Jlumda.

Jlumppa — me makoe yoic nmpocmoe u NpusvluHOE NOHAMUE, O3HAUAIOUjee
Gdopmy (mopghonozuro) nposeienus xusnu 8 1robom eé kavecmee. Umenno aumea
U yCl08Usl, 8 KOMOPLIX NPOSGIAEMCsL NIOMHOE 8eecmao, 0)Y0b Mo HCUBAsL KIemKd
UMY CIOJICHLILL  OP2AHUBM HA  MAKPOYPOBHe, C030dem MO Henogmopumoe
pasHoobpazue Gopm u U008 HCUBBIX, MHOLOYDOBHEBLIX CIPYKMYP.

Kaxxnprii u3 HaC B CBOEH JKM3HU CTATKUBAICS C CIOBOM «uMpa». Uto xe
O3HauvaeT sl Hac 3T0 moHsaTue? M3 paHKu, €ciii MOBPEKICHUE HE 3aTPOHYJIO
KPOBEHOCHBIE COCY[IbI, BBITEKA€T Ipo3padyHas
KUAKOCTH  —  CYKpoBWIIA, 00e33apaxuBasd,
BOCCTaHABIIMBAS U 3aJICUMBasi paHy. ITo — uMda.
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BHXpA

BricokodacToTHasi OmopHasi TOBEPXHOCTH
dhopMuUpyOIIErocs: BUXPs — TOXKE JuMda.

BricokouacToTHasi 060709Ka atomMa — 3TO
Toxe mumda.

L1 HOHHBIX

___;uf
'i-_i_. u"l&g * Mamare 64- 36 \Y% Tpy6ka 3apanoe /
¥ KoHTpoak cocTosHus yeroBeuec OnopHas NOBEPXHOCTE BHXP
¥ mMozra 48-64
HI'II]EB.I'IEHHE KAETKAMH KOTO
M KOHTpoAL 33.5- 47.5 Mosra (cymHOCTH) TOXKE €CTb
FoCiicicna ynpaantiin BbIcOKOUacToTHast JuMm¢pa. Hanpumep,
32.5-33.5 OpraHbl  OpIOIIHOM  IOJOCTH  HMEIOT

ompenereHHyo (GopMy U jaepxkarcsi B

CHCTEMA BHCOKOYACTOTHOR

' ' 5 &

k. CHCTEM:A HH3KO4YACTOTHOH

2 O4HCTKH
CHCTEMA HOHHHX hOpMHPO-
BAHHH

CHCTEMA HOHHBEX hOpPMH-
oeaHHd Ha 7.5 - 21.5

CBOE€ TI0JIOKEHHE B TEIIE.

HMtak, 4TOo ’Ke sBIgETCS OOIIMM B
ONMCAHHBIX BBIIE W BO MHOTUX JPYIUX

SIBJICHUAX?

H3BecTHO, 4TO KaK1as

(MHEpUHOHHAsA U HEMHEPLUUOHHAs) UMEET CBOE
IIPOCTPAHCTBO, WJIM HECKOJIBKO MPOCTPAHCTB,
CBSI3AHHBIX MAarHUTHBIM HUMITYJIbCOM. A TaKxke
0a30BYI0 OKTaBYy, OT KOTOPOW (HOPMHUPYIOTCS

CBOEM TOJIOKEHUH, a HE «aJaroT Ha JHO»
OpIOITHOM TOJIOCTH MMEHHO 3a CYET TOro,
YTO MMEIOT COOTBETCTBYIOIIUE CTPYKTYPhI
auMder  opradHoB.  MmenHo  smmmda
MO3BOJISIET OpraHaM OpPIOITHOM TOJIOCTH (U
HE TOJIBKO MM), «JIEBUTHUPOBAThY», 3aHUMAs

Macca




MHEPLUHUOHHAS W HEMHEPLMOHHas Macca. CylmecTByeT psill OKTaB OTHOCUTEIBHO
0a30Boil okTaBel. McxomHas ¢opma, HUMeEWIIAass COCTOSHUE MpelesbHbIX
nmapamMeTpoB U Ha3biBaeTcs BeicokouactoTHOU JIumdoit. [1]

PaccMoTpuM npumep, 4To k€ ecTh JuMda Ha IpUMepe pocTa JAepena.

