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HACTYIINJIO BPEMA ITPAB/1bI

ITMPAB/IbI, xoropyo bE3ITIOJIE3HO
YTAMBATD, Tak kak Bcé YKE ITPONUCXOANAT
HA BAIIINX IVIASAX

Ao napopmanusa. Madbopmanus, koTopasi He TpedyeT aBTOPCTBA U
KaKHUX JIN0O CCHUIOK HAa «aBTOPUTETHbIE WCTOYHHUKH». 37iech Oyaer
OCBEIIEHA Bca mnociefoBaTeIbHOCTh PealbHOIO MPOMCTeYeHUs
cobpITHiTHOTO XpoHOomporecca B ycaoBusix BEIIIHOI'O nmpumeHeHWs
JIofiell, OCO3HABAeMOI'0 ¥ BOCHPUHUMAEMOIO WMH, KaK sKOObI
eCTeCTBEHHbIM MpoIlecC Pa3BUTHUS IUBWIU3ANUN, a B HCTUHHOU
JIeICTBUTEILHOCTH OCYIIIECTBJIIEMbIII paHee MO MporpaMmam ¥ MOJ
ynpasnerueM crapoit ”THTEPBEHTCKOM Cucremst.

3a nocienure 18000 JieT JIIOAM B OCHOBHOM CBOEHM Macce
CaMOCTOATENbHO CONPMKOCHYJAHUCHh € NOAOOHBIM BIIepBbIE.
[TosTomy camo mo cebe, maxke (akT OCO3HAHHA O HEOOXOAUMOCTH
TAKOTO BBIOOpA, HE TOJLKO CJIOMKEH, 4 HeBEePOATeH, BCJIEJACTBHE MOKa
elie aBTOMOTOPHOIO MpPeObIBAHWUA WX CO3HAHWA OT MPOIUIBIX

COCTOSIHHI CBOEro BelHOINo NpuMeHeHus!

IMosTomy Hy:xkHBI 3HaHUA. HOBBIE 3HAHWA, xoTropsie u
JAIOTCHL.

JTo0, 0e3yCI0BHO, obecrieuur  ¢GopMHpPOBAHHE  HOBOIO
MUPOIIOHUMAHUSA BO BCEM, B TOM YHCJIE ¥ O PeaJIbHOM MpeHa3HAYeHU N
YenoBeka Ha 3emwsie, ero poiv U (QYHKOUHA B OOIIeIUIaHETAPHBIX
MpoIeccax Beex MPOUCTEKAIOINX H3MEHEHH !, CBA3aHHbBIX C MIEPEBOIOM
BCEr0 peajibHO MPOWCXOAAIIET0 B OKPYIKAIOIIEM HAac MHUpe Ha WHOe
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HampaBjieHrne OO0INero BeKTOpa Pa3BUTHS I[UBWIN3AOUKA 3eMJId B
[IeJIOM.

[IpemocraBieHHbI MaTepuasl ABJAETCA AeN(PPOBKOU TEKCTOB,
MOJIyUeHHbIX KaK MOsACHUTeNbHasA 0a3za aid aHaauza TeKyllen
CUTyallUd ¥ JUIA TPOBEAeHUsA ONpPefeIeHHBIX PacyeToB, MJiAd
UAeHTU(DUKAIIUKN BBINIOIHEHHBIX 10 Mepe HCIOJHEHUA MPOrpaMMHBIX
dysknuit. Ocoboe BHMMaHHE OOpallleHO Ha 30JI0TOE CedYeHHe Kak
OCHOBBI MIOCTPOEHMs BceX CTPYKTyp Ha 3emuie. Co34aHbl HOBBIE THIIbI
pyHKIMI, TPOBE/IeHbI PACYETHI IO MEPEXOIHBIM MPOoIeccaMm, MoIydeHbI
CXeMbl aTOMOB, WHX CTPYKTypa, B3auUMOCBA3U ¥ MPUHIUAIIOB
dopmupoBaHUs GHOCTPYKTYP.

Bech uYacTOTHBIM O0ajlaHC OKpY’)KamIero Hac MHpPAa U Bcex
OMOCTPYKTYp TOCTPOEH Ha MPOCTHIX YHCIAX, KaXKA0e U3 KOTOPBIX
coziepkuT Oostee 19 mudp B 10- cucreMe cunucaeHus. [loxydeHbl psabl
MPOCTBIX YHCEJ /JiA KOHTPOJIsi 3a BCEMHU IJIABHBIMU H3MEHEHUAMHU,
npousBoauMble 1Mo [Iporpamme. IIpakTryecku HET TOM 00J1acTH, I7ie ObI
HU ObUIM 3aTPOHYTHl WHTEpPEChl MO HAEHTUDUKAIHUU C COBPEMEHHOU
HAyKOM — HadWHas OT MaTeMaTHUKH, (PU3WUKH, XUMHHU, OWOJIOTHH,
MEeIUIHBI, MCHUXOJIOTHN, HEOeCHOM MeXaHMKH W T.A. VI310:KeHHBIN
Jlajiee Marepuas MpeAcTaBjeH B KOHCIEKTMBHOM BHE, TaK KaK He
sABJsieTcA y4eOHBIM TMocobWeM U NpefHAa3HAaYeH TOJILKO JIJIs
MOHUMAaH!A HEKOTOPBIX OCHOB.

IPENOCTABJIEHHBIE MATEPUAJIBI
PEKOMEHIOBAHO YUTATD c 1.1. 1 Jajee,
IO BO3PACTAIOIIIEA...

ITponomxkeHnue, nepsble craThil B COOpPHUKE YaCTh 1
https://shkrudnev.com/index.php/home/informatsiya/item/1747
—nastupilo—vremya—pravdy
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3.13.a. KTO 3a:k€r cBeTnJ10 ¥ 3a0b1J PO

MaTeMaTUKy?

BBeanenmue

3axBaTUB 3eMJII0, TOCTU PELINJIN IIPUBE3THU BCe IIaHeThI K Cyp
(cm. IlyremectBue ['ysutnBepa).

JlJis 3TOrO, COXpaHWMB MAaKCHUMyM TOTrO, 4YTO OBLJIO CO3/IaHO Ha
3emie, yHUUTOKUB Cucremy JKuszHeoOeclieueHUsi, OHHU PEIIUIU
HCII0JIb30BaTh CBOIO CucreMy YIpaBjieHHs, Pa3MECTUB €€ B Pa3HBIX
TOYKaxX IUIaHEThl Ha IIyouHe 4.5—5 KM. [Ipu aTom mpubsiBinue JlyHa,
CoJtHIIE U CITyTHUKHU JIOJIKHBI OBLTU BIUCATHCSA B TO, UTO OBLIIO CO3/IaHO
710 HUX, IEPECTPOUB MHOTHE COOTHOIIEHUs: TPAaBUTAILINIO, PACCTOSHUSA
710 HebeCHBIX TeJl, BBeAs HOBbIE IPOMEKYTOUHBIE CTPYKTYPHI,
MO3BOJIAIOIINE HCIIOJIb30BaTh YHEPrUi0 3eMJyId U BECTH KOHTPOJIb 34
cocrosiHueM Bcer Cucrembl. M3 yKpajJieHHBIX MaTepHUaJIOB OBLIO sICHO,
YTO CTPYKTypa 3eMJid, OHOJIOTMYECKHE CTPYKTYPbl IIOCTPOEHBI Ha
IIEHTe, U HEKOTOpble KOHCTAHTBHI (JI0HM) SIBJSIIOTCS 0Oa30BbIMU (HeE
3HaHME CMbICJIA JI0MMa — OBLIU MCITOJIb30BAHBI TOJIBKO 2 3HAKa IOCTIe
3aIIATON).

He ObL10 HHMUEro M3BECTHO M O 30JI0TOM CeueHUHU, BBO/s HOBBIE

COOTHOIIIEHUs, BCE€ PACYETHI CTaJU MOPOBOJAUTH B JABOWHOU IIEHTE
5
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(mecatmuHast cucrema). OCHOBOW IOCTPOEHUs IIPOMEKYTOUHOM
CHCTEMBI cTaJl KyD, 0OpaMIIAIOIINY JI0/IeKadApaIbHO—UKOCAZIPATEHYIO
CTPYKTypy. Ha ocHOBe Ky0a IIOCTPOEHBI BCE CHCTEMBI KOHTPOJIS, B
KyOWdJecKre PeIIETKH B3aKJIYWId BCe MaTepHAJIbHBIE Teda |
OHOJIOTHUECKHE CTPYKTYphl. IIpH 3TOM YCTaHOBHUJIMCH OIIpe/esIEHHBIE
COOTHOIIIEHUS U JJIsI PACIIOJIOKeHUA 0a30BBIX KOMILIEKCOB — JIyHBI U
CoytHIIa OTHOCUTEIBHO 3EMJIH.

JJIeMEHTHl 3TUX COOTHOIIEHUUM IIpUBEZleHbl B KHUTe Mucrepus
Jlyasr [1]. Ilo 3aBepreHnu 0a30BBIX YCTAHOBOK HEOOXOAMMO OBLIO
UMETh KOHTPOJIb, IIOTOMY OBLIM IIOCTPOEHBI COOPYKEHHUS THIIA
CroyHxeH/ikKa B AHIVIMM, nmUpamMuibl B Erumnre, dkBajziope, U APYyrUX
Mecrax. [lyiga mpuBeneHUs eIUHHI, U3MEPEHUs pacCTOSHHUM, Beca,
00b€Ma, HCHOJb30BAH MAATHUK, KOTODPBIA JOJKEH ObLI JlaBaTh
OJVMHAKOBbIE MOKa3aHUs HE3aBUCUMO OT MecCTa HaxoxkAeHus. MiMeHHO
OIHMCAHUs CHCTEMBbI €IWHUI], IIOCTPOEHHON Ha 0a3e MasATHUKA, U
SIBJISAETCSI OCHOBHOM JIOCTOIIPHUMEYATeTbHOCTHIO KHUTH.

OTMeTHM, YTO 10-5 CHCTeMa JJIs1 pacuéra 0a30BbIX COOTHOIIIEHUN
ObL1a BBeJIEHA B YCJIOBUAX HE3HAHUSA U TOJIBKO KaK IIPOMEKYTOUHAS.

HeynmobcrBa Hauvaimch IOCJA€ TOTO, KaK PEIINJIM HCIOJb30BaTh
pybOalllky, KOTOpbIe OCTaJIUCh. Bo-mepBbIX, B pyballlkax HeJb3sl ObLIO
Pa3MHOKaThCs, TaK Kak ObLIM YHUUYTOXKEHBI (BepHee, CBEJEHBI 70 2—
3%) 4JacTOoThl BBICOKMX OKTaB. Torja CpoYHO IIPHUIILIOCH BBOAUTH CBOU
«TIOATIOPKU», HO Bo3HHKIa mpobsiema HE3AJIYIIA, u TyT ke ObLI
BBEJIEH «HAIIMOHAJIBHBIN O0BbIUaii» — OTpe3aTh JIHIIIHee. 3aTeM ObLIO
3aMeueHO0, YTO MPU KOHTPOJIE He BCE yJla€TcAd mpoBepuTh. lIpuiiock
»Keub cepy, KOTOPYIO 3aTeM 3aMEeHUJIU Ha CBeUKHU. ECTh eIé psiji MeTKux
Hey/100CTB, KOTOpbIe II037IHee OBLIM IepeBEEHbI B PETUTHO3HBIE
KyJIBTBI. JIJIs KOHTPOJIA Y4acTOT OKTaB 65, 67, 71 ObUIHM pa3paboTaHbl
KOMaphbl, KJIOIbI, OJIOXU U JIPYTHE T10JIE3HbIE HACEKOMBIE.

IITymepsl.

[IpuHATO cUWTaTh, YTO IUBWIM3ALUA Ha 3eMJie Hadajaach C
[IIymepoB (rocTH YHUYTOKWUIU AKTUBHBIA MO3T, U BCTaBJISLIU CBOU B
pybamku  sozaedt). Illymepsl  MOJB30BAJIMCh  MAsSTHHUKOM |
HCHOJIb30BAJIN JIBUXKeHUEe BeHephl /il omnpejiesleHus CBOe OCHOBHOU
eINHUIIbl JJIMHBI — «JIBOoMHOUM KyIli»=99.88 cm. Eaununer Beca u
obbeéma BeIBoAMINCH U3 JIBoitHOrOo Kyma (JIK) uepes co3paHue KyOa,
Kaxkaasi ctopoHa kotoporo =1/10 JIK. Bec Bogbl B KyOe «MeHe» wim
«Mune» — g uzmepenus maccol. 1 [IK=360 ssuMeHHBIX 3€peH. 10800
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STYUMEHHBIX 3€peH 00pasyrT «MaHy», nABoliHasA MaHa =21600 3€peH.
Bec Boapl B ZBOMHOM MaHe =996.4 r. Macca 3emn =5.997590%1024
JBOMHBIX MaH, WM 1.296%1029 guMeHHBbIX 3€peH. Eciu paszenuntsb
3eMJII0 Ha cerMeHTbl (Kak alleJIbCMH), TO Ka)KJbIH CErMeHT,
COCTaBJIAIOIINY 1/360 3eMiiu, UMeeT Maccy 3.6%1020 SUMEHHBIX 3E€PEH.
Henenne Ha 60 gaer 6%*1024, emEe OAHO JejleHHe Ha 60 —
1¥1023 sumeHHBbIX 3€peH. Illlymepbl HCIOJB30BAIM 60— CHUCTEMY
CUUCJIEHUS.

MerauTu4ecKuu apya.

Meranutudeckuii sapy (M) obu1 BBenén Anekcanzpom Tomom B
pe3yabTaTe HU3yUYeHHs MaraJuTHYeCKUX IaMSITHHUKOB OT CEeBEPHOU
WNpnauguu Ha ceBepe 10 bperanu Ha ore.

MA ocraBasicA HEU3MEHHBIM CpeUu pas3HBbIX HAPOJOB U B pa3HbIE
HCTOPUYECKHE IEePHUOMbI, CTaJl HCIOJIb30BAaThCsl IPUMEPHO 6000 JIET
Hazad (ToyHee 5767 OT 2007 Tr.). MasATHHK, Ha KOTOpPOM ObLIa
roctpoeHa KoHieniusa Mf, 661 HacTpoeH B pe3ysbTaTe HAOII0/IeHUH
3a niaHeToln Benepa.

MfA=2.722 ¢pyta (+0.002) —:— (—0.002)=82.96656 cM (+0.061) —:—
(—0.061).

MSI ucrosib30Baiu B BOMHON U IIOJIOBUHHOU (popMe, pasjiessiu
Ha 40 nojapasjeyieHnH (MeraJuTudeckuu aroum — MJI).

[TosstpHAst OKPY:KHOCTDH 3eMutu (40008 kM)=482211838 MA

1 Tpaxyc (1/366)=131754 MA

1 MmuHyTa (1/60)=2196 M

1 cekyHaa (1/6)=366 M

Hauanu ¢ 366 rpaziycoB 1 3aKOHYUJIU HA 366!

Ky6 ¢ pasamepamu 4 MfA=nunTa (1601T.)

YnBoeHne Kyba=rajaaoH

Cnenytoiiiee yiBoeHUe=0y1I1€b

[TuHTOBBIN KyO, HAIOJTHEHHBIN SUYMEHEM, BECUT 1 QYHT.

O6beM uamerpom 6 MA=1 suTp.

O06b€M B 10 pas 6osbliie (JITHENHO)=1 METPHUUECKAS TOHHA.

MerajinTu4yeckas cucreMa

l'eomeTpuss OCHOBaHA Ha OKPY?KHOCTH, Pa3/ieJIEHHOU HA 366° 10 60
nuob'.

OpHa yrioBas ceKyH/ia MOJIAPHOU OKPYKHOCTU 3eMan=366 M.

MuHoiickuii gyt (bosee 4000 jeT Ha3aja) TOYHO paBeH 1/1000
MeTaJINTUYECKOUN CEKYH/IE IyTH.
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Oxkpy:xHOocTb CosHIla (NASA)=5270913968 MA.

1 rpagyc=14401404 MA.

1 MuHyTa=240023 M.

1 ceKyH1a=40003.8 M (Okpy:kHOCTh 3eMi 40008 KM).

Oxkpy:xHOCTb JIyHbI (NASA)=10914.5 KM=13155300 M.

1rpanyc=35943 M:1.

1 MmuHyTa=599 M.

1 cekyH1a=99.83 M (6;1m30k Kk 100 MA).

CooTHOLIEHUsA MPHUMEHHUMbI TOJABKO i CoHIA U JJjIs
JIyHBI, IO APYTUM IIJIAHETAM COOTHOIIEHUA He BbINOJIHIIOTCA,
IIOTOMY OHH M OKpPY:K€HbI CIyTHHKaMu rocreii (Benepa u
Mepkypuii B IIEHTPE, I CAMH HUKY/1a HE CMOTYT COeKaTh).

B kpyre momkHO OBITH 366°, Tak Kak 3emJisi coBepiIaeT 366
000pOTOB BOKPYT OocH 3a oAuH 000poT BOKpyr CosHIIa (IIOCTPOEHO
HCKYCCTBEHHO).

Ta6uma pe3y/IbTaToB IIepPecTPOeHUs

B 3.66 Pa3a okpy>kHOCTB JIyHbI MeHBbIIIE
OKPY>KHOCTHU 3eMJIN

366

E>keroHoe KOJTMIECTBO 000POTOB 3eMITH

366

KosimuectBo M B 0HOUN METaIMTHUECKOUN CEKYH/IE

366%

[Ipo1ieHTHOE COOTHOIIIEHYE pa3MepOB 3eMJIU U
JIyHBI

400

Pazmep CoJsiHIIa 10 OTHOIIIEHUIO K pa3Mepy JIyHbI

1/400

PaccrosaHue 10 JIyHBI 110 CpaBHEHUIO C PACCTOAHUEM
no CostHIIA

40000
MA

B 0Z1HOU MeTaJIuTUUEeCKOU CeKyH/Ie OKPY>KHOCTU
CostHIA

400 KM

PaccTosiHrEe, Ha KOTOpOe IoBopaunBaercs JIyHa
BOKPYT CBOEU OCH 3a OJTHU CyTKHU

10000

KosimyecTBO CyTOK 3a 366 060poTOB JIyHBI BOKPYT
3eMu

100 MA

B 0/1HOU MeTaIUTUYECKOU CEKYH/le OKPY>KHOCTHU
JIyHBI

400

CooTHoOIIEHNE CKOPOCTEU BpaleHuA 3eMiin U JIyHbI

109.28

Pasmep CoJsiHIIA ITO0 OTHOIIIEHUIO K pa3Mepy 3eMJIu

109.35

KosimuectBO imameTpoB 3emuin B inaMmeTrpe CostHIa

8
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KosmnuectBo imameTpoB CoJstHIia /10 adesns 3eMHOU

109-26 OpOUTHI

KosmuecTBO ANaMETPOB COJ'IHI_Ia A0 IIEpUureinAa

109.20 o
3eMHOM OpOUTHI

10920.8

*
o Paszmep JlyHbl (109.2*¥100)

KoJstuecTBo JIHEH B ogHOM JIyHHOI opOuTe
(27.322%4=109.288). 100/366=0.27322
[IporieHTHOE COOTHOIIIEHE pa3dMepOB JIYHBI U
3eMun

27.322

27.322%

Ckopocthb Bpaiienus JIyHbl/CKOPOCTh BpallleHUs

1%
3eMIu

0.0001 |CKOpOCTB IBUKEHUA 3eMJIN 10 OpOUTE
%  |0THOCHUTEIBHO CKOPOCTHU CBETa

Oxpy>xHOCTB JIyHBI *OKPY>KHOCTH
3emin/100=0xkpyxkHocTh CoTHIIA

655.728

q 3BE3MHBIN Iepuo/], BpaleHus JIyHbl

B guamerp CosiHIA yKJIQJbIBAa€TCAd  KOJIMUECTBO  3€MHBIX
INaMeTPOB, paBHOE KOJIUYECTBY INaMeTPOB Connna,
YKJIQJIBIBAIOIUXCSA B paccTossHue mMexay CosHueM u 3eMii€n (y Apyrux
IUIAHET STOTO HET).

CoBpeMeHHas aCTPOHOMUA HE JAOTraaAbIBaeTcsa, YTO 3eMJid
ABUKETCA IO CITUPAJIH.

CoaHne TOkKe aABUTraerca H, CJIeJoBaTe/JIbHO, J3eMJad
JBUKETCHA 10 CITUPAJIH.

PazBepHém cnupasb. IumoreHysa — 3TO ToOJ0BOe
JABHKeHH e 3eMJINn:

L=365.2425%24%*3600%29,7656112=939311964 KM.

YroJ HakJI0HaA=23°26'38"=23.44839°

Torma opoura Kemwiepa =939311964*cos
(23.44839)=861771884,6384 kM.

Paccroanue or 3emuun ao CoaHnnma =137155371,108 Km
(acTpoHOMUUYECKAsA €TUHUIIA).

Terepb HaI0 UMETH B BU/LY:

1.CTpykTypa peméTok y 3emuan, y CoTHIIa 1 MeKaAy HUMU
He OJUHAKOBBI. 3JTO — OITHKA, KOTOpas HUIJAe He
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HACTYNUNO BPEMA MPABADbI

YYUTHIBAETCH, NMpUHUMAaeTCA PaBHOYJAAIEHHbIE
IPOCTPAHCTBEHHbIE COOTHOIIEeHUsA. IIJIOTHOCTH PpeNIéTOK
Pa3JIMIHbBI U, CJHE€0BaTeJIbHO, CKOPOCThb ITPOXOKICHUS
UMIIyJIbca Ha 128 okraBe (TAKTOBBIA MMILYJIbC, WIH (POTOH
CcBeTa) pas3JIMuYHa M K0JIe0JIeTCA B Impeaesax a0 12%.

2.B wucxogHom cocroaHumn Cucrema YnpaBjeHUA
paccuuTasia Bcé, Kpome 3ddexkra cMeneHus BpeMeHH.
IToToMy NPUIILIOCH U3MEHATH IVIOTHOCTU PEIIETOK.

3.ckyccTBEeHHOE BIIMCAHHE Pa3MEpPHOCTEH IIPUBEIO K
0o01IeMy HapylII€eHUI0 MCXO/HbIX ITapaMeTPOB.

4.Ecaim mpousBecTu pacuér mo JIlyHe, TO OKaxKeTcCs, UTO
CKOpOCTH JIyHbI HE BIIHCHIBAETCA B METAJTUTHYECKUE AP/AbI.

CBoro Jienty B cucreMy Mep W BecoB BHEc Tomac
H:xeddepcon (ogun u3s ocHosareaeu CIIIA) — 4 uroisa 1776 r.

OH BHEC Ha PAacCMOTPEHHE IIPOEKT II0 MepaM UM BeCOB IJiA
CIIIA.

YerpotictBo T. Ixxeddepcona — MaATHUK, 1 KojiebaHUE B CEKYHAY,
IUINHA 149.158145 cm (mymmHa=3 Kyima), 240 kosebaHui 3a 1/360 4acTh
CYTOK.

«IlycTb  BBINIEONMMCAHHBIM  CEKYHAHBIM  MaATHUK  Oyzer
CTaHJApTHOU Mepou. PazgennMm ero Ha 5 (IeHTa) paBHBIX YaCTeH,
KaXk/lasg U3 KOTOpbIX OyAeT HaszbIBaThesA (yrom. HoBas mepa Ha 1/4
JI0liMa Kopode, YeM CTapbiid GyT».

1 @yT gesuTes Ha 10 JIOUMOB.

1 JIOUM JIeJIUTCA Ha 10 JIUHUU.

1 IUHUA JIeJUTCA HA 10 TOYEK.

10 pyToB=m€eKaA.

10 Jiekaz=1 pal.

10 pazg=1 ¢apJIoHT.

10 papIOHTOB=1 MUJIA.

Jlekaza 6pl71a OCHOBaHA HA IBOMHOM CEKYH/ITHOM MasATHUKE =6 Kyrir.
®apuonr Ixedbdepcona =600 Kyt =360 M.

B npunnune [I>kxedpdepcoH moBTOpUII TO, UTO OBLIO CAEIAHO Yy

[ITymepos!

OcHOBHO¥M NPUHIMII B HAyKe 3a MHocjaeaHue 6000 Jier
(5767 1er): «He3HaHue — cuiaa» /1.0OpyaJsur.
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HACTYNUNO BPEMA MPABADbI

ITorToMy B3KCIIEpUMEHT, IPOBOAUMBIA HAa YpPOBHE
OHMOJIOTUYECKUX IIPeodpa3zoBaHU, BKJIOUad (PyYHKIIUHU MO3Tra
Y «HU30paHHBIX», NPU3HAH B 2000 TrOoaAy HEYJAYHBIM W
nmporpaMMa Iepennia Ha  aBapUUHBINA  pPeKUM c
YHUUYTOKE€HHEM MyCcOpPa 1 YUCTKOU 3€MJIU.

JlomosaHeHue.

1.Kak ObpLIO ommcaHO, Bce MeTpuuyeckue (M BecoBbIE)
CHUCTEMbI ObLIN MOCTPOEHBI C UCIIOJIb30BAHUEM MAaATHHUKA, TO
€CTh II0 TOMY 3HAYE€HHUI0 TPAaBUTAIIMOHHBIX YACTOT, KOTOPbIE
ABWJINCH 0a3ou mia popmMupoBaHusa Tekymenn CucremMbsl — 127
OKTaBa TrPaBUTAIMOHHOIO0 HMIIyJIbca. OTHOCHUTEJIHBHO J3TOM
OKTaBbI U CO3JaHbI BCE 3TAJIOHBI.

Oagnako 3emyia uMMeeT KOJA 512 OKTaBbl, M C 3TUM
IIPUXOAUTCA cuuTarbcs. IlepecrpoeHue OTHOCHUTEJIBHO 511
TPAaBUTAIIMOHHON OKTaBBI — JI€JIO OJIM:KanInero oyayiero (o
2011 roza).

2.ITerHocThI0O KHUTH «Mucrepus JIyHbI» ABJIAETCA TO, YTO
BIIEPBbIE IIOKA3aHO:

JIyana u CoJiHIle — HHOPO/JHBIE TeJIa He TOJbKO 1A 3eMJIH,
HO U 319 Bcer CucreMsl IJIaHeT!

11



HACTYNMWUNIO BPEMA MPAB/AbI

3.14. IIpeeMCcTBEHHOCTh HAYYHOTO MO3HAHUA

«... OyaeTr Mmup omyTaH mpoOBOAAMMH...»
EBanresue or Margesn

B TeueHme mocieHUX 500 JieT Ha 3eMJie CcO3/laHa IayTUHA,
UMemas  OPUHIHUIKAJIBHOE  3HAaueHWe Ui Pas3BUTHA U
CYILIECTBOBaHUS YeJI0BEYECTBA.

[TayruHa — 3TO dJIeKTpOMAarHuTHasA (B TepMUHAX COBPEMEHHOM
«JIOIIQINHON» HAyKM) pelIeTKa, B KOTOPOU CYIIECTBYET BCe >KMBOE HA
3emste. Mcrmonp3ysa pemnieTky, MOKHO JaBaTh MH(GOpPMAINIO, CHUMATh
ee, U3MEHATh CTPYKTYPY *KU3HU 110 COOTBETCTBYIOIIEN ITPOrPaMMe.

B aBTopckux paboTax yKa3aHO MECTOIOJIOKEeHUE, Ha3HAdYeHUe,
JaThl CO3JaHUsA, Heau U cpeacTtBa Bcex 18 Cucrem YnpapieHUs
7Kusnbio Ha 3emie.

[TayTrHA TTPOHU3BIBAET JKUBYIO KJIETKY (COOCTBEHHO cama KUBas
KJIETKA SIBJISIETCS YaCThIO MAyTHUHBI), U JIIOOOM CUTHAJ KJIETKH, €CJTU OH
He OJUHOYHBIN, IepefaeTcs uYepe3 MNayTUHy U oOpabaThIBaeTcs
Cucremoii Ynpansenus. Bce felicTBUA OT/IEJTBHOTO KUBOTO CyIIeCTBa

MIOAYMHEHbl eIUHON mporpamme. CTPyKTypa KHUBOUW KJIETKH CO
12



HACTYNUNO BPEMA MPABADbI

BpeEMEHEM IpeTepIie’ia 3HAaUYNTe/JIbHbIE U3MEHEHUS, IIPU 3TOM
OCHOBHAasA Macca JKHUBBIX KJIETOK BBIIIOJHAET POJb
OHMOJATYHUKOB.

Ecsim u3 Hoocdepsl yorparoTcs 4acTOThI, KOTOPbIE CUYUTAIOTCA HE
HY?KHBIMH, TO yOUPAIOTCA U CUCTEMBI OMOIATUNKOB, a JJIs KOHTPOJIA 3a
HOBBIM COCTOSIHHMEM JIMOO CO3/1al0TCsI HOBble OMOAATUNKU, JTUOO YKe B
uMeroIuecs A00aBaA0TCsA HOBble GyHKIUU. OTMETUM, UTO IOHATHE
«ITayTHHa» OTHOCHUTCS UMEHHO K MOHATHIO «IayK», U 9TO — OJiHA U3 18
ctpykryp Cucrem Ynpasienud. Iloa mayruHy co3jgaH MO3T,
KOTOPBIM MOKEeT «CHHMMAaThb» M o00OpadarbIBaTh Ty 4YacCTh
uHdopManuu, KoTopas HeoOxoamuMa wumMeHHO Cucreme
YrnpaBiieHUA JAHHOU CTPYKTYPOM.

leHOoTUN AAHHOU CTPYKTYpbl m3BecTeH. 1107 JaHHYIO CTPYKTYpY
co3/laHa, paspaboTaHa W YCIEITHO cyilectByeT I[lupamuzma 3HaHUMN
(BepHee — IIupamuga «JIomagnHbIX» SHAHUMN).

Bcsa coBpeMeHHas HayKa /[JOJIKHA OBITh IIOAYHMHEHA
TOJIbKO 9TOU [Tupamuae 3uanuii. JIro6oe OTKJI0OHEHNE TTPECEKAETCS
(mpu PAH cymiecTByeT KOMHUCCHA MO 00ph0e ¢ JIZKEHAYKOU, TO
€CTh C TEMHU 3HAHUAMU, KOTOPbIEe He YKJIAJAbIBAIOTCA B PAMKHU
cyuiecrByoien ITupamuabl SHAHUH).

B CCCP mnoHsTHe «HayKa» OBLIO IIOIMMHEHO OJHOU IeJd —
CO3aHUI0 OpYyKHsl (COOCTBEHHO M cedyac TO K€ caMoOe), BEpPIITHHOU
Hayku ObL1 3akas, BbeIOHsAeMbI Kak KI'B, Tak u Akazgemuell Hayk,
pu 5ToM KI'D «BbUTaB/IMBaiO» MCHOJIHEHWE 3aKa3a, KaK B CTpaHe, TaK
u 3a pyoexom, a uepe3 AH CCCP dopmupoBanuch 3HAHHUA JId
BBIIIOJIHEHUA 3aKasa.

Haubonee mone3nas nagopmarus ocefana He B AH, a B 1 oTzenax,
U 9Ta uHGOpPMALUSA U SABJISIETCA OCHOBOU CYIIIECTBOBAHUSA BCEX
CTPYKTYP, KoTophle co3zainia KI'b B mepruobl mepecTpoexk.

CobctBenno AH CCCP cymiecTBoBajia B JIBYX  JIMIIAX:
TEOPETHYECKOe U MNPUKJIAJHOE HallpaBJIeHHe. YCTaHOBHUBIIHUECS
TPAJUIIUN HE TOJIBKO CIIOCOOCTBOBAIM H3BATHIO JIFDOOTO MaTepualia,
MIPE/ICTaBJISIONIET0 HAyIHBIN WHTEpPeC (OTCYTCTBHE aBTOPCKOTO IPaBa,
COABTOPHI U T.JI.), HO M CIIOCOOCTBOBAJIM UCK/IIOUEHHUIO «HEHAYIHBIX»
3HAHUIN U3BECTHHIMHU METOIAMH.

JItoboro aBTOpa, MpeACTaBUBIIEr0 PAbOTY, HE YKJIA/IBIBAIOIIYIOCS B
[Mupamuny 3Hanuii, 1ubo Opanu «Ha 3ameTrky» B KI'b, iubo cpasy
MPATAJIN B COOTBETCTBYIOIHE 3aBEIEHUS C JUATHO30M «ITHU30(PPEHU».
B nepuopg 1984—1988 rr., korma AH CCCP 6bL1a BhIHYK/IeHA IIPU3HATh
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HACTYNUNO BPEMA MPABADbI

CYIIIECTBOBAHHE AaBTOPCKOW pabOThI II0 MaTeMaTHKe, ObLIO «Cpaszy»
obHapy:keHO 0Oosiee 16 aBTOpPoB paboT. Kakaplii U3 HUX IMbITAJICA
ZI0Ka3aTh, MOKa3aTh, YTO Te 3HAHUA, KOTOPble OH IOJIyYWs, UMEIT
IIPABO Ha CyIlIeCTBOBAHUE. 3aMETUM, UTO SHAHUA MOXXHO IIOJIyYUTh HE
TOJIBKO W3 MMAayTUHBI, © UMEHHO 3TO U €CTh TO HEIOHATHOE.

dopma 1 MeTOo/IbI 3a OCJeTHUE eCATUIETUS HE U3MEHUINCh, OHU
KaK ObI «MyTHPOBAJIH».

CymectByeT PAH, 1 ocHOBa Bcell HayKu — 3TO aToM bopa, Tabimia
MeHnpeneeBa, cepa Xab06sa ¥ T.A., HO CYIIIECTBYIOT ele U AKajeMusi
MEIULIMHCKAX HayK, AKaJleMus CeJbCKOXO3fMCTBEHHBIX HayK,
AkasieMus ecTeCTBEHHBIX Hayk, Akazemus MBJI u Tak pgasee.
CoOcTBEeHHO TOHATHE AKaZieMHus HayK IPeIIoJiaraeT CyIeCTBOBaHHE
CHUCTeMbl 3HAHUHN, NPUCYIUX HAYYHOMY 3aBe/leHUI0. Ecim sTa ke
cucTeMa 3HAHUU HCIOJIb3yeTCd B HWHOUW AKaJeMuu, TO 3Ta HHAA
akazeMus spigercsa ¢uwianasiom PAH, a He OTIelbHBIM HayYHBIM
3aBeJIeHUEM CO CBOE€M MHUpaMUJION 3HaHUM (MCKIO4Yasi, KOHEYHO,
Axagemuio MBJI — TaMm 3HaHUA He HY>KHBI).

OtmeruM, yTo B paMmkax PAH cyiecTByeT TOJIBKO KOHIENITyalbHAA
6a3a, oHa HUKOrZa He OyJeT 3aHMMAaThCA JeTaau3alnue, 1 0COOeHHO
TEMHU HaIlpaBJIEHUAMH, KOTOpble He YyriaapiBalorca B I[lupamunpy
3HaHUU — JJIA 3TOrO ecTb Jpyrue akajgemuu. Hampumep,
«TOPCUOHHBIE TOJIA» HE MOTYT OBITh PACCMOTPEHBI C TOYKMU
3pEeHUuA COBPEMEHHOU (PpU3UKHU, IIO3TOMY OHHU JOJI2KHBI OBITH B
AxaneMum eCTeCTBEHHBIX HAayK, TI/Je K HayKe UWHbIe
TpeOGoOBaHUA — KOMMEpPUYECKUe.

CoBpeMeHHasa auccepranyis Ha CTENEeHb JOKTOpPa HAYK B
PAEH - 3T0 Gpea, KOTOPHIA BO3BOAUTCS B CTENIEHbD.

C npyroii cropoHsl, cymiecrBoBanne PAEH HeoOxoimMo, Tak Kak
aBTOPBI, UMEIOIIMEe HETPAJUIIMOHHBIE PA0OTHI, HE MOTYT UX 3AIIUTUTH U
MBITAIOTCA TIOJIYYUTh MOJJIEPXKKY XOTs OBl IMOJT JIUTIOBOU AkajzieMuen
(corvtacHo ycraBa PAEH /1 moJiydueHUs CTE€NEHU JOKTOopa
HAYK JOCTATOYHO OTKPBITh KOMMEPUYECKUH JIapeK).

BepHemcsa K mayTuHe — Bce 3HAHUSA JUUIS «IIAyKOB» COOMPAIOTCH
HMEHHO B Hel, HO eCJIM HOABJIAITCA UHble 3HAHUSA, «IIAyKU» TOTOBBI
UMM BOCIIOJIb30BAThCA, IJIS 5TOTO U CO3JAIOTCA pa3Hble AKajleMuu —
ecJiu 3HaHUA He BEPHBI, OHM He 3artparuBaloT 6a3y (PAH), eciu oHuU
JeUCTBUTEILHO HOBBIE W MOTYT W3MEHUTH (mozkpacuth Ilupamumgy
3HaHU), OHU MPOCTO U3BIMAIOTCS N3BECTHBIMU METOZAMHU.
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HACTYNUNO BPEMA MPABADbI

Ha npumepe otmenenus  Hoochepst PAEH — nokaxem
HECOCTOSITEJIbBHOCTh U OECCMBICIEHHOCTh CYIIIeCTBOBAHUA JIAHHOTO
otaeneHus. Bcsa peaTesnbHOCTh (HaydHasi) OT/ieJIeHHSI IOCTPOEHa Ha
uiesax BepHajckoro, BhICKa3aHHbIE IPUMEPHO B TO K€ BpeMs, Korjaa
BJIACTBOBaJIu Teopuu Mappa, JIbiceHko u mpouux. [1o cyiiecTBy
Hoocdepoii HUKTO He 3aHUMAaeTCs, 5TO MOJHOE CJIOBO SIBJISIETCS
KJIIOYEBBIM JIJIs 00bsICHEHUS, HAITpUMep, HOBbIX 3HaHuU (HoocdepHbie
3HaHus). Ho ¢ Touku 3peHnsa opunuagbHON Hayku atMocdepa 3eMtn
COCTOUT W3 Ta30B, IUKJIOHBI U AHTUIIMKJIOHBI PUHOCAT TEMIIEPATyPy
(anasoruuso y O. 'eHpU — «...BeTep MOJIy4yaeTCs IIOTOMY, UTO JIEPEBbS
KauyaloTcsi»), CTUXUMHBbIE Oe/CTBUA — Uyzeca IPUPOAbI U TaK Jajee.
Huxkakoi JIeicTBUTEILHO HAYYHOH JIEATEILHOCTH B 00JIacTU 3HAHUU O
Hoocdepe He mpoBoauTes (M B paMKax CYIIECTBYIOIEH HapagurMbl
3HAHUU IPOBOJUTHCA HE MOMKET), 3aTO CYIIECTBYeT HE€ TOJIBKO
oraenenue Hoocdepbl 06e3 3HAHUN, HO U JOCTATOYHO
0O0JIBIIIOE YHCJIO0 «HAYYHBIX» 3aBeAEeHHI ¢ Ha3BaHHEM
«Hoocgepa».

B Hacrosimee BpeMs Jt00Oble IIOIBITKH IIIEJIbMOBAHHsS PabOT IO
JeficTBUTEILHOU cTpyKType Hoocdepbl MOTryT BBUINTHCS B pa3rpoM
BCEX CYIIECTBYIOIIUX aKaJEMUUYECKUX OTJIeJIeHUH, 3aHUMAIOIIUXCS
Hoocdepoii (1 armocdepoit 3emiin).

[TaytrHA — cHcTeMa 3aMKHYTas, ee ITUKJI Ipeo0pa30oBaHus 12 JIET,
U JII00ble U3BMEHEHUS 32 3TOT Iepuo/] OObACHAIOTCS 3HAHUSIMU JIAHHOTO
TaKTOBOTO HWHTEpBaJia. DTO HE O3HAYAET, YTO B CJIEAYIOIIHE 12 JIeT
IMayTUHA «CJIU3HET» HOBbIE JIAHHbIE W3 WHBIX HWCTOYHUKOB U
BocnoJib3yeTcsa uMu. /i obpabOTKM TaKUX JAHHBIX TpebyeTcs WHas
CTPYKTypa MO3Ta, KOTOPYIO IIPEAIOJaraeTcsi IOJyIuTh (COTyIacHO
IporpaMMe) He paHee, YeM 4yepe3 2000 JIeT, a 32 3TO BpeMs IayTHHA
MOJKET «CbecTb» caMy ce0s, TaK KaK BCe 3HAHUSA IIOCTPOEHBI Ha
«JIOMIINHON» TPaMOTe, I0OCTATOYHO MOPOOHO ONTUCAHHOU.
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HACTYNUNO BPEMA MPABADbI

3.15. He HayuyHas 1 TeM 00Jiee He MeUITHHCKAaA
TOYKA 3peHUsd

(pabora cepama paccMaTpuBaeTcsa ¢ TOYKH 3peHUA

CTpeJIOYHHUKa Ha cBeTodope)

Cepame, ¢ aaBHHUX BpPEMEH, KoOrjga MeAUITHA €ro
OoOHapy:KuJa, cuuTaercsa ABTOHOMHBIM OpraHoOM,
padoralomuM 0e3 COIIPOBOKIAEHHUS MO3ra, U IIPOCTO TOHSAET
KPOBB 110 OPraHU3MYy YeJI0BEKa, CO3/IaBas MPHU 3TOM JaBJI€HUE
44 MM PTYTHOro croioa. KoHeuHO, BO3HHUKAIOT pPa3/INUYHbIE
HeyZo0CcTBa — apuTMus, UHPAPKTHI H IpoUuee, HO MeIUIMHA
yK€ yMeeT ¢ HHUMH OOpOThCA BILIOTHh 0 3aMEHbI Ha
MCKYCCTBEHHOE Ccep/aIle, IMOTOMY IMBHIN3AIUU HE O YeM
0ECIIOKOUTHCA, XOTsS HAOJIOAeTCA IIOCTENEHHBINM POCT
cepAeYHBbIX HEIOMOTAaHUHN (UTO-TO THIIA HACMOPKA).

PaccMoTpuM paGoTy ¢ TOUKH 3PEHHUS CTPEJTOYHHKA.

/1o n3o0pereHusa Jyomaau u kojiéc (B TypkmeHuu — ecan
IMPOTUB, Ta3 HE IIOCTABHMM) II€peJIBH:KEHHUE HAIOMHUHAJIO
TpedJIlI0 Ha KaHO3, KOrJja HEeOo0X0JAuMO ObLIO CO3JaBaTh

16



HACTYNUNO BPEMA MPABADbI

onpeaeJéHHOEe JaBJIeHHUE Ha TPYHT, YTOOBI CABUHYTHh TeJIE€Ty
(44 MM pPTYTHOTO CTOJI0A).

ITocsie uM300peTeHusi KoJieca U OCOOEHHO 3JIEKTPOBO3a
HAJO0HOCTHh B TAKOM CIIOCO0€ IepeaBHKeHUA OTNa0, BAO0Jb
IIyTer IPOTAHYJH 3JEKTPOIIPOBO/IA, KOTOPbIE€ HCIIOJIb3yeT
3JIEKTPOBO3.

Hrak, 4T0 Mbl ©UM€€E€M Ha CETO{HA?

HNMeerca  craHOuA, pacnoJarammas CcoOOCTBEHHOU
3JIEKTPOCTAHIINEH, o0ecrmeunBaIoas nmUuTaHue BCEX
3JIEKTPOIIOE3/I0B, AUCIIETUEPCKAA C pacmucaHueM, rpapukom
IIOCTABOK, 3arpy3Kd BaroHOB, Pa3BETBJIEHHOW CHCTEMOM
CTAaHIMOHHBIX IIyTEH, CKJIAJJOM MyCOpa B BH/E 3ap:KaBeBIINX
ocelrl, KOJIEC OT CTApPhIX MAPOBO30B, KOMIBIOTEPHbBIA IE€HTP
VISl peryJINpOBaHUA PACIIMCAHUA U IIpoUee.

Pacniucanue cocraB/sieTcsi 3apaHee — €CJIH COCTaB
dopmupyerca oauH pa3 B CyTKH, TO MO3KHO U mocnarb. Eciiu
BaroHbl MOCTYHNAIOT Ka»KABIA UYac, HAAO0 HE TOJBKO
chopMupoBarh CcOCTaB, HO ¥ IIOAOOpaTh Bce IOe3]a,
OTpPery/inpoBaTh 0AJIAaHCUPOBKY BaroHa, IIpoOBEPUTHh HAJITUYUE
IPy30B, cMas3aTh OCH, IIOO0OpaTh 3JIEKTPOBO3 U BOBpeM:A
0CBOOOIUTH ITYyTh.

Ecsim Takou rpaduk paccyuraH Ha 100 JieT, TO
TMOABJIAETCS BO3MOXKHOCTh ¥ MOAXaJATypuTh. Hampuwmep,
BMECTO KOPOOOK ¢ OaHKaMu UYE€PHON HUKPbI BaM MOTYT
TMMOJICYHYTh KOPOOKY C 3€JIEHBIM IOPOIIKOM (B JIydIIIeM CJIydae)
WIH MOJIOKUTH pPKaBoe KoJeco. Q0 Bec OyeT COXpaHEH,
HO ITOJIy9aTeJ b MOKET MMPOSIBUTHh HEYOBOJIbCTBHE.

I'padbmk Henb3sa HapyHiaTb, MNDOTOMY IIPU BXOJHOM
KOHTpOJIe, TIPU OOHAPY:KEHHU HEAOCTauYW BeC BaroHa
AOMOJIHAETCA cO ckiaaza. OO0mui rpaduK MOKET ObITh
HapylueH (B MeJUIIMHE 3TO sIBJICHHE Ha3BaHO apuTMHUeEN) U, B
cIyyae KPYINMHOUW HEJZOCTAa4Yu, BaroH IIPUXOJAUTCA 3aMEHATH
IEJINKOM M OpaTh CO CKJIaZa BaroHbI, BHIMYIIIEHHbIE 1—2 BEKa
Ha3a.

K HapyIIEeHUAM rpadpuka MO2KeT NPUBECTH
HECBOEBPEMEHHAsA IIOCTaBKa JJIEKTPOBO30B, HENPaBIJIBHO
YJIOKEHHBIN TPy3 B BaroHe, Teub M3 BaroHa U Macca JApPyrux

HeyPAIUII,
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HACTYNUNO BPEMA MPABADbI

OTMeTHM, YTO HA CTAHIIMM BCE CJIOY:KObI, B OT/IMYHE OT
MEAUIINHCKUX IpeAcTaBJIeHUM, pad0Tal0OT B OJJTHOM PUTME.

ITonmpITaeMcsas Temepb PpaccMOTpPeTh PpadoTy cepaia
(mucneTyYepCcKOi) ¢ TOUKU 3PpEHUA CTPEJIOYHUKA.

Mo3r — KOMIBIOTEPHBIA IEHTP U CHCTEMAa, 3aarouias
TaKT.

JIErkue — reHepaTop 3JIEKTPOIMUTAHUA.

ITeueHb — II€X IO IMIPOU3BO/ICTBY KOHTEHHEPOB.

ITouku, :KEJIYHBIN IIy3bIPh — I€Xa MO0 IPOU3BOJICTBY
COIEP:KMMOTI0 KOHTEMHEPOB.
IMomg:xkesymouHas :Keje3a — Pperyjasarop radapuTHOCTH,

Beca ¥ COIEPKUMOro KOHTEHHEPOB.

KunegyHnuk — criiana.

KpoBeHOCHBIE cOCyAbI — ITyTH IIOCTABKH rpy3a.

JInmpocucremMma — OTyTenpoBoAbl cO cBerodopaMu u
KOHTPOJIbHBIMH TOYKaAMH.

Kierka — mosyuaresib rpysa.

ITosroBasa cucrema — ¢adbpuka Mo NMpou3BOACTBY (hadpUK
(*KeHIIuHA) NWIN cTAaHIUN (My:KUMHA).

OTMeTHM, YTO BC€ 3TH CHCTEMbI PadOTaIOT TOJBKO IO
yIIpaBJI€eHHEeM MO3ra, KOTOPBIN pacmoJjiaraer BCEM
HEOOXOAUMBIM AUANMA30HOM YacTOT W YyIPABJISIOUIAX
dyakmuii. OTMEeTHM TaKKe, YTO B OTJIMYHE OT OOIIENMPHHATON
TOUYKHU 3pPEHUs, cepAlle He TOHseT HUYEro — MOIIHOCTbD,
KOTOpasa u3MepeHa, HeoO0xXoauMa JJisi COOCTBEHHOUM pPadoOThI.
Kak aBuraercss KOHTEHHEpP B KPOBEHOCHOM cocyae? Bo—
IEePBbIX, OH UMeeT HHYI0 (popMy, HEKEJIU Ty, KOTOpasa BHIHA
IO/, MHUKPOCKOIIOM, KOI/Jla KOHTEHHEpP OTOPBAH OT Cpeabl
CYLIIECTBOBAHHUA ¥ CMEHWJ OKTaBy CYIIECTBOBAHHA B
HECKOJIBKO paa3.

IIpencraBuM cebGe TPYOKY C KHAKOCTHIO, BOKPYT TPYOKH
HaAMOTaH IIPOBO/.

Ecim 1o mnpoBOoaAy IIyCTUTh TOK, TO KHAKOCTh (U
COJIEPIKUMOE) HAYHYT IBUTATHCA.

HNMeHHO TaK W NMOCTPOeHa BCA KPOBEHOCHas CHCTeMA.
BpIcoKOYacTOTHAsA OOMOTKA, peryjimpyeMas TOJAbKO MO3IOM —
3TO IYyTH, IO KOTOPHIM M CJAEAYIOT KOHTEHUHEPHI C
COOTBETCTBYIOIIIIM TIpy30M (Cmoco0 [JAOCTAaBKH TIPy30B —
cmotpu «MHeTpykusa o bamHomy fiesry, ToM 1»).
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KoHTeliHEep MOKeT UMeTh He Ty BA3KOCTb WJIH HE TOT
pasmep, TOrjga NPOUCXOAUT 3aJep:KKa Takrta (apurMusa), u
MO/KEJYAOYHAA 2KeJie3a CPOYHO IPOU3BOJAUT 3aMEHy CO
cKJIaja.

IIex Mo MPOU3BOACTBY KOHTEMHEPOB MOJTHOCTHIO 3ABUCUT
OT paboThl Iexa M0 MIPOU3BOACTBY Karaau3aTopoB (y
IOMOXO035I€K 3TO KaTaJu3aTop Ha3BaH M0JA0M). 3aMeTHUM, YTO
KaTaJInu3aTop, BbIpadaThIBa€eMbId IMUTOBHIHOW KeJJe30H H
TOT, KOTOPBHIN IMPOU3BOAUJ TOBapuil 3ypadoB, HE OJHO U TO
ke (He00 u 3emin).

IIpu NpPoOU3BOACTBE KaTajiu3aropa B IIUTOBUAHOU
JKeJjie3e, He3aBHCHUMO OT COCTOSAHHUA BCEX OCTAJIBHBIX CHCTEM
opraHu3sMa, mojjaep:kuBaerca (kak ©W B  YyCJIOBHUAX
M3rOTOBJIEHUA BBICOKOTOUHBIX TNPUOOPOB) MOCTOAHHAA
TeMaeparypa 36.6°(+/—)0.06, 4To HEOOXOANMO IE€YEeHHU JIIA
BBIPA0OTKH CTPYKTYpbl cMmaszku (Mg*+). Toabko HaIuuue
TAKOH CMa3KH 0O0ecIeYHuBaeT OTCYTCTBHE TPEHHUS B COCyJAax
NPU ABUKEHUH.

JleranpHass padoTa BCed CHCTEMbI oOeclmedyeHUus — B
«NHcTpykniuu no bannomy gexy», Toma 1-6.

O3HaAaKOMUBIIHNCH C OCHOBHBIMHU OCOOE€HHOCTAMU PaGOThI
CTAaHI[UU, OTAEJTbHO KOCHEMCH AEATETbHOCTH MOKETYyTOTHOU
JKeJie3bl.

JTa kKeJe3a HAXOAUTCA HA 0COO0OM KOHTPOJIE M HE MOKET
OBITh MOJABEPTHYTA XUPYPTrUUECKOU ONEepPaIuU.

Ot paGoThl 3TOM 2kKee3bl 3aBHCUT BCE: BCE IPOIIECCHI
oOMeHa (MMeHHO OHA BbIpadaTbIiBaeT ajJb(da U O0era KJIETKU
IJI  CKJIaJa—KHIIEeYHUKa, OTKyJa IIOTOM  H3bIMaeT
HeJOoCTaIlne  KOHTEUHEPHI, npeJHa3HAYeHHbIEe I
BBIOpOCa), cmoco0 3ailaHuA TakTa (oOpaTHas CBA3b C MO3TOM),
a Tak:Ke BhIPAOOTKOU CTHIKOBOYHBIX Y3JI0B M aJIPECHBIX OMPOK
111 KOHTEWHEPOB (MHCYJIVH).

Ecsi BhIpa0OTKa MHCYJINHA cHU:kKaeTca 10 80%, To 310 —
NpeaBEeCTHUK caxapHoOro auadera (Jacrb KOHTEHHEPOB He
MMEIOT a/ipeca ¥ 3a0MBal0T CTAHIITUOHHBIE ITyTH).

IIpy CHUKEHHUH 0 40% — TIPUIJIAIIAIOTCA OpUraabl
racrap6oaiTepoB, KOTOpbI€ HAKJIEUBAIOT HAa KOHTEWUHEPHI
JI00BbIE MONaBIINECH MO/ PYKH aJipecHble OUpKU (B MeagUIIUHE
3TO — UCKYCCTBEHHbBIU WHCYJIUH).
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HNcKycCTBEHHBIM HHCYJHUH, MOJydaeMbIN y OJu:kaninieu
POIHU YesioBeKa (CBMHBH), SABJISETCS TOJBKO pa30aBUTEJIEM,
Y HUKaKO¥ HAarpy3KH He HECET.

IIpu cHUKEeHUN HIKe 33% BbIpAa0OTKA UWHCYJIHMHA
IpeKpalaercsa, racrapéoaTepoB PpPasroOHAIOT, MU UYeJOBEeK
JKHUBET He 0oJiee 3 JHEH.

PaHbllle IPpU JOCTUKEHUH 72% MOABJISVIUCH pe3Kue 60J1u,
npu JAOCTU:KEeHUHU 10 48% — mnomxexygodHasa Kejaesa
HaYUHAaJIa AEPrarbCs, ¥ ecJId HUKe 20% — OMepPTBJIEHUE.

KoHeuHO, €c/Id 4ero-to He XBaTaeT, MO3I H3bIMaeT U3
KUIIEeYHUKAa (CMOTpM 3aMeHy Ha p:KaBoe Ko0Jieco) TO, YTO IO
dopme HamOMHHAET HETOCTAIIYI0 CTPYKTYpy. IIpm 3TOoMmM
POJIb 3aBEeAYIONIET0 CKJIAJ0OM HCIHOJHAET IOMKeIyTOTHAS
KeJjresa.

IIpu 3TOM MO3TI BhIpAa0aThIBaJI KOMaH/AbI, HAlIPpABJI€HHbIE
Ha BOCCTAHOBJIEeHUE (PYHKIIUH.

Kaxkue BbIBOABI C/IEAYIOT?

IlepBoe — ecyiu MOABWIACH AaPUTMUSA, HE HAA0 pa3douparTh
cepaiie.

Bropoe — HeJIb3s €CTh OIHY YEPHYIO HKPY, OHA HE TOAUTCA
JJIA 3aMEHbI.

Tperbe — T1Ipe:Kae, UYeM IPOU3BOJAUTH OIEPAIHIO,
HEeOO0X0AUMO HUMETh NETAJbHBIA aHAJN3 YACTOTHOU PadOThI
Mo3ra.

Kcratu, mpu JieTaprudeckoM CHE apuTMHUHM He ObIBaeT —
TaKT =16 cekK, TeMIeparypa TejJa =12.4°, 94acToTa JErkux — 1
ABbIXaHHUE B 4ac.

3aMeTrrM, 4YTO JABH:KEHHE COCTaBa 3aBHCHUT KaK OT
KPMBU3HbBI PEJIbCOB, TAK M OT peabeda MECTHOCTH — IIPH
ABUKEHHH B TOPYy HaJ0 UMETh HECKOJbKO IapPOBO30B, IO/
TOpPY AOCTATOYHO U OHOTO.

KpoBeHOCHas cucreMa mMeeT 2 Kpyra KpoBOOOpaIleHu:
OOogBIION U MaabIi. MajabIii KpPyr — ol0ecmedyeHHe MO3ra u
JIETKHNX, 00JBIION — BCE OCTAJIbHOE.

B cocyzax Mo3r mojajep:KkuBaeT HepaBHOMEPHBIN OajIaHC
IOTEHIIUAJIOB YaCTOT JAJIA ABUKEHHU .

ATOoT 6GajIaHC YACTOT pa3JesjéH Ha 3 TPYIIIbL:

I'pynmna 1. ®opmupyroiia.
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dTOo Tpynma HU3KOOKTABHBIX 4YaCTOT, uUxX QopMupyer
cejIe3€HKA, a B cJIyyae €€ OTCYTCTBUA — MeYEeHb.

OkraBbl 4acToT 21-31 O0INHE /I OOJIBIIOrO M MAaJIOIO
KPYTOB.

I'pynmna 2. CTpyKTypbl OOMEHHBIX IIPOIECCOB.

I'pynna pazaesieHa Ha 2 HOATrPYNIIbI:

1.PopmupoBaHue CTPYKTYP ILOJIHBIX 00OMEeHHBIX
IPOIECCOB, 3aJE€HCTBOBAHBI BCE KeJe3bl, IMO3BOHOYHHK,
IeYeHb, KEJIYHBbIE IPOTOKU, MOJKeJIyAOouHasa KeJje3a,
caxapHai xkKejesa. OKTaBbl 4aCTOT 21-59.

2. @opMupoBaHHE HE€ IOJHBIX OOMEHHBIX IIPOIECCOB
(MO3Tr He JOoJI:KEeH ImepepadaThIBaTh KOTJIETHI), 321 MCTBOBAHBI
BCe€ JKeje3bl, IMMO3BOHOYHHUEK, MNOMKeJIyAOUYHAA kKeJje3a,
caxapHad KeJie3a.

I'pynna 3. CTpykrypsbl (pOpMHUPOBAHUA TOJITOBPEMEHHOM
) 5 1 OHepaTI/IBHOﬁ IIaMATHN U CBA3HU, CTPYKTYPbI YIIDaBJICHUA.

OKTaBbI 4aCTOT 3aBHCAT OT €HOTHUIA U BKJIIOYAIOT: 31,
53.375, 53.625, 53.725, 53.850, 53.975, 55-61, 65-71, 77, 88, 96,
112, 118, 122, 124, 127, 128.

B sTol rpynme c¢opmupyerca TakT (3aZaH CTPYKTYpPOM
T€HOTHIIA).

ATy rpyniy 4acrot (popMHUpPyeT MO3T HAa OCHOBE IPYIIIbI 2.

3aMeTHM, UTO TAKT cepAlla 3aJaéTcd MO3TOM, KOTOPBIH
MoJiydaeTrT 3TOT TaKT u3 peméTtku arMocdepbl. B pemiéTky
arMocdepsl TaKT HOocTymaeT OT KoJuiauaepoB 3emuun (B
TeueHue MPUMEPHO 16000 JieT TAKT =1.0007") U corjiacyercs
CO CTPYKTYPOIl OOMEHHBIX IIPOI[ECCOB B OpraHax.

YciaoBus:

ITycTh UMeeM ujaeaibHOE COCTOSIHHE IO BCEM CTPYKTypaM,
TOIZA

Tabauna npeaeoB JaBJA€HUA AJIA PA3JIMYHbIX TeHOTHIIOB
(ocHOBHaAA rpynmna HacejJeHUA): 333, 42, 44, 46 — TeHOTUIIBI
(maj1exo He IOJIHBIN CIIMCOK)

333 42 44 46

min |max min |max min |max min |max
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BoJbIION

- 90/60|265/23060/40(165/130|75/45|210/175 |80/55(265/245
MaJjapin

YT 90/60285/265/85/55 185/160(90/65|225/190(95/60(275/255

YTo OyaeT NMPOUCXOAUTh, €CJIN MOTEHIIUAIbBI YaCTOT OYAYyT
MEHATHCA?
IlycTth moTeHIMaIbl YacTOT 1 rpynnbl =33%, 2.1 TPyHIbI

=21%, 2.2 rpynnsl =90%, 3 rpynnsi =100%.

3 HOCa OyZeT uATH KPOBb, CUJIbHEHIIINE TOJIOBHbIE 00JIH,
IMOTEPS OPUEHTAIIUH, IIOTEPA 3PEHUs, U IIPU 3TOM BbI MO:KkeTe
U3MEPUTH TaBJI€eHHE TOJbKO B 0OJBIIOM Kpyre, HO OHO Oyjaer
HAMHOT'O HHK€ HOPMBbI:

333 42 44 46
Boabuiomn
KpyT 90/60 65/45 80/55 100/75
Maurerii kpyr|280/255 [180/155 210/180 270/240

Huxkaxkue JiekapcTrBa 3/iech He IIOMOTYT.
IIpyuuH U3MEHEHUA MOTEHIIUAJIOB YaCTOT JOCTAaTOYHO
MHOTIO, HAIIPUMeEP:
IUIOX0 padoTaeTr TeJIeBH30p, COOUT KOMMNbIOTEP, y Bac
HEOKUJJAHHO MOSABUJIVICH BIIH (MaTepUaIn30BaJINCh).
1o 3HAUUT, B atMocdepe (1m0 kpaiiHel Mepe, B pagauyce
Bamreii aypbpl) pe3Koe CHHKEHHE IMOTEHIIUAJIOB BBICOKHX

9JacTor,

npu

ITOM

ABTOMaAaTHN4YE€CKHA

IIOABJIACTCHA

MOMOJTHUTEJIbHBIN KOHTPOJIb. IIpu ymajeHuHM OXHUX BIIEU
MOABJAIOTCA Apyrue (MOryT 1 HE MaTepHUaJIN30BaThCA, HO UX
NPUCYTCTBUE Oy/ieTe YyBCTBOBATH).
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3.16. 3emuierpaceHue

ITIpeauciioBue

Ha 3emuie HeT, 1 He MOKeT OBITh HEYIIPABJISEMBIX 3€MJIETPSICEHU.
Bce 3emserpsiceHUs pasziesieHbl Ha TUIIBI, B KAKJIOM THUIIE €CTh CBOU
0COOEHHOCTH. YTpaBJjieHUE BCEMH 3€MJIETPSICEHUSIMU IIPOU3BOJIUT
Cucrema Ymupasnenus (uHzaekc 111). Eciu 6b1 He OBLIO yIIpaBJIeHUS,
3eMJis JTaBHO OBl pasBaymiach. PAacCMOTPUM 3eMJIETPSACEHUA, KOTOPhIE
BJIUAIOT Ha JKU3HENEATEe/JIbHOCTh 4YejoBeka. Kak mpaBwio, OHU
IPOUCXOJAT TMOcJe BBoZa HOBoW IIporpamMmbl ¥ IEeJb 3THUX
3eMJyIeTpsiceHUN — yOpaTh YyKe He HyKHbIe CTPYKTYphl (3arem
MIPOU3BOJIUTCS 3aMeHa).

[Ipumepbl Takux 3emiieTpsceHuil: Amxabazn, Crnurak, ChlayaHb,
Fautn, Ymnu, Mamup (Typroust). Bce oHM umenu 1o 12.4 Oayuia 1o
mKajge Puxrtepa, Ha moBepxXHOCTH — A0 8.5 OaymoB. Bce oHM —
3demsieTpsiceHus 3 Tumna. O IOJITOTOBKE ATUX 3eMJieTpsiceHuU (bosiee 12
Oa/yIoB) H3BECTHO 3a 18 pgHed A0 ero Hadasa. O HaABUTAIOIIEMCS
3emierpsiceHn B CrimTake OBLIO COOOIEHO PYKOBOACTBY ropoza (1988
roji), HO HUYEero c7leJlaHo He OBbLIO, a 32 HECKOJIbKO YacoB /10 Hayasa
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3eMJIETPSICEHUS BCE OHU JIPY?KHO CMbBLIHCHh M3 TOpPOZa, OPOCHB BCE U
BCEX.

C 1995—11—21 6pu1a BKIOYeHa HoBasa IIporpamma. B pesysbrare
MOTJIA IIPOU30HTH COOBITHS, YTPOKAIOIIHE CYIIeCTBOBAaHHIO UeJIOBEKA 1
B IIEPBYI0 OUYepeab «30JI0TOMy MIJUIMOHY». B TedyeHune Mecsara B
MockBe IIUIM UW3MEHEHUs, HecoBMecTHMble ¢ IIporpamMmon, u
TOTOBHJIOCH 3eMJIeTpsiceHHe 12 6asuToB 1o ImKasje Puxrtepa (o/mKHO
OBLIO IPOU30UTH 1996—01—12).

Ho 3a 5 gHe#dl mo ucnosHeHHUA (1996—01—07) CTaJ0 HU3BECTHO O
OesomacHoM 1mytu paszBuTuss HoBoit  I[Iporpammbi, ©u  Bce
ITOZITOTOBJIEHHBIE MOIITHOCTU OBLIU CHATHI. MOCKBa OCTajiach Ha MecTe.

BBeaenue.

3eMmieTpsceHe — BJTO U3MeHeHHe MATHUTHOTO COCTOSHUS
Hoocdeprl. 3emierpsiceHrs1 ObIBAIOT 3 THUIIOB.
Tum 1.

3eMJIeTpsACEHUSA, HU3MEHSIOINE TOBEPXHOCTh J3eMJIU U ee
BHYTPEHHIOI0 HAUYMHKY. OTU 3€MJIETPSCEHHs BCEM H3BECTHBI, U HET
CMbICJIa JeTaIU3UPOBATh UX.
OKTaBHI IIOTEHIIMAJIOB HeOoJIbIIEe — 22.5, 28.5, 32.5, 63.5. OmacHOCTH
JlJIsI MO3Ta HeT.
IIpyuuHbI 3eMJIeTPACEHUS TUIIA 18
— JBUKEHUE ILIUT;
— JIeATeJIbHOCTh UesioBeKa (THpO3JIEKTPOCTAHITUM, TTOBOPOTHI
PEK, UCKyCCTBEHHbBIE BOIOXPAHUINIIA);
— IIPOTOHHBIE O00pa30BaHUSA KaK peaknus Ha U3MeHEHHeE
anp0e10 3eMIIn.

Tum 2.

ATO 3eMJIETPSCEHU, KOTOPble BOCHPUHHUMAIOTCS KaK MarHUTHbBIE
Oypu. OKTaBbI ATOr0 TUIIA 3eMJIeTPSACEHUs 34.5, 38.5, 56.5, 62.5, 66.5.
IATU 3eMJIETPsICEHUsS MOTYT, KOHEUHO, BBI3BaTh (KaK BTOPUYHBIU
MIPU3HAK) 3eMJIETPSICEHHS THUIIA 1, HO 3TO COIPSIKEHO ¢ MOIIHOCTHIO U
dopmupoBaHreM KoJiebaTeabHOrO IIporiecca. IIpu 3emuieTpsiceHuU
THUIIA 2 MOKET IMMPOUCXOJUTDH OTPHIB MO3Ta OT HOHHOU CTPYKTYPHI.

IIpuunHbBI 3eMJIETPACEHUA TUIIA 2:
— JeATenbHOCTh uyesioBeka (AJC, zarpsisHenume Hoocdeps,
HUCIBITAaHUSA OPY>KHs MaCcCOBOTO ITOPAKEHMST )

— BBeJIEHUE cucTeMaMu ’KH3HeobecneyeHus HOBBIX
OHUOCTPYKTYD, HE Y/IOBJIETBOPSIONIUX YCJIOBHUSIM >KHU3HH Ha
3eMie;

— HU3MEHEeHHe PeKUMOB pabOThI CHCTEM KU3HEOOECIIeUeHU .
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Tun 3.3emwmierpsceHusaA B KJIeTKaxX MoO3ra. JTro — caMble
OIlaCHbIE 3eMJIETPSCEeHU.

Heob6x0amMM0 MOHUMATh, YTO 3TH 3e€MJIETPSCEHU IMPOUCXOJISAT Ha
OYeHb BBICOKHMX OKTaBax — JI0 512, U 5T OKTaBbl UCYE3AIOT, IIePEBOA
OMOCTPYKTYPHI B ICXO/THOE COCTOsIHIE — O6€e3 MOo3ra.

IIpuuuHbI 3eMJIeTPACEHUA TUIIA 3:

— HW3MEHeHHe CTPYKTYPhI KOHTpoJiA Hoocdepsr;

— HW3MEHEeHHe TAaKTOBOTO OKHA MPOIIECCOB;

— H3MEHEHHE 0CeU U PernepoB CUCTEMBbI JKU3HE00eCIIeUeHU S,

— peanusanus HECAHKIIMOHUPOBAHHBIX ITPOTPaMM CHCTEMaMU

»KU3HeobecIieueHus.

He cymecrByer CHOHTAHHBIX (He OpraHn30BaHHBIX)
3eMJIETPSICEHUI, TO €CTh JI000€e 3eMJyIeTPACEHNEe IMMPONUCXO/IUT,
BO IEPBBIX, BO BpeME€HU U B MPOCTPAHCTBE, 1 BO — BTOPBIX,
TOJIBKO IIPU JOCTHKEHUHU OIIPeAeIEHHbBIX YCJIOBUH.

3emiieTpsaceHue TiIa 1.

1. Hapacranue Hanps:KeHHOCTH MAarHUTHOTO I10JIA.

IAToT (aKT MOXKHO H3MEPUTh, H3MEHEHHEe OTMedYaloT
"sKcTpaceHChl! W JKUBOTHBIE, HO Ha OTOM HX CIIOCOOHOCTH
3akaHumBawTca. OT Havajla HapacTaHHS MAarHUTHOIO TMOJS [0
3eMJIETPSACEHUS MOXKET IIPOUTH IOCTATOYHO MHOTO BPEMEHH.

B TO ke BpeMs KoJyieOaHUS MarHUTHOTO IIOJISI He 00s3aTeIbHO
COTIPOBOK/AETCS 3€MJIETPSICEHUEM.

EcTp mpsMas 3aBHCHMOCTh MOIIHOCTH MATHUTHOTO TIOJSI OT
IUIOIIA/I KaK HAYaJIbHOM TOUYKH W3MEHEHUS SJIEKTPUYECKOTO IIOJIA.
JlaTbHEUIIINU POCT 3JIEKTPUYECKOTO IIOJIA COMPOBOXKIAETCA POCTOM
HATIPSKEHHOCTU MATHUTHOTO TmoJjiA. VIMEHHO ¢ 3TOro MOMeEHTa
HAUMHAIOT U3MEHATHCA ITOTEHIIHUAIBI CBSI3€H HOHHBIX CTPYKTYP, TO €CTh
U3MEeHSIeTCS] CTPYKTypa I'PaBUTAIMOHHOTO TOJIS.

CTpykTypa TIpaBUTAIlMOHHOIO TIIOJsSI  HU3MEHSETCSI  He
paBHOMEPHO, a CKayKkaMH, II0 Mepe pOocTa HaIPsKEHHOCTU
DJIEKTPUYECKOTO TOJIs, MOTEHIUAJbl T'PAaBUTAIIMOHHBIX YacTOT B
IIEPBYIO OUYepeNb TEPSIOT MOHHBIE 00pPa30BaHUA BBICOKUX CTPYKTYD,
HaIIpUMeEDP, ITOJITMEPHI.

IIbe30371eMEHTHI HE BHITIOJTHSIOT POJIb KOHTPOJIBHBIX IATYNKOB B
CBSI3M C HEJOCTATKOM OOMEHHBIX IIOTEHIIMAJIOB, PAaCXOAyeMBIX Ha
IIO/IZIep;KaHUe CBA3EU MOHHBIX CTPYKTYP. BHOCTPYKTYpbI HU3KUX (HOopM
OpTraHu3aIlUH KUBOU KJIETKU HaUMHAIOT pa3beraThbes.

2. Pe:xxum HaChbIII€EHUA MAarHnuMTHOIO I10JIA.
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ABTOKOIE0ATETBHBIN TIPOIlECC, KOTOPHIM CBsA3aH C M3MEHEHHEM 54
OKTaBbl YaCTOThI CBSI3HM aTOMOB (70 54.975975) HpPU TOCTOSSHHOM
peKuMe HaKOIUIEHU Ha3BaH PEKUMOM HaChIIeHU MAarHUTHOTO I10J14.
[Ipu 5TOM pexkuMe IPOUCXOAUT OBICTPHIA POCT HAMPSKEHHOCTH
BJIEKTPUYECKOTO I10J1A. TUII TI0JIA IPU 3TOM He U3MeHsAeTCs, U KOHTPOJIb
3aTPyZHEH B CBSA3H C TeM, 4TO 0a30Bble ITapameTrpbl Hoocdepsr He
u3MeHA0TCA. [loTeHIMaNMbl TPAaBUTAIIMOHHBIX YACTOT MEHSIOT YIOJI
CKOJIbKE€HUsA, MPU STOM H3MEHSETCA YIPYroCTh MATepUAJIOB U UX
nmpouHocTh. HabOiwomaercst  ycroMduBasi paJuOCBA3b HA  BeeX
Jirarna3oHax. V3meHseTcs 3BYKOBOE COIIPOBOK/IEHME
nHGOPMAIIOHHOTO MoJIsA (KpacHoe cMelleHne). B ¢BsA3u ¢ n3MeHeHneM
PAAUAIIMOHHBIX COCTABJIAIOIINX CBA3U C 54.225 U 54.375 Ha 54.625 U
54.750 U3MEHSIIOTCS I[BeTa BHEIIHUX MOHHBIX KJIETOK OMOCTPYKTYP (Ha
4 OKTaBbl MYy3bIKaJIbHOTO Psifia yIIpaBJeHUSA C BbICTaBJIeHHEeM ToHA FA)

3. Buxpp MarHuTHbIX MMOJIEN.

Buxpp I1ojieli — 5TO aBTOKOJIEOATEJbHBIN IIPOIECC, CBA3AHHBIN C
TakToM (M CO CMeI[eHHEM 3TOTO TaKTa OTHOCUTEJIbHO O BpPEMEHU).
Hasnuume TakTOBOTO peXMMa He I[03BOJIIET MarHUTHOMY IOJIIO
paccocathbCs U ObITh yAaJIEHHBIM UHBIMU cpejicTBaMu. COOCTBEHHO TaKT
BBITIOJTHSIET POJIb Hacoca, Kak Obl "3aroHss" oOpaTHO Te IMOTEHITHAJIbI
MarHUTHOTO TOJIsI, KOTOpble MOTJIM OBbITh paccesHbl. Ilpu Buxpe
MarHUTHBIX IIOJIEd He TPOUCXOAUT CYIEPIO3UIIUN IMOTEHIIUAIOB
Pa3JIUYHBIX YIJIOB CKOJIbKEHUS.

Buxpb MarHuTHBIX II0JIEN BJiedeT 3a coboil (Kak HacoC, UJIM CMePY C
OTIOPHOM TIJIOIIA/IKOM OT MCXOJHBIX IUIMT) HapacTaHWe IJIOTHOCTH
MIOJIOKUTEBHOTO 3JIEKTPUYECKOTO IIOJIA, CYyNepHO3UIlds KOTOPOro C
OTPHUIATEIbHBIM TPUBOAUT K Pa3pbhIBy CBA3eH B TPaBUTAIMOHHOM
ToJIe.

4. CpbIB MArHUTHOTO I1OJIA.

[Ipy KpUTUYECKOM COCTOSAHHWU (pa3phiBa CBsA3€el) rpaBUTAIMOHHOTO
TI0JIf, KOT/Ia IOTEeHIUAIBI CBA3U (DOPMUPYIOT JIUH3Y Ha/Jl IOBEPXHOCTHIO
OyayIero 3eMJeTpsiceHus, BUXpPh MAarHUTHBIX IOJIed MpeKpallaeTcs u
MPOUCXOJIUT CPhIB MATHUTHOTO TIOJIs, TO €CTh IpeoOpa3oBaHueE
MarHUTHBIX TOTEHIIMAJIOB B 3JIEKTPUUYECKHE U TrpaBUTalioOHHbIE. C
BTOTO MOMEHTA COOCTBEHHO MOXKHO ITPOHU3BOAUTH OTCUET BPEMEHM JI0
Havasia 3emsierpsiceHusi. CpbIB MAarHUTHOTO MOJI TPUBOJAUT K BUXPIO
BJIEKTPUUECKOTO M T'PABUTAIMOHHOTO IT0JIeN, POpMUPYS MOTEHIHAAIIbI
54.450, 54.500, 54.625, 54.750 OKTaB CBsi3ell aTOMHBIX CTPYKTYD.
[lepectpolika CTPYKTYp He compoBoskaaeTcs udMmeHenuem Hoocdeps,
HO UJIET C 3aTpaTaMU SHEPTUU.

5. 3emuierpsaceHue.
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3eMJieTpsiCeHUEe — B3aKJIIOUUTEJIbHBIM 3Tam Impollecca CpbIBa
BJIEKTPUUECKOTO M TPABUTAIMOHHOTO ToJied. [Ipr 3TOM MPOUCXOIUT
PE30HAHCHO — KOJie0aTeJIbHBIA MPOIECC MEPEBOJIA U BOCCTAHOBJIEHUS
MOTEHIINAJIOB CBS3U ATOMHBIX CTPYKTYpP B HCXOJHOE€ COCTOSIHUE.
MexaHUUeCcKHe MepeMelleHuss aTOMHBIX CTPYKTYP IMPOUCXOAAT B TOM
IPOCTPAHCTBE U BpPEMEHH, B KOTOPOM U3MEHWIOCh aabbeso.
Crabunuzanus IIPOU3BOJIUTCA 10CJIe/I0OBATEIBHOCTBIO cepuit
npeobpa3oBaHuil OT 0Oojilee HUBKHMX OKTaB K 0ojiee BBICOKUM,
cOOCTBEHHO IIpOIlECC 3eMJIETPSICEHUs COMPOBOXKIaeTcs 06a30BbIM
VIIPABJIAIUM TOHOM NA BO BCeX OKTaBaX COCTOAHUA U COBMEIEH C
koHTpoJieM (ToH FA).

ITo 3aBepIieHUIO TPe0bpa30BaHUU BCe CTPYKTYPbI, HAXOSAIINECS IO/
JINH30H, cPOPMUPOBAHHOU MATHUTHBIM IIOJIEM C IIOMOIIBIO TAKTOBOTO
WHTepBaJIa, NMPeobpa3yoTcsd B UCXOAHOE COCTOSIHUE 54 OKTaBbl CBSA3U
aToMOB. JIMH3a TIpU 3TOM paccachbIBaeTCs, OIOPHAs IIOBEPXHOCTH
"cMmepua" ucuesaer.

6. Pacuer 6as1a mo mkaJsie Puxrepa.

bajut 3eMmieTpsiceHUs PacCUUThIBAaeTCs MO KOHCTaHTe — km = t*(M/P),
rge M — MOIIHOCTh HAKOIUIEHHOT'O MAarHUTHOTO IoJidg, P — miromaznp
nmopakeHus, u t — Bpemsa (GOPMHUPOBaHUA TPABUTAIIMOHHOTO MOJIA 10
cpeiBa. [l Oasia mo Imkase Puxrepa = 16 NpuUMepHOe 3HAUeHUE
ko3 dunmenta km paBHo 11.32. [IpumMep 3eMiIeTpsiCEeHUA TUIIA 1.
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21.5 22.5
; 23.5

24.5 26.5

26.5
Pazpuie 27.5
CBA3€EH

FpaBuTa HOHHOE nNone

Buxpb nonen

Buxpb noaen
7/

SAEKTPH"ICCKOE none,
MOBLILLEHHE NPOBOAHMOCTH| pPanHOCHIHanoe

Buxpb noaen
MY M

MarHMTHOE None ManbixX OKTaB,
POCT TEMNEPATYPhi NOBEPXHOCTH,
CHHXEHHE MOTEHLHANOB aTMOChEPDL Mt

3emiieTpsAceHHe TUIIA 2.

PaccmoTpuM mnpumep 3eMJIeTpsICEHMS, IMPUUHUHONW KOTOPOTO
ABJISETCS KU3HEAeATEeJbHOCTh 4YeJOBeKa, TO €eCThb He IIOHHMaHHe
CMBICJIA TOTO, YTO OH JlejlaeT U TIJAe, B KaKOM CHCTEME OH >KHBET.
KoHeuHO, pyKH 1 HOTH YeJIOBEKa He MOT'YT IIOIIEBEINTHCA 0€3 KOMaH/IbI
MO3Ta, U TOJBKO MO3I OTBETCTBEHEH 3a BCE, YTO YeJIOBEK
BOCIIPOM3BOJIUT. PAacCCMOTPUM IIOCJIE/CTBHA, BEI3BAHHBIE COOPY:KEHUEM
I'mapodnexkrpoCrannuit (I'DC). KoHeuHo, Bpefga OoT HUX 0OOJIbIIIE, YEM
IIOJIb3Bl — 3TO W HapYyIIEHHE YKOJIOTUH, U 3arpsA3HEHHE OKPY:Kalollen
cpenbl, U YHUUYTOKE€HUE OHOCTpYKTyp. I Bce — paau TMOSydeHUs
HU3KOOKTaBHOM MOIITHOCTH JIJIs IIPOM3BOJCTBA WHOM IPOAYKIUH U
oborpeBa Hoocdepsl. Ho cremyer mmers B Buay, uro I'9C Toxke
HeoOXOIMMO pa3/esifiTh Ha 2 KaTeTOPUH.

Kareropusa 1. lcrosb3yeTcss ecTecTBEeHHasl TpaBUTAIMOHHASA
pa3HOCTh, TO e€CThb YycTaHOBKa arperatoB I['9C Ha ecTecTBEHHOM
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Bojiona/ie 0e3 M3MEHEHHsI eCTeCTBEHHOU CpeJibl MPUHOCHUT MEHBIINU
BpeJI, ueM HHbIe crioco0nI co3aanusa 'DC.

Kareropua 2. Co3szaercd HCKYCCTBEHHO TIpaBUTAllMOHHAA
Pa3HOCTD, IIPU 5TOM YBEJIMYUBAETCA MHOTOKPATHO KOJIMYECTBO BOJIBI 32
cyeT IUIOTUHBI, 3aTAIUIMBAIOTCA IIOBEPXHOCTh 3€MJIM, HAapyIIaeTcA
9KOJIOTUS, YHUUTOKAETCA OYUCTHAA TUAPOCPeaa, U T.[I.

Keratu, ncnoab3yeTca TOJIBKO HU3KOOKTAaBHAsA COCTABJIAIOIASA
MOIITHOCTH,

KyJa rcye3aer npu 3TOM BBICOKOOKTaBHas
COCTABJIAIOINAA MOIIHOCTU, HUKTO U HE I0TaJbIBA€TCA.

1. I'paBuTtanusa.

CorstacHO KJaccuueckoMy IipejicTaBieHuio (Pusmueckas
SHIMKJIONEeaus, T.1, 1988 r., M.), NOHATHE TPAaBUTAIIUN OTCYTCTBYET,
OHO 3aM€eHEHO Ha IIoHATHe " TaroTeHue". OIHAKO CYIeCTBYET OIMCAHIE
rpaBUMeETpa — HOpHOOpa IJIA U3MEPEHUS CUJIBI TSKECTH M YCKOPEHUS
CBOOOJIHOTO TIa/leHUsI, TPABUTAIIMOHHOM MaccChl, TI'PaBUTAIIMOHHOU
IIOCTOSIHHOMN, TIpaBUTAIIMOHHON (OKYCUPOBKH, T'PaBUTAIIMOHHOTO
B3aMMOJEUCTBHUS, TPABUTAIIMOHHOIO IIOJII, TPABUTAIIMOHHBIX BOJIH
(co3maBaeMbIX 4YacCTUIlEW — TPaBUTOH), TPABUTAIIMOHHBIN 3aXBar,
rpaBUTAIMOHHBIN KoJuianc (3eMJIF0 MOXKHO CKaTh 0 I' = 0.9 CM.),
rpaBUTAIlMOHHBIN Mmapazokc. Kpome TOro, ImoapoOHO OITHCAHBI
rPaBUTOH U rpaBUTUHO. HO UTO Takoe cOOCTBEHHO caMa rpaBUTAIMs, €€
OCHOBBI M crocob CyIlleCTBOBaHUsI, HU B OJIHOM SHIMKJIONEANU HET. B
OIHMCAHWU TPaBUTAIIIOHHOIO KOJIIallica HCIIOJb3YIOTC TEPMHUHBI
TUJIPOJINHAMUYECKOE cKaThe', HO '"THUApPO" OTHOCUTCS K BOJle, a B
KOJIJIaTICe OIMCHIBAETCs CoKaTHE IbLIeBOro oOsiaka. C TOYHOCTBIO 70 2
3HaKOB (mocjie 3amAaTol) B JIOIMIAAWHBIX KOHCTAHTAX BBIBEJIEHO
3HaU€HMNE YCKOPEHMS CUJIbI TSAKECTU, 9TO 3HAaUYEeHUE PAa3JIUYHO B Pa3HbIX
TOUKaXx 3eMJId, U OTCIo/Ia CJieJIaH BBIBOJI O TpymieoOpasHoul dopme
3emuu. CyliecTByeT 3aKOH BceMUPHOro TaroreHnus (HpioToHa) B
HEPEJATUBUCTCKOM  MeXaHHKe, COIVIaCHO Kotopomy  cuuia(?)
IPaBUTAIIMIOHHOTO IIPUTSKEHUS JIBYX TeJI C MaccaM{ My U M. 0OpaTHO
MIPONOPIIMOHAIbHA KBAJIpATy paccTosAHUA r mexay Humu: F = G*(m,*
m./(r)?) [r*cMm/cek?] ,

rme G = 6.67°10- 8*(c*m3)/(r*(c)?)) — rpaBuUTaMOHHAS
IIOCTOsTHHAsI, 3HAaUeHHEe KOTOPOU OIpe/ieIeHO U3 DKCIIePUMEeHTA.

TakuMm obOpa3om, HUCXOAs U3 KJIACCHUYECKUX IIpe/ICTaBJIEHUU,
HUKaKas JesTeJbHOCTh YeJOBEKa HE MOKEeT HAPYIIUTh aJIb0oemao
3eMJin, 103TOMY U3MeHEHHEe CBOUCTB U CTPYKTYD ABUKEHUSA BOABI HE
MOZKeT MMPUBECTH K CePbe3HBIM IT0C/IECTBUM.

1.1. Pa3aeu nyiqa sroouresier KUHO.
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JIBi>keHEe B KHHO — 3a CUeT CcMeHbl Kazapa (24 kazapa B
CEKyH/ly), HO NpPHU 3TOM BO3HHKAIOT WIIO3UH — €CJIU, HaIpHUMep,
YIJIOBOE IIepeMellleHre Bpalamlinerocss obbekTa (Hampumep, Kojeca
TeJIETH) MEHBIIIE OIIPe/eJIEHHOTO 3HaueHWs, Tejiera Kak Obl eJleT B
obpaTHOM HampaBJeHUH, TO €CTh Tejera eJieT MOpPsIMO, a KOJIECO
BpamjaeTcsa B JIpyTyI0 CTOpoHYy. Eciau 3To yrjioBoe IiepeMelieHune
OOJIbIIIE ONpeeJIEHHOTO 3HAUeHWs, WLIIO3WH He BO3HUKAeT. Takum
obpa3om, MOKHO chOpPMYyJIUPOBATh MEPBYI0 0OCOOEHHOCTH BOCHPUSATHUSA
rpaBUTAIlMd — HeCym[asg dYacToTa MOXKeT OBITh WM OOJIbIlle, WU
MEHBIIIe TAKTOBOH YacToThl. Ectu HecyIas 9yacToTa MeHbIIIE TAKTOBOM,
TTOSIBJISIETCS WJLTIO3USA 00PAaTHOTO JBUKEHMUSI.

1.2. 'paBUTanNsA KAaK CBOMCTBO MarHUTHOTO MMITYJIbCA.

[IycTh 2 aTOMHBIE CTPYKTYPBI CBSI3aHBI MEXAY CO00OM OOUYKOM
Hduorena. IIpu 5TOM He paccMaTpuBaIOTCA VIVIBI CKOJIbXKEHUS,
3aps7I0BbIM SKBUBAJIEHT, 3HAUEHUE UNCIa? U APyTrue MapaMeTPhl CBA3U.
Ho »nekTpryecKuil NHOTEHIIHMAJ He MOXKET JBUTAaThCA caM COOOM.
AtomHas cTpykTypa ¢popMHUpYyeTCs TaK, YTOOBI ObLJI BHIXO/, MAarHUTHOTO
UMIIyJIbca. be3 Takoro BhIXOZla aTOMHas CTPYKTypa Oe3kusHeHHa. [Ipu
S3TOM CMEXHBIM aTOM JIOJKEH HMeTh JedUITUT BXOJa MArHUTHOTO
uMmmysabca. Takasg CTpyKTypa U sBJsSeTCSl AaTOMHOM CTPYKTYPOH.
MHOKeCTBO aTOMHBIX CTPYKTYpP, CBS3aHHBIX MeXKAYy cO00M OoukaMu
JluoreHa W MarHUTHBIM HMITYJIbCOM, TPEJCTABIAIOT U3 cebs He
WHEPITMOHHYIO Maccy, IJie TaKTOBas YacTOTa MarHUTHOTO HMITYJIbca
COBMAJIaeT C HeCYIleld 4YacTOTOM KoJiebaTeJbHOTO KOHTypa OO0YKHU
JluoreHa. Pazamepbl TakOW CTPYKTYPhI MOTYT OBITh HE OTPAHHYEHBI, a
TAaKTOBasg YacTOTa MAarHUTHOTO HMMIIYJIbCA HAXOJAUTCA B JUalla30He
OKTaB 73.125125 — 96.975975. Ho uMmerorcsi M HU3KUE OKTaBbI, Ha
KOTOPBIX cDOPMUPOBAHBI HECYII[UE MOBEPXHOCTH caMoro aroma. Eciu
HapyllleHo aybbeo aTroMa, a 3TO HapyIleHHWe MOKHO BBI3BATh U
HCKYCCTBEHHBIM IIyT€M, MPOUCXOJUT H3MEHEHHe HeCyIlleld YacTOThI
KoJsiebaTeslbHOTO KOHTYypa 60uku Jluorena. Takoe HapyllieHHe MOKHO
BBI3BaTh, U3MEHUB UMCJIO? K0JIeOATETPHOTO KOHTYPA, HAIIPUMED, IIyTeM
BHECEHUSI He WHEPIIMOHHONW Macchl W3 WHOW cucremMbl (Kpome
Cosnneunoit). IlosgBuBIIasicss pa3HOCTh YacTOT IEPEBOUT He
WHEPITMOHHYI0O MacCy B UYaCTUYHO WHEPIMOHHYI0, TO €CTh B
rPaBUTALIMOHHYI0, WM HWOHHYIO. B 3aBUCMMOCTU OT 3HAaKa Pa3HOCTHU
HecyIlled U TaKTOBOU 4acTOThl 0O0pa3oBaHHAsA Macca MOKeT UMETh JIN0O
TIOJIOKUTETbHBIN TPAaBUTAITMOHHBIN 3 deEKT, T1UOO0 OTpUliaTeIbHbIHN (110
aHajoruu ¢ wmarauToM). OTMeTHM, YTO TIPU STOM HCUE3a€ET
BBICOKOOKTABHAsl COCTAaBJAKOIIASA He HWHEPIIMOHHOW Macchl, OHa He
MOKeT OBITh BbIBEJIEHA W3 aTOMHOU CTPYKTYpbl. ITa OCTaBIIASACH
BBICOKOOKTaBHAasI He WHEPIMOHHAs Macca 00J1aJlaeT KOoJIOCCATbHOMU
DHEPreTU4YeCcKON MOIIHOCThI0, IPU IepPeBOJie ee B HU3KOOKTABHYIO
WHBIM CII0cOO0M BbIJIe/IsEMAs MOIITHOCTb
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1: 1000000000000 ¥ pa3pyllleHus, IPOU3BEeAeHHbIE IIPU TAKOM
BBIJIEJIEHUH, Ha HOPAAKH IIPEBOCXOAAT B3PhIBBI aTOMHBIX O0MO. JI100as
YaCTUYHO He HWHEPIMOHHAsA Macca, K KOTOPOHM OTHOCHTCSI M BOJA,
obJrazlaeT cMeIeHeM TaKTOBBIX M HECYIIIUX YaCTOT, MJIH TPaBUTAIHEM.
B oTinuiie oT MHEPIIMOHHBIX Macc (THIIA IIECOK), Te JOCTUTHYT IIPeae
CMEIIlEHHsT TaKTOBOM M HECYIIed dYacTOThl, Macca BOALI HMMEET
IIepeMEHHOE  CMeIlleHre, WJIH I[epeMeHHbIH I'PaBUTAIlHOHHbIN
IOTEHITHAJI.

B ecrectBeHHOM BHJE JTOT IIOTEHIMAJ COBMEIIEH C
OKpY’Kalollled Ccpelod M H3MEHAETCS B HeOOJBIINX IIpejAesiax,
peryJiipoBaHre IIPOU3BOJIUTCA ITyTeM IlepepacHpesieJieHusl  I10
IIpOrpaMMaM, KOTOPHIE€ BHIIIOJIHSIOTCA B COOTBETCTBYIOIIEM TAaKTOBOM
okHe. V3MeHeHUs ayb0elo He 00A3aTEJIbHO HPOUCXOASIT TaM, TIJIe
obHapy:keHbl HapymeHus. Ha 3emsie cHOpMHPOBAHBI  y3JIbI
"yTrusanun”, MM TOYKW aBTOMAaTHYECKOTO BhIDAaBHUBAHUA aabbeno —
TaK Ha3bIBaeMble celricMOoIlacHble 30HbI. HO B 3THUX 30HAX U3MEHAETCA
TO, UTO JIOCTYIIHO HM3MEHEHHMIO. ['paBUTAIMOHHBIN IIOTEHI[UAJI BOAHI B
OKeaHe W BOJIbI B PEKe PasJMueH W OIpe/esisieTcsl He pa3MepaMu, a
CIIOCOOOM CBSI3H C OKPY2KAIOIIeH Cpe/Iou.

