM BUTKE
IBOJIIOLMH.

O6 »stom otkpeiTo 3asBui CenectuHo Anonbdo IluorTn
(ApreHTrHa), XUPYPT, CyACOHBIH aHTPOITOJIOT U aPXEOJIOT.

CenecTnHO, 3KCTPANoONUpys Pa3BUTHUE YEIOBEKA IO IIKaJE
JlapBuHa, NPUXOJNUT K BBIBOJAY, YTO 3TH CYIIECTBA COOTBETCTBYIOT
TOMY, KAKUMH MBI CTaHEM uepe3 3 MIIhoHa Jiet! DTo cyiecTa He
U3 MPOILJIOr0 U HE M3 HacTosmero, a u3 oyaymero. IIpu stom,
Mapusi cTaHeT MOCIEAHVWM 3BEHOM B JBOJIIOIAM YEJIOBEKa MEpPEX
MOSIBJIEHUEM HOBBIX BHUJIOB, TaKMX KAaK MaJICHbKUE «T'YMAHOUWHbBIC
PENTHIINN»,

st noxropa IluorTtn HewenmoBeueckne mymuu Hackm — 310
HAIUM JaJIeKHe MOTOMKH, a HE TMEPEKUTKA MIPOLUIOTO.
[Ipoananu3upoBaB pe3yJibTaTbl MHOTHX TeCTOB [InOTTHM cumTaer,
YTO «OHU ObLIU IB0JIOYUOHUPOBABULEU BepCUell COBPEMEHHbIX
Ji0oeu».

Kamuu Mku noarBepxaat0T 3TOT BbIBOA JOKTOpa [TnoTrTw.

Hame Oynyuiee 4enoBe4eCTBO, KOTOpOE OYIET KHUTh YyXKe
nociie okoHuanuss Kamu IOrm — B IllecToii moja-pace, TO €cTh B
43 686 roay Halel 3pbl — OHO HAXOAUTCS YyiKe 3/1eChb, B pailoHe
[lepyanckux mnycteiHb FOxkHOM Amepuku. HWMeHHO Takux
TPEXIMANbIX  JIFOACW  HBIHE  JEMOHCTPUPYIOT HAa  BCSIKHX
KOH(EPEHIIUSX.

Hammux yemoBeyecKknX NOTOMKOB YK€ TABHO CIIPOEKTUPOBAIN
U BbIpacTwiu rae-1o B [IpocTpanctBenHo-Bpemennbix Cpenax!
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Cnesa:. Ha cToJie JIeXKUT HEPOXKAEHHBIM IJ0A. Cnpasa. ITOT MJIOJ,
JeJIal0T MY>Ke-)KEHCKMM OPTraHU3MOM, TO eCTb AHJIporTUHOM (JieBasi pyKa
Bora pasgensier aBe Horu). Temepb 3TOT eAWHBIA OpPraHU3M OYJeT
poxkaaTh S0 C OMJIOAOTBOPEHHOU sAMIeKIeTKON (mpaBas pyka bora
AepxxuT fAino ¢ Takou siiekaeTkon). To ecTb y 4yesioBeKa MOSBUTCS
CaMOOIJIOJOTBOPEHHUE.

Cnesa: OpuH bBor BckpbiBaeT Mo3r, Apyroil bor oTkpbiBaer
yesioBeKy Tpetuii [1a3 (Boiciive v 603KeCTBEHHbIE CTIOCOOHOCTH).
Cnpasa: bor mnpukpemiser K pyke d4esoBeka lllecron mnasner
(cumBou lllecToi moa-packl). Tpybka, BcTaBJeHHasi B PYKy, O3Ha4yaeT
HaJiluue BHYTpPeHHeH JUJKOCTHOW CcpeJbl, YTO yKa3blBaeT Ha
MOCTENeHHbI OTKa3 4YesJOoBeYyecTBAa OT BHEIIHEW 3aBUCUMOCTH OT

IMUTAHUA U IIUTbHA.