Paccmorpum  ciywait,  koraa
JEpPEBO IIpopacTaeT u3 3EpHA, KOTOPOE
COZIEPXKUTCS B IUIOAE AepeBa. byap To
aroja, IIWINIKA, JIOO0OW IUIOH, C
IIOMOIIBID  KOTOPOTO  JI€PEBO  MMEET
BO3MO>KHOCTb Pa3MHOXKAaTbCS.
IIoCcKOJIBKY JEpPEBO IEpENBUTaTbCS HE
MOKET, M3 HEOJIArompUsATHBIX YCJIOBHIA
Ui TIpOM3pAacTaHusi B OJaronpHsTHbIE
yCIIOBUS 3EPHO JepeBa MOXKET MOMACTh B HEOJIAronpusTHBIE YCIOBHS AJSl POCTa,
OyAy4uu NEpeHECEHHbIM BETPOM, WM JIECHbIMU obOutarensimu. K 3epHy yxe
npUKperieHa cymHocTh (Mo3r) aepeBa. Eciam 3epHO paspyiiaercsi, Halpumep,
OyAy4u CbEIEHHBIM JIECHBIM oOuTaTesneM, Mo3r aepeBa OT CBhEAECHHOIO 3€pHa
OTCOCIUHACTCS M YXOAWT Ha COOTBETCTBYIOIIMM IUIAHETAPHBIA IUIaH U B
JalbHENIeM, PU Haduuud (U3NYECKU TUIOTHOW OCHOBBI — OIBUIEHHOTO 3€pHa,
MOKET CHOBA BOILUIOTUTBCS U BBIPACTU B JEPEBO.

[Ipu monajgaHuu 3epHa B ONAroNpUATHBIE YCIOBHUS — MOAXOASIIMA THI
MOYBbI, JOCTATOYHAs BJIAXHOCTh, MPHUEMJIEMBI TEeMIEPaTypHBIA PEXUM,
HAaYMHAETCS POCT JepeBa.

3a CY€T CHMKEHHUS MOTEHLUHAIOB MCXOAHBIX YacTOT, CTPYKTypbl Mos3ra,
dbopMupyrOT  (QU3MYECKH IUIOTHYIO  pyOamky Oojiee  HM3KHX  OKTaB,
YBEJIMYUBAIOIIYIOCS B pa3Mepax U MOJIyYaIOIIy0 MOANUTKY 3a CYET paccesHUs
MOTEHIIMAJIOB UCXOMHBIX OKTaB. «Jupmképom» pocta pu3mueckd MIOTHOTO Tea
nepeBa sBISAOTCS Mo3r (cymHoOcTb) aepeBa, a Takxke Cucrema YmnpaBieHHs
3eMIIH.




B xone pocra nepesa, (popmupyrommecss 4acTHbIE CTPYKTYpbl (pusmdecku
IUIOTHOTO Tena (pyOalliku) JepeBa HMMEIOT JpPYyroe, MEHbIIEe COCTOSIHHE
napameTpoB, Hexxenu Jlumda. Y nepeBa BeIpacTaroT HE BCE BO3MOXHBIE (OPMBI
CTBOJIA M OTBETBJIECHWIl, a JMIIb T€, KOTOpPbIE TAPMOHUYHBI C KOHKPETHBIMH
YCIOBHSIMM  NPOM3pACTaHus JepeBa — NPEXIe BCEro, CO CTPYKTypou
HEOJHOPOJHOIO TMPOCTPAHCTBA B MECTE€ IHpou3pactaHusd. VIMEHHO 3TUM
OOBsICHSIETCST aHOMaNuu (OPMBI JEPEeBbEB, PACTYLUIMX B TaK Ha3bIBAEMBIX
«re0NaTOTreHHBIX 30HAX).

PaccMoTpuM B KayecTBE MOSICHSIOIIETO MpUMEpa IUIOCKYIO (PPaKTaIbHYIO
MOJIeTb JiepeBa (KOTOpBIA MOXKeT naTh o0pa3 Jlumdsr Mosra aepeBa) U CHUMOK
nepesa. Ha cHMMKe SIBHO 3aMETHBI HEOJTHOPOJIHOCTH MTPOCTPAHCTBA, MPOSBICHHBIE
B ¢opme nepeBa, chopmupoBaHHOW To oOpa3y Jlumds Mosra nepesa, HO
MPOSIBJIEHHBIX B YaCTHBIX CTPYKTYypaxX J€peBa B TapMOHUM CO CTPYKTypaMmH
HEOJIHOPOJHOT'O IIPOCTPAHCTBA U C YCIOBUSIMU MECTA PACKBAPTUPOBAHUS IEPEBA.