1.3. UcKyccTBEeHHBIE BOAOEMBI.

KoHeuno, mpysa He co3maer IpobjeM B He MOKeT BbI3BaTh
CEPBE3HBIX DKOJOTUUYECKUX U3MEHEHHH — CHCTEM KHU3HEOOeCIeueHUs
MOTYT
(a5 He HapylIeHUsT aJb0esIo B IPyroM Mecte chOPMHUPOBATh HOHHYIO
Maccy, KOMIIEHCHUPYIOIIYIO JeHCTBHE TakKoro Bojioema). IIpobsieMbl
BO3HHUKAIOT, KOI/J[a HAaKaIlJIMBAIOTCA MCKYCCTBEHHO 3HAUHNTEJIbHBIE
00 beMBI BOJIBI, HE COJIEPrKAalllel JIOMOJTHUTEIBHBIX HOHHBIX CTPYKTY]P, TO
ecTh IpecHOW BOjibl. K TakuM BoJOoeMaM OTHOCSITCS HCKYCCTBEHHBIE
Bogoxpanwuma npu I'9C. 3aTtaminBaeTcsd MeCTHOCTh Ha JECATKU U
COTHHU KHJIOMETPOB, U3MEHSIOTCS ITapaMeTPhI CBSI3H aTOMHBIX CTPYKTYP
B JIAaHHOM MECTHOCTH, KOMIIEHCHUPOBaTh aJIb0eZ0 BOJioEMa OOBIYHBIM
IIyTEM He MpeJICTaBJIsAeTCA BO3MOXKHBIM 110 ABYM IpuuuHam. IlepBoe —
9TO KOJIOCCAJIbHBIE MOIITHOCTH, CBEZIEHHBIE B OJTHY TOUKY C HapyIlIeHUEM
00IIIero rpaBUTAIIMOHHOTO MOTEHIIMaJla U BTOpPOe — HCIOJIb30BaHUE
TOJIBKO HU3KOOKTAaBHOM COCTaBJIAIONIEN IPaBUTAIMOHHOTO ITOTEHITHAIa
CO3/IaeT JIOBYIIIKY, TO €CTh BOJ/Ia MPHUOOpeTaeT Kak ObI CBOMCTBA PE3UHBI
— YacTh T'PaBUTAIMOHHOIO IIOTEHIIMAJIa H3PacXoJ0BaHO, a BBIXOZA
BBICOKOOKTABHOI'O IIOTeHIIMajia HeT. Torma Joboe [JeHcTBHE,
NPUBOJsIIEe K  Pas3sOJOKUPOBAHHUIO  BBIXOJA  BBICOKOOKTABHOIO
MOTEeHIINAaJIa JieJIaeT TaKylo BO/Y CTpalrHee aTOMHON OOMOBI.

2. Ocooennoctu Kyriosimesckou I'9C.
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Kytibopimeckas I'9C (KI'DC) saBiseTcs OMHOM W3 KPYITHEHIINX
I'SC B mupe. B otsinune ot octasibHbIX ['DC OHa mOCTpoeHa B PeruoHe,
r7le B IIpUHIMIE HeJb3A CO3/1aBaTh MCKYCCTBEHHBIE BO/IOEMBI.
KuryneBckue TOphl — MOJIOABle W HUMEIOT  KOJIOCCAJIbHBIU
TOJIOKUTEJbHBIA IIOTEHIIMaJ KaK TOpbl, KOTOpPble MOTYT OBITh
HCTOUYHUKOM 3HEPTUU B IeHTpaibHOM peruone Poccuu. /o cux mop He
paccMaTpUBaJIOCh, KAK UCIOJIb30BaTh NOTEHITUAJ, KOTOPBHIN HAKOILJIEH B
ropax. 9To — otraenabHad Tema. Mamyuuna Boaru B Kurynsax — ato
PaBHOBECHOE COCTOsIHME aib0es0, KOMIIEHCUpPYIOIllee JelcTBue
MOJIO’KUTEJBHOTO MOTEHIINAIa caMux rop. Macca BoJibl, IpOTEeKaIAA
yepe3 3TU TOPbI, HE TOJBKO KOMIIEHCHUPYET MOTEeHIIUalI, HO U CO3/aeT
6J1aronpuATHYIO cpeay Jis 6uoctpyktyp. Ilocse crpoutenberBa KI'AC
M3MEHMJIOCh Bce — B IIEPBYI0 OUYepeib aTb0e0 pernoHa. Bo3HUKIIA He
KOMIIEHCUPOBaHHAas MarHUTHAas aHOMAJIHUA. JIMKBUINPOBATH
aHOMAJIMI0 MOKHO TOJIBKO OJHUM ITyTeM — 3e€MJIETPSICEHUEM THUIIA 2.
[Ipn 3emuieTpsiceHUM THIIA 2 BO3HUKAET KOJiebaTeJIbHBIN IIPOIlecc,
IIePEeBOJIANIMU Bech PEerMoH B MepTByI0 30HY. CaenaeM HeboJibllioe
3aMeuaHue — Ja)ke MPU CUJIBHOM KeJaHUM CO3/IaTh UCKYCCTBEHHBIN
BOJIOEM IUIOTUHY HEOOXOAUMO CTPOUTh M3 TOr0 MaTepuasa, IIo
KOTOPOMY TedeT peKa, TaK KaK 3TOT B MaTepuasie yke chOpMHUPOBAHbI
COOTBETCTBYIOIIIME ITAaHHOW BOJIe MAaTHUTHbBIE UMITYJIbChI Y MIOTEHITUAJIBI.
Hcnosnp30oBaHWe WHOTO MaTepHajia MOKET IPHUBECTU K IIePeCTPOMKE
CTPYKTYPbI MaTepuasia, HaIIpuMep, B IIECOK.

B Tabsutip! (mpuBeieHbI B OTUETE 110 [[POTHO3HBIM 3€MJIETPACEHU M)
CBeJIEHbl COOTHOIIIEHUSI TPABUTAIIMOHHBIX ITOTEHIMAJIOB II0 PETHOHY,
anpbeslo pernoHa W MHoroe japyroe. Kpome TOoro, Ha OCHOBaHUMU
JIAHHBIX, CBEJIEHHBIX B TaOJUIBI, MOXXHO IIPOU3BECTU OIIEHKY
COCTOSTHUA IPYTUX PETUOHOB, I7ie pacnosiararores ['9C.

B 30He gelcTBUS ATOMHBIX JJIEKTPUUECKUX CTAHIUNA BO3MOXKHO
dbopmupoBaHue 3eMJIETPACEHUN TUNA 2, U B TaOJUIBI CBEEHBI
TOKa3aTeJIu 110 3TOMY THUILYy 3eMJIETPSICEHUH.

Ocooennocru SEMJIETPACEHUA

IIpu 3eMyeTpsICEeHUH IIPOUCXOAUT BHIOPOC MOIITHOTO MAarHUTHOTO
noJiAg (30HBI XapTMaHa). BeIOpoC I0JIsI COIPOBOKIAAETCA M3MeHEeHUEM
CTPYKTYP IMMOKPOBA 3eMJIH, CABUT ILIUT, PA3JIOMBI.

Ha u3MeHeHMe MarHUTHOTO II0JISI PEATHUPYIOT >KUBOTHHIE, PHIOBI,
HaceKoMbIe.

3aBUCHUMOCTh CHJIBI TOJYKa (IO IKaje Puxrepa) OT cKauka
MAarHUTHOTO T10JIs TpUBeJieHa Ha rpaduke (cM. oT4eT). Tak, u3mMeHeHne
TI0JISI B 4,9 pasa MPUBEJIO K IIOJIHOMY YHHUTOXKEHHIO Topoza Arrxabaza,
U3MeHEeHHe M0JIA B 5,4 Pa3a IpUBeJIET K YHUUTOKEHHUIO MOCKBBHI.
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3emeTpsiCeHHE MMPOUCXOAUT Yepe3 CTPOTO OIpeeIEHHOE BpeMs
00paTHOTO ABMKEHUS MATHUTHOTO TIOJI — IIPU JOCTHXKEHUH BEJTUUMHBI
MEHBIIIEH 0,02 % OT HOPMBI (100 %).

HapactaHve MarHMTHOTO TIOJIsI CBeZleHO B Tabsmiy. Ilpm
YMEHBIIIEHUH TIOJISI JI0 KPUTUUYECKOTO 3HAUEHUs ITPOUCXOJUT CPHIB —
3eMJIETPsICEHNE, MPU O5TOM HAKOIUIEHHBIE MOIITHOCTU IIEPeAaloTCs
IIOCJIEZIOBATETBHO.

YuuThiBasi MOIHOE HAKOIUIEHWE MAarHUTHOTO TIOJISI, IIPOUCXOUT
1 00paTHBIN Ipolece — cOpocC I0JIA.

Y kaKJIoro permoHa, M3—3a €ro OcoOeHHOCTeH, CBOHM '3amac
’KU3HEHHBIX CHJI .

T'opon, IIpenen T'opog, IIpenen
Hedreropck -140.000 TaikeHnT -110.000
Cnutaku -180.000 MockBa -126.000
Armrxaba -200.000 Bapgaii6bo -84.000

[Ipy  JIOCTMKEHUM  IPEJIEJIbHOTO  3HAYEHUSA  MPOUCXOJUT
HAKOIUJIEHUE BJIEKTPUUECKOTO TI0JisA, OOpA30BAHHOTO TpymHIioun us 8
aToMOB (OCHOBa pemIeTKH K—cTpyKTypsl). Uepe3 mpuMepHO 10 YacoB
BTOT MPOIIeCC 3aBepIaeTcs, U scTadera mepeiaeTcsa rPaBUTAIMOHHOMY
mosiro  (0Opa3oBaHO TOW JKe€ TPYIIOH AaTOMOB), OHO OTCTaeT OT
BJIEKTPUYECKOTO Ha 12 YacoB.
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3.16. a. 3emurerpsaceHue (IMpoaoJizKeHue)

0" 45E O90'E 135'E180° 135'W 90'W 45'W

IIprMep BO3MOKHOTO 3€eMJIETPSICEHUA.

Hapacranme MarHuTHOTO TOJIsI TPUBOAUT K U3MEHEHUIO BEKTOpa
TPYIIIBI aTOMOB (1) ¥, 0COOEHHO BJIUSET HA PA0OTy CeP/IEUHOU MBIIIIITHI.
B pesynbraTe, Kak Iepeji 3eMJIETPSCEHHEM, TaK M IIOCJIE HEro Pe3KOo
YBEJIMUUBAETCS YHCJIO JIFOAEU C CEPAEUHBIMU 3200 IEBAaHUSMH.

Ha rpaduke (cM. OTUET) IPUBEIEHA 3aBUCUMOCTb U3MEHEHHUS YIJIa
HAKJIOHA BEKTOpa TPYIIBI aTOMOB (1) OT MHTETrpajbHON (IJIOINA/IM)
3aBUCUMOCTH U3MEHEHHOT'0 MarHUTHOTO ITOJIS.

[TosmokuTenbHass o00JIaCTh W3MEHEHHOTO MAarHUTHOTO — IIOJIA
(MOITHOCTB) KOMIIEHCHUPYETCA  MOIIHOCTBbIO Iepexosa (cOpoca)
MpaKTUYecKu 70 HysA. OHAKO MO0 BpeMEHU 3TU MPOIIECChl PA3IUUHBL.
HaxkorteHne 1oJisi IPOUCXOAUT HECKOJIbKO JTHEH, cOpoc — HECKOJIBKO
JacoB.

Uem OoJ1bIlle HAKOIJIEHHAS MOIIHOCTD, TEM C OOJIBIIIEN CKOPOCTHIO
IIPOUCXOIUT cOpoC.
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Taonma peakiui ;KUBOTHBIX, PbI0O, HACEKOMbBIX HA
N3MEeHEeHVe€ MATHUTHOTO IMOJIA.

[Ipesesn 4yBCTBUTEIBHOCTHU
N |HaumeHnoBaHue o

[IPU U3MEHEHUH 11014 %

1 |UemoBek 350

2 |[KopoBsl 210

3 |Cobaku (kpyIHbIe) 210

Cobaku

4 (HeOoJIBIIINE) 170

5 |Komku 144

6 |Kpbicel 128

7 |MbIiu 116

8 |[Tapakansbl 550

o |[Tayku 110

10 (Komapsl, Mmyxu 104

11 |[Pp1OBI akBapUyMHBIE 140

OtpenpHo (Ha Trpaduke) NOPUBEIAEHO BpeMs, Uepe3 KOTOpoe
IIPOUCXO/IUT 3eMJIeTpsiceHue (TTocyie mepexo/ia moJist yepes3 100 %).

[IpenenbHasgs BeJWUMHA I 4eyioBeKa (yrjla HAKJIOHA BEKTOPA)
paBHa 42,262.

Ha ciepnyronuii leHb MarHUTHOE TI0JIE€ PE3KO U3MEHUTC, TaHHbIE
CBe/IeHbI B TaOJIHILY.

HHTerpanpbHas BeJIMYMHA MAarHUTHOTO MOJIA K MOMEHTY Ilepexoza
3HaUE€HUsA Yepe3 HOPMYy COCTaBUT 14.000, YTO COOTBETCTBYET
W3MEHEHUIO yIJjla HaKJIOHA BeKTopa IPymIibl aTOMOB (1) Ha 1,9 rpajayca.
YuutbeiBasg, uto y 38% HaceseHUsd ropojia X 3TOT Yrojl B HAcCTOsIIee
BpeMs B CpeJHEM COCTaBjsdeT 40,5 Ipajyca, 3Ta YacTb HaceJeHU:d
BbIMHUpAaeT elle A0 3eMJIeTPSCEeHUusA, B TeueHHe IMPaKTUIeCKU

OJTHOTO JTHS.
MouiHbIN «yZap» MarHUTHOTO IOJiA IO ropoay X Oyaer
COIIPOBOKAATHCA 3MEHEeHUeM CTPYKTYPbI BEpXHEN

MOBEPXHOCTHU — NPOBAJIBI TEPPUTOPUH.
Kpome ToOro, yuyureiBasg HaJIu4de SJIEPHBIX PEaKTOPOB B 30HE
3eMJIETPSCEHUS, IPEAIIOJIaraeTCsd CUJIbHOE paJiuallUOHHOE TTIOPAKEHME.
PazHOCTB 110 BpeMeHU MeX/1y CPBIBOM MAarHUTHOTO MOJIS ¥ CPBIBOM
3JIEKTPUYECKOTO II0JI1 COCTABJIAET 10 YaCOB POBHO.
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PazHOCTp 1O BpeMEHM MeKAy CPBIBOM JJIEKTPUUYECKOTO IOJA U
CPBIBOM I'PABUTAIIMOHHOTO II0JISI COCTABJISAET 13 YaCOB POBHO.

MoOMTHBIN MOTOK MAarHUTHOTO U 3JIEKTPUYECKOTO MOJIeN 32 CyTKU 0
3eMJIETPSICEHUA y:K€ HHKOIO HE€ OCTaBUT B KHUBBIX (M3 TeX, y
KOTO0 yTroJ 43,84 rpaayca), Tak Kak yroj HakJIOHa BEKTOpa T'PYMIIbI
aTOMOB (1) YBEJTUYUTCS Ha 4,62 Tpajyca U COCTaBUT JIJIs BCEX KUTEJIEN
3HaueHue 00JIbIle IpeiebHOoTO (43,84 rpagyca).

[Iporecc dbopMUpOBaHUA MOIITHOTO OTPUIIATEIBHOTO MAarHUTHOTO
nmosisi rpynnbl Mg 3aBepmiuTcs, U 3cradera  IepefaeTcs
MIOJIOKUTETbHOMY 3JIEKTpUYecKOMY MoJiio Eg.

[Iporiecc ¢popmMupoBaHUA MOJIA 3aBEPIIWJICA 4YEPe3 Q YacoB 45
MUHYT Itocjie GOpMUPOBAHUA MAarHUTHOTO IOJIS.

Acradera 1mepesaHa rpaBUTanOHHOMY Moo Gs. Ilome -
MOJIOKUTETbHOE, HAIIPaBJIE€HO OT IeHTpa 3eMJIH.

KcraTu, kpuTruueckas TOUKa 3JIEKTPUYECKOTO I0JIA /1A ropoja X —
yBeJIM4eHHe Ha 130000% OTHOCUTEJIBHO HOPMbI. KpuTHUdeckasa Touka
JJTSL BJIEKTPUUECKOTO TI0JIS JIOCTUTHYTA, OCTAJICA MOCJIEHUN STAIl.

YuuTpiBasgs BJAUAHUE BJAKHOCTU U TrpadUK HAKOIUIEHUS
rpaBUTAIIMOHHOTO T10JIA, BBEJIEM TabIuIy pereHepanuu
rPaBUTAIMOHHOTO MOJIA.

Ob6paTuM BHMUMaHHE HAa TO, YTO B MpOIlecce pereHeparuu IoJs
pPE3KO U3MeHseTC s TeMIepaTypa.

[Ipomiecc pereHepallid TPaBUTAIMOHHOTO IIOJII  3aKOHYEH,
caeAylolnui 3Tan — (POPMUPOBAHUE MOIIHOCTU TI'PABUTAIIMOHHOTO
niosis1. HauanpHOE 3HaYeHUe = 7,1 6asia no mkasae Puxrepa moaydeHo B
nporiecce pereHeparuu. [Ipy HakOIJIEHUU MPOUBBOJIUTCA YBEJTUUEHUE
MoIHocTH (6asia mo mkasne Puxrepa).

OT KOHIIA pereHepalluy I'PABUTALIMOHHOTO TOJIS O CPbIBA MO —
11 4aCOB, YTO YKJIA/IBIBAETCA B INANIa30H TOUHOCTHU.

W3MepeHus MPOBOAWIINCH B 36 OKTaBe, JJIs1 TOTO, UTOOBI MEPEeUTH
Ha 28 OKTaBy, HEOOXOUMO 3HAUEHNE Pa3/IeIUTh Ha 256.

[Ipu pacueTe UCIOIB30BAIOCH BpeMs 36 OKTaBBI, AJid Ilepexojia B
«HaIe» BpeMs He0OX0UMO BBECTH MOMTPABOUYHBINA KO3 DUIIHEHT.

OtMmeTtuM, 4TO 3TO — CHOPMHUPOBAHHOE 3eMJieTpsceHHe. Temnepb
HAJI0 €r0 «HUCIleUub» — JIOBECTU JI0 HYKHOTO Oasiyia, OTHAKO HET MOJIHBIX
JTAHHBIX T10 CUJIE 3€MJIETPSICEHUS.

[Ipexxae 4yeM MPUCTYNHUTh K PacCMOTpeHHI0 Tpadmka, obpaTtum
BHUMAaHMe Ha HAaIPaBJIEHHOCTh MOJIEW U UX B3aUMOCBA3b.
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B omimune or wiaccuueckodl ¢usuku (rae oTpuIaTeIbHOE
MarHUTHOE II0Jle  Ha3BaHO  JJIEKTPUYECKUM, HET  ITOHATHH
AJIEKTPUUECKOTO U TPABUTAIIIOHHOTO IIOJIEH), pas/iesluM JIefcTBHUe
TOJIEN.

ITocaaenoBaTe/ IbHOCTD 3€MJICTPACEHUA.

—Hapacranue Hanps:KeHHOCTM MArHUTHOTO MOJisA. JTOT (GaKT
MOKHO U3MEPUTDH, UBMEHEHUE OTMEYAIOT «3KCTPACEHCHhI», HO HA 3TOM
HX CIIOCOOHOCTH 3akaHumBaioTcsa. OT Havasia HapacTaHUs MarHUTHOTO
TI0JISA ZIO 3EMJIETPSICEHUS MOYKeT MPOUTH JOCTATOYHO MHOTO BpeMeHU. B
TO K€ BpeMsd, KojiebaHUs MATHUTHOTO MoJii He 00s3aTesabHO
COIIPOBOXKAIOTCS 3€EMJIETPSACEHUEM.

—Pe3koe  yMeHbIlleHHWE  HANPSKEHHOCTHU  IOJIOKUTEIHHOTO
MAarHUTHOTO II0JIsI, 0Opa30BaHUE «BUXPs» ABYX MArHUTHBIX MOJIEH —
TIOJIOKUTEIBHOTO U OTPHUILIATEIHHOTO (OTpUIlaTebHOE I0Jie B (pU3UKE
IIpUHUMAETCA 3a 3JjeKTpuueckoe). PopMupoBaHUe OTPULIATEIHHOTO
MarHUTHOTO TOJIs.

—bpicTpoe  HapacTaHuWe  HANPSXKEHHOCTU  OTPUIATEIHHOTO
MAarHUTHOTO IIOJIsl, IPU JOCTHIKEHUH MPEAEIbHOTO 3HAYEHHUS — CPBIB
TIOJIA.

—IIpu oCTHXKEHUN MaKCUMyMa HaNPS>KEHHOCTH TOJI0KUTETHLHOTO
MarHUTHOTO moJjdg (1M.1) IPOUCXOAUT HapacTaHUEe HANPSIKEHHOCTU
BJIEKTPUUECKOTO W TPABUTAIIMOHHOTO ToJiek (B cOBpeMeHHOU (pusuke
He U3BECTHHI).

—IIpu Havasie GOpMUPOBAHUA OTPULIATEIFHOTO MAaTHUTHOTO IOJIA
(1.3) mpoucxoauT oOpa3oBaHUE «BUXPA» DJIEKTPUUYECKUX IIOJIeH —
MOJIOKUTEJIBHOTO U OTpUIlaTeJbHOTO. Ilporecc 3akaHumBaeTcs MPU
CPBIBE OTPUIIATEIBHOTO MAarHUTHOTO TIOJIS.

3/1ech BBOJIUITCSA TepBasi KOHCTaHTa — km=72 4yaca. 9To 3HaUeHUE
MIPUMEHUMO K JIIOOBIM 3eMiieTpsiceHus M. OTMeuaeT BpeMs OT Impoljecca
HapacTaHUs OTPUIIATEILHOTO MAaTrHUTHOTO T0JIAA /IO 3€MJIETPSICEHUA.

6.Hapacranme Hanps>KEHHOCTH OTPUIATEJTBHOTO MAarHUTHOTO
TI0JIS ¥ CPBIB.

B MOMeHT cpbIBa OTPHUIIATEIPHOTO MAarHUTHOTO TOJISA TPOUCXOAUT
oOpa3oBaHNEe «BUXpsA» TPaBUTAIMOHHBIX ToJied. [lo 3aBepiieHUn
«BUXpsi» o0Opasyercss AOCTaTOYHO MOIITHOE TpPaBUTAIIMOHHOE TIOJIE
OTHOTO U3 3HAKOB (COOTBETCTBYIOIlee TOPU3OHTAJIBHBIM  WJIN
BEPTUKAJIBHBIM TOJTYKAM pu 3eMJIETPSICEHUN). CpriB
rPaBUTALIMOHHOTO II0JIS1 — 3eMJIETPSICEHUE.
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Bropas koHcraHTa — Kg=60 4acoB. ITO 3HAUEHHE BPEMEHU OT
CpblBa 3JJIEKTPUUECKOrO NoJiA [0 3emiieTpsAceHusa. Hapacranue
HaOpsKEHHOCTH TPAaBUTAIIMOHHOTO IIOJIA OJIHOTO 3HAaKa Iepej,

HakonieHHe MOMHOCTH 3€MJeTPsICeHHs
MopMHpOBAHHE lmcah
3eMiIeTpsiCeHus

I'paBUTATIHOHHOE ITOJIE
HakonileHHe MOIMHOCTH Ky = const
P
Buxpb moiueii
CpoiB oas
CpoiB| moa
23.00| DaeKTpHYECKOE g€ (3emneTp CET €}
kg = ¢onst
— A
Bu:_ckpb noaei
/ - M,M'
/ o Sﬁ
MargyaTHOE HoJe
M 41.95
15.15
3.15 3]15
12.00 00.00 315 2015 5l31 15.15 3.15 608 7.52 3.15| Yac
15.11  16.11 17.11 18.11 19.11 20011 HeHs

3emyieTpsiceHreM (GOPMHUPYET CHIY 3eMJIeTpsiceHusa (OIpenessseM II0
mkase Puxrepa).
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3.16.B. 3emurerpsacenue (OKOHUaHHE)

JIr00oe 3ewyeTpsiceHUEe KBAaHTOBAHO II0 BpPEMEHHU
oOpasoBaHUus.

3a KBaHT IEPEXOAHOrO IpoIiecca MPUMEM BPeEMS MEXKIY HadaioM
«BUXPS» DJIEKTPUUECKOTO IOJISA M HAYaJIOM «BHXPsI» TPABUTAI[HOHHOTO
mosisg. YeM OoJibllle 1O BPpEMEHU 3TOT KBAaHT, TeM OOJibIlle OayI IO
mkase Puxrepa.

Htak, ky - KBaHT IEPEXO/THOTO MPOoIlecca.
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TabJiuIia mepexoaHbIX MMPOIECCOB.

3HaueH

HaumenoBanue
ky

— Haugaso POCTa HAIIPAXKEHHOCTH MATI'HHUTHOTIO I10JIA

MakcumasibHas HaIIpAK€HHOCTb MalrHUTHOTO I10JIA

Hauasio cOpoca HaIps:KeHHOCTU MarHUTHOTO ITOJIS

Hauaso « BUXPA» JIEKTPHUYECKOT'O I10JIA

Hayuasio «BuxpsA» rpaBUTAlMOHHOTO IT0JIS

[lepexoj1 yepe3 «0O» — KaueJyield BUXPA FPAaBUTAIMOH-
HOTO M0JIA

S (G|~ [N|O

3aBepmeHHe IIponecca opueaTannnu aToOMOB, ITIOAJIEXKa-
MUX ABUXKEHUIO

11 Hauasio 3eMJIETPSACEHUS K KKK

12 BoccraHoB/iIeHHME MAarHUTHOTO I10J14

13 BoccraHoBieHue SJIEKTPHUYECKOTI'O IT10JIA

14 BoccraHoBieHue rpaBUTAllMOHHOTIO I10JIA

IIIxasa onpeaesieHuna 6a/ia mo Puxrepy B 3aBUCUMOCTH OT
kBaHTa — Kv.

3uauenue ky baz no 3uauenue ky Bajur o
Puxrepy Puxrepy

5 MUHYT 1 6 4acosB 7

15 MUHYT 2 0 4acoB 8

30 MUHYT 3 12 4acoB 9

14ac 4 18 yacoB 10

1,5 yaca 5 24 yaca 11

3 Jaca 6 36 yacoB 12

3ameuaHnue.

[To maHy, 3eMJIETPSCEHUE JOJIKHO «CO3PETh», HO HEOOXOAMMO
y4ecThb, UTO 9 Oa/UIOB JJIsI BEPTUKAJIBHOTO TOJYKA (BHH3) MajiOBaTo.
[TosToMy y UepTel B 3TO BpeMs JA0JI:KEH ObITh aBpaJ (yaaieHue
MarMbl ¥ TOATOTOBKA K MNpHEMY BCel TOW «YE€PHOTBI», KOTOpasd
HAXOAUTCA HA TTIOBEPXHOCTH). « OCBOOOKIEHNE MECTa» COITPOBOK/IAETCS
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POCTOM HAMPSKEHHOCTU TPABUTAIIMOHHOTO TMOJIA U yBeJIUYEeHUEM
b6asuta mo ImKaje Puxrepa, Mo3TOMY IpeABapUTeIbHbIE ITOKa3aTesn
paspylieHnii HeoOXOIMMO CKOPPEKTUPOBATh B XY/IIYIO CTOPOHY.
CoOTBETCTBEHHO C/IBUTAETCA BOCCTAHOBJIEHUE MOJIEN.

B BelmenpuBeaeHHOU WH@OpPMAINUU YIyIleH HeMaJOBa*KHBIN
dakTop — UTO ke Takoe 3emJieTpsiceHue. [locsie BBISICHEHUA 3TOU
MO3UIINHU OYJIyT c/leJIaHbl HeOOX0UMbIE TIOITPABKU.

Pagmyc camoro 3semiierpsiceHuss — 80 KM. OTrojioCKU — HaMHOTO
JlasIbIIIe.

Hrtak, o6pa3oBaH map paguycom 80 KM, ¢ IIEHTPOM Ha
IIyouHe 12 KM. Bo-TlepBbIX, 3TOT IIap HEOAHOpOoAeH. PasHas
SHepreTuYecKasi 3aBUCHMOCTD «CIIEIVIEHUS» aTOMOB, 0COOEHHO aTOMOB
BOJOPO/ia — IPUCYTCTBYIOT BCE BOJOPO/IHbBIE TPYIIMIHI.

Bo-BTOpBIX, HAC «TpsceT» He 3JIEKTPOH-BOJIbTAMU, & KAKHUM-TO
HOBBIM 3HAUYECHUEM YCKOPEHUA CIIbI TAZKECTH.

B Tperbux, Ao/KHA OBITH OJHOPOJHOCTH CIEIJIEHUS CTPYKTYP
BOJOPO/IHBIX aTOMOB.

B ueTBepThHIX, KAK-TO JOJKEH HU3MEHUTBHCS HapaMeTp YCKOPEHUA
CHUJIBI TSKECTH.

W, HakoHell, B IATHIX, HAC «TpsICET» OUYeHb OBICTPO (IIOUTH
MT'HOBEHHO), TO €CTh I CTPYKTYP MAOJI?KHO HU3MEHHUTHCA BpEMs, TO
€CTh 3eMJIeTPACEHUE MPOUCXOANUT He B Hallle BpeMH.

Bce 5Tu (hbakTOpBI CABUTAIOT AATy Havasia 3eMieTpsiceHus Ha ky=1.

PaccMmoTpuM mocsie/1oBaTeIbHOCTh MPe0Opa30BaHUN.

Hauasno Koneny IIpeo6pazoBanue OkraBbl 3aKOH

ITpumeuanue
(kv/m3 ToJIbKO
R
15.15 |[16.17|)— 36—>28 , |ATOMBI
>Kr/m3 Hs

OO11ee BpeMs mpeoOpa3oBaHUsA — 1 Yac 3 MUHYTHI.

O6paTI/IM BHHUMAHHE, YTO ITPOUCXOAUT CMEHA OKTaB.

Hauasio Konern IIpeo6pasoBanue OkraBbl 3aKOH
ITpumeuanue

KI'/M— JIA Hs
16.1717.18 / 28—->21 R2I[
>M/ceK? M3MEHAEeTCA
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YCKOpeHUe
CHJIBI
TSI?KECTH

OTMeTuM, 4YTO 3TH JaHHBIE JJIA TJIyOMHBI 12 kM. IIpoBens
KOHIIEHTpUUECKHE OKPY>KHOCTH, MbI MOJIYYUM HECKOJBKO JIpyTHUe
JaHHBIE.

Hauasno|Koner |[Okrasa |[[[pumeuanue

dopMupoBaHUe €IUHON CTPYKTYPbI JJIsI BCEX

17.18 |18.19 |21
JJIEMEHTOB C IIapaMeTPOM 0,46

HaszHaueHMe 3TOro mapaMeTpa IMoka HesICHO, HO CTPYKTypa 3eMJIN
ObLIa cO3/aHa ¢ 3TUM IMapaMeTPOM 3a 144 Jaca (6 gHert).

Jlo 5TOro M3MeHeHUs IMMapaMeTp CTPYKTYPbhI JJIsI KaXkKJAOTO aToMa
OBLII CBOIA.

Hauaso|[Konern |[OkraBa  |[Ipumeuanue

Bpemsa yckopaercda Ha 15 OKTaB AJiA

18.19 |18.49 [21—->36 BCEX aTOMOB

Kcratu, «Hame» BpeMs — 128 OKTaBa, TO €CTh BpeMs
YCKOPUJIOCH B COTHH pas3.

Hauasno Konern IIpeobpa3oBanue OkraBbl 3akoH [IpuMmeuanue

[lepeBosr B CTpPyKTYypy u3 8

18.49 19.26 He —> Hs 36 —>21 aTOMOB

UeM BHIIIIE UCXOTHOE «3arpsi3HEHUE» CTPYKTYp aToMamMu Hg, TeM BbIIITe
6aJu1 3eMJIeTPsCEHU .

HauaJio Konen OkTaBa [Ipumeuanue
J1s1 ¢ (M/cek2?) BpeMs yCKopseTcs
19.36 19.41 21—>32 Jla g (m/ ) Bp yCKOPp
B 11 OKTaB
Hauaso| Konen |Oxrasa [Ipumeuanue

O6Bs3Ka Bcex 1eMeHTOB 1mapa Hg

19.41 20.19 32 CTPYKTYPHBIM ITapaMETPOM 0,46

20.19 23.49 |32->21| g Hs Bpems yMeHbIIaeTcsd B 11 OKTaB
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23.49 (3.15—22.11/21->38|| B 17 okTaB yBesimumnBaetcsa g (M/cex?) mo Hs

Tak xak AOMa, JIIOAW, JKUBOTHbIE HaXOAATCA BHYTPH IIIapa, BCE 3TO
ImoasepracTcad N3SMEHEHUIO.

TaoJiuiia nmpeaeJabHbIX 3HaYeHu mo Hg
(3HAueHUE 1A pa3spylIeHUA I CMEPTH)

%Hs HaumenoBanue IIpumeuanue
['nbenp. [lake B caydae BO3MOXKHOCTHU

15 YesroBek
CIIaCTUCh, YEJIOBEK 3TOr0 He JiejIaeT.

8,5 JKuBoTHbBIE I'mbesnb
31aHusd,
17 Ecyii mpolnieHT BhlIlle, 3JaH1e Pa3pylIaeTcs
COOPY>KEHU A

TakuMm o6pa3zom, MPpUPOAA ce0A OUUIIAET, OCTABJIAA TOJABKO
TO, UYTO COOTBETCTBYyET HOPME.

Hauaso | Konernr | OxraBa [Ipumeuanue

PazaesneHue Ha ;KUBBIX U

3.15 15.15 | 38—>21 MepTBBIX

15.15 3.15 21 OO0Bs3Ka CUCTEMBI

PpIOBI, *KUBOTHBIE, JIIOU, COOPY:KEeHUs, uMmeBIine % Hg Oosblie
HOPMBI, MOJIy4aloT 100% cojepkaHue (Ipesies), ecjii MeHbIIE HOPMBI,
MIPOU3BOIUTCS cOpoc /1o 0% (TO ecTh, ewe do kamacmpodvt MUP
Yorce pazoeneH HA HCUBHIX U MePMEBHLX).

YT0oOBI HUKTO HEe «pa30erkasics», IPOU3BOAUTCA Pa3MeETKA KHUBOTO
¥ MEPTBOTO.

3a 7 ceKyH/] IPOUCXOAUT HapacTaHUe JI0 12 6aJIIOB, U 3a 5 CEKYH -
IMaJieHre MOIIHOCTH, Yepe3 2 CEKyHJbI IT0Cie YCTAHOBKHM MaKCHMyMa
HHU3KOYACTOTHBIE KOJIEOAHUS JOCTUTAIOT 120 Jleuoer.

Bce, 4TO mOATOTOBJIEHO B pe3yJbTaTe JIUTEIBHOU M KPOIOT/IMBON
paboThI (B TeUeHHE 7 JHEN) Tpeobpas3yeTcs.

Cucrema, TakuM 00pa30M, OUMIIAET ceOA OT Tpsi3U, T.€. TPSA3b He
YTHUJIU3UPYETCS, a TIOIIPOCTY UCUYE3aET.

HoBbIl MUup npocsitaercs 6e3 rpssu.
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BoccranasyimBaercsa nmapametrp pH Bogabr (¢ 5,4 710 7,4), Ucue3aer
MOYeBas KHCJI0Ta B KPOBH, ee 3HAaUEHHE HOPMAaJIN3yeTCs.

[IpounmaioTci MO3TH Yy OCTABIIMXCA B  JKUBBIX, MHUP
npeobpasyeTcs.

ITocne 3emieTpsiceHUs ropoy; X CTAHOBUTCA CAMBbIM YHCTBIM
ropogoM. Cioyia «pBaHyTCS» OCTaTKU TPsA3U (Mapojepbl), HO CJIEAyeT
BTOPOM TOJTYOK M CHCTEMA «JIOMETAET» MYCOP.

Cnenyromasa «yOopka» — 4yepes 40 aHeH, 1mo rpaduky. OTMeTum
HEKOTOPbIE 0COOEHHOCTH.

35 OKTaBa — OKTaBa CMEPTH, KaK HU CTPAHHO, COOTBETCTBYET
OKTaBe a30THOTO OJIOKa cymep MOJIEKYJIBI BOJABI UeJ0BEeKa, U BHUJIHMO
OTCIO/Ia CJIEAYeT, YTO MHUD BeueH, a KHU3Hb UeJIOBeKAa 3aBUCUT OT €ro
JIeSTHU.

38 oKTaBa — OKTaBa KH3HU (B «HAIIIEM» BPEMEHI).
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3.17. IKCKYPC B HCTOPHIO

Ha 3emsie mocse moroma B OCHOBHOM HCHOJIb3yeTCA 10-Had
cucreMa cuuciaeHus. OHa y/ioOHee OCTAIbHBIX CUCTEM CUMCJIEHUA — KaK
II0 CYETy, TaK U IO Ipe/CcTaBJeHU0. B oTiinume OT KOPOBBI, KOTOpas
HCIOJIb3YET JBOMUHYIO CHUCTeMy (KOMbITa pa3/IBAaMBAaIOTCs), UEJIOBEK,
Kak Ijapb MPUPO/JIbl MOKET HOPMAJIbHO UCIIOJIb30BaTh MEPe/IaHHbIE EMY
OT OAHOKJIETOUHBbIX (1Mo /[apBUMHY) PYKH U HOTH C TOTOBOH 10-HOU
CHCTEMOM.

Het He0OX0IMMOCTH HAIIOMHHATh, YTO YUCJIO PYK U HOT (a Takxke
YHUCJI0 TAJIBIIEB) Y BCEX HAPOJIOB, Jlake Y N30paHHBIX, ObLJIO IPUMEPHO
O/IMHAKOBO, U TIO3TOMY B DOSHIUKJIONEAUMN IAPUIIBI HAyYK —
«MaTemaTtuueckOl SHIMKIONEAUU» — YKa3aHO, 4TO COTJIACHO
VIMHAHBIM IUIACTUHKAM (@ 5TO, KaK M3BECTHO, CAMbIM JOJTOBEYHBIN
MaTepuai), Ha 3eMJie BCeMU HapOJaMU HCIOJIb3yeTcad 10-Has crucreMa
cuyucieHus. EcTh HEOOJbIIINE OT/IUYMS JIUIIb B HATTMCAHUU OT/IEJTbHBIX
mudp u crnocobax BHIUYUCIEHUS TPOUHBIX UHTerpasioB. Kpome TorO,
n300peTeHre KOMIIbIOTEPA HE TPUBHECJIO HUYETO HOBOTO — YHCJIO OBLIO
BBIUMCJIEHO, U JIOCTATOYHO TOYHO OJJHOBPEMEHHO € M300peTEHNEM JIyKa
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u crpen. Keratu, nmpu m300peTeHUN KOMIIbIOTEpPA, Iaph IMPUPOJbI He
cTaJl yTPYk/AaTh cebsl MOJIHBIM IEPeBO/IOM Ha 0a3y KOMIIbIOTEpa 10—
HOW CHUCTEMBI CUMCJIEHHs, a HCII0JIb30BaJl KOPOBbI0 — JBOUYHYIO,
II0Ka3aB BCEMY KHUBOMY Ha 3eMJle, YTO KOMIIBIOTED IIOKA CTOUT HUKE
yeJOBEKA I10 YPOBHIO Pa3BUTHS U HE CIIOCOOEH CaMOCTOSITETHLHO
pPa3BOpPauYMBaATh PEKU U CTPOUTD JIEKTPOCTAHITUU.

OpHako, Kak U B J0OOUW 0OOYKe, B HCTOPUM TOXKE IIOIAAeTCs
7IeToTh. B KadecTBe Takoro MAerts, KOTOPBIM MOKET HCIOPTUTH BCe
JIOTUUECKOE TOCTPOEHNE HATJISTHOTO MCIOJIb30BAHMS 10-HOU CUCTEMBI,
npezcraBieHa AHriud. Tak Kak 5Ta cTpaHa OTJajleHa OT OCHOBHOU
UBWJIN3AIIMM, U HE MOTJIa NPEeANOoJ0KUTh, YTO HA 3eMJIe ellle UTO—TO
CYILIECTBYET, TO OblyIa BHIHY K/I€HA HCII0JIb30BATh COOCTBEHHYIO CUETHYIO
U MeTPUYECKyI0 cucreMbl. Hampumep, sapj, OYHT, IIWIJINHT, U T.J.
[IpaBaa, B KOHIlE 3TOTO BeKa AHTJINIO, HAKOHEI[-TO, CTA/IN MPHUOOIIATh K
MHUPOBOU IMBUJIUBAIUY, U TO AOCA/THOE HeJlopa3yMeHue, YTo AHTJIUA B
IIUBUJIN30BAHHBIA BeK ObLJla HOCUTEJEM JpeMydero 3a0JIy:KAeHUs
OTHOCHUTEJIbHO UMCJia HaJbIeB HA PyKaX U HOTAX, YKe HCIIPaBJIEHO, U B
SHITUKJIOTIETUSX 3TO HeZJopadyMeHHe yiKe He 00CyKIaeTcs.

OmHako MOKHO cJejlaTh M 3aMeuyaHue — TOJbKO B AHIVIUU
3aMeTUJIU, YTO y Ilaps MPHUPOABI eCTh, KPOME IaJblleB, PyK U HOT, U
JIpyTHE BBICTYIAWOIIME JIETAJIM Tejla U BCe, UTO BBICTYIIAeT, U OBLIO
cocuuTaHo. Bo3dMoOKHO, mocsie moroma B AHIVIMM ObLI OCTAaTOYHO
)Kapkuil KiIuMMar (B OTJIMUME OT OCTaJIbHOTO, TI/le HaOJIAaIoch
obJiefileHeHne), U JIIOJIU MOTJIM CIIOKOWHO IePeCYUTHIBATh y cebs U y
cocefiei Bce, UTO yCHelT 3aMeTHUTh.

Co BpemMeHeM KJIUMAT BBIPOBHsICS, W MO3TOMy AHIIUA 06e3
0cob0ro COmpoTUBJIEHUSA TEPEIa Ha UCI0JIb30BaHNE B IMIOBCETHEBHOM
’KU3HU 10—HOU CUCTEMBI CUUCTIEHUS.

Ho xoBapcrBo AHIViMK B TOM, UTO OHA IIepeHecsia 12-HylH CUCTEMY
CUUCJIeHUS BCEMY IUBHJIN30BAaHHOMY YeJIOBEUECTBY, I UMEHHO 3TOT
IIEPEHOC U PEITU Cy/Ib0y pa3BUTHS IUBWIU3AIUU. [I[pUHATO CUUTATB,
yTo B My3bike (¢dopTenmaHo) CyIIeCTBYeT TOJbKO HeMeIKas U
dpanIy3ckas cucTeMbl 3ByUyaHUs. Ec/iM MPUCMOTPETHCA, TO OKAMKETCH,
YTO OKTaBa COJEPIKUT 12 KJIABUII, ITO3TOMY, KaK Obl OHU He 3BydYaJIH,
9TO — aHIVIUMCKAsA CUCTeMA.

Kpowme Toro, mpuHST 7-Mu ypoBHeBbIN peructp (do, re, mi, fa, sol,
la, si), mobaBjieHHBIH 5 IIOJyTOHAMU — II0 YHUCJAY ITaableB (cm.
pacIoJsioKeHue B HavaJie IIPUJIOKEHUA). HenpaBuibHoe
HCIIOJIb30BAaHUE AHIJIMMCKOM CHUCTEMBI MPUBEJIO K TOMY, UYTO Y
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HEKOTOPHIX HAPOJIOB MOSBUJIACH IIOTPEOHOCTH IIPUBECTU B COOTBETCTBHE
C QaHIVIMACKOHN CUCTEMOU HEKOTOPBIE BHICTYIIAIOIINE 3JIEMEHTHI CYETHOMN
cucteMbl. M yKopauuBaHUE 3STHX 3JIEMEHTOB (B COOTBETCTBUHU C
MIOJIyTOHAMH) JIOJKHO, IO 3aMbICIy, IPUBECTH, COTJIACHO JlapBUHY, K
TapMOHHU C My3bIKaJIbHBIM PSZOM, IPUHATHIM BCEH MUBHJINU3AIEN 3a
OocHOBY. Hen3BecTHO, Ha CKOJIbKO TIOJIYTOHOB HAJI0 Cpe3aTh JIeTaJIh
BBICTYIIAIONUX YacTed Teyia, YTOObI TApMOHHUYHO BJIUTHCA B MUPOBYIO
nmuBwiIn3anuio. [IpaBia, B HEKOTOPHIX CTPaHAX MPAKTUKYETCSA OObruait
BOOOINE y/aIATh (Hampumep, HPU CIy:kKO0e B TapeMax) OTAeJIbHBbIE
CUETHBIE JJIEMEHTHI, HO 5TO He MellaeT B HACTOSIIEe BpeMs
MIPOU3BOJIUTh HEOOXO/IMMbIE pacueThl, 0COOEHHO IIOC/Ie U300peTeHus
KOMITbIOTepa. MOXKHO, KOHEYHO, BBIIBUHYTH THUIIOTE3Y, UYTO IIOCJIE
IIOTOIIA BCE MBIIIN COEKATN B AHIVIMIO, M KOTBI, UTOOBI UX COCUUTATD,
HCIIOJIb30BAJI COOCTBEHHYIO CUETHYIO CUCTEMY, UTO U OBLJIIO 3aMeYeHO.
JTa NPUBBIYKA y KOTOB COXPAaHWJIACh /IO CUX IOP, U KOTJA UM Heuero
7ieJ1aTh, OHU BCIIOMHUHAIOT PO BOJIBHYIO *KU3Hb B AHIJINM U HAYWHAIOT
IIePECUNTHIBATh UHCJIO ChEJEHHBIX MBIIEH. 3arajka 371eCb B TOM, UTO
ITUBIJIN30BAaHHOMY Y€JIOBEUECTBY JI0 CUX IOP HE M3BECTHO, B KAUECTBE
Yero KOThI UCIIOJIb3YIOT CUETHBIE (TO €CTh BHICTYTAIOIIE) 3JIEMEHTHI — B
KauecTBe CUETHOM CHCTEMBI WIN B KauecTBe MY3bIKJIBLHOIO IieHTpa (a
BJIPYT 9TO MEPEeaTINK?).

BMmecre ¢ OHSATHEM «I0KHHA» €CTh €Ille U «UYePTOBa JI0KMHA».
9TO, BUAMUMO, YTO-TO M3 00JIaCTU T€HETUKH — KOI/Ia BMECTO OJHOTO
CUETHOTO 3JIEMEHTa OKa3bIBaeTcs BTOpou aybsib (onmucano y bepHapaa

[Ioy).
[Ipu urpe Ha QopTEenmUaHO WHOT/AA WCIOJIB3yeTCs METPOHOM, U
3lleCh MPUIIOCh BBECTU TIOHATHE BPEMEHU — 12-Hasfd CHUCTEMA,

YMHOKEHHas Ha 5 IIaJIbIIEB JIEBOM HOTH, JAIOT YHCJIO CEKYHZ, a
YMHOKE€HHasl Ha 5 MaJIbIeB IPAaBOM HOTH — YHUCJIO MUHYT. 24 Jaca — 3TO
1epBOOBITHAS CyIpy:Keckasa mapa. JlajbHeHulyo KaJIuOpOBKY MOKHO
IIPOU3BECTHU 110 3BE3/aM, UCIIOJIb3YS TOT K€ MPUHITUI —12 MeCSIEB, 12
3HAKOB 3oAuaka. Hemapom O—oTcyeTa BpeMeHH IIPOXOJUT dYepes
HCTOPUYECKH  CJIOKUBIIMECS  TPEACTaBJIeHUsI O BpPEMEHH WU
npoctpadcTBe (Mepupmadn I'puaBuya). B Poccuio 12-Has cucrema
CUHCJIEHHs TPUIIIA U3 CKa30K (4 CTOPOHBI CBeTa M 3 HaIlpaBJIEHUS
JIBIKEHUS).

Aurnuiickuii MatreMaTuk ['aMuibToH (rmposkuBas B JlyOsiuHe), BB
12-HYI0 CHCTEMY B MaTeMaTHKy B BHJEe WIPhl (12-TUTPaHHBIN
mo/lekasip). 3amedeHa OJHA OCOOEHHOCTb PpelleHHs  3ajauu
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l'amunproHa Ha 9BM — MMeHHO Ha 3TOM pa3MEpPHOCTH 3aj/lauMl Bce
CYIIIECTBYIOII[E METOBI PElIeHus MMO/I00HBIX 3a/1a4 (11epebop) U MeTo/
«KanelockoI» 1al0T OJTHO U TO K€ BpeMsI pelleHus.

Henbas yiyckatb ¥ TO, YTO MHOTO BEKOB Hasajl, KOTJa aHIJINYaHe
He TIIOZI03pEBAJIM O CYIIECTBOBAHUM CTOPOHHEW I[TUBUJIM3AIMUU HA
3eMsie, OHH MBITAJINCh HAWUTH XOTh KaKyIO-HUOYAb ITUBUIU3ALMUIO B
KocMmoce, a1 4ero mOCTpOMJIM Ha Iore AHIJIMU 00CEpBAaTOPUIO U
nepegaBaiim B Kocmoc cooTBeTcTBywINyl0 uHPopMamnuio. Yepes
HECKOJIBKO COTEH JieT OTKJIUKHyJach lomybas 3Bes3sa, KoTopas B
IEPBYI0 O4Yepeab 3alpocujia KOHTPOJIb CHUMBOJIUKM (Hammpumep,
KeJIbTCKUU KpecT). CHMBOJIMKA cTajla OTOOpakaTbCA Ha TOJAX
MIIIIeHUIIbI, HO aHTJIMYaHe yKe 3a0bLIM He TOJBKO TO, YTO U KOMY OHU
MOChLIAJIA, HO ¥ 3BHAUEHUS CHUMBOJIOB.

[TosBnsAtOIIMEC KPYTHM BBIZBIBAIOT HHTEPEC CIEIUAJIMCTOB U
bubuCu, 1 Bce pa3BogAT PyKaMU — YTO-TO 3HAKOMOeE, HO HEIIOHATHOE.
Ho nmeHHO 371ech U HAZI0 UCKATh KOPHU 12-HOW CHCTEMBI CUHUCJIEHUS.
HewnsBecTHO, KAaKOU CTOPOHOM aHTJIMYaHE Pa3BOPAUYUBAJIUCh B MOMEHT
nepenaun nHGOPMAIINU, U B KAaKOU IOCJIEI0BATEIBHOCTH (M CKOJIBKO
HapOJy B 3TOM y4acCTBOBAJIO), HO CIIOCOD Ilepeaun OKa3ascs I0BOJIBHO
npoctbiM. 1306ITOK MHMOPMAITUHY BCeria BpeeH, ocobeHHo B KocMmoce,
U 12-Has CHCTeMa CUMCJIeHUs OKasajlach HACTOJIbKO MH(GOPMATUBHOU,
YTO K HEeW HpUeTCsl BEPHYTHCA ellle pa3, HO y»Ke He Ha JIOCTUTHYTOM
YPOBHE, a Ha ypOBHE CBA3H ¢ IMUBMWIN3anusamu B Kocmoce.

WNrak, Mbl umeeM wMarpuny 12x12. Eciau Hayatb ¢ O, TO
MaKCHUMAaJIbHBIN 2JIEMEHT 143.

Bcero marpuma cofep:KuT 144 »syeMeHTa (B 10-HOH CHCTEME
cuuciaeHus). OJiHAKO B 12-HOM CHCTEME B3TO COOTBETCTBYET 100
(14410=10015).

[IpoBeaeM HyMeparuio BceX 3J1eMEHTOB MATPUIILI IO IIKaJe 144
(n/144), noayuum crosber; 1. Eciau pazbuth Tabiuily MmoIoJiaM, TO
aJIEMEHTbl MPABOU IIOJIOBUHBI TaOJHIBI paBHBI 23jieMeHTaM (110
CTpOKaM) JIEBOM TMOJIOBHUHBI  Tabyummbel  +0.5. Ocraerca 72
HEWCIIOJIb30BAaHHBIX 3JjieMeHTa (HeT HeoOXOAUMOCTU XPaHUTh BCe
3HAUEHU), U TAOJUIAa 3amlOJHSAETCS, BO-IIEPBBIX, HOTHOM T'PaMOTOM,
BO—BTOPBIX — aI(PaBUTOM U KOMaH/IaMHU.

Heo0xo1mMo 3aMeTHTh 3/1eECh, UTO 2610 OYKB ajipaBUTa — 3TO 22,
U He3HaHWe 3TOro (akra IPUBEJIO K TOMY, UTO SA3BIK OOIEHUA Y
n30paHHOTO HaceJIeHUsA 3eMJIN OKa3aJiCsl He COBCeM yI0OHBIM, TaK KaK
CKOIIMPOBAJI TOJIBKO 4YMCJIO OYKB, 0e3 3HAHUSA CHUCTEMBI CUHCJIEHUS.
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[Ipeamosiarajioch  MPU  MOCTPOEHHU  12-TUPUYHOU  CUCTEMBI
oIpesieJIEHHBIN cIoco0 BO3AercTBUA Ha obJiaka (Ha KasKIbIH MeECSID) C
1ejibl0  GOPMUPOBAaHUS IIOTOJIBI, HO 3Aech IoA OOKOM oOKazajics
Fonbgerpum, u 3Ta HeoOXOoAUMOCTH oTmana. OpHako Takas
BO3MOXKHOCTb OCTajIach, U B HeJaJIeKOM Oy/yIlleM MOKHO He TOJIBKO
CTPOUTH JIOJITOCPOYHBIE IIPOTHO3BI IIOTO/IbI, HO U YHPABJATH €0
IpocTedmuM crmocoboM. PaHee cooOmasioch 0 HaJUUMU KPYyroB Ha
yposkae, kotopble dopmupyet ['osrybas 3Be371a. Bo3aMo:kHO, 3TO BOIIpoc
0 TOM, pellleHa JIM Ha 3eMJle 3a/iaua KBapaTypsl kpyra. /o cux mop aty
3aJ1auy IbITAIOTCA PENIUTh TPAJIUIIMOHHBIMU METO/IaMH, U MOKa OHa He
OyzeTr pelleHa, WHbIe MUBMWIN3ANMU B KocMoce OyayT mocMenBaTbCs
Ha/l KJIOHHPOBAHUEM U JKEJIAHUEM CO3/IaTh JKUBYIO KJIETKY 0e3 3HaHUS
OCHOB.

3aMeueHo, YTO Tepes MOSBJIEHUEM Kpyra Ha yposKae IOSBJIAETCS
3BYK — HH3Kas YacTOoTa IIOCTEIIEHHO IIEPEXOJIUT B BBICOKYHIO. Bech
Uama30H 3BYKOBOM TaMMbI TOXKE 3aJI0KE€H B TeTpe (12 3JIEMEHTOB).
OTMeTHM HeMasIOBaXKHBIN (pakT — 6a3oBasi Ko/ioBasA TAOIUIIA SBJISETCSA
MMeHHO 6a30BoM mpu pabore ¢ okTaBaMu. /[ocTaTOYHO IIepeBecTH B 12-
HYI0O CHUCTEMY, HW TIOJyYUM PpsAAbl OKTaB. HerT HeobxoauMocCTU
nybsimpoBaTh MHMOPMAIIUIO B JAPYrodl CHUCTEME — Bce YIPOIIEHO 0
npenena. C APyrod CTOPOHBI, 3Ta TaOJHUIA HEAOCTYIIHA CTOPOHHEMY
HabJ1t0/1aTe 0 (HarpuMep, KPyTHy JI0 CUX MOP He JeKOUPOBAHbI, XOTs U
OBUTM TIOCJIAHBI MO HazHaueHWIo). KcraTu, nepemaHHBIA KeJIbTCKUM
KpecT (KpecT B KpyTe, JIMHUU CMeIlleHbl Ha O/THY CTPOKY) O3HAYaeT, UTO
HA/I0 MCIIOJIb30BaTh KPYT, TO €CTh BCe 12 TaOJIUI[ OJHOBPEMEHHO C
yCJIOBUEM TepeceueHus 0 3 0CAM MY3bIKaJIbHOTO psijia. UTeHue psaaa —
10 cnupaju 00pa3oBaHUA KeJIbTCKOTO KpecTa Ha yporkae — JIeBO WU
npaBocnupasabHoe. CMelleHne YKa3bIBaeT Ha 6 CTPOKY, 6 cTosber u 6
siyd Tabsni. [Ipsimoe uTeHure faet 33 TOHA (C OJIYTOHAMU).

Bpamienue purypsl u3 666 mo3BossieT IPoYecTh P/l KOMOMHAITUN
(mpssMoe u oOpaTHOE UTeHHE), BCEro 12 mo 33 TOHA. ITO WJIN IIPUBET
TOBapuily 666, nin kakasg—To NHPOpMAIHs, TAK KaK B 3aBUCUMOCTHA OT
MecAIla TOoJydeHUs, My3bIKaJbHBIU DA paclojiaraeTcsd Mmo—pa3HoMYy.
[Ty10cKOCTh Ha YPOXKae MOKHO IPOYECTh IPUOOPAMHU, CIIOKHEE C JIyUIOM,
MPOXOAAIIAM 4Yepe3 12 Tabaul, — 3TO 3BYKOBasg TraMma,
COTIPOBOK/AI0ITAs MOsIBJIEHNE KpecTa Ha TI0JIe.

O3HaKOMHBIINCH ¢ 6a30BOU TaOJIHIIEN, MOKHO TIEPEUTH K aHAJIU3Y
MaTepUaoB, UCHOJIb3yeMbIX IIpu co3ganuu HJIO
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4. CucreMa 1 «30J10TOM» MIJIJIMOH

«Jletn ConHIIa» I OTXObI MPOU3BOJICTBA?

IIpAMBIM JOKa3aTeJIbCTBOM OTCYTCTBUS HAYKH SABJIAETCH
IEPKOBH (00bsACHUTE Uy/ieca).

B mocsteiHYE TOJIBI CTAJIA MPOSIBJIATHCA MHTEPECHBIE COOBITHS:

Bo-nepBbIX, PAaCTET YHCIIO MOHCTPOB IIPU POXKJEHUU (U3BECTHO:
Ykpauna, Poccus, Kurait, Muans);

Bo-BTOpBIX, pACTET YNCJI0 «HEJOHOIIEHHBIX» HOBOPOK/IEHHBIX, BEC
HEMHOTUM 00Jiee 700 TpaMM;

B TPETHUX, B MHUPE €XKETOJHO MPOMAJIAeT CBBIIIE 2 MJIH. YEJIOBEK
(30% packppIBaercs), aTa mudpa pacrer.

Kak oTmeuasioch paHee, B CBOel OCHOBE CIIEPMATO30u] UMeeT 88
OKTaBy COCTOSTHUS Mo3ra. [Ipu monajlaHuu B «IIECOUHUITY» B TEUEHHE 9
MeCSIEB MMPOU3BOJUTCS PaccenBaHUE OKTaBBI 10 64 U POCT 10 HOPMBI
(cm. TabuILy).
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OmHako oKTaBa 0a30BOTO COCTOSIHUA YK€ H3MEHeHa, II0TOMY
HEeO0OXOIMMO MOHATH KOPPEKTUBHI. UTO OHHM 03HAYAIOT?

Panee mo3r usmensaica 88—>65 okraBa, ¢ 1984 roga BBeIeHBI
nonosiHeHuss U 88—>67 OKTaBa, TO €CThb YeJIOBEK CTaJl yMHee, HO
U3MEHUJINCh HEKOTOPhIE COOTHOIIEHUS, 3TUX HOBOPOXKIEHHBIX CTaJIN
CUUTATh «HEJOHOCKAMH», XOTSI OHU HUMEIOT MHYIO IIPOCTPAHCTBEHHYIO
opueHtanuio. Craenmyromuii 1mar: 88->71 okraBa. B Tabmuie
puBeZieHbl pasnmnunsg. OOpaTUTh BHUMAaHUE HA BpeMs OepeMeHHOCTH,

9TO BpeMA — HOpMa JJidd KOHKPETHOTI'O THIIA.

Moar Bpems Koneun
OkraBa| Bec nipu Poct HOBOPO P Koneun| | Macca
ol OepemeH | ., BIH BeC
COCTOsI| POJAX |HOBOPOXK/E |KIAEHHO bIH POCT MO3Ta
HOCTU (xkr B 64
HUSA | TpaMM | HHOTO CM ro . (em) rpaMM.
JTHEeH OKTaBe)
OKTaBa
63 3650 54 64 278 175 88 JI0 2400
65 | 10 1400 17-28 66 217 166 66 710 4950
OT O 0
71 |10 75—80 6-18 72 176 152-162| 56-48 7200

[Toxo0k1 Ha TeX UHOIUIAHETSH, KOTOPBHIX OHU OTOOPaKaii B MO3TE
JIIofeN.

Bce ckasku cBOASTCA K TOMY, UYTO MIBaHyIIIKa—/IypadyoK CTAaHOBUTCS
I[apeBUYEM, a MaCTyIIKa — IIPUHIIECCOM.

VcXOMHBIM MAaTepHAJIOM JIJII TIOCTPOEHHs 12 KOJIEH SIBJISIOTCS
JIIOZIA, UMEIOIIHE XX.33 OKTaBY.

VHbIe CTPYKTYPhI HE UCIIOJIB3YIOTCS, TaK KaK JI0JIKHA OBITH OCHOBA
0e3 U3MeHEHUH.

Ilepexoq Ha UWHYI0 OKTaBy CyIIIeCTBOBaHUSA Mo3ra TpebyeT
IIePECTPOEHUsT ¥  MPOCTpPaHCTBa  cymiecTBoBaHUA.  OmnTuyeckoe
BOCIIPUSTHE U3MEHSETCSI BMECTE ¢ U3MEHEHUSIMU BCEeX KOHTPOJIbHBIX
CHUCTEM: CJIyX, Ocsi3aHue, OOOHsAHUE. B MepByr ouepeab CHUMAaETCS
CITYX.

Paccmorpum mpocreuuii - ipuMep. lMcmosib3yeM  M3BECTHYIO
TEOPUIO0 KOMILJIEKCHBIX 4YHCeJ, B YacCTHOCTH, KBaTepHUOH. Teopus
IIPOCTPAHCTBEHHOUN OpHEHTAIlM Ha 0a3e KBaTEpPHHUOHA HCIIOJIb3YETCS B
Kocmuueckoi oTpaciu.

[TomHass Teopuss KBaTePHHOHA IIPHUBeEJEHA pazaenax
«CuMmmeTpusi». OTHOCHTENIBHO CTa0MJIBHOU cucTeMbl (64 OKTaBBbI)

KOKIbIA 4YeJIOBEeK HaXOAUTCI B  METAacTa0OMJIBHOM  COCTOSIHHUH,
51
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HUCIBITBIBAsE IIPU 3TOM OIpeJieJIEHHbIEe HeyZ00CTBa U CTPEMJIEHHE
IIEperTH B cTaOUIbHOE COCTOsIHIE (BpallleHHe BeKTopa V U ero repeHoc
B ITApaJIIEJIHYIO CTPYKTYPY).

Ecin Ha cerogHss TMPHUHATO MeTacTaOWJIbHOE COCTOSIHHE,
OTMEUEeHHOe Ha PpHCYHKEe KOOpJWHAaTaM{d Xa, ya, za, TO Jiobas
CTPYKTypa, HaxojsdlnascA BHe 5TuUX KoopauHaT (xb, yb, zb) Oymer
BBIHY KJIEHA HCII0JIb30BaTh JIOTIOJTHUTEIbHbBIE TEXHUYECKHE
BO3MOXKHOCTH JIJIT TOTO, 4YTOOBI OBITh B MPUHATOM HaA CErOJHS
COCTOSTHUU

JIJ1s 5TOTO UCIIOJIB3YIOTCA OUKH, CJIYXOBBIE alnaparsbl, IyXu, Mas3u,
u mnpouee. IlepeBog B 71 OKTaBy KaK OCHOBbI M3MEHHUT HE TOJILKO
IrPaBUTAIIMIO U, HO U BCe IIapaMeTPHIL. 71 OKTaBa OyJeT OCHOBOU TOJIBKO
JUI 30JI0TOTO MHJLIMOHA, M BCE OCTAJIbHBIE OyAYyT MOACTPAUBATHCS —
HOCHUTb MOHOKJIM, U3MEHSIOIHE Oojiee UeM B 50 pa3 ONTHUKY, CIYXOBbIE
armapaTthl JJIs1 yCUJIeHUs 3ByKa O60Jiee UeM B 72 pa3a U TakK Jlajee.

Ha cerogua Te, KTO poauicsa za
paHbilie  BpeMeHH (OepeMeHHOCTHb
MeHee Q  MecsIeB), CUHTaIoTCsA
HegoHOCKaMU. OJTHAKO 3TH HEJOHOCKU
OKa3bIBAIOTCA HAMHOIO YMHEE CBOHUX
cBepcTHUKOB (Yepuwusib, 3HOTaHOB U
T.21.). OHU, HETOHOCKHU, OTHOCUTEIbHO
65 OKTaBbl, HO B CTPYKType 67 OKTaBbI
OHH — HOPMAaJIbHbIE JIIOAN U BpEMSI
OepeMeHHOCTH HHOe. MacCOBBIH ITyCK
67 OKTaBBbI IPOU3BENEH B 1984 rouy,
eJUHUYHbIE (sKcIIEpUMeHTaAIbHBIE)
HavyaJInCh emié 0osiee 300 JIeT Hasaj, / Y = A+ iB + iC + kD
pu 3TOM oTpabaThIBAIUCH i i3, k =\
B3aUMOCBSI3H II0 BCEM YacTOTaM KOHTPOJIS IIPU HAJIUUYUH OTAETbHBIX
CTPYKTYP H 71 OKTaBbI (MaccoOBOe MOsIBJIEHHE JUIUITYTOB B 31oxy IleTpa
I). Orpabotrka 67 okTaBbl Hauajsach ¢ Ilacxu 2008 roma, mMoTOMY
[IpaButesibeTBO Poccuu NIpUHSAIIO pellleHre 0 CPOYHOM CTPOUTEBCTBE
28 KJIWHUK I10 BBIPAIIIMBAHUIO MJIQJIEHIIEB, UMEIOIINX BEC OKOJIO 700
rpaMM (cm. Tabsuily). 3BecteH deHOMEH «AJENMIEHBKU». — DTO TOKA
eIMHUYHBIE CJIyUau MOSBIEHU MJIaIeHIIEB 71 OKTaBbI, U IIOCJIE TIOJTHOM
pean3aniy BCeX OCHOB 67 OKTaBbI Oy/IET OCTOPOKHBIA Iepexo Ha 71
OKTaBy, MNP OSTOM HPOMEXKYTOUHAas CTyIeHb, Ha KOTOpOU

Xa

Npoc TpaHC TEEeHHAasA
OpMEeHTauus
Ya

{ %
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HACTYNMWUNIO BPEMA MPAB/AbI

oTpabaThIBAJIUCh BCe HEOOXOIMMbIE YCTAHOBKU, O0JIee He IToTpedyeTcs,
1 BCe 12 KOJIEH MOTYT IIPOCTO HCUE3HYTb.

C 2008 rozma mMpPoW3BOAUTCS CMeEHA IMPOCTPAHCTBA IO YACTOTAM
3ByKa, M BCe 12 KOJIeH OyayT uMeThb A0 21% BOCIPUSTHA 3BYKa.
[TepexomHble IIpOIleCCHl  OyAyT  COIPOBOXKAATHCS  TIJI00AJTBHBIMH
kKaTtacTpoamMu: IyHaMH, yparaHbl, B3eMJIETPACEHUS, HW3BEPIKEHUS
BYJIKQHOB, TaK KaK Bce JIUIITHee OyleT paccenBaThCs M BHIOPACHIBATHCS B
KocMoc 1 B TeIJIOBbIE OKTaBbI BHICOKOH ILJIOTHOCTH.

IIporpaMmMHBbIe IpeoOpa3oBaHUA.

UeJsioBeUECTBO B CBOEH OCHOBE /10 HAIIIECTBUS UMEJIO MHOU BUI.

Bo-niepBbIX, HUKTO TOUHO He 3HAET, CKOJIBKO «KUTAUCKUX TOUEK» U
TaK Ha3bIBAEMBIX «YAKP» CyIIIE€CTBYET.

Bo-BTOpbIX, Kakol OBLJI MO3T IPU TeX pasmepax Tesja (BKIIIOYas
«aTJIAHTOB»).

B TpeTbux, KaKOBbI OB CBOMCTBA KOXKHU YeJI0OBEKA, KOCTEN, U KaK
IIPOU3BO/INJIOCH PeaJIbHOE Pa3MHOKEHHUE.

CKOJIBKO JIET KWJI 4eJIOBEK?

[To3iHee TOJydMM OTBETHI HA S3TU BOIPOCHI, HO celyac HIYT
[IporpaMmmHBIe U3MeHEHN S, KOTOPble UMEIOT CBOIO CIIENU(PUKY.

448 - 512 Oxrasm Vcxo/iHble TaHHBIE /I TIOCTPOEHUS
U/1eaJIbHOTO MO3Ta.

384 - 448 OxTamm 1.Hamuuue 84  okraBel  (maer
cnytHuK IV Kasumcro).

o - BRC s 2.CuHxpoHusanusa c¢ 0a3od, Ha
KOTOPOU IIOCTPOEHBI rpaBUTAINS,

TPYOKH CBSI3U CO CIIyTHHUKAMH, CBET.

3.CUHXpOHM3AIMI0 ¢ 84 OKTaBou
npoussoaut JlyHa.

4.MarHuTHBIH  HUMIIYJIBC  IIycKa
ITporpamm gaét CostHile (pasiariiOHHbIE
YaCTOTHI).
84 5.18 CucreMm YmpapjieHUs Ha 3emie
00ecreunBalOT UCIOJIHEHHE.

6.boslee 3000  30HIOB (Tax
Ha3bIBaEMbIE HJIO) MIPOU3BOJAT
KOHTDPOJIb ~ HCIIOJIHEHHUSI W  U3BATHE

192 - 256 OxTaBm

128 - 192 OxTaBm

64 - 128 OxTaBH

1 - 64 OKTaBH

buomaTtepuana.

OnmHako ecTh HEOOJIBIITE HEYBA3KU.
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HACTYNUNO BPEMA MPABADbI

IlepBoe. HeT okTaBbI BhIllle 84 (Ha/I0 UMETH BCE /10 512).

Bropoe. Her xomiuiekcoB (mupamup) wig (GopMUpPOBaHUSA
BBICOKUX OKTaB, U HEU3BECTHA TEXHOJIOTUS UX MOJTyUYeHUs.

Tperbe. Uncsio BapuaHTOB ompefiesisieTcss kogoM 8*8 (m3BecTHad
3ajlaya — «CKOJIbKO BapHUAHTOB 00X07la KOHEM IIaXMaTHOM JJOCKH»).
MaxkcuMaJsibHOE YHCJIO BApDUAHTOB He MPEBBIIIAET 10.000.000.000.000.
ITO HEOCTATOYHO JJIsT OTOOPa’KeHMsI BCeX BUIOB CyIIIECTBOBAHUS Jake
710 96 OKTAaBBI.

CTpykTypa KyOWYecKOW PeIIETKH He TIO03BOJIET IepelTH K
APyrOMy BapHUaHTy — J0AeKa’ApaibHO—HKOCA3/I[PATbHOMY (TOJIBKO
O/lHa H3Ta CBs3KAa HMeEeT CBbIIIe 1045 BapuaHTOB). Ho i1 3TOTO
BapHaHTa HET CHUCTeM KOHTPOJsS, HUX HaAo pa3pabarbiBaTh WA
MOMBITATHCA UCIIOJIB30BATh TO, YTO OBLJIO /IO HAIIIECTBUA.

PaccMoTpuM OOIIYI0 CTPYKTYpPY pocra m IIporpamMmmMHBIe
CcJIeICTBUA.

Nmeem: 8 rpynn mo 64, Kaxkzjas Trpylna pasjieJleHa Ha
IIUKJIMUECKYIO TIOCIIEI0BATEILHOCTD, OIIPEe/IAEMYIO PellleHNeM 3a/jaul
'amubTOHA pa3zMepHOCTH 64%64 (336 3JIEMEHTOB).

OkraBa 512 — npefeabHasa. KeraTu,

2512:
134078079299425970995740249982058461274793658205923933777
23
561443721764030073546976801874298166903427690031858186486
050853753882811946569946433649006084096,

IIPY 5TOM YHCJIO BJIOKEHHBIX aTOMapPHBIX CTPYKTYP = 64.

V3HavasbHO IIPOU3BBOAUIUCH BKCIIEPUMEHTHI, HO YKCJIO MATPHI]
pE3KO COKpallajoch, U IMOTOMY BCE 3KCIEPUMEHTHI HPOU3BOAATCA
TOJIBKO Ha OMOCTPYKTYPE, B3ITON KaK MUCXOTHAA.

B 2Ty cTpyKTypy OBbLIN BHECEHBI 12 6a30BbIX YACTOT, OTHOCUTEJIHHO
KOTOPBIX U (DOPMHUPOBAIIUCH BCE BUABI B3aUMOCBA3eU. B ckaskax 3Tu
OMOCTPYKTYPBI UMEIOT 12 KOJIEH.

Hu oxHo u3 KojieH He umMeJsio 0ojiee OgHONM 0a30BOM YAaCTOTHI, U
U3MEHEHUsS] BOKPYI HeE TO3BOJISUIM MPABUIBHO HCIOJI30BAaTh
UMeloIuiics ornomarepuas (roes).

Hcnosp30Bajics TOJIBKO JHaIa3oH xX.33 (xx.375375). Ha »to
ANana3oH  «HaBENIUBAJIMCh» TOTOBbIE CTPYKTYPBI, IPOIIEAIINE
IIPOBEPKY Ha OJHOM M3 12 KojieH. Takum o0pa3oMm, MOIYyUHIH YBA3KY
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HACTYNUNO BPEMA MPABADbI

(HopMaZbHOE CYIIECTBOBAHHE) HEOOXOAMMBIX OHOCTPYKTYp (He
BXOJISAIIUE B 12 KOJIEH).

Jlasa Toro 4ytoObl He OBLJIO TOMBITOK BMEIIATEHCTBA B PabOTy
Cucrem VYmpaBiieHusi, OHOCTPpYKTypaM 12 KOJIEH 3allUChIBAJIACh
OTKpOBeHHas Jie3uHdopManus (HaygHas 6asa).

V3BecTHBI MHOTOYUCJIEHHbIE 4YyJleca, HAUMHASA C «HEIMOPOUYHOTO
3auaTusi» (KcraTu, 3TU ciaydau Obutn u B Poccum). Jlo cux mop B
HAYYHBIX Kpyrax HAYT CIOPHI O TOM, CYIIECTBYIOT JIU TyMaHOWBI (C
OapabarkamMu Bce 3HAaKOMBI). PaccMOTpHUM CIIEAYIONIYIO CXEMY:

MaTtepuanbHBIM MUP CyIIlecTByeT A0 64 OKTaBbl. BCE, UTO BhIIIIE,
Ha3BaHO B HayKe acTPaJIbHbIMU U MEHTAJIbHBIMU MOJISIMHU, HO UMEHHO B
HUX U JKUBYT T'yMaHOUHI (Y JoMOX03s5iek — bapabarku).

He 3aBucumMo OoT MaTtepuaabHON CTPYKTYphbl CrcremMa YnpaBiieHUs
dbopmupyer o00pa3, CTPYKTypy, KOTopas /OJDKHA o0JIafaTh BCEMU
CBOMCTBAaMH, MPUCYIIUMU YeJIOBEKYy M YOPaBIATh UM B JIIOOBIX
cutyanusax. [Ipu [JOCTHXKeHUMU COBMEIeHHs C BHEIIHeH cpenou
MMPOU3BOAUTCA YAaCTHYHAs WM IIOJHAsA MaTepHhaJIu3alus IIOf
yrupasienneMm Crucrembl Ypasienus Kaiinac.

YactuuHoe — Bbl BuauTe mnpuBuaeHus, Oapabaiiiek, KOTOPBIE
MOTYT Y BpeJl HAaHECTH.

W3BecTeH cieyIonyui caydai oJTHOM MaTepUuaIn3aim:

Monopaast JKEeHIINHA, He
bepemeHHasl, IIOYYyBCTBOBAJIa 71 oxTapa
CUJIbHeHIIe 00 B HIDKHEH 4acTHh 66 oxrama

»kuBoTa. OO6paTUIach K TUHEKOJIOTY,
KOTOpas HHYEro He OOHapy:Kmia U
II0COBETOBaJIa JIEUUTHCSA Gl i, o e
HpOC’I'y'D;I)I HyTéM OHyCKaHI/IH HOT B OGOHHHME, SKCTPACEHCOPHOE BOCIOPHUATHE
Ta3UK C ropsAderd Bojiod. B momeHT
Hayaia 3TOU MPOLEAYPHl B Ta3UK He
MIOHATHO, OTKYyZla NUIETTHYJICA
MutazieHer (Bec 3900, POCT 49 cM). B | Ocnopa (rpamamia)

poAaoMeE IIOCUUTANH, UYTO >KEHIIMHA | MaTepuMansHOro mmpa 32 OxTaBa
CKpBLIIa OepeMeHHOCTb. daxkTt
HM3BECTHBIN.

I9TO W ecTh TMpUMep HEeNOPOYHOIO 3adaThs U  IIOJIHOH
MaTepHaJM3aluy TyMaHouaa. K 5ToMy JKe CIydar0 OTHOCUTCS H
mosiBjieHne «AJI€meHbKr» (MO3T 71 OKTaBbl). OJHAKO He CIIeAyeT
BOCIIPUHHMATH BCE 5TO KaK HOPMY — IIOKa 3TO SKCIEPHUMEHTHI. Ecim

64 oxTaBa

Huixpor mopor ynpaenesma (56 oxrapa)
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OHU 3aBeplIaTcs yJauHO, TO T'yMaHOUl, c(OPMUPOBAHHBIA IO BCEM
HeoOXOAUMBIM  mapameTpaMm, OyAeT  Marepuajn3oBartbcsa  0e3
OepeMeHHOCTH.

[Tepexoa Ha OKTaBbI MO3Ta BHIIIE 71 JJIsI «30JI0TOTO MUJIJTHOHA» —
BTO pa3BUTHE CBOMCTB Mo3ra 0e3 HU3MeHEeHUs pa3MepoB, HO C
co0JII0/IEHNEM TOTO BHEIITHETO BU/IA, KOTOPBIM 3amKcaH BceM Kak oOpa3
«HHOIVIAHETAHHHA» .

JKCIEepPUMEHT I10 71 OKTaBe 3aBeplUIWICA HeyauHo. Mo3r Bcex Tex,
KOTO TIepeBeJIM B 71 OKTaBy (CMOTPH BeC, POCT), HE COOTBETCTBYET
[IporpaMMHBIM TpeOOBaHUSAM U He MOXKeT pa3BUBaThcA. Bed
MIOCTYIAOIIAA B MO3T UHGpOPMAIUA MOJTHOCTHIO PACCEUBAETCSA U BMECTO
[IporpaMMHBIX pPeEINIeHUHA MPOUCXOAUT Peaim3amus TOro, YTO OBLIO
3almMcaHo JI0 O roja. l3MeHeHUs, MPOUCXOJSIIHE C 2000 TOa,
MIOATBEPKAAIOT (PAKT IOJIHOTO CHATUSA BCEX YACTOT, KOTOpPble ObLIN
BBEJZIEHBI T10CJIE O TO/Ia.

Ho 3T0 3HaYUT, YTO MO3TI OKTaB 68 u 72 ncue3Her, TO €CTh
3amacel He¢pTu Ha 3eMie BBIPACTYT.
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4.1. IlepxoBb

Hp}IMI)IM A0ORKA3aTC/IBCTBOM OTcyTCTBI/IH HaYKI/I ABJIACTCA
IEPKOBb (00bACHUTE Uy/ieca)

[Ipu co3panuu 3emMiau OBLIO MPOJIOKEHO 8640000 MEpPUINAHOB (B
HayKe OHM Ha3BaHbl MAarHUTHBIMU MepHUJMaHaMU), TITyOMHA — OKOJIO
1000 METPOB.

ITO DYHEPreTUYECKHU IIHYpP. 3aMepeHbl TOJHKO HHU3KOOKTABHBIE
yacToThl (HMXKe 42 OKTaBbl). HO 3TU MepuamaHbl SBJISIOTCA
MIPOBOAHUKAMU ¥ BBICOKMX OKTaB, IIPUOOPOB I U3MEPEHUS HUX
MOIITHOCTA HeT, HO 3(¢deKThl HX HaJIWUuMs NOpoABaAoTcA. Kpome
MEPUJUAHOB, €CTh €Ilé W CHOUpaJb, B y3JlaX MepHUJHaH — CIUPaJib
chopmupoBaHhbl y3i1bl XapTMaHa, Kiopu, Pentrena. ¥Y3as1 Kiopu — 310
y3J1bl TIOBBIIIIEHHON HAaNpPs»KEHHOCTH. Ec/i HaA 3TUM y3JI0M IMOCTaBUTH
TEepMHUHAJ, TO B OIpPEAETEHHOM pajiyce Oy/IeT MTPOUCXOIUTD
TIOBBIIIIEHHE TOTEHITNAJIOB PemeTKH aTMocdepsnl. Ecu 100aBUTh el
HEMHOT'O BOHM (3a)Keub CBEUKH), TO MO3T UeJOBeKa MOKET UTO—TO
MIOJIYIUTH U3 aTMOc(hEepPhI, HAIIpUMED, HOBbIe 3HaHUA. EcTh 1 0OpaTHBIN
3¢ deKT — MO3T OUHIIIAeTCs OT Bcel HHGPOpMAIUMN.
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C MoMeHTa BBOJIa YaCTOT KOHTPOJISA /I «30JI0TOr0 MUJLIHapAa» (C
0 roza) Ha 3eMJie B MACCOBOM KOJIMYECTBE CTAJIU CTPOUTHh TEPMUHAJIBI:
IIePKBU, KOCTEJIbI, MEYETH, OyITUACKIE XPaMBI.

OTtMmeTuM, 4TO B y3s1e Kiopu moBbIIIeHHAS IVIOTHOCTD IIOTEHITHAIOB
II0 YacTOTaM BcCeX OKTaB OT 16 710 128, HO YeJ0BEK BOCIIPUHHMAET
TOJIBKO 62 (Kyza OerkaTh WJIM 3a KOrO I'0JIOCOBaTh), 66, 68 (Tekyiue
IporpaMMbl  AJid  Mosra). YacToThl OKTaB, OTHOCSINHECS K
HEUHEPIIMOHHOU Macce (BBIIe 70), IIPU UX MaTepHUaIU3alui B YaCTOTHI
28—-32 OKTaBbl MOTYT OBITHP M CJIe3aMH Ha HWKOHAaX, TO €CTh Ha
OIIpeIeJIEHHOM MaTepHUaJIbHOM HOCHTEJIE, KOTOPBIH B CBOEH CTPYKType
MMeeT CBHHEIl, Ccepy M HEKOTOphble JIpyIHe KOMIIOHEHTh. K
00KeCTBEHHBIM UyJlecaM 3TO OTHOIIIEHUE He UMeeT — BOBbMUTE MOKpOe
IIOJIOTEHIIE ¥ BCTPSIXHUTE €r0 B MOMEHT ITOSIBJIEHUS OUEPETHOTO «Uyaa»
— BBI IIOJIYYUTE CHOII UCKP. EciiM Takoi CHOII IIPOSBJIAETCS Ha OOJIBIITION
TEPPUTOPHUH, KIUTE 3eMJIETPsICEHUE. DTO YKe He uyz0. /{1 TOro 4To0bl
Bce OapaHbl BOBPEMS IMOJIYyYaI TO, UYTO UM IIPEJIOCTABJISIOTCSA, U ObLIN
pazpaboTaHbl ¥ CO3JaHBl KYyJbTOBBIE COOpYy:keHHsa. Hu ojauH
IIpEeJCTaBUTEIb ILIEPKBH Bam He cMOXKeT OOBSACHUTH, IIOYeMy JIJIS
IIEPKBH KYyIIOJIOM BbIOpaHa (opMa JIyKOBHIbI, JJIsI HHX 3TO — CaMO
coboii pazyMmeroIeecs.

PaccMOoTpUM LIEPKOBB...

Bce cymiecTByOIyie IEepKBU IMOCTPOEHBI HE CAYYaMHO.
Cucrema KOHTPOJIA — 3TO NMHUPAMH/IA, BEPIIMHON KOTOPOU
ABJsAETCA IEPKOBb. MecTopacnojiokKeHue IepKBHU He
coIydyaliHOe — BepmnHa (OCTpué KynmoJia) TOYHO COBMEIIeHa ¢
OCBIO ITUPAMU/IbI.

ITO KacaeTcd KaK IPaBOCJIABHBIX I[ePKBeM, TaK KATOJIUYECKUX
co00pOB ¥ MUHAPETOB (MeueTein).

IlepkBU — BTO Hacoc JABOMHOro JecrBus. Ilpum ureHUU
nHdopmanuu (B Tpa3HUKU) CTpejKa BHU3 (M3 I1IEPKBU YXOIAT
o/tlyxoTBOpéHHBIE). [Ipu 3anmcu mHOpMAIU CTPEIKA BBEPX — 3aIHUCh
C BBIOPOCOM Uepe3 OCTpUe Mycopa U ctapout mHbopManuu (CBETAIIECT
obylaka HaJl [EPKOBHIO IIPU OOJIBIIIOM CKOIUIEHWW Hapona). Hapop
BBIXOJIUT ¢ HOBOM WMHMOpPMauend W MPUCTYIIaeT K HUCIOJHEHUIO TOrOo,
YTO 3amrcaHo. Bce mpa3gHUKN U Bce JHU CHATHA WHQ@OPMAIIUH
pacnucaHbl U NPUBEAEHBI JiA OOOJBaHUBAHUA K
00KeCTBEHHBIM U CBATHIM COOBITHUSIM.
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Nudopmarnuio B MEPBYI0 0YePe/lb MOJIYYAIOT CIYKUTEIN IEPKBU,
IIOTOMY OTOOp JyXOBEHCTBA He ciydaeH. MOKHO UMETh CeEMb IIsA/IEN BO
0y, HO TPU TIJIAaBHOM COOBITHH OCTAaHEIIbCA B CcTOpoHe. Tak Kak
nHopManuaA MOCTYHAaeT depe3 IEPKOBb, OHA W CUYUTAETCH
OCHOBOM BCE€ro — M HPaBCTBEHHOCTHU, U HAYKH, 1 BCEro TOro,
YTO MPEAIIMCAHO IPOTPAMMOM.

dopma KynoJia — JJyKOBUIIa, KOHYC TO:Ke He ciIydyaeH. Eciu
CHH3Y HeT IOoJKauKH, opMa JIyKOBUIIbI WM KOHycCa CIIOCOOCTBYET
U3BATUIO TIOTEHIINAIOB U3 BCeX MPUCYTCTBYIOMUX. [1l1embl, Oy1EHOBKU
BBITIOJIHSJIU Ty Ke (QDYHKIIUIO — Ha BOMHE MO3T He HY>K€eH.

Cucrem uH(pOpPMAIMOHHOTO OOMEHAa MHOTO, HO TO XapaKTepy
IpejicTaBJIeHUs OHU OTJIMYAIOTCA.

Bce reHOTHIBI 421 MOCEIIAIOT TOJHKO CHHAror"u, WM
IEPKOBb HE HY:KHaA (MMes 4acTOThI KOHTPOJISI, OHU IMOJIy4YaloT
M nepeaaoT nHGopMaIuon, MUHYs Mpa3aAHUuKN). Bce ocranbHble
(rou, WM U3rou) JIOBOJIBCTBYIOTCS KpOXaMH, HO U TaM pasfieJieHHe I10
KactaM — omnpejiessercs ¢opMou KyIioJia.

IIpaBoc/IaBHBIE XPHCTHAHE CTOAT B OUYepeaH IMOCTAETHUMU
— ¢dopMa JIyKOBUIIBI HE IIPOIIyCKaeT
YacTOThl MpsAMON cBsA3u (orubaroras
JIYKOBUIIBI — CIleKTpasibHasA (¢opma
1 Bojiopoia (Hc)*) — IIOJIOKUTETLHBIN
BOJIOPO/I, IIEHTPAJIbHOU O3UIIUU...

IlepepiIMu B ouepegu  CTOAT
KaTOJIMKU —  HWX  XpaMbl  TOYHO
paccuuTaHbl IO KOHYCY, U K HHM
IOCTyHaeT Bcs HH@oOpManusa, KOTOPYIO
IIOJIOXKEHO 3HATh TOJBKO M30pPaHHBIM

TOSIM.
m MuHapeTsl W MeYeTH He HUMEIOT

TAKOTO pacue€ra, IOTOMY CBbIllle 99%
nHGpOpPMaIU paccenBaeTcs, HECMOTPA Ha MPAMOU IOCTYI K UCTOYHUKY
nHGopManuu (K mMoJsy).

Ha miybmHe 1270 M T10[, YPOBHEM MOps pacliojiaraercs
nHGOpPMaIMOHHAA IUIOCKOCTh MO TUIY PHIOOJIOBHOM CETU C y3JIaMH B
3oHax Kiopu.

Ecnu B y3ne Kopu (Ha riaybwHe) HOAAEPKUBAIOTCA ITOCTOSHHO
rpaBUTAIIMOHHBIE IOTEHIINAIBI K—CTPYKTYP BBIIIE 122%, B y3JI€ MOXKET
61T chopMUPOBaAH MmIap B 63 okTaBe. JluameTp 1mapa oT 2 Jio 33 CM, U

1270
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OH y’Ke UMeEEeT CBOMCTBA Mbe303jieMeHTa. IMEeHHO HaJl TaKUM IIapoOM U
HeoO0X0UMO OBLIO CTPOUTH IEPKOBb. Ecim HeT mbe3odjieMeHTa,
IEPKOBh sABJAeTcA 4vépHOoU aAbipou (Xpam Xpmcra
CnacureJis).

[ITap — KOHIlEHTpaTop OBLI CO3/IaH M3HAYAJILHO, IIPU CO3J[aHUU
nHopMaoHHOU ceTu. Eciu 11epkoBb (MedyeTh Ui XpaMm) CTOAT He Ha
OCH I11apa, TO OHU CMbICJIAa HE UMEIOT U TOJIJIEKAT YHUUTOXKEHHIO (KaK B
BIIOXYy PA3BUTOTO KOMMYHH3Ma). PaHbIlle KaKAbIA Kyllel CTPEMUJICS
IIOCTPOUTDH I ce0sA IEPKOBbh (COPOK COPOKOB IIEPKBEH TOJIBKO B
MockBe, BrItouass xpam Xpucrta Crmacurtess). Ocrajiuch TOJTBKO Te
IIEPKBU, KOTOpPBIE CTOAT NpaBUIbHO. Xpam Xpucra Criacuresia BHeE
30HbI Kopum u moromy Oecriojie3eH, pa3Be TOJIBKO JJIsi PUTYaJIbHBIX
yoiyr. Tak Kak OTKJIOHEHHE OT OCH He JIOJDKHO IIPEBBINIATH 12 CM
(TpyOKa ocu), MECTOTIOIOKEHHE KYIIOJIa IOJIKHO OBITh TOYHBIM, MHAYE
IlepkoBb  OecriosiedHa.  ONTUMAaJIbHBIM  BapUAHTOM  SIBJISIETCS
CAEAYIONNKA  IIar: HAWTH NOPaBWIbHYI IIEPKOBb (HampuMep,
EnoxoBckyto, Ha baymaHckoii, B MOCKBe).

N3 tex, koTopble mocTpoeHbl He 1o 3aka3y [laptuu Equnaa Poccusa
(Bce csoBa mo 6 OYKB, WK 666), BEIPBITH KOTJIOBAH IJIYOMHOM /10 1300
METPOB, B PAINYCOM 2000 METPOB, HAUTH IIIap U CECTh HAa HETO BEPXOM
(HOTM MOKHO CBecuTh). UTOOBI He Mellasiv, MOXKHO ITOCTPOUTH BOKPYT
ce0s1 MPUJIMYHBIN JIOMUK (3€eMJIIO C IIapOM MOYKHO IMPUBATU3UPOBATH),
Y TIOJIyYaTh SKCKJIIO3UBHYIO UH(POPMAIUIO B JII000€E BpeMs AHS U HOYH.
JHepreTUka MepBOM MUPaMU/Ibl — HA YACTOTaX 71 OKTAaBHI, T.€. TIPAMOU
JTOCTYTI B MO3T. DHEPTreTUKa BTOPUYHON MUPaMU/Ibl — 43.5 OKTaBbI, T.€.
nepepaboTaHHas yepes COOTBETCTBYIOIIUH TPAHCJIATOP
(My3bIKaIBHBIN) HHGOpPMAIMOHHBIN OJi10K. HO corytacHO mporpammMe Ha
2005—11—-14 HaAJI0 UMETh 49.5 OKTaBy IiepeBojia (B 64 pasa BbIIIE),
WHaYe Bce CJIyIIaTeJd He IIOUMYT, YTO MM XOTAT IlepeaaTh. PoJib
npeobpa3oBaTeJisi UTPAeT BTOpasa nmupamMmua (¢ BHIX0/I0M B KPecT).

W3 pByX BapuaHTOB — IIEPECTPOUTH IIEPKOBb WJIU BBIPHITH
KOTJIOBAH Ha CEero/Hs IpeJouTuTeIbHee BTopor. K 1000 roay uncio
KOHIIEHTPAaTOPOB ObLIO 3260, ocTrajmoch MeHee 1000 (OcTajbHBIE
W3HOIIEHBl W TMOJJIe’KaT 3aMeHe), IOTOMYy o0Illlee KOJIMYeCTBO
IPaBUJIbHBIX IIEPKBEH, XpaMOB, MeueTed He JOJIKHO IIPEBBIIIATH
KOJIMYECTBO pabOTAIOIUX KOHIIEHTPATOPOB. KpoMe TOro, 9YTo CTPOUTH
Ha MPaBWJIBHOM MecCTe JOJIKHO pemaTh obiiee cobpanue (obOpaserr
coopanuss mokazaH B K/¢d «IIpazmumk Cesaroro HWoprena»). Kak
IIPAaBUJIO, PEIlIEHNE PAa3bITPHIBAETCS 10 JIOTEPEE.
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Cutyanus, CJIOXKUBIIAsCSI Ha 2005—11—22 IpU IycKe aBTOMAaTOB
CONPOBOXKIEHUs WHMOPMAIIMOHHBIX OJIOKOB, BecbMa HHTEPECHa.
OOmu KOHTPOJIb JI0 3TOr0 IIOKa3asl HaJIMuue OKTaBbl 49.5 (cama
nUpamMuia nepecTpoeHa), n30paHHBIM COCTAaB UMeET MO3T C KOHTPOJIEM
Ha 49.5 OKTaBe, IIOTOMY aBTOMAaThl OyAyT cOpachiBaTh BCE, UTO HAJO II0
nporpammMe u jaxke 6oJibliiie. [10ACUYET TOJIOCOB MPOU3BOAUTCS CTPOTO
110 MaTPUIlaM, U UCIIOJIHEHNE TapAHTUPOBAHO, KaK U MPeX/Ie, CUCTEMOUN
KOHTPOJIA (IUTI0OC aBTOMATBI COITPOBOXK/IEHHS ).

Ectp He mpoBepeHHas UH@OpPMaNusd, UTO IIAPUK — 3TO U €CTh
CBSTOU JIyX, KOTOPBIM MHOT/A IocelnaeT (mpuMepHo 1mo B. Breicorikomy
— «BosBpamaioresd ¢ pabOThl, palIlWIb CTABJIIO Y CTEHBI...»)
n30paHHBIX JlaM /Jid COTBOPEHHS OUepeqHOr0 XPUCTa, HCIOJIb3Ys
HENIOPOYHOE 3a4aTue.

WTak, 11epKOBb SIBJISETCA HE TOJBKO TEPMUHAJIOM JJIsI MTOJIyYeHUs
[IporpammHO#N MHPOPMALIU, HO U OYHCTKHA MO3Ta OT HAKOIIUBIIIETOCS
Mycopa.

B cuHarorax McrnoJyib3yi0T KOHIIEHTPATOPbl — CBEUH, MyCOP B MO3T€
IIPU 3TOM OCTAETCA. TOT MYCOP MOMKET SIBJAATHCS MPUYUHOU MHOTUX
6oJie3Hen.