Takum oOpa3om, oOpaTHast (BocXojsmias) Ayra B DBOJIIOIUU
3emin u JKu3Hu Ha Hell OyJIeT IpeACTaBlIeHa JAaBHO 3a0BITHIMUA U
WCYC3HYBIIMMU B Toime 3eMiau >kuBbiIMH Dopmamu. Eciau
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IepBOHAYAIbHAS OBOJIOIKS HAadyalach CBEPXY B HHUCXOISIIEM
nopsiike, HO HE HA0OOPOT, TO BOCXOSIINI DBOJIOIMOHHBIN 3aKOH
ONPENECIAETCS  TOCTEICHHBIM  CBOPAYMBAHUEM U BBISBIISICT
MHBOJIFOIIMOHHY1O0 TU(depeHnauio.

«3MHUH, 3aKyCUBUIUKA CBOM XBOCT» — CHUMBOJI OECKOHEYHOM
Be4yHOCTH U LMKJIOBBIX IEPUOL0B B IBOJItOLIMH Pac.

Hora npepcraBiserca kak OcHoBa L[MKJIOBOrO HUCXOXIEHUA U
BOCXOX/IeHHA JBOJIIOIUU. [|BOMHOE pacCloJIO)KEHHE PUCYHKOB C 00eux
cTopoHe Horu nokasblBaeT CTPYKTYpPY — KaK My»xe-KeHCkou [Ipupopbl
Bcero JKuBoro. Bepxuue aBa Kpy»xka — 310 YepHbie PHK, ¢ KoTOpbIX BCce
Ha4YMHaJIOCh YU KOTOPbIMU BCe 3aKOHYUTCA Ha 3eMJIe.

['0/10BbI C MOKa30M MCXOXKAEHUA H30 pTa — IepBOHA4YaJbHOE
II0JI0BOE Pa3MHOXeHMe, KOr/ia IJIOJ, BbIXOJUJI Yepe3 BepPXHUU ANLEBOJ,.
«Ilnetka» ¢ TpeMsd «KHUCTAMHU» — MEXaHU3Mbl OpraHu4ecKor OCHOBBI
Bcero KuMBOro: OHO JJO/DKHO COCTOAATh M3 Tpex MakpomoJiekys — PHK,
JAHK u 6enku. Kpome aToro, atu Tpoe «KucTen» SABJSAKTCA CUMBOJIOM
TpUIlJIeTA — TPU IOCJe[0BaTeJbHO pacnosioxeHHbIX PHK-Hyk/eoTHnaa
(komoH) B MoJiekysie PHK, npu momomu koTopbix Koaupyetcs B PHK-
KoJZle IMOCJIeJ0BaTeJbHOCTh PAaCIOJIOKEHUA aMUHOKUCIOT. [IBe Pyku,
HallpaBJieHHble BO BHYTpPb, TO eCTb B CTOpPOHY Horu, ykasbiBaroT
HanpasJjieHue /IBmkeHusa YepHout MaTepuu «vM3BHe BO BHYTpb». /IBe
paccTtaBieHHble HOrM 3HAaMeHYIOT caMblM NepBOHAYaJbHbIM M CaMbIX
3aKJIIDYUTEJIbHBIU NIPOLeCC PAa3MHOXKEHUA Ha 3eMJie [yTeM JleJIeHUs.

Kak BuauMm, sBommorus YemoBeka-MUKPOKOCMa AaHAJIOTHYHA
oo BeenenHnoii, MakpokocMy. DBOJIIONMST W WHBOIIOIHS
HUKJIWYHBI — BCE KOHYAETCS TaK, KaKk HAUMHAIOCh. «Mupwvl u 10ou,
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nO0UepeoHo, GOPMUPOBANUCL U YHUUMONCAIUCL 8 CUNY 3aKOHA
Jeonroyuu».

OO01Me BLIBOABI:

1. YesioBEK BEIET HCTOPUIO CBOEr0 MPOUCXOKICHUE OT
JuHo3aBpa, moatoMy Tpexmnansie CymecrtBa, HaaeHHble B llepy,
ABIISIFOTCS  MPOJOJDKATENAMHU  JMHWUM  J{mHO3aBpoB, Jlrogen wu
JIMHO3aBpO-JIIOAEH.