Jlumpa, umes mnpenenbHOE COCTOSHUE IapaMeTpoB, BIUsSET Ha GopMy
nepeBa. HaknanpiBasicb Ha ¢opMy MpOCTpaHCTBA M C Y4ETOM BCEX YCIOBHIA
OKpY’Karolllel cpeapl MecTa pocTa JAepeBa, Mo3r nepeBa co3aaét ¢popMy pyOaliku
JiepeBa, BBIPOCILIETO B JJAHHBIX KOHKPETHBIX YCIOBHSIX.

Ha ¢opmy pacrymero nepeBa HakIaibIBalOTCS TaKKe BCE OCTAJIbHBIC
OnmaronpusTHbIE W HeOMarompusiTHele ycinoBus oOutanusa. [Ipumepom Moxer
HOCIYXHUTb PUCYHOK CIIMJIA IEpeBa — CBOET0 POJia JIETOIUCH JIEPEBA.
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AHTUHEUTPOHHOE  MPOCTPAHCTBO -  MPOCTPAHCTBO, B  KOTOPOM
HapabaThHIBAIOTCS HEMHEPIIMOHHAsT Macca TeJl CYIIHOCTH YeJIOBeKa IO TOJHOE
acTpajbHOE BKJIIOUMTENbHO (B TepMmuHosiorun Hukonas JleBamoBa) u
MIPOU3BOAUTCS «IOTOTHEHUEY TepBoMaTepusmu ten cymuoctu (G, F, u T.1.) 110
YCTPAaHEHHSI M OTKPBITUS Ka4eCTBEHHOTO Oaphepa Ha CIICAYIONINI TUTAHETApPHBIN
TUTaH.

m=0

CymHOCTh dYeNmoBEeKa TpH H3TOM HMEET BO3MOXKHOCTh HapadaThIBaTh
MOCEAYIONIME MaTepualibHble Teja. MeHTallbHble Tejla CYIIHOCTH (IaMsTh)



HapabaThIBAIOTCS YK€ B HEUTPUHHOM U aHTUHEUTPUHHOM IMPOCTPAHCTBE BhIle 64
oktaBel (rubpunnsie Matepurn GFE, GFED, GFEDC wu, nakonen, GFEDCB kak
YCTpaHEHHE TIJIAHETAPHOTO KauyeCTBEHHOTO Oapbepa W OOpeTeHHE BO3MOKHOCTH
BBIXOJIa 32 TIPEeIbl TIaHETApHON «KOJbIOenn»). Ho 3To naumb ypoBeHb BhIXOAA
U3 «KOJIBIOe», 11 )Ku3HU B KocMoce HeOOXOAMMO «IOB3POCIIEThY», Pa3BUTHCS

710 COOTBETCTBYIOILETO YPOBHSI.

[locne 3axBaTra MHTEpPBEHTAMM HaIlllEl
TJIAaHETAPHOU CHUCTEMBI 3emisd pan
MHTEPBEHTCKHUX O00BEKTOB ObLI
JUKBUIUPOBAH BCJIC/ICTBHE MoApbIBA
mnaHetsl  @astoH. CyllleCTBEHHAas 4acTh
(¢b0Ta MHTEPBEHTOB, B TOM YHCJIE, apXHUB C
JNaHHBIMHM M KOJaMH OKTaB BbIlle 128, Oblia
yTpaueHa. BcnenctBue »3TOro, MHTEPBEHTHI
MOTJIM pacrojaratb M OINEpPUPOBATH JHIIb
128 oktaBoi u HYKe. KoJ1 Haliel miaHeTsl —
512, u BepxHss OKTaBa HAICH IJIAHETHI —
nMenHo 512. Ceiiuac UIET BOCCTAHOBJIEHUE
MOJAKAYKH TNOTEHIMAJaMH 1O  BBICOKHM
OKTaBaM. B kauecTBe mprMepa MOXHO J1aTh BEXY 3TOro nmyTtu — 224 OkTaBa, U
nanee 1o 512 okrasy.