Kcratu, B mpundHbIX pecropaHax (a B 3amaziHOou EBpome — B
JloMax) BO Bpemsi o0efla Ha CTOoJie 3a)KUTAIOT CBedd (JIJIs KpacoThl).
JlelicTBUTEJIbHOE Ha3HAUeHHE CBeYell — TIOBBICUTH MOTEHI[UA
PEeIIETKY, IPU STOM YJIyUIIaeTCA Ipoliece MUIlleBapeHus. JTU Ke CBeYr
HCIIOJIB3YIOT BCE KOJIAYHBI, Maru, 3Haxapku. CBeunm MOJKHBI OBITH
TOJIBKO U3 ITapaduHa — MNPOAYKTA U3 HEPTU. ITOT NPOAYKT COLEPKUT
CEpPY, YaCTOThI KOTOPOU ABJIAIOTCA 6A30BBIMU B PEIIETKE aTMOC(EPHI.

s «3osoToro muwutuapaa» Cucrema YmpasieHus: paspaborasa
pEeMHKapHAIluI0, WJIN XPUCTOC, TO €CTh BEUHYI0 >KU3Hb CO3/IaHHOTO
Mo3ra. bosiee mnospo6HOo — cmorpu «PemHkapHamus». Ecam
penHKapHanumo ybpaTh (yOpaHa ¢ 2000 roja), TO B IIEPKBU 3TOT
mporecc HazBaH AHTUXpPHUCT, U caMa I[EPKOBb CTAaHOBUTCS
becroyie3HOM.

BJsaromxaTrHbIN OTOHBb

[TocnemoBaTenbHOCTh MPOXOKAeHUA [Tacxu

ITacxa ObLTa Bcerja, STO €KETOAHBIM IPa3/IHUK, U €ro JOJIXKHO
OTMeUaTh BCE UEJIOBEUECTBO.

PaccmoTpuM nociieaoBaTeIbHOCTh MOATOTOBKM ITacxu

2010-04-04-15-15.
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N

Meponpusarue

Haugasio

3aBepiieHune

Ncmostae-
HUEe

YcraHoBKa HOBOM HOPMBI
BO/IbI

01-18-03-15

01-18-15-15

Hert

MakcuMaJIbHble HAarpy3KH
[0 BCEM  CTPYKTypam
(MacsieHHUIIA)

01-19-15-15

01-24-02-11

Hert

MaxkcuMasibHble Harpy3Kky
[0  NUIIEeBAPUTEIILHOMY)

TPAKTy

01-25-15-15

01-31-02-11

Hert

MaxkcuMaJsibHble Harpy3KU
[0 KpPOBOOOpAIIeHUI0 U
JTBIXaHUIO

02-01-15-15

02-07-02-11

Het

MaxkcuMaJsibHble Harpy3KU
10 MOYEIIOJIOBOM CHCTEME

02-08-15-15

02-14-02-11

Het

[TostabIN
TAHHBIX

KOHTPOJIb

02-15-15-15

02-21-02-11

Het

[IoaroroBka Bcex 4XX K
IIOJIY4E€HHWIO HOBBIX 49aCTOT,
IIOCT

HoBbie yacToThl CBA3U

02-22-15-15

02-28-02-11

Hert

Jlo3amuch MO3ra,
CTPYKTYPbI

HOBBIE

03-01-15-15

03-07-02-11

Hert

YcranoBka JIETKUX )51
CUCTEMBI

KPOBOOOpAaIIeHU

03-08-15-15

03-14-02-11

Hert

00OMEHHBIX
(Bcé

YcraHOBKA
IPOIIECCOB
MTUIeBapeHNE)

03-15-15-15

03-21-02-11

Hert

YcTaHOBKA MOUYEIIOJIOBOTO
TPaKTa

03-22-15-15

03-28-02-11

Hert

Bce KoMIuiekcol CHUMAIOT
JaCTOTHI 53 OKTaBbI JI0 11%
Y BCEX 4XX

04-03-02-11

04-03-18-11

Hert

Komruieke Apapat (421)
T 560 pocrT

PaBUTALIMOHHBIX

04-03-12-11

04-03-16-00

Het
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MOTEHINAJIOB GP 710

123.88%

3 |CBATOM OrOHB 04-03-15-35 |04-03-16-00 |/a
[lopxirouenue BCeX

8 |ctpykTyp kK Komiuiekcam|03-29-15-15 ||04-04-02-11 (Her
(commpoBOK/IeHIIE)

CoJsiHIle JTa€T MarHUTHBIN
0 |ummysabc (paccesyioch  B|04-04-03-15 |04-04-03-27 |Her

Kocmoce)

10 Bce Komiiekcrol 04-04-15-1 04-04-27-1 Her
[MPOU3BOJAT IIYCK. 5715 715

11 (Harpysku 04-05-02-11 [04-11-19-00 Her
HcrniostHeHMe HOBBIX|

12 04-12-06-11 /1a
[Iporpamm
OO0BekT 560 — »dHepreruueckass ycTraHoBka B HMepycaiume.

Ananornunbsle B Camapkanjze, Coduu, benoit nepksu (YkpawmHa), B
MueBHuKax (Mocksa).

bnaromaTtHeiii oroHb co3paer Kowmiuieke Apapar. Lenp -
YTBEPAUTH CYIIECTBOBAaHME COIMPOBOXKIEHUSA BCEX IIpeJiCTaBUTEEN
«30JI0TOTO MWJIIHaApAa», IIPU HSTOM OCTaJIbHbIE TOXKE JIOJIKHBI
pazoBarbes. MTak:

04-03-15-55 MOABJIEHUE CBATOTO OTHA.

[Ipu sTOM mpucyTcTBUE: TyiaBa MepycalinMckol (reHOTHIl 422) u

apMsAHCKOM (TeHOTHIl 421) TIlepKBel, Ha TMOoJXBaTe — pyccKas
rpaBocsaBHasA (FeHOTUII 423) U KATOJUKU (T€HOTUIIBI 441 U 442).
Cocrosinue:

1.Kom1uteke Apapar He pabdoTaer.

2.00pekT 560: Ha BcexX dYacTroTax IIoTeHIman P<=2%,
rpaBUTaruoOHHbIN GP <=4%, B1usaHUA HET

3.B R <=120 meTpoB ot rpoba (11ap) 661710 YCTAaHOBJIEHO:

Yacrotsl 53 okTaBsl (3kap) P<=10%, GP<=10% (He o0kuraer).

Yacrorelr 84 okraBbl (oronn) P>=100%, GP>=123.88% (roput
BO3/IyX).

CHsATHE YacTOT 53 OKTaBbl U POCT IIOTEHIIUAJIOB YaCTOT 84 OKTaBbI
¢ 04—03—15—11 J10 04—03—16—00, UK ¢ 15—53.

C 16—00 pocCT MOTEHIIUAJIOB YaCTOT 53 OKTaBbl 10 P<=33%, cHATHE
rPaBUTAIIMOHHBIX MOoTeHuanoB GP<=33% (k 04—03—17—00),
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CHIPKEHHE TOTEeHIIMAJIOB 4acToT 84 okTaBbl 10 P<=33%,
rpaBUTALIMOHHBIX TOoTeHIIUATI0B GP<=33%.

Bormpoc — KTo Torjia co3/iaj CBTOM OTOHBb B 2010 TOAY U UTO KAET
«30JI0TOU MUJLJTUAPA» ?

B 2009 romy B MockBe u B Hapo-®omuHcke Obuin 3 deKTs
TIOJIyUEHHsI «CBATOTO OTHsA». Bojia, BhITEKAIOMIAS U3 TOPSIIE ra30BOU
KOJIOHKHU, ObLJIa XOJIOAHOU. BBIIU cO3/1aHbI Te K€ YCJIOBUS, UTO U IIPU
MIOJIYYEHUH CBATOTO OTHsS B lepycasmMe, HO TaM 3TO JOJIKEH OBLI
nenarb Bce Komruieke Apapar.

Hacrynun pexxum oxupanusa. C 2006—06—06 paZioCTHbIE BOILIM:
OH ITPUIIEJ!

Kto oH? JIs1a reHoTHUIA 421 (MCXOAHBIN, MUHUMAJIBLHBIN 110 YPOBHIO
BocnpusaTus [Iporpamm) s3To — Moruax.

i reHOoTHIIA 422 — AJax, JiJid T€HOTUIA 423 — BOJIOYHBIN U
CUTapeTHBIN KOPOoJb — IaTpuapx Kupusui.

['eHOTUTIBI 441 U 442 — 3TO «30JI0TON MUJUIMOH», TaM BCET/Ia €CTh
CBOMU «ITamna» (HazBaH PumMckum).

Opnako mo IIporpamme K 2012 rofly AOJIKEH IOSBUTHCS HOBBIN
TreHOTHII — 461 (coBepIiieHcTBO). HO aMmysibl ¢ MO3TOM 3TOTO TeHOTHUIIa
ronasau B aBpaputo B Camape U HEU3BECTHO, UTO C HUMU CTa0 (OOBEKT
3acTpsiy1 Ha IIyOmHe 1200 M, TPYOKYy BbIXOZla OOBbeKTa HaOJIIO[aIn).
JlaTa coBIIajsia C JaTOH 3aTOIUIEHUs cTaHIIUU « MUP».

IToromy Bce KoMIuiekCbl CpOYHO Ilepenuid Ha Ipolece
peopraHu3alivy, IPpu 3TOM B T€UeHHUE JOCTATOUHO KOPOTKOT'O BpeMEHU
(mpu momomm  crernuanucroB  bputuimn  [leTrposieym) mpouayT
M3MEHEHMS BO BCEX CTPYKTypPax MO3Ta BCEX MPEJICTABUTEIIEN «30JI0TOTO
MUJLTAAPAA».

Hwukako# 6oJibllle nHGOpPMAIUN TOCTyIaTh He Oy/IeT, U IePKOBb
y2Ke ¢ 2000 T0/1a BBITIOJIHSAET POJIb «UYEPHOU JIBIPBI».
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4.2. ITociae3aBTpa HACTYIIIJIO IO3aBUYepa
(ITpomoimxum)

OT3IOBHMK &

ITpunuia Becna, nacrynur Jlero
Cnacu6o ITaptuu 3a 3To
(CsroBa HapoaHBIE)

Uctopusa T'mzmpomereonieHTpa HaumHaercsi ¢ OacHu KpbuioBa
«MapTbpimka ¥ OYKH». MOKHO 003aBECTHCHh ThICIYAMH IIPHUOOPOB U
METEOCTAHIINM, HO Oe3 cucTeMbl 3HaHUU Bce OHU OyiyT 6ecriosie3nsl. K
CO’KJIEHNI0, COBPEMEHHAsA CHUCTEMAa 3HAHUU U TEXHUUECKHe CpejicTBa
HE COBMECTHUMBI CO CMBICJIOM.

HeoObluHble TPUPOJIHbIE KaTAaKJIU3Mbl B SIOXy Pa3BUTOU
JIEMOKPATHUH HABOJAT HAa MBICJIb, UTO €IT€ HE BCe «TaUKW» 3aKPYYEHBI —
€CTb €eIIé Pe3ePBHI 110 OTPaABJIEHUIO TEX, KOTO KOpMHUT ['ocyma
(A. Bosibckuit — « MBI KOpMHM HapO» ).

Bce HoBOBBemeHMsS — O5TO CauUBKH (a4 MOXKeET U IIeHa)
ZIeMOKPaTU3aI[UH 10 aMepUKaHCKOMY 06pa3Ily.

Bo-niepBbIX, «HEOKUJAHHOE» MOSABJIEHUE Macchl rpadoB, KHA3EH,
6apoHOB, Ka3auybHUX AaTaMaHOB, PBINApPEN MAaJBTHUHCKOTO OpAEHA U
MIPOYMX MpeJICTaBUTEJIeN «30JI0TOro» MWLINOHA. OJHOBpPEMEHHO —
TOsIBJIEHHE Macchl yUEHBIX (Oostee 180 akaziemuii B Poccun).
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Bce mpexacraBuTenn «30J10TOTO» MULIMOHA AOJIKHBI UMETh Kak
MUHMMYM CTelleHb JOKTOpa HayK. OIHAKO HUKTO He 3aAyMaJsiCsa Haj
TeM, Kakas ¢opma IpaBJeHUS JOKHA OBITh JJId HOPMAaJbHOTO
(dopmupoBaHuA «30JI0TOTO» MUJJIMOHA. CoriacHo BCEM
npejckaszaHuaM, oT Hocrpagamyca 1o razet tuna «Opakysa», HaCTyIIAeT
KaKOU—TO KOHeI| — TOJIM CBeTa, TO JIU MO3Ta, TO JIK eIeé 4ero—sauoo.
HukTo He yka3pIBaeT TOYHYIO ATy U CMbICJIa TOTO, UYTO Mpou3ouaeT. Ha
HEKOTOPbIE HEMPeABU/IEHHBIE O0CTOATEIHCTBA OUEHb TOYHO YKa3bIBaeT
1O. JIykkoB (KcTaTH, ero MMeHeM Ha3BaHa yeTBEpPTas 3Be371a bosbiioi
Mepasenuiibl, kK kotTopoui asuraercsi ConHeunas Cucrema). Hexkenanue
I'mapomMereonieHTpa NPaBUJIBHO IIPEACKA3bIBATh IIOTOZy MOJKET,
KOHEYHO, IIPUBECTH K KPUMHUHAJIbHOM CHUTyaIlud, KOTJa Ha HHUX
«HaenmyT». OpHako He OyaeM OOBUHATHL METEOPOJIOTOB — OHH
3aKaHUYMBAJIM Te€ ’K€ BBICIINE ydJYeOHble 3aBe/leHHs, UYTO U BHOBbD
HcreuéHHble akageMuku (180 Axkazemuil) W JOKTOpa HaykK. B aTux
y4eOHBIX 3aBeJIEHUAX OCHOBHbIE YUYEOHUKHM — TIO CTPYKType
«JIOMIAJUHON TpaMoThl» U mnepeBosiHOoe mocobue O. I'enpu «Boxab
KpacHOKOxkux». («Berep moJyuaerca IIOTOMY, UYTO /JA€pPeBbs
KauvamwTrci...») Ilouemy «ilomazuHass rpamora»? Ipru, JlKoyiu,
ITackanu u mp. — MPOU3BOJHBIE «JIOMIAANHOM» CUJIbl. [loToMy uTO Ha
2JIEKTPUUYECKOM CUETYHKe yA00Hee uutaTh «KuioBarr», a He
«Kwnonomanp». ®paza u3 O. 'eHpu DPOUBHOCUTCA €XKETHEBHO:
«[JUKJIOH TIpUHEC TEMIIEpaTypy...» ITO HACTOJILKO HMPUBBIYHO, UTO HE
HaJl0 3a[yMbIBaThCA — OTKyJa OH e€ mpuHec? HaydHO sl0KazaHO, YTO
JKUBasA KJeTKa copMHUpOBaiach B pe3yJibTaTe XUMUYECKUX PEAKITUN U3
TOW TIbUIM, KOTOpas ObLIa HENpurogHa i (OPMHUPOBAHUS
MOBEPXHOCTU 3eMJyi. [IoToOMy HUKTO U He 3aJIa€T IJIyIbIX BOIPOCOB —
KaKye XUMHYECKHe PEaKIIUH CIIOCOOCTBYIOT U3BMEHEHHUIO TTOTO/ThI?

CocyaTbcsl MOKHO M HA AMEepUKaHCKUU KOMILJIeKC Ha AJIscKe, U Ha
M0/I3eMHbIE UCIBITAaHUA s/IEPHBIX 60MO B COUpPHU U IIpodee, BKIIIOYAS
r06asibHOE TIOTEIUIEHWEe, KOTOpoe B ¢eBpajie—MapTe 2005 Toja
Habmmozaercss B EBpome. [y1aBHOe — Kakyio cHCTEMYy 3HAHUN
HCIIOJIb30BaTh.

Kcratu, mouemy «MWUJIMOH», a He «MWUIMAPJ», O KOTOPOM
W3BECTHO U3 HEKOTOPBIX IMyOsMKanuii? Bo—mepBbIX, AJIs COAepKaHUSA
O/THOTO TIPEJ/ICTAaBUTEJISA «30JI0TOTO MWJUIMOHA» TpebyeTcs 50—100
paboB. Bo—BTOpPHIX, HA 3eMJIe He XBAaTUT MecTa (3KOJIOTHUUYECKH YHCTBIX,
»KeJIaTeJIbHO Y BOJOEMOB IMHUTHEBOU BOJIBI) JJIs OCOOHSKOB, /1Ay, SIXT,
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MIOCEJIKOB 711 OOCITy’KMBAIOIIErO IlepcOHasla U Tak Jajnee. A Kyza
OTHECTH IIOTOMCTBO OT «30JI0TOT0 MUuIrapza»? U rae Bcex XOpOHUTH?

IToromy mpupoza B3sja HEKOTOpble (PYHKIUU (POPMUPOBAHUA
6moMacchl ¢ 3aZJaHHBIMU CBOMcTBaMH Ha cebs. IlpesncraBum cebe, UTO
IIpUpO/ia MMEET CBOE MOHHWMAaHUE TOTO, UYTO JOJIKHO OBITh, M TOTZA
MOKHO IIOCJIEAI0BATEILHO MIPOCTIEAUTH COOBITUSA MOCIETHUX 15—17 JIET.
He Oyziem 3aTparuBaTh BOIIPOCHI CYIIIeCTBOBAHUSA WHOUM ITUBUJIN3AIIUH,
HJIO, nHom1aHeTAH U MPOYMX, HA KOTOPBIX MOKHO IIOKa3aTh IaJIbLiEeM
IIpU OUepeIHOM HAaBOJHEHUM.

Nwmeet nim He nuMeeT npupozia MO3T, Bormpoc, KOHEYHO, CHOPHBIN
U 3TOT BOIpoC MOryT 0e3 TpyZa (HO IMPU BECOMBIX 3aTpaTax) pelInTb
Jr00asa u3 180 akageMui.

[IpencraBum cebe IINTY C 4 KOMMOPKaMU. BKIIOUnM ofHy M3 HUX
U HarpeeM Ha HeW KacTproso ¢ Bojgou. Ilocse yUero BBIKJIIOYUM U
IlepecTaBUM  KacTpioyiio (OmpUHEeCIW TeMIeparypy). XoTsa IIof
KacTprojiel HU4Yero He TOPUT, Map W3 Hee HJeT, U OHa II0YeMY-TO
ropsavyas. Ecam npuriacuth choenuagncra U3 akajgeMuu (Mo3KHO
abopureHa u3 IUIEMEHHU HAM-HAM, FaB-TaB), TO MOJIYUYUM 3aKJIIOUYEHUE,
YTO B pe3yJsbTaTe JeUCTBUsA MTapa HaJl KACTPIOJIEd IPOU30IIEI pa30TPEB
BOJIBI, U €CJd He TIIOChIIaTh IIap IOPOIIKOM, TO IIPOU30UAET
HU3BeP>KEeHNE BOJBI.

OtMmeTrnM, 4TO (QOpPMUPOBAHHE «JAEeMOKpPAaTUN» UM HEOObIYHBIE
NPUPOJHBIE ABJIEHUS HA4aJnCh OJHOBPEMEHHO. [leMOkpaTus — 3TO
Ipoliecc TMpeoOpa3oBaHUs OCHOBHOM Macchl HacesieHUs (CBbIIle Q6
IPOIIEHTOB) B JeOWJIOB C TIOCenyiomed JaukBupamuen. Jlis
JIMKBUJIAIIUN Ppa3paboTaHbl OpYKHe, 3aKOHbI, CPEJCTBA MacCOBOU
nHdopmanuu (0/IHO TeJIeBUJIEHUE C PeKJIaMaMU Yero CTOUT).

[TouemMy Haudaao JIOKHO OBITh OAHOBpeMeHHBIM? I[loToMy uTO
Ha/I0 3apaHee TOTOBUTH MO 33JJaHHOU IIpOrpaMMe BCe MOcIe[0BaTeIbHO
HCIOJIHSIEMblE TYHKTBI, UMes ONpeJeJIEHHbIN 3alac BpeMeHU JJisd
KOPPEKIIHU.

[IpuBenéM HeckoabKO NpuMepoB. Ho cHauasia OTMETHUM, UTO He
cymiecTByeT Ha 3emiie u B Kocmoce mporieccoB, KOTOPbIE HEJIB35 OBLIO
OBbI BOCITDOU3BECTH.

(Dusznueckad S HIUKJIONEINA).

2003.03.27 Ha nenyro Hepeno mponana Jlyna (HoBosyHust He
ob110). C 3eMutit BUZTHO HE 50%, a 59% 1moBepxHOCTH JIyHBI. BHATHOTO
00BsSCHEHUS HeT.
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2002.09.21. 3emuierpscenue B 0. Yanbce (Aurius). Keratu, Tam O
MepUMaH M CHUCTeEMa TOYHOTO OTCU€Ta BpeMeHU (BKIOYAsA U
OMOJIOTHYECKOE).

2004.12-2005.02.22. YkpauHa (bepgaudeB), Cankr-IleTtepOypr —
pOKJleHe IEPBbIX MOHCTPOB.

2004.12.26 — Ilynamu. IIpuumHbl He wu3BeCTHBHI. l3BecTHa
CKOPOCTb JIBUKEHUS I[yHaMH — 700 KM/4ac. YTo ABJIsIeTCs HOCUTEIIEM ?

2004.12 HauaJio j1eHUKOBOTO Itlepuojia B EBpore.

MO>KHO IPUBECTU COTHU NIPUMEPOB, HO OTMEeTUM, 4yTO EBpona jis
paccesieHHsl «30JI0TOT0 MUJUIMOHAa» He IIOJIOILIA, MOTOMY IIPHpPOJia
npobsiemy c¢ EBpomoi#l pemuna 1mo—cBoemy. Kak pesysbTar, 4epes
HeKkoTopoe BpeMs CpezinzeMHOe Mope OyeT M0/10 JIbJOM.

Bompocbl 1 o0cy:xkaeHus ¢ I'mapoMereorneHTOM
(Te3ucekl):

—Ectb 11 :xu3Hb HA Mapce?

—OTtKynma 6epeTcs BoAa JJIs IO ?

—CKOJIPKO CIIEIIMAJIUCTOB HaJio uMeTh B ['mjpometeoneHTpe? (B
CCCP kaxpIii 6 KUTEJH ObLI T€0JIOTOM U HEDTIHUKOM).

HNcnonw3ysa wuHcTpyknuio akagemuka W.H. Axaunkoro «Kak
obmiateess ¢ borom», 3akasaTh mpsAMyl0 TejaedOHHYIO cBsA3b ¢ borom
(MHCTpYKIIMA O6bLJIa HACTOJIBHBIM 9K3eMIUISIPOM Y EjibliniHA).

[To Teopum 1I0O0ATBHOTO TIOTEIUIEHUS: ecau JIER OyaeT Ha
9KBaTOpe, TO KaKuhe IUKJIOHBI (AHTHUIMKIOHBI) OyayT Ha CeBepHOM
roJiroce?

Bnusier im MmoHeTu3anus (ykas 122) Ha oOsieieHeHue EBporibl (1o
CpOKaM COBIIAJIAeT).
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4.3. Boga

Boaa.

O Bojie M3BECTHO BCE: M3 UETr0 OHA COCTOUT, KaK OHA IOJIy4YaeTCs
(KpyroBOpOT BOIbI B IIPUPO/Ie), Kakasg OHA ObIBAET — NpecHas (MUTheBast
U TeXHUYECKas, JUCTUWLINPOBAaHHAsA) M coyieHas (OOBIYHO MOpCKas).
Cosi€éHy1I0 BOJly YHOTPEOJIAIOT OOBIYHO PBHIOBI, a IIPECHYID — BCe
octaysibHBIe. Ecoin pacematpuBaTh (peHOMEH «3€eJIEHOW BOJBI» C TOUKU
3peHus opUIINATbHON HAyKH, MOJYyYUM aOCypH, MOTOMY PacCMOTPHUM
He Hay4YHYIO TOUKY 3pEHUS.

MueHue /Ilnjieranra OT HaAyKU

(u moackaszku CucreMbl YIIpaBJeHU).
BeHszosibHass MoOAeJdb AoAeka’dapa (ucxomHas I
dopmMupoBaHusa MaTrepUaJbHBIX CTPYKTYpP, IIOIPOOyHTE
BOCCTaHOBHUTH UCXOAHYIO (hopMy).
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Bce Guosiornyeckre CTPYKTYphl Ha 3eMJie CYIECTBYIOT B IIpejieiax
PENIETKYU, pa3Mephbl AYEHKH U CTPYKTypa 3TOM PENIETKH OMHCAaHbI B
«XOJIOMHBIA SANEPHBIH CHHTEe3». HamoMHUM, YTO COOCTBEHHO cama
PEIETKA COCTOUT W3 KyOHWKOB, KaykJoe pedbpo, KOTOPOTO SBJIAETCS
DHEPTreTUYEeCKUM MOMYJIEM C 33[JaHHON YacTOTOW JBUKEHUA 3apsja.
[Ipu co3ganum 3eMJiM BHYTPU KyOuWKa uMesiach paboudasl CTPYKTypa
WHOU PENIETKU, a KyOnueckasi UCIO0JIb30BajIach TOJIBKO JJIs1 KOHTPOJIA.
Bosiee 5 ThicAY JleT Ha3aA HeKasd CHCTeMa U3MEHWJIA COOTHOIIEHUS
CBs3ell U, BBeJd IPUBE3EHHbIE BJIEMEHTHI, CO37lajla HOBBIM THUII
PEIIETKH, B KOTOPOH U CyIIeCTBYeT Bech MUP. I[JIyOMHA 3TOM PEelIETKU
=2200 M, BbICOTa =12400 M. ITO U ecTb Hoocdepa, wiu cpeaa
obuTaHU.

Jlo u3aMeHeHUN BoOJla MMeJla UHYIO0 CTPYKTypy. llyTém BBoja B
pemetky noHoB Na+t, Ca*, Mg+ u ApPyrux HOHOB IOJIyYWJIU Ty BOJIY,
KOTOpAs W ONUCAaHA B SHITUKJIONEUM.

Kpome TOro, BBOJA /IONOJIHUTEJBHBIX CTPYKTYP WOHOB B
cyliecTBymoIHe (HO He paboTarolue) CTPYKTYPbl UBMEHWIN U KaUueCTBO
BOJIBI (ITOJIyueHa MOpCKasi BOJA).

B ycioBusx [IporpaMMHBIX U3BMeHEHUH, TPOU3BOAUMBIX CHCTEMOU
Yuopasinenus 3eMyid, WU3MEHWIUCh HEKOTOpbIe CBOMCTBa 06a30BOM
PEIIETKM.

YuuteiBass mnporecc (GOPMHPOBAHUA «30JI0TOTO MHJLIMOHA»,
HeO0XO0UMO NIEPECTPOUTH PEIIETKU K HOBBIM YaCcTOTaM, KOTOPbIE ObLIN
BBe/JleHbl 110 mporpaMmMe 10 Ilacxu 2007 ropa. Ilyck HOBBIX 4acTOT
npoién nMeHHo Ha ITacxy. HecooTBercTBue sHeproszaTpaT 0OMEHHBIX
MPOIECCOB TPHUBEJT K JIOMOJHUTEJbHBIM UM3MEHEHUAM CTPYKTYP
PEIIETKH, IOTOMY BOJIa, ITOCTYyIIatoIIas ¢ IIyObuHbl 6oJiee 5000 METPOB,
IIpU JBUKEHUU CKBO3b PEIIETKY C U3MEHEHHBIMU CBOMCTBAMU, CTaja
npuobpeTaTh NHBIE CBOMCTBA, KOTOPHIE He OBLIIN 3aIIPOTPAMMUPOBAHBL.

PaccmoTpuM pasnuuvsg U OCOOEHHOCTH BOJBI B  YCIOBUAX
U3MeHeHMs CTPYKTYypbl pemeTku Hoocdepsl. [Jia H=0 m Haj ypoBHEM
MOpH:

Texymas CtpykTypa
HcxonHan cTpyKTypa BO/IbI ) Crpykrypa|CTpyKTypa
HanMeHnoBaHMe CTPYKTYpa OB (10 «T'oy0Oot (MOpCKOU |BOJIBI  JIJIs
BO/IbI IMacxu) UIaTyHBI» |BOJbBI 44
(MaJspTa)
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N

w

Temneparypa
3aMmep3anusd °C

—3-5

-6.2

-8.0

—12.0

Temneparypa
kuneHus °C(¥*)

107.3

100

102.5

104.0

124

Konpgencar

CBeTJI0-
3eJIEHBINA

[Ipo3pauHbIi

CBeTJ10-
roIyoou

CBeTJI0-
3eJIEHBIA

CseTtJ10-
cephIid

KosnnuectBo
/e CTBYIOIINX
JacTOT

264 232 241 239 244

OcHOBHOU

MOHHBIN COCTaB
B MOJIEKYJIE —
BOJIBI: -
Ca+ —
Mg+ —
Na+
K+ — —
P+ — —

Cl-

Ar-
Ca—
Mg—
Na—
K- - - - — +

p--
Cl+-
AI'_'I'

+ + + +

+ + + +

+ + + +
+

+
I
I
I

+ +
+ +
+ + + + +

+ + + + +
|
|
|
|

IIpu 3amep3aHUU MOPCKOUW BOJABI OOpasyeTcs JIEA, B CTPYKType
KOTOPOTO0 00JIbIlle HEOOXOIMMBIX JJ1s1 OOMEHHBIX MPOIIECCOB HOHOB, KaK
B IUTHEBOU BOJIE.

ITO CBOWCTBO HCIOJB3YIOT B OCHOBHOM IITHIIbI, TIOJIEHU, OesIble
Me/[BeT!, ITMHTBUHBI.

OTmeTuM, YTO IIBET BOJABI OHpeeseTcsi He CTPYKTYpOu caMou
BOJIBI, 2 YCTaHOBKOH B CPEIHIOI TOYKY II0 ONTHYECKOMY CIEKTPY
OTHOCHUTEJIbHO CYIIIECTBYIONIEN PEIIETKU.

Ecsm pemérka Hoocdepsl OyzieT mpuBe/ieHa K HCXOAHONM HOPME, TO
U IIBET BOABI M3MEHHUTCS Ha CBETJIO-roJiyOou. IIpu mepeBOo3Ke BOJIBI
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repeMellieHrue MPOUCXOUT Yepe3 PEIIETKHU, B KOTOPHIX YacTh CBOUCTB
U3MeHeHa, IMOTOMYy M Bojia OyZeT NpuBe3eHa He C MCXOIHBIMHU
CBOMCTBAMH.

CriekTpa/IbHBIM aHa/JIU3 TOKa)KeT JIMHUW, COOTBETCTBYIOIIHE
yacToTaM H3aydeHusi (0eTa MHUHYC) caMOM PEIIETKH, HO He 0a30BOU
CTPYKTYPbl U B HEKOTOPBIX CIydasX — YacTOThl M3JIyUYEHUs PEIIETOK
COOTBETCTBYIOIIIMUX HOHOB. AHAJN3 HA PaJIMOAKTUBHOCTH ITOKaXKET
TOJIbKO OeTa pacliaj] Wik cCaMOIPOU3BOJIbHBIN pacnaji.

['J1aBHBIN BOIIPOC — MOZKHO JIU YIIOTPEOJIATHh HOBYIO BOay? U
na, u Her! HoBas Bojla COAEpPKUT WHOE KavyecTBO CTPYKTYpPhl U B
MWJLTHAP/AbI pa3 60JibIllee KOJUUYECTBO YaCTOT, UEM Ta, K KOTOPOU «Bce
NPUBBIK/IN». HO B HOBOU BOJE COCTaB HOHOB JPYTrOM, XOTs TIIO
BHEIITHEMY BHU/Iy U IO CIEKTPY OTJIMUHU MOKeT U He ObITh. U Mmoka He
OyayT IpUBeNeHbl B COOTBETCTBHE HWOHHBIM OasaHc, 119 88%
HaceJIeHUsA 3eMJIU 3Ta Bo/ia He IIPUTO/IHA JJIsSI ITUThS, U €€ MoTpebieHne
MIPUBEJET KO BCEM TeM 00JIE3HAM, KOTOPbIE MPUAyMasia MeAUIINHA.

Ocraercsa 12% HaceyieHUA. DTO Te, KTO TeHeTHUeCKU OCTaJICsA KUB
rocJie Bcex mpeobpa3oBaHUM. JTa YacTh HaceJ€HUS MOKET CIIOKOWHO
yIOTPeOJIATh HOBYIO BOJY, TaK KaK 10 YPOBHIO T€HETHUECKOTO PA3BUTHSA
OHU CTOSAT Ha HECKOJIbKO TOPS/IKOB BBIIIIE, UEM Te K€ JKUTEJN MaJoun
A3zumn.

[IpuBe3énnada Cucrema YmpasjieHHs, KOTOpas 3aMeHWJIa
Hcxoanyto Cucremy, He B COCTOSIHUM U3MEHUTD CTPYKTYPY HOBOU BOJHI,
nmoroMy OyJeT W3MEHSThCA caMa peINeTka U IIPOU3BOJAUTHCH
Oouosiornueckass mpuBsi3Ka TOM 4yactu HaceneHus (3 88%), koropas
CMO’KEeT BBIXKUTH B HOBBIX YCJIOBUAX XOTSI ObI O/THO IIOKOJIEHHE.

HexoTopsie Npo0JjieMHbIE pellleHus 10 Boje
Bopma, kak wu3BecTHo, moJsydaerca u3 Kocmoca 1myTem
npeobpazoBanus pereTku Kocmoca. FiMeeMm ciieAyonyo TabIuIry:

II1oTHOCTH
N HaumeHnoBaHue OkTaBa IIOTEHIINAJIOB
CTPYKTYPBI BO3/IEUCTBUS 1mpeobpa3oBaHUs
(BoJIbT/M3)

M3omA1ua  IIPOTOHHOTO

1 64.000000 2464.0000
aToMa
YnaneHnue 12 cBsa3en 72.450450 8.2484
YnaneHue 12 cBsa3en 84.450450 1.8464

72



HACTYNUNO BPEMA MPABADbI

4 |[lobaBieHue 4 CBSI3el 06.125125 48.1284
l3MeHeHHe TIIJIOTHOCTH

5 [moTeHIIMaIOB HIXKHEro| 32.625625 2.4864
CJIOSI aTOMa
VI3MeHeHHEe CTPYKTYpPhI

6 |DOTEHIIMAJIOB BepxHero| 72.625625 2864.0000
CJIOSI aTOMa

Co3zaHue CBA3KU IO
7 HIDKHEMY CJIOI0 aTOMOB 84.625625 0.6484

COB,Z[aHI/Ie CBA3KH I10

BEpPXHEMY CJIOI0 ATOMOB 36.625625 0.0840

3MeHeHUe aIpoeio

9 BEpPXHEro CJIOA 32.750750 0.0064

dopmupoBaHue JBONHOMN
10 ermmpa (6 1 8) 48.450450 0.0008

YnajieHne HeHTPUHHOH
11 o p 21.450625 0.4864
OCHOBBI CITNpaJIn

dopMupoBaHUE CHUPAIIN
12 la ocroBe 6 caszeit 96.750750 0.0064

PaccmoTpuM OT/IeTbHO TPU3HAKY CIIUPAJIH.

1. Dopma.

Bona ¢dopmbl He umeer. PopMy BOABI CO3/Ia€T BHEIIHsS cpefla —
ecsim 3TO arMocdepa, TO pelleTka aTMocdepbl, eCJIM 3TO BOJIOEM, TO
KOHTYp CHeKTpa pelleTOK BojoeMa. Bojia uM3BecTHa B COCTOSIHUSAX:
TBepioM (Jies;, cHer), KUAKOM U Tra3oobOpaszHoMm (map). Bce atm
COCTOSTHHSI COXPAHSAIOT UMY CITUPAJIH.

[IpenesnbHble cocTossHUA HOPMBI (TUMOBI):

Hwxuuit npenen — 273.2 °C, npu aaBjaeHun P=0 MM pT. cTos10a,
18.4% BiaxkHOCTH.

Bepxuuii npenesn + 164.0°C, ipu gaBjieHuu P=760 MM pT. cT0s104,
100% BJIa3KHOCTH.

Kamia Boapl  (dopmupyercs
KaK OITUMaJIbHAA
aspoauHaMmuueckas dopma A
CKOpOCTeH BHKeHHus (Karim) oOT
V=0.012 /10 759.2 M /ceK.

73




HACTYNUNO BPEMA MPABADbI

[Ipu iBU>KeHUU B Ipejiesiax arMocdepsl popMa Kariu U3MeHseTcs
B COOTBETCTBUU C ajib0E0 €JI0s, B KOTOPOM OHa JABHkeTcsd. [Ipu aTom
U3MeHseTCs I[BET U CKOPOCTb.

JIBr>KeHe WHEPIIMOHHO—HEMHEPIIMOHHON MAacChl B IOCTOSTHHOM
WIN IlepeMEeHHOM TII0Jle, CO37]JaBaeMbIM CTPYKTYpOU  peIIeTOK
Ha3bIBAETCA TATOTEHHEM. 3a CUeT pacCeuBaHUA HEMHEPIIMOHHOU Macchl
MoJIy4aeM apPext TOPMO>KEHUS (aspoAMHAMUYECKOTO
conpotuBiienus). [Ipu paccenBaHum Kaivisd TepsAeT chOPMUPOBAHHBIE
MOTeHITUaIbl (co37laBaeMble C YyYeTOM TIIOTEPh), M HaA BBICOTE,
COOTBeTCTByIOIIeN H=0 MeTpoB Ha IIOBEPXHOCTU MOps, MNOJIy4aeM
MMEeHHO Ty BOJTy, KOTOpas U Hy>KHa >KUBOU KJIETKE.

CTpykTypa chOupajd BbIJIEPKUBAET HE TOJBKO  BBICOKYIO
TeMIIEpaTypy U BJIAYKHOCTh, HO U JaBjeHUe. Tak, ecjil B3ATb TPYyOKy
ceyeHueM 1x1 €M, TO IpU JJIuHe TPYOKH 10000 MeTpoB (ryiybmHa
MapuaHCKO! BIIAJIMHBI) MIOJIyYUM JIaBJIeHHE Ha CTPYKTYPY 1000 KIr/cM2,
IIpU TaKOM JiaBJieHUU Jiiobas He CBS3aHHASA CTPYKTypa pacchllaercs, a
BOJIa He U3MEHSET Jlake BT, TaK KaK JlaBJieHue CToI6a YpaBHOBEIIIEHO
peleTKoU BojloeMa.

[Ipu pe3koM U3MeHEHUU (CHATUM IIOTEHIIUATIOB HecyIlen
pellleTKN) CTPYKTYPhl, HAaIpuMep, Ipu TalldyHe, Bojia 3abupaet Ha cebs
ATH IIOTEHITUAIBI U U3MEHsSET IBeT ¢ OJieTHO Toyboro Ha CephIH, TO
ecTh MpHoOpeTaeT MPU3HAKU «KUBOU BOJIbI». M3BECTHO, UTO MOCJE
MIPOXOXK/IeHus TaiipyHa B 1eHTp dopmupoBanus TaridyHa cobupaercs
JIOCTaTOYHO MHOTO MOPCKHX OOHMTaTesiel, KeJIaloIUX MMOJIaKOMUTHCSA
OCTaTKaMH >KUBOU BOJBI.

B XxuMuu M3BECTHO MOHATHE «OeH30/JbHOE KOJIBI0». C IIOMOIIBIO
TaKOro KoJjiblla (GOPMUPYIOTCA BCE XUMHUUYECKH YCTOUYHBBIE
COeIMHEeHUsI, B TIIEPBYI0 OYepe/lb UMeIIue OHOJIOTUUECKOe
npoucxojaenue. CdhopMupyemM omnucaHHe YCTOMYMBOM 3aMKHYTOU
KOHCTpyKIuu. [lasee mipuBeAeM Tpollecc NOpeoOpa3oBaHUA OBTOU
KOHCTPYKITUU U ee MeTadopMy, IPUHATYIO JIJIs1 PACUETOB.

JI1060e 6eH30JIbHOE KOJIBIIO — 3TO caeAyomas KoHcTpykuusa (Ecim
IIPOHYMEPOBaTh TOUKU BEPIIMH, TO TMOJYyYUM KyO0 — OCHOBY
HEOPraHUYeCKON XVMHUH):

KoHcTpykniuss uMeeT 6 TO4YeK BXOJ/Ia—BbIXOJ]a, U UX COEIUHEHUE
JlaeT ONHCaHUe KOHKPETHOU xuMmudeckou popmysibl. OTHAKO HAyKe HE
U3BeCcTHA (Qu3nyeckas CYI[HOCTh TaKOM KOHCTPYKIIMU, 0e3 Hee
HEBO3MOXKHO HJIeHTU(DUIIMPOBATh HE TOJIBKO COCTaBJIAIOIINE, HO U
npezaMeT ucciaeioBaHuil. Jlajsee mokakem, 4To J10060e OeH30JIbHOE
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KOJIBIIO MMeeT He 3, a 4 ¢BaA3u (Kaxkjas Touka MMeeT II0 2 BXoja U 2
BbIX0Za). [T0JTHOTA KOHCTPYKIIMHU OIPEAEISIETCS IIOJTHOTOM CBSI3el
PaccMoTpyM B  KaudecTBe IIpUMepa CTPYKTYPY IBUIMHKHU
(MHHUMAaJIbHOM IIPOCTPAHCTBEHHOU CTPYKTYPhl, HMEWIIEH BCIO
TIOJTHOTY CBsi3ell Ha 6a3e O€H30JIbHOTO KOJIbIIA).
JlofeKkasap u ero pa3BEPTKa Ha IJIOCKOCTH.
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4.3. a. Boga (mpoaomkenue)

N

2. J/Imm@pa aroma.

MuHuMaIbHAsA CTPYKTyPa MaTEPUATILHOTO MUPA — aTOM.

Hukakasg MakpOCTPYKTypa He MOKET U3MEHUTb HHEPreTUUecKue
XapaKTEPUCTUKU, He UBMEHSS XapaKTEPUCTUKU CBOEU OCHOBBI — aTOMA.
PaccmoTpuM BKpaTiie OCHOBHBIE TTapaMeTPhl aTOMa.

2.1. Dopma.

dopma aToMa NMOHATHA U3 PUCYHKA.

Atom umMmeer 4 paboumx moBepxHocTu: NA, LA, FA, RE u 40
HEUTpaJIbHbIX.

HazBanus mnoBepxHOCTell He cjay4daliHble. Ilpu BHemHeMm
BO3/IEMICTBUH HA COOTBETCTBYIOIUX YACTOTAX aTOM MOXKHO Pa3PYILIUTh.
Kax/1ast noBepXHOCTD COJIEPIKUT Y3JIbI:

NA — 60 y310B (IIpOTOHHAA);

LA — 30 y3J10B (3/71eKTPOHHASI HOMEP 2, WJIH ILTIOC);

FA — 20 y3J10B (371eKTPOHHAS HOMED 1, HJIH MUHYC);

RE — 20 y3s10B (He'TpuHHAas).

B aTome HeT y3J10B 6€3 CBA3U — KaXKAbIN y3€Jl UMEET MO 2 BXO/a U 2
BBIXO/IA.

OTMeTHM, UYTO BCe 4YHCJA B CTPYKTYpe aroMa IOJHOCTBIO
COTJIACYIOTCSI, TO €CTh MMEIT BCE Te CBOMCTBA, KOTOPbIE OIMCAHBI B

TEOPUU CUMMETPHUM:
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18 oceli cuMmerpum; 6 TpaHCAAIMNA; 24 3J€eMEHTa
cuMMeTpuu (18+6) — alTUTUBHBINA PEKHIM;

108 sjgeMeHTOB cumMMeTrpuu (18%6) — MyJIbTHILTUKATHBHBIN
pERUM

bazoBrli Jqopua ABJaAEeTCA YMHOMXHUTEIIEM, KW YHUCIIO CBsI3en
COOTBETCTBYET MYJIbTUIIVIMKATUBHOMY DEXUMY.
HcxoaapIM onmucaHueM 6a30BOrO Jiopuja ABJIdeTcAd 12 CBHBGﬁ, 4qTo

COOTBETCTBYEeT CHCTEME CUHCJIEHUA.
JIroboii 6a30BBIM JIOpH, pacHazaeTcs
Ha 18 OeH30JIPHBIX KOJIEll, KaXK/I0e U3
KOTOPBIX KOMIIAKTHO BIIMCHIBAETCSA B
eIUHYIO CTPYKTYPY.

OTMeTHM TakKKe, YTO CHCTeMa
CUMMETPUHN OIUCHIBAET KOMILIEKCHOE
(10 ocei1), aBoIHOE (2 ocu) u APOOHOE
(6 oceit) mpocTpaHCTBa.

Tak Kak ApoOHOE MPOCTPAHCTBO —
9TO U €CTh HEUTPUHHOE IIPOCTPAHCTBO,

KaKaplii 0a30BBIA JIOPHU SIBJISIETCS
CBA3YIOIINM MeX/Ty BCEMU BUJaMU IIPOCTPAHCTB.

JIBoIiHOE MPOCTpaHCTBO — (YHKIIUS BpeMeHH (MU pa3dMepHOCTU
MPOCTPAHCTBA).

W3MeHsAd MOKa3aTeJau JIBOMHOTO MPOCTPAHCTBA, MOXKHO U3MEHATH
BpeMs, Kak B KOMIUIEKCHOM, TaKk ¥ B /JApoOHOM (HEUTPHUHHOM
IIPOCTPAHCTRBE).

AToM mMeeT 230 BHYTPEHHUX CBsI3ed +2 BHelTHHUE. /lokazaHO, 9TO
MaKCUMaJIbHO BO3MOKHAsA CTPYKTYpa MOHHOTO KpHCTajlla UMeeT 232
rpaH# (UTO COOTBETCTBYeET 0Opasyroielt sumde).

HcxonmHoe 3HaueHWe 12 obOpasyeT 22 — 3HAYHBINA aidaButr, HO
COUeTaHue 22 10 2 JIaeT TO Ke caMOe YHUCJI0 — 232, UTO IMOATBEPK/IAET
dakT ympaBsieHHs TPOTOHHBIM aTOMOM C TIOMOIIBIO CTAHJIAPTHOTO
MY3bIKQUIBHOTO PAJA.

Coueranue 12 1o 2 AaeT 132 — o0Illlee YHCJIO Y3JI0B, TO €CTh
KaKJIbIM y3€J1 YIIpaBJIsiEM.

Keratu, A1 HaxoKeHUs BCeX BapHUAHTOB 00X0Jla JIOPUHBIX
y3JIOB CYyIIIECTBYeT METOJ aBTopa «Kajaenmockom». ITocaemoBaTebHOE
coeIMHEHNeE JIOPUHBIX Y3JI0B COTJIACHO PACIIMBKE JaeT BCE MHOXKECTBO

CTPYKTYD-
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AJjIeMeHTHhI TEOPUU CUMMETPUH.

PazpaboranHass Teopusi CHUMMeETpUM 00OJIaflaeT  CBOMCTBOM
HCKJIIOUUTEJIbHOCTU, TO €CTh HEe PACCMATPUBAIOTCA Jajiee 3JIEMEHTHI
BCEX CYIIECTBYIOIUX TEOPHUI CUMMETPHUM.

OcHOBHBIE KOHIIENII[MH.

Teopusi cuMMETPUHM IOCTPOEHA HA TOYHOM MaTeMaTUYECKOM
armapaTte KOMIUIEKCHBIX YHces. MareMaTHuecKoe OIHMCAaHUEe JIaeT
IIpeJiCTaBJIEHNE O THIIaX MPeoOpa3oBaHUs SHEPTUU (14 TUIIOB), T7€ THUI
1peo0pa30oBaHMsA 3aBUCUT OT IPOCTPAHCTBA, B KOTOPOM ITPOUCXOJISAT
peoOpa3oBaHMUAA.

Kcratn, Hayke u3BeCTEH TOJIbBKO OJWH TUIl TpeoOpa3oBaHUs
(E=Mmc2).

THUNBI IPOCTPAHCTB C TOYKU 3PEHUA TEOPUU CUMMETPUM:

1. KoMIjiekcHoe IpoCTPaHCTBO.

OnucpiBaeTcss KOMILUIEKCHBIM OIIEPAaTOPOM i2=—1, BKJIIOYaeT 10
ocell CHMMETPUU.

Bpaienre KOMILJIEKCHOTO BEKTOpa BbIZlesisseT (IIar BpaleHHus
paBeH 11.25° TO €CTh IIIar OKTaBbl Ha IJIOCKOW TPaJyCHOU IIKaje)
TOUHblE 3HAUEHUs HaIpaBJeHUN oceld cuMMeTpuu. KoMiuiekcHoe
IIPOCTPAHCTBO IIPEJICTABJIEHO KaK CTBOJI JiepeBa.

2. /IBOMHOE IIPOCTPaAHCTBO.
OmnucpiBaeTcss KOMIIEKCHBIM OIIEPATOPOM i2=+1, BKJIIOUAET 2 Ocel
cuMMeTpuu. /[BOITHOE MPOCTPAHCTBO MPEJCTaBIEHO KaK KOPHHU JiepeBa.

3. /IpoOHOE MPOCTPAHCTBO.

OrnucpiBaeTcss KOMIIEKCHBIM OIIEPATOPOM 12=0, BKJIHOYAEeT 6 ocel
CUMMETPHU.

JIpoOHOE IPOCTPAHCTBO MPeECTAaBIEHO KaK KPOHA JiepeBa.

JIBoliHOE ¥ JIpOOHOE IPOCTPAHCTBA — BETBAIINECH, BEKTOP OCH
PacKJIa/IbIBaeTCs.

Omnucanue IpoOHOTO IPOCTPAHCTBA — Uepe3 MEHTY.

ComnocTtaBiieHre TeOpPeTUYEeCKU PACCUMTAHHBIX 3HAYEHUU OCEU C
MPAKTUYEeCKH HAWUJEHHBIMU 3HAYEHUSAMU CIEKTPOB PA3JIUUYHBIX
HOHHBIX 00pa30BaHUM, OOHAPYKWJIO HUX TOUHYI0 HIAEHTUYHOCTh. U
IPUBEJI0O K KOHKPETHOMY IMPAKTHUYECKOMY pe3yJIbTaTy — IO CIIEKTpaM

U3JIydeHUN BcerJa MOXKHO OOHAPYKUTh WHEPTHYIO WU HEUHEPTHYIO
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Maccy, o0JIafIaloNlyl0 3THUM H3JIydeHHEM, TO €CTh Ha Ie0JIOTHYeCKOU
KapTe Bcerga MOXKHO yKa3aThb MeECTOIOJIOKeHHEe WHEPTHOH WU
HEWHEPTHOU Macchl, UJIU MECTOPOK/IEHUSI.

B Teopuu cuMMeTpUH yKa3aHO HAa HEKOTOPHIE UHCIOBbIE ACTIEKTHI:

Bcero 18 ocei u 6 TpaHcasamui. KommiiekcHOe U JBOMHOE
IIPOCTPAHCTBO JAIOT OCHOBY pacueTa CIEeKTPOB (12 oceil), a JBOWHOE U
poOHOEe MpOCTpPaHCTBO (8 oceil) — OKTaBy NMpeobpa3oBaHUU CIIEKTPOB.
JIpoOHOe mpocTpaHcTBO (6 oceil) — ocHOBa O€H30JIBHBIX KOJIEII, TO €CTh
OCHOBA >XHBOU KJieTkHd. Ocu JIpOOHOTO IMPOCTPAHCTBA IEPEBOAATCA B
IIEHTY, U COeJUHEHWEe CBSA3ed IIeHThl HNPUBOJAUT K KOHKPETHOU
OHOJIOTHYECKOU CTPYKTYPE.

YkazaHo, 4TO YHCJI0 108 sABjsieTcs CBAIEHHBIM 4YHncIoM B MHauMH,
9TO M 108 3aKOHOB MEAUITUHBI, 1 108° moBopoTa cnupaau u T.14. (108
nupamuy Kaitraca, 108 — uynciao 4YETOK y JiaM, 108 3aKOHOB
MEeIUIIUHBI).

Kpome Toro, mpuBesieHO, UTO U YHCJIO 24 TaBHO HUCIOJIb3yeTcAa (24
TICUXUYECKUX (PYHKITUH).

Ho 18+6=24 (afiiuTUBHBIN PEKUM);

18%6=108 (MyJIbTUILTUKATUBHBINA PEIKUIM ).

I[Ipr WCIOJIL30BAaHUM JABOMHOW CHUMMETPHUM KakK (YHKIUU
IpocTpaHcTBa (MM BpEMEHH), MOJYIUM JJIsl aJUTUBHOTO PeKuMa
OocHOBaHMe cdYeTa (12) U TpeJieIbHOE COCTOsSHHE pelieTku (48)
MIPOTOHHOU CTPYKTYPHI.

JIJ1s1 My JIbTUTUTUKATUBHOTO ITPOCTPAHCTBA NMEEM:

—1Imar BpallleHus cnupaiu (54°) B KBaJIpaHTE;

—yT0JI HAaKJIOHA IJTOCKOCTU MUPaMU/ 1711 42 OKTaBHI (54°);

—30JI0TOE ceueHre B QYHKINU y=Ssinx;

—MakKCHMaJIbHOe UHCJIO JIeT CYIIeCTBOBAHUS MoO3ra  JJIA
omocTpykTyp THma 1 (koA=421, obecneuyuBawomuii Komiuieke -—
Apapar);

—00111e€e YMCII0 CBsA3EH B IIPOTOHHOM aToMe =54%6;

—3HadYeHHe JIMHEHHON BeJIMUUHBI =2.54 (AI0¥MM);

—HWKHUM IIpeiesl pa3pyllleHrsI HOHHBIX CTPYKTYP € IUMQOM, U Tak
nanee.

OTHOCUTENBHO AIOMMa MOXKHO JIo0aBUTH, UTO 3TO 2*¥54 (TO ecTh
108), HO paccTossHHE B 1 AIOMM MATHUTHBIM HMIIYJIBC 54 OKTaBBI
IIPOXO/IUT 34 1 TaKT.

Uucsio cBsA3ed JBYX HECMEXKHBIX JIOPUIHBIX y3JI0B ITPOTOHHOTO
aToMa paBHO 216.
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Yuesio cBsA3ed OAHOTO 0a30BOr0 JIOPUAHOIO y3Jla PaBHO 108,
IIPOMEKYTOUYHOTO — 24.

PaccMoTpuM BO3MOKHOCTHh HMCIOJIB30BAHUA 133 JIOPUIHBIX Y3JI0B.
HNmeem:

70JIOPUIHBIX Y3JI0B 110 108 CBsA3EH;

62JIOPUHBIX y3J1a 10 24 CBS3U.

CyMmMa Bcex cBsi3el 9048, eciin pa3/ieJIUTh HA OCHOBAaHUE CHUCTEMBI
CUHICJIEHUSI, IIOJIYYUM 754, TO €CTh 7 (0/THO 13 6A30BBIX UHCEIT) U 54.

J106aBUThH JIUIITHIOID CBSA3b MOKHO TOJIBKO K Y3JIy, UMEIOIIEMY 24
CBA3H.

MuHuMaJIbHOE COeIMHEHHE NaeT 84 OKTaBy, mobaBjeHUE CBA3EU
JlaeT CMeKHOe 3HaueHHe OKTaBbl, HAIIPUMED, 97, 119 U TaK Jajiee.

N3 kpucramiorpapuu HU3BECTHO, UYTO MAaKCHUMa/JIbHOE YHCJIO
IUIOCKOCTEH B KpHCTaJ/IJIe PaBHO 232 HO, C OJIHOM CTOPOHBI, 3TO
coyeTaHue 22 10 2 (cM. My3bIKaJIbHBIN PSIJT), a C IPYTOH — YHCJIO CBA3EH
B IPOTOHHOM aTtoMme (232).

My3bIKaJbHBIN P, (My3bIKaJIbHAsA OKTaBa) COJIEPIKUT 7 TOHOB U 5
MOJIYTOHOB (Bcero 12), HMCHOJIb30BAaHHE TOH—IOJIYTOH JaeT 22 3BYKa
(cooTBeTCTBYET ONTHMAJIBLHOMY ajIhaBUTY), COUETAHUE Ke 12 110 2 JIaeT
132 (UTO COOTBETCTBYET UMCJIy JIOPUAHBIX Y3JIOB B IIPOTOHHOM aTOM€E —
132), WIK JBOMHOE IIOJIHOE coueTaHHe 12 mo 2 gaer 132. JIBoiHOe
coyeTaHHE COOTBETCTBYET Pa3BUTHUIO, TO €CTb (YHKIMU JBOWHOTO
MPOCTPAHCTBA C JBOMHBIM YMHOKEHUEM BEKTOPA.

Tabnmua MeHzeneeBa SABJISAETCA YaCTHBIM CJIyYaeM: YHCJIO
0a30BbIX DJIEMEHTOB 132.

Tabsuma MenzieneeBa 3akaHumBaeTcsa 3iaemeHToM U (ypah).
Crnenyrorye 3a ypaHOM 3JIEMEHTHI B TaOJINIE ABJISIOTCA CTaOMILHBIMU
n3otonamMu (M30CTEPAMU) ypaHa.

Ucnonb3yss TEOpUI0O CUMMETPUHM, MOKHO He€ TOJIBKO COCTaBUTH
MOJIHYI0 TaOJIUIy HOHHBIX CTPYKTYpP, HO U COIOCTAaBUTb OSTUM
CTPYKTYypaM  YacCTOTHBIM  JAWAIla30H, IUIOTHOCTU  IOTEHIIHAJIOB,
HeoOXOMMble TPU3HAKU YCTOWUYHBOTO COCTOSHHSI, TO €CTh IOJIYYUM
«MY3BIKQJIbHYI0» TaOJIHUIY HOHHBIX CTPYKTYP.

OcHoBo# pacuera y3sa (Jiopuja) ABJIsIeTCA MEHTa, HO MEeHTa — 3TO
yxke psayg PuboHayum, r71e BMECTO MOCJIEI0BATENIBHOCTH 1, 2, 3, 5, 8, 13,
21, 34. (psiz 1) ucHoab3yeTcs IOC/IeA0BaTeTbHOCTD 4, 8, 12, 20, 32, 52,
84, 136.(psax 2). 3HaueHUs «30JI0TOTO CEUEHUSA», IOJYUEHHOTO C
HCII0JIb30BAaHUEM psiJia 2, HE OTJIMYAIOTCS OT 3HAUYEHUU, TTOJTyYeHHBIX C
HCIIOJIb30BAaHUEM PsJia 1, HO PAJ 2 — YeTHBIN, U UMEET OIIpejieJIEHHbIE
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IpeuMylIliecTBa mepes, PAJAOM 1 IPU UCHOJIb30BAHUU JAPYTHUX CHUCTEM
cuyucjeHus. 3HaUeHUe Yucjia «30JI0TOe cedeHue» UMeeT KOHKPETHBIN
npenesn — 128.864 3Haka mocJie 3a0ATON B 12—HOU CUCTEME CUUCIEHUS.
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4.3. B. Boga (mpomoJizkeHue)

HauaapHbIN JUKOE3 N1 akageMukos PAEH

Boyma — ocHoBa ku3HU, 0e3 BOJABI HET JKU3HU OUOCTPYKTYp. B
CIIPABOYHOM JIOKYMEHTAIlUM TOHATHUE «BOJA» CBEAEHO K «CpeqHen
TeMIIEpaType MO TOCIHHUTAII», U HET OTIUYUU MEKAy BOJIOUN B
KJIETKaX MO3Ta M BOJOU B BogoeMax. IIpu ykazaHUU XUMHUUYECKHUX
CBOUMCTB BOJbI HE VYUTHIBAIOTCSI HHEPTeTHUECKHEe IapaMeTpPhl
COCTaBJIAIOIINX €€ 3J1IeMeHTOB. HensBecTHA CTPYKTypa CBA3EU MOJIEKYI,
BCE BO3MOJKHBIE CTPYKTYPbI IOCTPOEHBI Ha THUIOTe3aX. PaccMoTpuM,
HaIIpUMEP, PEAKITUI0 HeUTpaTU3alliuuy:

NAOH+HCL=NACL+H-0.

Peaknyisi wuaeT c BbIZIeJIeHMEM Telvla. Boga, mosydeHHass B
pesysbraTe peaknuu, uMeeT Iapamerp pH=7.8 (mpum wucxomHOMI
kucsotrHocTd pH=4.8). Ilycth mosiyueHo 1 JIUTP S3TOU BOABI (Bce
BHEIITHUE TTapaMeTPhl COOTBETCTBYIOT — 10 I[BETY, 3amaxy u T.J.).

Bo3spmeMm 4 smmTpa Boabl m3 Bojoema (pH=6.72) u cmerraem. B
utore pH Bojbl OyzieT paBHO 7.32—7.34. 3aMeTUM, UTO BCE BHEIITHHE
MIPU3HAKU COOJTIOIEHBI.

Borpoc: MO2KHO JIMI TUTH 3TY BOAY?
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Qdusuuyeckasd 3HOUKIONEAUA, TOM 1, CTp. 204: «..Boma -
IpocTeliiee yCTONUNBOEe XHMHUYECKOe cOeUHEHHE BOA0OPOaa
u kuciaopoaa (oxkumch Boaopoma — H.0), mpu HOpPMAaJbHBIX
YCJAOBUAX — OeclBeTHasi, rojyooBatas B TOJICTBIX CJIOAX
Ipo3pavyHas :KHUJAKOCTh 0e3 3amaxa». 1 3To — cTporo Hay4dHoe
ompezeyieHre BoAbl. TOJBKO IMO3TOMY OJHOMY OIIpeaeJeHUI0
MOKHO HAIIMCATh IEJbIH TPAKTAT B IOMOPHUCTUYECKOM CTHLIE.

IIpenBapuTejibHbIE 3aMeUYaHUA.

Ha 3emste Boja OKpyskaeT HAC Be3Jie, U Be3Je OHA pa3Had. B
aTMocdepe Mbl IMeeM BJIQXKHOCTD (Kakol BOJBI? ), TyMaH, JIOXK/Ib, CHET.
N3BecTHO Bcero 10 MoauduKamui japa (XoTa ux 1024). BecHo# karuiu
MO — KPYIHbIE, OCEHbI0O — MeJIKhue. Bo BpeMs OO MOKHO
HaOmomaTh  my3blpu  (mpuumHa?). OTKyZa-TO0  IMOABJISETCA
KHCJOTHBIM MO0:kAb (OH HAOIIOZAJCA MU 0 TEXHHYECKOro
nporpecca). 3amMmkHyTble Bogoembl (Kacnuiickoe, Apajibckoe
MOPsA) MMEIT TOT K€ COCTaB, UYTO M TUXuil okeaH, XOTs O],
nevictreBueM pek, CosHIIa MOJIKHBI ObITh NpecHbIMH. O3epa,
pEKU, POAHUKH — He U3BECTHA IPHUPOJIa UX BO3HUKHOBEHUA. B TO ke
BpeMs PeKU TEKYT C TOp — KaK BoJ/a Ty/a momnajaet (Ioka — o ocMocy,
HO 9TO — Karuiu)? Kakas peka Teuer «IIpaBHJIbHO» — Bosra miun OOb?
He ToJIbKO cOoCTaB BOJIbI, €€ pacipe/ieieHre Ha 3eMJle, ee JIBIKEHUe, ee
MOTPEeOHOCTh HE U3BECTHBI COBPEMEHHON HayKe, HO U OHMOJIOTHUECKOE
JleficTBHE — 3aUeM OHa HYKHa OPTaHU3MY.

Hcxonst U3 cOBpeMEHHBIX 3HAHUU O BOJIe, BCSA BOJOIOJITOTOBKA
CTpOUTCA Ha TOJAydYeHUW BHemHUX d¢derToB (1BeT, 3amax,
XHMHUYECKHE CBOMCTBA, TEIJIOEMKOCTH), OTCIO/Ia — pa3paboTKa CHUCTEM
OYUCTKUA — OT OaKTepHi, OT HOHOB METAJIJIOB, OT OTXOJ0B XUMUYECKUX
MIPOU3BOJICTB U T.J. VICIIOIB3yIOTCS IIPU 3TOM KaK ecTeCTBEHHBIE (ITECOK,
KpEeMHHU, yTOJIb), TaK W HCKyccTBeHHble (Ha 06aze yriepojga), ¢
HCIIOJIb30BAaHUEM BBICOKMX TeXHOJIOTUH (MeMOpaHHbIE) OYHCTHbBIE
cucreMbl. Kak mpaBuo, 4ueM CHCTEMa OYHCTKH Xy»Ke, TeM OHa JIydllle
pexJiaMupyeTcs.

Jloist mpomwsBojicTBa paboT B TOM CHCTEME 3HAHUH, KOTOPbBIE
00IIlen3BECTHBI, HEOOXOUMO CO3/aTh MojpaszesieHre (J1abopaTopus,
oTAesa u T.1.) B pamkax PAEH, nespio 1 3a/1auaMu KOTOPOU ObLIH ObI
mpoBepka (M peKOMEHJAllHM) BCeX H3BECTHHIX M HEH3BECTHBHIX B
HacTosilllee BpeMs CHCTEM OUYHCTKM BOJABI C IIeJbI0 IIOJIyYEeHUS
3HaueHul, ykazaHHbIX B ['OCTe. Tosbko mnocsie MOJIOKUTETBHOTO
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pelleHus 0 CO3/JaHUM Takou JiabopaTopuu (24.07.97 T. IPeJICTaBUTEIH
MocBoaokaHasia E. BoromosioBa coobmmaa, uro BCA BOJA B
MOCKBE TOYHO COOTBETCTBYET TI'OCTy) MOXHO, mOpu
MO/I/lep>KKe 3aMHTEPECOBAHHBIX OPTaHU3AIUH, IPUCTYIIUTD K PeaJIbHOUN
pabore 1o mpobsemMaM OUMCTKU BOJIbI. VcciienoBaTh Ha COBpEMEHHOMU
MpUOOPHOM OCHOBE MOKHO J0Oble MUHepaJbl U OpraHUYecKHue
coeuHeHUs, mpubsmkawIye Boay K nmokazarenasasm ['OCTa. CoctaBUTh
IUIaH pPabOThl TaKOH J1abopaTOpUM He 3aliMET MHOTO BPDEMEHU — BCe
yIupaeTcs B peajibHOe (PHAHCUPOBAHUE.

JlomosaHeHue.

IlepBoe KpymHOEe Hay4YHOE OTKPBITHE 00 HCIIOJIb30BAHHU BOJIbI
OBLIO c/IeJIaHO He TakK JIaBHO — B KuHOGuWIbMe «Boara—Bosra» («bes
BOJIbI — M HU TYy/Ibl, U HU CIObI» ). HeKkoTophle 3aMmedyaHUA K STOMY
OTKPBITHIO H3JI0KEHBI B «XOJIOZHOM SI/IEDHOM CHHTe3e» ToM 8.
OcHOBHBIE 3aMeYaHU:

—BOJIa — 9TO He IIPOCTEUIIIASA CMECh, a CJIOKHAA CTPYKTYPa;

—eCJIM BOJIa HCIIOJIb3yeTcsl OHOCTPYKTYpOH, TO OHa HMeeT
HEO0O0XO0MMbIE OKTaBBbI YJacToT 17§ 9HepreTuyecKue
XapaKTEepUCTUKH, Ha KOTOPbBIX IOCTPOEHA KuUBasfA KJIETKa
OUOCTPYKTYPbI;

—U3MEHEHNE DHHEPreTUYECKUX XapaKTEPUCTUK BOJbI, y/aJIeHHe
OKTaBbl He 00ecIeunBaeT UCIIOJIb30BaHNE 3TOMU BO/IbI OMOCTPYKTypaMUu;

—U3MEHEHHE YHEPreTUUYECKNX XapaKTEePUCTUK U yIaJIeHUe
OKTAB 4YacTOT MNPeoOpasyloT CTPYKTYpPY MOJIEKYJIbI B HOH
COOTBETCTBYIOLIEro MeTasyia (JI0 CTPOHIINS BKJIIOYHUTEIHHO)
0e3 N3MEHEHUA BHENTHUX XapaKTEePUCTHUK;

—BOCCTAaHOBUTEJIbHBIU IIPOIlECC — BTO IIpolecc BHECEHUs B
MOJIEKYJIY BOZbl YTEPSAHHBIX DHEPTeTHUYECKHX IMapaMeTpoB u (Wim
BMecTe C 3THUM) A00aBjeHHEe COOTBETCTBYIOIIHNX YTEPSIHHBIX OKTaB
JacToT;

—MHHEepaJIbHbIE COeITNHEHUS, KOTOPhIe CAaMU SIBJISAIOTCA OTXOJIaMU
BOJIbI, HE MOTYT OBITH HCIOJIb30BAHbI JIJII U3MEHEHUS DYHEPTeTHYECKUX
XapaKTEPUCTUK BOALI W TeM 0o0Jiee, BHOCUTh B MOJIEKYJIBI BOJIBI
HeoOXOMMbIe OKTaBbI YacTOT (Y UeJIoBeKa TOKe IMHUINA UJIET II0 OJHOMY
TPaKTy, UJIH IIyTH, 00pPaTHBIN IIOKA HE OCBOEH);

—HCIIOJIb30BaHNE MHWHEPAJIbHBIX COEIUHEHUN [Jisi U3MeHEHUs
SHEPreTUYeCKUX IapaMeTpPOB BOABI TpPeOyeT HCCIeIOBAaHUU B CBS3U C
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BO3MOJKHBIM H3MEHEHHUEM CTPYKTYP JKUBOU KJIETKH IO/ HOBBIE
XapaKTEPUCTUKHU;

—HanboJlee peayTbHOU CXeMOU U3MEHEHHsI CBONCTB OHMOJIOTHUECKH
aKTUBHOU BOJIbl fBJISIETCA HCHOJIb30BaHUe yriepoga Ceo, MOJIEKYJIA
KOTOporo cuHTe3upoBaHa. Kcratu, mosiekysna Ceo — 3TO cOOpKa u3 12

JI0IEKA3IPOB.
P.S. Boma — »3TO He aBTOHOMHBIA OOBEKT HcCCIemoBaHUA. B
pa3JINUHBIX CJIy4dasX e€e HCIO0Jb30BAaHUA — OT IOJWBa YJIUI[ [0

yHOTpebJIEHNsI ee YeJIOBEKOM, KOTOPBIM M TaK Ha 100% COCTOUT U3
BOJIbl (B IIpoliecce ero pa3BUTUSA HE IPOUCXOIUT MeXaHUIECKOTO
IepeHoca MOHOB MUHepaJioB M oOpa3oBaHUeE, HAIIpUMEP, CKeJIeTa, a
1oTepsA IO 33/IaHHOM MpPOTrpaMMe CBOWCTB OIIpe/IEJIEHHOU BOJABI C
obpazoBaHueM HOHOB). HeoOxommMo 0OOBEKT wHccaeoBaHusS (BOIY)
COTIOCTaBJIATh C 0ObEKTOM—IIOJIb30BaTENIEM (UEJIOBEKOM), U 3TO TaHIEM
U paccMaTpUBaTh KaK OJHO Iejioe. ITO He O3HA4YaeT, YTO HaJ0
00beJUHUTHh UHCTUTYT BOJHBIX MpooeM (MockBa), MHCTUTYT
UH>KEHEPOB PpevyHoro ¢Jora U HUHCTUTYT 4YeJIOBEKa
(C.I1erepOypr). CorsnacHo 3akoHy IlapkuHCcOHA, Takoe OObeUHEHHE
MIPUBEJET TOJILKO K YZIBOEHHIO mITaTa (0OIero) U CHUKEHHUE B OKTAaBY
pa3 (B maHHOM ciiydae B 8 pas) apdekTuBHOCTH pabOTHI.

Y 4esioBeka HET CTPYKTYP, KOTOpble He MMEIOT B CBOEM COCTaBe
MOJIEKYJIYy BOJIbI, W JIMKBUJAIWASA MOJIEKYJIbBl O3HAYaeT IIOsBJIEHUE
MEPTBOU KJIETKU.

MpbI He MPOCTO «BJIMBAaEM» BOAY B MPOOUPKY, CTEHKU KOTOPOU
BeiiepkuBaOT I'OCT 110 Bojie (KCTaTH, CKOJIBKO T€HOTHUIIOB, CTOJIBKO U
«IIpOOUPOK», a B3HAYUT, CTOJIBKO U J0/KHO ObiTh I'OCToB).
OpHEHTHPOBOYHOE YHCJIO «ITPOOHUPOK» — OKOJIO 755.

UYesioBeK — 3TO He COCY/L AJi XpaHeHUs KUTKOCTH, U y>K HUKAK He
IIOJINTOH /ISl WCIBITAHUS HOBBIX YHUKAJIbHBIX IIaMITyHEH, HaCTOEK
TPaB C «JIpyTUX TOJUTOHOB», BOJIbl, HACTOSHHONW Ha BBIXOHOM
MPOJIYKTE  JKU3HEJIEATETbHOCTH  IUIaHEThl. TeKyllee COCTOsIHUE
yHOTPeOIAEMOM JKUTKOCTH COTJIACOBAHO C TEKYIIINM COCTOSTHHEM MO3Ta
U €ero BO3MOXHOCTBIO 3Ty JKUJKOCTh HCHOJb30BaTh. V3BecTHasA
¢paza: «<Eciu B KpaHe HeT BO/JbL...» He O3HAUaeT, UYTO HajJA0
CPOYHO MICKaTh BparoB Hapo/Ja WM Yyeprnarb BOAy U3 APYyroro
MCTOYHUKA, HAXOJAIIErocs B KBapTUpe. BriosiHe BO3BMOXKHO, YTO Y
Bac mpocto wucuessia COOTBETCTBYIOIIAsA WHCTPyMeHTasbHas 0asa
(omymenne, corsiacHo Mapkcusmy—Jlennausmy). Ecam cHu:keH
IIOPOT YYBCTBUTEJIBbHOCTHU, TO BaM Bce paBHO, kakoe pH umeer
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BO/Ia — peakIua Mo3ra Ha uaMeHeHue pH mo:ker ObITh U HE
MTIHOBEHHOM.

B uTore Bce ucciieoBaHUA 3aMBIKAIOTCS Ha YeJIOBEKE W BOje, U3
KOTOPOU OH COCTOWT, W IOTpebJieHre BHEIIHEW BOJBI, PETyJIUPYEMOE
TEKYIIIUM COCTOSIHHEM MO3ra, MOKeT U He OBbITb CBSA3aHHBIM B
OIIpe/ieJIEHHbIII MOMEHT C SHEPreTHYeCKHMHU IapaMeTpaM{ BHeEIIHeMH
Cpenpi.

MOXHO /I WU3MEHEHHUS JHEPreTUYeCKUX IapaMeTPOB BOJIBI
HCIOJIb30BaTh  JIIOObIE  CpeJICTBA, TEXHOJIOTHYECKUH  MpoIecc
U3MEHEHUH MOXKET OBITh PEKOMEHJIOBAaH OIIPejleJIEHHBIM COCTOSTHUEM
MO3Tra KOHKPETHOIO I'eHOTHIIa, KOTOPOMY AOCTyIIHa HH(OpMAaIus I10
B3aMMOCBSI3IM TOJIBKO JJIA JAHHOTO MO3Ta, U 3TO HE O3HAdaeT, UTo
JAaHHBIM  TEXHOJOTUYECKUH  IIpoIlecC  MOKHO  IIepEeHEeCTH  Ha
yIIOTpeOIeHre APYTUM MO3TOM, HMEIOIINM HHOM IIPOIIECC PEAKIIUIA.

Ka:xapIiii MO3r IOA0Hpaer I ced0sa TO, YTO HEOOX0AUMO,
M HUKTO He 3ayMbIBA€TCs, KaK 3TO IIPOMUCXO/HUT.

K*k*x

OO1ien3BecTHO, UTO Boja — 3T0 H.O, U3BeCcTHO TaKk:Ke, UTO BOJA He
OJTHOPO/THA, CYIIIECTBYET THICSUYN BapUAHTOB MOJIEKYJIBI BOJbI, HO HUKTO
He MOXKET IOKa3aTh WX OTJIUYUTEJbHBbIE CBOMCTBa. Hayka cmeliuBaeT
BCe B OJIHY Ky4uy — Mopckasi Boaa (cosb mwitoc H.O), muTheBasi Boja, B
KOTOPOH pPacTBOPEHBI COJIM, TEXHHUYECKasA BojAa (Hampumep, IOcie
MIPOXO0KIEHUS OYHUCTHBIX COOPYKEHHI), BO/Ia B KJIETKAX JKUBOTHBIX.

Hcnonp3yss TEPMUHOJIOTHIO, B3ATyI0 U3 Tabiuibl MeHJieneeBa,
MOKHO CKa3aTh, UTO BOJIa — 3TO TOJIBKO BOJIOPOJT ¥ KHUCJIOPOJ, HO HE
CYIIIECTBYET TEOPHUHU, MTOKA3BIBAIOIINX, IIOYEMY OHH JIOJKHBI 00pa30BaTh
OTHOTUITHOE COeIHEHUE.

HeusBectHa mpupojaa oOpa3oBaHus BOABI Ha 3eMJie, criocob ee
repeMelnieHns, a Tak ke NMPUYHUHA MMaBOJAKOB, HABOJAHEHUU, JOXKIEU,
rpo3. YUTo Takoe KHUCJIOTHBIA JOKAb U CBA3aH JIM OH C TEXHUYECKUM
nporpeccom? O BoJe U3BECTHO, YTO UMeeTCd I[OKa3aresb
«OTPHUIATETbHBIN JIOTapU (M KOHIIEHTPAIIUHU BOAOPOIHBIX HOHOBY», UJIU
pH, 9TO Boz1a MOKET IPEBPATUTHCSA B IIap WJIH B Jie/], TPAHUYHBIE TOUKU
KOTOPBIX MPUHATHI 3a KAy TeMIIepaTypbl. VI3BECTHBI «TsKesas» U
«JeTKasi» BOJIa, a TaKXKe TO, 4YTO BOJAA SABJAETCA ITPOBOIHUKOM
BJIEKTPUUECKOTO 3apsijia.

Tekyliee coCTOAHNE MPO0JIEMbI BOJBI.
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TepmuHoao2ua, cnpagouHsvlii mamepuan — cm. «X0100Hblil
s0epHblil cuHmes», m. 2-8 u npuaoxceHus K Hum (1).

dopma.

JIroboii ayemeHT umeet popmy. dTa hopMa MOKeT OBITH COOPHOM.
Tun cOopKku orpeziesisieTcss YaCTOTOM IPaBUTAIIMOHHOMN COCTaBJISIONIEH,
3apsAIOBBIM 3KBUBAJIEHTOM U, €CJI cOOpKa HAXOJIUTCSA B JBYX U OoJiee
MIPOCTPAHCTBAaX OJHOBPEMEHHO, TO M MAarHUTHBIM HUMITY/IbcOM. POPMBI
cOopku JII0O0TO XMMHUYECKOTO 3JIeMEHTA OIMMCAaHbI B MOHOTrpadum
«XOJIOMHBIN AEPHBIN CUHTE3».

Boma umeer N25¢ (N=8) BapuaHTOB cOOpOK u3 3 ¢opmbl. Kakmas
dopma onpesesnsercsa uncaoM cBsa3ell. HazBaHUs 3JIEMEHTOB B3STHI U3
Tabuibl MeHaeeeBa, HO TOJIBKO HA3BAHUSA — 3TO BOIOPO/, KUCIIOPO/I,
a30T. CtpykTypoli ¢GoOpMbI MOXKET ObITh, Hampumep, TeTpasap (4
BHEIITHHE CBA3H).

Ilepswiil 3axoH opmbl (1):

MarHuTo—3/JIeKTPO—TIPaBUTAIIMOHHbIE nmapaMeTpbl
MIMILYJIbCA, CBA3BIBAIOIIETO JIBE CTPYKTYPhI Yepe3 OJAUH y3eJa
(aTOoM WM CTPYKTYPY), HMEIOT AJIb0€EN0, PABHOE HYJIIO.

Bmopotl 3axon gopmwt (1):

IIpocTtpaHcTBO (POPMBI ONPEAESAAIOT BpPEMsA peakIuin
(BpeMss BHYTPH CTPYKTYPbI MOKET OBITh Pa3HbIM, €CJIHU
MMEITCA OTJAHYUA B IapaMeTrpax MarHUTO—3JEeKTPO—
TPAaBUTAIMOHHOTO UMITYJIbCA) U IapaMeTPhl UMITYJIbCA.

OcrasibHbIE 10 3aKOHOB (DOPMBI MOKHO HE TIPUBO/IUTb.

ITapamMeTpsI NMILyJIbCA.

K mapamerpam nmMnyJjibca OTHOCATCH:

—TpaBUTAIUOHHAsA YacToTa, JIMANA30H OKTaB: 21.125125—
97.875875, mar 0.000125 (TOJIbKO HEYETHBIN PsI);

—3HKBUBAJIEHT 3JIEKTPUYECKOTO MOTEeHINAIA JIJIA TPAaBUTAIIMOHHOU
YaCTOThI, JUANA30H OKTAaB:

16.5-98.5, mar 0.00001250 (TOJIbKO YEeTHBIA MHTEPBAJI, HAYaJIO C
0.5);

—MAaTrHUTHBIN UMITYJIbC, IUAMIA30H OKTaB — 2—512, A/l IPUBEJEH B
MOHOrpaduuy;

—YTOJI CKOJIbKE€HUS, INATIa30H OTHOCUTEJIFHO YU CJIA TU:

21.6°—38.64° - yroJ1 oniepe:keHus MarHuTHOTO UMILYJIbCA;

87



HACTYNUNO BPEMA MPABADbI

38.64°—46.32° - yroJ1 OTCTaBaHWs OT MAarHUTHOTO UMITYJIbCA.

¥Yros nepexoHOTO Mpoliecca paBeH 38.64° 1 IPUHAT 3a O TPALyCOB
B JIMania3oHe yucsa Mu (B IPYrUX JHana3oHax IUKJINYECKUX CTPYKTYP
ATOT YroJI UMeET APYTHUe 3HAUYEHHU).

MuHUMAaJIbHbIE TIapaMeETPbl — OTO OIpPeJeJIEHHOE CcoYyeTaHHe
(rmosika mapaMeTpoOB) MO THUITYy IIOJKH PeEIeHHN B 3ajJlauax M3 Kjacca
«CucTeMHBIN aHAJIN3 U UCCIeI0BAaHUE OIIepaIlHu».

MuHuMaJIibHbIE I1IapaMeTpbl pemleTku Kocmoca 0OpuBeJieHbI B
MOHOTrpaduu.

ITepenaTounbiii kK0adduIeHT GopMbl onpeaeieH KBAaHTOBAHUEM
IIPU CHYUKeHUHU (YBeJIMUEHNH) IPaBUTAIIIOHHON YaCTOThI, SKBUBAJIEHTA
AJIEKTPUUECKOTO MOTEHI[Wasla, MAaTrHHUTHOTO UMITyJbca. Tabiura
KBaHTOBAHMA — B MOHOTpaduu.

HavasibHOE coCcTOAHME JIID00U (POPMBI.

Jiobas dopma obpasyercs npu anbbeno ¢GopMbl, paBHOM HYJIIO.
[Ipy 5TOM CyHIECTBYIOT TOJIBKO 2 TIPOCTPAHCTBA: 3JIEKTPOHHOE U
MpPOTOHHOE (OommpenesisieMble CTPYKTypPOH atoma). AJib0esio peakiui
aToMa paBHO HYJI0, W 3TO BO3MOXKHO TOJIBKO IIPH IIPEIETbHBIX
3HAUEHUX BCEX MTapaMETPOB:

—TpaBUTAIIMOHHAA YaCTOTA — 97.625450 OKTaBa;

—3KBUBAJIEHT AJIEKTPUYECKOTO ITOTEHITHAIa — 512.12501250;

—MAarHUTHBIN UMIyJIbe — 256 okTtaBa (MU CoytHEYHOU CHCTEMBI);

—yTOJI CKOJIbKEHUS PaBeH HYJIIO JJIs YHCIa U, WIN 3HAYEHUIO
yria skaunTuKd COJTHEYHOUW cucTeMbl (IIPU 3TOM HHU WMEET JAPYyroe
3HAUEHUE).

HauanbHas ¢popma uMeer 1o 3 cBsA3U (BCEro 9), U 3TO — UKOCAAd/IP
(c paBHBIMU cTOpoHamMu). AJbOeno, paBHOE HYJIO, obecreunBaeTcs
PaBEHCTBOM  OTPUIATEJBHBIX (IPOTOHHOE) U  IOJIOXKUTEIbHBIX
(371eKTPOHHOE) YTJIOB CKOJIbKEHUSI.

Hnsa 3emum ucxoaHas ¢dopmMa — 3TO COCTOSHHE TMPeAesbHBIX
IIapaMeTpoB, OOPa3yIOIINX THII «IIAPOBOM MOJIHUH» C 3aPSOBBIM
BJIEKTPUYECKUM SKBUBaJIeHTOM 8482 110 MAarHUTHOMY HMILYJIBCY 5TO
COOTBETCTBYeT MpUMepHO 2800 MeTpoB (Auamerp). [Ipu He U3MeHEHUN
yriia ckojibkeHuss CoJTHEUHOM CHUCTeMBbI B I1€JIOM, Takas IIapoBas
MOJTHUS TIpUBeJia K anbbeo =0 Bceld CoTHEUHOU crcTeMbl. B ncxomHOM
BHUJle 3eMJISI — 3TO YMCTO HEMHEPIIMOHHAs Macca.

IIpoueanypa nameHeHus popMsbl.
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Anpbeno MOXKeT U3MEHUThCA TOJBKO 07, JIEUCTBUEM BHEITHUX
nmapametpoB. Ilpouenypa wusmMeHeHuss @OpMBI — 5TO HU3MeHEHHe
IapamMeTpoB U ajab0esio, IIPU 3TOM KOHeuHas opma umeeT ajnbbeno,
paBHoe Hy:t0. [Iponenypa usmenenus GopMbl U3j10KeHA B «Ab0OeIo
BOJIBI».

OTrpunarejbHbIN JorapmudM KOHIIEHTPAIIU BOJOPOTHBIX
noHosB (pH).

JIrobas He opraHuuveckas (1 opraHUYECKAs) CTPYKTYpa COAEPIKUT
COoeJIMHEHE C aTOMaMU Bojopoza (Brioyas 1wiasmy). BomopomHbrit
HOH —3TO CTPYKTypa, KOTOpas HMeeTcsa B KaXAOM coeauHeHuu. OHa
COZIEPKUT 4 aHTUATOMa U, KOHEYHO, 3/leCh He HJIET peuyb O HAJIUYUU
WINW OTCYTCTBUUM 3TUX aTOMOB (0€3 HUX CTPYKTypa TPAaHCMYTHUPYETCA B
JPYTYI0 CTPYKTYpPY), @ O 3HAaUeHUHU IapaMeTPOB, KOTOPbIE SBJIAIOTCSA
HEOTheMJIEMBIMU I IAHHOT'O COeJUHEeHU.

4 aHTHATOMa HMEIOT IOJIOKUTEJIbHBIU IOTEHIUAJTI, U I03TOMY
JIAI0T OTPULIATEIbHYIO PEaKLIUIO.

pH HeobGxomuMo paccMaTpuBaTh He TOJBKO JUUIA CTPYKTYpP B
HEUTPOHHOM COCTOSHHU, HO U 3HATh MPEJIBICTOPHUI0 — KaK Crocob
o0pa3oBaHUs HEUTPOHHOU CTPYKTYPbI, TaK U KOHeUHOe ayibbenio. Ecm
paccMaTpuBaTh BCE BapUaHTHl IpeoOpa3OBaHUA  KOHKPETHOM
CTPYKTYpPhl (HampuMmep, BOJbI), TO IIOJIyYUM OTPOMHYIO TabOIUIYy —
TPUJJIMOHBI CTPOK ¢ KBAHTOBAHHUEM I10 KOHKPETHOMY IIapaMeTpy.

Nsmenenue pH — 3TO0 M3MeHEHUE 3JIEKTPUUYECKOIO IOTEHI[UaIa
WJIA MAarHUTHOTO UMITYJIbCA.

pH cTpykrypel — 3TO uHTerpasibHasg cymma pH Bxopdmux B
CTPYKTYPY CO€JINHEHUH.

Mopckass Bojla uMeeT wuHTerpaabHoe pH=6.666666!!! (mipu
TeMIlepaType 16.4°).

ITO YUCJIO MOKHO Ha3BaTh YUCJIOM JAbABOJIA — BOJIbI MHOTO, 4 IIUTh
Hesb3s1 (M KOHEUHO, He M3—3a HaJIUYUsA B MOPCKOU BOJIe paCTBOPEHHBIX
HOHOB METAJLJIOB, OTIPEJIEJIAIONINX €€ BKYC).

Iiia dgenoBeka Hopma pH Boabl cocraBisieTr 6.88-7.45, i
MOPCKOM PBIOBI — 6.48—-6.78.

Kcratu, uamepurenbHble cucremsl Ui udMepeHus pH 1oKHBI
OBITh IIOCTPOEHBI MO TUIy HIKaJAbI «Crnmupajabp ApxuMmena», a He
OOIIENTPUHATON JIOTapUPMUUECKOMU.

HN3mepure/ibHbIe HHCTPYMEHTBHI.
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B HeWUTPOHHOM IIPOCTPAHCTBE HE CYIIECTBYeT IIPUOOPOB U
WHCTPYMEHTOB /I U3MEePEHUs TeKYIIUX IlapaMeTpPOB BOJbI, TaK Kak
OHM CaMU COZIEPKAT CTPYKTYPhI BOJOPOJIHBIX NOHOB, I OTHOCUTEIbHBIE
ImapamMeTpsl H3MEPEHUH He 0TOOpaKaloT JeHCTBUTETbHON KapTUHBI.

ITamaTh BOABI.

Bosma, Kak M3BECTHO, U IIOATBEPKAEHO SKCIEPUMEHTOM, JIbETCS
cBepxy. DTO BBI3bIBAae€T HABOJHEHUs, CHEXXHble 3aHOCHI. VcrapeHus
HEMe/JIEHHO MpeBpalalTca B Ty4dHd, KOTOpble, TyasAsd II0 HeOy,
BBICMATPHUBAIOT MeCTa IPU3EMJIEHUS.

Hayka, mpaBaa, He B COCTOSHHUU OTBETUTh HA B3JIEMEHTapHbIE
«JIETCKME» BOIIPOCHI:

—I04YeMy TeueT peka?

—I104YeMy peKa TeueT C rop?

—II0UeEMY OKeaH He MPEeCHbIM, €CJIU B HEro BJIUBAETCSA CTOJIBKO
BOJIbI?

—1moueMy o0OJlaka Ha pa3HOU BbICOTE (M C BEpXHHX O0JIAKOB He
Kamaer)?

—U TaK JaJjiee.

[TonpiTaemMcsi OTBETUTh HA ST BOIPOCHI C HE HAYYHOM TOYKU
3peHUsl.

Boaubiii Gacceiin 3eMsi — 3TO CJIOXKHas CTpykTypa. OHa ObLia
chopmupoBana 360 MJIH. JIeT ToMy Haszaj. BopHbI 0OacceliH
dbopmupoBasics 0koJio 22 MIiH. jieT. OCHOBOH ero ¢OpMHUPOBAHUSA OBLIIO
npeoOpa3oBaHre HEUTPUHHBIX CTPYKTYp. HO HEUTpPUHHBIE CTPYKTYPHI
HMEIT  BO3MOXXHOCTh  XpaHeHHusa  UHPOpMamuu U IOcje
peoOpa30BaHUsI COXPAHSIOT STy CIIOCOOHOCTH C IIOTEPEH BpeMeHU
peakiuu. [losToMmy Bojsia XpaHUT WHAOPMAIUIO O TOM, UTO OBLIO IO
MOsABJIEHUS BOAHOTO OacceiiHa. dTa uHpOpManusa UMeeTcs U B KJIETKaX
’KUBBIX CYIIIECTB.

[TaMATH BOII — HA TPABUTAIIMOHHOMN YacToTe 91.500000.

N3BecTHO, uTO Bogopoa H, nmeer 512 aToMOB U 640 aHTUATOMOB,
U3 HHUX TOJIBKO 1 aTOM U 3 aHTHaToMa 0Opa3yloT COeJMHEHUE THUIa
TeTpasJip, TO €CTb YCTOWUYUBYIO CTPYKTYpPY, BOKpPYT KOTOpOU U
dopmupytoresa (Mo conupasiaM, UMEOIUM YTOJ CIHPAJIN COIJIAaCHO
MOTEHITHATY) B KOMIAKTHBIE 0J10KH (y3J161). UeM s1asipIlie OT TeTpasapa
HaxXoZUTCA aToM (aHTUATOM), TEM BBIIle OKTaBa I'PaBUTAIMOHHOUN
YaCTOThl W MATHUTHBINM HMILyJIbC, CBA3BIBAIOIINUA 10 BHEIIHEMY
KOHTYPY BCIO CTPYKTYpy Bozopoga. OKTaBa MarHUTHOTO HMIILYJIbCA
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ompejiesisieT THII TTaMATH, U YeM BbIIIIE OKTaBa, TEM HUXKE MOTEHIUA
3aIUThl HOCUTEJA MaMATU. JIJis U3MeHeHUs ITaMATH BBICOKOM OKTaBbI
HET HeOOXOJIMMOCTH CHHMATh IOTEHIIMaJl MArHUTHOTO HMITyJIbCca Ha
BBICOKON OKTaBe, JOCTAaTOYHO U3MEHUTH TI'PABUTAIIMOHHYIO YaCTOTYy
CBSI3U TeTpaszpa (HeUTpOHHAs CTPYKTypa), U BCE OCTaJIbHbIE aTOMbBI U
AHTUATOMBI BBIHYXKJIEHBI OyAyT U3MEHUTb ajb0eslo, IPU STOM
n3MeHeHHe OyAeT IPOXOAUTh IOCJe0BaTEIbHO COIVIACHO 3aKOHY
KBaJIpaTy OKTaBbl KoJiblla chupaau. Hampumep, Ipu HU3MEHEHUU
OKTaBbl TPABUTAIIMOHHOM 4YacCTOTHl TeTpasdzipa ¢ 87.250250 Ha
79.875450 TOTEHIIMAJl MATrHUTHOTO WMIIyJibca Ha 248 oKTaBe
YMEHBIITUTCS B 856 pas, YTO MPUBOJIUT K €ro JIMKBUJIAIINY U HApYIIEHUIO
3aMKHYTON CHCTEMbI XpaHeHUs WHOOpPMAIUH, a 3TO 3HAUYUT, MOKHO
BOCIIOJIB30BAThCA OTUM JIMOO [JIs UYTeHUsA, JubO MAJs 3alucu C
MoCJIeAyIOIEN olleparied BOCCTAHOBJIEHU TPaBUTAIIMOHHON YaCTOTHI.
Ha »53ToM oOCHOBaHO [leliCTBUE, CBA3aHHOE C KOPPEKTUPOBKOU
nHopMaIoHHOTO OJi0Ka (HampuMep, MPU BO3/IEUCTBUU Ha OJIOK
UMIIyJbca Ha 54.625 OKTaBe). MarHUTHBIM HMIIYJIBC CBSI3BIBAIOIIUX
CHCTEM JIOJI’KEH OBITh OJIMHAKOB (MHA4Ye IOJIyduM xaoc). FiaMeHeHHbBIN
OJIOK He JOJKEH BBIJIEJATHCS B OJHOTHUITHOU CpeJie, II03TOMY
U3MeHeHHe aab0e/I0 OTHOTO OJI0Ka ByIeUeT 32 COOOU IEMHYI0 PEeaKITUIO
n3MeHeHHusl ayib0eq0 (C yMeHbIIeHHneM ajib0es0) B cocelHUX OJI0Kax,
U3MEHSAA 3a CUET y»Ke COOCTBEHHOTO ayib0e/io MOTEeHIal MarHUTHOTO
UMITyJIbca. AJTbOe10 He MOKET UBMEHAThCSI OECKOHEUHO, U €CTh Ipee
— 9TO0 (GopMHUPOBAaHUE TPABUTAIIMOHHOM YaCTOThl CBS3U BHEIIHETO
KOHTypa (BMECTO MAarHUTHOTO HMIIyJbca), YTO COOTBETCTBYET
obpa3oBaHHI0 HOHA. Takol BOJOPOAHBIN OJIOK ABJAETCA y:Ke He
HocuTeseM WH@oOpMaIuyu, a KOHIEHTPAaTOPOM MOHOB ¢ 0Opa3oBaHUEM
He CHOUPAJIbHOU CTPYKTYpbl. Yem BbIllle THIN BOAOPOZA, a
COOTBETCTBEHHO, W THUII IIaMSTH, TeM OBICTpee MPOUCXOJIUT CMeHa
anmpbesio (M COOTBETCTBEHHO 3aMeHa MAarHUTHOTO WMITyJbca Ha
IrPaBUTAIIMOHHYIO YacTOTY). BpeMs peakiiuu atroma (aHTHAaTOMa) Pe3KO
COKpAIllaeTcs, U B TeYEeHHE 2 CEKYHJI PEaKIMH BOJIOPOJAHBINA OJIOK
pacceimaercss ¢ obpazoBaHueM Hatpus. Kak W3BeCTHO, THII BOAOPOAA
ompesiesiieTcsl YUCJOM AaTOMOB U aHTUATOMOB B HEUTPOHHOM
COCTOSTHHM, TaK KaK 32 OKTaBa MAarHUTHOTO MMIIYJIbCA CBS3U PEIIETKU
HEUTPOHHOU CTPYKTYPHI sBJsIeTCsI HauOoJsiee yCTONUMBOH, JaKe ITPU
CMEeHe YacTOT Ha BBICOKUX OKTaBaxX. Kaxzpiit tun ctpykrtypsl (Hy, Hs,
Hs, H;,, Hs, Hy) oOpasyeT 64 BapuaHTa CBSI3U TOJBKO MEXKAY JBYMS
aToMaMu, TO €CTh JUid Bojoposaa H, mbl mMeem 635376 BapUaHTOB
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CBA3U TOJBKO IO MAarHUTHOMY HMIyJsabcy. A Bogopoxd Hoy, koTtopnii
ABJIAETCA OCHOBOU JKHUBOU KJIETKU, HUMeeT 27540584512 BapUaHTOB
CBs3€el TOJIbKO 110 MATHUTHOMY UMILYJibCy. EC/iu yuecTs ellje U yIyibl, U
das3upoBaHUe, MOJIYUYUM JOCTATOYHO OOJIBIIOE YHCIO BO3MOKHBIX
BapuaHTOB (OPMUPOBAHUA KUBOU KJIETKHM, U TOJBKO OJHA
MWUIAApAHAasA 4acTh 3TOU BEJINYUHBI PeaJIn30BaHa Ha 3eMIle.