2. IIpu nmoaroroBke YemoBeka K JKU3HU B (DM3HMYECKOM MHPE
€ro HOrM TOTOBWIM K OyaymuMm (U3MYECKUM Harpy3kam. A
MMOCKOJBKY 3TH Tpexmnaibie CylecTBa UCXOAST W3 JIPYroro MHpa,
KOTOpPBIM Haxoaurcss B oxgHou u3 IIpoctpancTtBeHHO-BpemeHHOM
Cpen, Beaymied cBoe Hadayio eme co BpeMeH YerBeprou Pachl,
IOCTOJIBKY Horu 3tux CylmectB He  aJanTUpPOBaHbBl K
MEePEIBUKEHUIO B HAIIE (PU3NYECKOM Cpefe.

3. B3anmoaeicTBOBaTh C OKPYKAIOIMM MHUPOM, 3aHUMATbCs
(u3nueckor pabOTON, MAHUITYJIUPOBATH C MPEIAMETAMHU — BCE ATO
Tpexnainbie CylecTBa He MOIJIM B YCIIOBHUSIX TOBEPXHOCTHU 3€MJIH.

4. Havano Oynymeit IIlectoit moa-packl OyJeT CBSI3aHO C
co3ganneM YemoBeka-AHIporunHa —(My»Ke-)KCHIIUHBI);  CIIOCO0
COBOKYIUICHUS — YE€PE3 BHEIIHETO MAPTHEPA; PA3MHOXKEHUE — YEPE3
STUIIC)KUBOPOKICHHE (OTCYTCTBYET NMyMOYHBIM pyoOerr). JKeHckas
4acTh OpraHu3dMa OyJeT HMETh JIOKHYIO BHEIIHIOW TPYy/b,
IIOMEIMICHHYK0 C TPaBOW, WM YKEHCKOW CTOPOHBI, HO JaXe 3TO
O00CTOATENIbCTBO — HaJIUM4YME TIpyAud — He Oyaer oOyCIOBJIEHO
MOJIOYHBIM KOPMJICHHEM IUIofa. [l03TOMYy 3TOT BHI TpEXmasioro
CymectBa («Mapusi») HUKaK He OTHOCUTCS K «MIICKOTTUTAIOITAMY,
a HEMOCPEICTBEHHO Xapaktepusyercsi ypoBHeM «lItum». Crnoco0
POXIECHUS TOTOMCTBA CBSI3aH C <«SUIEPOKICHUEM», 4 UMEHHO C
CSIALICKUBOPOXKIACHUEM», 4YTO OBUIO CBOWCTBEHHO JIIOASIM OT
cpenunbl TpeTrber moA-packl 10 NOJOBUHBI YeTBEPTOM MOA-packl. A
TeNepb ATOT BUJ YejoBeKa OyJET OTHOCUTHCS YK€ K KOHILY MEepBOM
noJsioBuHsI IllecToit moa-pacel.

5. Bce tpexmanble CyliecTBa SIBISIIOTCS NPEACTABUTEISIMU
ypoBHsa «IITUL». W3 Hux «Mapus», «BaBura», «(CedacTbsiH»,
«Monceppata» ¢ 1mogom «Padasrnp», «DBpa» mnpenctaBieHbI
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CTAAUEH «SHUIECKUBOPOKICHUA», TOrJAa KaAK JIPYTHE «CEPBIE»
tpexnanbie CymectBa «Anbbepto», «XKozedbuna», a Takxke Tpu
MyMuUu 107 obmuM  Ha3BaHueM «Cembs»  («ApreMmma»,
«Bukropus», «Jlynza») — HaXOIATCS HA CTATUU STHIICPOIKICHUSY,

6. Hailinennsii npencraButens — Tpexmnanbix  CylecTs
«Hykappu»  (mm  «Cyait»)  gBISCTCS  CHHTE30M,  HIH
DBOJIIOLMOHHBIM THOPHUIOM TPEX BUJIOB KUBBIX CyIlIECTB, KOTOPHIE
HCTOPUYECKHU — ene B TpeTber moj-pace u 10 Havajna Ilston mox-
pachl — JUHENMHO HCXOauiau u3 cumMOuosa JluHozaBpa, IITunmel u
YenoBeka, TO €CTb M3 HX  HCKYCCTBEHHO  CO3/IaHHBIX
repmadpoauTHeix Dopm.