Jlumda Hameid nuaneTsl 3emis UMeeT GopMy HIApOBON MOJIHUH TUAMETPOM
okosio 2.8km. Takas mapoBasi MOJIHHS
npuBelia K YCTOHYMBOMY COCTOSIHHIO
IUTAHETApHYI0 CHCTEMY, B KOTOpPOH OHa
HaxoauTcss (MOKa Mbl Ha3piBaeM €€
Conueunoit). [1]

Hwxenexaue OKTaBblI
(bopMHUpYIOTCS TIOCPEJCTBOM CHUKEHUS
MMOTEHLIHAJIOB MCXOAHBIX 4YacToT Moa3ra. :
Cnepmaroszoua nogaétca CuctemMoi YnpaBiaeHHUs B BBICOKOW OKTAaBE M B KHUCJIOMN
Cpelne CHWXXAeT CBOI OKTaBy, (popmupys pyOamiky (MoHHas cpena, pusudecku
IUIOTHOE TeJo — «cKadaHap», coBMecTUMbI ¢ Mo3rom). Py6Garika npennasHaueHa
st oOutaHuss Ha (QU3MYECKH IUIOTHOM YPOBHE, a Takke NOTpeOIeHus
KOMILJIEKCHBIX ()OpPM SHEPTHUI ¢ LebI0 pa3BUTHs Mo3ra.

5 Hepenb

Pa3BopauuBaronuiicss u3 CTpyKTyp Oojiee BBICOKMX OKTaB Mo3r umMeer
Oonpliee cooTBeTcTBUE MaTtpuuHoMy Mo3ry u, BepositHee, OyJeT UMETh MEHbIIIE
MAaTOJIOTH, 4eM MOTJI0 Obl OBITH B cilydae mpsiMoi MaTepuanuzanuu. [Ipu npsmoit
Marepuaiu3aldd MOTIU Obl MaTepHAIU30BaThCS MOBPEKICHHBIE (PU3UYECKU
IJIOTHBIE TeJla KIJIETOK, UMEIOIIUX MOBPEKACHUS HIKHUX MAaTePUANIbHBIX TEI



KJIETOK CYIIHOCTH — acTpajbHOrOo W 3¢upHOro rtena. [lpumunHa MOBpEeXICHUIA
(6ome3Hei) - HapyIIeHHEe CBS3M KJIETOK ¢ Mo3rom. [2]

He caywaitna u yHukanpHas (opma Kaxkaoro
Hallero To3BoHKAa. lMmeHHO cBoWcTBaMu — JUM(QBI
3amaércst popmMa MO3BOHOYHHKA!

Eciu opran B CBSI3M C U3MEHEHHEM pEXHUMa
GyHKIIMOHUpOBAHUA  (HampuMep,  NPUOOPETEHHBIE
naToJIOTM M 3a00JeBaHUsl) M3MEHSET HACTPOWKY Ha
JIpYrol My3bIKJIbHBIA TOH, TO OpraH OKAa3bIBaeTCs
O0onee BOCIPUMMYUBBIM K  «3BYYaHHUIO» JIPYroro
MO3BOHKA, HEXeNu ObUI0 HM3HAYAIBHO. OJTO YYUTHIBACTCS TPH BO3JICHCTBHUH
I'enepatopa Kommiekca «CBeTJI». [3]

C noBslllieHHEM OKTaBbl Mo3ra 10
512 u Bblme, MOTPEOHOCTh B HAIUYUH
pyOamku  oTrmamaer. MoO3r  MOXET
CyLIECTBOBAaTb 32  CYET  MOANUTKHU
MOTEHI[MAaMH  BBICOKMX  OKTaB M3
MIPOCTPAHCTBA 32 CUYET TapMOHUU CBOMX

CTPYKTYD co CTPYKTypamu
npoctpanctea. Ho  Mo3r  moxer
Ap 0OpsATUTHCS

(pomuThCs) B

(bU3UYECKOM IUJIaHETAPHOM YPOBHE C II€JIbIO 3ayaTusi M
POXKICHUS JETEU, WM C APYTOM LEeIblo. [4]

Bricokasi okTaBa MoO3ra MpOTO-Y€JIOBEKa IO3BOJISIIA
UMETh BBICOKOPA3BUTYI0O W aKTHUBHYIO JUM(DATHUECKYIO
CUCTEMY, OOPIOMIYIOCS C TATOTEHHBIMU MUKPOOPTaHU3MaMU U
3G (PEKTUBHO TPAHCTIOPTUPYIOMIYIO OTXOJbI HYEIOBEUYESCKOTO

OpraHu3Ma K BBIJICITUTEIBHBIM OpTaHaM.
Taxxke BBICOKasS OKTaBa IO3BOJISIET
Mosry s pexTUBHO paCILEIIATh
TOKCHHBI B OpTaHU3ME.