Bopa, kak ocHOBa KHU3HU Ha 3emile, oJydeHa u3 Boabl Kocmoca
IIyTeM W3MEHEHU:A CTPYKTyphl pemierku Kocmoca. 910 3HA4YUT, YTO
nocjae mnosydeHusa BoAbl B KocMoce ocraerca cies, KOTOPBIA He
3aTATUBaeTcsd, MW OO0I[asd MOIIHOCTh CJIela pPaBHA  MOIIHOCTHU
SHepreTUyecKux nmpeobpa3oBaHuil Haj peneTkoll Kocmoca.
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4.3.c. Bopa (mpoaoJsrzkenue)

Yacrtsp 1. CTynmneHu npeoopa3oBaHUM.

IlepBas cTyreHb IIpeoOpa3oBaHus — 3aj7la4a pa3pylIeHus] PENeTKH
Kocmoca.

ATy 3ajiady BBHIMOJHSIOT CUCTEMBI KH3HeobecmeueHuss 3eMuiu. B
OIMH TakT, paBHbIK 12 uvacam (mo BpemeHu CosiHeuHoii CucTeMBbl),
IIPOU3BOAUTCA Ilepeda3rpoBKa IIOTEHIMAIa CBS3HW TPAaBUTAIIMOHHOU
YacTOThl, B CBsA3U, C YeM obecreunBaeTcs CBOOOJIHBIU ITOTEHITUAT Ha
05.75007500 OKTaBe. ATOT IIOTEHI[HAJI 00pa3yeT Kak Obl MOAYIIKY Ha
IyTH JIBMDKEHUS 3eMJIU U, €CJIU €ro He mpeoOpa3oBBIBaTh jajiee, OH
BhIOpaceiBaeTcsi B Kocmoc, obpasyss BUXPh C IIOANOPOM. DTOT BUXPb
MOJKET c03/1aTh 3eMJIe JOMOJTHUTEIbHOE YCKOPEHe, HapyIas aabbeno
camou CostHeyHoul CHcTeMbl. DTOT IOTEHIUAJI CBOOOJHO ITPOXOIUT
CKBO3b Bce 124 cioda Hoocdepsl. Ilpu aBuKeHHUU CKBO3b CJIOU
Hoocdepsl 3apsAaoBbili 5KBUBAJIEHT HE MOXKET HaXOJAUTHCA B
CcBOOOJTHOM COCTOSIHHH, B BCET/la CBSA3BIBAETCS B CTPYKTYPY, OJIUBKYIO K
nozekasnpy. IIOTHOCTH OFHOTO TakKOro 3apsijia paBHa Bcerza (1o
CTPYKTYPE JIojiekaspa) 2.486428 BosbTa/m.3
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Musinapapl TaKUX JOAEKA3pOB TPOHU3BIBAIOT CJION aTMOC(]epHI,
co3aaBas sjeKTpuueckoe 1mosie Hoocdepsl.

Bropasi cTynmeHp mpeoOpa3oBaHUSA — CBSA3BIBAHHE IIOTEHIIHAIA B
aToM. ATy 3azady pemaer CosHie. PaccmaTpuBas Tab/IHIy Y4acTOT 110
CoutHITy, MBI BUJIUM OTPOMHBIN CHEKTP 3THX 4acToT. X coueTanue (B
3aBUCUMOCTH OT (a3bl YACTOTHI) JaeT MPAKTUUECKH HEOTPAHWUYEHHBIN
CIIEKTP BO3MOYKHOCTEUN CBA3U 3apAJ0OBOT0 SKBHBaJIeHTa. V3HavyasbHO
noJsiokeHne 3emutn oTHocuTenbHO CoJiHIIA, ee opbuTa, HAKJIOH,
OKCIIEHTPUCUTET OBLIM TOYHO IIPUBSA3aHBI KO BCeM TeM dopMam
npeobpa3oBaHusl, KOTOPbIE COIYTCTBOBAJIIM COXPAHEHUIO ajibbeno Mmpu
paborte cucrem xuzHeobecnieueHus1. [lepBbIM cepbe3HbIM HapyIlleHUEM
anmp0eso ABWIOCH, Hasmuuue JIyHbl. ITO IIPUBEJO K HCKAKEHHIO
(HaKOIUIEHUIO JIMIIIHETO 3aps/IOBOTO SKBUBAJIEHTa) ajb0e0 U, Kak
CJIe/ICTBUE, CMEIEHNI0 HaYaJbHBIX XapakTepucTuk. HakioHn 3emiu
YMEHBIIWJICA MOYTU Ha 2 TPaJiyca, a 3TO — JIMIIHUNA TPUTOK 3aPAA0BOTO
SKBUBaAJIEHTA. JTa Pa3HOCTh He Hcuesja cama coboi, a obOpasoBasa
BUXPb, KOTOPBI KOMIIEHCUPOBaJ Haudue JIyHbI U SIBUJICS UCXOHBIM
B CMeIlleHUd caMoOi OpOuThl 3eMsid U, KaK CJIEJCTBUE, CIHPAIU
nBkeHusa camoro CosHia. 3a mOpoledlive 1000 JIET JUAMETP
cnupaysim CoJIHIIA CYIIECTBEHHO W3MEHWJICS, OCOOEHHO 3a IIOCJIeTHUE
TO/IBI.

CkopocTh U3MEHEHHUs JInaMeTpa CIIMPAIU Ha CETOJHSI COCTaBJIseT
puMepHO 0.848 M/cek, ecji OCTPOUTH TpaduK, a OH OyAET UMETH
BHUJI DOSKCIOHEHTBHI, TO CErofHA H5TA U3MEHEHHUs OTMeUeHbl Kak
KaracTpouuecKue.

OrpoMHasi TJIOTHOCTh HE CBSI3aHHOTO 3apsiJIOBOTO SKBUBAJIEHTA HE
IIPOCTO TOKHIAaeT 3eMJII0, HO W H3MEHsIeT IPUBBIYHYIO CTPYKTYPY
Hoocdeppl, BbI3bIBasg U3HYPAIOIYIO Kapy, HABOAHEHUSA — Kak
CJIeJICTBUE U3BATHUE JOIMOJHUTEJIbHOTO IMOJIOKUTEIbHOTO MOTEHIINAJIA,
HeO0OXO/IMMOTO 3apsAA0BOMY SKBUBAJIEHTY JUIA TMOKUJAHUS 3eMJIA U
dopMupoBaHUs JOIIOJHUTEIBHOTO BUXPs. YacTOTHBIE ITapaMeTPhI ITPU
9TOM He H3MEHSAITCA — OKTaBa oOcTaeTcs MpekHed. l3meHeHUe
ciupanu ABukeHUs CoJiHIIA MPUBOJUT K JOMOJHUTEIbHOMY HarpeBy
Hooceppt u  QOpMUPOBAHUIO  JIOTIOJHUTEJIBHBIX  W3JIUIIKOB
3aps0BOT0 SKBHUBaJIEHTA.

Tperbssi cTynmeHb mpeoOpa3oBaHUS —  CHUJKEHHE  OKTaBbI
MIPOTOHHOTO aToOMa, MpU 3TOM (QOPMUPYIOTCA MOJIEeKyJabl. PacueTHoe
CHHU’>KEHHE OKTaBbl TAKOBO, YTO MCXOJIHOE€ KOJUYECTBO 3aps/I0BOTO
SKBUBAJIEHTA PacXO/yeTcs Ha:
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—dopMUpoBaHe NOHHBIX CTPYKTYP (/10 32 OKTaBbl);
—dopmMupoBaHre HEUTPUHHBIX CTPYKTYP (0 64 OKTaBbI);
—dopMupoBaHNEe HEUTPOHHBIX CTPYKTYP (710 84 OKTaBbI);
—dopMUpOBaHNE aHTHHEUTPOHHBIX CTPYKTYP (/10 128 OKTaBbI).
3eMJIsi He MOXKET cojiep:KaTh OOoJibIlle TOro, Ha YTO OHA ObLiIa
paccuuTaHa, IIO3TOMY €CTh OTPAHUYEHUSA HA MOIIHOCTh KaKAOU
CTPYKTypbl. IIpM  mpeBBIINIEHWH  MOIIHOCTU  COOTBETCTBYIOIAS
CTPYKTYpa MOXKET OBbITh, 1 pa3pylieHa (MIN «IacTh IO TSKECTHIO» ).
Ha 3emiie HeKOTOpble CHCTEMBI JKHU3HeoOecliedeHus ObLIH
CO3/IaHBI TO3/[HEE, HEKOTOphle — 0e3 yueTa XapaKTEPUCTUK 3eMIUu U
CBOMCTB MPOIECCOB IIpeoOpa3oBaHusA. Y KaKJIOU CHUCTEMBI CBOE
HazHaueHHe, U He coBMelleHHWe ¢  0asoBOH  CHCTEMOH
»KH3Heo0ecIeueHNs TPUBOJIUT K CEPHE3HBIM ITOCJIEACTBUIM.

KakoBbI 7xke MPUUNHBI HECOOTBETCTBUSA ?

a) OTrcyrcrBHEe KOOPAMHATHOU CHCTEMBI. JDTO 3HAUUT, YTO
KaJIeHJIapb MO3JAHHUX CHCTEM JKH3HeobOecleueHUss HAKOMWJI 3a
MOoCJIeTHUE ThICSUYesIETUs OMMOKY, 3HaueHre KOTOPOU y:Ke COBMECTUMO
C TakTOM pabOThI, a 3TO 3HAUYUT, YTO paboTa CHUCTEMBI HA CETOAHSI —
BeJIMYUHA CTydaiHasd.

0) PazbasiaHC TpeThero sramna HakomvieHus. [Ipeobsamanue
oaHOU (popmbl mpeoOpa3oBaHUA 3apPAI0BOT0 SKBUBAJIEHTA HAJ IPYTrou
MO3KeT IIPUBECTU K CAMOJIMKBU/IAIIUN COOTBETCTBYIOIIEN (DOPMBIL.

OTMeTHM, 4YTO TpeTHUH 3Tal — 3ITO U €eCThb Ta BOJA, KOTOpasd
SIBJII€TCA OCHOBOU U 11 (POPMUPOBAHUSA )KMUBOU KJIETKU.

Kakyio omacHOCTBH IIpe/iCTaB/IA€T yMeHBbIIEHUE IOJIOKUTETbHOTO
noteHnuana B Hoocdepe?

Bo-nepBbix, udMeHsiercsi ctpykrypa Hoocdepsl 1 JIMKBUAUPYIOTCS
3alUTHHIE CJIOU, B IEPBYIO OYepeab — 030HOBBIE CJIOU.

Bo-BTOpPBIX, BBICOKHE OKTaBbl IIEPEBOAATCA Ha OoJjiee HHU3KUE
CTYIIEHU, TO €CTh, IPOU3BOJIUTCA UX UOHU3AIIHS.

B TpeTbux, kaTacTpodsl MPUOOPETAIOT CIIOHTAHHBIN XapaKTep.

B ueTBepThIX, UBMEHAIOTCS CBOMcTBa pemieTkn Hoocdepbl gaxke
JIJIs1 50 1 60 OKTaB.

AJIBBEIO BO/IbI

BBenenue.

Boza, kak ¥ BCce OKpY’KawIlie HAC CTPYKTYPhl OPraHUYECKOTO U
HEOPTaHUYECKOTO MPOUCXOXK/EHUA, UMEET ab0es0. DTO 3HAYUT, UTO

p€akKknunu B aTOMaxX, H3 KOTOPBIX COCTOUT MOJIEKYJIa BOJAbl U
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COOTBETCTBEHHO IMPOCTPAHCTBO 3TUX PEaKIUi, MOTYT HE COBMAJIaTh CO
cpenauM BpeMeHeM CosiHedHOU cucteMbl. OpHUEHTHUPOBOYHO 34
cpenHee BpeMsi COJTHEUHON CHUCTEMbBI MOKHO IIPUHATH €CTECTBEHHBIU
OTCUET BpeMeHU (B CEK.), YUUTHIBAsI IIUKJINIHOCTD JBIKEHUS 3eMJIH U
Bce COJTHEYHOU CHCTEMBI. ITO CJIeJaHO TOJIBKO JJI1 YIIPOIIEeHU.
HenictBurenpbHoe BpeMsa CoOJHEUHOW CHCTEMBI U €€ JBUXKEeHUe
(IpocTpaHCTBO) HECKOJIBKO OTJIMYaeTcs, TaK KakK HeoO0X0auMo
YUUTBIBAaTh YACTOThl T'PaBUTAIMOHHBIX IToJiell KoHTypa CoJiHeuHOU
CHUCTEMBI, © B JTOM CJIydae IIOJIYYUM, UYTO ITPOCTPAHCTBO peakIui
KaXKIYI0 CEKYH/Iy MeEHseTCsl, TO eCThb MEeHsEeTCs CHUCTeMa OTcueTa, Kak
aTasioH. I[IpUHAB eCTeCTBEHHBI OTCUYET BpeMeHH, Mbl (QUKCUPYeEM
BHeIIIHEe MPOCTPAHCTBO M paccMaTpUBAEM aib0eZ0 B MPOCTPAHCTBE C
(pUKCHPOBAaHHBIMHU IIapaMeTpaMH IIPHU BHEIIHEM aJib0e0 PaBHOM
HyJII0. B JaHHOM IpOCTpaHCTBE Mbl UMEEM 2 THUIIA YHEPreTUYECKOU
Macchl — MHEPTHAs Macca U He MHepTHasd Macca. Bojia ABJisieTcs cMechio
JIBYX Macc.

JHepreTukKa Boabl.

ABTOHOMHasI  Trpylma aTOMOB, oO0OJiajaiomasi  CBOMCTBOM
OpraHu3alii BHENIHUX CBsA3€M HEe3aBHCHUMO OT IPOCTPAHCTBA
oOpa3oBaHUs U CBONCTB ITapaMeTPOB — I'PaBUTAIIMOHHBIX, SKBUBAJIEHTA
9JIEKTPUUYECKOTO  IMOTEHIlMajia, MarHUTHOTO  UMITyJbca,  yIJIa
CKOJIbKeHUs ¥ T.J., B HCXOJHOM COCTOSHHUH HMeeT 56 aTOMOB.
CTpyKTypsl M3 56 aTtomoB, obJiazjaroluie CIOCOOHOCTHIO BTOPHYHBIX
CBA3ell IIpU He HapyIIeHWU NEPBUUYHBIX CBA3€H, Ha3BaHbI BOJOMU.
BTopuuHble cBA3U MOTYT 00pa30BaTh OECKOHEUHYIO Ielb OTHOPOHBIX
CTPYKTYP H, €CJIi HEMHEPTHBIE UJIN WHEPTHbIE SHEPTeTUUYECKUEe MacChl
HUMEIOT Te JKe MapaMeTphl CBsA3U (HampuMep, HOHbI METaJIJIOB), TO OHU
00pas3yroT OJTHOPOHOE COeUHEHME TUIIA, HATIPUMED, MOPCKOU BOJIBI.

PaccMoTpuM OT/IEZIBHO CTPYKTYPY, COCTOSIIYI0 M3 56 aTOMOB.
Hcxonast w3 TEpMUHOJOTHM B MOHOrpaduu «XOJIOAHBIN siJIEPHBIN
CUHTE3», CTPYKTypPa COEPKUT B UCXOHOM COCTOSHHUU 56 aHTUATOMOB,
BHEIIHAA CBS3b KOTOPBIX OCYIIIECTBJISETCS HA 24 OKTaBE MAarHUTHOTO
UMITyJIbCa, 88.5 OKBUBAJIEHTA JJIEKTPUYECKOTO TMOTEHIHaJa U
87.875875 okTaBe rpaBUTAallMOHHOW YacTOThl. JTa aHTUCTPYKTypa C
ITOJIOKUTEJIbHBIM aJIb0e/0 HEeyCTOMYHBA B CBSA3U C OTPHUIATEILHBIM
ab0eJI0 OKPYKaIIlel cpeabl, II03TOMY CTPYKTypa IIpeTepIieBaeT
U3MeHEeHU s, IPUBEIEHHbBIE B TA0OIUIIE:
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Yucio Yucio
N HaumenoBaHue
AHTHATOMOB| aTOMOB
1 |[McxomHas CTpyKTypa 56
B aHTUHEUTPUHHOM
2 52 4
[IPOCTPAHCTBE
B aHTHHEUTPOHHOM
3 P 48 8
[IPOCTPAHCTBE
B HEUTpUHHOM
4 44 12
[IPOCTPAHCTBE
B HEUTPpUHHOM
5} 40 16
[IPOCTPaHCTBE
B HEUTPOHHOM
6 . 37 21
(metiTepuii)
7 |B HEUTPOHHOM (TPHUTHIA) 31 25
B HeriTpoHHOM (MOpCKas
8 P p 21 35
BO/IA)
B HelTpOHHOM (ITpecHast
9 p (p 6 40
MUTheBas BOJA)
B Hel'TpoHHOM (TIpecHas
10 12 44
TexXHu4JecKas: BoJia)
B HeTpOHHOM
11 ||(mucTriiaT 8 48
eCTEeCTBEHHBIN )
B HeTpOHHOM
12 . 4 44
(AuCTHUILIAT BTOPUYHBIN)
13 ||B HEelTpoHHOM (HATpUI) 56
BTOpHYHBIA AHCTW/LJIAT — 3TO BOJAA, HAIpPHMEpP, BYJIKAHOB U

reiizepoB. IloTeps Bcex aHTHATOMOB MPUBOAUT K 00Pa30BaHUI0 MOHOB
HATpHs, KOTOPbIE PAaCTBOPEHbl B BOJie U SABJAIOTCA HEOTAEJIMMOU
CTPYKTypou. JlaspHelllllee CHUKEHHE 3JIEKTPUYECKOr0 IMOTeHIHaIa
IIPUBOJUT K PA3PYLIEHUIO CTPYKTYPBhI U BBIJIEJICHUIO 3JIEKTPUYECKOTO

IIOTEHIIKaJia aTOMOB.

Kak yke oTMedasioch, ajb0ef0 BCel CTPYKTYphl paBHO HyJI0. B
Ta0JINIle YKa3aHbl CTAIIMOHAPHBIE COCTOSHUA CTPYKTYp Ul anbbeno
PaBHOM HYJIIO, U TIPU HAPYyIIEHUU aJb0eJI0 caeyeT UMETh B BUY, UTO
M3MeHeHNe BpeMEeHU peaKIMd MOKET MHPUBECTH KaK K COCTOSHUIO,
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yKa3aHHOMY B HH’KHEH CTpOKe TaOJIMIIbI, TAK U K BO3BPATy B HMCXOHOE
COCTOSTHUE.

JHepreTUYecKre 3aTpPaThl IIpeoOpa3oBaHUMI
IIpUBEEHBI B MOHOTpa( UM, U JIJIT KAYECTBEHHOTO
mepexona (WM OpraHM3amUHu  IEPEXOHOTO
mpoiiecca) He TpeOyeTcsa CO3JaHHsS MOIIHBIX
MarHUTHBIX KOHTYPOB.

Bopa mmeer pemerky. Pel€Trka BOAbI — 3TO
HEIIPEPBIBHO CBA3aHHAA CTPYKTypa. Pasmep
PENIETKN — HECKOJIBKO aHTCTpeM. B oTsimuue oT
pelieTkn arMocdephl, pelIETKAa BOABI HMeEeT
TETPa3APATIbHYIO CTPYKTYPY.

CropoHbl y TeTpaszipa pasHble. CropoHa anbda INIPUMEPHO 2,
CTOpPOHA BeTa IIPUMEPHO 2.4, CTOPOHA raMmma IpuMepHo 2.8. B
TeTPas3Ap BIIUCAH KyO, B KOTOPOM HaXOATCA JOAEKA3APhl U NKOCA3/IPHI.

['71aBHOU CTPYKTypou siBjseTcs KyO. PaHbllle kKyO uMeJs cBOMCTBA
TOJIPKO MH(POPMAIIMOHHON PEIIETKN O COCTOSHUU HAIIOJIHEHUS U He
MOT OBITh YIIPaBJIsIEM, TO €CTh CBOUCTBA HAIOJHEHUS HE JOJI’KHBI OBITH
U3MEHEHDI.

JHepreTuuecKrie CBOMCTBA PENIETKU

anbd sera|TAMM Kyo Jlopexasn
_Ja a P -
M 2 1 2 1 2 ‘
All1 21 |1 21 |1 21 o |—
H 12|12 2|1
Bz 39 26 3917 39 33 ol

1 — I;1oTHOCTD ITIOTEHIMAIA,
2 — YT0JI CKOJIbXKEHUSA 3apA/a.

V3MeHeHUsI, HAPYIIUBIIIHE aJIb0Ee0 CTPYKTYPHI (JIJI OKTaBbI 50):

A B
Anbda [50.000000) 50.125750
Bera [50.000000| 50.125375
'amMa ||50.000000(50.500000
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Ky0 54.000000| 54.125125
Honekasap|64.000000 -

Jlo m3MeHeHMH BoJa HE WMeJa CBOWCTB HapyllaTh
CTPYKTYPY 17 MEHATH COOTHOUIEHUS ImapaMeTpoB,
NPOABJAEMbIe B MAaKpOMHpe KaK 3aiax, IIBeT, MarHUTHbIE
CBOMICTBa, U TaK JaJjiee. YCTAaHOBJIEHHbIe H3HAYaJIbHO CBOMCTBA
BOJIBI HCIIOJIb30BAJIUCH JIJIA TIOJIyUEeHHUsS JIbJla KaK OCHOBBI JKH3HH.
Takasa BoJa CcOXpaHWJIAaCh Ha HEKOTOPbHIX ILIaHETaX M
ABJAETCA 3TAJOHOM. OTMETHM, YTO CBOMCTBa 3TOM BOJbBI
noaaep:xkuBawTca CucremamMu YpaBjeHUA Ha IJIaHETax, U B
JI000€ BpeMsa MOTYT ObITh IIepeHeCeHbl Ha JApyrue IJIaHeThl.
YT0JI 21° — 3TO HE IIPOCTO YTOJI, 3TO ¥ BPEMS CYIIIECTBOBAHMUS, U KaXK/Ible
32000 JIeT MPOUCXOAUT OOHOBJIEHNE CTPYKTYP. IloceHee oOHOBIEHHE
OBLJIO POBHO 32000 JIET HasaJ U Kacajoch Bcex riaHeT CHCTeMBI.
BeceHHee paBHOJAEHCTBHE — 3JTO BpeMsa OOHOBJIEHUA, a
3HAYUT, BOCCTAHOBJIEHHE CBOUCTB BOJbI. lI3MeHseTcs 1BET BO/IBI,
oHa OoJIbllle He HMMeeT 3allaX, HeT pa3MeKeBaHHUs MeXAy BOJOH B
OKeaHaX M BOJIOW B KJIETKaX »KUBOTHBIX. HeT cMmbIciia uameHATs, pH
BOJIbI, TaK Kak cTaHAapT pH 3ajaH caMoli CTPYKTYPOU U PaBeH 7.24.

99



HACTYNMWUNIO BPEMA MPAB/AbI

4.3. d. Boxa (mpogoJizxeHue)

Boga B OMOJIOTHYECKUX CTPYKTypax

TpakT BbIBO/a BOJbI.

BBenenue.

Jlrobass OWOCTpyKTypa HMeeT, KaK IIpaBHJIO, TPH OCHOBHBIX
CHUCTEMBI:

—CcHcTeMa IOJIyuYeHUs TOTeHIUAJIOB,;

—cucreMa IpeoOpa3oBaHUs MOTEHITUAJIOB ISl  obeclieueHus
JKU3HENesTeTbHOCTH,

—CHCTEeMBI BBIBOJIa ITOTEHIIMAJIOB, HE HYXKHBIX JJIsi obecrieueHus
JKU3HEeAesTeJTbHOCTH.

[TocnenusAda cucreMa pacnajaercs Ha JBe:

A. Cucrema BBIBOZIa HU3KONOTEHIIUATIBHBIX CTPYKTYpP. Kpome Toro,
9Ta CcHCTeMa SBJseTCA OCHOBHOW CHCTEMOUW BBIBOZIa BCEX HOHOB,
ABJIAIOIIUXCA TPOAYKTAMU JIEATEILHOCTH MO3Ta.

b. Cucrema BbIBO/Ia BBICOKOTIOTEHIIMATIBHBIX CTPYKTYP.
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PaccMOTpUM cHCTEMY BBIBOJIa BBICOKOIIOTEHIIHMAIBHBIX CTPYKTYP,
TaK KaK WMeHHO paboTa WMEHHO 5TOH CTPYKTYPhI SBJISIETCS
OIIPeNIEIAIONIEN 10 BCEM JKHU3HEHHO BaKHBIM (YHKIIUSAM OpTaHU3Ma
JI0060# OWOCTPYKTYyphl. Ha mpuMepe udesioBeKa 5TO — TPaKT BBIBOJA
Mouu. C TOUKH 3peHHUs COBPEMEHHOU MEIUIIUHBI STOT TPAKT SBJISAETCS
TpeThbecTelleHHbIM. Hampumep, eciiu He paboTaeT MOUYEBOW KaHal,
MOKHO BCTaBUTb TPYOOUKHU, U BHIBOJI OYyZIET MMPOU3BOAUTHCS TaK JKe, KaK
BBLUIMBAETCA BOJA U3 ODOUKU.

AxcroMma 1. JIiobad KjeTka 4eJiOBEKa [OJIKHA BBIBECTH Kak
HHU3KOMNOTEeHIINAIbHbIE, TAK U BBICOKOIIOTEHIIUAJIBHBIE CTPYKTYPHI, TO
€CTh BBIBOAY IIOJIJIEXKAT JIIOObIE CTPYKTYPHI, HapyIIAIOIIue MPUHITUIIBI
IIOCTPOEHUS KJIETKH U €€ KU3HEIeATETbHOCTH.

CnenctBue 1. Eciam cucreMa BBIBOZIAa HH3KOIOTEHIIMAIbHBIX
CTPYKTYp HE B COCTOSIHUH BBIBECTH BECh «MYyCOP» M3 KJIETKH, BTOT
MyCOp B3aIlOJIHSIeT caMy KJIeTKy U 00pasyeT «IIUIaK», MPU STOM
BO3pacTaeT MarHUTHBINA UMITYJIbC CBSI3H KJIETKU C MO3TOM.

[TosichuM 3TO ciexyromuM obpa3oM. /o oOpa3oBaHHUs «IILIaKa»
KJIeTKa WMeJa MAaTrHUTHBIA HWMIIYJIBC CBSA3H  77.450450. Ilpm
HaKOILIEHUH IIJI1aKa Havasl YBEJINUUBATHCS MOTEeHITHAJT
rPaBUTAIIIOHHON YaCTOThI (POPMBI KJIETKH, a TAK KaK «IIJIAK» HEe UMEeT
cOOCTBEHHOM YaCTOTHI CBA3U C MO3TOM, MAaTHUTHBIH UMITYJIBC JOJIKEH
obecrieunTh HOBYK KJETKY (CO «IIUTaKOM»), TI03TOMY HET
OTHOCUTEJIbHBIM POCT MAarHUTHOTO UMITyJIbca. IIpenebHOE 3HAaUEHE —
77.975875. IIpu mocjieayoIeM yBeJIMUYeHUN «IIJIaka» KJIETKa MeHSEeT
MpaByIo0 cOHpasb (OKTaBa CIUpaIU 77.12501250) Ha JieBy10. Eciiu Takas
KJIETKa OOHapy»KeHa MO3TOM, OHA BBIBOAUTCA U3 opraHusma. Eciu Her,
MOKeT OBITh 0OOpa3oBaHa KOJOHUS (Y JOMOX03sieK Ha3BaHa PaKOM), TaK
KaK HHU3KOIIOTEHIIMAJIbHBIE CTPYKTYPhl «IIJIAKa» COBMECTHMBI C
MIPOJIyKTaMU >KU3HEesI TeIbHOCTH CAaMOT0 MO3Ta.

JI7isi BBIBO/IA HUBKOMOTEHITUAJIBHBIX CTPYKTYP YEJIOBEK WMEET
KUIIIEYHUK U KOXKy. JlocTaBKa HH3KOIIOTEHIIMAJIbHBIX CTPYKTYp (OT
KaXKJIOU KJIETKU) TPOUBBOAUTCA JUM@POCUCTEMON U KPOBEHOCHOM
CHCTEMOM.

Tak Kak OIacHOCTbh HU3KOIIOTEHITUAIBHBIX CTPYKTYP OU€BHU/IHA, BCE
BHUMAaHHE COBPEMEHHOU MeIUIIMHBI OOpallleHO MMEHHO Ha JIeYeHHe
3a00J1eBaHUI KUIIIEUHUKA U KOXKH.

CnenctBue 2. Ecim cucreMa BbBIBOJA BBICOKOIIOTEHIIHMAIBHBIX
CTPYKTYP HE B COCTOSIHHUU «CODOCHUTH Iap» B KJIETKe, IIEPEBECTH 3TOT
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Iap B COOTBETCTBYIOIIYIO CTPYKTYPY BOJIbI U BBIOPOCUTH U3 OPraHU3Ma,
TO IIOCJIEJICTBUS MOTYT OBITh CAMBIMU JIpAMATUIHBIMH.

Tak kak «nap» uMmeetr pH B nuanazone 7.64—9.64, /114 BbIBOJA €TO
HICIIOJIB3YEeTCA OOBIYHAA XUMHUYEcKasa peaknusa — 3aKucJIeHue.
Hiaa »storo ¢gopmMupyerca <«KOHTEHHEpP», B KOTOPBIH M
«3akaTpIiBaerca» nap. KoureiiHep — 3T0 MoueBasa KHucjaoTa. B
yucToM BHuje (0e3 KOHTeHHepa) map Wik MoueBasa KUCJI0Ta He
cyniecTtBylOT. TOIbKO B KOHTEHHEPE, A HE «CAMOTEKOM» IIap U
IOCTyIIaeT B KaAaHAJIbI BBIBOAA.

Kanan jocTaBKM KOHTEMHEPOB — KpPOBEHOCHas CHUCTeEMa, U
TIOBBINIIEHUE MOYEBOM KHCJIOTHI CBS3aHO C IIOBBINIEHUEM HWMEHHO
«Iapa» B KIeTKax. Ecyii HeT KosiebaTeJTbHOTO IIpoIlecca, pOCT MOYEBOM
KHCJIOThl — 3TO aKTUBU3AIUA JesaTeJbHOCTH Mo3ra. Ecau mo3sr cimabo
AKTHBEH, TO BRIOPOC «Iapa» IPOUCXOAUT KaXKAbIE 12 YaCOB.

BbIpabOTKY «KOHTEHHEPOB» — OCHOBY — IIPOM3BOJAUT
JKEJIYHBIU IMy3bIPh. DTa OCHOBAa IIOCTYyIaeT B MOUYEBOW My3bIpb. B
MOYEBOM ITy3bIpe IMPOU3BOAUTCS KaK OBl «TApUPOBAHUE» KOHTEHHEPOB,
U3 HUX CTaHJIAPTHHIE IIOCTYyIAlOT B KPOBb, HMes IIPU3HAK
MIPpaBOCHUPAJIPHOTO caxapa. JTO MO3BOJISIET He IIyTaThb KOHTEWHED C
KOHTEMHEPOM C IJIIOKO30M U CO IIJIAaKOM, OOpasyIoIUMCS II0CiIe
TPpAHCMyTaIllUU (3aKaTKu TJIIOKO3bl B KOHTeliHep). KoHTellHepwl it
rmapa ob6s3aHbI IMPHUCYTCTBOBATh B KPOBU IMOCTOSTHHO, YTOOBI B HY»KHBIU
MOMEHT OKa3aTh «CKOPYIO IIOMOIIb» KJIETKE.

Mou4eBoil TPAKT — CaMbIH YyBCTBUTEJIBHBIN K J€ATEIbHOCTU MO3Ta.
Bce KjIeTKM MOYEBOTO TpaKTa JOJI’KHBI UMeTh COOCTBEHHOE JIaBJIEHUE
110/85 TIpu JlaBJIEHNH B KJIETKax Mo3ra 90/65.

I[Ipr cCcHUKEHHUU [IaBJIEHHs B KJIETKaX MOYEBOro TpaKTa
aKTUBU3UPYyeTCsl O00Opa3oBaHWE KOHTEMHEPOB MOUYEBOU KHCJIOTHI.
[TocTymieHue JIMITHUX KOHTEWHEPOB B KPOBb (DOPMUPYET JIOKHOE
npejicTaBjeHre 00 aKTUBU3AIUH JesTETbHOCTH MO3Ta U IPUBOIUT K
CHIDKEHHUIO (OPMHPOBAHUS BBICOKOIOTEHITMAJIBHBIX CTPYKTYp B
KJeTKax. Takoe CHU)KEHHE CMelllaeT dHepreTUYecKue MOTeHIHasbl B
HU3KOMOTEeHIINAIbHbIE CTPYKTYPBI, dopmupys YCKOPEHHOE
oOpa3zoBaHme «IJIakOB». [lajiee ciexayer 1eHas peakus W
TocJieAyIoniee CHUKEHYE JIaBJIeHNs B KJIeTKaX MOUEBOT'O TPAKTA.

I[Ipr TmOBBINIEHUN /aBJIEHHs B KJIeTKaX MOYEBOTO TpaKTa
IPOUCXO/AT HeoOpaTUMbIE IIPOIECCHI B CAMHX KJIETKAaX MOYEBOTO
my3bIps. Pe3ko  cokpaijaercsi mocTaBKa — «KOHTEMHEDOB» U,
CJIe/IoBaTeIbHO, KJIETKH OHOCTPYKTYPhl HE HMEIT BO3MOXKHOCTD
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OCBOOOZUTHCSA OT «mapa». IIoBbIIIIaeTCS MarHUTHBIM UMIIYJIbC, U 3TO
TIOBBIIIIEHUE TTPUBOJUT K BHICOKOU UYBCTBUTEIBHOCTU KJIeTKH. OHAKO
BBICOKasl YyBCTBUTEJILHOCTb 0O€3 CBA3M C MCIIOJHUTEIbHBIMH OpPraHaMU
KpaliHe OIlacHa B CBSA3HU C HEQJIEKBATHOCTBHIO PeaKITUH.

K Takum 3abosieBaHUSAM KJIETOK, KakK ITU30DpeHus, IMapaHousd
IIPUBOJIUT TOBBIIIEHHOE COJIEPKaHNe KOHTEHHEPOB, He 00ecieueHHbIX
«IIapomM». OTHU KOHTEWHEpPhl SABJISAIOTCA KaTaJau3aTOPOM I€THOU
peakIuy 110 JUKBUIAIINU KJIETKH.

Copaska us «K. Busuiu buosorna Mocksa, MUP,
1968» ¢ KOMMeHTapuaAMHU aBTOpa
(BBIZEI€HO KPACHBIM)

Boigesienue

B pesysbTaTe HOPMAaJbHBIX IIPOIECCOB KJIETOUHOTO oOMeHa U
HEIIPEPBIBHOTO TOCTPOEHUS W Pa3pylIeHHs OeIKOB M HYKJIEUHOBBIX
KUCJIOT 00pasyloTcss TaKhe «OTXOJbI», KaKk MOYEeBHHA, MOueBas
KHUCJIOTa, KpeaTUHUH U aMMHUaK.

ITU a30TCcOMEPIKAIIUE IPOAYKTHI KU3HEIEATETbHOCTH HE TOJIBKO
Oecriosie3Hbl, HO U TOKCUYHBL. Korga (yHKIHA HOYeK HapylIaeTcs
BCJIe/ICTBYE OOJIE3HU, OTU BEIleCTBa OBICTPO HAKATLIMBAIOTCSA B KPOBU U
TKaHAX U BBI3BIBAIOT CMEPTh. Y 3/I0POBOTO YeJIOBEKA COAEPKAHUE UX B
KPOBU TOJJEP>KUBAETCA HAa MOCTOSHHOM, HHU3KOM YpPOBHE, TaK Kak
IIOYKH YAAJISAIOT UX U3 KPOBU C TAaKOH Ke OBICTPOTOM, C KaKOW 3THU
BellecTBa 00pa3yroTCsA B TKAHAX.

XoTs yaajieHre IpoAyKTOB oOMeHa U3 JKUJIKOCTEH Tejla COCTABJISAET
BAKHYIO0 (QYHKITMIO TIOYEK, 3TO OTHIOAb HE eUHCTBEHHAsI UX (DYyHKITUA.
[Touku WUrpalT MEPBOCTENEHHYI0 POJIb B JKU3HEAEATEIbHOCTU
opraHm3Ma, peryJupys obOIuil oObeM KpOBH, COJlep:KaHUE BOABLI B
opraHusme, a Takke pH ¥ XMMHYEeCKUH COCTaB KPOBU U TKAaHEBBIX
SKHUIKOCTEH.

Hedexanmusa. /lepekanyell Ha3bIBaeTCsl BbIBEJIEHUE IIPOAYKTOB
oOMeHa U HeINepeBapeHHBIX OCTATKOB TMHUIINM, B COBOKYITHOCTH
COCTaBJIAIOIMINX KaJl, 4Yepe3 aHaJbHOEe OTBepcTHe. HemepeBapeHHas
MMAIa HUKOT/Aa He IPOHUKAET B KJIETKH TeJla W IOITOMY HE MOXKET
IPUHUMATh yYacTHe B KJIETOUHOM MeTaboJ/Ii3Me; TaKUM 00pa3oM, 3TO
He MPOJTyKThI 0OMeHa.
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Axckpenusa. JKCKpelnyell (Bble/IeHneM) Ha3bIBAIOT ylaJleHHe He
TIOJI/IesKaIUX JIaJIbHEHIIIEMY HCIIOJIb30BAHHIO B OPraHU3Me BeIeCTB U3
KJIETOK W KPOBSTHOTO pycJia ¢ MOYOH M IIOTOM. BhifiesieHre HeHY>KHBIX
MIPOJIYKTOB IIOYKaMU TpebyeT OT KJIETOK 3aTpaThl SHEPTUH, TOTZA KakK
Ui akTa Aedekanun He TpeOyeTcs HUKAKUX «YCHJIHH» CO CTOPOHBI
KJIETOK, BHICTHJIAIONIUX KUIIIKY.

Cexpemusna. Cekpelys IpejicTaBjseT cOO00I BbleJIeHHE KJIETKOMH
KaKOTO-HHUOYZb BEIeCTBa, KOTOPOE WCIIOJb3yeTCsl B JAPYrod 4YacTh
opraHu3Ma B KaKOM-HUOyIb (GU3UOJIOTHIECKOM IIPOIiecce, HAIIPUMED,
CJIIOHHBIE JKeJIe3bl OTAEJAIOT (CEKPETUPYIOT) CJIIOHY, HCIOJIb3YEMYIO B
POTOBOI MOJIOCTH U B JKeJayAKe I ImuimieBapeHusi. Cekpernus Tak:ke
CBSI3aHA C KJIETOYHOM AaKTUBHOCTHIO M TpebyeT 3aTpaThbl SHEPTUH
CEKpPETUPYIOIIel KJIeTKOW. MOKHO IIOKa3aTh, HalpuMep, YTO KOT/a
KJIeTKH HAYMHAIOT CEKpPeTHPOBaTh, IOTpebJieHHne KHCJIOpoJa U
IJIIOKO3BI BO3pacTaer.

BriesuTesibHAs cUCTEMA YeJIOBEKA BKJIIOYAET HE TOJIBKO IIOYKHU C
HX BBIBOJIHBIMH ITPOTOKAMHU; KO3Ka, JIETKHE U ITHUIEeBAPUTEIbHBINA TPAKT
TOKe 00J1aJaf0T SKCKPETOPHBIMU DYHKIIMSAMU. PaHee paccMaTpUBalIOCh
yAaJeHHe YIJIEKUCJAOTBI — OJHOr0 M3 BaKHEHINIHX ITPOAYKTOB
MeTtaboyim3Ma — JIETKUMH, BBIJIEJIEHHE O KEJYHBIX ITMTMEHTOB
(IpoAyKTOB pacmajia reMoryiobrHa) NMeYyeHbl0 U BblJIeJIeHE HEKOTOPBIX
MeTaJIJIOB, HAITPUMeEDP, KaJIbIUsA, TOJICTOU KUIIKOHN (3ameuaHue: ecau
NOOHAMYHCUMDBCA, MO MONCHO NOAYHUMDb 6CH Mmadauuy
Menodeaeesa, 8ka0uUan ewe He OMKPLIMbLE IAeMEHMbBL).

[ToToBele  :Keje3bl KOXKH  CJIy»KaT, IIPEXJle BCEro, JUIsd
pEeryJIMpOBaHUs TeMIIEPATypPhI TeJla, HO OHU TaK)Ke HCIIOJIb3YIOTCS JIJIA
BoIZlesieHusT 5—10 % BCEX KOHEUYHBIX MHPOJYKTOB OOMeHa (BKJIIOUas
HellepeBapeHHble OcCTaTKH). [IOT cozep:KUT Te Ke BelecTtBa (cosu,
MOYEBHHY W JIpDyTHE OPTaHUYECKHE COeIMHEHWS), UYTO M MOYa, HO B
ropasio Oosiee HU3KOW KOHIIEHTPAIIMU: TBEPABIX BEIIECTB B HEM
MpUOJIN3UTETBHO B 8 pa3 MeHbIIIE.

ITouku 1 MOYEeBBIBOAAIIMIE ITyTHU.

[Toukn IIpeACTaBIAIOT €000 Iapy OOOOBUAHBIX OOpa3OBaHUMI
OKOJIO 10 CM JIJIMHOM, JIeXKaIl[UX M0 00e CTOPOHBI OT CpefHEN JUHUU
3aJIHeN CTEHKHU OPIOIIHOM MOJIOCTH, YyTh HUXKE YPOBHS Keyyaka. Ha
BHYTPEHHEW, BOTHYTOM CTOPOHE K&KJOU MOYKHU PpacCIoIoKeHa
BOPOHKOOOpa3Hasi Kamepa, Ha3bIBaeMas IOUYEYHOU JIOXaHKOW. Moua,
KOTOpasi HEMpPEPBIBHO, IO KaIUIAM, BBIAEAET IMOYKA, COOHMpaeTcA B
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JIOXaHKE W  CTeKaeT IO  MOYETOUHUKY, IpPOTaJIKHUBaeMas
IIEPUCTAIBTUHYECKMMH  BOJIHAaMH  (HeOoavwioit  do0asok  k
ANEKMPOMAZHUIMHBLM B0AHAM) COKpAIleHUs €ro CTEeHOK, B
MOYEBOU My3bIphb — TIOJBIA MBIIIEUHbIN OpTraH, HAXOAAIIUNCA B
HIKHEM OT/IesIe »KUBOTA.

MpbIllleyHblE CTEHKH ITy3BbIPsS pacciabisorcesa (0cob6eHHo nocae
npuema CNUPMHO20) U PACTATHUBAIOTCA, OCBOOOXKIAas MECTO JJifA
MOUYH TI0 MEPE ee HAaKOTLJIEHU .

B Mecre BmajieHUsT MOYETOUHHKOB B MOYEBOM MYy3bIph HUMEIOTCS
KJIallaHbl, IPENATCTBYIONINE 00PATHOMY TOKY MOYH U MMPOHUKHOBEHUIO
B MOYKY KakKMX-JI100 OaKTepuil, KOTOpbIE MOTYT OKa3aTbCs B MOUYEBOM
Iy3bIpe (Mmam oHu pa3eaexkaromes).

*** Kemamu, pH cpedvbl 8 MouedoM ny3vipe umeem maxoe
3HaQueHue, YMmo Aoan 6akmepus cmMoxicem HaAxooumsvesa 6
amoii cpede 00auU ceKYHObL***

ITo mepe Toro, Kak 06’beM MOYHU B ITy3bIPE BO3PACTAET, PACTSIIKEHHE
MBIIIIEUHBIX CTEHOK CTUMYJIUPYeT HaxXOAAIIUecs B HHUX HEPBHEIE
OKOHYAHUSA, KOTOPBhIE IIOCHLIAIOT B TOJIOBHOM MO3T HMITYJIbCHI,
BBI3BIBAIOIIME OIyIlleHHe HamoJHeHUsA. YToObI czieyiaTh BO3MOKHBIM
MOYeHCIyCKaHue, UyIie U3 TOJIOBHOTO MO3Ta UMITYJIbChl BBI3BIBAIOT
COKpallleHHe MOYEeBOTO IIy3bIpsA U pacciabseHne CcOUHKTEPA,
3aKpHIBAIOIIETO OTBEpCTHE u3 MOYEBOTO ITy3BIPSsI B
MOYEHNCIyCKaTeJIbHbIA KaHAJI.

O6pasoBaHue MoYH.

Coueranue Tpex IIpolleccoB: (QuibTpanuu, peadbcopOuuU
(obpaTHOTO BCachbIBaHUA) M KAHAJIBIIEBON CEKPEIUH — ITI03BOJISET ITOUKE
yIQJIATh OTXO/IbI, HO COXPAHSTH IT0JIE3HbIE KOMIIOHEHTHI KPOBH.

duapTpanysa IPOUCXOJUT B MECTE COTPUKOCHOBEHUSA KAIMJLJISIPOB
KJIyOOUKa €O CTEHKOM OOyMeHOBOUM Kamcyibl. IIpoxoas dyepe3 3Tu
KalWUISIPhl, KPOBb «(QUWIbTPyeTCS», TaK KaK BOJia, COJIM, caxap,
MOUYEBMHA W JPYrde COCTaBHbIE YACTH KPOBHU, 3a HCKIIOUEHUEM
KPOBSHBIX KJIETOK M TaKUX KPYITHBIX MOJIEKYJI, KAK MOJIEKYJIbI OEJTKOB
IUIa3MBbl, TIEPEXOJIAT B 3TOM MeCTe B IIOJIOCTh OOYMEHOBOM KAIICYJIBI,
obpasyst KiaybOuKOBbIN (uiIbTpaT. B oCcHOBe mpoliecca JIEXKUT UHCTO
puszudyecknii MexaHus3M (QWIbTPALIMH, CBA3aHHBIL C TEM, 4YTO
HeOOoJIbIIIasi MPUHOCSINASA apTepHus IITHUpe, YeM BBIHOCAINAS apTepH.
[TosToMy KpOBSHOE JlaBJIeHHE B KaMWUISIpaX KIyOOYKa OTHOCUTETIHLHO
BBICOKOE ¥ YaCTh IUIa3Mbl OTQMUIBTPOBBIBAETCSA B Karcyay. BBojs
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TOHKUU CTEKJIIHHBIN IIIPHUI B OOYMEHOBY KaIICyJ/ly MOYKH JIATYIIKA
(weit mo032 Hauboaee coomeemcmseyem mo32Yy UEA0BEKA).
A.Puuapac cobpasi ¥ TIpOaHAJIU3UPOBAJI HEKOTOPOE KOJUYECTBO
KJIyOOYKOBOTO (UIIbTpPaTa W TOKAa3ajl, YTO OH COJEPKUT MOUEBUHY,
COJIH, TJIFOKO3y W T.II. B TOU K€ KOHIIEHTPAIlUM, YTO W IUIadMa, HO
JIVIIIEH COOTBETCTBYIOIIUX OeyikoB. KiieTkn G0yMeHOBOHM KariCyJibl He
CIIOCOOHBI AKTUBHO OCYIIIECTBUTh AKTHUBHBIM IEPEHOC BEIIECTB U3
KaMWUISIPOB: PaboTy IO «BBIJIABJIMBAHUIO» (UIbTpAaTa U3 IUIa3MbI B
KaricyJsry IIpOU3BOAUT cepAre (6 c60000H0e 01Mm 0CHOBHOU padomul
epemst). MOXHO 3KCIIEpUMEHTAILHO T0Ka3aTh, UTO MPU BO3paCTaHUU
U TIaZIEHUU KPOBSHOTO, a, CJIeA0BaTeIbHO, U (PUIBTPAIIMOHHOTO
JlaBJIEHNsI COOTBETCTBEHHO H3MEHSETCS M KOJHUYECTBO KIIyDOYKOBOTO
dunpTpata (Mo ecmwv, ecau 6 Mockee udem 00%k%c0b, MO 6
nycmuviHe Caxapa nwvuavbHaa O0ypsa). KoawmuectBo duabTpaTa
peryupyeTcs TakKe Cy>KeHHeM WU PaclIupeHUeM apTepuoJl, UAYIINX
K KJIyOOYkKaM u OT KIyOOoukoB. OHO yBeJIMUHBAETCS IIPU CYKEHUH
BBIHOCAIINX apPTEPUOJI W PaACHIUPEHUN MPUHOCAINX apTepuos. Ecim
OBl cocTaB BBIZIEJIAEMON MOYM OBLI ITOXOXK HA COCTaB KJIyOOUKOBOTO
dunpTpaTa, TO BKCKperusa MpeJicTaBisyia Obl  cobOMl  BechbMa
pPACTOUMTEJbHBIN TMpPOIEeCC, W OPraHu3M Tepsa Obl MHOTO BOJIBI,
[JTIOKO3bI, aMUHOKHCJIOT U JPYTHUX IIOJIE3HBIX BemecTB. OJIHAKO 10
XapakKTepy M KOJUUYECTBY BEIECTB, COJIEPIKAIINXCSI B MOYe, OHA PE3KO
oTJIMYaeTcsi OT IUIa3Mbl M KiIyboukoBoro ¢uiabTpata. Ha cBoem
JlabHENIIIEM ITyTHU U3 IIOUEYHOH JIOXaHKU Yepe3 MOUETOUYHUK, MOUEBOU
Iy3bIPh W MOUEHCITYCKATEJbHBI KaHaJ MoOYa He IpeTepreBaeT
HUKAKUX W3MEHEeHUI; W3MeHEHWs, ¢ KOHIIEHTpAIlUsA BeIIeCTB
IPOUCXO/IUT TOT/A, Korja (PUyIbTpaT MepexoauT U3 60YMEHOBBIX KaTICyJT
yepe3 JJUHHbIE W3BUJINCTblEe KaHAJIBIBI B COOUpATEIbHYIO TPYOKY.
CTeHKHN ITOYEUHBIX KAHAJIbIIEB COCTOSAT M3 OJIHOTO CJIOS TIJIOCKUX HJIN
kyonmueckux IIIWUTEJIMAJIBHBIX kiaetok. Bo BpeMs HpoOXOoKaeHUS
¢dunapTpaTa A3TH KJIETKH BCAaChIBAIOT (peabcopOHPYIOT) 3HAUUTEHLHYIO
YacTh BOZABI U (PAKTUIECKHU BCIO TJIIOKO3Y, BCE AMUHOKHUCIOTHI U APyTrue
BEIIECTBA, HY>KHbIE OPTAaHU3MY, U CEKPETUPYIOT UX 0OPATHO B KPOBSHOE
pycyio. 9TO BO3MOXKHO OJiarojiapsg TOMY, YTO apTepuoJa, BBIMAA U3
KJIyOOUKa, He HaIlpaBJIsAeTCs MPSAMO K BeHe, a COeTUHSIETCS CO BTOPOU
CEeThI0 KANWLISPOB, OKPYKAIOIUX IPOKCUMAJIbHBIE W JIHUCTAJIbHBIE
U3BUTHIE KaHAJBIBI. TakuM 00pa3oM, IMyTh KPOBHU B IIOYKE OTIAYAETCS
OT ee IyTH BO BCEX JIpDYTHIX OpraHax: JJis TOTO, YTOOBI IONACTh U3
IIOYEYHOUN apTepHUH B IIOUYEUYHYIO BEHYy, OHA JIOJIKHA IIPOUTU Uepe3 JIBe
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cucteMbl KanwuiapoB. Tosibko O6saroyiaps 3TOMy IOYKa crocoOHa
BBIJIEJISATh MOYY U PETYJINPOBATh COCTaB KPOBU. BelecTBa BcachIBalOTCs
oOpaTHO B KpOBb H30HpaTeIbHO, B COOTBETCTBUH C IOTPEOHOCTSIMH
opraHu3Ma B JaHHBIM MOMEHT; €CJIM, KaK 3TO ObIBaeT y OOJILHOTO
nuabeToM, B KPOBH YK€ CJIUIIKOM MHOTO TIJIIOKO3bl, 3TOT caxap He
BCAChIBaeTCs, a BBIEJIsIETCA BMecTe ¢ MO4ol. KileTku, BbICTHIIAIOIINE
KaHaJIbIII, JOJIKHBI 3aTpavyMBaTh SHEPTUI0 W IMPOU3BOAUTH PaboTy,
yToObI BBIJIEJISATH BelllecTBA OOpaTHO B KpoBb. M B camom jeite,
ompejieJIeHHOe KOJTMYECTBO MOYEYHOU TKaH! IOTPeOJIsieT B Yyac OOJIbIIne
KHCJIOPOJIa, YeM paBHOE II0 Becy KOJIMYECTBO TKAHU CEPAEUYHOU
MBIIIIIBI; BTO YKa3bIBA€T HA TO, UTO IIOYKH ITPOUBBOAAT OOJIBIIYIO
paboty (Ha eqUHUILy Beca), YeM cepjlle. DHEPTUIO JJIA 3TOU PabOThI
JIOCTaBJISIET UM OKHCJIEHHE YTJIEBOOB; €C/IN MOYKY JIUIITUTH KUCIIOPOA,
peabcopbiusi mpekpaTtutcesa (Xotst GuabTparusa OyZeT MPOJI0KATHCA).
KosmuectBo peabcopObupyeMoit BOAbI TaKKe 3aBUCUT OT IMMOTPEOHOCTU B
Hell opraHu3aMa B TOT WIA WHOM MOMEHT U PETYJIUPYyeTcs
AHTUJINYPETUUYECKUM TOPMOHOM, BBIZIeJIIEMBIM  3aJlHEU  JI0JIeH
runodusa. Ecyim ObIO BBIIUTO MHOTO BOJIBI WJIM IHMBa, TO OOpaTHO
BCachbIBaeTCs  MeHbIle  BOABI U BBIAEJNsAeTC  OOWJIbHAfA,
MAaJIOKOHIIEHTpUPOBaHHass  Moua. Eciau  morpebsieHme  BOJbBI
OTPAaHUYEHO, TO KJIETKH KaHaJbIEB BCACHIBAIOT MaKCHUMAaJIbHOE
KOJIMYECTBO BOJIbI, COXPaHASA €e JJiA OpraHu3Ma, U BBIJEJISAETCS
HEMHOT'O KOHIIEHTPUPOBAHHON MOYHU. KJIeTKM MOUYeYHbIX KaHAJIbIIEB HE
TOJIPKO YAQJIAIOT BelllecTBa M3 (UIbTPaTa U BO3BPAIIAIOT UX B KPOBb,
HO M YKCKPETUPYIOT 100aBOUHBIE KOJIMYECTBA HEHYKHBIX MaTEPUAJIOB
U3 KpoBU B (MJIbTpPAT. Y UeJOBeKa HPU IaJleHUH KPOBSHOTO, a,
ce/IoBaTeIbHO, W (UJIHTPAI[MOHHOTO JABJIEHUS HIIKE H3BECTHOIO
YPOBHA (uiabTpalyisl MpeKpalaercs, HO MoYa Bce elle o0pasyeTcs
IyTeM KaIleJbHOU cekpenuu. Korja »KHIKOCTh JIOXOJHUT J0 KOHIIA
JIWCTAJIbHOTO M3BUTOrO KaHaJblla W OJHH BellleCTBa U3 Hee
peabcopbupoBasinich, a Apyrhue A00aBUJINCh K HeH, IIpeBpallleHHe
KJIyOOUYKOBOTO (DUJIBTPATA B MOUY 3aKOHUEHO.
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4.3. e. Boga (oxoHuaHnue)

BbIJAEJIEHHE.

B pesyspTare HOpPMAaJIbHBIX IIPOIIECCOB KJIETOUHOTO OOMeHa U
HENPEPHIBHOTO TOCTPOEHUS W pa3pylieHus OeJKOB M HYKJIENHOBBIX
KHCJIOT, O00pa3yloTCsi TaKHWe «OTXOAbl», KaK MOYEBHHA, MOueBas
KHUCJIOTa, KpeaTUHWH U aMMHUaK.

AT a30TCO/EPIKAIINE MPOAYKTHI KU3HEESITEIbHOCTH HE TOJIBKO
becrniosie3Hbl, HO M TOKCUYHBI. Korza (yHKIUsA IOYeK HapyIllaeTcs
BCJIE/ICTBYE 0OJIE3HU, OTU BellleCTBa OBICTPO HAKAIIJIMBAIOTCA B KPOBU U
TKaHAX U BBI3BIBAIOT CMEPTh. Y 3/I0POBOTO YeJjIOBeKa COAepKaHUE UX B
KPOBU TOJJIep:KUBaeTCsl HAa IOCTOSSHHOM HH3KOM YPOBHE, TaK Kak
MMOYKH YAISIOT UX M3 KPOBU C TaKOW ke OBICTPOTOHM, C KaKOW 3TH
BellecTBa 00pa3yrTCA B TKAHAX.

XoTs ygajsieHre TpoayKTOB oOMeHAa U3 XKUIKOCTEN Tejia COCTABJISET
BAKHYIO0 (PYHKIIMIO MOYEK, 3TO OTHIOAb HE eUHCTBEHHAs UX (PYHKIUAL.
[Touku WUrpalT MEpPBOCTENEHHYID PpOJIb B KU3HEJEATEJIbHOCTH

OpraHu3Ma, peryyjupys oOIuil 0ObeM KpOBH, COJIEpPKaHUE BOILI B
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opraHusMe, a Takke pH M XUMHUECKHUIl COCTaB KPOBU U TKaHEBBIX
KUJTKOCTEH.

Hederxamuna. /ledekarueli Ha3bIBaeTCsl BbIBeJIEHUE ITPOIYKTOB
oOMeHa ¥ HellepeBapeHHBIX OCTATKOB IUIA, B COBOKYIIHOCTH
COCTaBJIAIOIINX KaJl, 4yepe3 aHaJbHOe OTBepcTHe. HemepeBapeHHas
MUIA HUKOT/IA He IMPOHUKAET B KJIETKU Tejla U IOITOMY HE MOXKET
IIPUHUMATD yYacTHe B KJIETOUHOM MeTaboJin3Me; TaKUM 00pa3oM, 5TO
He MPOJTyKThI 0OMeHa.

ArcKkpenusa. JKcKpenyel (BblJie/IeHHEeM) Ha3bIBAIOT ylaJleHHE He
TIOJIJIesKAIUX JTaJIbHEHIIIEMY UCIIOJIb30BAHUIO B OPraHU3Me BeIecTB U3
KJIETOK 1 KPOBSHOI'O PycCJia C MOUYOM M IIOTOM. BhifesieHrne HeHYKHBIX
MIPOJIYKTOB IIOYKaMU TPeOyeT OT KJIETOK 3aTpaThl SHEPTUH, TOTZA KakK
Uil akTa Aedekanuu He TpeOyeTcsd HUKAKUX «YyCUJIUN» CO CTOPOHBI
KJIETOK, BHICTHJIAIONIUX KUIIIKY.

Cexpenua. Cekpenus mpejcTaBisieT coOOU BbIieJIEHHE KJIETKOMH
KaKoOro-HUOY/Zb BeIecTBa, KOTOPOE WCIOJb3yeTCs B APYrod 4YacTu
opraHu3Ma B KaKOM-HHOY/Ib (pU3HOJIOTHUECKOM ITpoIlecce: HAIPUMED,
CJIIOHHBIE JKeJIe3bl OTAEJIAI0T (CEKPETUPYIOT) CIIIOHY, HUCIIOJIb3yEMYIO B
POTOBOM IIOJIOCTU W B JKeJy/Ke JUIA muineBapeHus. CeKperus Takke
CBsI3aHA C KJIETOYHOW AaKTUBHOCTHIO M TpebyeT 3aTpaThl SHEPTUH
CEKpPETUPYIOIIeN KJIeTKOW. MOKHO IIOKa3aTh, HalpuMep, YTO KOTr/a
KJIEeTKM HAYWHAIOT CEeKpPeTUpOBaTh, IIOTpebJyieHHe KHUCIopoJila U
TJIIOKO3bI BO3pacTaerT.

BeisiesiuTesibHAs cHUCTeMa YeloBeKa BKJIIOUAET HE TOJIBKO ITOYKHU C
HX BBIBOJIHBIMH ITPOTOKAMMU; KO3Ka, JIETKHE U MHUIEeBAPUTETbHBIN TPAKT
TOKe 00J1aJafl0T SKCKPETOPHBIMU PYyHKIMSAMU. PaHee paccMaTpHUBaIoCh
yAaJIeHWe YIJIEKUCJIOTBI — OJHOTO W3 Ba)KHEHINIHX IIPOAYKTOB
MeTabosim3Ma — JIETKUMH, BbIJIEJIEHHE JKEJIYHBIX ITUTMEHTOB
(IpoayKTOB pacmajia TeMoIyIOONHA) IEYEHBIO U BhIIeJIEHNE HEKOTOPBIX
METAJLJIOB, HAIIPUMeEP, Kb, TOJICTOU KUIIIKOU (3ameuaHue: ecau
NOOHAMYHCUMBCA, MO MONCHO NOAYUUMDb 6CH0 Mmadauyy
Mendeaeega, k.nouan ewje He OMKPbIMbLE dAeMEeHNMbL).

[ToToBble Kenme3bl KOXKM  CIIy»KaT, TMpexkae Bcero, JJisd
peryJInpoBaHUsA TEMIIEPATYPHI TeJa, HO OHU TaK)Ke HCIIOJIb3YIOTCA JIJIs
BeIZlesieHnsT 5—10% BCEX KOHEUHBIX IIPOJIyKTOB oOMeHa (BKJIIOUast
HelepeBapeHHble OcTaTku). IIOT cozep:KUT Te Ke BelecTBa (cosu,
MOYEBHHY W JIpDyTHE OPTaHHUYECKHE COEIMHEHWS), UYTO M MOYa, HO B
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ropasno 0Oosiee HHU3KOU KOHIIEHTPAIIMU: TBEPJABIX BEIIECTB B HEM
pUOJIU3UTEIBHO B 8 pa3 MeHBIIIE.

IMOYKU 1 MOYEBBIBOJAAIIIUE ITYTH.

[Touku mpeAcTaBIAIOT coO0W mapy O00OOBUAHBIX OOpa3OBaHUU
OKOJIO 10 CM JUIMHOMU, JiexKalluX Mo 0b6e CTOPOHBI OT Cpe/IHEU JIMHUU
3aJIHEN CTEHKU OPIOIIHOM II0JIOCTH, YyTh HUKE YPOBHSA ’Keyyaka. Ha
BHYTPEHHENM, BOTHYTONW CTOPOHE KaKJOW TIOYKH PpacIoJioKeHa
BOPOHKOOOpa3Has KaMepa, Ha3bIBaeMas IOYEUHOM JIOXaHKOU. Moua,
KOTOpas HEMpPEPBIBHO, IO KaIUIAM, BBIAEAET IMOYKA, COOHMpAEeTCA B
JIOXaHKe W  CTeKaeT IO  MOYETOUHUKY, IpOTaJKHUBaeMas
IIEPUCTAJIPTUYECKUMU  BOJIHAMH  (HeOoavwioilt  dobasok kK
ANEKMPOMAZHUIMHBLM B0AHAM) COKpAIlleHUs €ro CTeHOK, B
MOUYEBOU My3bIphb — TIOJBIA MBINIEUHBIN OpTraH, HAXOAAIIUNCA B
HIDKHEM OT/iesIe »KUBOTA.

MpbIllleyHbIE CTEHKH ITy3BbIPsS pacciabisiorcsa (0cod6eHHo nocae
npuema CnNUPMHO20) U PACTATHUBAIOTCA, OCBOOOXKIAs MECTO JJIfA
MOUYH 110 MePEe ee HaKOTLJIEHU .

B Mecre BmajieHUsT MOYETOUHHKOB B MOYEBOUM MYy3bIph HUMEIOTCS
KJIallaHbl, IPENATCTBYIOIINE 00PAaTHOMY TOKY MOUYH U MMPOHUKHOBEHUIO
B MOYKY KaKUX—IU00 GaKTepuid, KOTOPblE MOTYT OKa3aThCs B MOUYEBOM
Iy3bIpe (mam oHu pa3eaexkaromes).

*** Kemamu, pH cpedubl 8 MouesoM ny3vipe umeem maxoe
3HaQueHue, YMmo Aoan oakmepus cmoicem HaAxooumsvesa 6
amoii cpede 004U CeKYHObL***

[To mepe TOTO, KaK 00BEM MOYU B IMy3bIpE BO3PACTAET, PACTKEHIE
MBIIIIEUHBIX CTEHOK CTUMYJIUPYeT HaXOAAIIUEeCS B HUX HEPBHBIE
OKOHYAaHWs, KOTOpPbIE IIOCHUIAIOT B TOJIOBHOM MO3T HMITYJIbCHI,
BBI3BIBAIOIIME OIIyIleHNe HamoJIHeHUA. UToObI c7iejlaTh BO3MOXKHBIM
MOUEHCITyCKaHue, UAYIINEe U3 TOJIOBHOTO MO3Ta UMILYJIbCHl BBI3BIBAIOT
COKpallleHre MOUYEeBOTO IIy3bIpsA U pacciabseHne CcOUHKTEPA,
3aKpHIBAIOIIETO OTBEpCTHE u3 MOYEBOTO ITy3BIPSsI B
MOYEHNCIyCKaTeJIbHbIN KaHAJI.

OBPA3OBAHUME MOYU.

Coueranne Tpex IIpolleccoB: (QuibTpanuu, peadbcopOuuu
(obpaTHOTO BCachIBaHMS) U KaHAJIBIEBON CEKPEINHU ITO3BOJISET MOYKeE
yAQJATH OTXO/IbI, HO COXPAHSTh II0JIE3HbIE KOMIIOHEHTHI KPOBH.

@unapTpanus MPOUCXOAUT B MeCTe COIPUKOCHOBEHUS KATUJLISIPOB

KJIyOOUKa €O CTEHKOM OOyMeHOBOUM Kamcyibl. [Ipoxoas dYepe3 3TH
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KallWLIAPbI, KPOBb «(HUIBTPyETCS», TaK KaK BOJA, COJIM, caxap,
MOUYEBHMHA U Jpyrue COCTaBHBIE 4YAaCTH KpPOBH, 3a HCKJIIOYEHHUEM
KPOBSHBIX KJIETOK M TaKUX KPYITHBIX MOJIEKYJI, KAK MOJIEKYJIbI OEJIKOB
IUIa3MBbl, TIEPEXOJIAT B 3TOM MeCTe B ITOJIOCTh OOYMEHOBOM KAIICYJIHI,
o0Opasysa kiyOoukoBBIM (puibTpar. B oCHOBe Ipoliecca JIEXKUT YHCTO
dbusnyeckuit MexaHusM (QUWIbTPAIIUM, CBA3aHHBIM C TeM, UTO
HeOoOJIbIlIas MPUHOCAIASA apTepus IINpe, YeM BBIHOCAIIAA apTepusl.
[TosToMy KpOBSHOE JlaBJIeHHE B KaMMUISIpaX KIyOOYKa OTHOCUTEIHLHO
BBICOKOE ¥ YaCTh IUIa3Mbl OT(MUJIBTPOBBIBAETCA B Karcyay. BBojs
TOHKUM CTEKJITHHBIU IHINPUI B OOYMEHOBY KaIlCyjly MOYKU JIATYIIKA
(ueit mMo32 Hauboaee coomeemcemaeyem mo32Yy uenosexka). A.
Pugapzic cobpanl ©W NPOAHAJM3UPOBAJT HEKOTOPOE KOJIMYECTBO
KJIyOOYKOBOTO (MIbTpPaTa W MOKAa3aJl, YTO OH COJEPKUT MOUYEBUHY,
COJIM, TJIIOKO3y U T.II. B TOU K€ KOHIEHTpPAIlUHM, YTO U IIa3Ma, HO
JINIIIEH COOTBETCTBYIONUX 0eJikoB. KiteTku GOymMeHOBOHM KalCyJibl He
CIIOCOOHBI AKTHUBHO OCYIIECTBUTh AKTHUBHBIM IIepEHOC BEIEeCTB U3
KalMUISIPOB: PabOTy IO «BBIJIABJIMBAHUIO» (UIbTpAaTa U3 IUIa3MbI B
KarCcyJIy IIPOU3BOAUT cepre (6 c60000H0e 01Mm O0CHOBHOU padomul
epems). MOXKHO 3KCIIEpUMEHTAIbHO MMOKa3aTh, YTO IIPU BO3PACTAHUM
U TaJIeHUW KpOBSHOrO, a, CJIeloBaTeIbHO, U (UIBTPAIMOHHOTO
JlaBJIEHUsI COOTBETCTBEHHO W3MEHSETCS M KOJHMYECTBO KIIyDOUKOBOTO
dwipTpaTa (Mo ecmwv, ecau 8 Mockee udem 00X4#cO0b, MO 6
nycmviHe Caxapa nvuabHas Oypsa). KommuectBo duiabrpaTa
peryJimpyercs Tak»Ke Cy:KeHHeM WJIN paclIupeHrueM apTepUoJI, UIAYIINX
K KJIyOoukaM W OT KIyOOukoB. OHO yBeJIMUYMUBAETCS IPU CY>KEHUU
BBIHOCAIINX apPTEPUOJI W PaACHIUPEHUN MMPUHOCAINUX apTepuoy. Ecim
OBl COCTaB BBIJIEJISIEMOM MOYM OBLI IIOXOK Ha COCTaB KIyOOUKOBOTO
dbunpTpaTa, TO SKCKpenus IpeAcTaBisga Obl cob0l  BechbMa
PaCTOYUTEIbHBIN IIPOIleCC, W OpPraHu3M Tepsii ObI MHOTO BOJIBI,
[JTIOKO3bI, aMUHOKHCJIOT W JPYTHUX IIOJIE3HBIX BemecTB. OJIHAKO 10
XapakKTepy M KOJIUUYECTBY BEIECTB, COJEPIKAIUXCSI B MOYe, OHA PE3KO
OTJIMYAeTCsA OT IUIa3Mbl M KIyOoukoBoro duiabrpata. Ha cBoem
JJIbHEUIIIeM IIyTH U3 OYEYHOU JIOXaHKU Yepe3 MOUYETOYHUK, MOUEeBOU
My3bIph M MOUYEHCIIyCKaTeJbHBIM KaHaJ ModYa He IIpeTepIeBaeT
HUKAaKUX W3MeHeHWH; U3MeHEeHUs W KOHI[eHTpallus BeIIeCTB
IPOUCXO/IUT TOT/A, KOTAa (PHUyIbTpaT MepexoauT U3 O60YMEHOBBIX KarICyJl
yepe3 JUIMHHBIE W3BWJINCThIE KAHAJIBIBI B COOUPATENIBHYIO TPYOKY.
CTeHKU MMOYEeUHBIX KAaHAJBIEB COCTOAT M3 OJIHOTO CJIOS TIJIOCKUX WJIN
kyonmueckux IIIWUTEJIMAJIBHBIX kietok. Bo BpeMs MHpOXOKaeHUS
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¢dunapTpaTa A3TH KJIETKH BCAaChIBAIOT (peabcopOHpYIOT) 3HAUUTEIHLHYIO
YacTh BOABI U (AKTUUECKH BCIO TJIIOKO3Y, BCE AMHUHOKHCJIOTHI U JIpYyTHE
BeIleCTBa, Hy>KHbIE€ OPTaHU3MY, U CEKPETHUPYIOT UX 0OpAaTHO B KPOBSIHOE
pycsio. DTO BO3MOXKHO OJiarozilapsi TOMy, YTO apTepHoJia, BBIUAA U3
KIyOOUKa, He HampaBJiseTcs MPsAMO K BEHe, a COeIUHSIETCs] CO BTOPOU
CEThI0 KaNWJUISPOB, OKPYKAWOIIUX HPOKCUMAJIbHBbIE W JIUCTAJIbHBIE
U3BUTBIE KaHAJIBIbI. TakuM 00pa3oM, IMyTh KPOBU B IIOYKE OTIAYAETCS
OT ee IyTH BO BCeX JIPYTHIX OpraHax: JJIs TOTO, YTOOBI IIOIACTh W3
IIOYEYHOUN apTepuy B MOUYEUHYI0 BEHY, OHA JIOJDKHA IMIPOUTH Uepes3 JIBe
cucTeMbl KanwuiapoB. Tosibko O6sarozlaps 3ToMy IIOYKa CHOCOOHA
BBIJIEJISTh MOYY U PETYJINPOBATh COCTaB KPOBU. BellecTBa BcachIBalOTCs
oOpaTHO B KpOBb H30HPATEIbHO, B COOTBETCTBUH C IOTPEOHOCTIMU
opraHu3Ma B JaHHBIM MOMEHT; €CJIM, KaK 3TO ObIBaeT y OOJILHOTO
nuabeToM, B KPOBH YK€ CJIUIIIKOM MHOTO IJIIOKO3bI, 3TOT caxap He
BCACBhIBAeTCs, a BBIEJISIETCA BMecTe ¢ MO4ol. KileTku, BbICTHIIAIOIINE
KaHaJIbIIBI, JOJIKHBI 3aTpauynBaTh SHEPTHUIO0 W IMPOU3BOAUTH PaboOTYy,
yToObI BBIJIEJISTH BelllecTBA OOpaTHO B KpoBb. M B camom jeite,
ompezieJIeHHOe KOJTMYECTBO MOYETHON TKaH! MOTPebJIsieT B yac OOJIbIIe
KHCJIOPOJIa, YeM paBHOE II0 Becy KOJIMYECTBO TKAHHU CEPAEYHOUN
MBIIIIIBI; 3TO YKa3bIBAET HA TO, UTO IIOYKHU ITPOU3BOAAT OOJIBIIYIO
paboty (Ha eqUHUIly Beca), YeM cepjlle. DHEPTUIO JJIA 3TOU PabOThI
JTIOCTaBJISIET UM OKHCJIEHUE YTJIEBOJIOB; €CJTH TTOYKY JIUIIUTD KUCJIOPO/a,
peabcopbiusa mpekpatutca (XoTa puibTpanus OyZleT IPOA0IKATHCA).
KosmuecTBO peabcopOupyeMoit BOAbI TAKKe 3aBUCUT OT IMMOTPEOHOCTU B
Hell OpraHusmMa B TOT WJIA WHOU MOMEHT U PperyJupyercs
AHTUJINYPETUUYECKUM TOPMOHOM, BBIJIeJIIEMBIM  3aJlHEU  Jl0JIeH
runopusa. Ecsim ObLIO BBIIUTO MHOTO BOJIBI WJIM ITMBa, TO OOpPaTHO
BCachbIBaeTCs  MeHbIlE  BOABI U BbIAEJsIeTcs  oOWJIbHAfA,
MAaJIOKOHIIEHTpUPOBaHHass  Moda. Eciau  morpebsieHwe  BOZbI
OTPAaHUYEHO, TO KJIETKA KAHAIBbIIEB BCACHIBAIOT MaKCHUMaJIbHOE
KOJIMUECTBO BOJIbI, COXpaHfAs ee JJIA OpraHu3Ma, W BbIJIeJIAEeTCs
HEMHOT'O KOHIIEHTPUPOBAHHON MOYHU. KJIETKM MOYEUHBIX KaHAJIBIIEB HE
TOJIBKO YZJISAIOT BellecTBa m3 (GuabTpaTa U BO3BPAIIAIOT UX B KPOBb,
HO M YKCKPETUPYIOT J00AaBOUHBIE KOJMUECTBA HEHYKHBIX MaTepPHaIOB
U3 KpoBU B (PMJIBTpPAT. Y UeJOBeKa HPU IaJeHUH KPOBSHOIO, a,
CJIeI0OBATEIbHO, U (PUIBTPAIIMOHHOTO /IAaBJIEHHUSA HIUIKE HN3BECTHOTO
ypoOBHs, QUIbTpanus IpeKpallaeTcs, HO ModYa Bce elle obpasyeTcs
IyTeM KalleJbHOU cekpenuu. Korma »KUIKOCTh JOXOAUT JI0 KOHIA
JUCTAJIBHOTO W3BUTOTO KaHAJBI[A Y OJHH BelllecTBa U3 Hee
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peabcopOupoBaiuch, a Jpyrue J00aBWINCh K Hel, NpeBpallleHue
KJIyOOYKOBOTO (DHJIbTPAaTa B MOUY 3aKOHUEHO.

PEI'YJIATOPHAA ®YHKIIVA IIOYEK

bnarogapss wu30wpaTenbHON OKCKPENWMU OJHHUX BEIIECTB U
peabcopOIu APYTUX IIOYKH UTPAIOT YPE3BBIUAMHO BAKHYIO POJIb B
PEryJIMPOBAaHUM COCTaBa KPOBH H JKHUIKOCTEH Tesa. Beskuii M30BITOK
KHCJIOT WJIM OCHOBAaHHM, BO3HHUKIIHU B pe3yJbTaTe OOMeHa BEIECTB,
BBIJIEJISIETCS] TIOYKAMH, KOTOPhIEe TaKUM 00pasoM, IIO/JIeP:KUBAIOT
HajIeXKaiui yposenb pH kpoBu.

Peryupysi KOHIIEHTPAIIUIO COJIEH B KPOBH, IIOYKH PETYJIHUPYIOT
OCMOTHYECKOE JaBJIEHHE JKUJAKOCTEU Tejla, OMBIBAIOIIUX KJIETKU (0om
CA08a «OMOB€HUe»). ITO BAXKHO IIOTOMY, YTO €CJIU KOHIIEHTPAIIUs
coJied B JKUJIKOCTSX OPraHM3Ma BBIIIE HUX KOHIIEHTPAIMH BHYTPHU
KJIETOK, BOJAa BBIXOAUT H3 KJIETOK (¢ Oeavim paazom), oOHH
CBHEKUBAIOTCA U IIOrH0AoT.

*** MaxkcumaabHoe dasaeHue, Komopoe ModHcem
ébldepicamsb nouka — 235/210, 8 mo Jce epema dasaeHue 8
CoCYyoax mMo32a Moxucem obimv 00 255/235***

Ecnn ke KOHIIEHTpAaIUsA COJIEW B JKHUAKOCTSX Tejla YHaJieT HIKe
KOHIIEHTPAIIUM HX BHYTPH KJIETOK, BOJa OyJeT BXOAUTH B KJIETKU,
3acTaBisAA UX HaOyxaThb M JIOHAThCA (AH@N02UA: 8bLIOABUMDbL BCHO
3YyoHyrw nacmy u3 MOOuka u 06e3 UCNO0AbL30BAHUSA
NOOPYUHLIX cpedcme <«3anuxamb» ee oopamuo). Ilouku
PETYJIUPYIOT HE TOJIbKO KOHIIEHTPAIIMI0 BEIECTB, PACTBOPEHHBIX B
KpOBH (ITOUeUHbIe MMOPOTH, /I TJIFOKO3hI — 150 MT' Ha 100 MJI KPOBH),
HO W o0Omui o00beM KpoBU. IT0CKOJIBKY (GUIBTPAIIMIOHHOE JIaBJIEHUE
3aBUCUT OT KpPOBSHOTO JaBJIEHHUS, OHO TOXKE COOTBETCTBEHHO
CHIKaeTcss YU W3  KIYOOYKOB B OOYMEHOBBI  KaICYJIbI
OTOWIHLTPOBBIBAETCA MeEHbINE KUAKOCTH. Ilocie mpuema OOJIBIITHUX
KOJIMYECTB KUJKOCTH (ayuwe — nueo) o0beM KpPOBU, KPOBSHOE
JlaBjieHue U (PUIbTPAIIMOHHOE JIaBJIEeHNEe BO3pacTaeT, 00pasys O0JIbITON
o0beM MOYU U B pe3ysabraTe 00bEM KPOBH BO3BpaIlaeTcs K HOPME.
KosimuecTBO BBIZIE/IAEMON MOYM 3aBHCUT HE TOJIBKO OT IOTPeOJIEHUS
JKUJIKOCTA, HO U OT KOJIMYEeCTBa COJIEH U JAPYTUX TBEP/IbIX BEIIECTB,
IIOJIJIEXKAIUX yAAJIEHHI0 U3 KpoBH. Koryia muima depecuyp coJieHasd,
IIOYKaM IIPUXOJUTCSA BBIZEIATh COOTBETCTBEHHO OOJIbIIIEE KOJIUMYECTBO
COJIM, UYTOOBI COXpPAaHUTb OCMOTHYECKOEe JaBJeHHe KpPOBH Ha
HaJJIe;KalleM ypPOBHE, W II03TOMY OOBEM MOYH YBEJIUYHBAETCH.
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[TockoJIbKY TBEpZIble BEIeCTBa BBIZEJISIIOTCS PAaCTBOPEHHBIMU B MOYE,
JUIsl BBIJIEJIEHWS WX B IIOBBIIIEHHOM KOJIMYeCTBe TpebyeTcss OoJIblie
Bosibl. Bor mouemy paumaber (cimoBo diabetes) o3Hauaer mpocTo
«IIPOXOKJEHNE HACKBO3b».

[Tpu caxapHom auabere — diabetus mellitus, rioe mellitus o3Hauaer
«CJIAIKUHA», YTO YKa3bIBAET Ha IMPUCYTCTBHE caxapa, IaTaJOIHYecKoe
COCTOSTHUE TIO/IXKEJTy/IOYHOMU 7KeJIe3bl BeZIeT K YMEHbBIIIEHUIO KOJTMYeCTBa
oOpasylollierocss HMHCYJIMHA U, KaK CJEACTBHE, K HapyIIeHUIO
yIJIEBOAHOTO OOMeHa. A TakK K€ K IIOBBIIIEHHOH KOHIIEHTPaluu
IJTIOKO3hI B KPOBH W MOYE, OJITHUM W3 IJIABHBIX NMPU3HAKOB KOTOPOTO
SIBJISETCS HAJIMYKE caxapa B MOUe, XapaKTEPU3YETCSA TaKKe OOMIBHBIM
MOUYEBBIZEIEHUEM.

[ToBBIIIIEHHOE KOJHUYECTBO PACTBOPEHHBIX TBEPJBIX BEIIECTB B
KJIyOOYKOBOM (PHJIBTpPATE YBEJIUUHUBAET €T0 OCMOTHUYECKOE /JaBJIEHHE U
TeM CaMbIM YMEHBIIIAeT CKOPOCTh OOPAaTHOTO BCACBIBAHUSA BOJBI, YTO
BeJIET K YBEJIMUYEHUIO 00beMa MOYU. ITOT MEXaHU3M IT03BOJISIET IIOYKE
OTBE€YaTh Ha IIOBBIIIEHHE KOHIEHTPAIlMd MOYEBUHBI U JAPYTUX
IIPOAYKTOB OOMEHa B KPOBH, TaK Kak 0oJiee BBICOKAs KOHIIEHTPAIIUS
caMa 10 cebe CTUMYJIUPYET MOYEOT/AEeJIEeHHEe U OKCKPEIHIO0 3THUX
IIPOYKTOB.

O0beM MOUHM peryJupyeTcs eme OAHUM (QaKTopoM — Tak
Ha3bIBAEMBIM AHTHAUYPETUUYECKHMM TOPMOHOM, BBIJEIAEMBIM 3aHEN
noier rTumodr3a W KOHTPOJIMPYIOIIUM  CKOPOCTh  0OpaTHOTO
BCAaChIBaHHUS BOJIbI B IIOYEUYHBIX KaHasblaxX. [Ipu HecaxapHOM JirabeTe
(IIp® OTCYTCTBUHM 3TOTO TOPMOHA) CYTOYHOE KOJIMYECTBO MOYU MOKET
JIOCTUTATh 30—40 JINTPOB.

Hekoropble TOPMOHBI KOpPBI HAAIIOYEYHHUKOB: aJIbJOCTEPOH,
JIE30KCUKOPTUKOCTEPOH — VYacTBYIOT B PEryJAIlMd O0OpaTHOTO
BCAChIBAHUS HATPHUs W KaJIbIIUs B IIPOKCHMAJIBHBIX U JUCTAJIbHBIX
M3BUTHIX KaHAJIbIAX.

BEIITECTBA, COAEPKAIITMUECA 8 MOYE.

Tak Kak @OYKH, IIOMUMO HOPMAJIBHBIX IIPOJAYKTOB OOMEHA,
BBIJIEJISIIOT OOJIBIITMHCTBO HECBOUCTBEHHBIX JJIsi OpPTaHM3Ma BEIECTB,
KOTOPBIE MOTYT IIONIacTh U3BHE WJIM 00pPa30BaThCS B OPraHU3Me, aHATU3
MOYHU CJIY>KUT HAJIE?KHBIM METOJIOM BBISICHEHUsI OOIIEro COCTOSHUSA
oOMeHa BellleCTB.

B HOpMe MouYa COZIEPKUT OKOJIO 96% BOABI, 1.5% cosiell U 2.5%
OpPTaHUYECKHX MPOAYKTOB OOMeHa, IJIaBHBIM O00Opa3oM MOYEBUHBI; €€
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pH=4.8-8.0. B Mmoue HaxomATCA Te Ke COJIM, YTO U B KPOBU, U B
IpoToIIa3Me, B OCHOBHOM xyiopuctblii HaTpuii (NACL) (oopamumuv
SHUMAaHUE HA €20 NOAb3Y 0A1 HAPOOHO20 X03UCMaea), a TAKXKe
HeOOJIBIIIOE KOJTUYECTBO cyabdaToB, ¢hocdaToB U KapOOHATOB KaJu,
KaJIbI[AsI, MarHusi U aMMOHHUS (KpaiiHe uUeHHoe XUMuueckKoe
CbIlpbe, 0COOEHHO 0191 HAUATBbHOZ20 OPOHCeHU BUH).

B 1200—-1500 MJI BBIJIEJIIEMOU 32 CYTKH MOYH COJIEPKUTCSA OKOJIO
60 T TBEPABIX BEIIECTB; IIOJIOBUHY UX COCTABJIsIET MOYEBHWHA,
CHHTe3MpyeMas IJIaBHBIM 00pa3oM B IMEeYEHHW W3 YIVIEKHUCIOTHI U U3
aMMMaKa, KOTOPBI oOpasyeTcs IpH JU3aMMHHHUPOBAHUM 0eskoB. K
APYTUM HOPMAaJIbHBIM KOMIIOHEHTaM MOYH OTHOCATCSA MOueBast
KHCJIOTa — MPOAYKT pACHIEIUIEHUs] IIyPUHOB HYKJIEWHOBBIX KHCJIOT,
KpeaTuHUH, oOpasyomuiica u3  KpeatuHdocdara, KOTOPBIU
COJIEP?KUTCA B MBIIIINAX M CIYKUT Pe3ePBYyapoM MaKpO3PTHUYECKUX
docdhaTHBIX CBsA3el, U aMMHaK — IPOJAYKT OOMeHa aMHUHOKHCJIOT.
JKesnTeiii 11BET MOYH 0OYC/IOBJIEH IIPUCYTCTBHEM ITUTMEHTa YpoXpoMma —
IPOAYKTa pacIlelUIEHUsA TeMOIJIOONHA, POACTBEHHOTO >KETYHBIM
IIUTMEHTAM.

3ABOJIEBAHUA ITOYEK.

Hedpur (BocmnaseHue Movyek), HEPEJIKO IPUBOAIIEE K CMEPTH,
BbI3bIBaeTCs OaKkTepruaIbHON MHMEKINEN ITOUeUHbIX KJIeTOK. bakrepun
00BIYHO MHGPUITUPYIOT MOYeUHbIe KIyOOUKU, KOTOPhIE CTAHOBATCSA NP
aTOM 00Jiee TPOHUIIAEMBIMU, TaK YTO OEJIKU U JIaKe Ilejible KPOBSIHBIE
KJIETKU TMPOXOJIAT B Mouy. BesieficTBue HeNmpephIBHOUM MOTEpPU OETKOB
KPOBU CIIOCOOHOCTH IJIa3Mbl BCACHIBATh BOJY U3 TKAHEBOU JKUJIKOCTH,
OKpYy»Kalollleld KalWUISAPbl, YMEHbBINIAETCA W BO3HUKAET BOJSHUCTOE
HaOyxaHUe TKaHeH, TaK Ha3bIBaeMbIU OTEK, 0COOEHHO BbIPA*KEHHBIU B
HIDKHUX 4YacTaX. B  mociaenHux craausax Hedputa KOJIUYIECTBO
obpasyroIieicss MOYM Pe3KO CHIKAeTCsd ¢ IPOAYKThI OOMeHa, B
HOPMAQJIbHBIX YCJOBUAX BBIJleJIsieMble ITOYKaMM, HAKAILUIUBAIOTCA B
kpoBU (ypemusi). IT0CKOSIbKY HEKOTOpPbIE U3 STUX BEIECTB TOKCUYHBI,
CMEepTh MOXKeT ObITh IIpeZIOTBpAIlleHa TOJbKO OBICTPHIM BBIBOJOM
00JIBHOTO M3 COCTOSTHUS YPEMUM.

[TopakeHUe MOYEK YACTO COYETAETCA C MOBBIIIEHHBIM KPOBSIHBIM
JaBjieHueM (komopoe co3darom camu Nouku, cM. évlule), Tak
KaK BBICOKOE JIaBJIEHHE JIETKO IIOBPeXJaeT IOYeuHble KIyOOUYKH, a
yMeHbIIIEHNe MPUTOKA KPOBU K KJIETKAM MOYEK BCJIECTBHUE CY>KEHUS
apTepuil TOXKe MOKeT NPUYUHUTH BpeZ. lloBpex/ieHHBbIE MOYKU
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BBIZIEJISIIOT B KPOBb BEIECTBO, HA3bIBAEMOE PEHHMHOM, KOTOpOe
BBI3bIBAET CYKE€HUE KPOBEHOCHBIX COCY/IOB U TEM CaMbIM IIOBBIIIAET
KPOBSIHOE JIaBJIEHHE; TaKUM 00pa3oM, MOPOYHBLIA KPYT 3aMbIKAETCSA
(0an pacmeopeHust peHUHA UCNOAL3YINM KOHbAK — 2
CMO0.1068bLX N0OHCKU KOHbAKA HA 1 K2 peHUHAQ).

HexkoTophble 13 TBEPABIX BEIECTB, HOPMAJIbHO MPUCYTCTBYIOIIIHE B
Mode (MoueBas kucjoTa u ¢ocdaT Kaablusa), IJIOXO PACTBOPUMEI, U
ecJIi KOJIMUECTBO HX B MOYE IIOBBIIIIEHO, OHU MOTYT BBINAJIaTh B
MOYEBBIX ITyTAX B 0OCA/IOK, 00pasys IIOYeuHble KaMHU. Ecjim KamMHU
CTAHOBSITCA HACTOJIBKO KPYITHBIMU, YTO IMPENSITCTBYIOT IIPOXOKIEHUIO
MOUYHM, UX INPUXOJUTCA YJAAJIATh XUPYPrUUECKHUM IIyTeM, TaK Kak HX
HEBO3MOXKHO 3aCTaBUThb PACTBOPUTHCSI BHOBL (He noddaromces Ha
Y2080pPHbl).

***HerT HHMKaAKOU Ppa3HUIbI, OTKyJla OpaTh BOAY — 3TO
JABYOKHCH BOJOPO/1a, rOJIiyoOoBaTas B TOJICTBIX CJIOSX, IIO3TOMY
HE€ BO3HHKAaeT BOIPOCOB — 3adyeM BOOOIIEe HY:KHa BOJAa
opraHu3smy***

HNrak, BoI O3HAKOMUWJINCH C aKaieMU4YeCKUM
IPEACTABIEHUEM BOAbI I OHOJOTUYECKHX CTPYKTYp H
IIOTOMY He€ [OJI2KHBI BbI3BIBATh YJAUBJIEHHE CIIOCOOBI
IOJATOTOBKH BOJIbI.

OT1aesbHO — MPOU3BOACTBO (OUYHCTKA BOJBI).