7. Hyxappu (nmm Cyait) — tpexmanoe CyIiecTBo ¢ KPbUIbSIMH,
YEJIOBEYECKMMHU U PENTWIBHBIMU YEpPTaMH, HO PYKamMH, HOTAMHU H
KOCTSIMA JIMHO3aBpa — SIBJSIETCA JIMIIb HAadallbHOW (dopMou
Oynyuiero ruopuaa, otr koroporo B Illectoii moa-pace OTHOUKYIOTCS
Jnuno3aBp, YenoBek u JIMHO3aBpO-4EIOBEK M K KOTOPBIM 3aTeEM
100aBsITCS €111€ U caMble pa3Hble Mpu3HaKku oT [Twil,

8. IlpocTpanctBenHo-Bpemennas Cpena, U3 KOTOPOM BBIIUIH
T'YMAHOUJIHBIC PENTWINM, KOPEHHBIM O00pa3oM OTJIMYAETCS OT
[IpoctpancTBeHHO-Bpemennon Cpenpl, W3 KOTOPOM MOSIBUIUCH
TUOpUJIHBIE TYMaHOHWJIbl; W TeM O0oJjiee OTJIMYaeTCS OT Halleu
[IpoctpancTBeHHO-Bpemennon Cpenpl, B KOTOPOM >KUBET HaIla
[Iatasa moxa-paca. Ilostomy y yenoBedueckux CylecTB BHYTPEHHUE
OpraHbl CTaHYT NOCTENEHHO OIyCKAThCS BHU3 JIO0 TE€X MOpP, IMOKA
MTOJIHOCTBIO HE OITYCTATCS B )KUBOT.

9. IIpocTpancTBenHo-Bpemennas Cpena, U3 KOTOPOM BBIILINA U
JUIi KOTOpPOM OBbUIM TpPEIHA3HAYECHBI TPEXIAJIble TYMaHOW]IHbIC
PENTWINKN, KOPEHHBIM 00pa3oM OTJHWYAETCS OT Halled, TO €CTh OT
tou I[IpoctpancrBeHHo-Bpemennon Cpenpl Ha TIOBEPXHOCTH 3E€MIIH,
KOTOpasi cO3/1aBajiach JJIsl HAC, COBEPIICHHBIX (DU3NUECKUX JIHOJICH,
umeronux 4 JIHK B renHome.

10. Bce tpexmanbie CyliecTBa B YMCTBEHHOM OTHOIICHUM
UMEIOT Oojiee BBICOKHUU YPOBEHb Pa3BUTHS; OJHAKO JIMYHOCTHAS
COMAIN3AIS W WHIWBUyaJIbHAs COLMAIU3AlNS HAXOAATCS Ha
YPOBHE CTaIHOCTH.
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11. Bce Tpexnanesie CymiecTBa ¢ HaJIMUYMEM MakCcUMyM 35%
oomei JIHK ¢ Homo sapiens ne orHocstcs k moasm [IsToit mox-
pachl.

12. Bce HaliieHHBIE TpeXIajible MYMUM SIBJISIIOTCS HaIIUM
YeJI0BEUECTBOM B OYIyIIIEM — TO €CTh HAIIMMU MOTOMKaMu. Bce atu
CyiiecTBa — MO OTHOLICHUIO K HaM, JirojaaMm IlsTtoi moa-pacel —
PACIIOJIOAKEHBI YK€ Ha BOCXOSIIEM BUTKE DBOIIOLUY.

13. Bce moAroTOBUTENBHBIE AK3EMIUISIPBI OYIyIIUX JIHOJEH,
OTBHICKMBAEMbIE apX€oJOTHEN B HaAIM JHU, OyAyT OWMOIOTHYECKHU
pa3sHo00pa3Hbl U BCEria OTHOCUThCA K Oynyuiei [lectoit nmoma-pace:
3T0  ypoBeHb  «IITULl»  (cTtammm  <«OKUBOPOXKACHHS» |
KSTUTICPOMKICHUSY).

14. Twubpumnoro rymanowma (Jxamuu I[lanmanencuc) c
uMeHeM «Mapusi» BBIBEIM Ha IMOBEPXHOCTh 3€MJIM B KaueCTBE
9KCIIEPUMEHTAILHOTO K3eMILIsIpa (HOBOE JKUBOE BEIIIECTBO), YTOOBI
npucnocoouts ee k JXU3HU. Mmenno Mapuio roToBWIH s
JKuznu Ha 3emiie B KadyecTBE HOBOTO XMBOro CyliecTBa, KOTOPBII
cTa”er npenacrasurenen llecTon nmoa-pacsl.