Jlumdaruueckas cucrtema
YyelioBeKa  HampsMyro OTIpEEsIET
COCTOSIHUE 3]I0pOBbsl UeloBeKka. byayuu
HECMOCOOHBI M30aBUTHCS OT MPOIYKTOB
KU3HECATECIILHOCTH, KOTOpBIE
BBIOPACHIBAIOTCST B MEXKKICTOUYHYIO
cpeny - muMdy, KICTKH MOJBEPratoTCs MyTauu. [5]




[To sTolt mpuurHe HeAoCcTaTOYHO A(P(HEKTUBHOE NEWUCTBUE, B TOM YMHCIIE,
TuM(}aTUYECKON CUCTEMBI, MOXET MPUBECTH K BOSHUKHOBEHHUIO OHKOJIOTHH.

Jlis BbIBOJa TPOAYKTOB JKU3HEACITEIBHOCTH — TOKCHHOB, HEOOXOIMMO
HaMyue B OKUJKMX  Cpelax oOpraHu3Ma  KOHTeWHepoB. B ciydae
BBICOKOIIOTEHIIMATIbHBIX CTPYKTYp, KOHTEHHEpPHl BbIPAOATHIBAIOTCS >KEIUYHBIM
ny3slpéM. CTpyKTypa KOHTEWHEpPOB TMO3BOJSET CBSA3aThb  OTPaOOTAaHHBIE
HOTEHLMANbl B BUAE DJHEPromH(OpMaluu, W HOHHBIX CTPYKTyp, U 3aTeM
BbIOPOCHUTD OHBIE U3 OPraHU3Ma.

[To3Bonmum ceGe 0OpaTuTh B30p B
MPOILIOE HAIICH MIaHeTHI.

ITocne 3axBaTa WHTEpPBEHTAMU
MJIaHETAPHOU CUCTeMBI 3emiis Oosee 18 Thicsu
JIeT Ha3aj] BCE YCJIOBUsA OOWTAHMs Ha HAIIeH
laHeTe  ObUITM  W3MEHEHBl.  VIHTEpBEHTHI
(?0pb1) cTaBUIM 1I€JIb CO3/aTh pyOalKy
(bu3uYecKH IJIOTHOE TEJ0), COBMECTUMOE C
Mosrom (CYIIHOCTBIO) a0pa. brina
TpaHcopMHUpOBaHa peméTka atMochepsl ¢
JIOJEKadApadbHOW  Ha  KyOMUYECKyl0  C
u3MeHeHneM Mo3sra yenoBeka mnoja Kyoumueckyro pemérky. Boga Oblia HacklieHa
WHTEPBEHTCKUM TPUTHEM.

Mo3r nocTeneHHO HaCMJIbCTBEHHO U3MEHSIICA C TIOJIy4eHHEM HOBOTO, OoJee
COBEPILIEHHOTO TE€HOTUIA JUIsl TMOJYyYEHHsS KOHTAKTHOTO COCTOSIHUSA ¢ Mo3srom
D6poBCcKOi CI/ICTGMBI. Belnn 3axBaveHbl TyLIEBHbIE CYIIHOCTH HUXKE 224 OKTaBBI.

' Cepiie 30 MUJUIMOHOB CYIIHOCTEH € OKTaBOM
224 wu Boime ObLIM COKpBITHI PonmHoit Cucremoit
Vopapnenauss 3emim  (CY3) wHmxe 4400m
HBIHEIIIHETO YpOBHS MoOps. MIMEHHO HU»Xe 3TOro
ypoBHs pacnonaraiotcs Kowmmekesl PogHoi
CVY3, nanpumep, Kommnekce Kaiinac u [Tacxu —
Ha TITyOnHe cBbImE 12 KM.