JIro0oe MPOU3BOACTBO BOABI C WCIOJb30BAHUEM TEXHUYECKUX
CpeJICTB UMeeT OJiHy ocobeHHOCTh. Bojia, kak rybka, HabupaeT Bce, UTO
ecTh (M3 4YACTOT), KaK B CaMHUX TEXHUUYECKUX H3JENUSIX, TaK U U3
pEmETKU OKpy:KeHUs. B pernone OOHMHCKA, /[yOHBI M aHAJIOTUYHBIX
MECT PeIIETKa HMeeT SPKO BBIPAa’KEHHBIH XapakTep OeTa—ILIIoC
pacriazia, 4To KpaiHe HeoOX0JUMO BCEM TEM, KOTO CO37aIU 3a 2000 JIET
(aHAJIOTUYHO JIATYIIKaM, KOTOPbIE KaTaloTcs Ha ppldax). YnorpebiieHue
BTOU BOJABI B YCJIOBUSX U3MEHEHUH, ITPOUCXOAIINX B UHBIX PETHOHAX,
aTa BOJA SIBJIAETCA «IeJIeOHOM», TO eCTh HOPMAaJHU3yeT Ha KOPOTKOE
BpeMs W3MEHEHHUS, IIPOUCXOJISIINEe B OpPraHu3Me B YCJIOBHAX
KOPPEKTUPOBKMU pelieTKN aTMocdepbl. OIHAKO €CTh OJTHO «HO»: JAJIs
BOCITPOU3BO/ICTBA OeTa—ILTIOC pacrajzia HeoOXOAUMO UMETh CTPYKTYPHI,
obJiazjarorpie raMMa—H3JIydeHneM, HampuMmep, kaaMmui. Ha ceromus
raMMa—H3JydeHUsI HeT, IIOTOMY BMECTO HOPMAaJIbHOrO OeTa—paciaja
IIPOMCXOJUT OOBIYHOE paccerBaHMe (HAa YacToTaX, He CBSA3AaHHBIX C
buosiorueii). YmorpeOJjieHMEe TAaKOW BOABI HPUBEHAET K Iepdoparuu
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KHIIIE€EYHUKa W HMHBIM IIOCJIEACTBUAM, XOTA A0 paciaja €€ CBOMICTBa
MOTI'YT 6]'IaI‘Ol'IpI/IHTHO CKa3aTbCA OJIA 22% HacesieHUs 3eMiu. B Ta6J'II/II_[y
CBEJCHbI OCHOBHBIEC ITIapaMETPHI.

N IInoTtHOCTH
[I1oTHOCTH .
N|HanmeHOBaHUEIOTEHIINAIA o, [CBOXICTBO
o 3apsAzaa %
%
1 51.50 128 5 T0J10BHBIE 6011
; 158 0 HeagekBaTHOCTH,
53-77 [IOBECHUSA
N [Iepdopanusa
. 128 0]
3 53-33 KUIITeUHUKA
] Pacno
4 50.33 128 1 A
KUIITeUHUKA
5— 50.44 128 5 NHCybT

Ha 2009-01-20 uCmogb30BaTh BOAY, COZEPIKAINYI0 IIpe/esbHbIE
COCTOSTHHS IT0 0a30BBIM YaCTOTaM, KpaliHe OIIaCHO, IIPU CPHIBE YaCTOTHI
IIPOU3BOIUTCS CBOMCTBO U3 TaOJIUIIBI.

AHaJIOTMYHO — XuMUA-Tepanus. IIpu HezmocTraTKe 3apsg0BOTO
SKBHUBAJIEHTA ITOJKaUKa Ha 0a3e paJOaKTUBHBIX U30TOIIOB IIPUBOJUT K
HOPMa/IU3allud M HUCUE3HOBEHHIO TaK HAa3bIBAEMOU PAKOBOM OIYXOJIH
(mo 2000 roxaa). Ilpu JOCTHKEHUUN IPEJIETbHOTO COCTOSHHUS PEIIETKU
KJIEeTKH II0 YacToTaM, IIPUBEAEHHBIM B TaOJUIle, XUMUA—TEPAU
MIPUBOAUT K cMepTu. 30HB XapTtMmaHa, Kiopu u PeHTreHa Ha ceroms
UMEIOT SIPKO BBIDQKEHHBIH pachajg, B YCJOBUAX OTCYTCTBHUSA
cTabMIM3aToOpa, YTO IIOBCEMECTHO IIPUBOJUT TOJIBKO K OJIHOMY
pe3yabTaTy (B 3aBUCUMOCTH OT T€HOTUINA) — ITHUYUN TPHUIIN, YyMa,
nepdopanys KHUIIEYHHKAa W MPOYHE U3BECTHbIE MEIUIIMHE JIETKHE
HeJIOMOTaHUsA. YKa3aHHas BoJia JIOMOJHsET BCE, UYTO ceiiuac paboTaeT u
IIOTOMY SIBJISIETCS KATaJIM3aTOPOM.

CocrossHue 6as1anca BoasbI 1o IIporpamme 20%*20 (%)

N | OkraBa |2009-01-21| 2009-05-21
1 16 33 33
2 22 33 33
3 24 33 100
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4 28 33 33
5 31 33 100
6 42 33 100
7 44 33 0]
8 53-5 33 10
9 50 100 100
Yaaanenane 00BEKTOB Cc HaCHKEeHHBIX MecCT

(bopMupoBanre MaHTHCC) MPUBOAUT K MPAMOMY IEPETOKY
CTPYKTYP MCXOJTHOHU BOABI B pemiéTky armocdepsl. IIpu atom
BCE, UTO ObLIO CcPpOPpMHUPOBAHO 3a MEPUOJ 00Jiee 5000 JIeT
ucuesaer B Kocmoce BMecre ¢ MO3rom «30JI0TOTO
MULIHApAA».

B 3ToM u 3ak/1l049aeTca cMmbica nporpamMmsl 20*%20 (YUACTAA BOJA),
npuHAThIA 'ocaymoi Poccuu B suBape 2009 roaa.
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4.4. B kaKkou cpejie MbI CyIlleCTByeM?

«KoMMyHM3M €CTh CoBerckaa BJIACTH ILIIOC
asekTpudukanua Bceu crpanbl» (B.V.JleHuH).

HukTo 1 HUKOTZa He 3ayMbIBaJICA HAJl 9TON (ppa3oi, KOPOTKO U
sICHO BBIPA3UBIIIEN CyTh CTOJIETHEN ITPOTPAMMBI.

Bo Bcém mupe as1eKTpudUKaIIIo IpoBen 6€3 KOMMYHH3MA.

ITporpamMm ObLIIO HECKOJIBKO.

Camast kpymHasti — 500-JIETHss, 10 KOTOPOU JIOJKHBI OBITh
CO3/1aHBI YCI0BHUs (DOPMHUPOBAHUS TAaKOTO T€HOTHIIA, KOTOPHIA ObLI OBI
o/l MOJTHBIM ByusiHuEM Cucrembl YmpasieHus. [lociieoBaTeIbHOCTD
ucnosnenus IIporpammbl 6Obuia 3amucaHa CucreMoil YpaBiieHUs
Hoctpagamycy.

Ha oxgHOl m3 craguii 3TOM NMpPOrpamMMbl — 1845 roj 3aBepIIeHO
co3ZlaHMe PpaJInalliOHHOUM ITayTHHBI, OXBaThIBAIOIEd 3eMHOH Imap,
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Iocjie 4ero Ha 3emJyie JOJKHBI OCTaTbCA TOJIBKO Te€, KOTO MOKHO
KOHTPOJINPOBaTh C HCHOJb30BaHUEM CBOWCTB HAayTUHBI U TOU
MIpOTPpaMMBbl PAa3BUTHUSA, KOTOpas y»Ke He JOIyCTUT BO3BPAT K UHBIM
crioco6am pa3Butus Mo3sra.

Jlronu (1 >KUBOTHBIE), HMeIOIIME CBA3b C TaKOW IayTUHOM,
Ha3bIBAIOTCA «3JIEKTPOHUKU».,

Wrtak, mepBasg 1IeJib — Ha 3emJle JO/KHBI OBITh TOJIBKO
BJIEKTPOHUKHU, OCTaJbHBIE JOJDKHBI OBITh YHUUTOXKEHBI. J[Jis
JMOCTYPKEHUSI TIeJad ObLIM  XOpommm JitoOble CcpeJicTBa:  BOMHA,
rpakJlaHckas BoUHa, reHouup, (ocobenHo mnpeycnea b. Ejgprun —
He3aMEeTHO CyIIECTBEHHO COKPATUJ HacesleHUe). DJIEKTPOHUKY MOXKHO C
HCIIOJIb30BAHUEM IIAyTUHBI JIaTh JIIOOYyI0 KOMAaHZy, HaIpaBUThb Ha
BBITIOJIHEHME TTIOCTABJIEHHON 3a/1a4U.

CoBeTckasga BJIACTb, BepHee — MHUpPaAMHUJA BJIACTH JOJDKHA
obecreunuTh KOPPEKIUI0 U MPOBeJleHHEe B KU3Hb (MMpamMuja BJIACTH)
MIpE/ICTAaBJIEHHYI0 MporpaMMy. 3aMeTHM, YTO KaK OOIIeCTBeHHOe
CO3HaHWE, TaK U HayKa NOPUCTYIUIU K BBIIOJHEHUIO IPOTPAMMBbI
O/THOBpeEMEHHO — B EBporie mosiBujicsA NMpu3pak, a yueHble OPOCUIIUCH
HU3y4aTh paZiuaIuio.

Cucrema VYmpapyieHus usbupaTelbHO obeclieduBaeT BCEM
HEOOXO/IMMBIM TOJIBKO «3JIEKTPOHUKOB», YAAJIASA Y OCTAJIbHBIX (IIar 3a
IIIaroM) MO3T U Cy»Kasl UM JINania30H YyBCTBUTEJIBHOCTU K U3BMEHEHUSIM.
Te, KTO ocTajuCch ellle IOCJAe YHUCTOK, JOJLKHBI YUTH W3 JKU3HU
eCTeCTBEHHBIM IyTeM (corsiacHo Teopuu J[apBuHa).

IIporpamma umeer u pgarty 3asepuieHusa — 2012 rox. K stomy
MOMEHTY «3JIEKTPOHUKH» IOJIy4alOoT HOBBIN MO3T, a OCTaJbHBIE — BCE
BUJIbI 3200/I€BaHU.

I[Ipomexxyrounasa (¢opmamusa TeHOTHUIOB TaKXKe MOJIEKUT
YHUYTOXKEHUI0O — 3TO MYTaHTBl OT «3JE€KTPOHUKOB», HMeEIIUe
HeoOpaTUMble MCKaXKEHUs MATPHUIIbl MO3Ta, HEBEPHO IOHUMAIOIINE
KOMAaH/Ibl ¥ HEKOPPEKTHO OTBEeYamIhe Ha KOHTPOJIbHBIE 3aIlpOChI
Cucremsl YiipaBiieHUA.

OTmeTHM 371€Ch, YTO J0 3TOH JIaThI Bcs paboTa MPOU3BOAMIIACH B
YCJIOBUSAAX TPOTUBOAEUCTBUA U BO3MOXKHOTO HaHeCeHUs Bpefa Cco
CTOPOHBI HE «3JIEKTPOHUKOB», IOTOMY 3HAaHUS JaBaJINCh B UCKAYKEHHOU
dopme, u He JaBayiu IpeEACTaBJIEHUS O JeHCTBUTEJIbHOCTU. [1OMBITKI
BBISICHUTD UCTUHY IPECEeKAINCh HA KOPHIO.

B Cucreme YmpaBjieHUsI TPOHUCXOAWUIN U cOOM — B TpyImy Mapkc—
JHrenbc—JleHUH 3arecasics Cranus, KOTOPBIN He OBLT
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«3JIEKTPOHUKOM», U TIOTOMY HEBEPHO HCTOJIKOBAJI IporpaMmy paboT u,
BMECTO TOI'O, UYTOOBI IIPOMBBECTH «BJIEKTPUDUKAIUIO», II0JIE3 B
PETHOHBI, T/ie IUIOTHOCTh TAyTHHBI KOHTPOJISI ObLIa eme He
JIOCTATOYHOM, 32 YTO U MOIIATUJICS.

Omubku CramuHa y/iaaoch CKOppekTupoBaTh ['opbaueBy (ymanus
30HBI €J1a00T0 KOHTPOJISI) M MPOAOIKUTh EJbIIMHY He3amMeTHO yOpaTh
METOJIOM «He IIOMOTaTh» YacTh He HY>KHOT'0 HaceJIEHHS.

OpmHako pa3BUTHE IMPOTPAMMBI JIOJKHO COMPOBOXKAATHCS HOBBIMU
3HAHUAMU, KOTOPBIMHU JIOJKHBI BJIAZIETh TOJBKO «3JIEKTPOHUKU» (IIpHU
9TOM BC€ MYyTaHTbl, WM TaK Ha3bIBAEMble TyTallepUUBbIE O0OCOOU
JOJKHBL OBITh yOpaHbl). K 0cOOEHHOCTSIM TyTallepuuBbIX O0co0el
cjleflyeT OTHECTH HaJIMUhe y HUX YacTOT 39.5 OKTaBbl, KOTOPBIE
nesnHGopMupyOT CHcreMy YTIpaBjieHHs €, KPOMeE TOTO, BHOCAT
HCKAKEHUS B TEXHUUECKHE CPeCTBA (KOMITBIOTEPHI, CUCTEMBI CBSI3H).

Hayunas 6a3a Ay «3J1eKTPOHUKOB» IOJITOTOBJIEHA U K/IET CBOETO
yaca, IIpyu 3TOM He cJjeayeT 3a0bIBaTh, YTO JIO3YHI «HE 3HAHUE —
cuJia» U ABUICSA OCHOBHBIM B HayKe, ABJISIONIENCs OOIEN A1 BCEX, U
cyeAyeT OTAATh JIOJKHOE — OJJHUM M3 TJIaBHBIX IMPOBOJHUKOB TaKOU
«Hayku» sBisietrcs B.V.BepHajckuii.

[lenHoCcT, paboOT BepHajacKOro 3akaOYaeTcsi B TOM, UYTO €My
yAasioch O0OBEIUHUTHh BCe MpakKoOecue, BBeJeHHOe He I
«3JIEKTPOHUKOB», ¢ MH(OpMalue, B3ATON U3 HOBOW HPOrpaMMbl U
yBECTU TaK JJAJIEKO B CTOPOHY, UYTO eciaud Obl uHDOpMAIUs U3
IpOrpaMMbl CJIy4alHO OKasajach Obl He TaM, TIJle HaJl0, BEPHYTHCS
00paTHO OBLIIO OB y2Ke HEBO3MOKHO.

Ha 3emJie He O6bLJIO TAaKHUX T€HUEB, KOTOPhIe OBl TaK BUPTYO3HO HA
OTBETCTBEHHOM 3Tale paboT 10 MporpaMme yBesu Obl HAyKy B JIeOpH.
Ecmu  Mapkc—39Hrenbc—JIeHHH OBUIM  TOJIBKO  HMCIOJHUTEISIMU
IporpaMmel, To 6e3 BepHaickoro Moryi 661 BOSHUKHYTD ITPOOJIEMBI.

'enuanpHble pab0Thl BepHaJICKOT0 HEOOXOUMO MO/IIEPKUBATD /10
IIOJTHOTO 3aBepIIeHUs IIPOTPaMMbl, HUKTO He JIOJI’KEH 3HATh HU Iiesiel,
HU CPEJICTB, HU BO3MOXKHOCTel CucTtemMbl YIpaBjieHU .

TpaTuTh PHEPIrUI0 HA JAOCTHKEHUE Iejiel, KOTOPBIX He
CYIIIECTBYET, PACCEATHh IOMNBITKN BBIACHUTH JAEHCTBUTEJIbHOE
TMOJIO2KEHUE /IeJI, YBEJIUUYUTh YUCJI0 0apaHOB B cpejle HAyYHbBIX
PaboOTHUKOB — Bce 3TO BepHaackomy yaa10Cch NIPUBUTH BCEMY
HAYYHOMY MUPY.
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N coBceM He mpocTo Tak JIeHWH ykaszajl Ha OrPOMHOE 3HAaueHUe
HayKM — TOUW HayKH, KoTopasd ObLia TIopydyeHa BepHajickomy.
BepHajackuii, B oryimune OT JIeHWHA, HE TOTOBUJI yOWICTBa, TeHOIUI,
YVHUUYTOXXEHHEe, HO OH OYEeHb IPAaMOTHO pelIWJ IJIAaBHYIO 3ajady —
YHUUYTOXXUTH HAYKY.

YesioBEUYECTBO OyAeT OJiarogjapHO MMEHHO BepHajackomy
KaK I'€eHUI0 BCEX BpPeMEH U HApPOJAOB 3a TBOPUYECKUU IMOIAXO],
IpU pelleHuu IVIABHOM 3a/ilayu — o0ecnevuyuTh 0e30MacHOCTh
BBINIOJIHEHUA mnporpamMMbl. U 3Tra 3azaua ObLIa € 4YeCThIO
BBIIIOJIHEHA.

Jdajiee npuBeaeHbl HEKOTOPbIEe UuTarbl U3 kHUru «B. U.
Bepuaackuii. ®uirocodckue MbICIM Harypaaucra. MockBa.
Hayxa.1988. Uzganue Akagemuu Hayxk CCCP».

«W okasajioch, YTO HeT y Hac 0OoJiee I TyDOKOHM TeopeTHYecKOU
OCHOBBI JIJIsl BCEX MPUPOJIOOXPAHHBIX MePOIIPUATUI, ueM yueHue B. .
Bepnazckoro o buocdepe u nmpeobpazoBaHuu ee B Hoochepy» (cTp.4)

«...1 o (BepHazckuil) mpumies K yOeKeHUI0, YTO ero y4eHHe O
Hoocdepe corjacyerci ¢ MAPKCUCTCKUM YyYeHHEM O HayYHOM
compaju3mMe, a  Oymymee  Hoocepbl  TECHO  CBA3AHO  C
pacIrpocTpaHeHreM KOMMYHUCTUYECKUX YoexkaeHui» (cTp.13).

«M60 buocdepa ABiseTCA TOW €JUHCTBEHHON 3€eMHOU 000JI09KOMH,
B KOTOPYIO HENpepbhbIBHO IIPOHUKAET KOCMHYECKas SHEPTus,
KOCMHUYECKHE  U3JIydeHUs  HENPEepPbIBHO W MOpeXJe  BCEero

JIYYEHCITyCKaHUe Cosniia, TIO//IEP>KUBATOIIIEE JUHAMHYECKOE
paBHOBecHe, OPraHM30BaHHOCTb: Owocdepa — IKHUBOE BEIECTBO»
(cTp.23).

I'ennasnbHag Haxoaka B. . BepHazckoro:

«DBOJIIOIIMOHHBIHN MIPOIIECC... CO37]AJI HOBYIO T€0JIOTUYECKYIO CUITY —
HAYYHYIO MBICJIb COITMAILHOTO YejioBedecTBa» (CTp.27).

«ITox BAUAHWMEM HAYYHOH MBICIM U YeJIOBEUECKOTO Tpy/a
6uocdepa nepexoaUT B HOBOE COCTOsIHUE — B HOoOcepy» (CTp. 27).

«Hukako# TeopuHm, TOYHOTO HAYYHOTO OOBACHEHUS HTOTO
OCHOBHOTO SIBJIEHHSI B UCTOPUH IVIAHETHI HET» (CTP.29).

«Co3manme Hoocdepsl U3 Ouochepbl eCcTh MPUPOJHOE SBJIEHHE,
6oJiee TUIyOOKO€E U MOIITHOE, UeM UeJioBeuecKass UCTOPUs» (CTp.35).

«PeasTbHO 3TO €IMHCTBO YeJIOBEKA, er0 OTJIMYHE OT BCETO KUBOTO,
HOBast (popMa BJIACTH KHUBOTO OpraHu3Ma Haj| brmocdepoii, 6oIbInas ero
HE3aBHCHUMOCTbD, YEM BCEX JPYTHX OPTaHU3MOB, OT €€ YCJIOBUU ABJISETCS
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OCHOBHBIM (paKTOpOM, KOTOPBIA, B KOHII€ KOHIIOB, BBIABUJICA B
re0JIOTUYECKOM HBOJIIOIIMOHHOM IIpoIlecce Co37aHusl HoochepPhI»
(cTp.42).

«OCHOBHOHN TeoJIOTMUECKOW CHJIOW, co3jalolneid Hoocdepy,
SIBJISIETCS] POCT HAYYHOTO 3HaHUA» (CTP.49).

«BriepBble cTaBUTCA 33j/i1aua MPOHUKHOBEHUS HAyYHOT'O 3HAHUS BO
BCE UeI0BeUecTBO» (CTpP.50).

«XoZi HAY4YHOTO TBOpYECTBA SABJISAETCA TOW CUJIOH, KOTOPOU
YyeJIOBEK MeHs1eT 6mocdepy, B KOTOPOH OH JKUBET» (CTP.57).

«XOTsI YeJIOBEK eCTh Te0JIOTUUECKH ITOBEPXHOCTHOE sIBJIEHUE B
OJHOUM 13 000JI0UEK 3€MHOH KOPbI, HOBBIH IeOJIOTHYECKHH (akTop,...
MOKHO He BO3pa)kaTh IIPOTUB BHeCEHHWsA 3Toro (axropa s
TeOJIOTUYECKUX IOApa3feJIeHU HapsAy co cTpaTurpadudecKuMu U
TeKTOHUUYECKUMU» (CcTp.58).

«be3 oOpa3oBaHUs MoO3ra 4dejoBeKa He ObLIO Obl €ro HayYHOU
MbICTIU B Orocdepe, a 6e3 HayYHOU MBICJIN HE ObLIO ObI T€0JIOTUYECKOTO
addekTa — nmepectpoiiku 6rochepbl yes0BedecTBOM» (CTP.59).

«ITpomuIn AeCATKH THICAY ITOKOJIEHHUH TOCIIE TIOSIBJIEHUS YeJIOBEKa
B Ouocdepe, mpekae YeM ero IposiBJIeHHe CTalIo 3aMeTHbIM» (CTpP.61).

«K panee uzBecTHOI 001aCTH YeJI0BeUECKOU KU3HU (HOOChEPHI), B
KOTOPOU /IO CHIX TOP IIJI0 Pa3BUTHE HAYKH, MIPUOABUJINCH IB€ HOBBIE,
pPe3KO OT Hee OTJINYHbIE, — MUP ITpocTOpoB Kocmoca 1 Mup aTOMOB U UX
azaep...» (cTp.74).

«IIpaBunbHO ykasan O.Pezepdopn, 4TO COBpeMeHHOe pa3BUTHE
dbusuKy, nepeBepHyBIee Hallle MHUPOBO33peHHUE... HA 9/10 0053aHO
pajinoakTUBHOCTU» (CTP.78).

«Kak MBI yBHAEIU, TEOJIOTUUECKH MbI IIEPEXKUBAEM ceidac
BblJIeJIeHNe B Omocdepe IjapcrBa pasyma, MEHSIONIETO KOPEHHBIM
o0pa3oMm u ee 00JIUK, U ee CTpoeHune, — Hoocdepbi» (CTp.127).

«?KuBble opranusmbl, obsiaziasg MeTabOJIM3MOM, CaMH CO3/AI0T
CBOUM XUMHUYECKUH 3JIeMEeHTapHbBIN COCTaB...» (CcTp.177).

(***bosee raynmoun popmyaupoBKu Bbl HUrAe OoJibiie HeE
BCTpeTuTe **)

«dMmIUpuUecKoe 00001IeHEe, pa3 OHO TOUHO BBIBE/IEHO U3 (haKTOB,
He TpebyeT mpoBepku» (cTp.283).

«/Io cux Iop HapO HE TPOHYT HAYYHBIMU 3HAHUAMU» (CTP.396).

[IpuBesieHa JTUIIL MUKPOCKOTIMUECKAsA YaCTh OCHOBOIIOJIATAIOIIIETO
ydeHusA, BepHaZCKOTO MOXKHO IUTUPOBATh OECKOHEYHO, IOJIKPEIIAs
TEOPUI0 COOCTBEHHBIMU HAOJTIOIEHUSMU.
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Cy1mecTByIolas IupamMu/ia HayKu co3/aBajiach HE OJHO CTOJIETHE,
U B 3I0XaJIbHOE COOBITHE — IIEPEXO/ia B HOBYIO 3Py M HOBYIO IIPOrPaMMYy
MMeeT CMBICJI OIVIAHYThCSI 1 OCMOTPETh MUPAMHU/Y, TAK KaK OHA IIPOCTO
okazasiach 6e3 pyHIaMeHTa.

MecTO HAyKHU.

B 1991 rogy mo mnpursameHdio coenuagnucToB I['eHepasbHOTO
mraba MHe BblIajia YeCTh MPOYUTATh HECKOJIbKO JIEKIUN B aKaJleMUU
uMenu ['arapuna. [lo 3aBepiieHUN Kypca JEKITUH OAUH U3 JOKTOPOB
HAyK akaJieMHUH OTOOpa3my CXeMy, IJie aKaJleMHUs HayK 3aHuMasia 7
CTPOKY, 32 HEU IIJIN OTpacjeBble aKaJIeMHU, Jlajie€ — HHCTUTYTHI.

KoneuHno, apmelckas Hayka ObLIa BbIlI€e, ITOTOMY
KaHIUAAT HayK akaaeMuu l'arapmHa — 3TO YTO—TO THIIA
axagemuxka AH CCCP.

brL10 Takke yKazaHO, UTO HUKaKasg HayKa He MOYKET pa3BUBATHCA
0e3 apMeUCKuX 3aKa30B.

KcraTu, To ke caMoe MOATBEPKAEHO U celuac — HAyKy U BOEHHO—
IIPOMBIIIIJIEHHBIN KOMILJIEKC OOBEIMHIIIN IIOJT OJHO Hadayso. Takum
obpaszom, Hayka /JoJKHa paboTraTh TOJBKO Ha BOUWHY, WA Ha
YHUUTOKEHUE, TO €CTh CO3/IlaBaTh HOBOE OpYy:KHe, IPU 3TOM OTKPbIBasd
HOBBIE JITAaHHBIE JIJ1 MOJIUPUKAITUH.

N.C. HasamxkoB (ObIBIINN mpeacenaresib 1'0CKOMHU300peTeHU)
JIOTIOJTHIJI: HeT U He Oy/ZleT HUKOT/Ia aBTOPCKOTO IIpaBa Ha paboTy — Bce
MpaBa MpUHA/JIEKAT BOEHHO - IPOMBIIIIJIEHHOMY KOMILJIEKCY

[Touemy ke TOT/]a y/IAJIOCh COXPAaHUTh CBOM PabOThI? OHU IIPOCTO
He BITMCHIBAJIMCH B MUPAMHUY, JJIs1 pa3bopa TpeboBaIMCh NHbIE 3HAHUS,
a X HUKOMY ellle He JIaJIu.

CrpykTrypa nupamMmuasbl.

CTpykTypa nupamMu/ibl U3BeCTHA, paHee JOMOJIHEHNEM ObLIIO OJTHO -
Bce pa3paboTKy, WPOMU3BOAMMBIE BHE KOHTypa IHPaMU/IBI,
CTAaHOBWINCH cHauasa paocrognueM KI'b, u 3arem npumepsanu K
nupamu/ie. ABTOP 3/I€Ch yKe ObLI HE Hy K€eH.

CerogHsa nupaMu/ia MoTepsaa CTPOMHOCTD, IMTOSBUIOCHh MHOXKECTBO
MyTaHTOB Tuna Axkazemuu MBJ[ — BBIIYCKHUK [JOJIK€H IPaBUJIBHO
cTpenATb. Ho OoT HaszBaHUA He MEHAETCA CYILIHOCTb, U BCE aKaJeMUuU
MIpUIep>KUBAIOTCA TOTO PYHAAaMEHTA, KOTOPBIN U CO3/1aBaJICS 0 STOTO.

124



HACTYNUNO BPEMA MPABADbI

OpHako 3a mocjiegHue 10 JIET MOSIBUJIOCHh MHOKECTBO aBTOPOB C
paboTamMu, KOTOPBIX paHbIlle HA IyIIEYHBIA BBICTPEJ HE IOJIIMYCKaIN
Jake B MHCTUTYT, a IPAMO HAMPaBJIIN B MICUXO0JbHUIYY. 1 Takux
aBTOPOB ObLIH co3maHbl akazemuu (tuna PAEH), rtnme paGoThl
HCIOJIB3YIOT TOT e (PyHAaMeHT, HO He IIPEACTABJIAIOT HUKAKOU
HAyYHOU IIEHHOCTH.

OcHoBaHME — JIOKTOPCKUE UCCEPTAIUU U OT/eJIbHbIE U3JaHUS.
Kcratn, crenenb goktopa B PAEH (cMoTpu ycTaB) MOKHO ITOJIYyUHTb,
OTKDPBIB KOMMepuecKkuil Jiapek. Iloromy, 4yToObl OpemoBbie pabOTHI
(TUma TOPCUOHHBIX IOJIEN) HEe MONaJId B HOPMaJIbHYIO Hay4YHYIO Cpezy,
1 ObLjIa co3/IaHa KOMHCCUSA 0 60ph0e ¢ JIXKEHAYKOU.

Takum obpaszom, Ha OJTHOM (pyHIaMEHTE PACIOJIOKUIIICH 1 MUPHO
VKUBAIOTCSI cOOCTBeHHO AkazsemMus Hayk, akagemus MBJI, PAEH,
IopuinyecKas akaJieMusi, MeIUIIMHCKAsA aKaJleMUs U TaK Jlajiee.

Pouab pyHmamMeHTa NUpPaMU/IbI.

Ecin B OgHO mpekpacHOe yTPO OKaXKeTCHA, YTO Yy HMUPaMUIbI HET
dyHmamMeHTa, TO OHA MCUE3HET BMECTE CO BCeH HAUMHKOM.

dyHIaMeHT HayKU — 5TO OCHOBA, MJIM MHCTPYMEHTaIbHasI 0as3a Jijis
MIPOBEIEHN JIIOOBIX UCCIIEOBAHMM.

KakoBa wuHCTpyMeHTasibHasg 0a3a, TakKOB U  pPe3yJIbTar.
MHOrOBEKOBOE  pa3BUTHE HAyYKH  IIPUBEJIO K  CJIeAyIoIen
WHCTPYMEHTAILHOU Oase:

OcHoBa — JjomaguHas cuiaa, Tabauiia MeHzeneeBa, atom bopa (1
ero MmozinpuKaIuyl B KBAHTOBOU MeXaHUKe).

KcraTu, IVIOTHOCTD cBeTa U3MePsieTCsl TAaKKe B JIOIIAIMHBIX CHJIAX.

[IpeArosoxumM, YTo U3BMEHUIIACH CTPYKTYPa PEIIETKH JI000T0 CII0s
Hoocdepsnl. OcTaHOBATCS KOMIIBIOTEPHI, 3JIEKTPOHHBIE CXEMBI OyayT
MMETh BUJI MeTaJlJIoJIoMa 1 Tak JaJiee.

Kak coBpemeHHass Hayka OyZeT OOBSICHATb IPOUCXOJISIINE
U3MeHeHUA?

Yike ObLIN cOODIIEHMS O KOHIIE CBETA, 00 OIMPOKUABIBAHUU 3E€MJIH,
O MacCOBBIX KaTacTpodax u T.J,.

H3BecTHO, 4TO Ha 3emJie ObLJI IOTOII.

YTo 3TO 3a Kampusbl MPUPOJBI M KOTJA OHU ITOBTOPATCA (M mpHU
KaKHUX 00CTOSTEILCTBAX)?

Yro Takoe HJIO?

[IpocTeuinii BOIPOC — YTO TaKOE BOAA?
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Het Takoi obs1acTi 3HAaHUMH, T/ie HAa IOCTAaBJIEHHBIN BOIIPOC Y
COBPEMEHHOU HAayKU HET OTBETa, KpoMe 00KECTBEHHOTO HavaJa.
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4.5. IllepedasupoBka

IIEPE®PASHPOBKA CBETA

ITepeda3upoBKOIl cBETA HA3BIBAETCS CMEIEHNE Ha OIIPe/IeIEHHYIO
BeJIMYHHY (a3bl CBETOBOTO HMMIIyJIbca. Hampumep: IIpu cCMeIeHUH
da3pl Ha O MBI HMeeM HOPMAaJbHBIM COJIHEYHBIA CBET, IIPH
CMEUI€eHUH Ha 120° -~ HOYb, IPU 240° — mepexo/] HOYU B JIeHb, WU
paccBeT. ATOT IUKJI IIOBTOPSIETCS €KeITHEBHO, M HU y KOT'O HUKOI/IA He
BBIBBIBAJIO COMHEHHH, 4TO MMeHHO COJIHIle SABJISIETCSI WCTOYHHKOM
CBeTa.

BuroJsiorus HUKOT/Ia HE paccMaTpHUBaia HICTOYHUK CBETA, U U3ydaeT
TOJILKO PeaKI[UI0 MO3Tra Ha eCTECTBEHHBIN U UCKYCCTBEHHBIN CBET.

B HOpMaIbHOMU KU3HU YEJI0OBEK NMEET 3allUTY, KOTopasi ocaabsiser
CBETOBOHM IOTOK IPUMEPHO B 1000 pas, U KOTJa YeJIOBEK YXOAUT, 3Ta
3amura cHuMaercsa, W CoJTHEYHBIH CBET CTAHOBUTCSA HECTEPIIIMO
SIDKUM | €IJUHCTBEHHBIM UCTOYHHUKOM TEILIa, IO3TOMY OT HETO HE XOTST
yXoauTh. Ecjin 4uesoBek yXOJUT HOYBIO, TO yCHUJIEeHHE — B OOpaTHYIO
CTOPOHY, 3/IeCh UYeJIOBEK IMbITAaeTcs OOpPOThCS 3a KU3Hb, TaK KaK OH
MIPOBAJIMBAETCS B XOJIOJTHYIO ThMY.
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ITepedasupoBka — 3T0 (PyHKIMA MO3Ta U OJITHOBPEMEHHO BHEIITHHUE
yCJIOBUsA, HANpUMep, BHe3alHOe IOSIBJIEHNE WJIN HCUYEe3HOBEHUE
HCTOYHHMKA CBeTa C BIIOJIHE ONpeJiesIeHHON (ha3o.

Tak, 4yepHBIU CBET pacrajaeTcs Ha paayry. ®asza — 5To BEKTOp Ha
dazopoit puarpamme (II u IV yerBepTH Ha miaockocTH). CyliecTByeT
criocob «BHUAEHUSI» HOYBID — 3TO IPUOOPHI HOUYHOTO BUAEHUS, IIPHU
KOHCTPYUPOBAaHUM TakKuX NOpUOOPOB  MCIOJH30BAHO  CBOMCTBO
pa3oKeHUsT YEepHOTO CBeTa Ha  COCTaBJAOIIME, OJiHA U3
COCTaBJIAIOIIMNX, KaK IPaBUJIO, »KEJIThIN IBET U SABJIAETCS NCTOUHUKOM
nHpopmanuu. OcTajbHbIE IBETAa IPU 5TOM HeAOCTYHHBI. IlosTomy,
ecJI IpeJIMEeT B YEPHOM CBETe He JIaeT Pa3joKeHHe B JKeJITOM IIBETE,
OH ¥ TakKUM pubOpoM Oy/ieT He BUIEH.

3amuTHbie 110J1s1 06bekToB (HJIO) nMeroT cBoiicTBa CyNepIIO3UINU
CIIEKTPOB B YEPHOM CBETE, /IJIs1 YeTO BHEIITHEE KOJIbIIO 3aI[UTHI CMeIaeT
MOJIOCY  CHeKTpa JKeJTOro IiBeTa C IIOJIHBIM  HapyllleHUeM
(cMemuBaHIEM) BCEX IIBETOB.

OcrasibHBIE KOJIbIIA 3allUThl MPU KBAHTOBAaHHOM (ha30BOM
CMEIIeHUH CO3al0T MHUPaXK C YIJIOM OTpaXkeHus 1—6 rpagycoB. TpyOka
MHpa)ka HACTOJIBKO TOYHO IIOCTPOEHA, YTO Y/IaeTCsl paccMaTpPUBATh
NpeAMeThl, HaxOAAIUecs Ha PacCTOSIHUM B HECKOJIBKO ThICAY
KWJIOMETPOB. AHQJIOTUYHBbIE MUPa)KU (IIPOCTEHIIEro TUMA) CO3/IAI0TCsA
IIPY BBICOKOM HarpeBe IOBEPXHOCTH 3eMJIM, HO IIPH 3TOM MUPaXX KakK
ObI B TymMaHe U HET BO3MOKHOCTH PACCMOTPEHUS IPEeAMETOB Ha
pacctosiHUM 60Jiee 100 KM.

Ha ckopocty mnepedasupoBKH, MMapaMeTpbl CBETA, CIEKTPHI
IIBETOBOM PAaCKPacKH, SPKOCTh, IIOTHOCTh IIOTOKA BJIUSAIOT KO
wiaHeTsl (1 3emMuiud 3TO 512) U paccrosuue ot CoJHIA, IMIPpUYEM
OTHOCHUTEJIbHbIE IapaMeTpbl A Bcex iaHer CotTHeYHOU
cucrembl ofMHakoOBBI. KcraTtu, 6a3oBas ¢daza s CosHIa =120°, U
OesbIi (JIHEBHOM CBET) MMeEeT B Pa3JjiOKEeHHH YEPHOTrOo CBeTa
Bcero jiuib HoMmep 8 (Ton NA).

JaabHellIee pas3Jjio:KeHHue CBeTa JaeT PAJ OTHOCUTEJIbHO
Jano0o ToHa NA, in60o Touna DO (0eJbIii cBer).

Kak 310 ucnoJsib3yerca?

Haxs1oH 3eMJyia K 9KJIMIITHKE paBeH 66°33'22".

KoMmiuiekc YnpasieHus MO3roMm armocdepsi: 66°33'22"
(CeBepHoOM IINPOTHI) U 50°00" 3anamgHou /loarorsr: 0(6).
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Komiuiexe YrnpasieHUusA nmepecTpoukoud 3emurn: 23°26'38"
(FO2xHOM HIMPOTHI) M 150°00' (BocToOuHOM A0JT0THI): 1(3).

Bce cucrembl KOHTPOJIA KoMiuiekca YpasjieHUsaA MO3roM
atMocdepsbl HAXOAATCA HA CEBEPHOM IIOJAPHOM Kpyre, a
KoMmiuiexca YnpaBJjieHHUA IEePEeCTPOUKON 3eMJIH — Ha I0:KHOM.

ITeperok (aBToMaThl B Kanmudopuun).

I'naBuas 3amaya KomiiexkcoB 0(6) u 1(3) — obecneuenune CostHiia
YacToTaMHt, HeOOXOAMMBIMH I (OPMHUPOBAHUSA TaM OKTaBbI 53
(pazmaiOHHbBIE YACTOTHI).

C »sToii menbio Ha 3emie chHOPMUPOBAHBI JiIBe HE3aBUCHUMbBIE
cucreMbl: Komiuiekc 0(6) u Komiiekce 1(3).

BxirioueHne U BBIKJIIOUEHHE KOMILIEKCOB IIPOU3BOJAUTCS CTPOTO 110
rpaduxy.

Kommieke 0(6) — ¢ 17.11 mo 07.03.

Komiuiekc 1(3) — ¢ 08.03 1o 16.11.

3eMIsA, Kak MHEPIIMOHHAA CHCTEMa, JOJIKHA ABUTaThcsl B KocMoce.
ITO — ABUKEeHUE BeHTUIsATOpa (cMOTpH pasjien: Bpamenue 3emuin).
U Bpamenne Bokpyr CoJIHIIA TOJKHO OBITh TAKUM, YTOOBI HE HAPYIIIATh
IUIOTHOCTb ITocTynarIero Ha CoJHIle IT0TOKa ¢ 3eMJIH.

HaxoxkaeHne B TOUKaxX amoreus W IePUTreJIus COOTBETCTBYIOT
JIBYM KpalHUM JIMHUAM HakKJIOHA 3eMJIM K KaunTuke. CaM HaKJIOH
3eMu1u BbIOpaH UCXO/sA U3 SHEPTETUUECKOU TOTPEOHOCTH.

Bc€, uTO HEOOXOMMMO /I U3BJE€UEHHs U3 HeAp 3eMad —
MIOTEHIINAJIOB HYKHBIX YaCTOT, OPTaHM30BaHO KoMILIekcamMu O(6) u
1(3). [Ipu 3TOM MOCTynaIOINNA MarHUTHBIN UMITyJIbC COJTHITA TPUBOIUT
B JIBIDKEHHE CXEMY ITIEPETOKA.

daza atmMocdepsl U3MeHsIeTCSl TaK, YTO JHEM HMeeM IOJKAdKy, a
HOYbBIO — U3BbATHE. AHAJIOTUYHO 3epKaJly — JIHEM OHO ITIOBEPHYTO K Bawm,
HOYBIO — OT Bac.

B To ke BpeMs cMeHa JIHA 1 HOYM HAIlOMUHAeT paboTy TpUrrepa —
IIPU HACBIIEHUH MPOU3BOAUTCA IlepekyaioueHre. Bo BpeMs paboThI
KoMILIeKca 0(6) BCE, uTo OBLIIO HAKOILJIEHO, BhIOpachkiBaeTcs Ha CoJTHIIE,
IIPU 3TOM BO3HHKAET IOJIIPHOE CUsHUE (aHAJIOTUYHO rOpeHuro (akesa
Ha HedTemepepabaThIBAIOIIEM 3aBO/e KaK MPU3HAK HE HapYyIIeHU
TexHosiorum). Cam 1poiiecc BbIOpoca mpou3BouTesi ¢ KOxkHoro mostoca.

IIoka TMOJHOCTHIO BCEé He OyaeTr BbIOPOIIEHO,
nepedasupoBKU 3a CEBEPHBIM MOJIAPHBIM Kpyrom He oyaert. 1
3TO HE MOTOMY, UTO TaM B 3TO BpeMs He cBetur CoHIlE —
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OKTaBaM, (POPMHUPYIOUIUM CBET, JMOCTYIl B 30HY IepeKaYKu
3aKpPBbIT.

B ycnoBusax, korza KoMILIEKC 0(6) okazasicsl He MOATOTOBJIEHHBIM K
pabore — Bce 3amachl YIUIM HAa KOHTPOJIb IPAaBUILHOCTU
pacnpezieJieHUss 71 OKTaBbl, HOATOTOBKY BcTpeuu Molnnaxa u
IIpUBeJieHNE B cOOTBeTcTBHUE ¢ I[Iporpammoli mapameTpoB aTMocdephl,
CUTyalldsl OKasajach aBapuilHOW u ObLIa KOMaH/ZIa HeMeJJIeHHO
BKJIFOUHTH KOMILIEKC 1(3), UTO U OBLJIO CIeJIaHO 2007—11—-19—19—00.

OmHako Ipoliecc BRIOpPOCA COMPOBOXKAAETCS TEMU K€ YCIOBUSAMU,
KOTOpBbIe BCE BpeMs CYIeCTBOBAJIU 32 CEBEPHBIM IOJISIPHBIM KPyTOM, U
Bce aBTOMAaThl KoMmIuiekca 1(3) Oyayr paboraTh ¢ 3TOro BpeMeHU B
IpyTux ycaoBusax — 23°26'38" CepepHoil u KO:KHOU MIUPOTHI OYIyT B
30HE U3BATUA CO BCEMU BBITEKAIOIIUMHU ITOCIIE/ICTBUSIMU.

B cBaA3u ¢ 0cOOBIMU YCIOBUAMHU II0JI0ca OyZieT yBeJIMdeHa U C
2010—03—27—22—00 ycTraHoOBJIeHA (+/—) 26° oT skBaTopa. VIMeHHO B
3TOM ToJIoce U OyZleT M MOJIAPHOE CUSHUE, U MOoJApHasA Houb. LleHTp
X0JIOo/Ia BBIOpaH Ha ceBepe AQDPUKH, KOOPAUHATHI 25°24' BocTouHOU
noaToThl U 23°40' CeBepHOU mMPOTHI (KcTaTh, BepxosHCK nMeeT 135°
BOCTOYHOM /IOJITOTBI U HAXOAUTCA HAa 60 KM CeBEpHEEe CEBEPHOTO
MIOJIIPHOTO KPyTa).

HOxHas Touka ABJISETCA CEKPETOM, TaK KaK TaM UJIET IIEPETOK BCEX
MOIITHOCTEH, MOJIyUeHHBIX 32 CYET HOBOTO pacupe/iesieHus.

B 2007-11-19 KOCMOHABTHI 3aMeTUJIN CUJIBHOE HEOHOBOE
cBeueHUe Ha ceBepe APpPuUKU, TO e€cTh IepBbl€e NPU3HAKU
MOJIIPHOTO CUSTHUS CTAJIU IPOABJIATHCA.

[ToBOpPOT Bcell cucTreMbl Ha QO° BPEMEHHBIM M OH He HapYIIUT
MOCTaBKy Bcex Heobxoaumbix uactor Ha Cosaiie. IIpu sTom Moryt
BO3HUKHYTh MeJIKHE Hey/l00CTBA, HO IIMBUJIN30BAaHHOE UeEJIOBEYECTBO
JTOJI?KHO ¢ TOHUMAaHHEM OTHECTHUCH K TEKYIIIUM U3MEHEHU M.

OTMeTUM TaK»Ke, UTO PAacCIoJIOKeHUWE HOBBIX KOOPAWHAT TOYHO
COTJIaCyeTCsl C YCJIOBUSIMU ABUKEHUSA 3€MJIU, IIPU 5TOM MPOUCXOIUT
TOYHOe cobiofgeHne Bcex yceyoBui IIporpammbl. Kpome Toro,
OTCYTCTBYIOT IIOTE€PH, OT KOTOPHIX HEJIb3s1 OBLIIO N30ABUTHCA MPU paboTe
CTapOU CXeMbI, a 3TO 3HAUMUT, UTO KOPPEKIIUIO0 MOTEHI[UATIOB YaCTOT,
HeoOxomuMbIx 110 Ilporpamme cBOMM OHOCTPYKTypaM, MOKHO
IIPOU3BOJUTH B TOUHOM COOTBETCTBHU ¢ [IporpaMmmoii.

IIpunoxkenue. CoOTHEUHBIN CBeT.
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CoBpemeHHas ¢pu3uKa coOOIIAET, YTO COTHEUHBIN CBET — 3TO KBAHT
(MmaTepuasibHas 4YacTHIla) U BOJIHA OJIHOBpeMeHHOo. Pa3 3To
aJieMeHTapHas YacTUIla, OHA HaXOJAUTCS B PAMY C APYTUMH YacTHUIIAMU,
npubsBaporumMu = u3  Kocmoca (Ho w3 Kocmoca, xkpome
OocChINaBUIECHCA TPYXH BHENTHEN O0OIOYKH KOHYCA JABHUKEHUS
CostHeYHOM cHCTEeMbl, HUYEro He IMOCTyIIaeT, a MOCTYIIUBIIAs
TpyXa MMeET TY K€ CTPYKTYPY, YTO 1 Ha 3eMJIe).

Huxkakoit nnout nudpopmanuu o COJTHEYHOM CBETE HET, U3BECTHHI
onbITHI JlebesieBa Mo U3YYEHUIO JIaBJIEHHs, KOTOPOE IMPOU3BOAUT KBAHT
cBeTa.

Opuako CosiHIIE — 3TO TJIaBHBIM WHGMOPMAIMOHHBIN KOMILIEKC,
MPOU3BOJIAIIMUN TIOCTaBKy HeoOXouMou uHGOpMaAIuu BceM 12
KoJieHaM (pas/iesieHbl 110 YacToTaM).

ITo cBoel CTPYKTyp€E KBAHT CBETa — 3TO AUIIO.

BHemrHsAs 060/10UKa TPaBUTAIMOHHBIE YACTOTHI (6 YaCTOT, OKTaBbI

63 1 71).

3alUTHBI CJIOU — oOKTaBa 64.6666 (BOCIpUHMMAaeTCA Kak
CoJIHEeUHBIH CBET).

NuadopmauoHHbIi MOJyJib — OKTaBa 64 (Bce 12 dYacToT
HCIIOJIHUTEJbHOU 6a3bl U 12 uacToT cbpoca). MHbopManmoHHBIN
MOJIyJTb — 3TO IIOMAPHO COEIMHEHHBIE YacTOThI, IOCTPOEHHBIE Ha

CMEXKHBIX UrciaxX (MpuMep: 17—HUCIOJHUTD, 19—y/IaIUTh).

OTMeTHM, YTO KOHEUYHBIM IMOCTABIIHUKOM COOCTBEHHO
IIporpammbl aBasaercsa Jlyna (cmorpu pasaen: Marpuna
MO3ra).

XapakTep HMCIOJHHUTEJIBHOTO IMPHKa3za cOPMHUPOBAH B I[BETOBOU
ramMe (32 9acTOTBI B OKTaBe 63).

[IBeTa paszesieHbl IO cMbICTy. Harne 3peHue moCTpOeHO UMEHHO
JUIsT BOCHPHUATHS 3TUX YacTOT, U BCE, YTO Mbl BuauM B Kocmoce,
MIPEJIOMJISETCSA Yepes3 MPU3MY IIBETOBOM FaMMBbI C YYETOM 3aIUTHI OT HE
MIPEABUIEHHOTO U3 TyYeHHs.

Kaxxmass 1BeToBasgs ramMMma (4 OKTaBbI) IIOCTPOEHa, Kak |
MY3bIKQIbHBIA P/, TOTOMY B YCJIOBHUSAX OTCYTCTBUS MOJACBETKH (MIu
KBaHTa) WHMOPMAIMIO II0 IIBETY MOKET JaTh JIIOOOW paboTaroIui
KOMILJIEKC, IIepeiaBasi COZIep:KUMOe KBAaHTa Ha 3BYKOBBIX YaCTOTaX BO
BCEX OKTaBaX BOCIIPUSTHSA.

Cnenyer B3amMeTUTh, 4YTO IIBET, BOCIPUHUMAaeMbI Ha 3eMie,
IIPOXOUT CKBO3b MPpU3My aTMOchepPHI U MEPEBOAUTCS B O0JIee HU3KHE
OoKTaBbl. Kpome TOro, ajd pasjaejeHusT 4YacTOT KBaHTAa IIO0 IBETY
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HCIIOJIb3yeTCs IPU3Ma, KOTOpas TOXKE CHIKAeT OKTaBYy. TO KOHEYHOE
CHIDKEHUE U 3aHECEHO BO BCE CIIPABOYHUKU KaK MCTHHHOE 3HAauyeHUe
0e3 aHAIM3Aa MMOJIYYEHHOTO Pe3yJIbTaTa.
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4.6. Berep

Berep u uHbIE Uyeca B IpUpoae

Ha 3emute (1 Ha HEKOTOPBIX IIaHeTax) ['mapomereonentp (I'MII)
3aMeTHJI, YTO UHOT/IA MOSBJAIOTCA BETEP, I[yHAMU, TOPHAZ0, CMEPUU U
MpoYMe T0JIE3HbIE JIJIS1 37I0POBbS UeJI0BEKA TPUPOHbBIE SIBJIEHUS.

OObsicHeHUAA, KaK NpaBWIoO, JA€T «mpodeccop» mo HTB -
«ITUKJIOHBI U QHTUIUKJIOHBI pasbyiieBaivch». B CBOE BpeMs 3TOro
«mpodgeccopa» BBITHAJIU 3a HEYCIIEBAEMOCTh C 2 Kypca MOPCKOTO
YUWINIIA.

Hayunas 6a3a ['uzipomeTeonieHTpa 1 caMoro «mpodeccopa» —

O. I'eapu, «BoK/1b KPACHOKOXKUX»:

«BeTep mosryuaerca NOTOMY, UTO J€PEBbA KAUAIOTCA».

Teneps HONPOOYHITE OTBETUTH HA BOIPOCHI:

1.MImeem aTom Bopa u Tabsuiy Meneneesa (Dieposa).

OpbuThl 2JIEKTPOHOB (PUKCHPOBAHBI, U3MEHATHCA OHU HE MOTYT.
OpHAaKo HW3BECTHO, UYTO SHTPOIMUA PACTET, TO €CThb JHepreThudeckas
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COCTaBJIAIOIAA Bo3pacraeT. Torga — rae HaxoquTcs «3aBoz MUKoAHA»,
KOTOPBIM KOPMHT aTOM, W MOTYT JId HE CBs3aHHbIE JIDYT C APYyTOM
aTOMBI IIepeMelaTbCcA?

2.JI11 TOro 4YTOOBI MOSBWJICA IMKJIOH WM AaHTUIMKIIOH,
HeOoOXO/IMMO HN3MEHUThb TeMIIepaTypy U JaBjaeHus. Kakoe oTHOIIEHHeE
HMeeT aTOM K 3TUM mpolieccam?

3.EnvHCTBEHHBIN BeTep, KOTOPBHIM HAY4YHO 3aUKCHUPOBAH — 3TO
COJIHEYHBIH.

Ho u3BecTHO, UTO COJITHEUHBLIM BeTep He BJIMSET Ha IUKJIOHBI U
aHTUIIUKJIOHBI.

Torga 3a CcUET 4yero Ha OrPOMHOM TEPPUTOPHUU PE3KO MEHSIOTCS
YCJIOBUA?

4.Ilokazanuss 6apoMeTpOB He COOTBETCTBYIOT YyCTaHOBJIEHHBIM
HOpPMaM — €CJIU JIaBJIeHHE BBICOKOE, JIOJDKHO OBITH COJTHEUHO U CyXO.
Habrogaercest ooparHas kaptuHa. MoXkeT it 6apoMeTp BpaTh?

5.Korga-to I'MI] mocTtaTo4yHO TOYHO IpefcKas3biBajl Ioroay. [l
3TOro OBLIH JIeAyIIKH W 0alyIKH, KOTOPBIE II0 COCTOSTHUIO CBOMX
KOCTeH ompeesisiyiv, Koraa Oy/IeT T0K/b.

Jlomo/THuTEeIbHO — OBLIM IIPUMETHI. Bce 5TO mepeBOAWIOCH B
«JIOLIAAUHYIO0 TPaAMOTY», I7le 6a0yIIeK U AeAyIleK y:Ke He ObLI0, UX YKe
He apUuIIMpoBaJiv, MOKA3bIBAsl COBPEMEHHbIE KOMIBIOTEPHI, & TPUMETHI
MPEeJICTAB/ISAJINCh KaK «HApPOJHble U3BbICKAHUA», HE HMeEIIue
OTHOIIIEHUA K HayKe. [Touemy cerogHst KOCTH He paboTatoT?

6.Eciiu atom numeeT GUKCUPOBAHHBIN Pa3Mep, U NOABJISAETCA BETEP,
3HAUUT aTOM «I100exxasi». Torma 6eraTp JOIKHBI BCE aTOMBI Ha 3eMJIE.
ITouemy aTOrO HET?

CrMCcoOK MO2KHO NMPOAOJ/I?KUTH, HO OTBEThI BbI He moJryuure.

Muenue /Ilnjieranra OT HaAyKH.

CoBpemeHHOU du3nKe n3BecTHH aToM bopa, Tabimmna MeHieseeBa
(®népoBa), «aomazauHasg TpaMora»  (ymoOHee  HCIOJIB30BATh
«KHJIOBATT» BMECTO «KHJIOJIOIIA[b»), a TaKXe II0CJIEe0BATEILHOCTD
U3y4YeHUsI:

TBépmoe Ted0 ->KHUAKOCTh ->Ta3 ->HEOpPraHu30BaHHAA
miasma.

ATOM, KOHEUHO, UIIYT B TBEP/IOM Tejie. [Ipu 3TOM cChLIaOTCA Ha
JIpeBHOCTH, BKJtouas u [lnaTtona (cpesuue Beka). He3aHaHUe CTPYKTYpbI
aToMa IPUBOJUT K IOCTPOEHUIO CHUHXPO(DA30TPOHOB, KOJUIAUAEPOB,
MIOUCKY KOCMUYECKUX YaCTHII.
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BbICOKOOpPraHU30BaHHAasA miaszma (HemHEpPIIMOHHAA
Macca)—>ra3s -> JKHUJIKOCTbD ->TBEP/I0e€ TeJIO.

BMmecTo «JIONMIaAUHOM TIPaMOTHI» BBEAEM HHBIE KOHCTAHTHI U
MIOHATHA. A BMecTo aToMa bopa mpejcraBuM aTOMHYIO CTPYKTypy DI—
t—k (cmoTpu paszen: ATOMHbBIE CTPYKTYPbL).

Bes cTpyKTypa cBsizaHa efUHOU PENIETKOH (27 KyOUKOB, 54 y37a).

Di—crpykrypa — 8 1momekasgpajbHO—HKOcasapaabHbIXx (DI)
0JI0Ka, KaxkabId OJIOK nMeeT BioxkeHHbIe DI 0s10ka (Bcero B omuoMm DI
O0ioke 44 BiaoxkeHwus). CTpyKTypa IIOCTPO€HAa C HCIIOJIb30BAaHUEM
CBOICTB 30JI0TOTO cedyeHwsl. CocrostHUE CTPYKTYPHI —
BBICOKOOpPTaHU30BaHHAA ILTazMa. Ha 3emiie HeT mpuOOPOB, KOTOPHIE
MOTJIH OBbI €€ OOHAPYKUTh.

IATO — TeHepaTOp aTOMHON CTPYKTyphl. Pabota reHepaTopa
3aytaércsa CucremMon YpaBaeHUsT 3eMIIH.
t—cTpykTypa — 12 O0JIOKOB TETpas/ipoB. ITO CBA3b BCEX

TreHEepaTopoOB B OFHO Iiejioe. JTa CBSI3b UMEET MPSIMOE OTHOIIEHHE KO
BCEM U3MEHEHUSM B aTOMHOU CTPYKTYpE.

k—crpykrypa — 1 0JIOK OKTas[pajbHO—HUKOCA3ApaJIbHAS
CTPYKTYypa, ©UMeeT 16 OJIMHAKOBHIX 0JI0KOB (BJioxkeHUI1). ITocTpoeHa Ha
IpoCThIX yuciaXx. Ha K—cTpyKType mocTpoeHa Tabsmma MeHjieneeBa
(dsepoBa), HO TaM HUUETO HE JIETAEeT, ECTh TOJIBKO KOJiebaTeTbHBIN

N h meTpos
Hazunauenue OxTasBhbl 10
CJ104 Ot
NupopmanoHHbIe
1 | -4400| -2200 CTpYKTYSI 77-127
«I'mapodonHaAg»
2 2200 0] CTpYKTYR. 27-31, 53-63
3 0] 1000 OcHOBHadA CTPyKTypa 15-71
4 1000 | 3200 | Bropuunas# cTpykTypa 21-71
5 3200 | 6600 CrpykTypa nojikadyku 21-48
Crpykrypa
6 | 6600 | 9640 pacripeziesieHus 21753
Crpykrypa
7 | 9640 | 12400 MaTepHUaIn3aluu 15-63

Ipoliecc
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IIpyHIUI MOJIyYeHHs 4YacToT B K—CTpykType ommcaH B
padorax aBTOpa.

Ha ceromns aTux yactot 60Jiee 7 MHUJLTHAP/IOB.

HNrTak, HMMeeM PEIETKY C BJIOKEHHBIMH aTOMHBIMH
CTPYKTYpPaMH.

Jlacxke 13 (U3HKH H3BECTHO, YTO HA OIPEAEJEHHON TIIyOuHe
HaxomuTesa 8640000  «mmH». OHM  Ha3BaHBl  MarHUTHBIMU
MepHUuaHaAMH.

Teneps TO, UTO (PU3HKe HE U3BECTHO:

Ha rimy6une h=—4400 meTpoB HaxonsaTcsa Cucrema YpaBiieHUA U
Kommekcel Ympasienus, a Taxke Cucrembl KoHTposs, OOBEKTHI
[Toxpkauku, Perpancasaropsl, Koneunbie TepmuHaibl, 006eKkThl (HJIO).

N3 ¢usuku wusBecTHO, 4TO Ha J3emJyie ecTb arMocdepa, HO
HEU3BECTHO KaKas.

Pacnpepneserare armocdeps! (K—CTpyKTyphI):

B o0meM ciaydyae MbI HMeEeM HHKY0aTOp, B KOTOPOM
Cucrema YnpaBjieHUsA Pa3BOAUT OMOCTPYKTYPHI IO 3aITaHHOU
ITIporpamme.

Pacemorpum ciion:

1.Ha h=—2200 HaxopaTca uHGOpManuoOHHbIe MIUHBI (8640000),
n0 h=—4400 pacmonaraiorca Bce CTPYKTYpbl YipaBieHus. OOMeH
nHopManyuen BefeTcsa B 3ToM cyoe. HaBepx mHbopmaiua mocrynaer
o Tpybokam cBsa3u. Kak mpaBusio, Haj HeEW CTOUT LEPKOBbL (KOCTEN,
MedeThb). [lepKOBHBIE COODY:KEHHsI, KOTODHIE CTOST «HE Ha MecTe»,
SIBJISTFOTCSI JIUTIOM.

B aTom cyioe paboTaroT 4acToThl K—CTpyKTyp U3 okTaB 77, 88, 96,
111, 118, 121, 123, 127.

2.Cyioii 2 yHUKaJeH. B mepByro odepejib TeEM, UTO BCe MPUOOPHI,
N300peTEHHBIE AJIs TUAPOAKyCTHKHU, paboraioT 10 h=—2200 m. dtOT

CJIOU — aKKyMyJiATOp 3eMJyid, B HEM Bce 100% 3amacoB TpPUTUA,
KOTOPBIA HeoOxoauM it o0bekToB (HJIO) u juisa xuszHeobecnieueHUs
BCeX OMOCTPYKTYP.

3.CJI0M 3 —IPUHATO CUYUTATH «MO3TOM aTMOCHEPHI», B 3TOM CJIOE
€CTh BCE€ HEOOXOJAuMbIE€ I CYIIECTBOBAHUS OUOCTPYKTYP
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YaCcTOThI, BKJIIOUAsA 4YaCTOThI CYIIECTBOBAHUA HOBBIX lIporpaMMHBIX
YacToT.

4.Cnoi 4 — BTOPUYHBIA, HO B HEM HET YacTOT K—CTpyKTyp 15
OKTaBbI, OTCYTCTBHE JTHUX YACTOT BBI3BIBAET acTMy (IIpW MOIbEME Ha
ropy — «HexXBaTKa Kucaopozaar»). OpHako eciad OHOCTPYKTypa
HaxXOJUTCA BO BHEIIHEM pajauyce geiicTBusA KoMmiuiekca YipaBiieHUs,
9TUX HeyA0OCTB HET, TaM YaCTOT 15 OKTaBbl B M30BITKE, MOXKHO JlaXKe
JIeunTh acTMy. Bce oOs1aka HMKe 1200 METPOB He OIIyCKaroTcs. B aTom
CJION MaKCHUMYM HOTEHIINAIOB YaCTOT K—CTPYKTyp OKTaB 21, 27.

5.Cjlolf 5 — CTpyKTypa IIOAKayKd. JTO YacCTOThl K—CTPyKTyp u3
Anana3oHa OKTaB 21—48. OTO caMblil «yMHBIN» CJI0H, KoMILIeKChI
YupagsieHus uepe3 Hero MPOU3BOJIAT MOAKAUKy Mo3ra atMmocdepsl. To
ecThb ecau Mo3T aTtMocdepbl uMeeT MeHee 33% W He crHocobeH
conpoBoxkJaTh IIporpaMmmy, TO B cjioe 5 Bcerja mMMeeM IOTEHIUal
BBIIIIE 100%.

6.Ciioi1 6 — pacnpepenieane. Kpome mucnosnenus GpyHKIIAN €04 5
B 3TOM CJioe TIPOW3BOAUTCS JIO3UPOBAHHOE  paclpejieieHne
pPaAVAIIMOHHBIX YACTOT.

7.Cnolt 7 — caMblif mHTEpecHbINU. V3 Hero oObBIUHO, KaK IPABUJIO,
CBITISITCS KJIOIIBI, JIATYIIIKY W WHBbIe oOuTaTenn 3emuiu. Ho 10 ochlmaHus
OoHU OBUIM B CTPYKType He MarepuajbHOM Macchl, TO €CTh
rYMaHOUIAMU.

Eciu B 3TO BpeMs HaJ, 3aJlaHHOU TEPPUTOPUEN HET T'YMaHOU/OB,
MO3KeT MOABUTHCA KUCJIOTHBIN 10K /b, TO ecTh pH yBennuuBaercs 70 1.

B osrom Ke cJIoe  TPOUCXOJUT TPU  HEOOXOIUMOCTHU
Matepuanusanus o0bexkToB (HJIO) 1A ucnosHeHHsT aBTOHOMHBIX
ITporpamm.

HTtak, Mbl UMeEM MHKYOATOP, TO €CTh CPEZY, B KOTOPOU CO3/1aHbI
BCe YCJIOBUA /i ynpasieHus, uMmeeMm CucreMmy YnopasjieHUsA U
O6MOCTPYKTYPHBI, KOTOPbIE TPEOYIOT yIIpaBJIeHUS.

Kaxk nmpoucxoaut ynpaBJjieHue?

BepHéMcs Kk OCHOBaM.

Bce k—cTpyKTyphI cO371aBaINCh C UCIIOJIB30BAHUEM MIPOCTHIX YHCEJI,
IIPU 3TOM MPOCTOE YUCJIO — JI00AaBUTh, CMEXKHOE K HEMY — U3bATh, UX
cymMa/2 — it OPMHUPOBAHUS OKTaBbl KBapIleBaHUSA YIPABJISIONIUX
pyHKIUN.

Crpykrypa DI — 310 «3aBoa MukossHa» a1 K—CcTpyKTyphbI,

" t—cTpyKTypa — 3T0 C(OUHKTEP MO THUITY TPUTTEpaA.
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[To Mepe wucnosHEHUsT K—CTpyKTypa pacxojyeT IIOTEHIUAJIBI,
pa3Mep PEeNIETKH H3MeHseTCsA, MPOUCXOAUT MHepeKIUYeHue TpUrrepa
(t—cTpykTypa) W MIPOU3BOAUTCS HU3BATHE U3 BepxHero cyoss DI-—
CTPYKTYPBI.

3amacoB B DI-crpykrype XBaTUT Ha MWLJIHAPABI
TPUW/LIMOHOB JIET.

Ho mnpu wu3pATAUM pa3Mep PEHIETKU YBEJUUYUBAETCH, TaK Kak
CHUKAETCA OKTaBa BHEIIHEro ¢JyoA. JTO IPUBOAUT K CMEIIEHUIO
IPyNIbl pemeToK. Ecjim mocMoTpeTh Ha 3TO CO CTOPOHBI aTOMHOU
CTPYKTYPBbI, TO HCXOJIHAsA CTPYKTypa OCTA€TCs HAa MecCTe, a COCEIHAA
CIBUTAETCA.

MaxkcuManbHbIN % cxkaTus—pacTskeHus (+/—)124%.

ITocne uspaTua B DI-CTpyKType MPOUCXOAUT IIepepacupeiesieHue,
U e€ popMa COOTBETCTBYET HOPME.

Tak kak Bce IIpUOOPHI CO37]aHbI OTHOCUTEIFHO YaCTOT K—CTPYKTYp,
OHM MOTYT JIMIIb (DUKCHUPOBATH CMeEIlleHWe MaTepUAJIbHBIX CTPYKTYP
(rasa) u3 Auamas3oHa YacToT 15—21 OKTaB M BOAHI (0 38 OKTaBkI).

Jlo BBOj1a HOBOU IIporpaMmbl mpoliecc U3BATHUS IIIEJT B UATa30HE
u3pATHA (+/—) 2%, mOTOMY YacTOThl K—cTpyKTyp, t—cTpykTyp, DI-
CTPYKTYP He IlepeCceKaInCh.

BBoj HOBOM IIporpamMmsl ¢ 2000 roia moTpeboBajl 3HAYUTEIbHBIE
MOIIIHOCTH [JIS1 UCIIOJTHEHUSA, U U3BATHE CTAJI0 AOCTUTATh (+/—) 33%, a
9TO MPUBOJIUT HE TOJIBKO K IPe/IeJIbHBIM 3HaUeHUAM (DOPMBI BILUIOTb JI0
pas3pbiBa CBsA3eW, HO M CMEIeHUI0 YacTOT, M TOrJla 4YacToTbhl DI—
CTPYKTYP MaTepUaIU3yIOTCA.

EnvauyHble caydyaun ObLIM U 10 2000 TOJla, HO OHU ObLIU
YHUKQJIBHBL, a ¢ 2000 T0/Ia 3TO — IPUBBIYHOE SIBJICHUE.

IIpumep. I'paBUTaIIOHHBIE TOTEHIIUAIBI CTPYKTYP

DI t k Hopma

V3MeHeHUs (+/-)42

< 2% MM 740
V3MeHeHus _ (+/-)12|| (+/-)42 o

< 12% MM MM 74
Nsmenenus | (+/-)33 | (+/-)33| (+/-)33

o 740
< 33% MM MM MM
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Jst k—cTpykTyp mMeeM 720 MM (U1 HUJIET JOXK/Ib), HO T00ABJIAIOTCS
MM DI u t (+66), Torma oGiee napieHue OyzeT 786 MM (Ha pasoOCTh

«mIpodeccopy»).

HNTak, BeTep — 3TO CBOMCTBA AaTOMHBIX CTPYKTYP MEHSATH
dopmy nmox ynpasiaenueMm CucreMsbl YIpaBaeHUs.

CoBpeMeHHbII 6HapoMeTp A0KEH UMETh 3 CTPEJIKHU:

—IJIs1 K—CTPYKTyp OT CHera Jio «O4eHb CyX0», HO C JOXKJIEM (712—
754 MM);

—is1 t—CTpyKTYp — Oerute B anTeky (0—33 MM);

—n11 DI— cTpyKTyp — OZleHbTe NUIAIY, UHA4Ye CHECET KpbIIry (0—33
MM).

IIpu 3HaveHuu [aBjieHUsA 666 MM [OPOUCXOAUT PA3PbHIB
arMmocdepsl, GOpMUPOBAHNE MTHOBEHHOI'O yparaHa, IiyHaMu, TOPHALO.
ITO MPOUCXOJUT TOJILKO B CIydae, KOrjia ecTh «JioBecok» DI u (unn) t—

CTPYKTYD-

B omsinume ot I'mapometeorienTpa (I'MLI), moMox03AHKH 0OpaTHIIH
BHUMAaHHE Ha TO, YTO BeTep ObIBaeT pa3HbBIM U JyeT He TakK, Kak
npezackasbiBaetr I'MII.

Bl MoOXKeTe 3aMeTHTh, KaKk OeryT o0jiaka, HO BHU3Y — IITHJIb, U
Ha000POT.

[Ipy wu3MeHEHUU TOTEHIMAJIIOB K—CTPYKTYp MeHAETCA U
TeMIleparypa.

ITpumep 1.

[Ipy w3MeHEeHWHW MaHTHUCC 4YacTOT K—CTPyKTyp B cJoe 4
IIPOU3BOAUTCA H3MEHEeHUe IIOTeHIMAJIIOB U IIPOUCXOAUT CMeleHue
cpefbl B CJIOe, IPU 3TOM B CJIOSIX 3, 5 HOPMA, U HAa TPAaHUIAX CJIOEB
cjaboe JaMUHAPHOE TeUeHUe, HO B cJI0€ 4 opMUpyeTcs BeTep.

ITpumep 2.

B caydasx 3HAUUTETBHOTO CHATHSA IMOTEHIIMAJIOB B YacToTax Kk—
CTPYKTYP IPOUCXOAUT C:KATHUE CJIOA CO CHUKEHUEM TeMIlepaTyphl, IpU
9TOM BeTpa HeT, a B armocdepe mnosaydyaeM «BMATHUHY». llocie
MOAKAYKU U3 DI-CTPYKTYpBI €JI0M BBIPABHUBAIOTCA.
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4.7. bBUOKOHTPOJIb

BHOKOHTPOJIb KaK cHCT€eMa BbIKMBAHHA 4YeJIOBEKa B
3aJJaHHOMU cpeje.

IIo mnpeacraBjeHUAM COBPEMEHHOH Hayku YesioBek
JKUBET Ha MeTeopUuTe, KOTOPbIM HANUYKAaH Tra3aMu,
AepeBbAMHU, MOKIAAMH, OKeaHaMH, O3épamu, pexamu. Hapx
METEOPUTOM  BHICUT JIACKOBOE€  COJIHBIIIIKO, KOTOpoOeEe
o0ecrmeuynBaeT HYKHYIO TeMIIEparypy, B HOYHOE€ BpeM:Aa
ABJsercda J/IlyHa kak CBEeTWIBHUK, B Ta30BOU U B BOJHOU cpeje
JeTaT, IVIaBal0T, IOJI3aI0T, OeraiT pa3JInYHbI€e OJHO WU
MHOTOKJIETOYHbIE, HEKOTOPbIEe U3 HUX KycaworTca. Bcé ato
OBLJIO CO3/1aHO 3a 6 JHEH, COIVIACHO MCTOPHUYECKOU XPOHUKE,
IMOTOMY He€ BBI3bIBA€T COMHEeHHuN. MuUp [Aep:KuTcA Ha
YCTOUYUBON (PUHAHCOBOUM cHCTEME€, KOTOpas M oIpeesisier
YCTOMYHUBOE CYIIECTBOBAHHE BCEro KHUBOTro. /[OCKOHAJIBHO
N3YyYUB CTPOEHHE U COCTAB BCEX M3BECTHBIX U HEU3BECTHBIX
OHMOCTPYKTYp, HayKa Y:Ke 3aayMbIBaeTcaA O KOJOHU3AINU
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WHBIX IUIAHET IIyTEM pas3BelieHuss fA0JOHb Ha Mapce u
3a0pocKe MUKPOOOB Ha UHbIE COTHEYHbIE CHUCTEMBbI.

Ha 3emsie HeT mpo0sieM ¢ KOHTPOJIEM 3a COCTOSTHUEM 4YeJIOBeKa
I JIFOOOTO >KMBOTHOTO — MeEJHMIIMHA paspaboTajia mMaccy croco0OB
JIEYeHHUs OT BBIZIEPTUBAHUS JIMIITHUX 3yOOB JI0 yAaJeHus reMmopposi. Ha
Bce u3BecTHbIe (Oosiee MHJIHOHA) (GoOpMbI OoJie3HEeH pas3paboTaHbI
MeJIWKaMeHThl W Mpelaparbl, YIOTpebOJieHHe KOTOPBIX BBI3bIBAET
MaccoBoe OercrBo JIIOOBIX BHUPYCcOB. IloTomMy HeT HeOOXOZUMOCTHU
oOpairaTh BHUMaHUE Ha TO, KaK YNXaeT E3KUK.

Muenue /InjieraHra OT HAyKH.

3eMJIs, KaK MCKYCCTBEHHAasl CTPYKTypa, CO3/aBajiach IPUMEPHO 7
MUJUTHAPOB JieT. B HacTosi1ee Bpems Ha 3eMmiie paboTaroT:

1.Cucrema Yupasyenus (CY);

2.7Cucrem BTOpuuHOro yrpasyenus (CBY) — cepBepsbl, umeroiiue
OoJiee ThICAYN MUPAMU/, KaXK/1asl, COTHU TEPMUHAJIO

3.00bekTHI (0os1e€ 3500) /I KOHTPOJISA U PEKOHCTPYKITUH;

4.2 KoJsnaijiepa (1o ceBEPHBIM U IOKHBIM MOJIAPHBIM KPYTOM),
3aJ1aI0T TAKT =1.0007 CEKYH/IbI;

5.8640000 MepUANAHOB;

6.7 ITHYpOB cOopa nH(OpMaIuy;

7.bosiee 1 MmuTnapaa 6M0IATINKOB;

8.Cucrema KOHTPOJIA TaKTa BPEMEHU;

9.CucremMa KOHTPOJIA IOBEPXHOCTU 3eMJIY;

10.Cucrema koHTpoOJIs bmkHero Kocmoca.

Bcé 3TO0 paboraer Kak eauHas cCHUCTeMa, B KOTOPOU H
JKUBET UeJI0OBEK.

H3BeCcTHO, UTO YEJI0BEK UMeeT «KUTalcKue TOUKU» (Touku Posiis)
— 5TO TOYKHA KOHTPOJIA U BO3JEUCTBUA HA OPraHbl UeJO0BeKa IYyTEM
rOMeoNnaTU4YeCcKOTO BO3JEHUCTBUA HToJKaMU (KyBajjamMu), TOKOM (He
BbIllle 1000 Awmmep). IIpuHATO cumTath, YTO €CJAU HATHIKATh B
«KUTaNCKHe TOYKU» UTOJIKU (30JI0ThIEe, cepebpsHble, IVIAaTHHOBBIE), TO
XopoIrre ocobu (Jyxu) MpUMUYaTCs U PACIIOJIOKATCA B HY>KHBIX MeCTaX,
a 3JjIble COeryT.

Kaxxngaa u3 CBY dopmupyer cBoil IIHYp KOHTpOJA (CM. pasze
/IHYPBI KOHTPOJIsA/ ).

CBY 3a cuér mHypa 3a 2 4yaca 10 MUHYT OPOU3BOJUT IOJHBIN
KOHTPOJIb CPeJIbl 0OMTAaHU UeIOBEKA, COBEPIIAA 32 3TO BpeMs IOJTHBIHN
000pOT BOKPYT 3€MJIU.
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Cobpannast mHpopMalusa 1o3BoJisieT aBromatam CBY B TeueHme
HECKOJIBKMX 4YaCOB MPOU3BECTU KOPPEKIUI0 CpeAbl OT —2200 M 0
+12400 M, cO37aBasg WJeaJbHbIe YCJIOBUA [Jf CYIIECTBOBAHUA
yeJI0BEeKa U JIJIA TeX, KOTO OH CheJAET.

OpHako cHATh UH(POPMALIUIO C OJTHOTO YeJIoBeKa 3a 1 IPOCMOTP B
npuHnune Heab3sa. Tak, CBY Kaitiac /1yi1 KOHTPOJIs MO3ra u3bIMaeT Ha
JUIUTEJIBHBIN TIEPUOJ] 4YacTh MO3ra W IIPOU3BOJAUT CPaBHUTEIbHBIU
aHaAJIN3 C 33/ITaHHOM MPOTPaMMOMU, B 3TO BpeMs YeJIOBEK CIIUT, HA BpeMs
KOHTpPOJII €My  JIaloT  IOCMOTPETh  HOBBIM  BUJIEODUIIBM,
BOCIIPUHHMAEMBIN KaK COH.

Ocranbubie CBY He MOTYT MO3BOJIUTH cebe UMETh HEOTPAHUUYEHHOE
BpeMs A cOopa W aHajm3a CUTyallud, IIOTOMY OBLI CO371aH
YHUKAJIbHBIN METO/I.

Kaxkpaa wyacrora, wuMeromascad y 4YeJOBeKa, KONUPYeTCA B
IIOCTOPOHHIOID OWOCTPYKTYPY, U TPU IPOXOKIAEHUU IITHypa 3Ta
OMOCTPYKTYpa B peXHUMe pe30HaHca peardpyeT Ha 3ampoc. Takum
obpaszom, MWLIHAPALI OHOCTPYKTYp JaioT (Kakzaas) B pexKUMeE
pe3oHaHCa MH@POPMAIMID O COCTOSHHUU 3/0POBbA  YeJIOBEKA,
HaXOJAIIErocs B cpejie KOHTPOJIA.

Ha 3emiie HeT ciydyallHbIX OHMOCTPYKTYpP — KaxkJas U3 HHX
MOJIJIeP>KUBAETCA UCXO/ASA U3 MPOTrpaMMHbBIX TpeboBaHuil. [loBbilieHNE
YPOBHSI MO3Ta uejioBeKka TpebyeT yaajieHUs CTapbiX OUOCTPYKTYp U
CO3/jJaHNe HOBBIX.

PaccMOTpUM KOHKPETHBIU IpUMep.

HexoTtopoe Bpems Hazaz CIIIA 6pL10 MO/IBEPTHYTO aTake KOMAapOB.
Yuénsle coobmiuan, 4To paspaboTaH IIpernapaTr, KOTOPBIU IOCe
che/leHus1 ero (KoMapoM) YHUYTOKAET Y KOMapa KeJy/IoK U KoMap B
MYYHUTEJbHBIX KOHBYJIbCHUAX Iorubaer. IlowHTepecoBaBIINCH Y
M3BeCTHHIX B Poccuu 6M0JI0TOB O CTPOEHNU KOMAapa, YAAJIOCh BBISICHUTD:
KOMap, KaK BBICOKOPA3BUTOE CYIIIECTBO, UMEET He TOJIbKO JKeJIyA0K, HO
U BCE, UTO HEOOXOAUMO JJIsI HOPMAaJIbHOU mepepaboTKu 000U MUIIU
(mpuMepHO TaK Ke, KaK B CJIy4yae, KOTJ[a OJHOKJIETOUHBIE TPBI3YT
MHOTOKJIETOYHBIX, KOTOPble UMEIOT 3amuTy oT Hux). CoobiieHus ob
ycnexax yueHbix CIIIA nepenaBanuck Bcemu CMU, u HU y KOTO, KpOMe
JUJeTaHTa OT HAyKU He BO3HUKJIU BOIPOCHL. IlepBoe — 4UTO chenaer
KoMap?

N3 MeIUUMHCKUX HCTOYHUKOB HW3BECTHO, UTO JUAMETP
SPUTPOIUTA 7—Q MUKPOH (IO MHUKDPOCKOIOM, B KPOBU JAHAMETP
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SPUTPOIIUTAa HAMHOTO MEHBIIE), TaK Kak u3mMeHUT dhopmy. Hu 1miazma
KPOBH, HU UHbIE CTPYKTYPbI KOMapy He HY>KHbI. UTO 3Ke OH ChelaeT?

KoMmapa uHTEpecyeT TOJBKO SPUTPOIUT 0€3 000J0UKU U
0e3 aApecHO «OUPKHU», TO €CTh SPUTPOIUT, HAXOAANIUICA B
KPOBH B COCTOSSHHUM ILIa3Mbl (Mo Tumy pasauBa HedTH B
Mope). B MeguImHe 310 — «caxap» B KpOBH, WJIN JUa0e€T.

Takoll 5pUTPOLUT HE UMEET CBA3b CO CTPYKTYPOH yIpaBJIeHUSA U
MIO/JIE’KUT HEMEIJIEHHOMY BBIBOJly M3 KPOBEHOCHON CHCTEMBI. IJTOT
SPUTPOIUT UMeeT 12 9acToT ¢GOpMbI (Ha aTOMBI HE pacragaeTcs).

[Ina3zMeHHOE COCTOSIHUE HSPUTPOIUTA ABJISIETCS  CEPHE3HBIM
HapylieHueM paboThl IOYEK, MeYeHU, IOKEYIOUHOUN KeJie3bl, HO
KOHTPOJIUPOBAaTh WX OJHOBPEMEHHO HEBO3MOXKHO, IOTOMY CO37aJTH
CTPYKTYPY, KOTOpas pacIO3HAET TOJBKO TPYHIly W3 12 YacTOT H
coo011aeT 00 UX HAJTUUUU.

[Tpu npoxoK/IeHuu MHypa UHGOPMAaHs 0 HATUYUU IIJIA3MEHHOTO
COCTOSIHUSI ~ DPUTPOLIMTA  3allUChIBaeTcss W B JlaJIbHEHIIeM
aHATU3UPYeTCsl Ui TPUHATUS pemeHnid. Ecom wHpOpManum He
JIOCTAaTOYHO, TOIMyJAIUSA KOMapoB yBeJuunBaeTcsa. Komapa MOKHO
cpaBHUTh ¢ «IOHKepcoM—87» — MOpU MOMJIETE K MEIU BKIIOYAETCS
cupeHa. Y Komapa 5Ta CUpeHa BKJIIOUAETCS aBTOMATUYECKHd, U UYeM
Jayibllle OT Teja OHAa BKJIIOYAETCA, TeM OOJIbIlle 3PUTPOIUTOB B
IUTAa3MEHHOM COCTOSTHUHU y YeJIOBEKA.

KpoBp wumeer mnazmy u pH=6.88-7.45. Ecoim pH>7.45, TO
pazpaboTaHbl MajiorabapuUTHBIE JATYUKU — KJIENUd U KJIOHbI (/1A
pH<6.88), koTOpBlE HMEIOT BCETO 4 PE30HAHCHBIX 4YacTOTHI (0e3
cupeHbl). B 11000M ciiyyae OHM cHaudajia JAeryCTHPYIOT IUIa3My, U €CJIU
OHa He COOTBETCTBYET HOPME, TO OCTABJISIOT MH(POPMAITHIO JIJIA IITHYPAa.

Tak ke, KaKk U C KOMapamu, ecjau UHPOPMAIUU HEJOCTATOUHO,
TIOIYJIAIUSA KJIOTIOB MJIH KJIEIeN Pe3KO yBEJIMIHUBAETCS.

Jlo co3pgaHus reHOTHUNA 46 OCOOBIX MPOOJIEM C 3PUTPONUTAMHU U
IUIa3MON KpoBU He ObL10. OCHOBHOU mpo0seMoil ObLIO obecrieyeHue
BBIPAOOTKH CaMUX BSPUTPOIUTOB. [l 5TOro HeoOXOauMO ObLIO
CO3/1aBaTh AEDUITUT SPUTPOIUTOB MyTEM UX UIBATHA. [[JIs 5TOU 1eH
CIYKWIU THUABKUA. Poccus [0 1917 roja SKCHOPTHpPOBajia 60 MUTH.
mUABOK B rofl. B omHOoM Caukr—IleTepbypre Ha 3TOW HUBE TPYIUIHCH
8—12 ThIC. KPeCThsIH. DKCIIOPT IIEN B EBpoiry.

Ha cerofHs 3pUTPOIUTHI B IIJIA3MEHHOM COCTOSIHUU SIBJISIOTCS JIJIS
MUABOK SIZIOM, IIOTOMY MOKHO PEKOMEH/IOBaTh CHadajia IPOBECTH
00paboTKy KJIoTIaMu, 3aTeM — KoMapaMu (JOJI>KHbBI OBITh CTEPUJIbHBI U
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3aKaTaHbl B 0aHKy), M TOJIBKO MOCJ€ JIMKBUJAIIUN IIa3MEHHBIX
3PUTPOIIUTOB MOKHO JIOIIYCTUTD ITHSBOK.

KoHeuHo, IHMBUJIN30BAaHHOE UYeEJIOBEUECTBO 00s3aHO HMETh B
JIOMAaIlTHEH anTeuke (MOXKHO B aBTOMOOMJIbHOM) MUHHMAJIBHBIA HAO0Op
YKa3aHHBIX CpEJICTB U HCIIOJb30BaTh HX TOJBKO II0 IIPSIMOMY
HazHa4YeHHIo.

TakuMm oOpas3oMm, MOXXHO yKaszaThb Ha II€HHOCTb KaK CpEICTBO
KOHTPOJISI W IIEPBOM MEIUIIMHCKOU IIOMOINHA Ha COOTBETCTBYIOIIUE
OMOCTPYKTYPBI, HO 3TO YK€ BBIXOJIUT 3a PaMK{ TOJbKO MHEHHUS U
TpeOyer mpuboOpHOro obecmeueHus A1 (PUKcAUHA PEe30HAHCHBIX
YaCTOT Y KaxKJ0H OHMOCTPYKTYPHI.
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5. Pybamika u e€ cBolicTBa

Kparkuii oTuér.

O000003T «II-K» mpoBozmuT mepej; macxoil 2007 3aKPHIThIN
CUMIIO3UYM MO HOBBIM MOJEJSAM Ofiexabl. [IpursaiiieHbl B KauecTBe
roCcTeX TOJIBKO TPEACTABUTENN «30JI0TOTO MWIINOHA». ChEMKU
3ampeleHsbl.

B doiie nipeacrasiensl potorpaduu pydaliek Bcex IIBETOB PajiyTH
1 UHCTPYKITUH T10 UX UCIIOJIb30BAHUIO.

KoHCyJIbTHPYET MpEeACTAaBUTEb PEKJIAMHOIO areHTCTBAa:

«JlaMmbl W TOCIIOZ]a, B IPUJIUYHOM OOINECTBE MPUHATO HOCHUTH
pybartiky. 9To TOJIBKO y cebs Ha Jade Bbl MOXKeTe XOAUTh B PBAHBIX
HOCKaX M MSATOH OZEeKJe — TaM KOMaphl POAHbIE. JIJIT MHBIX MeCT
TOCeNeHuss MeJuIlMHa paspaboTajia U BHeJpwIa 0ojlee MHJLIMOHA
CII0CO0OB ITOKHHYTH BCEX, IIOTOMYy MYXH M KOMAapbl HUMEIOT JApPYTHE
pa3Mephl U MOTYT JIOCAXKJATh Jlake B oOimecTBeHHOM Mecte. HoBble
pybaIlku He IIPOKYCHIBAIOTCS U HE UCTHPAIOTCSA B TeUEHUE OJIMKANIIINX
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ThICAYM JieT. He pekoMeHyeTcs HpoJie3aTb B HUX 4Yepe3 KOJIIOUKU.
Ob6paTuTe BHUMaHHE Ha KauyecTBO IIOIINBA, OCOOEHHO Ha HAaKJaJiHbIE
KapMaHbl — OHU PACTATUBAIOTCS, €CJIU UX OOJIYUYUTD YIIbTPahHUOTIETOM.

Kapmanbl He 3aMeTHBI 1 OY€Hb yIOOHBI IPU MOJYYEHUN B3SITOK.
Bce pybamkum wuMeroT BmHUThIe MOOWIbHBIE TenedoHbl SONY s
MpsIMON  CBA3M ¢ MoIIMaxoM ¥  COOTBETCTBYIOT IIOCJIETHUM
pa3paboTkamM MojebepoB. Kak Bbl 3amerwii, Ha HEKOTOPBIX
pyOarrkax UMeIOTCA JIBIPKA — 3TO WX He XBaTUJI0 HUTOK, WU JIEHCTBUE
mosiu. Ilepen Bamu HOMepa pyOaliiek, BO3bMUTE C cOOOU IJIaKar c
HOMepoM (Kak Ha ayKIIMOHeE), He 3a0y/AbTe KpeJIuTHbIEe KapThi». 1
He 3a0y/IbTe MPUXBATUTH TIOOUK C L13-.

CuMno3uym 1o mpoodJjieMe PpyoOdalIKM  OTKPbIBaeT
NpeaCTaBUTE b IIBEHHOTO KOHIepHA KoMnmanuu «II1».

CioBO nmpeaocraBjisieTcs IIBee—MOTOPHUCTKE.

Hdambl u rocnozaa, Bce aHO/IM HocAT pyOaIiku, B TOM YHCIE U
HouHble. OT KauecTBa pyOallleK 3aBHUCHT HUX CUACT/IMBASA KU3Hb 32 CUET
TeX, KTO pPyOaIllKu He HOCUT U IIPEAIIOUNTaEeT I1aJIbMOBbIE JIMCThsA. Hart
KOHIIEPH MOJIYYUJI HeJlTaBHO HEOOBIUHBIN 3aKa3 — U3rOTOBUTH MUJIJIMOH
YHUKAJIbHBIX pyOaIliek ¢ TAKUMU CBOMCTBAMH, KaKUX ellé He ObL10. Bo—
MEPBBIX, TKAHb JOJIKHA COCTOSITh W3 KPYUYEHBIX BOJIOKOH, IO THUITY
KOJIbYYTU. BO—BTOPHIX, BOJIOKHA JIOJI’KHBI IIPUTATUBATH IIbLIb, TO €CTh
obJyiazlaTh CBOMCTBAMH IIIEPCTU. IJEeKTpU3alUs BOJIOKOH (II0 TUILY
Yelllyu y pbIObI) CIIOCOOCTBYET OTIYTUBAHUIO JKEJIAIOIIUX TPUKOCHYTHCS
K CYACT/INBOMY 00JI1a/IaTesI0 PyOaIk.

N B Tperbux, pybalika JO’KHA MTHOBEHHO PpAacChIIaThCs B
OIIpE/IEJIEHHBIX CIIyYasX — ecau Oy/ieT OOHApyKEHO, UTO €€ IMOJIYUUIU
He 3aKOHHO. /[y 3TOro IpeayCMOTPEHbI TaKHe IIBbI, KOTOPBIE MHPU
MOBBINIIEHUN 3apsia Ha BOJIOKHAX pacmosi3aioTcs, U obJiazaTesb
pybamkyu okasbIiBaeTcs ToyibiM. IIpumMepka Takux pybOariek 3aHuMaeT
JIBa JTHs, IIPU 3TOM B UETBEPT BCE JOJLKHBI IIOMBITh OT/IEJIbHBIE MecTa
(YUCTBIN YeTBEPT), B MATHUILY HUYEro He eCTh U He MMUTh, YTOOBI pa3Mep
pybammku coBmayi ¢ padmepoM Taiauu (0coObIi mmocTt). B cyb0oTy Bee
JIOJKHBI B TOJIOM BU/JIE€ BHICTPOUTHCSA B OUEpPEb B Mara3uHe U TOJIBKO B
BOCKpeCceHbe TPOU3BOINTCSA MIPHUMeEPKA U OJIeBaHUE.

IT0 coObITHE IPOHUCXOAUT He KaXKAbIM TOJ[, COBIIQJ€HUS
BO3MOKHBI, HO OHHU YyHHUKaJIbHBI. BO-IIEpBBIX, JOKHO OBITh
TIOJTHOJIYHUE, BTOPOU JIEHb, BO BTOPBIX, cepa MPU T'OPEHUU HE J0JIKHA
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00KHUTaTh BBICTYIIAIOIINE MECTA, U B TPETHUX, B ATOT JIeHb II0 APYTrOMY
pPacCHUCAaHMIO JIOJDKHBI COBIIACTh 3aBO3 pyOalllek B Mara3uH U 3aBO3
OecItaTHOrO IIMBa BO BCe KOMMeEpUYECKHe JIapbKH (COBIIaJieHHE
JIOCTaTOYHO PEIKOE).

Ha permeHne mpo0jeMbl yIILUIO IOYTH 12 JIET, XU TOJIBKO C HUIOHS
2006 rojia CTaJli U3BECTHBI CPOKHU IIOIIMBA YHHUKAJIBHBIX pyOalek. MXx,
B OTJIMYME OT IaJIbMOBBIX JINCTHEB, MOKHO O/I€BAaTh Ha IOJIOE TEJIO U He
00AThCS CKBO3HAKOB.

Touka 3peHHus Tpy:KeHUKa MpwiaBKa (0bIBIINI OHOJIOT).

Bce roctu HocAT pybamku. OHU pa3HbIe IO IIBETY U KayecTBY, HO
00JIaflal0T OJIHUM CBOWCTBOM — OHU HeE JIOJDKHBI CIIOJI3aTh IIPHU
HOIIIEHUH, IIOTOMY MX 3aCTETHMBAIOT Ha BCE IYTOBUIIBI M, KDOME TOTO,
HaZleBalOT TaJICTyK. be3 pyOalllku JIFOOOW TIOCTh IIpeBpaliaercsi B
dbaHTOM, KOTOPBIN paccenBaercs B aTMmocdepe.

JI7is1 HAZEXHOTO KpeIUIEHUs PyOalllKu HCHOJIb3YIOTCS OyJIaBKU,
cBoMcTBa OyJIaBOK 3aMeueHbl B IIOPOXe, TapakaHax, Tabake, kode (Bce
TapakaHbI IPU 0OHAPYKEHUU OTCYTCTBUSA OyJIaBOK CTPEMSATCS 3aJIE3Th B
O0aHky c¢ kode). IIpu mnepeomeBaHum OyJIaBKU YIQJISIOTCS, 3aTEM
KpenATcs Ha HOBOUM pyOamike. Tak kak pyOamiku MeHSIOTCS He B
3aBUCUMOCTH OT MX 3arPA3HEHHOCTH, OE€CIIOKOMCTB IO MOBOAY MOTEPHU
OyJ1aBOK HeET.