15. Cornacno [peBHeMy Yuenwuto, nuiib rjae-to yepes 25 000
JET HaIllKM MOTOMKH CTAHYT HaXOAUTh JAPYTHUX MOIATOTOBHUTEIBHBIX
q0el — Takke OWOJOrMYECKH pa3sHOOOpa3HbIX, HO, OJHAKO,
oTHOcsIUXCS yxke K CeapMoit moa-pace:

- YPOBEHb «[TPECMBIKAKOIINXCSI» (cramust
KSTUICPOKICHUSAN);

- ypoBenb «3EMHOBO/IHBIX» (cTagus «SiiepoxacHus»);

- ypoBeHb «PbhIb» (cTamus «uKphI»).

Kpome Hux OynyT yxke BcTpeuarbes >xuBble CylllecTBa,
Pa3MHOKAIOIIUXCS TOCPEACTBOM MOYKOBAHUS U JICJICHUS.

16. Hama Ilstas mnox-paca rtme-to uyepe3 40000 mer
MOCTETIEHHO  OMYCTUTCS €  ypOBHA  «MIIEKONMUTAIOLIUXCSI»
(«oxuBOpoOKIeHUE») HA ypoBeHb «IITUL[» («AH1IeKUBOPOXKICHUECY).
DT1OT 1pouecc 0yJieT 00yCI0BIIEH HE TOILKO ¢ IIEPEeBOAOM Hac ¢ 4-X
Ha 3 JIHK-wykineotuga B TreHoMe, HO M CBA3aH C
(U3UOTOTUUECKUMU M3MEHEHUSIMU B 00JacTH TMHUILEBAPEHUS,
oObEeMHEHHEM JBYX TOJIOB B €AWHBIA KHBOM OpraHu3M
(AHgporuHa), MOSIBIICHHEM KJIOaKH, pa3BUTHEM
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BBICOKOOpPraHM30BaHHOro  Yma  (Manaca),  BO3HHKHOBCHHEM
SlcHOBHUICHUS.

17. Ha mnpotsokenuu IlsToli moj-pachkl 4YElIOBEK 0 KOHIIA
43 686 roga H. 3. ocraHercs «MJIEKOIIMTAIOIINMCS» u mo-
MpEeKHEMY OYJIET POXKAATHCS Yepe3 «KUBOPOXKIACHUE» C IIJIALICHTOM.

Hanee rae-to uepe3 40 000 mer, a 3atem B Teuenue IllecToit
MIOJI-pachl YEJIOBEK MOMEPEMEHHO Oy AET:

- CHayaja <<HTHHEﬁ>> C «SIMIECKUBOPOKICHUECM;

- IOTOM «HTHL[EPT» C «AULIEPOKICHUEM;

- nanee «I [IPECMbBIKAIOINXCS» ¢ «siepoxieHuemM»;

- 3areM nepenger Ha YypoBeHb «3EMHOBOJHDbBIX» c
KSIULEPOKICHUEM.

Hy, a B mepuon Ceapmon TOI-pachl YEJIOBEK MNEPEUICT HA
CaMbli TIOCJIEJHUM YPOBEHb MOJIOBOTO PAa3MHOXKEHUS — YPOBEHb
«PbIb» ¢ «saiepoxIcHuEM.

18. Bce mnalimeHHbIE Ha CETOAHSAIIHMN JCHb TpEXITallble
CyliecTtBa, UCTOPUYECKU MNPOXOJMBIINE IBOIIOIUIO KOTJAa-TO B
ycnoBusix Tperbelh 1 UeTBepToi Mmoji-pacax, ObUIM TOCTABICHBI HA
MOBEPXHOCTh 3€MJIM M YK€ C HOBBIM T'€HETHUYECKUM HaOOpOM
pasMmenieHsl B IOxHOM AMEpHKE.

19. 1 xakue Obl BOHBI HE OyIleBaayd Ha 3emile, Kakue Obl He
BO3HHKAJIM HA HEW KAaTaKJIM3Mbl — HacTyIuieHue lllecTton moa-pacer
4eJI0BEeUYEeCTBA MPOU3OMAET TOUYHO B CpoOK: 3T0 OynaeT 43 686 ron
HaIllEN JPBI.