WMHTEepBEHTHI 3JIMJIM MAarMO# IJIMTHI 3aIIUTHOTO KOHTYpPA IJIAHETHI C LEIbIO
HEJOMYIIEeHUsI OETCTBA U COKPBITHS OOJBILIEro KOJIMYECTBA AYIIEBHBIX CYITHOCTEH,
a TaKkXke Uil M30JBSIMMM OT TPAHCISILMM M KOHTPOJS pPa3MEIIEHHBIM B IJIUTaX
3aIUTHOTO  KOHTypa IutaHeTbl «CTpykTypHbIM  Mosrom» 96  okTaBbl
xKu3HeconpoBoxaeHus: Ponnoit CY3. BriocnencTBuu MHTEPBEHTAMU IO, 3EMJIEN B
npeaenax rayounsl B 4400 M. ¥ HaJ MOBEPXHOCTHIO OBUIM Pa3MEILCHBI CBBIIIIE
COpOKa ThICSIY4 IHUpaMu], Kak cocraBusaomux MuatepBentckon  CVY3.
HarpoMoxxnenust rop — IpOosiBJICHHE UIMEHHO 3TOU JEATEIbHOCTH.



B atmocdepe 10 mHTEpBEeHIIMU KyOHueckas peuérka MpUucyTCTBOBaa, HO
TOJIKO B Kay€CTBE KOHTPOJbHOM KOHCTPYKUHMHU. OCHOBHOW e ObljIa CTPYKTypa
Honexarap-Ukocasap(DI).
HKkocasap BIucaH B JOAEKA3IP, H
Jlajiee OBTOPsIIOCh BioxkeHue DI ¢
MOBBIIIEHUEM  OKTaBbl.  Pazmep
BJIO’KEHHBIX CTPYKTYP (44
BJIO>KEHMUS] ) YMEHBIIAETCS B
COOTBETCTBUM €  NIPONOPUUAMHU
30510TOrO Ceuenus (u c
HEMyOJMYHBIMU TOKa YTO 3akoHaMu Makcuma), ¥ MOXET OBITh BBIUKCIICH.
Ceiluac, B XOJ€¢ NPOUCTEKAIOIIUX MEPEXOIHBIX IPOIECCOB, MEPEXO] OT
KyOMuYecKOM K JOJeKadApalibHONM KOHCTpPYKUMH pemérku atmochepsr (Mosra
3eMJIn) OCYIIECTBIISIETCS MOCPEACTBOM CTPYKTYPHI TOpa. [6]

Hecnyuaitno BCE,
IIOCTPOEHHOE B COOTBETCTBUHU C
30JI0TBIM CEUYEHUEM,

BOCIIPUHUMAETCS HaMU KaK
KpacuBOo€ H TrapmMoHu4HOe. Bcé
KHUBOE copMUpPOBAHO C
HCIT0JIb30BAHUEM CTPYKTYD,
byskmuit  uw QpakramoB B
COOTHOIIIEHUU 00001IEHHOTO
3omororo Ceuenus. Ilpumepom
MHCTPYMEHTA JUJIsl ONEPUPOBAHUS
cTpykrypamu 3oJsiotoro CeueHusi sBIsSIETCa pycckud Bcemep. [7] HmMeHHO
UCIIONB3Ysl TaAKOW HHCTPYMEHT, paHblle CTPOWJIUCH KHIIMIIA U XO3SIMCTBEHHBIE
MOCTPOMKH, YTO JaBajo BO3MOXKHOCTb MPOKUBAIOIIMM COXPAHUTH 3/I0POBbE U
n30eKaTh 3aCelIeHUs CTPOCHUI BPEIUTEISIMU.

Jlo MHTEpBEHIIMM Yy TPOTOYEIOBEKAa B CHIIy 0Ooyiee BBHICOKMX OKTaB Mo3ra
OTCYTCTBOBaJia CTONb pa3BETBIEHHas Tmepudepuyeckas HEpBHAS CHUCTEMA,
MaTepuaan3oBaHHas B (M3WUYECKH IUIOTHOM TeJie, a TaKkKe - DHIOKPUHHAS
cuctema. YacTh OpraHoB HBIHEIIHEH JIOJACKOM pyOamku Obuta BMEHEHa
UHTEPBEHTAMW  C  [EJNBI0  CO3/IaHUS  «OMOPHBIX  TOYEK»,  W3MEHUB
(GYHKIMOHUPOBAHUE KOTOPHIX, MOKHO OBIJIO, B TOM YHUCJIE, YCTPAHUTh HEYTOJHBIX.
Taxxe M3MEHEHUE U YCIIO)KHEHUE COCTAaBa OPraHOB YeJIOBEKa MPECIIe0BajI0 Meb
COCTBIKOBaTh pyOamiky demoBeka ¢ Mosrom 30pa, MMEIOIIETO WHOW MEXaHU3M
OOMEHHBIX MPOIIECCOB.