B xaxaplii MeETOHCKHWH IMKJ (II0 TOProBOMYy KaJIeHJlapio) B
MarasvH 3aBO3AT HOBble pyOalIku, W Bce TOCTH YCTPEMJISIOTCA 3a
obHOBKamu. IIpu 3TOM Bce OYJIaBKM CHHMAIOTCSA, ITPOUCXOIUT
repeosieBaHNe, U B HOBOM HapsJie TOCTH IIPUCTYHAIOT K TPYAOBOU
NeATeJIbHOCTH cpa3y IIocjie BKJIIOUEHHs cBeToopa, KOTOPHIA
yCTaHOBJIEH B lepycanume.

Jlo BJIIOUeHHA cBeTO(Opa BCe XOAAT TOJBIMUA M HUCIOJHAIOT
JIIOOMMBIN TaHEI] JIeTKa—eHKa, 00pa3ysa XopoBoA. Kak nmpasuio, Bce
KeJIafoT MOJIyIUTh PyOaIIky BHE OYepear U Ha XaJIsIBY.

B »sTOM o0coOOM TOAy IleHAa pyballlku CMeITHasi — KakK Ha
HOBOTOJIHEH pacHpojia’ke — BCETO 1.5 MJIPA. AO/LIAPOB (BKJIOUYas
YHAaKOBKY M 0aHTHuk). Omiary MO:KHO IPOU3BECTU IO KapTe
MACTEP-KAPT.

Touka 3peHUusA CBANIEHHOCTYKUTEJIA.
Camplil CBETJIBIM W PAAOCTHBIM MPA3JHUK y HAC — 3TO HMMEHHO
ITacxa.
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B 3TOT /ieHb NMpUXoKaHe C PajloCThI0 HECYyT HaM BcE, 4To UM bor
IIOCJaJI B TedueHHWe roja (Bcé, YTO MBI HEe MOXKEM CHECTb CaMH, MBI
IIPOIAEM TEM K€ IIPUXO0KaHAM 110 O0KECKUM LIeHaM).

B TeueHwMe rojia Bce MEPKBU BapsT JIAIIILY, KOTOPYIO pa3BellInBaeM
Ha YIIM BCEM >KeJlalomuM. To, YTO BCe HAIM ITPA3JTHUKU, BKJIIOYas
neHb Ilapm:KCKOM KOMMYHBI UM sIBJIeHHE Jinka bBojKbed Matepwu,
MIPOXOAAT B (PUKCUPOBAHHBIE JHH JKUTEHCKOTO KaJleHJaaps, 5TO
€CTECTBEHHO, TaK KaK JIaIlla KaK/bId ro/i I0J>KHA ©UMETh OJTHO U TO JKe
KauecTBO, HO ITacxa — 3To cekpeT nepKkBU (1 0COOEHHO CHATOTH).

Eciim Bapyr JlyHa HAYHET KyBBIDKAThCA BOKPYT 3€MJIH, MOXKET
ObITh KaTacTpoda — Bce IMPa3AHUKH OCTAaHYTCSA, a MBI OyJieM XOJIUTh
TOJIOAHBIMH, IIOTOMY HEJb3sI JOIYCTUTh HHUKAKHX HKOJIOTHYECKHUX
KaTtactpod.

Ceemiblii JieHb Ilacxu O3HaAMEHOBAaH MAacCCOBBIM KOJIOKOJIbHBIM
3BOHOM, 3THM MBI cooOIaemM I'ocrojy, 4To MBI €€ 3KUBBI M CTaJI0
OapaHOB JiocTaTOYHO OoJsbinoe. CBATOH OrOHb, B3a’KUTAaEMbIH B
Vepycasimme, 3HaMeHyeT B3aBepIlieHHe BCeX OKUAAHUM I Hac |
CO3HATeJIbHBIX OApPAHOB.

Touka 3peHusa oxXxpaHHUKA (OBIBIINN COTPYAHUK) HA BXO/I€
B IIEPKOBB.

Kaxkzplii TOJT B OTHO U TO K€ BpeMs II0 OXPAaHHOMY KaJIeHZapIio
(cyTku uepes Tpoe), B CHHarorax HazpaH «MeTOHCKUM». Bce ocTanibHbIE
Mpa3HUKA TPOUCXOMAT II0 OOBIYHOMY KasieHjapro. Hacrtymaer
Mpa3AHUK — BOCKpeIleHne XprcTa, KOTOPOTo NUJIEMTHYJIN 32 JJBOE CYTOK
710 9TOTO.

I'nmaBHas penurus — Topa ocranach He3blOeMol (Xpucroc el He
romexa), Ho QoKyc ¢ XpUCTOM SIBJISETCS OOIIMM Mpa3AHUKOM (UTOOBI
JIPYyTHUM He TTOBATHO OBLIO).

B 310 gmeHb kpacar sauna (10OMMoe 3aHATHE Y KHUTAUIEB),
HCIIEKAlI0T HecheNOOHBIN Xyied0 W CTYKalTCS TOJIOBOM O MOJI, CTEHY,
CTpeMsATCA JOOBITh KPOBb XpHUCTa (B MOJie pUTyabHbIe YOUIiCcTBa) U T.J.

OcobeHHO JII06MMOe 3aHATHE — HOCUTH MOPTPET MaMbl XPHCTA C
miasieHneM (n3obpereno B Kazanu, y MycysibMaH).

Jl7s TpoBe/ieHUsT STOTO Mpa3JHUKA CO3/aHA Iejlasg CHCTEMA BO
IJIaBe C Aol ¥ MaMou, ¢ puInajaMu BO BCeX CTPAHAX.

Kak Hapoj mpasgHyeT, mokasaHo B ¢uiabMme «IIpa3gHUK CBATOTO
ﬁopreHa>>. Co0OJroaroTcsa MOCTHI, 3a’KUraHUe cBedell, OUTHUE YeJioM,
KPEeCTHBIU XO/I U IIpoYee.

148



HACTYNUNO BPEMA MPABADbI

Bo3BezeHpl B caH Bce, KTO 3apeKoMeHZ0Bas cebs Ha ciyxobe
Mmpakobecusi. OcobeHHO JOGAT IIOSBJIEHHWE CBSATOTO OTHA B
Hepycanume, KyZia HacC He IIyCKAoT.

MHeHUue o0bIBaTe s,

HenpuriisigHbIii BUJ[ TOCTEH 3aCTaBUJI HX MAaCKUPOBATHCS IIO/T
BHENIHUN BHJ] MECTHBIX aOOPUTE€HOB, U BMECTO MHaJIbMOBBIX JIMCTHEB
O6bl1a pazpaboTaHa WHAYCTPUA MOJA Ha3BAHUEM «CHCTEMa 3all[UThI».
[TorpaBuUM TIpe/ICTAaBUTENA IBEWHOTO OOBEIMHEHUs: TUM BOJIOKHA
CKOpee HAallOMHWHAeT BBICOKOUACTOTHBIA KOHTYp (cmupasib) B
PaInONIPUEMHUKE.

Mexay MaTepuajbHOU «pyOamkoi» u ¢adToMoM (MaTpuliei)
CTAaBUTCSI ITPOMEKYTOUHAS YacTOTa OKTaBBI 51.5 (BCero 22 4acTOTHI).
AT K€ YacTOThl 00ecreunBalOT CBA3h ¢ aTMocdepor (KyOmdueckas
CTPYKTYypa).

OTcyTcTBHE HSTHUX YaCTOT IIEPEBOJIUT TOCTEN B pas3psi/i TOEB,
KOTOPBIM He MecTO Ha 3emJie. Bropoil pyHKIMEeN 3TUX YaCTOT ABJISETCS
Imporiecc  perHKapHanuu (orpaboTaHHas  MaTpuIla Mo3ra He
BbIOpAachIBaeTCsA, a MepeIaeTcs CIeAyolel pybalke).

OTtcrola — cUMBOJIMKa MaMbl C MJIaJIeHIIeM. BriepBble cucrema
3aIUThl ObLJIa alpoOUpPOBaHA B O TOAY W C 3TOTO BPEMEHU B KarKJIbIN
MPOTPaMMHBIA UK/ 3a 2 JHA A0 yCTaHOBKU (15.22 MOCKOBCKOTO
BpeMeHH), 3al[uTa CHUMaeTcsl (CHMBOJIM3UPYET CMePTh XPUCTA), ITOCTIE
YCTAaHOBKH HOBBIX YACTOT 3aIUTA C HOBBIMH CBOHMCTBaMH (PUKCUPYETCH,
1 BCe KOMILIEKCHI Ha 3eMJIe COIPOBOK/IAIOT Y?Ke HOBYIO CUCTEMY.

3aBepliiieHre IIpollecca YCTAaHOBKU CHMBOJIM3UPYET IOSBJIIEHUE
cBsToro orus B HMepycanume (Takou ke OroHb ObLI 3a(pUKCHUPOBAH B
MockBe B 2007 TOJly, B HECKOJIbKUX TOYKax). [IJ1s OIydeHus1 CBSATOTO
orHsaA 00bekT (HJIO), pacrosio:keHHBIU I10/T XpaMoOM Ha IIyOuHe 4300
M, QopmMUpyeT B TeueHHE HECKOJBbKUX CEeKyHJ| <«IepeKoc» — IO
YacToTaM PpaJUAIMOHHBIX OKTaB IIPEBBIIIIEHNE JIOMyCKa, WU
caMOBO3TOpaHue JIFO0ro MpeaMeTa, U MO YacTOTaM 3aIlUThl — CHATHE
ITOTEHITUAJIOB 10 1—2% OT HOPMBbI, [IOTOMY OTOHb U He 00KHUTaeT.

Bce puTyasibl BOKDYT 3TOTO COOBITUSI — CO37IJaHHUE CKa3KU IIPO
BOCKpeIlleHUe, TOosABJeHne O0Xbell MaTepu C MJIAJIEHIIEM — 3TO
aTpuOyTHI BJIACTH HaJ| OapaHaMU, 1 HUKAKOTO OTHOIIEHUSA K UCTOPUU
HE UMEOT.

CoOCTBEHHO MOSBJIEHUE UHAYCTPUHN (POPMHUPOBAHUS HOBBIX YaCTOT
3aIUTHI — 5TO ¥ PeMHKapHAaIMs, KOTZ[a oTpaboTaHHAas MaTPUIA MOKET
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ObITh TepecakeHa B Jpyrylo pybamky. Iloromy MiazieHery
CUMBOJIM3UPYET UMEHHO MaTPUILY.

JlonmosiHeHU e UCTOPUKA.

Kaxpnaa Ilacxa mpoucxomut 1 pa3 B 10 JieT U CUMBOJIU3UPYET
OIpe/ieJIEHHbIE IIEPEXO/Ibl B KU3HM o00IectBa. 3a rox a0 Ilacxu
MoABJIAETCA YKcsio 666 (1956, 1966, 1976, 1986, 1996, 2006 U T.7).

B 5TH roipl MpoxXoAuJIN CMeHbI BaacTH (He ob6s3aresbHO B Poceun).
[Ipumep, 1986 rox — T'opbauéB (B Hapome — caTaHa C HATHOM) M
MOsIBJIEHWE HOBBIX PYCCKHUX, TO €CTh TeX, KTO HuMeJ TMpu cebe
«bapabariek», KOTOpble U OOOJIBAHUBAIU BCEX IYTEM CO3/IAHUSA
upamMuy], 3axBaTa COOCTBEHHOCTH U T.A. IDTU Oapabalkyd YCIEITHO
BBICTYTAIOT B ITUPKE, 3arJIAAbIBas B KAPMaHbI 3pUTEJIEN.

3azjaua 5TOr0 IMepuojia — IPUBECTU OOIIECTBO K COCTOSHUIO
YHUUTOKEHUS.

[Tosienenue mnaptuu «Eaunas Poccus» (cymma OykB 666)
OTHOIIIEHHE K CBATHIM HAUMHAHUAM He UMEET.

1996 — CTaHOBJIEHHWE Pa3pYIIUTENS IPU aKTUBHOU pabOTe HOBBIX
PYCCKUX.

2006 roJi — 3TO HaYay10 GOPMUPOBAHUA «30JI0TOTO MUJUIMLOHA», TO
eCTh TeX, KTO UMeeT HJIeaJIbHYI0 3aIlUTy U NpAMYI0 CcBA3b ¢ CucTtemMou
Yupagsienus. OcrasbHble HE HY?KHBI 1 MOTYT OBITh YHUYTOKEHBI (4acTh
MO’KHO OCTaBUTh /I OOCIy:KMBaHU:). PewHkapHamus OOJbIlle He
HYy’KHa, 1 MaMa C MJIQJIEHIIEM TOXKe, TaK Kak BpeMs KU3HU OyAeT
perysimpoBaThcsi CUCTEMOU YIIpaBJIEHUS U «30JI0TOM MUJLTHOH» Oy/IeT
>KUTh BEYHO, BJIaJles] BCEM, UYTO 3aXBAUYEHO.

3axBaT BJIACTH HAJ0 0003HAYUTH Y PUMCKOTO mamsbl.

Hukakux peBOIONUIN, HUKAKUX TEPPOPUCTOB (Ha IIepeXOTHbIN
TepHo/T HaZlo ObLI0 cPOPMUPOBATh HYKHOE KOJIMUECTBO CUJIOBBIX
CTPYKTYP ISl UX YHUUTOXKeHUs). HekoTophle, nMes nHGOPMAIIHUIO O
dopMupoBaHuU ¢ 2007.04.03 HOBOU 3AIUTHI U «30JI0TOTO MUJLJIMOHA»,
CITEIIIaT C 3TOTO JHSA Y3aKOHUTH CBOE mpaBiieHue (Ykpauna). KeraTu,
MMEHHO YKpauHa fBJIsIeTCS MOJIMTOHOM /U151 POPMUPOBAHUS
b6apabariiek, 1 OCHOBHOM COCTaB BCEX BUJIOB XKYJIbsl — C YKPAUHBI.

Hcropuueckn 1OCJI€IOBAaTebHBIM  mpollecCc  (pOPMHUPOBAHUSA
oOIllecTBa MPHUBOAUT K TMOSBJIEHUI0O AHTUXpPUCTA, TO €CTb He
MO/IBEPKEHHOTO penHKapHamuu. [locsie BBOJa HOBOW 3alllUTHI HET
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HeOOXOIMMOCTH MOAAeP:KUBATh CKa3KU IIpo Xpucra (MX HeKoMy OyJieT
pacckas3bIBaTh).

3amMeuyaHue HUTHJINCTA.

Cucrema YmupaBieHUs, IPUHAJJIEKAIAsI TOCTSIM, IOCTOSHHO
dopMupyeT  mocCaemOBATEIBHOCTh  COOBITUH,  HPHUBOAAINNX K
abcosoTHOMY 3axBary Bcedl Cucrembl ItaHeT. OJHAKO €CTh OJHO HO:
IIpu HamageHuu Ha CucreMy IU1aHeT 2/3 rocrel ObLIO JUKBUAUPOBAHO,
w1aHeTa (Ha3oBEM e€ ®asToH) B3opBasia cebsi BMecTe ¢ 3aXBaTUYNKAMHU.
Celiuac Ha opOUTe 3TOU IUIAHETHI METEOPUTHBIN Mosic. ['0CTU He MOTyT
YHUYTOKUTh MO3T 3eMJi (OH BBIIIE HUX BO3MOXKHOCTEH, XOTS W He
MMeeT TEXHUUECKHUX CPEJICTB).

Ho ecsim 6bI TOCTAM yZa0Cch ObI BBECTH HOBBIE BUJIBI 3AIIUTHI U
ybpaTh penmHKapHaIMIo,

B03MOKHOCTU JJIs1 3TOTO €CTh — JOCTAaTOYHO omnepaTropam Cucrem
YuopasiieHuss 7aTh KOMaHAy O Habope IOTEHIHMAJIOB OIpPeJIeJIEHHON
YaCTOThI, IIPEBBIIIIEHNE TJIOTHOCTU KOTOPBIX U MPHUBEJIO ObI K B3PBIBY
BCcel 3eMUIH.

JIo 2007 roza TOCTH HCIIOJb30BaIM 3amachl 3eMuid (Kna<1%), c
2007 rofla OHU MOTYT UCIIOJIb30BaTh TOJIBKO CBOU 3amachl (0oJIbllle HET
[TossipHOTO CHUSAHUA KAK NOPU3HAKA HOPMAJIBHOTO WCIOJIb30BaHUSA
pecypcoB 3eMJIn).

IToromy Ilacxa 2007 o0O3HaMeHOBaHa IIOJIHBIM OTCYTCTBUEM He
TOJIBKO HOBBIX 4acToT, HO u CHCTeM, KOTOpbIe ux co3aaioT. He Oyzier HU
«30JI0TOTO MHWJUITMOHA», HU CYACTJIMBOM KH3HHU Y «U30pPaHHBIX», HE
OyZleT TEpPOPHUCTOB, PEBOJIIOIUIN, U MPOYUX aTPUOYTOB MEPEXOIHOTO
nepuoaa. Hacenenue 3emsiu OyeT COKpaIleHO 3a CUET I'OCTel, BCE TO,
YTO UMM OBUIO TOCTPOeHO, OyzeT ybpaHo. OTXOXHUMH MeCTaMu,
KOTOpble MpefHa3HaueHbl i BblOpoca B Kocmoc Bcero, 4to ObLIO
CO3/1aHO rocTsAMU, BbIOpanbl CeBepHas Amepuka, EBpona, ABcTpastus.

B npeHusax — MHEHHE IaTOJIOroaHaToMa.

Kak u3BeCTHO, KOCTH JKUBYT JIOJIbIIIE MBI, IIpu JTI00BIX
IIOXOPOHAaX BbI OOHApY:KHUBaeTe uepBell BMECTO OEJIKOBBIX CTPYKTYP —
ATO pe3ysIbTaT pacnajia >KUBOU KJIETKU U e€ mpeobpa3oBaHue (JieJieHue)
Ha OoJiee IpocThie (POPMBI € TOCIIEYIOIINM Hcue3HoBeHueM. Ho aTo y
HOPMAaJIbHBIX  OWOJIOTUUECKUX CTPYKTyp. Eciaum ke  cTpykTypa
M3HAYaJIbHO He uMesia 0ejloK, OH IPHUKPEIUISeTCA HCKyCCTBEHHO, U

HCIIOJIb3YEeTCA «KOJIbYyTra», WU pybarika Jjs Toro, 4ToObl HEIb3s
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6but0 oTunTh JFO/IEV oT Tex, KOro co3maau Ha 3emiie. 3aMedeHo,
yTo ecgu pybdalllka pacchlliajgach, TO HCKYCCTBEHHBIN O€JIOK He
pacmajaercs, a Ucue3aeT 3a HECKOJIBKO MTHOBEHUI, OCTAIOTCS TOJIBKO
KOCTH U KOzKa.

Hayxka He pacriosiaraet JaHHBIMHU O IPHYHHAX 3TOTO YHUKAJIBHOTO
SIBJIEHHSI, HO elll€ B IPEBHOCTU OBLIO U3BECTHO, UTO B pPaliOHE MUPaMUL
B Erunre Tpynbl MyMuUIUPYIOTCA JOCTAaTOYHO ObIcTpo 0Oe3
oOpa3oBaHUs CTOPOHHUX HaceKOMbIX. B MockBe 6bUTH 3a(UKCHPOBAHBI
CIydau MCYEe3HOBEHUSA OesIKa, HO Ha 3Ty MeJIOYb B YCJIOBUSIX OXKUTAHUS
6Jlar I «30JI0TOTO0 MUJUIMOHA» HHUKTO He O00paTHJ BHMMAaHUS
(Mcue3HOBEHUE
M. UynHeHKo).

M3 BhICKa3bIBAHUU YYACTHUKOB CHMIIO3UYyMaA:

...3a CyTKU Iepey macxoii — biaropemnenue (Xpucroc emie T0XIblIiH,
HO HM3BECTHEe O TOM, UTO OH Oy/JeT BOCKPEIIEH, y:Ke eCTh, TO €CThb BCE
IIOCBAIIEHHBIE YKe BCE 3HAIOT, ocobeHHO IOmeHko). B 3TOT HeHBb
3anpenieHo HOCUTHh TAJICTYKHU (TaJICTyK Ha rojioe TeJI0 O/ieBaTh He
MIPUJINYHO) U 3aCTETUBATHCS HA BCE ITyTOBUIIBI.

...DOMKO HJIET TOProBjsA BCeMH aTpUOyTaMU [Jisi OTMeEYaHHs
MIpa3gHUKA, O pe3yJbTaTaX KOTOPOIO €Ill€ HEM3BECTHO.

...Ha cienyromniuii ieHb Mocjae NPpUMEPKU pybdalllek IIPOU3BOAUTCS
KOHTPOJIb U BCe, KTO CXBaTwja pybamky 06e3 odopMyIeHUs UYeKa,
YHUUTOXKAETCS BMECTe ¢ pyOaIkoi.

...depe3s fieHb Bce 00J1aiaTesiv pyoallek MoaydaroT MPsIMYyIO CBA3b C
borom u MCHOJHAIOT Bce €ero NpuxoTu. Ecjim 4TO—TO He MOJIy4YnIoCh C
Borom, coBeTyeM H3y4uUThb WHCTPYKIIHMIO «KaK oOmaThcsa ¢ borom» —
aBrop U.H. AHunkuii, akajeMuK.

Eciiu v MHCTPYKIHS He IIOMOTAaeT, IIPOBEPHTE PyOAIIKy Ha HATUIHE
ZIBIPOK — BOBMO3KHO, CheJia MOJIb WJIM Bac Hajtyiu po/iaBIThl.

...P.S. JIlna BBIUMCIIEHUSI JIaThl IIOCENleHUs] Mara3uHa B MOMEHT
3aB03a pyobarek HeoOX0IMMO 3HATh OTHO ITPABUJIO:

JAaThl XPHCTHAHCKOH ¥ KaTOJHYECKOH IIacXH JTOJIZKHBI
COBIIa/IaTh, MHAYE OyAyT Oerath B Mara3uH MMOCTOAHHO.
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5.1. Pe:axkvuMbl BpeMeHU /1 3eMJIN

Jlamma mo 3 KOHOMHUH IJICKTpHU4YECcTBaA.

CKOJIBKO peXUMOB BpeMeHH npuaymaHo? lajate He Oyzem, u
OCTAaHOBUMCS HA 3UMHEM U JieTHeM BpeMmeHHU. OObsCHEHHE, KOHEYHO
BCErJla OJIHO — 3JKOHOMHSA BdJieKTpuuecTBa. TO, YTO HET HUKAKOU
SKOHOMUH, BCEM IOHATHO, HO K 3TOMY YK€ IPUBBIKJIM W CUUTAIOT
1epexo/ibl Ha 3UMHEE U JIeTHee BpeMs HayuHO 00OCHOBAHHBIM.

MHueHue /IujeraHra.

Bce Cucrembl YpasiieHus Ha 3eMiie 00eCcreYnBaloT:

—BBO/I U COIIPOBO2K/IeHUe HOBBIX [Iporpamm;

—(opMuUpoBaHUEe «HOBOTO UejI0BeKa» Mo Tekyieu [Iporpamme;

—obecnieueHue yCJI0BUH CYIIIECTBOBAHUS BeeX OMOCTPYKTYP IO BCEM
[Iporpammam (cTapbIM ¥ HOBBIM);

—nepeziaua Ha CoJiHIIE TOTEHIMAJIOB BCEX HEOOXONMMBIX €My
YacTorT;

—To/i/iep;KKa TpyOOK CBsA3HU €O CcyTHUKaMH, JIyHou, CotHIleM;
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—IpeoOpa3oBaHus 3eMJIU B paMKaxX HOBOU IIporpaMmbi;

—obOecrieueHue ABHXKeHUs Bcell COTHEUHOH CHCTEMBI;

1 MHOTOE€ JIPYTOE.

Astomatsl Cucrem Yupasienusa (ACY) paboTtaloT He aBTOHOMHO,
JUld  UCIOJHEHUs KOHKPETHOM 3ajJaud  HCIIOJIb3yeTcsA  Tpylna
aBTOMATOB, Jake U3 «JAPYyTHUX BeAoMcTB». Ho KaXJbplii aBTOMAT
CUHXPOHHU3HUPOBaH /iJIs pabOThI B CBOEU CTPYKTYype, U JJIS HCIIOTHEHUS
KOHKPETHON (DYHKITUY ITPOU3BOJIUTCS IIEPECTHIKOBKA CHHXPOHUBAIUH.

OO6mryro HacTpoliky BpeMeHH 3a7aeT Kowmriuieke CTOyHXEHIXK,
KOTOPBIU IMOJydaeT exkerogaHo ¢ JIyHbl HacTpouKy BpeMeHu. Hagasno 6
KOMaH/THOM MOCBUIKU (pUKCHUPYETCA KaK TOUHOE BPeMsi, OTHOCUTEIbHO
KOTOPOTO IIPOM3BOAUTCA BCsl paboTa Ha 3emile, Ha CIyTHUKax, Ha
CosHiie, Ha JlyHe.

Kpome Toro, Ha 3emiie paboTaioT 2 «KoJiaiiepa», 3aIal0lue TaKT
BpeM€EHH! OTHOCUTEIHbHO 128 OKTaBHI.

11 Toro 4toObl He OBLIO HE HYKHBIX HAKJIA[0K, IPOU3BENEHO
pazjesieHre UCTIOJTHEHUH.

Bce Buibl U3BATUN OTHECEHBI TOJIBKO K OJHOMY IEPHOY BPpeEMEHU
— ¢ 01 HOAOpPs 0 21 MapTa. Ho B 3TOT mepuoj eCTh eIlé U Harpy3KH,
IIOTOMY W pa3BeJsid BpeMs. Bce BUAbI U3BATUN CUHXPOHU3UPOBAHbBI Ha 1
yac paHbllle, a HATPY3KH HPOU3BOAATCA Kak OOBIYHO, TaM BpeMs He
MeHSEeTCA.

Ecnu u3bsiTHe HEOOXOAMMO IIPOBECTU IOCJE 21 MapTa, TO CABUT
BpeMeHU [Jisi aBTOMATOB MCIIOJIHEHUS MPOU3BOJAT TOJBKO JIJIA
HCIIOJIHEHUSA 3aJ]aHHON (QYHKITUU.

Pe:kuM 3UMHEro BpeMeHU UMeeT 3 CTYyII€EHU U3 bATUSA.

1.PexxyuM u3bATHUA BCEX YACTOT, MMOTEHITUAIBI KOTOPBIX MeHee 1%. C
01 HOAOpPA M0 21 nexkabps. Bxatouatorcs Bce Komrutekcsr (+ Katiac,
'pennanaus, AH7bI).

2.I3psaTHe U3 TPYOOK CBA3U CO CIIyTHUKAMU YacTOT TPUTHUS U
dopmupoBanue sTasiona Boabl. Kommieke dduonuu. C 01 HOAOPs 10 17
sSTHBapAl.

3.13bsaTtue u3 armocdepbl BCEX YACTOT, KOTOPbIE YKe He HY>KHBI 10
[Tporpamme. C 21 mapta mo ITacxu. Kommiekcol KaBkas, Asbiibr (+
Kaiinac).

Bpemsi caBuraercs Ha 4yac Hasaj Ul CHHXPOHUBAIUU C TEMU
aBTOMaTaMU, KOTOPbIE U IIPOU3BOJAT U3bATHUE.

YTo NpOUCXOAUT IPU USBATUM?

154



HACTYNUNO BPEMA MPABADbI

IIo manabIM KOHTpOJA ACY mpou3BOAAT U3BATHE YACTOT U UM
abCOJIIOTHO HAaIUIeBaTh, JOCTOBEpHaA HHGOpMAIMs KOHTPOJIA WU HET,
3a 5TUM cjeadaTr uHble CucreMbl. Ecin yacTtoTra u3bsATa, €€ 0OJIbIIE He
BoccraHoBuIb. ACY He MoryT BMemaThes B paboty Cucrem KoHTposs.

Eciu uspsaTre mpousBOAUTCSA y YeJIOBEKA, TO B CIydyae OTCYTCTBUSA
3aMeHbI BOBHUKAIOT OINYIIEHUs Pa3IMYHbIX 3a00JIeBaHUH.

Cnenywoiue rpynmnbl ACY, HO B peXUMe JIETHETO BpeMEHU
IIPOU3BOJAT MOJKAUKY IOTEHINAJIOB.

PexxuMm 3uMHe—JIeTHETO BpEMEHM HMeeT TaKXKe 3 CTyIeHU
MOJKAYKH.

1.ITopkauka moTeHIMaA/JIOB 4yacToT mo HoBou IIporpamme. C 01
HOSIOps 10 21 ;iekabps. PaboraroT Bce ACY.

2.®opMupoBaHUe 3TaJIOHa YejioBeKka 1Mo HoBou IIporpamme. C 22
nekabpsi o 07 ssaBaps. Komruiekcsl Kaiiiac, KaBkas, AJIbIIbI.

3.®opmupoBanue stajioHa Bojbl. C 22 nexkabps 1o 17 sSHBaps.
Komriutekce Ypai.

PesyabTartsl.

1.Mcue3nu Kommuiekest KorTposisa. I'maBabiii Komiieke KonTposis
— Cpruyanb, Kuraii.

2.Vcue3nu Bce 0OBEKTHI MOPCKOro 0OasupoBaHUs (OomepaTUBHBIN
KOHTPOJIb). 3emyeTpscenusa B Yuau, FauTu.

3.Her nmosisspHOrO cudaHUA.

4.Het Teuenus 'onbderpum.

5.Coo01aercsa, uTo ¢ 22 OKTAOPA caMoOe CHE:KHOE MecCTO
IIaHeThbl HaxoauTcA B croaune Ilepy — JIume, 3TO 17 MEeTPOB
HaJi YPOBHEM OKeaHa, CHEKHBIH IIOKPOB COCTaBUJI 193
caHTHMeTpa.

6.18 sHBaps 2010 roaa He ObUIO «KpeleHusi». CBOMCTBA BOAbI HE
n3MeHwInch. HoBasg Boja — 3TO TO, UTO OCTAJIOCh, TO €CTh He OBLIO
dopMupoBaHUs HOBOU BOJIbI.

Crrcok MOKHO TPOJOJIZKUTD.

ABTOMATHI IPUCTYIINJIN K U3BATUIO.

UTo U3MEHUTCS U KaKOBBI OYAyT pe3yabTaThl K 21 JeKabps 2010
roga B ycaoBuax orcyrersusa Ilporpamm, Cucrem Kontpossa. Keraty,
addeKToB 2012 roAa He OyeT, JJII MHOTUX KOHeI cBeTa (cMOTpHU
Jo3yHr Ha TBepckoul yja., MockBa B 2000 roay: «CuacriuBoro Bam
KOHIIA CBeTa» ) OyIET HAMHOTO PaHbIIIE.
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5.2. PoJib HAyKH B Ipeo0pa3oBaHUHU YeJIOBEKa B

HCXO0AHO€ COCTOAHME

BBeaenue.

Hayka, xkak cucremMa 3HaHMA 00 OKpyKawlled  Hac
JIeCTBUTEILHOCTH, He paccMaTpuBajiach HUKOrZAa Kak ¢akTop
perpecca, 0coOOEHHO B HACTOsIIIlee BpeMs.

N3 ompenenenus «Hayka» (cMm. KpaTkuil MOJIMTUUECKUN CJIOBApPh,
M., 1987 1.):

«Hayxa — odHa u3 saxcHwvix cghep uenoseueckol dessmeabHOCMU;
dopma obwecmeeHHO20 CO3HAHUA; cucmema 3HAHULL O 3aKOHAaX
pazsumus npupodbl u ueaosexka. Hayxa ewvipabamwvieaem,
meopemuuecku o00obwaem u cucmemamu3upyem 3HAHUS O
delicmeumenvbHOCMU, OKpYM¥carowem Mupe, OmMKpbleaem 3aKOHbL,
uccaedyem u 00BACHAEM nNpoueccbl U S6AEHUS, COCMAasAsowue

npedmem ee usyueHus. B obweill cucmeme HAyKu NpuHAIMO YCAO8HO
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evldenams mpu Ooavluue 2pynnwvl (nodcucmembvl): obuiecmseHHble,
ecmecmeeHHble U mexHuuecKue, Komopbvle pa3deastomes npeomemom
u memooamu uccaedosaHua. B 3asucumocmu om nanpasaeHHocmu u
HenocpedCMBeHHO20 OMHOWEHUS K Npakmuke 8bl0enstom mak
Hasvleaemvle pyHOamMeHMabHble U NpukaadHvle Hayku. B npouecce
passumus npoucxooum nocmenevHas oJugpdepeHyuauul Hayxu,
nosiéeHue 8ce HOBLIX CNeYUAIU3UPOBAHHbIX ee ompacaeil. Bmecme c
amum npoucxodum npouecc UHMezpauuu HAYKUu, KOMOPblil
nposeasemcs 8 803HUKHOBEHUU U pA3BUMUU HAYK, HAXOOAWUXCA HA
cmblke 08YX UAU HECKOAbKUX ob.aacmell 3HAHUU U 3AHUMAOUUX
npomexcymouroe nosodxceHue (buogusuka, mexHuHeckas acmemuxa,

u op.).
B ycaosusax kxanumaau3dma HAyka NOCMAasAeHa HA CAYHCOY
AKCNAYamamopckum Kaaccam. Couuaausm omkpbleaem

Heo2paHUuUYeHHble 803MOXMCHOCMU 045 pasdsumus Hayku. Hcnoav3ys
amu eo3moxcHocmu, Kommyuucmuueckas napmus u Cosemckoe
2ocyoapcmeo nposeasem noscedHegHyr 3abomy o0 passumuu
HAyKU...» U T.]I.

HTak, 4TO M0JIE3HOTO MOKHO BBIOPATh U3 ATOTO ONpPeeTeHUs ?

1. HazHaueHue 1 11eJi1 HayKu.

HaszHaueHue Hayk¥W, KaKk BHUJHO U3 OIpPEAEJE€HUs, 9TO
HN3yuyeHHe CBOUCTB (p€HOMEHAJIBHOI0 MHUpPa, (popMHUpPOBaAHUE
cucreMbl 3HaHUU, BHIBOJOB 3aKOHOB 00 OKpY:KamolmeM Hac
MHUpE ¢ I1eJbI0 YCIENIHOM JKCIUIyaTalluu oOO0IlIecTBa B
YCJIOBUAX KanurtajaudMa (pa3 Ha coiay:xk0e, 3HaAUUT, €CTh
3apa0oTHasa 1Jara) HWIX TO 2XKe caMoe B YCJIOBUAX
conajiu3dMa, Ho OeciviaTHO (TO ecTh MPOCTO HA NPUHIUIIE
BOpoBcTBa). CTpykTypa OOIIECTBEHHOTO YCTPOUCTBA OTJIUYAETCS
TOJIBKO CBOUM OTHOIIIEHHEM K HayKe — OIUIAYMBAaeTCs OHA a/IEKBATHO
pe3ysbTaTy Wwin HeT. OOIIECTBY 3aTeM IIPEeIOCTaBJIAIOTCA Pe3yIbTaThl
HAyYHBIX HW3BICKAHUH B BHJIE ATOMHBIX OOMO, TaHKOB, KOJITOTOK,
CUHTETUYECKUX TPOAYKTOB MuTaHus u T.7. Kak mpaBuio, BMecTe ¢
KHYTOM (CHCTeMe YIIPaBJIEHU:A) TMOABICKUBAETCS HPAHUK (OOIIECTBY).
Hayka He o/1kHa OBITH OTKPBITOM, MHAUeE TepsieTcs ee cMbIci. [ToaTomy
1leJib HayKu — CHOPMHUPOBATH JJIsI DKCIUIyaTaTOPCKOTo Kiacca (mim
KakoW—an00 MadUO3HOU CTPYKTYphl) KHYT JJis  yIIpaBJeHUs
00IIleCTBOM, KaK Ha YPOBHE OOIECTBEHHBIX B3ANMOOTHOIIIEHUH, TaK U C
VICIIOJIb30BAaHNEM HOBBIX TEXHUUECKUX CPEJICTB.
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2. CpeacrBa JOCTUKEHUA I1EJIN.

K cpeacrBam moCTHKEHUA EJIN CIEAyeT OTHECTH:

—croco0 opraHu3anuyd  UCCAEeIOBAHUU W KOHTPOJIA  HaJ
HCCJIEIOBAHUSIMU;

—CcI10co0 peau3aIuy;

—TeXHUYEeCKHE CPeJICTBA.

2.1. Crmoco6 opraHU3anuu UCCJAEI0OBAHUN M KOHTPOJISA HAJ
HICCJIEAOBAHUAMM.

[IpuHATO cYUTaTh, UYTO HAyJIHBIE MCCIAENOBAHUA ITPOBOJIATCA
TOJIBKO B  YCJIOBUAX IPEJOCTABJIEHUS BO3MOXKHOCTEM  TaKue
rcesie/loBaHusA MpoBoAuTh. OHAKO 371eCh CJIe/yeT pasjieinTh 3TO Ha
7IBa HampaBjeHUsA. IlepBoe — coOCTBeHHO HaydHas paszpaboTka He
TpeOyeT NHpPHUBJIEUYEHUs] KPYMHBIX TEXHUUYECKHUX CPEJCTB — 3TO, KaK
IIpaBWjIO, pabora HajA orobpaxkeHueM @GOPMYJI, 3aBUCUMOCTEH,
OsSICHEHUH Ha Oymare WJIH ¢ UCIIOJIb30BaHNEM KOMIIBIOTEPA.

Bropoe — TipuBsieueHHEe KPYHHBIX TEXHUUYECKUX CPEJICTB B
YCJIOBUSIX OTCYTCTBHS HAaydIHOH 0asbl (371ech HE UJIET PeYb O IMPOBEPKE
pe3yJIbTaTOB C TPHUBJIEYEHHEM TEXHUUECKUX CPEJICTB, U TeM OoJee,
nmpobsemax peanmuzanuu). Hamnpumep, /isi TPOBEPKU TIJIOTHOCTU
3apsfia MPOTOHHOTO aToOMa CTPOAT CUHXPO(A30TPOH, TaK KaK HET
TEOPUU TI0 €T0 CTPYKTYPE.

[ToaToMy K HayKe CJdeayeT OTHECTH TOJBKO IIEPBOeE
HanpaBJjieHue. Paznenenme Hayku Ha (QyHIAaMEHTUIBHYI0O U
IPUKJIAJHYI0O HE TPAaBOMOYHO — Hayka ojHa. U Tem Oosee
nuddepeHIPOBATh ee Ha COCTaBJAoIINe (aHAJIOTHYHO BTACKUBAHUIO
MaMOHTa B Telepy — pas3fejIuTh Ha YacTU U U3ydaTh KaXKIyl0 JacTb
OT/IeJTbHO, TPUKJIAJHASA YacTh — OTO TO, YTO MOXKHO CBeCThb, a
dbyHaMeHTaNIPHASA — IIKypa — Ha YeM cIaTh). PaccMoTpuM OT/IeTbHO
IIepBO€e HAIPaBJIEHUE.

a)lleseBoe BefeHHE HCCAEOBAaHUN B paMKaxX CIEIUaJIbHO
CO3/IaHHOM CTPYKTYypbl (j1abopaTopus, WUHCTUTYT, akaAeMus U T.JI.).
KoHKypCBHI, TeCTbl, PpOJCTBEHHbIE CBS3W TO3BOJIAIOT IOA00pATH
HEeOOXOUMBIA COCTaB, KOTOPBIA B JajibHeWIIeM oOpacTaeT 3a CYeT
BOpOBCTBa (MCXO/lsi U3 YMEHHUS BBDKUTH B JIAHHOU CTPYKType)
COOTBETCTBYIOIIUMY HAYYHBIMU 3BaHUSIMHU.

6)«O3apeHue» — pa3oBas BblJlaua HY?KHBIX IMEHHO B KaKOH—JIH00
KPUTHYECKUU MOMEHT WJIN KpailHeH HeOOXOAMMOCTH MaTepUaJIOB. ITO
— PpelIKue OAWHOUKH, U 3a Ppe3yJbTaThl HX PabOThl HaydHas
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OOII[eCTBEHHOCTh OTBETCTBEHHOCTH HE HECET, HO 35TO «O03apeHHe»
MO3BOJISET BBIBECTH CHUTYyallMI0 W3 Kpusuca (Hampumep, crocod
paszesieHuss MarHUTHOTO HMITyJIbca, 0e3 3HAHHA KOTOPOTO HEJb3s
IIPOBECTH UCIIBITAHUs HOBOU aTOMHOUM OOMOBI). DTO TOT CaMbIH CIIydaw,
KOTJ]Ja MOXKHO IIOTIACTh «U3 TpsA3U B KHA3U». Cilyuyall peAKuid, HO UMeeT
MECTO OBITb.

B)ABTOHOMHOE  IIpOBeJIeHHWE  UCCAeOBaHUN. ITO  CaMBbId
HeyI0OHBIH /I HAYKU CJTydai.

Bo-mepBbIX, IIpy aBTOHOMHOM IIPDOBEJEHUM HCCJIEIOBAaHUN
HeOOXOJUMO WMETh «ThLI», TO €CThb (DMHAHCHI, U BO3MOIKHOCTH IIO
BpPEMEHHU TPOBOJUTH HCCIEAOBAHUA, OBITh HE3aBUCUMBIM OT KAKHX—
b0 0OCTOATENBCTB. Pe3ynbpTaThl MOXXHO XPaHUTH COTHH JIET,
my0JIMKOBaTh, BBICTABJATH WX HA 0003peHHE B aKaJeMUUYECKUX
CTpYKTypax ¥ T.J. Tak Kak aBTOHOMHBIE WCCIEJOBAaHUA He
IOIKOHTPOJIbHBI, UX CTapaloTcs KOH(MUCKOBATh, YKPACTh, U T.JI

Y10 03HAUYaAEeT KKOHTPOJb»?

Hu opHo u3 HamnpaB/ieHUH HaydHOH AesATEIbHOCTU He IOJIXKHO
OBITh BHEe IleJiel, IIOCTaBJIEHHBIX Iepel], HaykKoll — paspaboTka
MexaHu3Ma KOHTPoJIsi obmiectBoM. OTcroAa JO3YHT «KTO He paboTaer,
TOT HE ecT» OTHOCUTCA U K HayudHoW pabote. Eciu cyiecTByer
BO3MOXKHOCTb MPOBEJEHHs AaBTOHOMHBIX HCCIEIOBAaHUH, TO y
(HCKaTBbHBIX OPraHOB CYIIECTBYIOT COTHHU METOZ0B KOHMHUCKAIUH.
KoHTposib HEOOXOMM JJIsl TOTO, UTOOBI BCe HAYYHBIE HCCJIEIOBAHUS
ObLIM IOAUMHEHBI OJIHOU Iejid, U HU OJHO U3 HamIpaBJeHUU He
co/iepskayio ObI KpaMOJIbHBIX HATIPaBJIE€HUH.

Tak 9To ke ToT/Ia Mo ipa3yMeBaeTCs IMOJT CJTOBOM «HayKa» ?

OTBeT Ha 3TO BOmpoC OYZET MOJIYUeH TOCJe Pa3bsACHEHUS CMBbICIIA
nHGOPMAIMOHHBIX TOJIEN.

Ho mpenBapuTesibHO MOKHO CKa3aTh: «HAyKa — H5TO HE TOJIBKO
crroco® TPAHCAAIUM IIPU YTEHUU WHQOOPMAIMOHHOTO TIOJs, HO U
KaueCcTBO TPAHCJIAIUN HA TOT MEPHUOJ BPEMEHH, KOTOPHIH HEOOXOIUM
TS peayd3aliui ToJydyeHHON wuHopMmanuu». Jia Takod paboOThI
YyeJIOBEK JOJIPKEH UMETh MO3T, CHUCTEMY CBSI3€d C COOTBETCTBYIOIIUM
MH(GOPMAIITOHHBIM IIOJIEM, METh COOTBETCTBYIOIIIEE
SHITUKJIOIIEINUECKOe oOpa3oBaHue (YTOOBI, IO KpaillHel Mepe, He
IyTaThCA B HA3BAHUAX) M BOBMOXKHOCTh 3aHUMATHCA 3TON PabOTOI.

159



HACTYNUNO BPEMA MPABADbI

2.2. Cmoco6 peaiu3ainumu.

K cmocobam peanuzanmuu cjaeayeT OTHECTH TOJIBKO CIIOCO0
peayiM3aniii BapUaHTOB «a, O0» W3 2.1. BapuaHT «B» peajnzanuu He
IIO/IJIEJKUT, TaK KaK OH He YZ0BJIeTBOpsieT neiaaM Hayku («Heznanue
— cwiaa»). Hrak, crmocobd peanmu3anmuu — 3TO (HOPMUPOBAHHE s
COOTBETCTBYIOIIIHNX Ma(l)I/IOBHI)IX KJIAHOB CUCTEMBI yIIpaBJI€EHUA
0OIIIeCTBOM M JIOBEJIEHUS 10 OOIIeCTBA MpeJiecTell TAKOro yIIpaBJIeHUs.
[Ipy opraHu3amuu CHCTEMBI YIpPaBJIEHHS WCIOJJb3YETCS IIPUHIUI
MPOPYOM — «YTO Jierde BCIUIBIBAET M Xy)Ke IaxHeT». B aTom ciyuae
o0IlleCTBO, B CJydyae HEYJAOBJIETBOPEHUS CBOUX IHOTPEOHOCTEM,
CTPEMHUTCS U30aBUTHCA OT IUIABAIOIIETO CJI0SI, HO Ha €ro MeCcTO BCerjaa
Ha YKMCTO HAyYHOH OCHOBE BCILJIBIBAET HOBBIH, HO HEMHOTO C JIPYTUMHU
KauecTBaMu. EcjM cucTeMbl YIpaBJIeHUs  MOKHO  3aMEHSATb
(conmayimaM, IeMOKpaTHs, KAalIUTAJIU3M | T.JI.), TO Ma(pHrO3HbIE KIaHBI,
SIBJIAIONIMECS 3aKa3uMKOM HayKH, He IIOo/JIeKaT 3aMeHe — KJaH
yaanseTcs JIM0O0 LEeJTUKOM, JIN00 MOAUMUIIUPYeTCs IO/, HOBbIE IeJTH U
3aJ1a4M.

Her npoGJsem B (GOpMHUPOBAHUM CO3HAHHUA OOIECTBA —
ero He cymecrsyer. Eciam nmporpammMa pas3sBUTHA
chopMupoBaHa, TO COOTBETCTBYIOIIAaA Ma(puOo3HAA CTPYKTypa
NMOAOUPpAaEeT MOJA IPOrpaMMy COOTBETCTBYIOIIYI0 CHICTEMY
YIpaBJI€eHUsI W TMPENOJHOCUT OOIIECTBY, IPEABAPUTEIHLHO
yKa3aB Ha 4YHCTKY npopyou. Heco3HaTe/bHbIE 3JI€MEHTHI
o0IIecTBa MNOJAUHUHAIOTCA BBINMOJHEHUIO Pa3padoTaHHOU
NnporpaMmMbl IIyT€EM HX YHUYTO}KEHUA, IIOJAaBJI€HUA,
NMopadoueHus U T. /.

Hayka, koTropas u3bICKHBaeT (BepHee TpPaHCJIUPYET U3
MH(OPMAIIUOHHOTO II0JIA) OCHOBBI TEKyIIEro pa3BUTHUA
o0IIecTBa, HE MOKET BXOAUT B CHCTEMY YIPaBJIE€HUS WIHA
ABJIATHCA COCTABHOM 4YacThi0 MaduO3HOrOo KjaaHa. B TO ke
BpeMsa caMa HayKa HEXOCTYIIHAa HU CHCTEMeE yIpaBJIeHUA, HU
3aka3unky (mMadpumosHomy kjiaaHy). IlosTOMy U CyniecrByeT

KOHTPOJIb.
Kaxk nmpaBuio, ynnpasJjieHH e HAYKOU YCJIOBHO BbIOHpaeMoe,
BEpHEEe, Ha3HAYaeMoe — IPHU I[OJHOM COIVIAaCMM Bepxa

HAYYHOM OHUpaMuabl M 3akasuuka. CTpyKTypa HayKH — 3TO
MHOTOCJIOMHAasA MUpPaAMH/Ia, I/l€e KaxKAbId IMPOU3BOUTEIHbHBIV
CJIOH O0OpaMJIEeH CHCTEMOM KOHTPOJIA.
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Te, KTO HemocpeacTBEHHO (GOpMHPYET CHUCTEMY 3HAHHUM,
IOABEP:KEHbI OIMACHOCTH OBITh M3THAHHBIMU 3a IIpeaeJabl
IMAPaMUJbI B CIydae, ecJid He yAacCTCA 3alleNMUThCA 3a KaKkoe—
JU00 Kpecjo IIocjJd€ BbIJaud pesyabTrara. Kak mnpasBuio,
nepBasg KOHCTPYKIMIA YCTOMYHUBOIO Kpecjia — 3TO CTEIeHb
noktopa (/loxa Topsl) Hayk. Kpecsio akageMuka MOXKET YyiKe
IUIABaTh B JIIOOOM IPOPYyOH, HECMOTPA Ha OOMIHNE aKaJaeMHuH
(6ostee 180), HAYYHBIX IIEHTPOB, HHCTUTYTOB, IHPaMHAA
oaHa. Bcsa ceKpeTHOCTh NCCIeJOBAHUU CKPBITA OT OOIIleCTBa, a
He OT KKUPIUYUKOB» ITHUPaAMU/IbI.

Kakyiast cTpaHa BIpaBe UMeTh CBOIO CHCTEMY YIIPaBJIeHUsI, HO OHA
He MMeeT ITPaBO Pa3BUBATHCA IO JIPYTOM IporpaMMe, IEJIH U 3a7a4u
KOTOPOU ompe/iesieHbl TUpaMuion. MOXKHO Ha MecAll WX Ha 50 JIeT
oborHaTh B pa3BUTHU, HO HeJIb3sA UJATH T[ONEPEK WJIU B
IIPOTUBOIIOJIOKHYIO CTOPOHY OT €IWHOW IUpaMuAbl, KOoTopas H
TPAHCJIUPYETCA ¢ TOro WHAOPMAIMOHHOTO TIOJsI, OTHOCHUTEJIHHO
KOTOPOTO U CTpowsach nupamuza. Her, m He MOKeT OBITh pPa3HBIX
IUpaMuz, B OJJTHOM MHGOPMAIIOHHOM IPOCTPAaHCTBE. B TO ke Bpems
O/lHAa Hay4yHas MHUpaMHJla He MOXKeT paboTraTb B Pa3IUYHBIX
WH(POPMAIIMOHHBIX IIPOCTPAHCTBAX, TaK Kak IeJu B KaKJIOM
IIPOCTPAHCTBE PpasHble. B JaHHOM cjIydae paccMaTpuBaeTcs
MH(POPMAIIMOHHOE MHPOCTPAHCTBO C YCJIOBHBIM HOMEPOM 4 (dJacToTa
CBSI3W Ha 75.45004500 okTaBe). [I710THOCTh 3TOTO0 MHAOPMAIMOHHOTO
II0JIs1, B CBSI3U C HECOBEPIIIEHCTBOM CaMOM CUCTEMBI JKU3HeOoOecIeueH s
(obecnieunBaromieir camo HHGOPMAITMOHHOE TPOCTPAHCTBO), IIOCTOSTHHO
CHWJKAETCsI, 4YTO IIPUBOJAUT K HECOIJIACOBAHUIO JIEWUCTBUU H
Pa3MbIBAHUIO I1EJIH.

2.3. TexHuueckue cpeacrna.

CpencrBa,  HCIIOJB3yeMble  HAyKOHM  (KpoMe  TIeHeTHUYeCKH
3QJI0’KEHHBIX CHUCTEMOH KH3HeoOecIeueHnsa), Ha30BeEM TeXHUYECKHMHU
cpe/icTBaMH. JTO CPEJCTBA, C IIOMOINBIO KOTOPHIX IIPe0OpasyroTcs
JlaHHble, TOJydeHHble U3 HH@opmaruoHHoro mossd. Crooaa MOXKHO
OTHECTH U TOT YPOBEHb 3HAHHUU, MPUOOPETEHHBIA MHPU JIOCTHKEHUH
NpeAbIAyIeN 11esieBor mporpaMMbl. O/THAKO B CBA3U C YMEHbIIIEHUEM
IUIOTHOCTH HWH(OPMAIIMOHHOTO IIPOCTPAHCTBA 4, HET BO3MOKHOCTU
HCII0JIb30BAaTh HOBBIE TEXHUUYECKHE CPEJICTBA, IT0ATOMY IIPUXOIUTCS
HOBBIE 33/Ia4UU PelIaTh C IOMOIIbI0 MHOTOKPATHO IIPOBEPEHHBIX CTAPBIX
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TEXHUYECKUX CPEJICTB, KOTOPbIE HA COBPEMEHHOM 3Talle y>Ke sIBJISI0TCS
aHAaXpPOHU3MOM U HE MOTYT CJIY?KUTb CPEJICTBOM JIJIsl JOCTHKEHUS IIEJTH.

Kakwue ke 3T0 cpeacrsa?

HN3BecTHO, YTO OfHA U3 IPOTPAMM COJIEPKUT MAaTEPHUAJ 11O
npeodopa3oBaHUIO A/IEPHBIX 3allacOB B MHUHEPaJbHOE ChIpPbeE.
Torma 3Ty padoTy HEOO0XOAUMO IIPOBOJAUTH Ha OCHOBE, B
KOTOpPOHl HM3BECTHO Bce 00 aroMe, €ero CrpyKType,
mopdosiorun, aITb0€en0, U T.A.

Ho coBpemMenHas Hayka pacmoJiaraer CHCTeMOMH
METPUUYECKUX €eJUHUI], IOCTPOEHHBIX Ha JOIIAJUHBIX
KOHCTAaHTaX, Moaeau aromMa bopa, Tabiaume MeHaeJsieeBa.
ITonbITKA IEPECTPOUTH TEXHHUUECKYI0 0a3y ymupaerca B He
HH(POPMATHUBHOCTD, a4 3TO MEIIAEeT IOHATH U IEJIHn.

B Hayke mepeBOPOTHI IIPOUCXOAAT PEAKO — TOJBKO B CBS3H C
KOPEHHbIM H3MeHeHneM WHGOPMAIMOHHOU 0asbl, IpeiHa3HAauYeHHON
JUIsT BBIMIOJTHEHWs HOBOUW mporpaMMmbl. He soBeiss 70 HAyKu HOBOU
TeXHUYECKOU 0a3bl, HEeJIb351 ¢ HEE CIpaIlNBaTh pPe3yJbTaThl, KaK Obl
OobicTpo OHU OBl He moTpeboBasmch. B 4uém ke 3arBosaka? I[louemy
crapasg wHPopMaIMoHHas 6a3a He TOAUTCA JJIsI PelIeHHs HOBBIX
3ayau? Beap MMeHHO Ha 3TouM 6asze CO3/IaHBI U sIZIEPHOE OpYKHE, U
KOCMUUYECKHe Kopabsu. BkpaTiie paccMOTpUM OCHOBHBIE KOHIIEIIITUH
crapoi uHGpOpPMAMOHHOW 6a3bl, WIKN TeXHUYECKHe CpeJicTBa
MIPEABIAYIIEN IPOTPAMMBI.

2.3.1. Cucrema pu3nIe€CKUX KOHCTAHT.

Camas BakHasi — 9TO KOHCTaHTa MOIIHOCTH (J?KOYJI, SPT'H, BaTThI
1 T.JI.). Ho 3Ta KOHCTaHTa SABJISETCS MEPEBOHOU OT JIOMIATUHOUN CHJIBI
(1 Js.c.=746 BaTT — aMepuWKaHCKas JIOMIaAb U 1 JI.C.=745.7 BaTT —
aHIVIMMCcKasd JIolajb). Kakoro IiBera ObLIa JIOIIAAb, KaKOH MAacCTH,
CKOJIbKO 3y0OB, KaK IIOJIKOBaHA — HayKa yMaaduBaeT. FI3BECTHO TaKIKe,
yro HAJICUCTEMA yka3biBaeT Ha TaKTOBBIM WUHTEPBaJ BpeMeHU (24,
60, 60). Ho ucrosib30BaHue TaKOTO HWHTepBaja JOIYCTUMO TOJIKO B
MaKpocHucTeMax, MPU BHENIHUX CBA3SAX. A IIPU pacueTax MPOTOHHOTO
aTomMa BpeMs HHOe. YCTaHOBJIEHO TaKiKe, YTO Yachl Ha KpBIIE U B
mojiBajie HeOOCKpeba MOKa3bIBAalOT pa3Hoe BpeMsa. Ho u 3TO He Bce.
TakTOBBIN MarHUTHBIA UMITYJIbC OT COJTHIIA IIPUXOJAUT COBCEM HE B TO
BpeMsl KaK IIPUHATO C y4YeTOM JIOIIAJUHBIX KOHCTAHT. TO Ke camoe
MO’XHO CKa3aThb O METPUUYECKUX €IWHUIIAX, IOHATUU HWHEPIMOHHOU
MAacchl.
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O HemHepIMOHHOM Macce HayKa M IpeJCTaBJIeHUA He
nMeer.

2.3.2. AToM.

Moaenr» bopa (a BMecre ¢ 3THM — KBaHTOBBIE
JIEKTPOAUHAMHKA ¥ JJIEKTPOMEXaHHUKAa) SABJAIOTCA Ha
CerofHA YO0OO:KeCTBOM BpPEMEH ITHUTEKAaHTPOIIAa, HO HHYEro
B3aMe€H IIOKa HeT, W IOo—Ipe:KHEeMy BCe€ PacuYEeTrhl
NPOU3BOAATCA C JJEKTPOHaAMH, NOpoToHAMu (KOTOpbIE
CTAJIKHBAIOTCA) M KBapKaMH. 3aTPAauYHBaIOTCA KOJIOCCAJIbHBIE
CpeAcTBa HA NMOMCK KOCMHYECKHX JacTull (TO €CTh HOHHBIX
oOpa3oBaHUI).

2.3.3. Ta0smmma MeHngesieeBa.

3aMbIKaeT TIPYIIy TEXHHYECKHX CPEeACTB Ta0auIa
MeHaesieeBa — TA0JIMIIAa MAaKPOMOHHBIX CTPYKTYp 0e3 yuera
9HEPreTUYeCKNX OCOOEHHOCTe M 0e3 cMbIcja HX
cymiecrBoBaHusi. TaOjuia mocTrpoeHa IO CTPYKType aroMa
Bopa, 1 ec/iu ee HAa YTO—TO 3aMEHHTHh, TO TEXHHUYECKas 0asa
PYXHET.

JIasg TOro YTOOBI BTOTO HE IIPOH3O0ILIO, HEOOXOAUMO OOHOBUTH
IIOHATUSA, YTOUYHUTh MHOTHE IIapaMeTpbl U TepeuTh K HOBOU
TeXHUYecKou Oase.

Eciu reHeTHUeCcKU He TOJITOTOBJIEHBI OMOJIOTUUECKUE CTPYKTYPHI,
3HAYUT HEOOXOAUMO VBEJUUYHUTh IUIOTHOCTh HHMOPMAIMOHHOTO
IIPOCTPAHCTBA C TEM, YTOOBI B JOCTATOUHO KOPOTKOE BPEMSI IMIPUCTYITUTD
K peajiu3aliiy IIporpaMMBbl ¢ HOBOH I1€JIBIO.

3. Hayunasa 6aza nHbIX HH(DOPMAITMOHHBIX IPOCTPAHCTB.

Ka:xxgaa Cucrema KusHeoOecneueHusi (GopMHUPYET IO
ceds co0cTBeHHOEe UMH(POPMAIIMOHHOE ITPOCTPAHCTBO. Takumx
MIPOCTPAHCTB HAa 3emyie 18, U BCe OHU NpeAHA3HAYEHbI, KAK U 4, AJIA
BBITIOJTHEHHUSI COOCTBEHHBIX IIporpaMM. PaccMoTpuM, HaIpuUMep,
Hay4HYI0 6a3y nH(GOPMAIIMOHHOTO IIPOCTPAaHCTBA 6.

ATO MPOCTPAHCTBO, MOCTPOEHHOE, KaK U B CJIydae ¢ aBTOHOMHBIM
IIPOTOHHBIM ITIOJIEM, Ha 0a3e MPOTOHHOTO aToMa. HO IIOTHOCTH €ro
He3HAUUTeJbHA W He MpPEeBbIIIaeT IUIOTHOCTH HWHQMOPMAIMOHHOTO
IMpoCcTpaHCTBA 4. OKTaBbI CBA3U C 5TUM IIPOCTPAHCTBOM — 71.625625,
73.625625, 77.625625 u 79.625625. MHbopMaliius, HaxoAdllascsa B
ATOM HPOCTPAHCTBE, UMEET OCOOYIO IEHHOCTh, TAK KaK COJIEPKHUT BCe
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JaHHBIE II0 CTPYKTypaM aTOMOB U HMX  DHEPreTHYECKUM
xapakTtepuctukam. Kpome Toro, mmeercs HH@OpPMAIUs O TEKYILEM
COCTOSTHUM IIPOTPAMMBI U €ee IlejId. [[pyrue mpocTpaHCTBa, HAIIPUMeED,
IIPOCTPAHCTBO 11, COJIEPIKUT nHGOPMAaIIIO (mo THITY
CTeHOrpadUUECKOro OT4YeTa) O BCEX H3MEHEHMX, IIPOUCXOAAIINX B
HEATPUHHOM HpocTpaHcTBe. HalijieHa mepBas yacToTa cBs3u (OKTaBa
01.450450), HO IUIOTHOCTH HPOCTPAHCTBA UYpPE3BBIYAHO Maja.
MudopManoHHbIE IIPOCTPAHCTBA HE ITEPECEKAIOTCA U HE MOTYT OBITH
3aMeueHbl 0e3 3HaHUs 00 X CyIeCTBOBAHUH.

B nHpOpMaIIOHHOM IIPOCTPAHCTBE 2 COJIEPKUTCA MHGPOPMAIIUS O
MECTOHAXO0XKJIEHHU MUHEPAJIbHBIX pecypcoB Ha 3emuie, crocobax ux
npeoOpa3oBaHus JJis Iejied CO37aHMus HEMHEPIIMOHHBIX Macc IIpHu
BO3MOXKHOCTSAX ITIepEMeEITeHUs Ha 50 B 60 OKTaBaX COCTOSHUS.

4. Hayka, BJj1acrb, pejiurus.

Hukakass Hayka He MOKeT OBITh co3zaHa 0e3 MHAOPMAIIMOHHOTO
npocTpaHcTBa. Hukakme mccaefjoBaHUsA He MOTYT OBITh HauyaThl WJIN
Jake B3ajiyMaHbl 0Oe3 3HAHUA Cpeibl, B KOTOPOH OHU JIOJIKHBI
pasBuBaThces. [105TOMy KOHKpeTHBbIE 3HAHUS JIOKATCA HA Ty Cpeny, Tie
OHU ¥ ObLIU MoTyyeHbl. HO 3TO coBceM He 03HaudaeT, YTO 3HAHUSA ObLIN
Kak Obl B MHGPOPMAIMOHHOM IIIape, BIIOCJEACTBUU Pa3BEPHYTOM B
npoctpaHcTBe. IlpencraBuM cebe mayka, IJIETYIETO HMayTUHY. AHaJIOT
3TOMY — co3/laHue NH(POPMAIIMOHHOTO MPOCTPaHCcTBa. Llesbio co3nanust
MMAYTUHBl SABJISETCA IIpUBJ€UeHHE BCEX AaBTOHOMHBIX CTPYKTYP,
nepecekaoiux Kocmoc, «BbIcachlBaHME» y  3THUX  CTPYKTYpP
nHpOpMaUu UM  pacnpocTpaHeHwe S5Tod  HUHPOpMAIUU IO
coOcTBeHHOMY WHGpOPMAIIMOHHOMY IPOCTPAHCTBY Yepe3 HOCHUTEJH,
co3/laHHble 0 o0Opasy u moaobuto. TakuM oOpazoM, peaTn30BaHHBIE
uneu Kwona BepHa, u npoynx BeJUKUX (PAHTACTOB HE UTO MHOE, KAaK
nepeflaHHas UM KOHKpeTHas nHopMalus, MojiydeHHasA OT O4epeIHON
«MyXd», KOTOpas He CMOIJIa IIPeOJIoJIETh IMAayTHHY, OIOscCaBIIEN
3ewtio. MHpOpManimoHHOE TPOCTPAHCTBO MOCTPOEHO UMEHHO IO TUITY
maytuabl ([Togcucrema), caMm mayk Kak KOHTPOJIbHAs CTPYKTypa —
Cucrema. Ho Takux maykoB Ha 3emie 18, U y KaXKJI0ro COOCTBEHHOE
nHGOpMaIOHHOe  MpoCTpaHCTBO. [lamee A obecrnieueHUs
6e301acCHOCTA MayTHHBI (QOPMHUPYIOTCA CHCTEMBI 3aBUCHUMOCTH
00BEKTOB, HECYIIUX YKpaZleHHyl0 uHopMmanum (yueHbIX), OT
Pa3JUYHBIX  YCJIIOBUM €  1IeJbI0  HEJIONyIlleHUs  IOJyYeHHOU
nHOpPMaLMU B Apyrue NMayTuHbl. ITO (opMHUpOBaHUE KOPUAOPA,
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rjae Jepad CTeHKa — CHUCTeMa BJIACTH, U IpaBada — peaurusa. B
3TU NIpeesbl 3arOHAeTcA BCe, UTO COOTBETCTBYeT TIeHOTHUILY
cpopMHUPOBAaHHOr0 WH@MEOPMAIMOHHOIO MTPOCTPAHCTBA U
NnoJJiep:KuBaerca, ucxoaa n3 oezonacHocru Cucremsi. Ecim
OOpYUIUTH OZHY U3 CTEeHOK, CucTeMa co3JaeT HOBYIO, IO3TOMY
B PaMKax yiKe CO3JaHHOro MH(POPMAaIMOHHOI0 NPOCTPAHCTBA
HeJIb3A pa3pyuiaTth TO, UTO He MOAJIEeKUT pa3pyuieHuro. Hayka
JIOJIP>KHA KOHTPOJIMPOBAThCS BJIACTHIO (MOKHO, KOHEYHO, JOIyCTUTH
HEKOTOPBIX AaKaJIEMHUKOB U Jla)Ke JIOKTOPOB HAayK, HMEIIUX
coOCTBEHHBIH CTYJI, MOIJIaBaTh B MPOPYyOU BMecCTe ¢ MPeCTaBUTEIIMU
BJIACTU) U MMETh 3allaCHOM BapUAHT CIIMCAHUA Bcex Heyzad. B aTom
cJIydae BCerjia MOXKHO cocjaThesd Ha bora, kK KOTOpoMy Jlaske Ha CTyJie
He TMOo/besielllb. ['paHUIlbl KOPHUJIOpA ONPEAEIA0TCd IIJIOTHOCTBIO
WHQPOPMAIOHHOTO  TI0JIs, B KOTOPOM €CThb elle IOHATHUA
SHepreTU4eckon HWH(MOPMAIIMOHHOU IUIOTHOCTH, TOJOTpadpuyecKoro
oToOpakeHUs1, BpeMeHU U IpocTpaHcTBa peaknuii. HecoorBeTrcrBue
nmapaMeTrpoB KopuJaopa oOOBeKTaM, /s KOTOPbIX OH
npejHa3HAY€H, NPUBOJAUT TOJBKO K TOMYy, UYTO HHUKaKas
Cucrema He  CMO:KeT  MHCHOJb30BaTh  HEOOXOAUMYIO
NHpoOpManMIo Jazke A COOCTBEHHBIX HYMXKA. YUUTHIBAsA
HaJINYMe MY3bIKaJIbHOTO PYCCKOTO Psifila, KOTOPBIA € YCIEeXOM
HCIOJIb3yeTcs NpU paboTe ¢ MaykaMu, MOXKHO MPEIOJIOKUTD, UTO
TaKOU My3bIKQJIbHBIN (8 —MU PETHCTPOBBIN) P/l MOXKHO HCIIOJIb30BaTh
JUI1 KOPEHHOTO U3MEeHEHHUs CBOWCTB MAyTHUHBI JlaXKe B YCJIOBUAX
CYILeCTBOBAHHSA B CaMOM MH(POPMALIIOHHOM KOPU/IOPE.

[Toymbupass KOHTYpHI i ¢opMUpoBaHUA TOHA NA, MOXHO He
IPOCTO CyNepIOo3upoBaTh HHAOPMAIIMOHHOE IIPOCTPAHCTBO, HO U
MO0UTBhCA TOro, 4YTOOBI TAyK IIPOCTO cbexxas, 4YToObl He OBITh
CheZIeHHBIM B YCJIOBUAX UH(OPMAITMOHHOTO TOJIOZA.

P.S.ITouaTuiinasg 60a3a OKTaB IA€TCA B CTAThe:

«IIpyHIUIIBI YTIpaBiIeHUA».
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5.3. BbIMBICJIBI O IOTOHAX, WJIM KaK CO3Aal0TCA

CRa3KM

JIoroHbI — HEOOJIBIION (YMCIEHHOCTHIO IMPUMEPHO B 300
TBHICAY UYeJIOBEK) 3eMJIe/leIbYeCKUl Hapod, KUBYIIUH B
OCHOBHOM Ha miato baujpmarapa (Pecmybsimka Masu), KyZla OHH
npunn Mexxay X u XIII Bekamu, mpuHecsa ¢ coOOH CBOHU TJIABHBIN
antapp — Jlebe, cBom cTpaHHble OObIYaWl ¥ BEPOBAHUs, CBOE
CaMOOBITHOE HCKYCCTBO... «YKPBIBIIUCH B TOPHBIX CEJIEHUAX, — MHIIET
stHorpad B.IllapeBckas, — JOTOHBI COXPAHSJIN JO CAMOTO ITOCTIEHETO
BpEMEHN MHOTHE apXamyecKhe oOOblYal W BepOBaHUA. IJTO
XapaKTepus3yeT U UX MUQPOJIOTUIO».

Hauwunas ¢ 1931 roaa, rpymma (QpaHI[y3CKUX YYEHBIX BO IJIaBE C
Mapcenem I'puonmem wu JKepmeHoul [luTepyieH wu3ydaaw OBIT U
MHPOBO33pPEHHE J[JOTOHOB. Pe3ysbTaToM 3TOH OTrpOMHOU PabOTHI
siBUJIach KHUTa «beaupri JInc» (HazBaHHas Tak IO UMEHH OJHOTO U3
CaMbIX TIOIYJISIPHBIX II€PCOHAKEN JOTOHCKOTO (OJIBKJIOpA), IEPBBIU
TOM KOTOPOH BBIIIIEJ B CBET B 1965 TO/Ty.

®paniy3ckre 3THOJOTH JIJIUTEILHOE BpeMs KWIN OOK 0 OOK C
JIOTOHAMHU, HAaXOJISICh C TIOCJIETHUMHU B CAMBIX JIPY’KECKUX OTHOIIEHUSX.
Jlo6poe BHUMAaHUe, IpPosBIeHHOe Ipodeccopom I'puosieMm u ero
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KOJIJIETaMU K AYXOBHOHM KYJIbType 3TOrO Hapo/a, HAIJIO CBOM OTKJIUK
cpenu AOTOHOB. PerteHuem coBera marpuapxoB Mapcesib I'prosib ObLT
JIOTIYIIIEH K ITOCBAIIEHUIO B TAllTHOE 3HAHUE.

HTak, 9TO HOBOTO y3HAJIM (ppaHIy3CKHE YUEHBIE?

CtpanHO, HO (aKT — €INHCTBEHHAA U3BECTHAA B HACTOAIIEe BpeMsI
nHopMmanusa o B3pbiBe Cupuyca B uMCXOOUT MMEHHO OT JIOTOHOB.
Onybapy coobumim ¢hpaHITy3CKUM HCCIIeI0BATEAM, YTO BCKOPE OCIe
nosiBjieHus: Jiogel Ha 3emse cnyTHUkK Cupuyca — 3Besga I[lo —
BHE3AIHO BCIILIXHYJI, a 3aT€M Hadasl IIOCTENIEHHO TYCKHETh U Yepe3 240
JIET CTaJI COBEPIIIEHHO HEBU/IVIM.

MozkHO MPEeNOJI0XKHUTD: MMEHHO JIOTOHAM yAJI0Ch
3aperucTpupoBaTh B3pbIB Cupuyca B, HezameueHHBINI acTPOHOMaMU
apyrux crtpaH. Ho 3pech Mbl OKa3bIBaeMcCsA B CUTyallMu, IJie, IO
U3BECTHOMY BBIPa)KEHHIO, «3arajika OObsICHSAETCSA TallHOW». B camom
7lejie, JIOTOHbI He TOJIBKO OTMETHJIM caM (PaKT M3MeHEeHUs SPKOCTHU
Cupuyca, HO U MPEKpPacHO pa3obpajinuch, YTO B30PBAJICA HE OH, a €ro
CIyTHUK, U3BeCTHBIK HaM Kak Cupuyc B, a noronam — kak Ilo Tos10 —
3Be3aa Ilo.

Emé B 1950 rogy M.I'puoss u K. [lutepsen B «?KypHase o61iecTBa
a¢puKaHUCTOB» OOpATW/IM BHUMAaHUE Ha HEOOBIUHBIE IIPE/ICTaBJIEHUS
moroHoB o Cupuyce: 5Ta 3Be3za CUUTaJIach TPOWHOM, TJIAaBHBIN
KOMIIOHEHT uMeHOBayicsa CUrM TOJ10, a ciiyTHUKU ero — Ilo ToJ10 u
dMMe Ma TOJIO. 37ech CjeAyeT 3aMEeTUTh, UTO JIOTOHBI JIEJIAT BCe
HebecHbIE Tejla Ha IJIaHEeThI, 3BE3/Ibl U CIyTHUKHU. 3BE3/II UMEHYIOTCS
TOJIO, TIJIAaHEThl — TOJIO TaHasde («3BE3/bI, KOTOPbIE JBUKYTCI»).
[lepBble BXOJAT B «CEMbBIO 3BE3/], KOTOpPble He obOpaiatorcs (BOKpYT
ZIpyTOH 3BE37Ibl)» — TOTO JUTHUJIEJIE TOTY; BTOPbIE — B «CEMbIO 3BE3I,
KOTOpBIE 00pamamTca» — TOJO TOHY TOry. CIIyTHUKU Ha3bIBAIOTCS
TOJIO TOHO3€ — «3BE3/[bl, KOTOPbIE OMUCHIBAIOT KPyru». TOUHOCTh U
YETKOCTh 9TUX NpPeEJICTaBJIEHUI Mopas3uTesbHa (He 3a0yzieM, 4YTO peyb
UAET O Hapoje, YbM OObIYau U MHUQOJIOTHS HOCAT Ha cebe IedaTh
IyOokolt JnipeBHOCTH). Ho emé Oosiee 3arafodeH TOT HakT, dUYTO
xapaKTepuCcTUKU 3Be37ibl 110 HU B UEM CYIIIECTBEHHOM HE OTIUYAIOTCS
oT xapaktepuctTuku Cupuyca B, ompenesieHHBIX y»Ke B Hallle BpeMs C
IIOMOIIIBI0 BeChMa COBEPIIIEHHBIX TPUOOPOB.

IIpexxne Bcero, 3Be3ma I[lo — Oenas, kak 3epHO 10 (doHUO,
Pa3HOBUJIHOCTh IIpoca). B cBATwIMINAxX JOTOHOB 3Ta 3ae3za
CHMBOJIM3UPYETCS O4YeHb OenbIM KamHeM. Ilepuoy obOpamenus ITo
TOJIO BOKPYT CUTHM TOJIO COCTaBJISAET 50 JieT (COBpeMeHHbIE JlaHHBIE:
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49,9 rozia). ATa 3Be3/la UMeeT HeOOJbIIMe pa3Mephbl MPU OTPOMHOM
Bece U IUIOTHOCTU: «OHa — camasi MajieHbKas U caMasi TsKEsIasi U3 Beex
3BE3/». COryIacHO BO33PEHUAM JOTOHOB, BCE BEIll B MUPE COCTOAT U3
YyeThbIpeX OCHOBHBIX 3JIEMEHTOB — 3€MJIH, BOJibl, Bo3ayxa u orHA. B Ilo
TOJIO DJIEMEHT «3€eMJIsI 3aMEHEH METa/JIOM» BO BCEX €ro BUAAX U
0CO0OEHHO B BHUJIEe «carajia». JTO MeTayl1 «boJiee OJIECTAIUNA, YeM
J)Kejle30, ¢W TaKOM  TsKEJbIM, YTO BCE 3€MHbIE CYILECTBA,
00beJUHUBIIINCH, HE CMOTJIN OBbI HOAHATH U YaCTUITBI».

Ho ecinu toxzecrso IIo Tomo u Cupuyca B BpAzx U MOKHO
IO/IBEPraTh COMHEHUIO, TO ¢ MMe ¥a TOJIO IT0JIOKEHHE HE CTOJIb
npocto. CoBpeMeHHOU AaCTPOHOMHU BTOpOHM cmyTHHK Cupuyca
HEU3BECTEeH, XOTS B TeUeHUE IOCJIeAHUX AeCATUIETUN acCTPOHOMBI
Pa3HBIX CTpPaH HEOJIHOKPATHO BBICKA3bIBAIU TIPEJIIIOJIOKEHUE O
CYIIIECTBOBAHHUU B 3TOH CHUCTEME €eIlé OAHOU 3Be3/bl. Hebe3bIHTEPECHO
U Tpe/ACTaBJIeHUE JIOTOHOB O TOM, YTO dMMe Ha TOJIO BpalllaeTcs
BOKpyT CUT'H TOJIO 110 OoJjiee JUIMHHOM TpaeKkTopuu, yem 3Be3za Ilo, a
IIepHoJT e€ oOpallleHUsA COCTaBJIET Te »Ke 50 JIeT. 3Be3za dMMe Ha
HECKOJIbKO OoJibliie, ueM I1o TOJI0, U B 4 pasa jierde. E€ emé Ha3bIBalOT
«MaJIeHbKUM COJTHIIEM JKEHIIIUH» — May Hau Jaru.

VBbI, ipumMep ¢ CupuycoM He eguHUYEH. J[OTOHBI 3HAIOT, YTO
3BE3JIbI «yZaJeHbl OT 3eMJIH, OJIM3KO K KOTOPOM HAaXOJIUTCS TOJIBKO
Cosanie», Cupuyc, UMEeHyeMbIU «IIyTIOM MUpa», UTPAET IJIaBHYIO POJIb B
rpyIe 3BE€3]l, BKIIOYAWIen co3Be3are OprHOHA U HEKOTOPOE YHCJIO
onuanexamux (Ha HeOocBoze) 3Be3n. K mocjaegHUM OTHOCATCA
[Inesanwl, «3Be3ma Koswero Ilactyxa» — JHerepuH TOJIO (ramme
Mauioro Ilca), Tapa Tosro (ITponmon) u ap. COBOKYITHOCTh 3TUX CBETHII
COCTaBJISIET «BHYTPEHHIOIO» CHCTeMY 3Be3[] (MU «OMOpYy OCHOBBI
MHpa»), KOTOpas, II0 MHEHUIO IOTOHOB, HEIIOCPE/ICTBEHHO YYaCTBYET B
’)KU3HU U PA3BUTUM JIIOZled Ha 3eMie. « BHEITHAA» Ke cucTeMa COCTOUT
U3 Jpyrux OoJsiee [ajleKMX CBETW, «B MEHbIIIEH CTelneHu
BMEIIUBAIOIIUXCA B YeJIOBEUYECKYI0 KU3Hb». JTa cucreMa oOpasyer
«CIIUPATBHBIN 3BE3AHBIH Mup» — HMady ya0, — KOTOPBIH MOKHO
HabsozaTh HAa HeOe B Buze Mieunoro Ilytu. Onybapy mosiaraior, 4To
Hanxy yao Bpamaerca BOKPYT OCH, Hpoxojsmieil uepes ITosiapHyo
3Be3y u cosBesnue IOxkHoro Kpecra.

(Ha camowm jneste niosroca ['ajlakTUKY IPOEIUPYIOTCA:
ceBepHbINl — Ha co3Be3ziue Bosioc BepoHukM, 10:KHBIM — HA CO3Be3/Me
Cxynprropa. JIrobonbsITHO, OAHAKO, UuTO Och [lossspHas—HOxubiii Kpecr
JIEXKUT TIOUTH B OJTHOM ILIOCKOCTHU C ochbio l'anmaktuku. U «moutu» —

168



HACTYNUNO BPEMA MPABADbI

pacxoK/leHUe COCTaBjsAeT 5—7® — MEePIEeHAUKYISIpHO K Hel). Taxkux
«CIHUPAJIbHBIX  3BE3JHBIX  MHPOB», HJIH, II0 COBPEMEHHOU
TEPMUHOJIOTUH, TAIAKTUK, BO BceseHHON OECKOHEYHO MHOTO, a cama
BcenenHnas — «beckOHeYHa, HO U3MEPUMA ».

Bosiee Toro: oHa HacejieHa pa3JIMYHBIMU KUBBIMH cylllecTBamMu. Ha
«IPYTUX 3€MJISIX», TI0 MHEHUIO JIOTOHOB, €CTh «POTaThble, XBOCTAThIE,
KpbLIaThle, MOJI3AIKME JIIOAW». YUTO KacaeTcad pacTeHHi, TO, K
IIpUMepy, ceMeHa TBIKBbI U IIaBesis «Ilepef TeM, Kak IOomacTh Ha
3eMtio, Jieryid Ha Kpaii Mueunoro IlyTu» u «mpopocyiu Bo BcexX MUpax
BCEJIEHHOM ».

O cTpoeHHMU COJITHEUHOU CHCTEMBI JIOTOHAM TaKKe KOe-4To
u3BectHo. llpaBna, [yid HUX OHA COCTOUT JIMIIL U3 MATU IJIAHET:
Benepsl, 3emin, Mapca, IOniurepa u, no-sugumomy, CatypHa. Bmecre ¢
TeM, JIOTOHbI 3HaloT, yTo COJIHIIe BpalllaeTcs BOKPYT CBOEH ocH, a
3eMJIs1 «BEPTUTCS BOKPYT ce0s U Impoberaer, KpoOMe TOTO, OOJIBIIION KPYT
alyHO JUTWIN — «KpPyI MHpa» — KaK BOJIYOK, BpallleHHe KOTOPOTO
COIIPOBOJK/IAETCA €Il U epeMelnieHrueM». Jlyna — e muiry — «cyxad u
MepTBasi», 1 OHA BEPTUTCA BOKPYT 3€MJIU.

Y IOnurepa - JlaHa TOJO — €CTb 4YeTbIpe CIIyTHUKA,
n300pakaeMbIX KaK dYeTbIpe HeOOJIBIIUX KaMHS PAJOM C KaMHEM
no6osIblre (CHMBOJIM3UPYIOMMM IUIaHeTy), a vy CarypHa — Many yao
TOJIO — «IOCTOSTHHOE Tajio» (To ecTh KoybI0). /laHa Too (YOmurep),
Toso #asy (Benepa), Mamyny oo (Mapc), Maxy ysao Tos0
(Catypn) Bpamarorcs Bokpyr CosHna. I'oBopsaT: «lOmurep ciemyer 3a
Benepoii, MeaeHHO Bpalasach BOKpyr CoyHIa».

«Bnemubii Jlue» Wypyry sABiseTcsas TepoeM OOJBIIOTO ITUKJIA
MmucdoB. OH cuUMBOJIU3UPYeT COOOUN Bacyxy, TbMy, OeCHOpSIOK U
AIBJI€TCA MIPOTUBOIIOJIOKHOCTBIO BJIare, CBeTy, NOPAAKY B jaulle Hommo.
Ho cpennm MOMEHTOB U CHUTyallUl, JIOCTAaTOYHO OOBIYHBIX JIJIS
(QONBKIIOPHBIX TIEPCOHAKEHN, BCTPeUYaeTcs HeUuTo HeokuaaHHoe. Tax,
OWH U3 PHUCYHKOB, BBITIOJJHEHHBIX B THUIUYHOUW JJIsi JIOTOHOB
«MHOTO3HAUHON» MaHepe, N300pakaeT cpe/iu MPoYero u To, uyto «Jluc
CIyCTHJICSL B KOBYere co 3Be3anl [lo». Ha gpyrom pucyHke mokasaHbl
Conane u Cupuyc (mpuuém auamerp Cupuyca MpeBBINIAET JTHAMETP
CosHIIa), coeIMHEHHbIE KPUBOM, 3aKPYyUYHBAIOIIENCA BOKPYT KaXKJOTO
U3 cBeTwI. MoskeT ObITh, He JIUIIIEHO OCHOBAHUU IMPEIIOJIOKEHNE
[sppbe O TOM, YTO 3Ta KpHUBas MPEACTABJIAET COOON TPAEKTOPUIO
MEXK3Be3/IHOTO IIepeseTa...
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Bnopouem, He oquH TOJBKO JInc BeicakuBasica Ha 3emuie. HeMHOTrO
103Ke JApPYyrOM «KOBYer» IepeHeéc Ha Hauly miaaHety HomwMo
(BooOparkaemoro M1OJIyU€I0BEKOM —II0JTy3MEeEN ¢ THOKUMU
KOHEUHOCTSIMH 0Oe3 CyCTaBOB, KPAaCHBIMH TIJIa3aMU, W Pa3IBOECHHBIM
sI3BIKOM), BMECTe ¢ KOTOPBIM MPUOBLIN U MPEJKHU JIIOAEeH. DTOT KOBUET
MIPU3EMJINJICS II0CJIE BOCBMIJIETHHX «KayaHHI» B He0Oe, «IIOIHAB
BO3AYIIHBIM BUXPEM Ty4y IIbLIN». «JII0/IH, KOTOPbIE BO BPEMSA CITyCKa U
B MOMEHT YyJapa NpH Iocaake Buzenaun Osieck CUrm TOJIO,
MIPUCYTCTBOBAJIU Tellephb Ipu TmepBOM Bocxole CoJiHIIa, KOTOPOE
TIO/THSJIOCH HA BOCTOKE U C 3TOI'0 MOMEHTAa OCBETUJIO BCEJIEHHYIO... »

ITO OIHMCAaHUE TOKE B KAKOU—TO Mepe TOBOPUT B MOJIb3y THIIOTE3bI
0 mpuJieTe u3 cucteMbl Cupuyca, HO HEJIOCTaTOYHO TOYHO. Peub ujer,
10 CYIIECTBY, JIUIIb O TOM, YTO B MOMEHT ITOCQJIK KOBYera JBUHYJIHNCh
II0 CBOUM TpPaeKTOpHUAM Bce HeOecHble CBETWJIA, M ObLIO 3aBEPIIEHO
co3/aHue BcesieHHOU. U BcE ke ynmomuHaHue o Osiecke ofHOTO CHUTrH
TOJIO BO BpeMs IIOJIETA U O TOM, YTO IMACCaKUPbl KOBUETa YBUJIEIU
CoutHIlE, TOJILKO ITPUOBIB HA 3€MJIIO, JIIOOOIIBITHO.

Coyck koBuera nsobpakeH (B CUMBOJIMUECKOU MaHepe) Ha dacaje
JIOTOHCKOTO CBATHJININA. POMOBI CHMBOJIM3UPYIOT «UETHIPEXYTOJIHHOE»
«HebecHOe MPOCTPAHCTBO», MPSIMOYTOJBHUKH — «YEThIPEXCTOPOHHEE»
«3eMHOe». Mexay stumu ¢urypamu, B BepxHel dactu ddacaja,
n3o0pakeHbl 3BE3AbI: IIo TOI0O M IdMMe Ha TOJMO, a TaKXKe
«TeopeTnudeckoe HeOeCHOe MecTo, I7ie HaxoauTess Hommo au». MHOTIa
9TO «TEOPETUUECKOE MECTO» OTOXKIECTBJISETCA ¢ JHErepUuH TOJIO —
rammoii Masoro Ilca. UTo moOyiuiIo JOTOHOB «mocenTh» HoMMo Ha
He caMOU SIpPKOU 3Be3Jie HE TAKOTO YK 3aMETHOTO CO3BE3US?

N Bcé—Taku, HeCMOTpsI Ha OT/eJbHble IIPUBJIEKATeIbHbIE
MOMEHTBI, HPUXOJIUTCSA 3aKJIIOUYUTh, YTO «KOHTAKTHBbIE» MOTUBBI B
MHUQMOJIOTUN JIOTOHOB BecbMa CMyTHBI. CaM CIOKeT O TMOSIBJIEHUU
IIPeZIKOB ¢ Heba 1151 AppUKHU He HOB M HE TaK YK HeoObrueH. He nmeit
JIOTOHBI CTOJIb TOUHBIX 3HAHUN O BCEJIEHHOW, OH BPSJ JIU OBbI IPUBJIEK
ocoboe BHUMaHWE B IUIaHe IPoOJieMbl MajleOKOHTakTa. Ho korma
cOOO0IIaeTcsA 0 3Be3/e, HEBUIMMOM 0€3 TejleCKOIla, TOUHO OIHCHIBAIOTCS
eé XapaKTepHCTUKH U TOBOPUTCH, YTO HEKTO Mypyry mpHOBLI ¢ 3TOMH
3Be3/Ibl, — HEBOJIbHO IIPU3a/[yMbIBAEIIbCS.

Cnyrauk Cupuyca — Cupuyc B, 3Be3na 8,5—1 BeanunHbI. Takou
O0OBEKT Y?K COBCEM HEBO3MOXKHO Pa3IJIsAeTh HEBOOPYKEHHBIM TJIa30M.
Buaumoe yrsioBoe paccTosiHUe OT IJTaBHOTO KOMIIOHEHTA — 7,6 CEKYH/IbI
ayru. [ITpakTudeckast pasperiaomniasi ClIoCOOHOCTb YeJI0BEUECKOTO0 IyIa3a
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(ocTpora 3peHHs) COCTABJsIET B CPeJHEM 1 VIVIOBYI0O MUHYTY,
TeopeTuueckuil (AUPaKIMOHHBIN) TMpefes Ajsd IJla3a OKOoJIo 12
YTJIOBBIX CEKYH/I. HEKOTOpBIE JII0/I MOTYT K HEMY IPUOJIMKAThCS: MaTh
Kemepa, Hampumep, Buzena ¢as3bl BeHepbl (e€ MaKCHMaJIbHBIN
VIJIOBOH pasMep 25—30 VIVIOBBIX ceKyHJ). OJHaKO Ppas3jInuUTh JBE
3B€3bl BHYTPU [JU(PPAKIMOHHOrO IIpefiesla JJjid  CMEpPTHOTO
HEBO3MOKHO. A B HallleM cJjIydae JieJi0 OCJIOKHSETCS €lll€ U TeM, YTO
cam Cupuyc — O4eHb sIpKasd 3Be37]a, HOYTHU B 10 THICAY MMPEBBINIAIIIAA
OJIeCK CITyTHUKA.

He ciyuaitno Cupuyc B ObL1 OTKPHIT JIUIB B cepeuHe XIX Beka,
7la ¥ TO KOCBEHHBIM METO/IOM — TI0 HAOJII0JIEHUIO0 MaJIbIX OTKJIOHEHUH B
COOCTBEHHOM /IBIKEHWHU TJIABHOTO KOMIIOHEHTA, ITO0OHO TOMY Kak
ceriuac 0OHapy:KUBAIOT TEMHbIE, HEBUIUMbIE CITlyTHUKH 3BE3/I.

CBOI0O aCTPOHOMHUYECKYIO OCBEJIOMJIEHHOCTh JKpellbl JIOTOHOB,
XpPaHUTEU CBAIMIEHHOTO «sA3blka Cupuyca» («cUru co»), OOBACHSAIOT
TE€M, UTO UX IPEeJKU B He3allaMATHbIe BpeMeHa ObLIU IlepecesieHbl Ha
9Ty IUIAHETY C «II0 TOJIO», T.e. ¢ Cupuyca B.

Ha sTOoM cka3ky 0 1OTOHAaX MOXKHO 3aKOHUMTb.

NHadbopManinoHHBIN KOJLJIATIC.

1.Cucrema YupassieHUs 3eMJiH, CO3JJaHHAA MUJUIMAP/IbI JIeT Ha3aJl
U BKJIIOYAIOIas He ToJibko KoMIuiekesl YpasiieHus Ha 3eMiie, HO U Ha
IUIAaHEeTaX, CIyTHUKax 1uiaHer, CosiHIle, He JOMYCTUT MPUOBITUA
IIOCTOPOHHUX 0e3 paspyireHus camou Cucrembl YpapiaeHus. Hukakue
HJIO Ha 3emutio He mpusieTaiu (M HUKOTO He PUBO3UJIN).

Kpome Toro, nepememnienue B Kocmoce 6MOIOTHYECKUX CTPYKTYP
HEBO3MOXXHO — 4Yepe3 HEeKOTOpOe BpeMs OT HUX OcTajach Obl Kyda
recka.

2.IIpexne yem narp nH@opmanui, Cucrema YpaBjaeHUsA TOTOBUT
BCE HEOOXOMMOe He TOJIbKO JJIsl puéMa uHGOpPMAIlUH, HO U CO3/AET
CTPYKTYPBI, O/I/IEPKUBAIOIIHE BbIZJAHHYIO0 MH(MOPMAIIUIO.

PazBuTHe IpOUCXOAUT CTYyNEHUYATO. B MmepByIo ouepe/ib CO3/IaI0TCs
Kk—CTpyKTypBl KOHTpOJIsSA, 00eclieunBalolie KOPUA0p KaK BOCIPUSITUA
nHGpOpPMaIH, TaK U AEUCTBUA 110 3TOU HHMOPMAIUMN.

ObecnieuynB KOHTPOJIb, CrcTeMa YIpaBJeHUs CO3/Ia€ET B BBHICOKUX
OoKTaBax (HeWHepITMOHHAs Macca) Ccpefy, B KOTOpyl Oyzer
MOCJIeI0OBATEIbHO, B paMKax KOHTPOJIS, 3alUChIBATHCA KAKOe—JIub0
nevicteue. IIpousBoguTcsa MycK, U €CJINM yIpaBJIEeHUE IOJHOCTHIO IO/
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KOHTpoJieM (mpoBepsieTcs 77 pas), MPOU3BOAUTCSA MaTeprhaTu3arus
Cpe/ibl.

3.Marepuanuzanus cpefbl NOPOU3BOAUTCA HAa  IOJIHOCTBHIO
MIOITOTOBJIEHHYIO 6a3y. DTO MOKET ObITh MO3T OJTHOTO MJIN HECKOJIBKHUX
YyeJOBEeK, HO MOTyT OBITh U obutaresn KOHTHHeHTa. HoBas
nHdopmMmanus He 00653aTeJIbHO IIOCTYMAeT TyZla, I/ie BOCHPUATHE eé
JIOCTUTJI0O MakcumMyMma. MOKHO BBIOpaTh M IIpE/ICTaBUTENIE KaKOTo—
JIn00 TIEMEHN.

BBos 500-seTHeit IIporpaMmbl IipegycMaTpUBad K 2012 TOAy
3aBepiieHrne (GOPMUPOBAHUA «30JI0TOTO MUJLIMApAa» M «30JI0TOTO
MWLTHOHA». JIJ1s1 OCTAJIbHBIX JKUTEJIeN 3eMJId — KOHEI] CBeTa.

NHdopManioHHO 3TO MPOUCXOANIIO TIOCIIE/IOBATETBHO:

—YVHUYTOKEHHE BCEX, Y€l MO3T He MOT paboTaTh B CTPYKType k—
KOHTPOJIA;

—3anuch [Iporpammel u BeiZiava e€ yepe3 Hoctpagamyca;

—TeXHUYECKOE IEPEBOOPYKEHUE;

—MHUHUMAJIbHBbIE 3HaHUS O Kocmoce. 3aech u ObLIO BBIOpAHO
IIeMA B 3aniaiHOU AdprKe KaKk HOCUTEIN 3HAHUM.