20. 11 rmaBHOE, YTO HAM HAJ0 BCEraa MOMHUTD.

CoraacHo Y4yeHMI0, HalIa TaK Ha3bIBaeMasi «BCEeMHpPHAas
HCTOPHUA» OXBATHIBAET JIMIIb KPOUIEYHOE T10jJie B IOYTH
OecrnpeneJibHOM NPOCTPAHCTBE HEHMCCJIET0BAHHBIX 0O0JIacTeH
Hawuel IIsaToit Kopennoi Pachi.
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IlemkxoBa BajnenTuna EBrenneBHa,
KaHauaaT MeJarorundeckux HayK, JOLEHT
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Hay4YHas KHATA B TyMaHUTapHOU cdepe, 2013».

Harpaxnena IloyeTHoil rpamMoToii AJBITEHCKOr0 TrOCYIapCTBEHHOIO YHUBEPCUTETA
(2009); 3omoToii meaanbio «EBpomnetickoe kauecto» (Gold medal «European Quality», 2013);
[Touernoit I'pamoToit MunucrepcTBa oopa3zoBanus u Hayku Poccuiickoit @enepanmu (2013).

Knuru B.E. [lemikoBoii 1eMOHCTpUpoBaincCh Ha JIOHTOHCKON MEXyHapOJHON KHUKHOM
SIpmapke (London Book Fair, 2008); konkypce Ha couckanue mnpemun umenu E.U. Pepux
(2009); BcepoccuiickoM KOHKypCe Ha JIyYIIyI0 HAay4YyHYI0 KHHTY CpEId MpernojaBareieit
BBICIIMX YYeOHBIX 3aBEIEHUM U HAyYHBIX COTPYJHHKOB Hay4YHO-HCCIIEI0BATEIbCKUX
yupexaeHH, mpoBoauMoro ®oHgoM oteuecTBeHHOr0 oopasosanus (2005, 2006, 2007, 2008,
2010); MexayHapoaHOM KOHKypce «JlyudInas HaydHas KHUTa B r'yMaHuTapHoOu chepe, 2013»;
Konkypce PTH® nayunsix mpoekros (2010, 2011); Konkypce PODU 1o u3ganuto HaydHBIX
TpyaoB poccuiickux aBtopoB (2011, 2012); BcepoccuiickoM KOHKypce MOHOTpadwmii
«DyHIaMeHT Haykm», YHuBepcuTerckas Oubnmoreka, BEH PAH (Mocksa, 2019);
MEKIyHApoHOH MOCKOBCKOM KHHMXHO#M BbicTaBKe-spmapke (2014, 2022, 2023, 2024);
MeXAyHapoHOM kHmkHOM BeicTaBke B KHP, 'onkonr (Hong Kong Book Fair, 2019, 2023);
Eurasian Book Fair (Kazaxcran, Acrana, 2023); MeXIyHapOIAHOW KHHXXHOH BBICTaBKE B
Fepmanuu (Frankfurter Buchmesse, 2023); MuHCKOH MeXIyHApOJIHON KHUKHOM BBICTaBKE
(2024); TlekuHCKOW MEXTyHAPOIHON KHUKHOM BbicTaBke (2024, 2025); 41-ii CtamOyIbCKOM
kHmkHON BbicTaBke (Istanbul Book Fair 2024), MoOCKOBCKOM MEXIAYHApOJIHOM CaJIOHE
obpaszoBanus (2020, 2023, 2024, 2025), 52-oit BcemupHo# KHMKHO#M BbIcTaBke B MHIun
(Hpro-/lenn, komrexe |[ECC Bharat Mandapam, 2025).

Hayunbie wuHTepechl cBsizaHbl ¢ paspaborkoii mnpoekta «/IPEBHEE VYUEHUE»,
HaIpPaBJICHHOTO Ha pacmu(poBky Beemupnoii TaitHoii JIOKTpUHBI.



BasieHTHHA EBresbeBHa [lemikoBa

INOYEMY JAPEBHEE YYEHHUE CYUTAET TPEXIIAJIBIX
MYMMH BY IYIIIUM YE/JIOBEYECTBOM?

Hay‘{HO-AOKYMeHTaJIbHOE HCCJIeJO0BaHHUE

BrIxomHbie maHHbBIC H3AATENLCTBA U TUTTOTpahuH