WM nonblHE, MBI C BaMM HMMEEM B CBOEM
TEJIE TakKUe OpraHbl, Kak MOJKEIyJ04YHas
xene3a. M3meHenune e€ (QPyHKIMOHUPOBAHUS
O3HA4YaeT €CJId HE€ KPUTHUYECKHE TMOCIIE/ICTBUS
JUISL 3[0POBbSl, TO YX TOYHO HENPUATHBIC
nocaencTeusg. CyacTbe, 4TO JIMITL HEMHOTHE U3
HAaC CTAJIKMBAIOTCS C TAKMMH COCTOSHUSIMH, KaK
MaHKpeaTUT  (BOCHAJIEHUE  MOJKEIIyJOYHOU
JKeJIe3bl).

Puc. 98

Mosr BBICOKHX OKTaB UMeI
HETIOCPEACTBEHHYIO CBS3b C KAXKJOW KJIETKOU, B
TOM 4ucie ®W  pyOamkw, 3amaBal |
KOHTPOJIMPOBAJ BCE MPOLIECCHI B HEW.

Boga Jlumdsl, unupkyaupys B Tene
KUBOTO YEJIOBEKA, MMEET B CBOEM COCTaBe
HEMHEPLUOHHYIO (BBICOKOOPTraHM30BaHHAs IUIa3Ma, paHKUPOBAHHAS [0 OKTaBaM)
Y MHEPLUMOHHYIO (MOHHYIO) Macchl. B CBOMX pa3HBIX arperatHbIX COCTOSIHUSX BOJA
coxpanset 1uMQy criupanu. [1]

CHMHHOMO3roBasi JKUJIKOCTb (JJMKBOp) COCTAaBJSIET 3HAYUTEIBHYIO YacTh
rojJoBHOro Mosra. Ilo cyrm CHMHHOW M TOJIOBHOM MO3I HaxOAUTCS B
IIOJIBEIIICHHOM COCTOSIHUM M HE COIIPUKACaeTCs C TBEPAOW KOCTHOW TKaHbiO. B
Clly4ae HAJIM4YMs HEHMHEPLUMOHHOW MACCHl BOABI, SAPO HEMPOHOB I'OJOBHOTO MO3ra
B COCTOSIHMM CO3[1aBaTh CBSI3U MEXIY HEHPOHAMH, KOTOPBIE HE CBA3aHBI MEKIY
co00i1 (pu3nYecKu IIOTHBIMU OTpOCTKaMH (akcoHamu). Kimactepabsie TpyOKu CBA3H
Mexay moaekyiaamu JIHK Ha wumroctpanmm CymecTBylOT MMEHHO B JIMKBOPE
rOJIOBHOT'O MO3ra.

Kak pacckaspiBan Hukonaii BuktopoBuu JleBamoB, camu mno cebe Oosee
BBICOKHE OKTaBbl Mosra (B TepmuHoJornu JleBamoBa — MaTepualibHbIE YPOBHHU
MEpHOCTH) 3HaHHH B cebe He HecyT, HO MOo3ry CTaHOBSTCS AOCTYIHBI O0OIbIme
AMana3oHbl BOCHPUATHA HWH(OpMAIMK, KOTOPBIE TMO3BOJISIIOT, WMesl OOoJblIe
JTaHHBIX U aHaln3a, MPUHUMATh Ooyiee TPOJyMaHHbBIC PEIICHUS, Ka4eCTBEHHO
YIYYIIUB Pe3yIbTaThl MBIIUICHUS U CBOMX JACUCTBHU.

B cBOEM pa3BUTHM YEIIOBEK MOXET Pa3/IBUHYTh IPEIENIbl CBOETO YPOBHS
pa3BUTHS, PACIIUPUB W JOMOJHHUB W TpeAen OKTaB, U (opmy JuMdbl CBOETO
Mo3ra. MoxeT cTaTbCs U Tak, 4TO JOBeas ¢cBOM Mo3r 0 512 okTaBBI M BBIIIIE,
YEJIOBEK CMOJKET CYIIIECTBOBATH 3a MPEICIIAMU TJIAHETAPHBIX YPOBHEM.