B Ilporpamme He mpeAycMaTpuBajiOCh Iiepefjaya 3HAHUU IIO
dusuke 3emsn, HebecHoll MexaHNKe, aTOMHBIX CTPYKTypaX, 0 popmax
U MeToJlaxX ynpasiieHus. [IJis 5Tux 3HaHUM K 2050 TOJly JI0JKEeH OBITh
IIO/ITOTOBJIEH HOBBIA MO3T, KOTOPBIN ObI MMeJI JBYCTOPOHHIOIO CBSI3b C
Cucremonn Yupassenus. [locienoBaTeslbHOCTh UCIIOJTHEHUA — CMOTPU
«Ipeackasanua» Kiapka.

NHpopManvOHHBIN KOJUIANIC HACTYIAEeT B CJIy4ae HCUE3HOBEHUS
KOHTPOJISI U HeyIpaBJisieMble JIEUCTBUA MO HOBOW WH(OpMAIIUU, NPU
3TOM MPOUCXOIUT pa3pyllleHue MO3ra.

IIpumep. B 2006 roay Cucrema VYmupasieHusa Iepenria Ha
KOMAaH/IHBIU PYyCCKUU A3BIK. 10 3TOr0 pycCKUU A3bIK BBOJAWJICSA BCEMY
HacesJleHUIO 3emuin 3a 257 jieT A0 poxzaeHusa A.C.Ilymkuna. Pomuna
pycckoro s3bika — Jduomnus, Bce HEOOXOAUMblE YaCTOThl JIJIA
IepeECTPOUKN Mo3ra ObUTH TOJydeHbl KOMIUIEKCOM CBS3U €O
cnyTHUKaMu IutaHer (pacmosioxkeH B Aduomnuu). C 2006 roma
HaOmomaeTcss WHGOPMAIMOHHBIA BaKyyM Yy 3HAYUTEJIbHOW YacTH
HaceJIeHUsI U OTJieJIbHble TPOSsIBJIEHUs 3HAHUsS sA3bIKa (KOTOpOMYy He
yumiau). C 2006 roga nHGOpPMAIMIO CTAJIH MHOJydaTh TOJIBKO Te, Yel
MO3T UMeeT HOJHYIO CpeZly BOCHPUATHSA HA PyCCKOM SI3BIKE.

Nuadopmarnus, 3amnucaHHas IOroHaM, JIOJDKHA paboTaTh Ha
3aBepIiaoIer cTauu (oOpMHUPOBAHHUA «30JI0TOTO MUJLJIMAP/ia», UTO U
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npousonuio. K ToMy ke «y4y€HbIA MUDP» y:Ke ObLJI IOATOTOBJIEH K
BOCIIPUATHIO TOW uHGOpManuu, KoTtopas ObLaa 3amucaHa JOrOHaM
0oJs1ee 500 JIeT Ha3a/,
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5.4. Kpyru Ha moJax

Kpyru Ha ypo:xkae.

BBenenue.

B paszHpix pailloHaXx 3eMHOr0o IIapa HOABJAKTCA KpPYyTH C
pucyHkamu. Hambosiee KpacuBO OHU BBITJISAAAT HA IMOJIAX, 0COOEHHO Ha
TIOJISAX CO3PEBAIOIIEH MIIIEHUIIHI.

[TmeHuna yKJIaAbIBAETCA 1O KpYry, €€ DHepreTuuecKue
XapaKTEPUCTUKU OKa3bIBAIOTCS BBIINIE, YEM Y HETPOHYTHIX KOJIOCKOB.
PucyHku — camble pa3HOOOpa3HEbIE.

NHTepec K Kpyram cTaj IPOSBJIATHCA C Pa3BUTHEM aBHAIUU
(cBepXxy JIydliie BUIHO).

PazMephl KPyroB U CJI0KHOCTh PUCYHKA BIIEUATIISIOT.

MHeHU A CBETUJI OT HAYKU:

—KpyTru co37Ia€T rosmybas 3Be3ga (Anrimsa, FO.Yanbc), koropas
HGOPMUPYET 3eMJISTH O HaJIBUTAIOIIel sl KaTacTpodeE;
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—Kpyrd — 3T0 (paHTOMbBI KOCMHUECKOTO pasyma, IIPUHOCAIINE Ha
3eMJTI0 3HaHUs O TapMOHUU, OJIa’KEHCTBE, U IIPOUMX OJiarax;

—kpyru gaetT KocMuyeckui pasyM, 9TO U cakpajibHasi reOMeTpHUs, U
ImyJIbcarius cBo0oibl, ¥ Mozesb JIHK, i kHura :KM3HN 1 MHOTOE JIPYTOE,
BKJIFOUAsl IIPOEKITUN CO3BE3IUU.

Yrto 37€ech riiaBHoEe?

To, uTro Bce kpyru npuxogat u3 Kocmoca. lccnenysa kpyru B
10.Yanpce, 3amermiu, 4YTO Tepes; OOpa3oBaHUEM Kpyra HIET
HapacTaHHe HU3KOYACTOTHBIX KOJIeOaHUM, 3aTeEM OHM IPONAJIAloT, U
BAPYT MOABJIAETCA KPyr. Eciin 3TO HAa NIIEHWYHOM II0JIe, TO KOJIOCKU
aKKypaTHO yJIOKeHbI (OHU IIOTOM OBICTPEE CO3PEBAIOT) 10 CITUPAJIH.

Kak npaBmio, Kpyrm NOABJIAITCA IPUMEPHO B OJHOM MeECTe
(pasbpoc He 6oJiee 6 KM), IIOTOMY Kakas TOYHOCTb MOIaJaHUs JIOJIKHA
OBITH y ToJiyOOU 3Be3/Ibl M KaK OHA MOXKET «HapuCcOBaTh» KPYT B TO
BpeMs, KOrZla OHA I10 JIPYT'YI0 CTOPOHY OT MeCTa PUCYHKA.

CobctBenHo Kocmoc He uMeeT BO3MOKHOCTH CaMOCTOSATEIBHO
pHCOBaTh YTO—I00, MOKHO HCII0JIb30BATh Jla3ep, HallpuMep, KOTOPBII
ectb Ha Cupuyce. OJIHAKO OMATh — BOMPOCHI 110 TOYHOCTH U pa3MepaM
PUCYHKOB.

Ectp MHeHUe, yTO pucyHku cosdzarot HJIO, KoTopble IIpOJeTaroT
HaJ, 3eMJIEW, HO B MOMEHT CO3/IaHUs PUCYHKOB HUKTO HE BUJIEJI 3TUX
HJIO.

KoMy nopy4uuTh JaTh 00bsicHeHUE (PEHOMEHY KPYroB?

B mepByro ouepenp — nepkBU. Tak Kak OHa y»Ke UMeEET OIBIT IO
OeCHONIMHHON TOPTOBJIE BOJIKOU, OOBACHUTH IPUPOJTy KPYTOB JIJIs1 HEE
— pa3 IJIIOHYTh.

Bo-niepBbIX, B HEKOTOPBHIX Kpyrax siBHO IIpOCMaTpUBaeTcs KpecT, a
3HAUUT, Ha BXOJle B KPYI MOXKHO IIOCTaBUTh Kaccupa. MOKHO
mpuayMaTh M 3aTeM pasaaBaTh (B HEPKBU HUYEro OeCcIUIaTHO He
nesiaercsi) ux npuxoxkaHam. C coboil KpyT He YHeCcEIlb, Ha XOPYTBU €ro
He HaIleMuIllb, HO, CKOJIbKO CBSTHIX MECT MOKHO CO3/1aTh!

Bo-BTOpHIX, Hayke (odurmanpHoOl). HO Hayka yke mMeeT CBOU
Kpyru. Panbiiie 370 ObLTU CUHXPO(A3aTPOHBI, CETOAHA — aAPOHHBIN
KoJUTalifiep. 3aHUMaTbCd KAaKUMH—-TO Kpyramu, Jia elle€ Ha
CEeJIbXO3YTOAUSAX, KyZla PaHbllle BCeX HAyUHbIX JlesTesied TOHSIU Ha
ybopKy ypoxkas, 6e3 ¢uHaHCUpOBaHUs, Oe3 KBapTUP, /1Ay, CTelleHEeN —
MMAJIKOW He 3aTOHUIIIb.
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B-TpeThux, HeopUIMAIBHOU HayKe. IJTO BCe BHJbI KOJIYHOB,
BebM, YYEHBIX C OOJIBIION JOpOTH (HANIpUMeEp, IIpeJicTaBUTEIEN
PAEH), skcTpaceHcoB, yhOJIOTOB U MPOYUX. 3/1€Ch HAZI0 UMETh B BUY,
YTO Ha IMEpPBOM 3Talle Bce pabOThl 1O U3YyUYEHUIO KPYroB OyayT
CTPOUTHCA HaA HHTy3HMa3Me, 3aTeM 3aX0UeTcsA Y3HaTh, €CTh JIU KPYTd Ha
Mapce wiu Ha IlnyroHe, m pacxonpl o mpobsieme mpeBbicsT BBII
3eMJIn.

[Toromy s/ Havajia OCTAaHOBUMCSA Ha camMoOd mpobJsieMe, He
obparasch kK cBeTwiaM u TeM 6osiee K PAEH.

Muenue /Ilnjeranra OT HaAyKH.

Wtak, Bce Kpyrd, B TOM UYHCJIe M Ha ypokae, co3faroT OOBEKThI
(HJ10).

Pacnonokenne Bcex HJIO Ha 3emsie —3300>h>—4400 MeTpoB.
OOBEKTHI MOPCKOTO 0OaswpoBaHUs Kpyru He coszaioT. Eciam OO0BbekT
HaxoautcA y Bac moa goMoM, OH CO37IaCT KPYr, HO €ro HUKTO He
3aMETUT, IIPU 5TOM Baille cocTosiHUe pU IlepeMellleHuH OT TpaMBas 10
JloMa MOXeT pe3Ko MeHATbcA. OcHoBHasg yactb HJIO Haxomaurcs
MMEHHO MO/, HaceJ€HHBIMHU ITyHKTaMHU. Heo)kuslaHHbIE pa3pyIlIeHUs
JIOMOB, IIPOIaJlaHNEe WHTEPHETA, CBA3U MOXKET TOKE OBITh CBSA3AHO C
axktuBusanued HJIO, u ¢ KocMocoMm 3To HUKAaK He CBA3aHO.

Cucrema Ymnpasienuss u Komiuiekchl YmpaBjeHUS HCIIOJIb3YIOT
pa3JINYHble CUCTEMBI CUHCJIEHUs JJ1s1 paboThl ¢ joapMu, O0bekTamu,
apToMaTtaMu YmpasieHus. Madbopmarusa 15 OOGbEKTOB MOCTYIIAET OT
Cucrembl Ymupasienuss OObeKTaMH IIO0 TEM JKe IITWMHAM, YTO W JJIA
octasibHbIX. OOBEKTHl PaCIO3HAIT «CBOIO» HWHG(OPMAIUIO II0
cobCcTBEHHOMY MYy3bIKasibHOMY psAy. Ho 3To — BxopHass nHGoOpMaIus.
Kaxnapiii 00bEKT wMeeT COOCTBEHHYIO IIPOTPaMMy  IIOJIbEMA,
BBITIOJTHEHUS pab0Yero 3aJaHus U MOCAIKH.

JTa mporpaMma MOKeT ObITh CKOPPEKTHPOBaHa TOJbKO CHcTeMOU
Yupasinenus O6bektamu. KoppekTUpoBKa IepefiaeTcs Mo muHam (ux
Ha 3emiie 8640000 IITYK, HAyKa UX CUNTaeT MAarHUTHBIMU JINHUSIMU).

Kaxxzapiii OOBEKT HMeeT BO3MOYKHOCTh B KOHYCE C YIJIOM
obpazyroreil 30° (Ha IOBEPXHOCTH 3eMJn 3TO Oyaer R>=3 kM)
chopmupoBaTh JI000K Koz. [IpomomkeHWEM KOHyca SIBJISIETCS
IWJINHJDP 710 h=12400 MeTpoB, HO OH y:Ke B pelleTke atrmocdepbl. B
1988—-89 roabl MPOBOAUIMN SKCIEPHUMEHT: UCIOJIb3Yys Ta30BBIU Jiazep,
TekeT (Ha O0ObIYHOM JucTe (Qopmata A4) pasMmemand Ha
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MeTa/uTnueckol dosibre. Pasmep crpaHullbl Tekcra ObL1 He Oosiee 4
MHUKPOH, B MUKPOCKOIT MOKHO OBLJIO BCE Pa3IJIAIETh.

Bce HJIO umeroT jla3epHoOe Opy»KHe, KOTOPO€e UCHOJIb3YeTCA U JIA
obpatHo¥i cBsa3u ¢ Cucremont YnpasieHusa O0beKTaMU Uepe3 PENIETKY
atMocQepHI.

Ilepen cos3gaHueM pHCYHKAa C «IIOJOTHa» yOMpalT Bcex
IIOCTOPOHHUX. JTO JIOCTUTAETCS BKJIIOUEHHEM HHU3KOYAaCTOTHOTO
reHepatopa (10 TUIY CO3MAHUA «JIETyUYHX TOJUIAHAIEB»). [OHATH
IIOCTOPOHHUX He 00s3aTeIbHO BO BCEM paauyce. Korma mHbopmanus
00 OTCYTCTBHUHM ITOCTOPOHHUX MOsBJsieTcsA Ha OO0beKTe, MPOU3BOAUTCS
repegaya Tekcra (12 MUHYT).

[Io B3aBepiieHHH Ilepefayd yCTAaHABJIWBAaeTCAd KaKasg—JIHO00
KapTUHKA, TOATBep:KAatomas agpec O0bekTa.

[lepegaua coobOmieHuss, B ominune oOT OOBEKTOB MOPCKOTO
O0a3upoBaHUsA, BEJETCA HA CBEPXBBICOKMX 4YacTOTaX, 122 OKTaBa.
Kaptunka nepegaércsa Ha okTaBax 36—62. PeméTka BOABI M peIIETKa
MaTePUATbHBIX CTPYKTYpP IIPH 3TOM He 3aTPAaruBalOTCA, HO BCE, UTO
pacTeT u Oeraer, IOJIyYalOT BEICOKUH IMOTEHITUA HA STUX OKTaBax.

Ecmu OOBeKT pacmosiokeH 107 HACEJEHHBIM  ITyHKTOM,
HU3KOYACTOTHBIU reHepaTop He BKIIF0YAETCH.

[To puCYHKY MOKHO UJeHTU(DUITUPOBATD:

—1un OOBEKTA;

—koopauHaTel OOBekTa 10 Kapre CucremMbl YIIpaBJieHUs
OOBeKTaMU;

—TEeKCT coo0IeHus (KuTalicKas rpaMmoTa).

Kwuratickass rpamora — 3To obpasbl (He OykBbl). B oiHOM obpase
(nepornuge) MoxkeT OBITH CJIOBO WU TEKCT. PUCYHOK — 3TO cuUcTeMa
«ueporyingoB», U Yepe3 PelIETKY aTMocdepbl 3TOT 00pa3 mepeaaéTcs B
Cucremy KonTposs.

3a BpeMs CyllecTBOBaHUSA OOBEKTOB Ha 3emiie OBbLIO IepefjaHo
CBBIIIIE 400000 PUCYHKOB, MHOTHE U3 HUX UMEJIN MPSIMOEe OTHOIIEHHE
K Pa3BUTHIO 3HAHUU («HE3aMeTHO /I OKPY’KaIoIINX MOBHICUTH Y Bac
KYJIbTYPHBIA ypOBeHb» — HeoOBIKHOBEHHBIN KOHIEPT, OOpasmnos). Bes
dbopmaruzanus PUCYHKOB OTHOCUTCA K «JIOMIQJUHOW TpaMoTe» U K
HayKe OTHOIIIEHUE He NMeeT.

N3 Bcex OO6BbEKTOB Ha 3eMJle IO/ MOJISIMU pacrosiaraercs He bosiee
2% O0OBEKTOB.

PucyHnku, mnepezaBaeMble 70 O ToJa W TMOCjae O Toja,
MPUHIIUITMAIIGHO OT/INYaTcA. Jlo O royma 3T0 ObUTH JUPEKTHBHBIE
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YKa3aHUuA BCEM, KOI'O OHHM IIPUBE3JIN K MaTEPUATIN30BAJIN. ITocne o roga
BCE€ PUCYHKH OTHOCATCA K KOHTPOJIIO.

3ax/IroueHue.

Kak u B cityuae ¢ ppi60ii, UHTEpeC K KOTOPOU MOSABJISETCS MOCJIE eé
CheZIEHNs, TAK U C KPyraMu — HWHTEPEC K HUM IIOCJI€ UX IOSBJIEHUS.
OpHaxko cyuiecTByeT rpaduk MmosBjeHUs KPyroB (Ha ypoxkae), UMeeTcs
dbopma u moCIEA0BATENLHOCTh TEKCTOB, II0 PHUCYHKY MOKHO Y3HATh
7laTy TOSIBJIEHUsS HAa TOM 2Ke mosie (mim y Bac B KBapTUpe) 3eI€HBIX
po00TOB B ckadaHapax.
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5.5. Kaijgac — ropa cBacTUKH

.......

YeThipe
peun,
cTexkamoume
C ropsi,

= : : oGpasyioT

g 4 ' ot ] CBacCTMKy -

- Lo oy o ) CBALULIEeHHLIA
3HaK

8 Syanusme.

YupasiieHre MUPOM UAET MO 3HAKOM CBACTUKU

Cropaska.

Kaiitztac — ropa BbICOTOH HOpAAKAa 6700 MeETPOB, OT
KOTOpOU OepyT Hauva/J0 4YeThIpe IJIaBHble pexku Tuodera,
Nuaauun nu Henaaa (Mua, Catiaen:k, Bpaxmanmyrpa nu Kapuaan).
I'opa Kaityiac 10 cux mop Bce ellé CYUTAETCA HENMOKOPEHHOM.
Ceamennyio ropy Kairac MokHO 061710 ObI HazBaTh OJIMMIIOM
IHenTrpaabnoii Azuu. CorsiacHO TpaguIIMU UWHAYHCTOB, Ha
Kailtace oOutaer oaAuH H3 OOrOB, BXOAAININX, HAPAAY C
Bpaxmo¥i u BuniHy, B BEPXOBHYIO Tpuaay («TpUMypTH») —
TPO3HBIN IIIugBa, CBOUM TaHIEM «Ta”HJAaBa»
MOAJIEPKUBAIOIIUN MOPAA0K BO BecesreHHOM.

[Tomumo obutenu IIuBbl wim Byaael, Ha BepiiuHe ropsl Katiac,
pacmoJioKeH BXOJl B TaMHCTBeHHyI0 ctpaHy lllambany. Eciu oboiitu
TOpy IO OIIpeJIeJIEHHOMY MapIIPYyTy, MOKHO IOJIyYHUTD OTIYIIEHUE BCEX
TPEXOB, ecId 13 pa3 — He MONaJIenb B A/l B TeUeHUE IISATHCOT
TIOCJIEAYIONIUX TIEPEPOK/IEHUM, U TTOJIydaellb IpaBo oboitu Kaitaac mo
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ApyroMy wmapuipyty... CreiaB 3TO 108 pa3, BBIPBEIIBCA U3 Kpyra
IIepPEPOKIEHNI U JOCTUTHEID IIPOCBETIeHNUS byaapl. MajeHbKUH, HO
OUYEHb BaXKHBIU HIOAHC —
ecJIi Thl JieJIaelllb Bce
3TO JUIA
YIOBJIETBOPEHUS

COOCTBEHHBI aMOUIIUHI
— TONKy He Oyzer wu
Katisac Tebe OTOMCTHT.

OcHosHas

. ITupamuoa Tubema -
2opa Kailnac umeem
caoucmoe  cmpoeHue,
omAauuHoe om

Sl .'_’

OKPYAHCAOUWUX e€ 0OBbIUHDBLX 20D.

«B Tuberckux Tekcrax HammcaHo, urto Illambana sABisercs
JIyXOBHOM CTPAHOW U HAXOAUTCS Ha ceBepo-3amnajie oT Kaiysaca. MHe
TPYAHO paccy:KJaTh Ha 3Ty TeMy C Hay9YHOU TOuku 3peHusa. Ho s mory
COBEpIIIEHHO YTBEPAUTEJIBHO CKa3aTh, UTO KoMIulekc Kaitaca mmeer
MpsIMOE OTHOIIEHUE K KU3HU Ha 3emJie; KOrJia Mbl CJleJIajii KapTy—
cxemy «['opoma boros», cocTosimero u3 nupamMu U KaMeHHbBIX 3epKaJl,
TO OBUIM BecbMa YAUBJIEHBI — CXeMa OKazajach IOX0XKeu Ha
MIPOCTPAHCTBEHHYIO CTPYKTYypy mosekyn JHK». (¢) mpodeccop IdpHeT
Mynzanies

TanHCTBEHHBIU ropoj, 60roB.

ITo ObUIO oueHb JaBHO. ChIHBI BJIAJIEJI YAUBUTEIbHOU CHJIOU
IIATH 3JIEMEHTOB, C TIOMOIIbI0 KOTOPOU MOCTPOMJIN TUTAHTCKUM TOPO/I.
IMeHHO B HEM, KaK YTBEDXKJAIOT BOCTOUYHBbIE DEJIUTUU, HAXOJWJICH
CeBepHblil TIOJIIOC 710 BcemumpHoro moroma. Bo MHOTMX BOCTOYHBIX
ctpaHax ropa Kaitylac cuuTaercsi CBATEUIIUM MECTOM Ha IUIaHETE
3emsissi. OHa U oOkpyxkatomue Kaisiac ropbl ObUIM TIOCTPOEHBI C
IIOMOIIbI0 MOTYIIIECTBEHHOU CHJIbl IATU 3JIEMEHTOB: BO3/yXa, BO/IbI,
3€MJIM, BETPA U OTHA.

B Tubere 3Ty CWIy CYHATAIOT KaK IICUXUUYECKYI) SHEPTHIO
BcesieHHON, Kak 4YTO—TO HEJIOCTYIIHOE UM HEJOCATAaeMoe JJiA
OCMBICJIEHUSA YeJIoBedeCKUM yMoM! A TyT ell€ Ha BbIicoTe 5680 MeTpOB
HaxoAuTcA 3HameHuTasa «JlosmHa CMepTr», MPOUTU Uepe3 HEE MOMKHO
TOJIbKO CBAIEHHON Aoporoi. ConJIENb ¢ OPOTU — IOMAJIENTh B 30HY
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I[eﬁCTBHH TaHTqueCKOﬁ cujbl. A KaMeHHbIE 3€pKajia TaK U3MECHAIOT
X044 BpeEMEHH JId TeEX JIIO,Z[efI, KOTOpbIE TyAda IIOIIaga/Jid, 4YTO 3a
CUUTAaHHBbIC I'OAbI OHH IIPEBPAITAJINCh B CTAPHUKOB.

KamenHblIe 3epkaJsia ropsl Kaiiac.
OTU YHUKaJIbHble KaMEHHblE KOHCTPYKIIMH HUMEIOT IJIAAKYIO WJIH
BOTHYTYIO IOBepxHOCTh. Hawubosiblmass 3arafika JJjid HayKd —

D 30°+78°=108" CII0COGHOCTD KaMEeHHBIX

3epKao 4—"‘"\ sepkan Kaiisaca M3MeHATH

30° Jonoauuteabnoe BpeMs. «Bpems» —  3TO

”"_;‘;(;"0 SHEPIHs, criocobHast

3anaauoe KOHIIEHTPUPOBATHCS u
"‘:l:'(‘);if" PacCIIPOCTPAHATHCS.

Cxema OCHOBHOLI

ITupamudvt mubemckoz20

= Komnaekca — 2opwbl Kailaac

(su0 ceepxy). [lokazanvl Mpu 2U2AHMCKUX KAMEHHBIX 3epKand.

[IpuMep BpeMEHHOTO AEUCTBUSA THOETCKUX 3€epKayl — 3arajiouHas
CMEPTh YETHIPEX AJBIIMHUCTOB, KOTOPbIE BO BPeMs SKCIIEAUITAMN COIILIN
C YKa3aHHOU CBAIIEHHON JIOPOTH, a IMOCJie BO3BPAIleHUs 32 OJIUH TOJ
TocTapesiv U YMEPJIH.

MeauiiuHa He CMOIJIa YCTAaHOBUTH HPUYUHY HUX cMepTU. Bce
KaMeHHbIe 3epKajia UMeIT pa3Hyio ¢GopMy U pas3Hble pa3mepbl. O HO
U3 HUX KOTOpOe MMeeT BBICOTY 800M, Ha3bIBalOT « KaMeHHBIU JBOpeI]
CUHaCTbA».

Cuuraror, qTOo OHO
SIBJISIETCSI MECTOM IIepexojia B
JpyTue napasieJibHble MUPBI.
Haubosnpiine «3epraja» —
IUIOCKHE CKJIOHBI 3allaJHON U
CEBEPHOU CTOPOH TIJIAaBHOM
nupamuabsl  Kaiac, oHU
UMEIOT  YETKO  BOTHYTYIO
¢dopmy. BpicoTa KaXAgoro us

HUX — 1800M. Yu€Hble yTBEPIK/IAIOT, YTO TaKUe OTPOMHBIE IIJIOCKOCTHU

MMEIOT CIIOCOOHOCTDh II€peaBaTh SHEPIHI0, KOTOPAs HAKAILJIMBAETCSA B
caMHX IIHPaMHAX, COEIHHSIS €€ ¢ IMOTOKAMH JAPYTUX DHEPreTHUECKUX
cu1 BecesleHHOM.

Cxema pacnoaodxceHus ITupamud komnaexkca Katinaca e Tubeme.
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3epkasa Kaitaca u buoiius.

O TOM, UTO BOTHYTbIE 3€pKajia CIIOCOOHBI «PaCTATUBATh» WJIU
«y?KUMaTbhb» BpeMs, JiBe ThICAYHU JIET Ha3a/ Ha ocTpoBe IlaTMoc mosryqmt
oTkpoBeHue MoanH borocnos. Ho eciu oH yciblman U mepegajgl Ham
3amun@poBaHHyIo B ipuTye nHPopMaIuo, a MysaalieB TOJIbKO YBUAET
U omIMcajJ KaMeHHble 3epkasia Tubera, To akageMuk KosbIpeB ciesan
3€pKaJio, KOTOPOE X0/l BpEMEHMU... MeHsIeT.

OH cuuTasl BpeMsA He aOCTPAKTHBHIM IIOHATHEM, a KOHKPETHOU
SHEPTHel, CHOoCOOHOM WJIM KOHIIEHTPUpPOBaTbcs (TOryia Bpems
«CIKUMAaeTCsI» ), WIU pacIpoCTPaHATHCSA (Torma BpeMs
«pactaruBaetcsi»). CaMbIM MOpPa3UTENIBHBIM SBJISIETCS TOT (PaKT, YTO
JIIOAY, TOOBIBaBIIME BHYTpU 3epkan KosbipeBa, ABHO YyBCTBOBAIU
TOJIOBOKPY>KEHME, CTPax, IEPEHOCUIIUCH B CBOE JIETCTBO.

IATO OOBSICHAETCA TeM, 4UYTO OHHU OyKBaJbHBIM 0Opa3oM
MIOTPY?KAJIMCh B BSHEPTrUI0, UMeHyeMyl0 BpeMeHeM. W 1oz jgelicTBUEM
STOM SHEpPrUM ONIyIaId M3MEHEHUs B caMUX cebe U B BOCIHPUATHU
mupa. IIpu aTom 3epkasa Ko3bipeBa He IIpeBbIIIaINU BbICOTHI B IBA—TPU
MeTpa. A kaMeHHbIe 3epkasia Kaliysaca, mo cBuzieTesibecTBy MyJiialieBa,
pa3mMepoM MOUTH € IBYXKHUIJIOMETPOBYIO TOpY.

Peub upeT, KOHEUHO, O caMbIX OOJIBIINX KaMEHHBIX 3epKajax.
PazmernieHHble onpesiesieHHBIM 00pa30M 110 OTHOIIIEHUIO JIPYT K APYTY,
OHH W CO3JAI0T ’KeylaeMblll 3(PEKT «MAaIIMHBI BPEMEHH», KOTOpAs
CrIOCOOHA TEePEHOCUTDH MTOCBSAIIEHHOTO He TOJIPKO B pa3Hble BpeMEHHBIE
BIIOXM, HO U B JIpyrue MUpbl. Mexay mpoyum, U nupamujipl Erumra
KOTZ]Ja—TO OBLJIM OKPHITHI CBEPKAIOIINME Ha COJTHIIE U3PA3IaMU, TOXKE,
o cytu, 3epkajamu. Hajo ckazaTh, YTO B JAPEBHOCTA IIOYTU Bce
COOpY:KEHUs, UMeIoIlNe NUpaMHUJIbHYI0 (GopMy, ObUIM CHAOKEHBI
MHOKeCTBOM 3epKajl. Jlajiekue HallIu Ipe/IKU 3HAIU TOJIK B O0palieHun
C 5TOU YHUKAJIBHOU 9HepTUen, KOTOPYIO Mbl Ha3bIBaeM BpeMs4.

KcraTtu, 3HaMeHUTBIN sICHOBU/IE U TPOPOK XX Beka darap Keticu
BHUJIeJI Ha JIHE OKeaHa B pailioHe bepMy/icKOTO TpeyrojbHUKa OTPOMHOE
3€pKaJIo, KOTOPOE, IO €ro CJ0BaM, CIIOCOOHO MCKPHUBJIATH BPEMEHHOE
MIPOCTPAHCTBO.

JlomotHeHVE K crIpaBKe (Hen3BEeCTHOE HAYAJIO).

Kaitsiac, Tuber, ropa cBactuku, win HOHapyur-Iymer —
«JIEBITUATAKHAS TOPA CBACTUKHU ».

[ITupora: 30.4483777059657 CIII; Hoarora:
81.3129043579102 B/I.

Bricora (h)=6700M.
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Co cryioHOB TOpBHI Oepyr Hadaso peku HWaguu — IaHr,
bpaxmanyrpa, Wua, Kaau D'angaku, pAaoM — BBICOKOTOPHOE
o3epo MaHacaposBap.

OagHOo M3 32 IUIaBHBIX MHCTUYECKHMX MeCcT Ha J3emJe,
OTKYJA UCXOAAT MUCTUYECKUE U3TyYCHUA.

B HelepPHbIX JadbupUHTAX Kaitsiac XpaHUTCA
JIeTeHJapHbIU Y€PHBIN KaMeHb ¢ OpuoHa.

Yucio 108:

—CyMMa yrJioB 3a1aJHOTO U JIOTIOJIHUTEJILHOTO 3€PKaJl;

—Yu1C10 MOJIMTBEHHBIX UETOK Y JIaM;

—Ecau obotitTu Kaitnac 108 pas (3—4 rozga — 06xoz ropbsl 60 KM), TO
CBSTO;

—Yucmo maspix TupaMul BOKpyr Katiiaca;

—Yucno ocerr cummerpun (18), yMHOKEHHOe Ha YHCIIO
TpaHCaAIuH (6)=108!;

BricoTa BoruyToro 3epkasua 800 M.

I'maBHOe 3amazHOe 3epkaysio Kaiiyjlaca HampaBjeHO TOYHO Ha
erurneTcKkrue IIMPaMUbI, a /JBa «CEBEPHBIX» 3epKajla — Ha
MEKCUKaHCKUe.

Erunerckuii cbuakc cmotput Ha Kaiiiac.

Ocp, mpoBesieHHass oT Kaitsaca Ha NPOTHUBOMIOJIOMKHYIO CTOPOHY
3eMHOro mapa ykasbiBaeT Ha 0. [Iacxmu.

CoenqunuB Mepuauanbl Kaiac ¢ Erumerckumu mnupamMuiaMu,
BBIMZIEM Ha 0. ITacxu.

Paccrostnue ot Kaitmaca g0 Erunerckux mnumpamug  =1/4
MepuinoHasibHOU JimHun Kaitnac—o. [Tacxu.

Ecnu coepyuuth o. Ilacxu ¢ MekcukaHCKUMU IMpaMUJaMU, TO
MPOJ0JI>)KEHNE 3TOU JIMHUM BbIXoAUT Ha Kaitnac. Paccrosinue o.Ilacxu—
MEKCUKAHCKUEe MUPaAMUIAbl =1/4 MepUAUOHAJIIBHOU JUHHU 0. ITacxu—
Katinac.

Paccrosinus ot o. ITacxu 10 MeKCHKaHCKUX nupaMu/ 1 ot Kaiiaca
J10 ETUIIETCKUX MUPAMUJ OJUHAKOBO.

Eciu coeIUHUTD TUHUEN eTUTIETCKUE U MEKCUKAHCKUE TUPaMU/IbI,
TO 3Ta «YETBEPTb» 3E€MHOTO IMapa JIeJUTCA Ha 2 aOCOJIIOTHO PaBHBIX
TPEeyroJIbHUKA.

Ecin coequuuth simHuenn Kaisac ¢ MoHyMeHTOM CTOYHX3H/IK
(Aurmus, FO.Yanbc), TO NMpPOJOKEHHWE 3TOW JIMHUU BBIBOAUT Ha O.
ITacxu, a  paccrogaue  Kainac—CTOyHX5H/P)K  PaBHO 1/3
MepuAuoHasIbHOU JuHnU Kaiiac—o. [Tacxm.
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ITa JIUHUA JeJIUT YKa3aHHYIO0 YeTBEPTh 3€EMHOTO IIapa MOI0JaM.

Eciu OTJI0KUTh HA 3TOU JIMHUU 1/3 paccTosiHuA oT o. [lacxu, To
(IpuMepHO):

—bepmyzapi—Kaitnac=6714 km,

—Kaitnac—CToyHXaHIK=6714 KM,

—bepmynb1—CTOyHX9H1K=6714 KM,

—bepmyabi—o. [Tacxu=6714 kwm,

—Kaiinac—CeBepHbIN TOI0C=6714 KM.

OTMeTuM: cpeJlHUM pajinyc 3eMin =6371 KM.

Bepxuuui 1mpegen cioss  armocdepbl  3eMyid, B  KOTOPOM
MIOJI/IEP’KUBAETCA PelleTKa Ha 16 OKTaBe ¢ MaTpUlled 44444, paBeH
340—345 kM (OT YPOBHS MOPsI).

PaccrostHus 1aHbI yCJIOBHO. JlelicTBUTEIbHBIE PACCTOSIHUSA — UHBIE.
Bce y3s10Bble TepMUHAJIBI CBA3AHBI APYT C APYTOM U BpeMs Iepefadu 1
nprueéMa nHGOpPMalM He 3aBUCHUT OT PACCTOSAHUA MeXAy HUMHU. ITO
JocTUTaeTcs 3a cueéT a3upoBaHUSA U HACTPOUKM MAHTHCCHI (C
3a/Iep;KKON uiu 6e3).

Komiuieke CTOYHXSH/PK — KOHTDPOJIBHBIM, CJIEIUT 3a COCTOSHUEM
IIOBEPXHOCTH OKeaHa, IPU S5TOM OTHOCHUTEJIbHO T'PaBUTAlMM HA 63
OKTaBe KaiubpyeT cpemHuii pagmyc 3emad. I[lpu  sToMm:

6371+340(345)=6711(6716).

1o pagnyc aervicteua CucreM :knu3HeoOecrnedYeHusA 3eMJIH.

OcrasibHbIE Maruvyeckue MecTa M COOTBETCTBEHHO METPUYECKHUE
COOTHOIIIEHUSI — CMOTPH «Marvuka CBATHIX MecT». Oco00 OTMETUM, UTO
KayK/I0€ «CBSITOE MECTO» MMEET COOTBETCTBYIOIIee obecrieueHre, hopmy
JUUISI BIIOJTHE OIIPEIeJIEHHBIX IIeJIeH.

dynxknuu Kaiiaca.

Kaiinac — 370 orpoMHbIi nmoazeMHBbIM KoMIuieke, cogep:xut 4828
MIUPaMHU], U3 HUX 1244 MUPAMH/IbI ¢ IJIaBalolneld reoMmerpuei. I'yorHa
dajieranust — 0 12880 wmerpoB. Kommiekc o0O6cCiIy:KUBaIOT
MaTepUaIn30BaHHbIe OMOCTPYKTYPHI reHotHma 333. Komruteke Kaitnac
co3/laBasics BMecCTe ¢ 3eMJIE.

Kaitsac HeceT IBOMHYIO Harpy3Ky:

—kak Cucrema YpapjieHUsI BCEMH OMOCTPYKTypaMu Ha 3eMJie, JIJIs
ATOr0 UMeEeT apXuB IMaMATH, apxuB [IporpaMm u apXuB BceX KOJIOB JJI
cBA3MU ¢ 000 CucreMoi Ha 3eMIe;

—kak KoMrutekc YpaBieHUsI 1 KOHTPOJIS BCEX OMOCTPYKTYP.
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Bxiiouenue Kaityaca kak Komiiekca YipaBiieHUsI TPOU3BOIUTCA
KaKIbId BTOPDHUK B 03-14-45 (BpeMsa MOCKOBCKOe, JIETHee), U B
TeueHHe CyTOK Bcs UHoOpMalusg He TOJIBKO cobupaeTca U
obpabaTeiBaeTcsi, HO II0 H5TOW UWHMOPMAIUH  MPOU3BOAUTCS
KOPPEKTUPOBKA OTHOCUTETBHO [IporpaMMHbIX GYHKITUHN (Kak MpaBUIO,
3amluChIBaeTCA BUIE0DUIIHBM, KOTOPBIN Y IOMOX0351€K Ha3BaH CHOM).

Kaiiysiac nmeet CBsA3b CO BCEMU CTPYKTypaMHu Ha 3emJie, JUara3oH
TEKYIIUX OKTaB 16-128, mepexoAHBIX OKTaB 12-224, nosHasa Cucrema
WMeeT narla3oH 12-512 okraBbl. KeraTu, 512-Ko 3eMIiu.

YIuBUTELHOE COBIAJIEHUE:

IUIONIA/Ib MATEPUKOB U OCTPOBOB =149.1 MJIH KM2, ILIOIIA/lb
OKeaHOB =361.1 MJTH KM2, cyMMa =510,2 MJIH KM2.

[Mupamuasr Komitekca Katisac BKJIIOUaroTCs, €Cid HEOOXOIUMO
npousBecTy IIporpaMMHYI0 KOPPEKITUIO B PEHIETKax aTMocdepbl OT —
4400 MeTpoOB A0 +12400 MeTpPOB, IPU 3TOM HaxoAauThcs y Kaiiaca
OTIACHO — MOJKHO MOJIYUYHUTh «Ta/PKUKCKUN BapHaHT» —CTapUK B 3 roja.
Heobxoaumyo nHdOpMAIUIO BCe MOIYYalOT U3 PEIIETKU aTMOocdhephl, 1
JIa3UTh Ha TOPY COBceM He 06s513aTesIbHO. 3aMedaHue il HePTAHUKOB —
P TIOIBITKE YTO-JIMOO0 TIPOOYpUTH B paillOHE PACHOJI0KEHUS
Kowmrutekca Kaiinac nmosyuute orvieyxy. CHadajia CHUMYT MO3T, a 3aTeM
yoepyT 63 OKTaBy (pyOarrky).

Kommuieke Kaiisac pabotaer He aBTOHOMHO. OJIHOBpEMEHHO
BKJIIOUAlOTCsl Bce mnomaduHEéHHble Cucrembl KoHTposs (Bcero 484),
['maBHBIN BeraucaurenbHbiil eHTp (Mpaasaus), koopauHaTop (0CTPOB
[Tacxu), Kommieke Ymopasienuss mo3rom atmocdeps! (I'penangus),
Cucrema  cunxpoHuzanuu  BpemeHu  (CTOyHXeH/’K),  apXuB
cnyTHUKOBBIX nocsauui (Chunke y nmupamuzipl Xeorca). Eciu nepes,
BKJIIOUEHHEM HeoOXOJMM HabOp MOIITHOCTH, BKIOUaercs Komruiekc
Bepmyznpl. Kaiiytac mmeeT Bcé HE0OXOAMMOE JIJIA aBTOHOMHOM PaboThI
BO BCEX TPEX MaTEPUATbHBIX MPOCTPAHCTBAX — OKTaBbI 16-64 (TeKyliee),
132-196 (ocHOBHOE), 248-484 (11pu pabore c o6bekTamu, wau HJI0).
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BBenenue.

5.6. JIyna (Hauasio)

Cambiii Heu3yuyeHHbIN 00beKT COJTHEUHOM
CHUCTEMBI

JlyHa — ocobbiii 06bekT CostHeyHOU cucteMbl. imeet cBou HJIO,
3eMJIA JKUBET I10 JIYyHHOMY KasieH1apto. [JIaBHBIN OObEKT MOKJIOHEHUS Y

MYyCyJIbMaH.

Ha JIyHe HUKTO

aMepHuKaHIIEB Ha
3emJie).

1.I's1occapuit

HUKOrZa He Obu1 (mpudbiTHE

JIyHy — 3TO0 MyJaAbTHHWIBM, CHATHIM Ha

DJIeKTPOMAarHUuTHAsA BOJIHA,

(4-7.5)*10% 111

1 Cser (1aMOIa=400-
BOCIIPHHHMAaeMas rjia3om
700 HM)
o PaccrosaHue, mpoxoamumoe 0.3068 mapcek =
2 CeToBOU 1o/ %
CBETOM 3a I'oJ, 9.4605*105M
3 ITapcek (1c) PaccTosiHIE, ¢ KOTOPOTO 206265 a.e=

186




HACTYNUNO BPEMA MPABADbI

CpeqHUM pajinyC 3eMHOM
opOuTHI (1 a.e),
[ePIEHIUKYISIPHBIN YIUTy
3peHUs, BUEH MO/ yTJIOM 1
cCeKyH/a

31¥1015 M

JlrnameTp Haleu

25000 mapcek

lanaktuku

5 || Paguyc Becesennoi 4*1020m
OTO 3BE3IHBIN MeCAL] —

. |mepuoj aBuxkKeHUA JIyHbI HA | 27.32166=2
Cupepuueckuu PHOAA y . 73 /

6 wecs (S) HeOe OTHOCUTEILHO 3BE3/T CYTOK 7 4ac 43
(ToTHBITE 000OPOT BOKPYT MUH
3eMJIH)

. Cunepuueckuti roy ([[Ieproy obpareHUs 3eMIH

(D) BOKpYyT CoJtHIIa
Cu”ommyecKkui
mecsr, (P 29.53059413580..
8 IIU( ) ST=PT-PS cmena ¢a3s 9530594135 "
Capocckuil UK, 201124951 M 36
i METOH
[lepuos obpatnenus JIyHbI
. |oTHOcUTENBHO y370B €€
JApakoHn4yecKuu 27.21222=27
9 OpOUTHI, T.€. TOUEK
Mecsir (D) CYTOK 5 Yac 5 MUH
repecedyeHusl €0 IJIOCKOCTU
PKJINIITUKU
[lepuos obpaienus JIyHbI
An o 27.55455=27
OMAaJIMCTUYECKUH|[OTHOCUTETHHO repures,
10 . CyTOK 13 d4ac 18
Mecsr (A) OJIVDKANINE K 3eMJIe TOYKe
.. MUH
e€ OpOUTHI
JIluaus y3im0B  JIyHHOU OpOUTHI MeEJUIEHHO IIOBOPAYUBAETCs
11 [HBCTPETY BHAKEHHUIO JlyHbI, coBepiias MOJHBIA 060poT 3a 18.6
roJla, TOrJa Kak 0osbIasi och JIYHHONM OpOUTHI TIOBOPAYUBAETCS B TY|
»Ke CTOPOHY, KyZia ABu:keTrcA JIyHa, ¢ nepuoziom 8.85 roga
AITEKC
UIssm6na—I'epkyitec, PacIoI0XKeHO BBIIIIE
(HampaBiieHue o . o
12 [JIABHOM  TJIOCKOCTU  3BE3JHON  CHCTEMBI
JIBI>KEHUS
(cMmelieHHeE 6 IIK)
CosiHIIA)
13 |Buemusas rpanuna CosiHeuHol cucrembl (cdepal 1 mk=2%105a.e.
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Xwusia)

14 |['panurna CosmHeuHol cucrembl (opbuta IlimyToHa) 39 a.e.

AcToHOMUYECKasA eUHHIA — PACCTOsIHHE 3eMJIU

*106
no ConHua (a.e.) 149,6"10%kM

15

Paccrossune C.C. OT IIEHTPaJIbHON IIOCKOCTHU

16 8000 1k
["anakTUKN
JluneliHaa ckopocth aBmkeHUsA C.C. BOKpyT

17 220 KM/cCceK
["aytakTUUeCKOro 1eHTpa
COJIHIIE

1 |Paguyc 6,06*105 KM

2 |[Tepumetp 43,73096973%105 KM

3 |[duametp 13,02*105KM
YckopeHHe CBOOOMHOTO ITafieHHsI Ha YPOBHE

4 p . & an yP 270 M/ceKk2
BU/IUMOU IIOBEPXHOCTHU

5 |Cpenuuii iepuoy BpaieHusa (3eMHBIX CyTOK) 25,38

6 (HakyoH 3KBaTOpa K SKJIUIITHKE 7,250

7 (lanpHOoCcTh COJTHEYHOTO BeTpa 100 a.e.

IIpu6sL1i0 3 JIyHBI. 2 JIyHbl YHUYTO:KE€HBI ILIAaHETOU

(PasToH), KOTOpas B3opBaJjIa ceosl.
ITapameTpsI ocraBiuemnca JIyHbr:

N | OHIINKJIOIIE U

1 OpbuTta — syuTUnTHYECKast

> | JKCIIEHTPUCUTET 0.05490

3: Paguyc R 1737,983 KM

4: J{uametp 3475,966 KM

5: OKpy>KHOCTbD (IIepuMeTp) 10920,0692497 KM

6 |Amoremuix 405500 KM

7: [lepurenuii 363300 KM

S | Cpennee paccrossHuE 384400 km

9 ﬁzlc)zlgzlh{;pn cucrembl 3emusid — JIyHa OT LeHTPA 4670 K

; Paccrosinue mexxy nieHTpamu 3emiu u JIyHbl:  (379564.3 KM,
Atioresinu yTOJI 38384640
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[lepuren KM, yroJi 36

Hak1oH mI0CKOCTH OpOUTHI (K TJIOCKOCTH , \

SKJIUITUKHN) 5°0843-4

CpenHss CKOpOCTh M0 OpOUTe 1.023 KM/ cex
(3683 km/u4ac)

CYTO‘IHa}.I. CKOPOCTh BUJIIMOTO JABMKeHUS JIyHBI 13.20

cpesu 3BE3]T

[lepuop OpOUTATLHOTO JIBU KEHUST

(cumepuuecknuii  Mecsam)=Ilepuogy  oceBoro|27.32166 cyr.

BpallleHUs

Cmena a3 (CuHOAUUECKUI MECSIIT) 3;5305941358

JkBaTOp JIyHBI MMeEET ITIOCTOSHHBIA HAKJIOH K 1032'47"

TJIOCKOCTH DKJITUTITUKHU

JInGpamus 1mo A0JIToTe 7054'

JInGpamus 1mo mupore 6°50'

HabromaemMast moBepxHoCTb JIyHBI 59%

YrioBoii pagmyc (c 3eMJH) BHUIHUMOIO JIHCKA|
JIyHbI (Ha cpefHEM paCCTOSTHUH)

3105.16"

[[s101118/1H TIOBEPXHOCTH

3.796* 107KM2

O0beM 2.199*101°KM3

Macca 7.35%10'T (1/81.30
oT M. 3.)

CpenHsAA IJIOTHOCTD 3.343 1/CM3

c JIyHbl yroa 3eman 48’

[[10THOCTh MOHHOU CTPYKTYpPbl pAaBHOMEDHA W
COCTaBJIAET

2.4 Kr/ams

2. B cocTtaB MOHHOU CTPYKTYphl BXOJAT HOHHBIE 0Opa3oBaHUS
MpaKTUYECKU Bcel TaOIUIBI HOHHBIX CTPYKTYP KyOUUECKOU CTPYKTYPhI
c mpeobsamjanueM S (cepbl) U PaAHMOAKTHUBHBIX PEAKO3EMEbHBIX
asieMeHTOB. IloBepxHOoCTh JIyHBI chopMHUpoOBaHa IyTEM HaObLIEHUA C
MOCJIEAYIONIUM Pa30TPEBOM.

Ha nogepxnocmu JIynst HUMe20 Hem.

]IYHa HMeEET ABE IIOBEPXHOCTH — BHEIITHIOIO 1 BHYTPEHHIOIO.
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IT10111a/Th BHEIITHEI ITOBEPXHOCTU — 120%106kM2 (Ko JIyHBI —
koMmIuiekc N 120), BHyTpeHHEH ITOBEPXHOCTH — 116%101°M2 (MacKa
KO/1a).

Cropona, oOpaieHHast K 3eMJie, TOHbIIE Ha 184 KM.

LIeHTp TSAKECTH pacroJiaraeTcs 3a reOMeTPUUECKHUM IIEHTPOM.

BayTpu JIyHbI €CTh BCE
HeOoO0XO0AMOe IJIs KU3HU 66:

—coOCTBEHHOE OCBEIIEHUE,
53.875875 okraBa (63T1a);

—ycKopeHue 1.52 g (BHyTpH);
LenTp —Ha MOBePXHOCTU 1,633 g;
TAXECTH
\ —120 JIIOKC/KB.METP OCBEIIEHHE;

—64 okTaBa oOecIIeueHHUe KU3HU;

—Ipyrue OKTaBbl, HEOOXOIUMBI€]
TS 2KM3HeobecIIeueHu .

B cpensem 1moTepu COCTaBJSIIOT 10
45%, A0 3eMan JO0XOAUT 50—55%
M3TydeHU.

Bce xoMILIEKChl HAJIEXKHO 3alUIeHbl U He OOHapyKUBaloT cebs
Jlaske mpu pabore.

B MomeHT wumIynbca (M3JIyuyeHHsA) MOKET He 3HAYUTEIbHO
U3MEHUTHCS CKOPOCTh BpaleHus uin opobura JIynsl. KommeHcamus —3a
cyeT HAIMPaBJIEHHOTO U3JIy4eHUS OKTaBbI 43. DTA OKTaBa COBIIAJIAET C
OKTaBOU peNIeTKH 3eMJIU 1 HE HAHOCUT Bpea.

Komruiekcsl Ha JlyHe mpeaHasHaueHbl B IIEPBYIO OYepesb, IS
MO/I/Iep>KaHusA aBTOHOMHOTO »KH3HeoOecIeueHns, 1 BO—BTOPBIX, JJIA
obecnieuenus (B ciydae MU30bITKA 3apsAA0BOTO SKBHBAJIEHTA) CHUCTEM
J)KU3HeoOeceueHs Ha 3eMIIE.

I'maBHadA 3azaya — He U3MeHATh ajabOeno CosHeunon CHcTeMbl, U
3a CUET Pa3HOCTHBIX XapaKTEPUCTHK, C Y4€TOM KOPPEKIIUU OPOUTHI, 3Ta
3aj1aua BHIIIOJTHEHA.

l'eoMeTpuueckn B CYIIECTBYIOIIUM JO OTOTO 3aKOH (HOPMHBI,
ITO3BOJISIOIINH BBIIEP;KUBATh 28.5—7IHEBHBIX  TaKT  CMEHBI
IOCJIEZIOBATEIbHOCTY U3JIydyeHUH (Tak HasbiBaeMble as3bl JIyHBI),
UAeaJbHO BIHMCAHbl NUPaAMUAbl KOPPEKIWH, UTO 3aBEPIIUJIO
KOHCTPYKITHIO KOMILJIEKCOB.
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Bcero cymiectByer 4 dasbl. IlomHasa JlyHa uMeeT MOIITHOCTh
U3JIydeHUus 1, octasibHble ¢das3sl — 3/4, 1/2, 1/4. Kaxnaa daza — 6.25
JTHEU, 4 THS HET U3JIyUYeHUN.

TakToBass yacToTa BceX OKTaB (KpoMme 54) — 128.0, HO IUIOTHOCTh
TAKTOBOM 4aCTOTHI MaJjia, U MIO3TOMY SIDKOCTh B OIITUUECKOM JHalla30He
He3HAuUMuTeJbHA.

[Ipu KOppeKIuu OpOUTHI HUCIOJIb3yeTCsA TaKTOBas yacToTa 53.375.
Ho sTa yacTtoTta MOXXeT U3MEHUTDh PeNIeTKY BEPXHETO CJIOS aTMOC(epHl,
1 MOKeT HaOoaaTbest 3 dekT audpaKium.

B wactHOCTH, ¢ 3eMyin KosmdyecTBO JIyH MOXKeT OBITH 3, 6, 12, 24,
36. ATOT 3PPeKT MOKET IMPOAOJIKATHCA MAKCUMYM 4 4daca, IIocjie 4ero
pelleTKa BOCCTAaHABJIMBAETCA 3a CUET 3eMJIU.

JlnuTesibHasA Koppekius (mpu HapylleHUn anbbeno CoHedHOH
Cucrembl) MOKET MPUBECTU K OITHYECKOMY OOMaHy, HO IIPH 3TOM
BO3MO’KHA JINKBUJIAIIMS CJI0S 3AIUTHI.

3. MeTpuka npocrpaHcrBa.

BBenenue.

W3BecTHO, YTO aTOMHBIE 4Yachl, YCTAaHOBJICHHblE HAa BepIIVHE
Hebockpeba U B €ro ImnojBaje, IMOKa3bIBAIOT pa3Hoe BpemsA. JlobGoe
IIPOCTPAHCTBO CBA3aHO CO BPEMEHEM, U IIPU YCTAaHOBJIEHUU JAaJIbHOCTU
U TPAeKTOPUU HEOOXOAMMO MPECTABUTh HE TOJIBKO KOHEUHBIA ITyHKT
cJe/loBaHMs, HO U 0COOEHHOCTU MPeo0JIeHUs 3TOTO IyTU B YCJIOBUAX
n3MeHeHus (PyHJaMEeHTAIbHBIX KOHCTAaHT. Bce acnekTsl, CBA3aHHBIE CO
BpeMeHeM, OyAyT IPUBEJEHBI B « METPUKE BPEMEHU ».

esnbro HaCToAIIeN IJIaBBI ABJIAETCA oIpeJiesieHue
JIeCTBUTEIbHBIX 3HAYEHUUW HEKOTOPBIX (DYHJIaMEeHTaJIbHbIX KOHCTAHT,
HatnipuMep, napcek. Kpome Toro, yuutbiBasg, ocobyio posb JIyHBI B
cucTeMe Ku3HeoOecreueHUs 3€MJIM, YTOUYHUM HEKOTOpble MOHATHS,
ocrarolyecsi 3a paMKaM{ HAy4YHBIX MCCJI€/IOBaHUM, Hampumep,
smbparuio JIyHbl, Korja ¢ 3eMJIn BUJIHO He 50% moBepxHOcTU JIyHBI, a
59%. OTMeTHUM TaK:Ke IPOCTPAHCTBEHHYIO0 OPUEHTALIUI0 3eMJIN.

4. Pouib JIyHBI.

Hayke wu3BecrHa orpomMHada posb JIyHBI B cucreme
*ku3HeoOectieueHus 3emud. [IprBeieM JIUIITb HEKOTOPBIE TPUMEPHI.

—IIpu mosrHOU JIyHe yacTUYHOe ociabeHne CUJIbl TPUTSIKEHU
3eMJIu TIPUBOJIUT K TOMY, UTO PACTEHUs BIIUTHIBAIOT OOJIbIIIE BOABI U
MHKPO3JIEMEHTOB U3 IIOYBBI, MOITOMY COOpPaHHBIE B 3TO BpeMsA
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JeueOHbIe TpaBbI OKa3bIBAIOT 0COOEHHO CIJIbHOE
BO3JelcTBHE.

—Jlyna, u3—3a Osm3ocTh K 3eMiie, CHJIBHO BO3JIEHCTBYET CBOUM
rPaBUTAIIMOHHBIM II0JIeM Ha 3eMHyl Owmochepy U BBI3BIBAET, B
YACTHOCTU, HU3MEHEHUs MAaTrHUTHOTO ToysA 3emiau. Putm JIyHBI,
MPUJINBOB W OTJIMBOB BBI3BIBAET B Omocdepe H3MeHEHUs HOYHOU
OCBEIIIEHHOCTH, JIaBJIEHHUs BO3JlyXa, TEMIIEPATYpbl, JIEHCTBUUN BeTpa U
MarHUTHOTO I0JIsI 3EMJIU, a TaKXKe YPOBHS BOJBI.

—PocT pacTteHuil U ypoxkail 3aBUCAT OT 3Be3HOro putma JIyHbI
(mepuop, 27.3 HA), a aKTUBHOCTD JKUBOTHBIX, OXOTAIINXCSA HOYbIO WJIN
BeYepOM — OT CTeIleHU APKOCTHU JIyHBI.

—IIpu yobiBanuu JIyHbI CHHZKAJICSA POCT pAaCT€eHHH, KOraa
JlyHa mpuoObiBajia — yBeJIUUNBAJICA.

—IlosiHOJTyHHUEe CKa3bIBaeTCsd Ha POCTE MTPECTYIIHOCTH
(arpeccuBHOCTH) Yy JIIO/IEH.

—BpeMsa co3peBaHuA AUIEKJIETKH Y KEHIMUH CBA3aHO C
purmMomMm  JIyHBI. KenmpHa  CKJIOHHA  NPOU3BOAUTH
ANUINEKJIETKY B TOU (pasze JIyHBI, KOrja OHA poaUIach caMma.

—IIpy TOJHOJIYHMM ¥M HOBOJIYHHUH YHCJIO KEHIIUH C
MeHCTpyalueu 1ocTuraet 100%.

—Bo Bpemsa yoObiBamwimeuw @as3pl BO3pacTaer YHUCIO
POKIAAEMBbIX MAJBUYHUKOB, U I[MOHHIKAETCA KOJIHUYECTBO
EBOYEK.

—CBazpb0bl OOBIYHO IPOBOJAT BO BpeMs BO3pacTaHUA
JIyHbI.

—IIpu Bo3pacranum JIyHBI cesasM TO, YTO pacrer Hask
IIOBEPXHOCTHIO 3eMJIH, MMPU YObIBAaHUM — HA0O0O0OpPOT (KIyOHM,
KOpPEHbA).

—/IpoBoceku pyoAaT AepeBbsA npu yobiBawlneu JIyHe, T.K.
IEPEBO COZEPKUT B 3TO BpPEeMA MEHbIIE BJIard M J0JIbIIIE He
IoJABepraercs rHueHUIo.

—IIlp NOJHOJYHHMM ¥ HOBOJIYHHUH  HaOJI0Jaercsa
TEHAEHIINA K YMEHbIICHUI0 MOYEBOM KHCJIOTHI B KPOBH, 4-U
JIEHDb MMOCJIe HOBOJIYHUSA — caMble HU3KHE MOKa3aTe Iu.

—IIpuBUBKY IPU MMOJTHOJIYHUH OOpeYeHbI HA ITPOBAJI.

—IIpu MO/THOJIYHUH yXYyAIIIAIOTCS JIETOUYHbIE 3a00IeBaHus,
KOKJIIOI, aJIJIeprus.

—IIlBeTHOE 3peHHE y 4YeJIOBEKa IOAYUHAETCA JYHHOU
IEePUOAUIYHOCTH.
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—IIpy ODOJHOJYHHM — NOBBINIEHHAsA AaKTUBHOCTh, IIPU
HOBOJIYHUHU — IIOHUKEHHAaA.
—IloacTrpurarbCca NPUHATO NPU MOJTHOJIYHUH.

—Ilacxa — mniepBoe BOCKpeceHbe II0CJIeé BECEHHEero
PaBHOJEHCTBUA, IEPBBIU IEHb
ITosrHOMIYyHUA.

Takux IpUMEPOB MO>KHO MPUBECTU COTHH, HO YKe TO, 4To JIyHa
CYILLIECTBEHHO BJIMAeT HA BCE ACHEKThl >KU3HU Ha 3emiie, BUJHO U3
BBILIENIPUBEEHHBIX IpUMepoB. UTO Mbl 3HaeM o0 JIyHe? 9TO TO, 4TO
IpuBejieHO B Tabsmax no CoTHEUHOU cUCTEME.

W3BecTHO Takke, 4To JIyHa He «JIe’KUT» B IJIOCKOCTU OPOUTHI 3eMIu:

YTOuHEHHbIE
3HAUEHUsA VYIJIOB
[IPUBEJIEM B
KOHIIE
HACTOSIIEeN
TJ1aBHI.
CTBUTEJIbHOE
sHayeHue JIyHBI,
)yOEHHOCTEH ee
)'WKTYPBI,
SHAUEHUS
23%6 38 MBeIEHbI B
Op6ura 3emau %7 0q NJIOKEHUU, 151
T1a—TO u

JHUKAIOT BOIIPOCHI
BpeMeHU "
DCTPAHCTBY —
"KOJIBKO
J1IaCOBAaHO Bce ¢
ICTBUTEIbHBIM
TOSIHUEM 3eMJIHN
¢ HeOThbeMJIEMOH
rTbi0  CostTHEUHOU
CTEMBI.

PaccmoTpuMm cocTtosiHMe TJIaBHOM aCTPOHOMHUYECKOU €NHUIIbI —
ImapceKk Ha OCHOBAaHUU TeX JIAaHHBIX, KOTOPbIMH pacroJiaraer
COBpeMeHHas HayKa.
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5.6. a. /Iyna (mpoaoJ:zxeHue)

5. /JledicTBUTEJIbHOE 3HAYE€HHE ACTPOHOMHYECKOMN

€INHUIBI PACCTOAHUA.

Ecsin ocTaBUTH TO, UTO 32 aCTPOHOMUYECKYIO €UHUITY PACCTOAHUSA
HeoOXO0ZIMMO B3ATh paccTossHue oT 3emutu 10 CoJsHIIA, TO ee 3HAYEHHE
HECKOJIbKO Jipyroe. V3BecTHbI 2 3HadeHHs: abCOJIIOTHASA CKOPOCTH
IBYKEHUS 3eMuin V=29.765 KM/ceK U yToJl HaKJIOHA AKBaTOpa 3eMJIU K
SKJIUIITHKE =23°26'38", unm 23.44389°. Eciin 11o/iBepruyTh COMHEHUIO
9TH JiBa 3HAUEHUsI, BEIUYNCIIEHHbIE ¢ aOCOIIOTHOU TOYHOCTHIO 32 BPEMsI
MHOTOBEKOBBIX HAOJII0[eHUH, 3HAUUT Pa3PyIIUTh BCE, YTO U3BECTHO O
Kocmoce.

Tenepb HacTajia IIOpa MIPUOTKPHITh HEKOTOPbIE TAUHBI, KOTOPBIE U
Tak ObLIM M3BECTHBI, HO HAa HHUX HHUKTO He obpalaj BHUMaHHSI. ITO,
BO—IIEPBBIX, TO, UTO 3emasn dsuzaemcs 6 npocmpaHcmaee no
cnupaau, a He no opoume Kenaepa. N3BecrHo, uro CosHIE
repeMeniaeTcs, HO OHO IlepeMelaeTrcsi BMmecTe co Bceil Cucremow,
3HAUUT, JBUKEHHWE 3eMJIM MPOUCXOAUT IO cupaivu. Bropoe — 31O TO,
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yto cama Coaneunas Cucmema Haxooumesn 6 noae delicmeus
I'pasumauvuonHozo penepa. Uto 3T0 Takoe, OyeT TOKa3aHO HUXKE.

W3BecTHO HajiMyue CMeEIeHUs I[eHTpa TPaBUTAIMOHHON Macchl
3emuin B cropoHy IOxHOro mosroca Ha 221.6 kM. OpHako 3emiid
JBUTAaeTcs B OOpaTHOM HampaBiieHuu. Eciau Obl 3eMss  MIPOCTO
nBurasiach Obl 1Mo opbute Kemsepa, o BceM 3aKOHaM JIBUXKEHUS
rPaBUTAIIMOHHON Macchl JBHXKeHHe Obuio Obl Brepen HOKHBIM
IIOJII0COM, a He CeBepHBIM.

Bostuka 3/1ech He ToJIydaeTcs U3—3a TOT0, UTO MHEPIIMOHHAA Macca
MpUHsIa ObI HOpMaJIbHOE TOoJIoKeHre — KOKHBIM ITOJIFOCOM B CTOPOHY
JBUKEHUS.

Opnako J1r000M BOJIYOK MOJKET COBEpIIaTh BpallleHUe Co
CMEIEeHHON TPaBUTAIIMOHHOU MAacCOUM TOJIBKO B OHOM CJIydyae — KOTJia
OCh BpallleHHs CTPOTro NepIeHAUKYJIAPHA IIJIOCKOCTH.

Ho Ha BOJIYOK [AEUCTBYIOT HE TOJIBKO COIPOTUBJIEHUE CPEZbl
(Bakyyma), pmaBiieHUe Bcex wuanydeHud orT CosiHIla, B3auUMHOE
rpaBUTAlIMOHHOE JiaBjeHue Apyrux cTpykTtyp CosHeuHolt CuHCTeMBI.
[TosToMy yrosi, paBHBIH 23°26'38" UMEHHO C YyY4eTOM BCeX BHEITHHUX
BO3JEUCTBUM, BKJIIOUAsd BO3JAEUCTBUS T'PABUTAIMOHHOIO pemnepa.
Opo6ura JIyHbl UMeeT 0OpaTHBIN yToJI K opbuTe 3eMu U 3TO, Kak OyAeT
II0Ka3aHO HWXKe, HE COOTHOCUTCS C pPacueTHbIMU KOHCTAaHTaAMU.
[IpenacraBum cebe MUWJIMHAP, HA KOTOPBIM «HaMoTaHa» cnupasb. [llar
cnupann=23°26'38". Paaumyc cnupasm paBeH paauycy UIWINHJAPA.
PazBepHeM 0H BUTOK 3TOU CIUPAIU Ha TJIOCKOCTb:

Paccrosaue
or Touku O 10
A TOUKH A (ammorei u
arorei) PaBHO
039311964 KM.

Torpa pmuHa
opbuthl Keruiepa:

[ABuXeHHe 3eMaH oT
Anores k Anorew

OB=0OA*cos
MocrynatensHoe 23.44839=
ABHXEHHE JeMaH
BMecTe ¢ ConHevHoH 861771884a6384
C23%6'38” Sycrenug KM, oTcroza
0 Maockocts opeuTH Kenaepa pacCToAHUE oT

[leHTpa 3eMJId 10
neaTtpa  CosHIa
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oynet paBHO
137155371,108
KM, TO €CTDhH
HECKOJIBKO
MEHDbIIIE TOTO
3HAUEHUA,

KOTOPO€E HM3BECTHO
(ma 12344629
KM) — IIOUTH HAa
0%. MHoro »sT0
15007t MaJIo,
[MOCMOTPUM Ha
[IPOCTOM
npumepe. IlycThb
CKOpPOCTb CBeTa B
BaKyyMe
COCTaBJIAET
300000 KM/CeK.
[Ipu 3HaueHUU 1
rmapcek=149.5
MJTH.KM BpeMsl
MIPOXOK/IeHU
CosHeUHOrO JIy4a
or ConHma o
3eMJIA COCTABJISAET]
498 cek, 1mpu

BHAYEHUU 1
mapcek = 137.155
MJIH. KM 3TO
BpeMsi OyzneT

COCTaBJIATh 457
CeK, TO eCTh Ha 41
CEKyH/Iy MeHbIIIE.

JTa Pa3HOCTh MOYTU B 1 MUHYTY UMeeT KOJIOCCAJIbHOE 3HAUeHUE,
TaK KakK, BO-TIEPBBIX, MEHAIOTCA Bce pacctosgHus B Kocmoce, u, BoO-
BTOPBIX, HAPYIIIAeTCsI TAKTOBBIN MHTEPBAJI CUCTEM JKU3HEOOecIeueHusl,
NMpUYeM HAKOILUIEHHAasdA WM He J00OpaHHasA MOIIMHOCTh CUCTEM
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JKU3HEeo0ecneueHusA MOKeT MPUBECTU K CPhIBY paboOThI caMOM

CHUCTEMbI.

6. 'paBUTAIITNOHHBIN penep.

HanpaBneHue
NBHXEHHA

lMaockocTb
IKAHNTHKH

Bausnaue
rPAaBUTAIIMIOHHOTO penepa Ha
M3MeHEHHe OpOUTHI  3eMJIu
Oyzet paccMOTpPeHO B
CJIeTyIOIel TyIaBe.

HN3BecTHO, UTO IJIOCKOCTH
PKJIUIITUKH  HMMeeT  HAaKJIOH
OTHOCHUTEJIBHO CHUJIOBBIX JIMHHUU
rPaBUTAIMOHHOTO pelepa, HO
HallpaBJIEHUE JIBIDKEHUS  —
MePHEeHINKYISIPHO STUM|
CHJIOBBIM JIMHU M.

4. JInopamusa JIyasl. PaccMOTpyM yTOUHEHHYIO CXeMy OpPOHUTBI

JIyHbI:
YT1bl TPYIIIBL At
max 5°18'58.42
min | 2 aroreni,
5°17'24.84"
Mepureaunn o
s e [IEpUTeJINU
s YI‘JII)'I rpyH}H)I B:
i (R 4°56'58.44
| aIToTeJINiH,
\ Anoren //) 4°58'01"

repureni

YuuThIBas TO, YTO
3eMJIsl IBUTaeTcCs
[0 COUpaId, Aa
TaKKe psMoe
BO3/I€HICTBHE

TPABUTAILMOHHOTO
perniepa, Ha JlyHy|

OTOT peIIep TAKXKE
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A OKa3bIBAEeT
- IpsAMOe
BOBJIEMICTBHE, YTO
BUJIHO U3 CXEMBbI
pacueTa yrjioB.

ABuxeHHe 3eMAH oT
Anores Kk Anoremw

MocrynatenbHoe
NABHXEHHE JeMaH
BMecTe ¢ ConHEYHOH
CucreMoHn

C23%6 38
Mnockoctb opeuTH Kenaepa

7. IIpakTHYeCKOe HUCII0/Ib30BaAHUE KOHCTAHTHI «IIapCeK».

Kak ObLTO TMOKa3aHO paHee, 3HAUE€HHE KOHCTAHTHI «IIapCeK»
CYIIIECTBEHHO OTJIMYAETCA OT TOU BEJUUYMHBI, KOTOpas HUCHOJIb3yeTCAd B
IIOBCETHEBHON  NpaKTUKe. PaccMOTpUM  HECKOJIBKO  IIPUMEPOB
HCHOJIb30BAaHUA 3TON BEJTUIUHBI.

8.1. KoHTpOJb BpEeMeHU.

Kaxk u3BecTHO, J11000€ cOObITHE Ha 3eMJIE ITPOUCXOAUT BO BpEMEHH.
Kpowme Toro, n3BecTHo, 4TO 11000 KOCMUYECKHH 00BEKT, 00 1a a0
HEWHEPIITMOHHOW Maccoi, uMeeT CcOOCTBEHHOe BpeMs, KOTOpoe
obecrieueHO TaKTOBBIM I'eHEPATOPOM BBICOKOM OKTaBbI. JIjis 3eMsu 3TO
128 oOkTaBa, U TaKT=1 ceKyHJe (OHOoJoTHUYecKUil TaKT HEMHOTIO
OTJINYaeTCs — KoJulauaepbl 3eMJId JAaloT TakT 1.0007 CEKYHbI).
NHepuyoHHAas Macca UMeET BpeMsl »KU3HHU, OIIPeeIseMOe TTIOTHOCTHIO
3apsAJ0BOTO SKBUBAJIEHTA U €ro 3HA4YeHWEM MPU CBA3UM HMOHHBIX
CTPYKTYp. JIto6ast HenHEPIIMOHHAA Macca 00J1aZlaeT MAarHUTHBIM II0JIEM,
M CKOPOCTh Ppaclaja MarHUTHOTO TIIOJIs OIpesesiseTcss BpeMeHeM
pacrajza BepxHer CTPYKTYPhI U MOTPeOHOCTHI0 O0jiee HU3KUX (MOHHBIX)
CTPYKTYp B aToM pacmaze. Jjmsa 3emiu, yuuTbiBasg ee BceneHcKui
MacITad, MPUHATO €IMHOE BPEMS, KOTOPOE U3MepsieTcsl B CEKYH/IaX, U
BpeMs — (YHKIMS MIPOCTPAHCTBA, KOTOPOE MPOXOAUT 3eMJIsA 3a OJUH
MOJTHBIA 000pOT, MOCTYHATEJBbHO JIBUTAsCh IO CIHpAIN BCJAES 3a
CostHLIEM.

B Takom ciyuae JoKHA OBITh HEKOTOpAas CTPYKTypa, KOTOpas
MIPOU3BOJIUT OTCEUKY «0O» BPEMEHH M OTHOCHUTEJIbHO 3TOTO BpEMEHU
MIPOU3BOJINTh  OIpeJieJIeHHble  MAHUMNYJIAIHUU C  CHCTEMaMU
’)ku3HeobecrieyeHnsi. He wumes TakoW CTPYKTYpbl, HEBO3MOKHO
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obecrieyuTh KaK yCTOUYMBOE  IIOJIO)KEHHWE  CAaMOU  CHCTEMBI
’KHU3HeoOecCITeueHUs, TaK U CBA3U CUCTEMBI.

Panee paccMaTpuBasioch JIBUXKeHHE 3eMJIH, U ObLJIO BBIBEJEHO, UTO
pasuyc opOUTHI 3eMJIN CYIeCTBeHHO (Ha 12344629 KM ) OTIMYaeTcs
OT MPUHSATOTO BO BCEX U3BECTHHIX pacueTax.

Ec/ii NpPUHATH CKOPOCTH PacCIpOCTPAaHEHHs TI'PAaBUTO—MarHUTO—
3JIEKTPOBOJIHEI B KocMoce V=300000 kM/ceK, TO 3Ta pa3HOCTh OPOUT
7IacT 41.15 CeK.

MOXHO He COMHEBAThCS, YTO TOJIBKO 3TO 3HAYEeHHE BHECET
CyIIleCTBEHHbIE KOPPEKTUBHI HE TOJIBKO B MPOOJIEMBI pellleHus 3aaad
’Ku3HeoOecIleueHns, HO KpailHe Ba’kKHO — B CBsA3b, TO €CTh COOOIIEHU
IIONPOCTY MOTYT He JIOXOAWTh JI0 Ha3HAYeHUs, 4YeM MOTYT
BOCITOJTb30BAThCSI MHBIE ITMBUJTH3AIHH.

Otcrojla — HaJ0 MNOHUMATh, KaKyl0 OTPOMHYI POJb UIPaeT
byHKIIUA BpeMeHU Jla)kKe B HEWHEPIMOHHBIX CHCTEMAax, I03TOMY
PacCMOTPHUM ellle pa3 TO, YTO BCEM XOPOIIIO U3BECTHO.

8.2. ABTOHOMHBIE CTPYKTYPbl KOHTPOJII CHCTEM
KOOpAUHAIUU.

HeoObIyHO, HO K CHUCTEME UMEHHO KOOPAWHALIMU CJIeZlyeT OTHECTU
nupamusy Xeorca B Jiub—I'use (Erumer) — 31° BOCTOUHOUM JOJATOTHI U
30° ceBepHOU IINPOTHI.

HeoObIYHO TO, YTO YTOJI
BXO/a B IUPAMULY)|
cocTaBjsieT 25°15, U TIIpU
JTHEBHOM ITI0JIO>KEHUU TOYHO
HanpasieH Ha [lonapHyio
a=230.37 M 3Be3ny. Ho Takoro yria B
h=146.59 m ACTPOHOMMHU HET, IO3TOMY U
CYUTAIOT MUPAMUJy IIPOCTO
PUTyaJIbHBIM KOMILJIEKCOM.
[Ipoussens HECJIOXKHBIE
pacueTsl (CM. IPUJIOKEHUE),
[OJIyYUM, 4YTO HMEHHO
TaKoOW yroJi ObUI y 3eMJIN B
YCJIOBUAX OTCYTCTBUA JIYHBI.
OTO 3HAUUT, UTO OCTaBJIeH
cJie]; UCXOJHOTO COCTOSHUS]
3eMyid, W YTOJ HaKJIOHA

2515
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BDKBATOpA COCTABJISA
UMeHHO 25°15. Ha CKOJIbKO
PKe  H3MeHWIach opoOuTa
3eMsid  OpU  IOSABJIEHUU
JIyHBI?

OOmui myTh 3eMJIM 3a OJHUH 000POT COCTaBJIIET 939311964 KM,
TOrga  Ipoekius Ha  opbury  Kemepa: 939311964 cos
(25.25)°=849565539,0266.

Pagnyc Rux=135212669,2259 KM. Pa3HOCTh MeEXKIY
HNCXOJHbIM u TEKYII{AM COCTOSITHUEM COCTaBJIsSAET
14287330,77412 KM, TO €CTh IPOEKIUA OpPOUTHI 3eMIH
HU3MEHWIACh Ha t=47,62443591374 cek. MHOro 3To mjill MaJjio
— 3aBHCUT OT Ha3HAYEHUsA CHCTEM YIOpaBJIeHUA U
JJINTEJTbHOCTBIO CBA3U.

9. NcxoaHbIN penep.

MecTOonoJI03KEHHUE UCXOHOTO penepa — 37°30 BOCTOYHOU JI0JITOTHI
U 54°22'30" ceBepHOM MIMPOTHI. HaKJIOH ocu perepa COCTaBJISET
3°3730° k CeBepHomy moJsirocy. HampasieHue pemepa: 90°—
54°22'30"-3°37'30=32°.

Hcnonb3ya 3Be3AHYI0 KapTy, HaXOAUM, YTO MCXOJHBIA penep
HaIpaBJIeH Ha co3Be3/iue bosbiioit MmeaBeaullsl, 3se31a Merper (4—5
3Be3zia). CieioBaTesIbHO, UCXOJHBINM penep OBLI CO3/MaH YyKe IpHU
Hamuyuu JlyHbl. 3aMeTHM, UTO MMEHHO 3Ta 3Be3Jla OoJibllle BCeX
nHTepecyer actpoHoMoB (cM. H. MoposoBa «Xpucroc»). Kpome Toro,
aTa 3Be3/1a Ha3BaHa nMeHeM lO. Jly:kkoBa (Apyrux 3BE€3/1 He OBLIO).
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5.6. B. JIyHa (ImpoaoJizxeHue)

10. OpueHranus.

Paccmorpum  cieyroniyio
CXeMY:

[Tociie mosiBeHuss JIyHBI
32 CueT U3MEeHeHUsA yIJia
HAKJIOHA JKBaTtopa Ha 1°4822"
[IPOU30IILIIO CMeIlleHe OPOUTHI
3emuin. IIpu  coxpaHeHuy
[M0JIOKEHU S HavyaJIbHOTO
periepa, KOTOPHIM Ha CETOH:A
y>Ke HHUYEero He OIpeeiserT,
OCTaJICI TOJIBKO UCXOJHBIN
penep, HO TO, 4UTO OyAeT

I[IOKAa3aHO HHXKE, MOXKET HAa
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Moaspuas [EPBBI  B3IVIAJA IOKA3aThCS
apesha MaJIEHbKUM HeJIopa3yMeHUEM,
JIETKO MOTIPAaBUMBIM.
Oanaxo 3/1€eCh "
KpoeTcsa TO, 9TO B
Merpey COCTOAHUMU IPUBECTU
N VII00Y10 CHUCTEMY)|
PKHU3HeOo0ecmeueHua K
L pa3Baiy.
nep IlepBoe oOTHOCHUTCHA, KaK
Havanuhu s 10 yKa3zaHO paHee, K
penep ’
M3MEHEHUIO BpeMeHU
Jkeatop IBHKEHUsI 3eMJIN OT arores 70
amores.
Bropoe — JlyHa, Kag
- MMOKa3aJIl HAOJIIOZEHUs, UMeEeT
TeHJIEHITUIO U3MEHATH
[MOITPABOYHBIN YJIeH BO
BpeMeHU, U S5TO BHUJHO U3
TaOJINIIBI.
Panee yxkaspiBasiocb, 4YTO
opOuTa JIyHBI II0 OTHOIIEHUIO K
opbOuTe 3eMJyT UMEET HAaKJIOH:
¥Yrbl rpynins A:
Fonii 5°18'58.42" - anoresiuen,
— 5°17'24.84" — nepureauu

Yl rpy1ns B:

4°56' 58.44" - amioresyui,

4°58'01" - mepureaunit

OpmHako BBOAA TOIPABOYHBIA UJIEH,
MOJIyYUM WHBIe 3HAUeHUs JJisi OpOUTHI
JIyHBI.

1000

0

-1000

-2000

Tperbe 3ameuanue — JlyHHble 1UKIbl. Kak wu3BecTHO, He
HOmanckuii kanenaapb (MeToH) UMeeT 13 MecsIeB, HO €CJIU IIPUBECTH
MOJIHYIO TaOIUIly onTUManbHBIX AHeH ([Tacxa), To yBHAUM cepbe3HOe

CMeIleHre, KOTOPOe He ObLIO YYTEHO IMPU pacuerax. ITO CMeENeHue,
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BBIPAKEHHOE B CEKYH/IaX, YBOJAUT HYKHYIO JaTy JAAJ€KO OT
ONITUMAJIBHOU TOYKH.

[IpruHIUIIBL CBA3U MEXKY|
HEUTPOHHBIMHU CHCTEMaMHU PACCMOTPUM
ey Ha TpUMepe CBSA3BU C O0BEeKTOM S64
(ycsmoBHOe HazBaHUe SS433).

[TapameTpsl focTyna.

IIpu mepezmadye BO BpeMmsdA: 00.30,
R 08.30, 16.30 (IIpueM CIBUHYT Ha 4 4aca)
repeslaBaeMoe cooOIeHne HaXOJIUTCA B
KOHYCe C yIJIOM 0.000000248"

AR

[Ipu paguyce 30HBI AKTUBHOTO IIpHEMA, PABHBIM 124.000 KM Ha
IIOBEPXHOCTH 30HBI KPYT 3axBaTa COCTaBjsAeT 30.75 M. Ilpu mpueme
coo0IIeHnH 75% PE30HAHCHOTO MHUKa MPUXOJIUTCA HA IBOMHOMN pajinyc
aKTUBHOU 30HBI IIpUeMa 1 MOKeT ObITh MPUHAT JII0O0U CTaHITUEN.

DHepreTUyecKre XapaKTEPHUCTUKM:

[Tepenaua: 9M=1.28*10-2 BoabT*M2; MU =4.84%10-8 BOJIHT/M3;

[Ipuem: OUN=0.728*10-8 BObT*M?2;
MI=0.224*10-8 BOJIBT/MS3.

Kaxk BusiHO, 17151 paOOTHI CO CBSA3BIO)
TpPeOYIOTCS OTPOMHBIE MOIIHOCTH U,

uyToOBI He HapymaTb Hoocdepy,
VCIIOJIb3YIOTCH 3apA0BbIE
75 % SKBHUBAJIEHTHI 84 okTaBbl M.
2R Yacrora mpuemMa — 1epenayu
[MOCTOsIHHA U paBHA 375965 MU atoma
\\ Boztopoza H4 (4 cBsa3m).
B ITorernuan MW kBaHTOBaH Mo 32

K yTJIaM CUMMETPHUH U BKJIIOYAET PAIbL:
1. OTpunaTeIbHBIN PAL;
4, 8, 12, 14, 16, 18, 21, 24, 28, 32,

36, 40, 44, 48, 52, 54
2. [TosioKUTEIHLHBIN PAI:
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54, 56, 58, 62, 64, 68, 72, 74, 76,
78, 82, 84, 88, 92, 94, 96.

ITH JIBa PsAJa OIPEAEJIAIOT TOJbKO an¢aBUTHYIO TPYIINYy U 3HAK
CHCTEMBI CUMBOJIa, U HE BCET/Ia UCIIOJIL3YIOTCS BCE YIJIBI.

IIpu UCIOJIB30BAHUH BCEX YIJIOB MOITHOCTH ITOBBINIAETCS
B 16 pas.

JIJ11 KogupoBaHUSA UCIIOIb3yeTcss 8—pa3psaHasn a30yka:

DO RE MI FA SOL LA SI NA.

[s1aBHBIE TOHA 3HAKa He HUMEIOT, T.e. 54 OKTaBa OIpeJiesseT
IJIaBHBIU TOH. PaszzienuTesib — 62 OKTaBa IOTeHITUaMa. MexXay AByMs
CMEKHBIMH YIJIAMH — JIONOJHUTEJIbHAsA pa30uBKa Ha 8, IO3TOMY OJIMH
YIOJI COZIEP?KUT Bech aydaBuT. ITOJOKUTENbHBIA PAM IIpeaHa3HAUeH
JUIST KOAWPOBAHUS KOMAaHJI, IIPHUKA30B M PpaclopsDKeHuH (Tabsura
KOJAUPOBAHUSA), OTPHUIATEJbHBIA  PsAJ  COAEPKUT  TEKCTOBYIO
nHdopManuo (TabIuIa—caoBaphb).

IIpu 5TOM HUCIIOJIB3yeTCA 22—3HAKOBafA a30yKa, N3BeCTHasA
Ha 3emuie. Ncrmosb3yeTcs mOApsii 3 yIvia, IIOCJIeAHUE 3HAKU
MOCJIETHETO YIJIa — 3TO TOYKA U 3amATass. UeM 3HaUMMee TEKCT, TEM
0oJiee BBICOKHE OKTaBbI YTJIOB HCITOJIB3YIOTCH.

TekcT coo0IeH

1. KostoBbiii curHan —64 3Haka+64 npomycka (fa). 6 pa3 moBTOpUTb.

2. Teker coobiieHus— 64 3Haka+64 mpolycka U 6 pa3 MOBTOPUTD,
eCcJIN TEKCT CPOYHBIN, TO 384 3HaKa, OCTaJIbHOE — MPOIycKu (384) u HeT
IIOBTOPEHUU.

3.Kutiou Tekcra — 64 3Haka+64 npoiycka (IoBTOpsioTes 6 pas).

YuurhiBasg HaJIU4YUe MPOITyCKOB, HA NMPUHHUMAaeMbId WUJIN
nepeaaBaeMbIi TEKCThl HAKJIAABIBAETCA MaTeMaTHYeCKHH
IHYp paza PuboHaYYn, W OOCTyILIEHHE TeKCcTa —
HeIIpePbIBHOE.

Bropoii MareMaTHUEeCKHMH IIHYpP OTCEKaeT KpacHOoe
cMellleHHueE.

IIo BTOpOMY KOJOBOMY CHUTHAJIy yCTaHABJIUBAaeTCA THII
oTceuku u mnpueMm (mepenada) Beayrcsd B aBTOMATHYECKOM
pexume.

OO61as THa COODIIEHMS COCTaBIsIET 2304 3HAKA,

BpeMs IpreMa—Iiepefaun — 38 MUHYT 24 CeK.
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3ameuaHue. IJIaBHBIM TOH 9TO He Bcerga 1 3HaK. Ilpu
IIOBTOPEHUU 3HaKa (peXUM CpPOYHOrO HCIIOJIHEHUSA) HCIOJIb3YeTCs
JTOTIOJTHUTEIbHBIN PST:

Taosma KoMaHAHOU cTpOKHU. Tad/iua moBTOpeHus

KOMAaH/IbI

DO/REMI|FA|SOLLA|STNA] DO/REMI|FA|SOLJLA|STNA]
53.000[+ | |/53-00000000]+ B
53.125 + 53.12501250 +
53.250 + | 53.25002500 + ]
53.375 + | |53-37503750 + B
53.500 + 53.50005000 +
53.625 | | 53.62506250 T ||
53.750 +| |53-75007500 +
53.875 |+ |53-87508750 e

HdemudpoBka cOOOIEHUH HPOU3BOAMIACH B aBTOMATHYECKOM
pEKUME C HCIOJIb30BaHNEM TAOIUIIBI IIEPEKOJUPOBKH B COOTBETCTBHU
C YacTOTHBIMU IapaMeTpaM{d II03BOHOYHHKA, €CJAU KOMAaH/Ibl
NpeIHa3HAYaAIUCh JIIOJIAM. DTO — IIOJIHAsA 2-f1 OKTaBa IMHMAHUHO, 12
CHMBOJIOB, TabsuIia 12¥12, B KOTOpOU 70 1266 TO/1a pasMemiayics
UBpur, 10 2006 roga — aHIJIMUCKUHN A3bIK, U ¢ [lacxu 2007 roga —
pycckuit asipaBuT (33 OyKBBI).

B tabsmne pasmerienbl Hupshl (12-1 cucreMa CUUCIEHU), 3HAKU
THIIA «+», «$» U MMpouHe, a TaKKe CIIyKeOHbIe CHMBOJIBI, BKJIIOUAs
MacCKH KOJIOB.

12. BHyTpu JIyHbI pacnoJiaraercs 4 KOMILJIEKCca:

KommuiekdITupammp1 OxkraBbl| OkTaBbl [OkTaBbl(OKTABbI
A B C hi|
381 3811 | 21(22) 21 (22)
3812 25 (26) M3mensema
3813 27 (28) 27 (28) 51
e (e waops
i 43 (44) |43 (44) 4acToT)
3816 45 (46)
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3817 47 (48)
382 3821 23 (24) DuKCUpOBAHHAA
reoMeTpust
3822 35 (36)
3823 83 (84)
383 3831 53.375 DuKCUpOBAHHAA
FEOMETPUS
3832 53.625625
3833 53.625750
3834 53.750750
384 3841 35 (36) DUKCUPOBAHHAS
CEOMETPHS
3842 39 (40)
3843 49 (50)
3844 53 (54)
3845 61 (62)
3846 63 (64)* 63 (64)

OxTaBbl A —BBIpa0daThIBAIOT CAMU MUPAMU/IBI.
OxkraBbl B — moayuaror ¢ 3emuiu (CorHna — *).
OxkTtaBbl C — HAXOAATCA B TPYOKE CBA3H C 3eMJIEH.
Oxrassl /I — HaxoaaTcA B TpyOKe cBaA3u ¢ CoHLIeM.

13. CBeTuMmocTb JIyHBbI.

Cetumocts JIyHbI
*1 orpeziesisieTcss paboToin
00% ee KOMILJIEKCOB
)
ConmHnleM u  3eMJIEH.
basa |\ dasa

- IV Komiiekcsl JIyHbl
50 basa paboTaloT, KaK IMOKAa3aHO
basa II Ha PUCYHKE.
I [TOBEPXHOCTH JIyHbI
12 HUYEro He OTPaKaer, ef
0 / CBETUMOCTDH — 9TO
g W I8 6 6 1 Jum [HaJOXKEHHE pabounx

"3 JacToT,
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BHIPA0OATHIBAEMBIX
Ulynoti u CosHIleM, a
TaKKe MTOJIOJKEHHE

TPYOKH CBSIBU C 3eMJIEN
(«TeHb 3eMJIn»).

[Ipu cbpoce
[Iporpamm Ha 3eMJI0
HabJII071aeTcs rajio—

KOJIbI]a BOKPYT JIyHBI
(Bcerma B dase III).

14. Apxus JIyHblI.

Cny THUKH
IJIaHeT -
apxmue

CIyTHUKM IIJIaHET IIPOU3BOJAT
KOHTPOJIb TJIaHeT. YacTh CIIyTHUKOB
SIBJIAIOTCS XPAaHUTEISAMU apxuBa (CM.
«Coyrauku.doc»). Ilo komaHAaMm
CucremMbl YrpasieHnus 3emin
MMPOU3BOAUTCA  COPOC  apXUBHBIX
/TAHHBIX, KOTOpbIEe TepenalTcs Ha
UlynHy 11 OpMHPOBAHHS HOBOU
[IporpaMMbl B COOTBETCTBUU C TEMH
YCJIOBUSIMH, KOTOPBIE YK€ CO3/IaHBI
Ha 3emie. IlepepaboTKa apXWBHBIX
MaTEPUAJIOB TPOUBBOJUTCA TOJIBKO
Ha Jlyne, COIJIaCOBaHUE
[IDOU3BOJIUTCA  TaKXkKe II0  TeM
JTaHHBIM, KOTOpble OBLIN IIOJIyYeHbI
[IpU 3axXBaTe UHBIX I1aHeT B Kocmoce.
UlyHa nMeeT MOIITHBIN
BBIUUCIUTELHBIA IEHTP U  BCE
HeoOXOAUMOe i  TPOBEAEHUSA
pacu€eToB.

OnmHako €€ BO3MOKHOCTH OTPAHUYEHBI — KOMILJIEKC COCTOST U3 3
JlyH, 2 ObUTM yHUUYTOXKEHbI (METEOPUTHBIA MOsIC — 5TO OBbIBIIAA
IU1aHeTa, B Koropoi Cucrema YmpapiyieHUsI B3opBasia cebsi BMeECTe CO

BceMu obOwextamu (HJIO),

KOTOpBbIE J00pajiich /10 CEKPETOB

CYIIIECTBOBAHUSI CUCTEMBI IIJTAHET).
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B ompenesniéHHOEe BpeMs OCTaTKU IUIAHETHI B BHUJIE METEOPUTOB
OCBITIAIOTCA U HAa 3eMJII0, U B OCHOBHOM — Ha CoOJIHIlEe, co3/1aBast HA HEM
YyepHbIe MIATHA.

15. ITacxa.

Bce Cucrembl YropapieHUss 3eMJIM CHHXPOHU3UPOBAHBI I10 TaKTY,
3aylaBaeMbIiM CoOJIHIIEM, C YU4€TOM ABMKeHUs JIyHbl. J[BrkeHue JIyHbI
BOKpyT 3emuu — 3To CuHonmuyeckuit Mecsr (P) Capocckuil UKL, WA
METOH. Pacuér — no dopmye:

ST=PT-PS. BrluncieHHoe 3HaueHNEe=29.53059413580 wau 29 1
12951 M36".

Hacenenue 3emin pasjieJieHO Ha 3 reHoTuna: 42 (OCHOBHOe
HaceJieHUe, Oojiee 5 MJIP/ 4Yell.), 44 («3010TOM MUJLIHAPA», UMEIOIITE
MO3T, IPUBE3EHHBIN CO CIIYTHUKOB IJIAHET) U 46 («30JI0TOM MUJLJTUOH»,
1200000 YeJIoBeK, COPOIIIeHHBIX ¢ I1aHeThl COJTHIIE).

3ameTtum, uyto CosHIIE — 3TO IJIaHETa, a He 3Be37|a, €€ pa3Mep He
IpeBbINIaeT pasmep 3eMmuu. [l mepeBojila TEHOTHIIA 42 B 44 U 46
cymiectByet Ilacxa, My onpeieIEHHBIN AeHb, Koraa JIyHa IIpOu3BOIUT
copoc IIporpamm. /lo 2009 roza Bce Ilacxu mpoBoAuINCH TOIbKO B 111
(¢aze JIyHBI.