910 CTAaHOBHUTCH BO3MOKHBIM,
MIOCKOJIbKY ~ CTPYKTYpPbl ~ BBICOKMX  OKTaB
Mosra no3BOJSIIOT MOJy4YaTh IMOTEHIMANbI
BBICOKMX OKTaB MPOCTPAHCTBA U CO34aTh
COOCTBEHHBIC  CTPYKTYpPHl  YIPaBJICHHS.
Takol KayeCTBEHHBIM MEPEXOJ, CIYyYUCh OH
B JIOCTATOYHO MACCOBOM MOPSJKE, TPUBEIAET
K poxiaenuto IluBunuzanuu, TO €CTh K
BO3MOXKHOCTH  HETOCpeACTBeHHOTO  (06e3
WCMOJIb30BaHUS  TEXHUYECKHX  CPEACTB
NepeBIKEHMS) BBIXOJIa COOOIIECTBA 32 PAaMKH CBOEHM KOJIBIOEIM — IIJIaHETHI -
obutemn. Ho MmaccoBo 310 OyneT emé He CKopo [ 8]

Ho no Toif mopbl cOOOIIECTBO JIOJIEH MOKET CYIIEeCTBOBaTh TOJBKO B
npuBsi3Ke K cBoel miaHere. llepememenne B otkpeitom Kocmoce, 3a npenenamu
OopOuTANBHBIX 00JACTEH IJIAHET BO3MOXHO TOJBKO B KOPAOJISIX, MMEIONIMX Ha
o6opty cobcTBeHHble ['paBuUTO-DnekTpo-MarHutHble reHepatopbl. MuHaue Mo3sr
oOutareneit kopabinsi OyleT pacceuBaTbCcsi MO MEpPE MEPEIBUKEHUS B OTKPHITOM
KocMoce. [9]

Hrine, mociie cmenbl CucTeMHOM
Bmactu 24  ampens 2011  ropa,
npouctekaroT [lepexonusie [Iponeccsl, B
XO/I€ KOTOpPBIX JIMKBUAUPYETCS BCE
3aBe3¢HHOE MHTEepBEHTaMU. [10]

HoBele BpemeHa yxe HacTaimu, U
IJIOTHOCTh  COOBITUM  OyJIeT  TOJBKO
Hapactatb. [lo yucny W 3HaYMMOCTH
cooprtnit 2016 m mocnedyromue ToOma
IIPEB30MAYT MHOTHE OKHUanus. Ham nan
YHHUKAJIbHBINA IIAHC — U3MEHHUTH ce0s U
pa3BUTBCS,  TEM caMplM  00pers CBOE
npenHa3HaueHue 1 PyHKIMOHAIBHOE HaJIeTICHHUE.

Pemaronyro  pons B BBIXOAE M3
CBEPXKPUTHYECKOM HBIHEIIHEN CHUTYallMH WIPAIOT
Hosbie Texnomorun «CserJI». 3HadueHue >THX
TexHOnOrMii B IUIAHETApHBIX M KOCMMYECKHUX
maciradax HEBO3MOXHO IIEPEOLICHUTB !
BO3MOXXHOCTE  pa3BUTBCA, BBDKMBAaE€MOCTb B
OyAyleM KaXKIOoro M3 Hac 3aBUCUT OT CBOETO
TpyZla, a TakkKe OT IpuMeHeHus Jlapom
HapoBanHbix Ham Hwukomaem Bukroposnuem
JleamioBeiM u Pycckum Hayuno-Texnuueckum




Oo6mectBoM Texuonoruit «CeetJI».

Kaxnpiii HampsMyr0 HHTETPHUPYEMbIH YEJIOBEK CMOXKET OOpecTH CBOE
[PEIHAa3HAYCHUE, COOTBETCTBYIOLIEE €ro TajaHTaM, YMEHHMSIM M CKIOHHOCTSAM
HanOoJIee MOJHO.

YCIOBHO HHTETpUpyEMBIE JIIOJIM CMOTYT B TEYEHUE 3-5 BOIUIOIICHUI
oOpectu Tpedyemoe coBepieHcTBO Pazyma u Mosra, 4ToObl UMETh BO3MOKHOCTh
BBDKHUTB U Jlajiee OOpsKaThCs AJIs MOCIIEAYIOEro Pa3BUTHS.

Nmenno ceituac popmupyetcsi coctaB Oyaymiero YenoBeuecTBa, M KaXKIbIi
U3 HAC — TBOPELL CBOETO MPEHA3HAYEHUS U CYIbOBI.

Huxonait Aaromun, 17.05.2017
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