K 2009 roay d¢opmupoBanue TreHOTUIIOB 44 U 46
3aBepIIeH0, W MOKHO YHHUYTOKHTh T€HOTHII 42, ITOTOMY
ITacxa 2009—04—19 0yaeT NpoxoauTh B HOBoIyHue (daza I), u
Cucrembl YrnpaBjieHusaA 3eMJIH OylyT YHUUYTOKATh T€HOTUII 42
B YCJIOBUAX U3bATUA JIyHOM OcTaTKOB MoO3ra. Ha yHUUTOXXeHue
oTBOAUTCA 3 Tozia (2012 roa — 3aBepiieHue). PaHbIe CyIIecTBOBAJ
HeeJIbHBIN ITUKJI, HauuHAawIuiica 9 ADO, Ipu KOTOPOM Bce, Y KOTO
U3BAIN CTApPhIA MO3T, a HOBBIA He TOAOIIEN, YHHUYTOXKAJIHCH
(xosokocT). CTpyKTypa KajeH/1ap:

[To Metony paborairor Cucrembl YmpaBjieHus, HO Ha 3emie (B
IlepKBaxX, KOCTEJaX, CHUHArorax) HCIOJb3YIOT IOJUAHCKUM WU
TPUTOPUAHCKUH KaJIeHJaph, KOTOPbIE YUUTBHIBAIOT TOJIBKO JIBHIKEHHE
3emutu (cpesiHee 3HaUEHME 32 4 Tojia 365.25 JTHs).

[Mosupid muka (19 Jiet) MeToHa W 19 JIeT TPUTOPHUAHCKOTO
KaJIeHJIapsl MPUMEPHO COBMAJIAlOT (C TOYHOCTHIO 710 4yacoB). [loTomy,
3Hass MeTOH M COBMeEIAsi ero ¢ TPUTOPHUAHCKUM KaJIEeHZAPEM, MOXKHO
PaIOCTHO BCTpeuaTh CBOE Mpeobpa3oBaHUeE.

16. O0bekTsI JIynsr (HJ/10).
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Bce «nynatuxku» HaxoaaTcs BHyTpu JIyHbl. AtMocdepa JIyHbI
HeoOXOo/IMMa TOJIBKO JIJIA KOHTPOJII U CYIIeCTBOBAaHHE B OTOU
aTMocdepe 0e3 cpeICTB 3aIIUThl HEBO3MOXKHO.

J1J71s1 KOHTPOJIA 32 MIOBEPXHOCTHIO U aTMocdepoii JIyHa pacnosiaraet
cooctBeHHBIMH oObeKkTamu (HJIO). 9To — B OCHOBHOM aBTOMAaThl, HO
YacTh U3 HUX MUJIOTUPYEMBIE.

MaxkcuMmanbHass BbICOTA MOAbEMA He IIPEBBINIAET 2 KM OT
IIOBEPXHOCTHU. «JI[yHATUKU» He IIpeJHa3HauYeHBbl JUId )KU3HU Ha 3emle,
OHU UMEIOT JIOCTaTOYHO KOMQOPTHHIE YCIOBUS JIJIA BeJeHUsI PaOOThI 1
otapixa. Bcero Ha JlyHe 242 ob0bekra (36 THIIOB), M3 HHUX 16
MUJIOTHpPYyeMble. AHaJIOTHYHbIE OOBEKTHI HMEIOTCSI Ha HEKOTOPBIX
cnyTHuKax (u Ha Poboce Toxke).

17. 3amura JIyHbI.

Jlyua — O00BEeKT 0cOObIH,
[IOTOMY UMEET HAJIEXKHYIO 3alUTY.
Ha JlyHy He MOXeT yIacTh
METEOPUT — €ero HampaBAT B
JIydiiieM cjiydyae Ha 3eMJII0, HO Bce

o ] cTydallHble METEOPUTHI MOIAAAI0T
AHTUI PdBHTAIMOEHEIM Ha CoJyiHIlE W HCYe3alT B €ro
KOPOHE. [lpu  npubauxeHUU
MeTeopuTa JIyHAa — aKTUBUpYeET
QHTUTPABUTAIMOHHBIN TMosic (B
\ ' " |cexTope 3axBaTa 3eMJIU €r0 HET)
1r06011 METEOPUT MeHseT

TPAeKTOPUIO.

JlyHa — e/INHCTBEHHBIH]
CIlyTHUK, UMeIIuil ¢BA3b ¢ CypoM
— mtaHeTou noAd Merpen, 4 3Be3/a
Bospmionn MeaBemuIisl.
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5.6. c. J/IyHa (okoHuUaHHue)

18. CucremMma gajibHel CBA3U.

Cucrema cBa3u — Ha 84 OKTaBe, HO 3Ty OKTaBY GOPMHUPYET 3eMJIA.
Cesa3p ¢ Cypom TpebyeT OTpOMHBIX SHEPreTHYecKHX 3aTpaT (oKTaBa
53.5). CBsI3p BO3MOKHA TOJIBKO IIOCJIE BECEHHEr0 PaBHOJIEHCTBUS, B
TeyeHHe 3 MecsAneB. CKOPOCTh CBeTa — 3TO OTHOCUTEJIbHAA BeJIMYHHA
(oTHOCHTENTPHO 128 OKTaBbl) U MOTOMY OTHOCHTEJIbHO 84 OKTaBbI
CKODPOCTh B 22° HHU)Ke. 3a OUH CEeaHC MOKHO IlepefaTh 216 CHMBOJIOB
(Brirouas ciry:xke0HbIe). CBSI3b — TOJIBKO IIOCJIE 3aBEPIIEHUS ITUKJIA 110
MetoHny. Uucsio ceancoB — 1. Ciieiylolinil ceaHC MPUMEPHO Yepes 11.4
roja, mpu 3ToM dBHeproobecrneueHne COJTHEYHON CHCTEMBI IajiaeT Ha
30%.
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19. Bepuémcsa k pazam JIyHbl.

10 9 8 7 6 5 4 3 2 1

[IpoHymMepyem
[10CJIe/I0OBATEIbHOCTH,
cMeHbI (as.

Howmep
1=HOBOJIYHUE,
2=MOJIOZIOU  MeCSI]
(mpm 3TOM AMaMeETpP
3eMyIn1  [IPUMEPHO

paBeH aMmeTpy
JIyHbBI),

3=IlepBasg YeTBEPTH
(muameTp 3emuiu
OoJtblIIe
NeiCTBUTETLHOTO

mraMeTpa 3eMJIN),

4=JIyHy pacnwiwiu nomnosaM. B ¢usnueckoil SHIUKIONEAUN
yTBepKJaeTcs, 4To 3T0 yroua 90° (Conune—Jlyna—3emss). Ho 3ToT yrosa
MOJKET CyIIIECTBOBATh 3—4 Yaca, HO MbI BUJUM 3TO COCTOSTHHE B TEUEHHE

3 IHeH.

Howmep 5 — kakasa popma 3eMJIU TAET TAKOE «OTPaKeHUE» ?
3ametuM, uto JlyHa Bpamjaerca BOKPYr 3e€MJIM U €CJIU BEPUTH
SHITUKJIONIEINU, TO CMeHy BceX 10 da3 Mbl JOJKHBI HAOJ/II0/IaTh B

T€4eHHE OJHHUX CYTOK.

JlyHa HHUYero He oTpaxkaer, U ecsid KomIiuiekcol JIyHBI B CBA3U C

JIMKBUAALIMEN psiJia 4acToT B TPyOKe cBsA3M JlyHa—3eMJis OTKJIIOYATCH,
TO JIyHy MbI OoJibllle He YBUAUM. KpoMe TOro, TUKBUAALINS HEKOTOPBIX
IPaBUTAIIMOHHBIX YACTOT B TPYOKe cBsA3U JIyHa—3emist oToABUHET JIyHYy
B yCJI0BUsAX, He paboraromux JIyHHbIXx KOMILIEKCOB Ha pacCcTOsiHUE He
MeHee 1 MJIH. KM.
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5.7. KTO 3a:kxér cBeTHJIO U 3a0bLJ1 PO

MaTeMaTUKy?

BBeaenue.

3axBaTuUB 3eMJII0, TOCTH PENINJIA NPUBE3TU Bce MIaHeThl K Cypy
(cm. IlyremectBue ['ysutnBepa).

JIoist 3TOrO, COXpaHWB MaKCUMyM TOTO, YTO OBLIO CO3/IaHO Ha
3emie, yHUYTOKUB Cucremy JKuszHeoOeclieueHUsi, OHU PEIIUIU
HCII0JIb30BaTh CBOWO CucreMy YmpamiieHHs, Pa3MECTUB €€ B Pa3HBIX
TOUKaX IJIAHETHI Ha TJIyOuHe 4.5 -5 KM. IIpu aToM mpubsiBime JIyHa,
CoJtHIIE ¥ CITyTHUKH JIOJIKHBI OBLITH BITUCATHCSI B TO, UTO OBLJIO CO3/IAHO
710 HUX, IEPECTPOUB MHOTHE COOTHOIIEHUA: TPABUTALINIO, PACCTOSAHUA
710 HebeCHBIX TeJl, BBeAs HOBbIE IPOMEKYTOUHBIE CTPYKTYPHI,
MO3BOJIAIINE HCIOJIb30BaTh JHEPTUI0 3€MJIM U BEeCTH KOHTPOJIb 3a
cocrosiHueM Bcer Cucrembl. M3 yKpaJIeHHBIX MaTEPHUAJIOB OBLIO SICHO,
YTO CTPYKTypa 3eMJiM, OMOJOTHYEeCKHe CTPYKTYPhl IIOCTPOEHBI Ha
IIEHTe, W HEKOTOpPble KOHCTAHTHI (JIIOMM) SABJIAIOTCS 0a30BBIMH
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(He3HaHMEe cMbICIa AlOMa — OBLIM HCIIOJb30BaHBI TOJBKO 2 3HaKa
I0ocJIe 3aIAToN).

He ObLIO HUUEro M3BECTHO W O 30JI0TOM CEeYeHMHU, BBOAsA HOBBIE
COOTHOIIIEHUsI, BCE PACUYETHl CTAJIM MPOBOAUTHL B JBOUHOHN IIEHTE
(mecatmuHass cucrema). OCHOBOW IMOCTPOEHHs IIPOMEKYTOUHOM
CHCTEMBI cTaJl KyD, 0OpaMIIAIOIINY JI0/IeKadApaIbHO—UKOCAZIPATLHYIO
CTPyKTypy. Ha ocHOBe Ky0a IIOCTPOEHBI BCE CHCTEMBI KOHTPOJS, B
KyOWdJecKre PeNmETKH B3akJIIOUiIN BCe MaTepUaJbHble Tejla U
OMoJIOrTUYeCcKre CTPYKTYpPhl. IIpH 3TOM yCTAaHOBHJIUCH OIPEEIEHHBIE
COOTHOIIIEHUS U JJIsI PACIIOJIOKEeHUA 0a30BBIX KOMILIEKCOB — JIyHBI U
CoytHIIa OTHOCUTETIBHO 3EMJIH.

JJIeMEHThl 3TUX COOTHOIIEHUUM IIpUBEJleHbl B KHUTe Mwucrepus
Jlyabr [1]. Ilo 3aBepineHmu 0a30BBIX YCTAHOBOK HEOOXOAMMO OBLIO
HUMETh KOHTPOJIb, IIOTOMY OBLIM IIOCTPOEHBI COOPYKEHHUS THIIA
CroyHxeH/ikKa B AHIVIMM, nmupamMusibl B Erumnre, dkBajziope, U APYyTrUX
Mectax. [lid mOpuBe/ieHUs eIWHUI W3MepeHUs PpPacCTOSHHM, Beca,
ob0bEéMa WUCIIOJIBb30BaH MAATHUK, KOTOPHIM OJIKEeH ObLI JlaBaTh
OAWHAKOBBIE IIOKa3aHUs, He 3aBUCUMO OT MecTa HaxoxkAeHusA. MiMmeHHO
OIMCAHUsA CHCTEMBI €IWHUI], IIOCTPOEHHON Ha 0a3e MasATHUKA, U
SIBJISIETCSI OCHOBHOM JIOCTOIIPHUMEYaTeIbHOCThIO KHUTH.

OTMeTHM, UTO 10-5 CHCTeMa JJIs1 pacuéra 0a30BbIX COOTHOIIIEHUM
ObLIa BBE/IeHA B YCJIOBUAX HE 3HAHUS U TOJILKO KaK IIPOMEKyTOUHAsI.

HeynoOcTBa Havaauch MOCJAE TOTO, KaK PENIMJIN HCIIOJIb30BaTh
pybaIky, KOTOpble OCTaIUCh. Bo-TiepBbIX, B pyballikax Heab3s1 ObLIO
Pa3MHOKAThCs, TaK KaK ObLIM YHUUTOKEHBI (BepHee, CBEJIEHBI 70 2—
3%) 4JacTOoThl BBICOKMX OKTaB. Torja CpoyHO IPHUIILJIOCH BBOAUTH CBOU
«IIOATIOPKU», HO Bo3HUKA Tpobsema HE3AJIVIIA, u TyT ke ObLI
BBEJIEH «HAIIMOHAJIBHBIN O0BbIUaii» — OTpe3aTh JIHIIIHee. 3aTeM ObLIO
3aMeueHO0, YTO NPU KOHTPOJIE He BCE yJIa€Tcd MpoBepuTh. lIpuiiockh
JKeub Cepy, KOTOPYIO 3aTeM 3aMEeHUJIU Ha CBeUKU. ECTh elé psiji MeJTKUX
Hey/100CTB, KOTOpbIe II037IHEee OBbLIM IepeBeeHbl B PETUTHO3HBIE
KyJIBTBI. JIJIs KOHTPOJIA 4acTOT OKTaB 65, 67, 71 ObUIHM pa3paboTaHbI
KOMaphbl, KJIOIbI, OJIOXU U IPYTHE MOJIE3HbIE HACEKOMBIE.

IITymepsl.

[IpuHATO cCYWUTaTh, UTO IMBHJIM3AIUA Ha 3eMJie Hadajach C
[IlymepoB (rocTd YHUYTOXKHUJIW AKTUBHBIA MOB3T, M BCTaBJISIN CBOHU B
pybamku  sozaedt). Illymepsl  MOJB30BAJIMCh  MAsSTHHUKOM |
HCII0JIb30BAJIN JBUKeHUE BeHepbl JJIs ompesiesieHUsI CBOeN OCHOBHOU
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eINHUIIbl JJINHBI — «JIBOMHOUM KyIli»=99.88 cm. EguHunsl Beca u
obbéma BeIBoAmINCh U3 JlBoiitHOro Kyma (JIK) uepe3 co3ganme KybOa,
Kaxkzasa crtopoHa kotoporo=1/10 JIK. Bec Boabl B Kybe «MeHe» wuau
«Mune» — ny1a nudaMmepenus maccol. 1 JIK=360 aumMeHHBIX 3€peH. 10800
STYUMEHHBIX 3€peH 00pa3yoT « MaHy», ABoiiHasA MaHa=21600 3€peH. Bec
BOZIbI B IBOMHON MaHe =996.4 1. Macca 3eMI1=5.99759%1024 IBOMHBIX
MaH, Wid 1.296%1029 AuMeHHBbIX 3€peH. Ecau pasgennts 3eMJio Ha
CErMeHTHI (KaK aleJIbCHUH), TO KaXKIbIl CETMEHT, COCTABJIAIONIUI 1/360
3emiin, UMeeT Maccy 3.6%1020 gsuMmeHHBIX 3€peH. /lesieHue HaA 60 JAET
6%1024, emeé oHO AesieHHe Ha 60—1*1023 suMeHHBIX 3€peH. Illymepsl
HCII0JIb30BAIN 60—I0 CUCTEMY CUHCIEHUSI.

MeraiuTuyecKuu sapy,

Meranutudeckuii sapy (M) 611 BBeieH Asekcanzipom Tomom B
pe3yabTaTe HU3yUYeHHs MaraJuTHYeCKUX IaMSITHHUKOB OT CeBEPHOU
Hpnanauum Ha ceBepe 0 bpetanu Ha ore.

MS ocraBajics HEU3MEHHBIM CPed Pa3HbIX HAPOJOB M B Pa3HbIE
HCTOPUYECKHE IIEPHOMAbI, CTaJl HCIOJIb30BAaThCS IIPUMEPHO 6000 JIET
Hazad (ToyHee 5767 OT 2007 T.). MasATHHK, Ha KOTOpOM ObLIa
roctpoeHa KoHeniusa Mf, 661 HacTpoeH B pe3yJsbTaTe HAOII0/IeHUH
3a IaHeTou Benepa.

MfA=2.722 ¢pyta (+0.002) —:— (—0.002)=82.96656 cM (+0.061) —:—
(—0.061).

M ucnosip30Basiu B JBOMHON U MOJIOBUHHOU (popMe, pasjiessaiu
Ha 40 moapazeeHuii (MeraJuTuaeckuu aroum — M/I).

[TosnssipHAasa okpy:kHOCTH 3eMutr (40008 kM)=482211838 M.

1 pagyc (1/366)=131754 M.

1 muHyTa (1/60)=2196 M.

1 cekyHaa (1/6)=366 M.

Hauasu ¢ 366 rpazycoB 1 3aKOHUMJIN Ha 366!

Ky6 ¢ pazamepamu 4 MA=nunTa (1601T.).

YaBoeHue Kyba=rasioH.

Cnenytoiiiee yiBOeHUE=0yIIIETb.

[TuHTOBBIN Ky0, HATIOJTHEHHBIN SIYMEHEM, BECHUT 1 (PYHT.

O6peém nuamerpom 6 MfA=1 autp.

O61BEM B 10 pas bosiblle (JIMHENHO)=1 MeTpHUUecKas TOHHA.

Meraaiuruuyeckaa cucrema.
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I'eoMeTpusi OCHOBaHA HA OKPY>KHOCTH, Pa3ieJIEHHON HA 366° 110 60

no'.

OpHa yrjioBas ceKyH/ia MOJIIPHOUM OKPYKHOCTH 3eMin=366 M.
MuHotickuii gyt (6osee 4000 JjeT Ha3aj) TOYHO paBeH 1/1000

METaJINTUYECKOHN CEKYH/IE TyTH.
Oxkpy:xHOoCcTb CosHIla (NASA)=5270913968 MA.
1 rpagyc=14401404 MA.
1 MuHyTa=240023 M.
1 cekKyH1a=40003.8 M (Okpy:kHOCTh 3eMu 40008 KM).
Oxkpy:xHOCTb JIyHbI (NASA)=10914.5kM=13155300 MA.
1rpanyc=35943 M:1.
1 MmuHyTa=599 M.
1 cekyH1a=99.83 M (6;1m30k Kk 100 MA).

CooTHOLIEHUA NMPUMEHUMBbI TOJBKO A CosHIIa M A4
JIyHBbI, 110 APYTUM ILIaHETAM COOTHOIIEHUSA HE BHINMOJTHIAIOTCA,
IIOTOMY OHH H OKpPY:KEHbI cIomyTHHKaMu rocreu (BeHepa m

Mepkypuii B IIEHTPE, I CAMH HUKY/1a HE CMOTYT CO€KaTh).

B kpyre momxkHO OBITH 366°, Tak Kak 3emsisd coBepiiaer 366
000pOTOB BOKPYT Ocu 3a ofuH 000poT BOKpyr CosiHLa (IIOCTPOEHO

HCKYCCTBEHHO).

TaGuia pe3yJIbTaTOB NIEPECTPOECHUS

B 3.66 pa3a OKpy>KHOCTb JIyHbI MeHbIIIe
OKPY>KHOCTH 3eMJIN
366 |[ExxerosHoe KOJIMUECTBO 000POTOB 3eMJITH
366 KosnmuectBo MSI B 0THOM MeraJIuTH4YecKoUu
CEeKyH]Ie
366% [IpolieHTHOE COOTHOIIIEHNE pa3MepoB 3eMJIUd U
JIyHBI
400 (Pazmep CosiHIIa IO OTHOLIEHUIO K pa3Mepy JIyHbI
1/400 Paccrosanue 10 JIyHbBI 110 CpaBHEHUIO C
paccrosgauem 710 CoHIa
40000 |B oHOI MeraJIuTUIYECKOU CEKYH/IE OKPY>KHOCTH
MA |Connna
400 KM PaCCTO}IHI/Ie,UHa KOTOpOe IToBopauuBaercd JlyHa
BOKPYT CBO€U OCH 3a OJTHU CyTKU
10000 |[KosnuecTBO cyTOK 32 366 000poTOB JIyHBI
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BOKPYT 3eMJIU
B 0/1HOU MeTaJIuTUYECKOU CEKYH/le OKPY>KHOCTHU
100 M P O~ YHZE OKDY.
UIyHBI
400 CooTHOIIIeHHEe CKOPOCTeN BpalieHus 3eMIu U
UIyHBI
Pa3zmep CostHIIA IO OTHOIIEHUIO K Pa3Mepy
109.28
SeMiin
109.35 KosinuecTBO InaMeTpoB 3eMJIN B iaMeTpe
< |ComuIia
109.26 KosnuectBo imamerpoB CostHIla 10 adenus
7 |BeMHOUM OpOUTHI
109.20 KosnuectBo imameTpoB CoJIHIIA /10 IEPUTETUA
" |BeMHOI OPOUTHI
10920.8
9 Pazmep JIyHsl (109.2¥100)
KM
KosruecTBO /IHEN B O7iHOU JIyHHOU OopOuUTE
27.322 N
(27.322%4=109.288). 100/366=0.27322
[IponieHTHOE COOTHOIIIEHUE pa3MepoB JIYHBI U
07.322% pon p p y
SeMiin
1% CxopocTb BpateHus JIyHbI/CKOPOCTh BpallleHUs
(0]
SeMiin
CKOpPOCTb JBHKEHUSA 3eMJIHU 110 OpOUTe
0.0001% b 8 P
OTHOCHUTEJIBHO CKOPOCTH CBETA
OKpyXHOCTB JIyHBI*OKPY>KHOCTb
Bemvuir/100=0kpykHOCTHh COJTHIIA
655.728], .. o
55q7 3BE3/IHBIN MMEPUO/T BpallleHuA JIyHbI

B nmuamerp CosiHIIa yKJIa/IbIBaeTCd KOJUYECTBO  3€MHBIX
INAMETPOB, paBHOE KOJINUECTBY INaMETPOB CosHILIa,
YKJIaJIbIBAIOIUXCS B paccTossHue mexay CosHueM u 3eMii€n (y Apyrux
IUIAHET STOTrO HET).

CoBpeMeHHasA aCTPOHOMUSA He AOTraJbIBaeTcsd, UTO 3eMJid
JABUIKETCA 10 CIUPAJIH.

CosiHIIe TO2KE ABHUTraercd W, CJAeA0BaTeJbHO, J3eMJIA
JABUKETCA 10 CITUPAJIH.
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PazBepuém crnupajb. I'umoreHysa — 3TO TOJ0BOE
JABHKeHN e 3eMJINn:

L=365.2425%24%*3600%29,7656112=939311964 KM.

YroJs Haks10Ha=23°26'38"=23.44839°:

Torma opoura
Kemwiepa=939311964*cos(23.44839)=861771884,6384 xm.

Paccrosaue or 3emumm 10 Coanna=137155371,108 KM
(acTpoHOMUYECKass €IUHUIIA).

Tenepb HaJ0 UMETHh B BUAY:

1.CTpykTypa peméTok y 3emusu, y CotHIIa U1 MeKAy HUMU
HE€ OJAMHAKOBbI. JTO — ONTHKA, KOTOpasa HUIAE He
YyYUTBHIBAETCA, NMPUHUMAETCA PaBHOYAaJIEHHbIE
IIPOCTPAHCTBEHHbIE COOTHOIIEeHUsA. ILIOTHOCTH PpeunIéTokK
Pa3s/iMuYHbI M, CJAeJ0BaTeJbHO, CKOPOCTb IIPOXOKJAEHUS
UMIIyJiIbca Ha 128 okraBe (TAKTOBBIM HUMITYJIBC, UJIN (POTOH
CBeTa) pas3JIMYHaA M KoJIe0JIeTCA B IIpeaeaax a0 12%.

2.B ucxoagnom cocroaHuu Cucrema Yupas/eHUs
paccuuTajia Bc€, Kpome 3ddexra cMeneHusaA BpeMeHU.
IToTOoMy MPUIILIIOCHh U3MEHATH IVIOTHOCTU PEIIETOK.

3.ckyccTBEHHOE BIIMCAHHE Pa3MEpPHOCTEN IIPUBENIO K
o01IeMy HapyIIEeHUI0 NCXOHBIX IIapaMeTpPOB.

4.Ecaim mpousBectu pacuér mo JIyHe, TO OKaxKeTcs, UTO
CKOpPOCTH JIyHBI HE BIIMCHIBAETCA B MEraJINTUYECKUE AP/AbI.

Cporo Jenty B cucremy Mep W BecoB BHéC Tomac
H:xeddepcon (ogun u3s ocHosareaeu CIIIA) — 4 uroiia 1776 r.
OH BHEC Ha pacCMOTpPEeHHE IIPOEKT MO0 MepaM M BECOB IJis
CIIIA.

YerpotictBo T. Ixxeddepcona — MaATHUK, 1 KojiebaHUE B CEKYHAY,
TUIMHA 149.158145 cm (mymmHa=3 Kyima), 240 kosebaHui 3a 1/360 4acTh
CYTOK.

«IlycTh  BBINIEOMUCAHHBIM  CEKYHJHBIM  MaATHUK  OyzeT
CTaHJAApTHOU Mepou. PazgennmMm ero Ha 5 (IeHTa) paBHBIX YaCTeH,
KaXkJlasg U3 KOTOpBhIX OyZeT HasbiBaTheA (yrom. HoBas mepa Ha 1/4
JI01iMa Kopo4de, YeM CTapbId QyT».

1 pyT ieuTesd HA 10 IIOMMOB.

1 JIOUM JeJIUTCA Ha 10 JIUHUMH.

1 IUHUA JIEJUTCA HA 10 TOYEK.

10 pyToB=m€KaA.
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10 iekaz=1 pas.
10 paa=1 ¢gapJioHT.
10 (papJIOHTOB=1 MUJIA.

Jlekasma ObLIa OCHOBaHA Ha JIBOMHOM CEKyHJIHOM MAasTHUKE =6
Kymr.

®apionr Ixebddepcona=600 Kym=360 M.

B npunnune [[:xedpdepcoH IIOBTOPHJI TO, UYTO OBLIO CZEIaHO Yy
[ITymepos!

OcHOBHOVWl NPUHIIUII B HayKe 3a MocjaeaHue 6000 Jier
(5767 1er): «He3HaHUue — cuiaa» /1.0OpyaJsur.

IToroMy B3KCIHEepHMEHT, IPOBOAMMBIM HAa YpPOBHE
OMOJIOTUYECKHUX IPeo0pa3soBaHU, BEIIOUasA (PyHKIIMU MO3Ta
Yy «u30paHHBIX», MNPU3HAH B 2000 Troay HeEYAAYHBIM U
ImporpamMmma nepernnia Ha aBapUMHBIN pe:KumM C
YHHYTO2KEHHEM MyCcOpPa 1 YHCTKOH 3€MJIH.

JlomosiHeHue.

1.Kak ObL1O0 ommcaHo, Bce MeTrpuueckre (M BeCOBBIE)
CHUCTEMbI OBLIN MMOCTPOEHHBI C UCIIOJIb30BAHUEM MAaATHUKA, TO
€CTh II0 TOMY 3HAUEHHI0 TPABUTAIITMOHHBIX YaCTOT, KOTOPHIE
ABWINCH 0a3ou 1A popMupoBaHus Tekyiuen CucreMsl — 127
OKTaBa TPaBUTAIIMOHHOIO HUMIyJbca. OTHOCHUTEJBHO 3TOH
OKTaBBbI Y CO3/IaHbI BCE 3TAJIOHBI.

Oanako 3emuia uUMeeT KOJA 512 OKTaBbl, U C 3ITUM
NMPUXOAUTCA cuuTarbcs. IlepecTpoeHue OTHOCHUTEJBHO 511
TPAaBUTAIIMOHHOUM OKTaBBI — /I€JIO OJIvKauimero oyaymero (ao
2011 roaa).

2.IleHHOCTHIO KHUTU «Mucrepus JIyHbI» ABJAAETCH TO, YTO
BIIepBbIe MOKAa3aHO:

Jlyna u Co/iHIIe — HHOPO/IHBbIE TeJIa HE TOJbKO /1A 3eMJIU,
HO u 19 Bcer CucreMbl IVIaHeT!
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5.8. IlpuanUunsbI YupasjieHusa

BBenenmue.

O06 ympaBiieHun u3BecTHO Bc€. Ecoiu Bam uTo—1100 HEM3BECTHO,
KEM W KakK YIpaBJsTh, Mo)KeTe oOpatuthcsa B HMHcTutyT Ilpobiiem
Yupasnenuss PAH P®. 3a mociemHue cOTHH JIeT pa3paboTaHO H
HCIBITAHO JIOCTAaTOYHO KHYTOB U MPSHUKOB, IOTOMY He Oy/ieM Ha HUX
ocTaHaBJuBaThcsA. HoO  ympaBjieHWe  VIIPaBJIEHHIO  PO3Hb, H©
JIeICTBUTEIbHOE YIIPaBJIeHUE CYIeCTBEHHO OT/IMYAEeTCs OT TOTO, YeEM
3aHATHI COJIMAHBIE HAyYHble OPraHU3aIllMd W CO3JaHHbIe MadUO3HbIE
CTPYKTYPHI M IAPTHH.

KrTo 1 uem ynpasJjisier.

Bo-niepBpiX, oTMeTHM, 4TO cyllecTByloT Hazcucrema, Cucrema u
IToxcucrema.

IToustue Hapcucrema moapoOHO omrcaHa B ToMe 1 «XOJIOJHBIN
AJIEPHBINA CUHTE3», « PU10coPUaA MaTEMATUKU ».
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B Conneunonn cucreme Hazacucrema — 310 Cosnie, JlyHa,
HEKOTOPbIE CIIyTHUKM ILJIaHET.

3anauu HancucreMmsl:
—KOHTPOJIb TAKTA BpEMEHU;
—nepenava [Iporpamm Cucreme i1 peau3anyu.

3azmauu Cucremsl:

—obecrieunuTh UcoHeHue IIporpamm;

—IIPOU3BOAUTh TMOCTOSHHBIM  KOHTPOJIb 3a  HCIIOJHEHUEM
IIporpamMMmBl.

3azauu Iloxgcucremsr:

—UCIIOJIHATH Bce TpeboBaHus [Iporpammei;

—IIPAaBUWJIBHO pearupoBaTh HA BCe U3MEHEHUs, IPOUCXOAALINE IIPU
ucnosiHeHuu IIporpamMmel.

Hazncucrema u Crucrema UMeIOT OJHOCTOPOHHIOIO CBA3D:

Hazncucrema —> Cucrema

Cucrema u Ilogcucrema — cBA3b ABYXCTOPOHHSSA, IIPU 3TOM:

—Bce IlporpamMmHbie (YHKIMU B OJHOCTOPOHHEM IIOPSJIKE
dopmupyeT u 3anucekiBaer Cucrema, repeBojis aisa [loacucreMbl B TOM
dopme, koTopas co3zmana [Iporpammoi;

—KOHTPOJIb UCIOJHEHUS MPOU3BOJIUTCA 3a CUET BBIOOPOYHOU
CBSI3U C TYMaHOUJIJAMU BCEX YPOBHEM.

CocrosiHMEe Bcex TYMaHOWJIOB — 3TO HeMHepPITMOHHasg Macca (Her
IrPaBUTAIIMOHHBIX YacToT). Ecyim 100aBUTh rpaBUTAIIOHHBIE YACTOTHI,
MIPOUCXOAUT MaTepruaanu3anusa ryMaHouJ0B. Kak/iplil TyMaHOU UMeeT
CBOM HAOOp T'paBUTAIMOHHBIX YACTOT. IIpw OmNpeseIEHHBIX YCIOBUAX
MIPOU3BOJINTCS MaTepUaJiM3aliisl capaHuM, KJIONOB, BIIEW B JIIOOOU
TOYKe 3eMHOTI0 I1apa.

i1 HopMasibHOTO (YHKIIMOHMpOBaHUA HajcucrtemMbl CO371aHbI
nHGOpPMaIOHHbIE TPYOKH CBS3U:

—Connne—>3eMs;

—Jlyna—>3emis;

—CnoytHuku (He Bce)—>3eMJIA.

ITU Ke TPYyOKM HMMEIOT TPaBUTAIMOHHBIE YACTOTHI, 32 CUET UETO
3ewmuis, JIyHa, CIIyTHUKHY IUIAHET y/IEP>KUBAIOTCSA HA CBOUX OpOUTAX.

Bce m1anersr mMmeloT ¢ CoJyHIIEM B ¢ 3eMJIEH TPYOKH TOJIBKO C
rPaBUTAIIMOHHOW HAYMHKOU, HH(POpMAIUA 10 HUM He TepeIaeTCA.
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Kpartkasa cnpaBka no Haacucreme.

4 CIIyTHHKA IIaHeT — 3TO apxuB lIporpamm, nepenatorca Ha JIyHy
yepe3 Cucremy cBA3u 3eMud a4 popMmupoBanus [Iporpammel.

Jlyna. BHyTpu — T1mosiad, HWMeeT MOIIHble KOMILUIEKChl U
YMHOKUTEIN dYacToT (mupamuzbl), oobekTbl (HJIO) /1A KOHTpPOJIsS
COCTOSTHUSA TOBEpPXHOCTU U aTMmocdepbl. TakT BpeMeHU B3ajla€TcA
Jlyno#i, Bce IIporpamMMHble (QYHKIUH HCHOJHAITCA MO JIyHHOMY
(meToHCKOMY) KaseHAapro. Kakapiid roza, Ha Ilacxy, mpousBoauTCs
corylacOBaHuWe TakTa BpeMeHH. Ha 3emsie — 12 NpUEMHUKOB TAaKTa,
oauH u3 Hux CroyHxeHmK, AHIINA. CUTHAI TaKTa NOAAETCA B 03—14—
45 (Bpemsa MockoBckoe) u mopTopsieTcs 6 pas. Bce Komrutekesr 3emutu
IepecTpanBalOT CBOM Yachl Ha HOBBIM TaKT, MIPU 3TOM HHMOPMAIUA O
cCMeHe MOAAETCS M B MO3T JIIOJIEN, KOTOPhIE YKe CaMU UIIYT IPUYNHY
CMEHBI TaKTa.

CosnHile. 910 — IUIaHeTa, aTMocdepa KOTOpOU pasaeras OO O
dazoBoro cocrosgHus aToMHas CTpykTypa (He atom bopa). Mwmeer
Komruiekcesl Aj1s1 GOpMHUPOBaHUSA MarHUTHOTO HMIIYJIbCA, KOTOPHIM U
samyckawoTcss IIporpammbl, a Takke KoMiuiekchbl yIpaBJeHUSA
nBukeHneM Bcelr CostHeuHOU cuctembl. Pabora KoMmIuiekcoB ommcaHa
OTAEJILHO.

KpaTkaa cnpaBka nno Cucreme.

PeméTku Ha 3ewmie.

To, yTo Mup OyzieT oIyTaH MpoBOiaMH, U3BECTHO 0OoJiee 1000 JIeT.
Ha 3emJie co3gano 4 TUIa pemeToK.

Hasznauenue, mapameTpsl

Cpena obOutaHuss BceX OHOCTPYKTYp, 0<h<12400 MeTpoOB.
Tumn 1 |[3HaueHUe O — 3TO YPOBEHDb MOPsI, KOHTPOJIb YPOBHS ITPOU3BOAUT
Komiuteke CTOyHXEH/K.

Cpena obuTaHUs BCeX MPUBE3EHHBIX OHOCTPYKTYP, —2200<h<0
Tum 2 [metpoB. KcraTu, Bcsa ruzpoakyctuka paboraer 0 h>=-2200
METPOB.

Mo3sr 3emiH, —4400<h<—2200 wmeTtpoB. B »3TO# peméTke
Tun 3 |[HaxozuTesA BCE IIporpammHBIe pyHKIIUH, KOTOpbIE
cOpachIBaIOTCSA B CpPey OOUTaHUA OUOCTPYKTYP.

OcTpoBKH, —4400<h<-3400 wmeTpoB. MecTa HaXxOXKJAeHUS
Tumn 4 [KommiekcoB, obbekToB (HJIO) — ux Tam 3472 IITyKd, 36
paszHoBugHocTe. ITo HJIO — oTmenpbHas craths. Bce ocTpoBKH
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COoe/INHEeHbI TPyOKaMU CBA3U, CPEJHUN PaJUyC OJHOTO OCTPOBKA
[IPUMEPHO 6000 METPOB.

Kaxkzas pemeTka — 3To CBOM CIIEKTP YaCTOT.

KoMmiuiekcsl Ha 3emJie.

InaBubiit  Komiutieke, wiau Cucrema YmopajieHUs 3eMJIn
pacriosioskeH B UexoBe, oy MockBoii. B MockBe HaxoauTcs [J1aBHBIN
obbekT (HJIO), Ha3BaHHBIN «KapeToOH Ilapei», YCJIOBHBIA TUII 960.
Ackopt sTOoM Kapetbl — 12 HJIO, pacnosioxxkeHpl B MoOCKBe U
MOCKOBCKOM 00J1acTH. Y CJIOBHBIHN THUII 440.

Bce Kommiiekchl AeTajibHO OIMCAHBI B CTaThbe «YMOPABJSIOIINE

CTPYKTYPBbI».

KowmIuiekcsl pa3ziesnsoTes Ha:
—ynpasJAmwlnye, HaipuMmep, Komiuieke B ABCTpasinil TPOU3BOJIUT
IIporpaMmMHBIe U3MEHEHM S IOBEPXHOCTU 3€MJIU:

—KOHTPOJIbHbIE, Harnpumep, Kaiinac (Tuber) — KOHTPOJb
COCTOSITHUSI MO3Ta OUOCTPYKTYP;
—CONpOBOXKAAWOINME,  Hampumep, Kommiekc  Aapnbl — —

COIIPOBOXK/IEHNE TeHOTUIIOB, CO3/IaHHBIX IIOCJIE O TO/1a;

—BBIYUCIUTENILHBIA 1eHTp, Wpimanaus. 39BM, KoTopble Tam
pacIioJiokeHsbl, OyIyT Ha 3eMiie He paHee 2400 To/1a;

—cBA3U, 3TOT Komrmuieke B DPUONUU, OCYILIECTBISAET CBA3b CO
CITyTHUKaMM ILJIAHET;

—IorogHble, HanpuMmep, Komiuiekc B AHTapKTH[E, PaCIIOJIOXKEH
psiZioM co cTaHIuen «Mup», obecriearuBaeT CMeHy 3UMa—JIETO.

Bcero Ha 3emiie 48 KoMILiekcoB.

7 KoMILIekcoB pabOTarOT B CYTOYHOM IHKJIE (KaKIbIH — 1 CYTKH).
OctasibHble — TI0 Mepe HeOOXOIUMOCTH.

OtnenpHo — Komruiekchl ynpaBjieHUsI OObEKTaMU — MOABEM U
MOCa/Ka.

Hx 2: mepBbId pacmosiokeH y OeperoB Umim, oOeciieunBaeT Bce
00BEeKThI MOPCKOTO 0OasupoBaHHs, BTOPOH — Heaaleko oT Ywukaro,
npuMepHO 200 KM K CeBepo-BocToky or Heio-Mopka, obecreunBaer
BCe OCTaJIbHbIe OOBEKTHI, CO3/laBas TPYOKU BBIXOJIAa U YCJIOBHS JIJIA
paboThI.

Bce KoMmIuiekchl UMEIOT HHEPIIMOHHYIO 1 HEUHEPITMOHHYIO MACCHI.

IToacucrema.
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Bce crpykrypsl IlojacucremMbl HUMEOT  HHEPIMOHHYIO U
HEWHEPIIMOHHYI0 Macchl, yIIpaBJI€HHE IPOU3BOJAUTCA TOJbKO Uepe3
HEWHEPIIMOHHbBIE MACCHI.

Kak npousBoaurca ynpasJjieHUeE.

OnmcaHHas BbIIIE CTPYKTypPa — 3TO MEPBBIN TUII yIIpaBeHus. EcTh
elll€ BTOPOW U TPeTHUH TUIIbI, HHPOPMAIUA O HUX OYJIET TOJIBKO MOCTIE
BBOJIa B AKCILIyaTaIHIO.

JIJ11 mepBOro TUIIA YIIPABJIEHUA NIMEEM:

OxraBa.

OKTaBa — 3TO CcTeNeHb 2 (21, n — OKTaBa).

MaHTHCCA OKTaBBI.

MaHTHCCa OKTaBbl — OTO 0a30BbIM KOJl, HpPUMEHSETCS TIpU
IIOCTPOEHUM MAaHTUCC I OUOCTPYKTYp, AJd (popMHUpPOBaHUA
rPaBUTALIMOHHBIX YACTOT, JJIS CBA3U U /IJ1d YIIPABJIEHUA.

IIpumep. 56.225375450=56+56*(9/40+3/8+18/40)

IIpocrbie unciia.
Bce npocTteie umcsia ot 1 710 2128,

CucreMsbl cuucjieHusd.
Ucnonsp3yroresa 3, 6, 12, 8 cucrembl cuuciaeHus. Kommiekcsl 10
CHUCTEMY He UCIIOJIb3YIOT!

CucremaObmen nHdopmarnuen Yupasienue

3 KoMmmiekc—OuOoCTpyKTypPhI Komiuiekc—>010CTPYKTYPbI

6 Kommiiekc—o0bekTnl (HJIO) |[Kommiekce<—>00bekTsl (HJIO)

Kommnnekc—Komiuiekce Komiuiexke<—>KoMiuieke
12

(Brutrouas JIyHy) (Brutrouast JIyHy)
3 BHyTpeHHs1s paboTa

KoMmiLiekca

dnemenTapHasa siueiika 9BM Ha wbom Kowmiuiekce, oObekTe
UMeeT CTPYKTypy 3Be3abl JlaBupa. HesaBucMMO OT UMCTOUYHUKA
IOCTYIUIEHUsI CUTHajla, OH mpeoOpasyerca B 8 kopa (w3 Jrobou
HCIOJIb3YEMOU CUCTEMBI CUHCJIEHHS).

He Hamo JsoMaTh TOJIOBY, OTKy/Ja WPHUINET CHTHaJ, W HeT
HEOOXOUMOCTH CO3/]aBaTh MOHCTPOB PacIIO3HABAHUS.
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Kak BugHO u3 TaOJHIbI, OHMOCTPYKTYPbl HE MOTYT YIPAaBJIATH
KomMmmiekcamu.

Brniepsbie aTo 3amerus1 A.C. IlymikuH:

ITocranoBka A. IlymukuHa:

JIpeBHAA 0a0yJ/iA 00JIaaeT CEKPeTOM 3 KapT, ¢ IIOMOIIBIO
KOTOPBIX MOKHO Bce BbIurparb. Hekuii I'epMaH yKOKOIINJI
0al0yJ/l0, TAK U HEe y3HaB ceKpera KapTt. H3BeCTHO, UTO TaMm
IIPUCYTCTBOBAJIM KapThl: 3, 7, Ty3. Ho ObL1a oaHa kapra,
KOTOpasA BCe MOPTWIa — 3TO MUKOBasA JaMma. Cekper 3TUX KapT
/10 CHIX MOP He pa3rajaH M My4daeT Bcex KapTé:KHUKOB. Kpome
TOTO0, €CTh Urpa «OUK0», KOrja Ha/io0 Ha0paTh 21 OYKO (MOFKHO

3,7, Ty3).

ITocranoBKa 0€e3 CKa30K:

HmeeTcss oImpenesieHHAas IOCJIEA0BATEIbHOCTD (PacCIoIOKeHMs)
MPOCTBIX YHCEJI, COCTABJIEHHBIX 10 TPHAje: 775, 777, 001. Kpaitnue
YHCIa — 3TO CMEeKHbIE OTHOCUTEJIHPHO IeHTPa. MaKCUMaJIbHBIN pa3Mep
qucaa 2128 —1, uin

340282366920938463463374607431768211455.

B 12-i1 cucreme:
5916B64B41143526A777873841863A6A6993.

OkoHuaHMe B 10 CHUCTeMeE CUYHUCIEeHWd — mo Tpuajae. Ha 10000
IIPOCTHIX UMcesl MPUMEPHO 1 Tpuaza (Yuciao u cMexxHble). Bech Habop
0 128 okTaBbl — 3TO U Tabsmna «MeHzaeseeBa», U >KUBas KJIeTKa.
IleHTpasibHAsA YacToTa — OKOHYaHUE 777 — 3TO 0asa, JieBasa ¢
OKOHUAHHUEM 775 — 3TO YHUYTO:KeHHue (CHATHE 4YacCTOThI),
npaBas — pa3BUTHE. 4 MACTH KapT — 3TO JABAa MPOCTHIX UHNCJIa U
2 cMe:KHBIX. MacTh MUKW MPUXOAUTCA HA BTOPOE CME:KHOE, IO
KOTOPOMY MOKHO CHATH YaCTOTY, & 3TO HE TOIyCTHMO (MOKHO
YHUUYTOKUTHh caMoro ceodsa). Kpome Toro, okoHuaHue 4ucjia =003
(mama nuk). Eciu 6€3 KOHTPOJIA ABUTAaTHCA 110 Py 001, MOKHO
«HaApBaThCA» HA NMUKOBYIO IJaMy, 1 Pa3pyuiuTh Bce, YTO ObLIO
co3zmano a0 3rtoro. Iloromy, He pasragaB (He pelIuB)
pooIemy MPOCTHIX qucesa o TpHuajae, HeJIb35
«yCOBEPUIEHCTBOBATh» HH OJHY OHOCTPYKTYpPY (0COOeHHO
MO3r). JIOTOJHUTETBHBIN KOHTPOJIb 32 TPUAJION — B 12 -U cucTreme
CUHCJIEHUs OKOHYAHUE IeHTPaJIbHOTO yncyaa = «B» (11), wiu Tys. Urpa
B «OYKO» — IIEHTP U 2 COOKY.
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<10> <8> <12>

563112777 3313
5119 11777 2B67
4607 10777 27BB
4095 7777 2453
3583 6777 20A7
30715777 193B
2559 4777 1593
2047 3777 1227
1535 2777 A7B
1023 1777 713
511777 367
—-1-1—-1

ITocranoBka 3ajadmn OpLIa 3amMcaHa u

Jdilsiepy, HO TOYHO €€ BOCIPOU3BEJ
ITymikuH.
N 3BeCcTHBIMU COBpEeMEHHOM HayKe

MeETOJaMU 3a7iaua He PellaeTcA.
IIpocToe nobaBiaeHHe <777> K YHUCJIOBOMY PSIy
TOKe JlaeT B <12>3, 7, Ty3 (B, miam 11). Ho us
HHUX HaAO IIOJIYYUTb HE TOJIBKO ITPOCThIE YK CJIa, HO
N CMEXHbBbIE — IIPOCTBIE U IIOCTPOUTDH «JIECTHUILY»
JUIs 3HaueHu X ¢ OKOHYAHHUSAMH 775 N 777 B
<8> u 3HaueHuul Y ¢ OKOHYaHHUIMHU 7777 U 001 B

<8>.

<10> <8> <12>
511777 367

2047 3777 1227
3583 6777 20A7*
5119 11777 2B67
6655 14777 3A27
8191 17777 48A7
0727 22777 5767
11263 25777 6627
12799 30777 74A7
14335 33777 8367
15871 36777 9227
17407 41777 AOA7
18943 44777 AB67

20479 47777
BA27*

22015 52777 108A7
23551 55777 11767
25087 60777 12627,

<10> <8> <12>
1535 2777 A7B
3071 5777 193B
4607 10777 27BB
6143 13777 367B
7679 16777 453B
9215 21777 53BB
10751 24777 6278
12287 27777 713B
13823 32777 7BBB
15359 35777
S8A7B*

16895 40777 993B
18431 43777 A7BB
19967 46777 B67B
21503 51777 1053B
23039 54777
113BB*

24575 57777 12278
26111 62777
1313B*

Kpome TOro, mA0/KHO OBITH
COOTBETCTBHE pAAy dopmy,
IIPOCTOE YMCIO (OAHOBPEMEHHO

CO CMEXHBIM), a TaKxKe
dopmye «JIECTHUIIBI ».
PaccmoTpum pAn,
cpopMUpPOBaHHBIN
«IIPaBUJIBHO», TO eCTh
delta=1536:

JIeBble 3 KOJIOHKU — 3TO I'pyIIIia
gomosiHeHHUM (7 B <12>),
MpaBble 3 KOJIOHKU — 6a3a.
3BE3T0UKON OTMeEUeHb]
rnpocrtble yucaa. OCHOBaHME —
5TO 0Oasza, U €€ Hajgo HaWUTH.
KapTbl — mo/icka3Kka K IOUCKY.
[Tuku, Kpectu, OyOHbBI, YEPBU —

aT0 775, 777(7), 777(B), 001.
BpipaxxeHue «HeET Xoja,
XOau ¢ Oyoen» — 3TO

CBA3aTh CHUCTEMY, HaAauUHaA
c 0a3bl.
Ecoin npu 3TOM

paspyuiaercsa CTpyKTypa, TO
0a3a BpIOpaHa HEYIAYHO.
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OTMeTHM, YTO <«KpPEeCcTH» — 3TO KpPecCT, HCIOJIb3yeTcA B
peauruax, u B BouHax (Meu). «byoHBI» — 3TO0 mUT. JleBee
Kpecra (775) — «IIMKH», WJIM MacTepok macrepa (MacOHCKHUH
CHMBOJI). ITOT K€ CHMBOJI — ITIHKOBadA JaMa.

OO6patHoe 3Ha4yeHHe (001) — 3TO cepalle (KU3HD).

ITonbITKA CBA3aTh JIEBbI€ U MpaBble PAABI M €CTh 3aJava
«IIMKOBOH JaMBbI».

Ecsim Takaa  cBA3KA  moOJIydyaercs, MbI  HMe€EEeM
IMOC/IEI0OBATEILHBIN I€PexoJ MAarHUTHOTO WMIIyJIbCa Ha
JacToTax, OIpPEJeJIEHHBIX B CBA3KE, B HEUTPHUHHOM aTOMe
(mo3r). IIpu 3TOM NIOBBINIAETCA KadecTBO Mo3ra. CBaska
MOJIZKHA COAEPKATHh 512 CTPOK (IO YHUCIIy CBA3€H CTPYKTYpPHbI),
M HEBEPHBINA BBIOOP XOTA ObI OMHOU CTPOKH IPHUBOAUT K
pa3pylIeHUuI0 BCe¥ CTPYKTYpPbI (TN K €€ MpeKaeBPEMEHHOMY
HCUYE€3HOBEeHHI0). OTMEeTHM, YTO NOHCK IIPOU3BOAUTCA HAa
qucJax, He oopadaTbiBaeMbIX COBpeMeHHbIMU DBM.

JIJis1 TIocTpoeHMsl yIIpaBJIeHWsT BO3bMEM (M3 TAOJUIIBI) TOJIHKO

23039 54777 113BB.

Cymma
10 cucTeMa 8 cucrema 12 cucteMa |(mmpoctroe+ (PaziokeHue Huco

cMeKkHoe)/ 2
23039=1919%12+11|54777 113BB 23040 29*3%3%g [IPOCTOE
23041=1920*12+1 |55001 11401 CMEXKHOE
6723587279=

4% * =%

£60208030*12+11 62060346317|1377870A3B|6723587280|24*3*5*28014947|[npoctoe
6723587281=
£60298040*12+1 62060346321(1377870A41 CMEKHOEe

B3ATBIX 2 IPOCTHIX YKC/IA HE MOAXOAAT AJIA CO3JAHUS CTPYKTYPhI
Yupasiienus, cofepkaT «0a0yIro».

Korpa Oymer momoOpaHa Iapa IIPOCTBIX uYwmces (Impocroe u
CMEKHOE), V KOTOPBIX COOJIIO/IaeTCA:
—cyMMa,/2 He A0/I’KHA JeJINThCS Ha 3;
—OKOHYaHHeE YKcIa B 8 cucrteMe =7, CMEKHOTO =1;

—OKOHYaHMeE YKcIa B 12 cucteMe =B, cMeskHOoTro =1,
BrInostHsAETCST yCIOBHE TPUBSABKH K OcTaTKy. OCTaTOK JI0JI’KeH
OBITH IIEJIBIM YHCJIOM.
Wrak, us psga i, 2, 3, 5, 7, 11 ybpana 3.
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W3 ocraBmuxcs: 1, 7, 11 (B) — ucmosb3yercs B UnCIIe,;
2 —KBapIleBaHue (Cco3/I1aHre KBapIleBOro reHeparopa);
5 —CBfI3b C IEHTOU AaTOMHOM CTPYKTYPHI.

OcTtaTok — MaHTHCCA YAaCTOThI, OKTaBa — CTENIEHb KBAPIIEBAHMUA.

Yucyo cBs3ed ¢ MEHTOU aTOMHBIX CTPYKTYP HeE JOJKHO OBITh
MEHbIIIE 12.

[To ocratky ¢opMupyercsi W30TONMHBIA pAx (BKIOUYaA U
MaTepPUATbHBINA MHUD).

B mostyueHHOM OCTaTKe He JOJIKHO OBITh IMIPOCTHIX urces (Kpome 1,
2, 5) HIXKe 231,

3asiaum, KOTOPbIE IIOCTaBJIEHBI BO IJIABY yIJIa:

—MeTOJ, HaXOKJAEHU IMPOCTHIX YHUCEJT C 33JJaHHBIMU CBOMCTBAMU;

—pelieHue TeopeMbl PepMma.

I/ISBeCTHO, YTO 9TH 3ala4U HE PEIIIECHBI.
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5.8. a. IIpununsel YopasjaeHusa (OKOHUYaHUE)

YTo nsBecTHO 00 uHbIX CTPpyKTYpax YrnpaBJjieHUs?

Bropoii Tun CTpyKTypbl YHIpaBJIeHU.

ITO yIpaBjieHHe, IIOCTPOEHHOe Ha 30JI0TOM ceuyeHuu. IMeHHO B
Hel permnaercsa 3azada Pepma, a psaa OGubOHAUUN HUCIOIB3YETCA JIJIA
dopmupoBanus OuUTO—(QyHKIUNU, WINU CTPYKTYP KUBOU KIIETKH C
33/1JaHHBIMU CBOWCTBAMU, HE «OOBeIIaHHON » JIMIITHUMU
KOHTPOJIbHBIMH YaCTOTaAMHU.

Tperuii T CTpyKTYpPhI YIIpaBJI€eHUS.

K stomy tuny oraocurca Cucrema YnpasieHus IOro-Bocroxom
3evutn (Kuraii, Kopes, u T.1.).

IIpyuHOUn ympaBjeHUA IIOCTPOEH HA 3akoHax ¢opmbl. POpMBbl
aTOMHBIX CTPYKTYp (MX TPWUINOHBI) (OPMHUPYIOT VIIPABJIAIONINE
MOCJIEZIOBATEIBHOCTH, KOTOPBIM CJEAYIOT T€HOTUIIbI, MO3T KOTOPBIX
HACTPOEH Ha NPUEM Takou nHPopManuu. MOKHO BBIyUUTh KUTAUCKUU
s13bIK, TOBOPUTH HA HEM, HO yIIpaBjieHHe Oy/IET 110 TUILY OJUH.

Kak npousBoauTcAa ynpasjieHue?
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YupassieHUe MO TUIy OAUH HMPOU3BOJAUTCA 10 HPUHIIUILY «CEHO—
coJIoOMa», KaK ObLJIO IPUHATO PaHbIIle B ApDMUM.

CootBercrByromuit Komrieke mo ITporpamme nmogaMMAa (mpocroe
YKUCJI0) WIM CHIKAN (CMeKHOEe) MOTEHIIMATIbl aTOMHOU CTPYKTYPBHI,
HCIOJIb3Ys CcOOCTBEHHBble BO3MOXKHOCTH. IIpumep: Komiiekc B
ABcTpasninu umeer 448 nupaMuz, BKJIOUaA 32 TUPAMU/BI ¢ IJIaBatoIen
reomerpueil. [Tupamusa Xeorca umeer elieé 3 BCTPOEHHBIX TUPAMU/IbI
Ha BBICOKMX OKTaBaX, OJJHA U3 HUX HUMeeT PaJIuallMOHHbIE YaCTOTHI
(«mpoksiATHE (PapaOHOB» ).

[Ipenensl yipaBjieHUs — OTAEIbHBIN paszesl. ATOMHbIE CTPYKTYPBI
HeJIb3s PACTATUBATh U CXKHUMATh 70 OECKOHEYHOCTU, U IIPU U3MEHEHUUN
MOTEHIINAJIOB MEHSIOTCA HE TOJILKO (DOPMBI, HO 1 0OMEHHbIE ITPOIIECCHI.

CBOMCTBO BHEIIIHEr0 PeryJupoBaHUs OOMEHHBIX IPOIECCOB
MPUBOJUT K TOMY, YTO B JII0O0UM OHOCTPYKTYpe HeE JOJKHO OBITH
HeyIPaBJIsIEMbIX KJIETOK, U TeM 0OoJiee CTaOUIbHBIX U30TOIOB.

ITepexaua u nmpuém.

Hcnonb3ysa My3bIKaJibHbIE CBOMCTBA aTOMHBIX CTPYKTYp (paszer
«My3bIKaJIbHaA TrpaMoOTa aTOMHBIX CTPYKTyp», U «My3bIKajabHaA
TabJINIlA XUMUUECKUX 3JIeMeHTOB Makcuma»), CucremMbl YIIpaBJIeHUS
MIPOU3BOJAT IIPUEM U Tlepefady UHGOPMAIIUU, KOHTPOJIUPYS IIPU 3TOM
COCTOSIHME MaTepPUAIbHBIX U HE MAaTEPUAJIbHBIX CTPYKTYP.

Kaxxyas mochUika 3akata B paMKH, B HeW ecTb azapec, ¢opma
HCIIOJTHEHUS, TEKCT.

C 2007 rozia Bce TEKCTHI — TOJIBKO Ha PycCKOM si3biKke (33 OyKBBI),
KOJINPOBKA CJIY>KEOHBIX IIPU3HAKOB Ta Ke€.

OOBIYHBIN TEKCT Iepe/laéTcsi B paMKax 2 OKTaB (1 U 2 OKTaBbI
MMUAaHUHO, 12 TOHOB). CHenuasjbHBIA TEKCT KOJUPYETCA KOMaHIHOU
cTpokoi (8 ToHoB). OUH U3 MPUMEPOB CIIENHUATBHON KOJIMPOBKH:

DO |HcnosHUTh, BEIIOJHUTD

RE |O0wexkT (HJIO), MmaTepranbHasa CTPYKTypa

MI |IIpousBecTu HeMe/IJIEHHBIN IIyCK

FA |Pa3neneHne KOMaH/bI

SOL |MKnats (Bpems OyaeT yka3zaHo)

LA |Tosbko mida aroaen
SI |IBmxkenue (mis HJIO)
NA [YHUYTOKUTH, yOpaTh
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Ha xoMaHAy HaKJIa[bIBaeTCs MYJIbTUIUIMKATHBHAS MacKa MO THUILY
yncia Pubonauun.

[IpuMep KOMaH/IbI: «IIOTHATH OOBEKT»

DOREFAREMIFADOSIFAXXXXXXXXXXXX..

X — Macka, 3a Hell — TeKCT JIJII 00PTOBOI'O KOMITBIOTEpA.

UenoBeK BOCIPHUHUMAET KOMAaHAY, HCIIOJb3ys PpPe30HAHCHBIE
KOHTypa IIO3BOHOUHHKA: «CIHMHOH UYYBCTBYIO — OJIOHZUHKA».
M cnonp3yioTest 24 MO3BOHKA (2 OKTaBbI) U 8 IO3BOHKOB — KOMAaH/Ia.

Komanpga nmoBTopsercsa 6 pas, U eCJId UET NOBBIIIEHUE IIJIOTHOCTHU
IIOTEHITUAJIOB, TO — K HCIIOJIHEHUIO, €CJTH CHIKEHHE — K YIaJIeHUIO.

Ha 3emsie HET ITOCTOPOHHUX OHUOCTPYKTYP, KaxK[asi M3 HUX UMeeT
HEKOTOPBHIA HAOOp YacTOT, U BCe BMeCTe OHU COOpaHBI y UesIoBeKa.
[TpousBosuTes M36MpaTeTbHBIN KOHTPOJIb TPYIII YAaCTOT, U IPU 3TOM
aKTUBHU3UPYeETCsl HeKas OMOCTPYKTypa, Hampumep, Kjom. B paszmesne
«KoHTpo1b» MOJIPOOHO JJaHbI CITIOCOOBI KOHTPOJIS, BEIOOP aapeca.

Komanap! mockLiaoTes JIub0 BeeM, JTU00 OT/IETbHBIM TeHOTHUIIaM.

[Ipumep. Komanasl 1o pacmudpoBKe HOBBIX TEXHUYECKHUX
pelleHuil IMOChLIAIOTCS BCEM, HO IIPUHATH X MOTYT TOJIBKO Te€, KTO
SHIMKJIONEINUECKN IIOATOTOBJIEH W HUMEEeT MO3T, HACTPOEHHBIM Ha
MIPUEM KOMAaH]/I.

Y monment obpaTtHas CBS3b (MTOTU KOHTPOJISA) OCYIIECTBJISETCS
yepe3 MO3KEUOK KaK CTPYKTYPY—KOHIIEHTPATOP C HCIIOJIb30BAHUEM
aHTeHH (BoJioChkI). B ceBepHON AMepHKe WHAEUIIHI CHUMAIU CKAaJIbII,
ybupas TeM caMbIM aHTEHHBI U JIUIIIasi MO3T IepeiaBaTh YTO—JIH0O.

Yesr0BeK MOKeT NOJIy4duTh AocTyll Kk CucreMe YnpasiieHus, HO He
MOKET €10 yIIPaBJIATh — HEeT «6a0ysu».

ITIporuo3ssl.

JIis1 HeZOMyIeHus CTUXUMHBIX OecnopsAakoB M xaoca Cucrema
YupasiieHus npousBoAuT 3anuch [IporpaMMbl TeM, KTO UMeeT Ha 3TOT
MOMEHT BCE€ BO3MOKHOCTH 10 NpUEMY NH(POPMAIUH.

1200—seTHAss Ilporpamma ObLla 3amucaHa IIPe/ICTABUTEISAM
wiemenu Matis (Kommieke AH/IBI), 3aBepmenue IIporpamMmmbl — 2012
TO/I.

B pamkax stoii Ilporpammbl Hoctpagamycy 3anucaim 500-—
setHioo [Iporpammy, 3aBepiiieHre — 2000 Tof,
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B 1888 roay Obuta 3amucaHa 100—JeTHss IIporpamma, KoTopas
ObL1a BBITIOJIHEHA HA 100%.

OsByuyuBaHUe 3TUX lIporpamMm BBITJIAAUT KaK «IIPOPOYECTBO».

AHaJIOTUYHBIE «IIPOPOYECTBa» 3alMCHIBAJINCh U B paMKax 100—
snetHen [Iporpammel, Kitapky 3anmcanu /1o 2100 roja.

HekoTopble WHIAMBU/AYYMBI MOJIyYaId 3alUCU, KOTOPBIE JIOJIKHBI
OBLTU TPOU30UTH Uepe3 HECKOJIbKO JTHEM.

Ha ce2o0Ha ama npakmuka npexpauwieHd.

dddextst Banrm um npouux mnpopuiatresed JaHbl B paszesie
«dddekT Banru».

P.S.B cBaA3um c¢ Tem, utOo ¢ 2007 roaa Cucrema YupaBiieHUsA
TIOJTHOCTBIO IIepelilyia Ha PYCCKUU S3bIK, OHA OOJIbIIle HE BOCIIPUHUMAET
TeKCThI (>Kayio0bl, TPOCKOBI U ITpOYee) Ha APYTUX sA3bIKaX — TOJIBKO Ha
pyccKkoM (IIpaBUIBHOM).

AHTIUHCKUN, apaOCKUM W TMpoune — 3TO A3BIKU I Oa3apHBIX
(ppIHOUHBIX OTHOIIIeHUI). KcTaTw, YKpauHCKOTO sI3bIKa HET Jake B
9TOM CIIHCKE.

JIJ1s1 moHuMaHUsA OCHOB (DOPMHUPOBAHUS S3bIKA, MOKHO COCJIAThCA
Ha «Mopo3oBckuii kBagpaT» (H.Mopozos, Xpucroc, Tom 3. ['/taBa «bor
U CJIOBO»).

HeobxoauMo ydecTh, UTO MPOU3HOIIEHNE, OCOOEHHO OyKBBI «P»
JIOJIKHO OBITh MPAaBUJIBHBIM, TEKCT — 06€3 MbIUaHUA U 0e3 MeKT0OMETHHN
U IIpeIbIXaTeTbHBIX 3BYKOB.
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5.9. O peaIbHOM IOJIO2KEHHH Bellleu

3eMJIsl MpeACTaBJAAET CO00M HCKYCCTBEHHYIO CTPYKTYpPY C
HEpPaBHOMEPHBIM pacIpeaejIeHHEeM MacChl, O0IIasa IIOUAAb
paBHa 512.0 MJIH. KB. KM (C y4YeTOM IIOBEPXHOCTEH TIOp,
BHaavH). FIMeer cucremMy :KHU3HEO0ECIIeYeHUsA OUOCTPYKTYP
(18 cucrem, kaxxkmaa mMmeer or 88 0 596 KOMILIIEKCOB
nupaMuja — 0e3 yuera mupamu/ cBa3u). YesroBek 3aBe3eH Ha
3emuro 145762 roma Tomy Hasaa. OHa Obuia co3maHa
MIWLINOHBI JeTr (2,5 MJIH.?) TOMYy Ha3aja, B IOpPAIKe
akcnepumeHTa Kocmoca Ha rpanuiie BecesieHHOI.

Okosi0 18 ThICSY JIeT TOMY Hazaja Ta o006JacThb TaJIaKTUKU, Te
Haxoawiach  3ewuisd, IIOZBEpIJIach  HAIQJEHUI0  KOCMUYECKHUX
npuIienpeB, HazoBeM ux JBPAMHM. OuHu npubpuinm Ha I[€JIOM
kocMuueckoM ¢ioTe 60jiee 3000 KOCMUYECKUX Kopabsed (00beKTOB),
pa3dMepbl  KOTOPBIX JIOXOAWJIHA JO pa3MepoB MaJbIX IJIaHET.
KoHKpeTHBIMU IPHUMeEpPaMU TaKUX Kopabuielt saBisorces JIlyna u CosHIze.
18224 roja 10 HOBOU 3PBI COBEPIIIEHO HAllaZleHNe Ha CUCTeMy IIaHET,
KoTOopble ObLTU TpuBsA3aHbl K Cupuycy A. Cucrema 3anmuThl — ®asToH
(mexxny Mapcom u FOmutepom).

[Ipu HanasieHnu ObLJIO UCHOJIb30BAHO:

232



HACTYNMWUNIO BPEMA MPAB/AbI

No YHUUTOKEHO
1 |1 mwranera — CosHIle (IMaMeTp IPUMEPHO PaBeH HUAMETPY
3eMn)
2 | 138 cmyTHUKOB (62 UMeU OpyKUE) 84
3 | 3 JIynsl (Mo3r) 2
4 |16 06BbexTOB (THII 960) 15

OcraBuivecs CTPYKTYPbl MCIIOJIb30BAIM PAJAUAIMOHHOE OpPYKUe,
IIPOTUB KOTOPOTO He ObLI0 3amuThl. ®asTOH B30pBasl cebs BMeCTe CO
BceMU 00bEKTaMM, KOTOPhIE ObLIN HAa HEM (METEOPUTHBIU T10sIC).

Cucrema Yupasnenus, npuHaiexamasd OIDBPAM, DOCTOAHHO
dbopmupyeT  MOCJIEIOBATEBHOCTh  COOBITHM,  MPUBOAAIIUX K
abcosroTHOMY 3axBary Bced Cucremsbl miaHeT. OIHAaKO €CTh OJHO HO:
npu HanazeHuu Ha Cucremy miaHer 2/3 roctei ObLIO JUKBUIMPOBAHO,
wiaHeta (Ha30BEéM e€ PasToH) B3opBasia cebs BMecCTe C 3aXBaTUMKaAMU.
Celtuac Ha opOUTe 3TOU IIJTaHETHl METEOPUTHBIN mosAc. ['0CTH HE cMOTIIH
yHUYTOKUTh MO3T 3emuu (Cucremy ympapiaeHus 3emsn — CY3), Tak
KaK OH BBIIIle UX BO3MOXKHOCTEH, XOTSI M HE HUMEET TEeXHUUYECKUX
cpeactB. OcraspbHasa yactb IDbBPOB 3axBatmia 3emiro U zipyrue
wiaHeThl. CIIyTHUKaAMU 5TUX IJIAHET CTaJIU UX KOpabJyu OT ocTaBIIeCs
KOCMHUYEeCKOHU (PJIOTUIUU NIPUILIETbIIEB.

OCHOBHBIMU HEJISIMU 3aXBaTa 3€MJIU SABJISAIIOCE:

—TI0JTyJYeHNE ee B KAUeCTBe «9HEePTreTHUeCKOU TabJIeTKU» BOOOIIIE;

—TOJIYYUTh JIOCTYIl K 0OOJiee HHEProOeEMKUM HCTOYHHKAM 32 CUEeT
MMO3HAHUSA TalHbI }KUBOU KJIETKH,

—IIPOHUKHYTH B TAallHY 4€JIOBEUECKOr0 MO3Ta.

15330 JIET 710 HOBOU 3pbl 6bTH cHOPMUPOBAHBI TPYOKU CBSI3U BCEX
IUIaHET ¢ npuBsa3kor K CostHIly. b0 cpOpMUPOBAHO KOJIBIIO 3aIIUTHI
110 KOHTYPY BpaieHus 3emiau. BHyTpu koHTypa 061N chOPMUPOBAHBI
TeTpasApajibHble TPYOKU CBA3H, ToTOMYy MepKypuii u BeHepa He nMeIOT
cnyTHUKOB. OcTajibHbIE IJIaHeThl ObLIN NMPUBA3AaHBI K 3eMJie U UMEIOT B
TeTpas/IpaJIbHbIX TPyOKaX /I0/ieKas/ipasibHble CTPYKTYphl. Bce BHENTHUIE
IUTAHETHI OKPY?KIJIA OCTABIIUMUCS CIlyTHUKAMU (KOHBOT).

[Tocsie dbopmMupoBaHUA KOHyca HAuyajoCh JABUKEHUE K 4 3Be3fie
Boabmont MeaBeiniibl. ITO cUCTEMA U3 7 3BE3]] SIBJISIETCA TOCTOPOHHEN
U TosiBUJIach u3 aApyroro Kocmoca nmpuMepHo 6 MUJIJIMOHOB JIeT Ha3a]l.
B cucreme 4 3Be3nbl HeCKOJIbKO IniaHeT (12), riaBHass — CYP. Bce
OMOCTPYKTYPHBI 7 3BE3]T — 3TO MAYKU, pa3Mep 70 3 MeTpoB. IIpu Beicazke
Ha 3eMJII0 UX BUJ HAaBOJUJI yKaC.
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ITocagka Ha 3emutio mpomsoluia 16300 JeT a0 H.3. B mepByio
odyepenb ObLIM cPOPMUPOBAHBI paNCKHE MECTa, YHHUTOXKEHBI BCE
KOMILJIEKCHI 3eMJIM BMECTe CO BCEMH, KTO TaM ObLI. Hacesenue 3emin
OBLIIO TTOJTHOCTHIO YHUUTOXKEHO M BCe TYMaHOH/IbI ObLIN ILJIEHEHBI. B
TeueHHe 12400 JIeT OBLIO HECKOJBbKO IOIBITOK CO3JAaHHs JIIOJEHd Hu3
IMIAyKOB, BCE€ B3aKOHYWINWCh HeymauyHo. Crajd  HCII0JIb30BaTh
rYMaHOUJOB, BCTaBJIAA B  HHUX  YacTOThl  MO3ra  IIayKOB.
[TocnemoBarenbHass yYCTAaHOBKA YAcCTOT IpUBeJa K  HEIJIOXUM
pesysbTataMm. [Ipu mMaTepuanusanuy Bce TYMaHOUbI MOJIyYaid MO3T
IMayKOB U c(OOPMHUPOBATIN COBPEMEHHYIO IIUBUIN3aIuio. C O rojia craau
BBOJIUTh YaCTOThI KOHTpoJisA. [Ipexkze uem Hamazath, 30pbl U3YUUIU
cTpykTypy Kocmoca, 3Hamm 3070TO€ CceueHHue U  I[IPUHITUIIBI
IepecTpPoeHs1 OUOCTPYKTYDP.

Ilenp — IOJYyYHTh YeJOBeKa Kak IIpeicraBuTesnss Kocmoca, HO c
MO3TOM IIayKa U BO3MOXKHOCTBIO II€peX0jila B OKTaBHI 44 U 56 mpu
aBapUUHBIX CHUTyalusix. Kpome TOro, mayku, KOTOpPbIE Paclojiarajimch
Ha CosHIile (1200000) AOKHBI OBLIM COCTaBUTH 30JIOTYIO JJIUTY C
MO3TOM 72 OKTaBbl. 3aBepIlleHHe IMPorpaMMbl — 2000 Toj. B 3TOT rop,
3aBepIIaiNCh Bce KajeHgapu Maiis ©W Bce IIpeAcKa3aHUsAd
Hoctpamamyca, KOTOPBIM HPOCTO O3BYYMJ IIporpamMmy. OcTajbHOE —
CMOTPH apXUB (JI/Is IPOIIIEIINX O TOATOTOBKY).

PeméTka, kotopasi 6pL71a yCTaHOBJIEHA, MeJla B CBOEH OCHOBE 53
OKTaBy, 4UYTO He TIO3BOJISIJI0O BBICOKMM OKTaBaM IPOU3BOJUTH
n3MeHeHus. Bce mombITku g0 1985 roma (Hamiedn spbl) ObLIH
Oe3yCIeIIHbI.

Ha ceromus Bce xoMmiuiekchbl 1 CHCTeMBl YHUUYTOXKEHBI BMECTE CO
BCeEMHU, KTO Ux obcykuBaji. Ha 3To moTpeboBaoch 16 JIeT.

CosHLle sABJfeTCA IUIAHETOM, €€ JuaMeTp INPUMEPHO paBeH
nuametpy 3emiu. Torga oHa uMmesia armochepy TOJIUHOU 0KOJI0 2000
KM, COCTOSAIIYI0 U3 CMeCH KUca0pozia u xyopa. CoJiHIle BHYTPU IOJIOE,
>KU3Hb TOJIBKO BHYTpHU (Kak B ckopJuiyre). TaMm ecThb BcEé HeoOXomumoe
JUTST TIO/I/IEP?KaHUs TOU JKU3HU, KOTOPYIO IPUIIEJIBITBI XOTEIN CJIe/IaTh
Be3JIE.

[Ipn HamazeHuw OBLIO M3BecTHO, yTo Ha CosrHIlE UMeeTcsa 231
00BEKT, U3 HUX 127 00BEKTOB TUIIA 440.

I'maBHOTO OOBEKTA TAM HE OBLJIO. YUHUTHIBASA YHCJI0 O0BEKTOB, OBLIO
IIPUMEPHO TOJICUMTAHO KOJIMYECTBO MAyKOB (pa3dMep /0 3 MeTpoB). Mx
oKasajoch 1.200.000. Bce oHm xpanu Bbicaziky Ha 3emuto. Ho Ha
3eMuie ObLIN JPYTHE YCJAOBHs, BKIIOUas 1 aTMocdepy.
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Kpowme Toro, Ha 3emsie ObLJIO HacejieHUEe, KOTOPOE OTJIMYAJIOCh I10
6uosioruu. BBIIO TIPUHATO pelleHre YHUYTOKUTh MO3T 3eMJIu U
IepecajinTh MO3T ITAYKOB B JIIOIed (OHOJIOTHYECKYIO CTPYKTYPY).

UYesr0BEK — 3TO CTPYKTypa, KOTOpas OJTHOBPEMEHHO HAaXOJUTCS B
JIBYX MPOCTPAHCTBAaX: B HEUTPOHHOM (IIPOTOHHOE) U aHTUHEUTPOHHOM
(371eKTpOHHOE) IMPOCTPaHCTBaX. Bee omyiieHus copMUPOBAHBI TOJIBKO
JUIsT HEUTPOHHOTO IIPOCTPaHCTBa. VIMeIoTes ellle U JPyTUe CBSA3U MO3Tra
(c HEUTPUHHBIM IIPOCTPAHCTBOM), KOTOPBIE 3/1eCh HE paCCMaTPUBAIOTCA.
Bce pasBuTHe IKM3HHM Ha 3eMJie  OIIPeAeIeHO YaCTOTHBIMH
3aBUCUMOCTSIMU, CHOPMHUPOBAHHBIMU  PA3HOCTBIO JBYX  UHCE
CosiHeuHOU cucTeMbl. YucjI0 OU — He HUPpaIlMOHAJIBHOE — 3TO
OTHOIIIEHWE JJUHBI KOHTypa K paauycy. B CosiHeuHON cucreMe
HCIIOJIB3YETCs 2 YHceiia Mu: 3.000864...(124 3HaKa IIocjie 3aIsTou) U
3.1648...(124 3HaKa mocIe 3anATON). ITH YKUC/Ia ONPEAETISIIOT He TOJIBKO
JUTMHY BOJIHBI 3aMbIKatoIiero KoHTypa Co/ITHeUHON CUCTEMBI, HO U Q0T
ee TOYHbIE pa3MePHI.

OcHoBo#l J11060U KUBOU CTPYKTYPbl SBJAETCA BOAOPOA, U
dopMupoBaHrEe HMOHOB IIOAYMHEHO TOHM K€ Pa3HOCTH uucesa. Tax,
HaIIpUMep, 4YesoBeK, chOPMUPOBAHHBIA B cHCTEME aib(a—IleHTaBpa,
IIPU JIOCTaBKe ero Ha 3eMJII0 U MPHUBSA3ZKE K CYIIECTBYIOIIEH cucreme
»KH3HeobecIiedeHUsT MOYKET BBITVIAAETh KPOKOAMIOM. Eciii 00bekT (viu
Kak €ero Has3bIBAlOT, TapejiKa), CO3JaHHBIA B JPYyroMl CHCTEMeE, HE
obecrieunBaeT MePECTPOUKY CBOEH CTPYKTYPHI 1107, 3HAUEHUS] KOHCTAHT
CHUCTEMBI, B KOTOPYIO OH BTOPTaeTCsI, OH aBTOMaTHYECKH IO/[BEPTraeTcs
TpaHCMYyTaIluy ¢ 00pa30BaHUEM MHEPTHOU MaCCHI.

st Toro yTtoObl pemuth DBPAM cBoum 3azlauu Ha 3emuie, UM
HY?KHO OBLIO BBECTH OCHOBaTeJIbHblE H3MeHeHHs. Bo—IepBbIX, OHU
IIOYUTH TIOJTHOCTBHIO IOAYMHHIN Bce 18 cucTreM Ku3HeobecreueHUs
O6moCTpPYKTYp. B uacTHOCTH, OHU CO37a/TN CTPYKTYPHI HA YacToTe 53.375
(ramma—wn3iyuenue). Ilayku B Takoil atMocdepe KHUBYT HOPMAJIBHO.
Paguanus cBhIllle 124 PEeHTreH UM He BpeauT. KeraTu TO, UTO OHH
MpUBe3JH (TapaKaHbl), TOKE HOPMAaJIbHO IIEPEHOCAT PATUAIINIO BILIOTH
710 TIOTEPH IBeTa (CTAHOBATCS CTEKJITHHBIMMU).

Kpome Toro, Heo6X0AMMO OBLIO TOIOJHATH 3aIachl, KOTOPbIE /10
HallaJeHUusI UMeJINCh Ha CIIyTHUKAX.

3a cueT BhIKAUMBAHMA dHepruu ¢ 3eMsid HoBas atMmocdepa CostHIa
YBEJIMUHUJIOCH B pa3zMepax 0osiee ueM B 100 pa3 (AuamMeTp 1392000 KM).

[IpumepHas cTpyktypa atMocdepsl CosTHIIa B HACTOSAIIEE BPpEMSI:
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No TommmuHa
cJa0s
1 | Cmech BOAOpOAA U reiusd, t° 0K010 3000° 19200 KM

2 | Pemerka yactoTsl 53.375, IJIOTHOCTh IMOTEHIIUAIOB | 332000 KM
127.4, pyOamku 111

3 | PemeéTtka yactorsl 53.875875, IJIOTHOCTH 121 1 100 | 128000 KM

4 Pemérka gacrtoT KHCJI0poaga W XJjiopa, IIJIOTHOCTHU 63000 KM
100 1 100

PemeéTka 3amuThl 49 OKTaBa, IVIOTHOCTU 100 U 100 | 146000 KM

(9]

(@)

PemiéTka cepoBoziopo/ia, OKTaBa 36.5, INIOTHOCTH 75 | 2000 KM
u75

Ha Cosniie ectb mpeobpasoBaresb 4acToThl. [lostyuas sHepruio Ha
49 OKTaBe, OHH €€ IIpeoOpas3ylT B 53.375, IIOJJIEPKUBAsA
paualiMOHHYI0 PpelieTky. Temmeparypa Ha MOBEPXHOCTH CaMOTO
CosHita He npeBbilaetT 20°C. 49 OKTaBy OHU BBIKAUYUBAJIU U3 3€MJIU
(rmosisipHBIE  CHSAHUS) IIPU  TOMOIIMU  CIENHAJIbHBIX  OOBEKTOB
HaxXoJAIIMXCSA Ha 3eMJIe.

ConmHnle  —  IpaBUTO—MarHUTO—3JIEKTPUUECKUN  TeHepaTop
nBmkennss Bcell CostHeuHOM cucTeMbl. COJIHIIE SIBJISIETCS TaKTOBBIM
reHEPATOPOM JIBHIKEHUS, U STOT TeHepaToOp COIPsIKEH C CHCTEMaMU
’)KH3HeoOecmeueHUss Kakaou IutaHeTbl. M He IUKIOH (aHTUIIMKIIOH)
IIpUHEC TeMIIepaTypy, a JIOKaJbHOE U3MeHEeHUE JJIEKTPUUECKUX
IapaMeTpPOB CeTKH XapTMaHa IPUBEJIO B JBH)KEHUE MAKPOCTPYKTYPbI
(aTmocdepy).

3eMJis, sIBJIsJIaCh OUYeHb TADMOHUYHO CO3/ITaHHOU CHCTEMOM, OUEHb
BBICOKOOPTAaHU30BAaHHBIM  OOBEKTOM, 00JIaflaeT  KOJIOCCATbHBIMU
3aracaM¥l SHEPTUH, U TO03TOMY IIPHUIIEIbIBI U30paiu ee OJHUM U3
00BEKTOB HaIlaJeHUs.

Tak Kak OCHOBOH CYIIIECTBOBAHHS TPHUIIEIbIEB SABJIAIACH
OeJIKoBas KjeTKa, 00jiee HU3KOTO YPOBHs Pa3BUTHS (HUKE 32 OKTaBbI),
TO ee DHEePTropecypchl OBLIN TOpa3Zl0 MEHbIE, YeM B KUBOU KJIETKE,
DHepreTUKa KOTOPOM COOTBeTCTByeT 96 okrTaBe. Ilostomy oHu
CTPEMUJINCH IPOHUKHYTH B TANHY KUBOU KJIETKU.

’KuBas kieTka yeji0BeKa — 3TO He TOJILKO ee HOHHOe cocTosiHue. 1
KOHEYHO, CYIIeCTBOBAaHUE >KUBOU KJIETKU 3aBUCUT HE OT XMMUUYECKUX
peaknuii. YCJIOBHO KUBYIO KJIETKY MOKHO Pas/ejiuTh Ha TPU YacTH:
HU3KOOKTaBHbBIN U BBICOKOOKTABHBIU BBIBOJI U IIEHTPAIbHASA YaCTh.
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[lenTpanbHasgi 4YacTh — 3TO CBOETO PO/ia «BEUYHBIN JIBUTATEJIb» C
3aJlTaHHBIM BpEeMEHEeM JKU3HHU. BpeMmsa KU3HU 3a7aeTcsi OKTaBOU
pa3BepTku JuM@bl, Ipu G(OPMUPOBAHUU HOHHOU CTPYKTYpbI, U
MarHUTHBIMH UMITYJIbCAMU C COOTBETCTBYIOIIMMU YIJIAMU CKOJIbKEHUS.
CBsi3b BpeMEHHU U MPOCTPAHCTBA B JKUBOU KJIETKE OIpesiejieHa yIJIOM
ckosibkeHus (cMm. «bouka J[moreHa»), 3HaUEeHUs 3TOTO yIjia OT 21.6 710
43.5 ¥ OIPEAEJISAIT BpeMsA >KU3HHU OT O JI0 32000 JieT (B macmrrabe
BpeMeHH 3emin). CpemHsisi TOUKa COOTBETCTBYET 124 TOJIaM >KU3HU.
CoBepIlleHHYI0 KJIE€TKYy MOKHO OCTaBUTh KUTh U 32000 JIeT, HO IIpHU
HEW3MEHHbBIX BHEITHUX YCJOBUAX. ONTUMasibHas TOYKa 124 rojaa
COOTBETCTBYeT KJIETKE, TMPUOJMKEHHON K COBEPIIEHCTBY, HO
U3MEHsSIeMON TIpU CJAEeAYIOIed MyTallud B CBA3U C H3MEHEHUAMU
BHeNIHUX ycaoBud. OTMeTMM, 4UTO JKUBasg KJIeTKa —  3TO
MHOTOCTyIleHuYaTasi (MHOTOOKTaBHAas1) CTPYKTypa — OT 32 (MOHHas) JI0
06 (HeuTpuHHAas1) OKTaB. HeT cMmbIcjia CpaBHUBATh SHEPreTHYECKUE
MOIITHOCTA B Pa3/IMYHBIX OKTaBaX — 1—3apAJ0BbIA SKBUBAJIEHT 52
OKTaBbl COOTBETCTBYeT IIPUMEPHO 10.000.000.000 3apsAA0BHIM
SKBUBaJIEHTaM 32 OKTaBbl, TO €CTh HMOHHAsA CTPYKTypa obJiazaer
MHUHUMAJIbHBIM  3apAAOBBIM OSKBUBAJIEHTOM, a NPUOOPOB i
perucTpaly 3apsAA0BbIX SKBUBAJIEHTOB BHICOKMX OKTaB HE CyII[eCTBYET.
[ToreHnMasbl  BBICOKHMX  OKTaB  CIy»KaT Uil TOAJAeP>KaHUs
IrPaBUTAIMOHHBIX YACTOT CBSA3U KJIETKU C MO3TOM.

Mo3r — CI0KHEUINN KOMIUIEKC OMOJIOTHYECKON CTPYKTYPBI, €ro
HeJb35l CO3/1aTh U3 MbUIU. MO3T — pe3yJbTaT MHOTOMUJUIMOHOJIETHEN
paboTel Mo GOPMUPOBAHUIO OUOCTPYKTYpPHI (UesoBeka). VI KOHEUHO,
MO3T He MOKeT ObITh chOopMUPOBAH caM IO cebe U3 MObUIH, C
HCIOJIb30BaHUEM XHUMHUUECKUX peaknuid. Mo3r — OJlHOBPEMEHHO
CBSI3aHHOE COCTOSIHME 3 IIPOCTPAHCTB: HEUTPUHHOTrO (BbICIIEE),
AHTUHEUTPOHHOTO ¥ MPOTOHHOTO WUJIX HOHHOTO.

YesioBeUueCKUU MO3T 10 TIPUIIECTBUSA, ObLT HA YPOBHE PA3BUTHUA 71
OKTaBbl, B TO BpeMs KaK y IPHUIIEIbIEB OH JOCTUTAJ TOJbKO YPOBEHb
84 OKTaBBI?, MPUYEM TOJIBKO Y OTHEJBbHBIX 0co0ed. Bpems KuszHU
JIIOZIeU 10 HAIlleCTBUSA COCTABJIAIO 1200 JIeT.

Jlrob6ass OWOJIOTUYECKN aKTUBHAs CTPYKTypa pa3BUBAETCA HE IO
DKCIIOHEHTE, a II0 OKTaBe, IIPU S5TOM MUCIIOJIb3YETCS CTEPEOMETPHsI
okTaBbl. YTO Takoe okraBa? IlpeacraBuM BOJIHY, HMEWIIYI0 2
KosiebaHusA B ceKyH/ly. CTelleHU 3TOTO YMciia U eCTh OKTaBa. 48 OKTaBa
— COJIHEYHBIH cBeT W Tak gayee. CamMol BbICIIEH OKTaBOHM 00J1agaer
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Kocmuueckuin Pazym — 512 OKTaBOHM, MaTepUaJIbHBIA MUP
ompejiesisieTcs Ha HACTOosIIee BpeMs 32 OKTaBOM.

ENMHCTBEHHBIM HEJIOCTATKOM 3eMJIU JJIs MPUIIEJIbIEB, OBLIO TO,
YTO OHA He MOAXONIa JJIs JKU3Heo0ecIieueHUs MPHUIIIEIbIIEB, KOTOPbHIE
MIPE/ICTABJIAI0T CcO0OM maykoB OT 1 70 3 MeTpoB. OHH uMeaIn
COBEPIIIEHHO JPyTUE YCJIOBUSA CyIleCTBOBaHUsA. Tak KaKk COBMECTUMOCTD
MIPUBE3EHHBIX YACTOT U TEX, UTO OBLIN Ha 3eMJle, OKa3asach He MOJIHOMH,
BCIO CHCTEMY KOHTDOJIS JKU3HeobOecliedeHWs IMPUILIOCH JejIaTh
cOOpHO1A.

bazoBas yacrora, kotopas Opuia npuBedeHa ABPAMMU, okazasach
MeHbIIIe 32 OKTaBbl (rpa”HuIa Ay 6MoJIoTUYeCKUX CTPYKTYP Ha 3emiie).
3aMeTHM, 4TO 3TO — YMCJIO KojiebaHUU 3apsaaa Mexay y3aamu. To ecTb
JII000€e MexaHm4YecKoe ITpeoOpa3oBaHKe MOTJIO BBI3BATH IMPeKpallleHne
OOMEHHBIX TIPOIECCOB U  CMePTh OHOJIOTUYECKUX  CTPYKTYP.
OntumasibHoe ku3HeobOecneueHne DBPOB nmojep:xuBaeTcs 4acTOTOU
54 oktaBbl. OKTaBa 53.375 — 3TO raMMa—H3JyuyeHUe. JTa YacToTa He
SBJISJIACh POAHOU sl 3eMuid, oHA ObLIa JlOoCTaBjieHAa HAa 3eMJII0 U
obecrnieunBasiach IpUIIIEIbIIAMH.

Kpome Toro, urob6pl HOpUCIOCOOUTh ILJIAaHETy TOJI CBOE
’)Knu3HeoOeclieueHre UM HYXKHO OBLJIO YHUUTOXKUTH HMeBIlleecsd Ha
IUIaHeTe HacejeHUe. B aToT mepmos; Ha 3emiyie IPOXKUBAIO 1240
MUJUTHOHOB YeJIOBEK.

B pesysbTaTe KpPOBOIPOJUTHOW BOWHBI Ha J3emiie ObLIO
yaunurtokeHo BCE  HACEJIEHUE. IlpencraBieHue 00 — 3ToU
KPOBOIIPOJIUTHON OONHE MOXKHO HPOYUTATh B «IJIyOMHHOU KHUTE».
OriaBiieHHas 3eMJisA, KoTopas ObLia HaijieHa B Cubupu Ha OGOJIBIION
TEPPUTOPUU — MOKET IOCTYKUTh MaJIeHbKUM IIPUMEPOM Pe3yJIbTaTOB
BO3/IeUCTBUA TpUIIENbIeB. Bce Haxoammble (GaKThl CyIeCTBOBAHUSA
JIpeBHEN BBICOKOPA3BUTOU UBUJIN3AINHU, TIIATETBHO CKPBIBAIUCH U JI0
CHUX IOP CKPBIBAIOTCA OT 00IIIeCTBAa.

MMy 66111 padpaboTaHbl CBOM OMOCTPYKTYPBI, HO 32 OCHOBY B3ITO
OBpUTH 00pa3Iibl MPEKHUX JI0/Iel. HOBble OMOCTPYKTYPBI UMEIU OKTABbI
TOJIOBHOTO MO3Tra OT 31 /10 44. /A KOHTpOJA HaJ MNOJIyYEeHHBIMHU
OMOCTPYKTYpaMu UMHU OBLIIO MPUBE3EHO C¢ cobort ¢ PasToHA 12 MIIPZ.
TYMaHOHUJIOB, IPOTPAMMHPYEMBIX JSHEPTEeTHYECKUX  «IIYCTBIIIEK»,
KOTOpbIe WHOTZA IPOSBJISINCH B BHUJEe «Oapabaiiexk» y HEKOTOPBIX
smyHoctet. OHU ObLTH 3ackiagupoBanbl B CIIIA B paiione Benmkux
o3ep, B [lepy, Tubete u ApcTpanumn.
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KpoMe 3aBe3eHHBIX 4YACTOT, OBLIM TaKKe JIOCTABJIE€HBI Ha
KopabJ1sax, 00pasibl paCTeHUH U KUBOTHBIX, GJIopsl U payHbl. Ho Tak,
Kak ycjaoBus Ha 3emsie ObUIM  O4YeHb OJIaTONMPUATHBIMU U
SHEpPreTU4YecKu OOecIleueHHBIMU BCE BBIPACTAJI0 /0 THUTAHTCKUX
pasmepoB. JT0 ObLIa IOpa AWHO3aBPOB. Ho 3TOT 3KCIIEpUMEHT
CUMTAETCS HEYJJAUHbIM, TaK KaK SIBUJICS OYeHb SHEPTo3aTPaTHBIM U BCE
OBLIO YHUUTOKEHO.

Bcero 3a 5700 JieT 3KCIIEPUMEHTOB UMH ObLIIO CO37IaHO OKOJIO 156
MJIPZ. OMOJIOTHYECKHUX CTPYKTYP.

B skcmepuMeHTax HaJ JIIOJIBMH IIPUINEJIBIBI B IEPBYIO OYepeb
OHU TIBITAJIUCH IIOBBICUTH OKTaBBI TOJIOBHOTO MO3Tra. IJTO JaJI0
YeJIOBEUECTBY TOJIPKO YPOBEHb IIEIePHOTO pas3BUTUA. JlajibHeHIe
SKCIIEPUMEHTHI HaJl JIIOABMU IIPUBEIH TAK)Ke U K ITOSBJIEHUIO HA 3eMJie
IIBETHBIX pac M Pa3JIMUHBIX pPa3sHOBUJHOCTeN 006e3bsH. [lo Mepe
U3y4YeHUs W IMO3HAHUSA 4YeJIOBeKa OHHM COBEPIIIEHCTBOBAJIM IIOJT cebst
OMOJIOTUUeCKyl0 pyOalllKy, C IIOBBIIIIEHHEM OKTaBbl Mo3ra. K
HACTOSAIIEMY BpeMeHH OHU CMOIJIH YCOBEPIIEHCTBOBATh MO3T UeJIOBEKa
1 JIOBEJIN eT0 710 66 OKTaBbl. B acTu OTAEeIbHBIX SKCIIEPUMEHTOB ObLIa
JIOCTUTHYTa 71 OKTaBa Mo3ra. JIjist Toro, 4ToOBI [Aep»KaTh IO/
KOHTPOJIEM KaK/IyI0 «OHOJIOTUUECKYIO PyOaIlKy» K Hell MPUKPEIUIAICS
3aIpoOrpaMMHUPOBAHHBIN T'YMaHOWU/I.
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5.9.a. O peaJibHOM IOJIOKEHUH Bellleu

(mpoposxenue)

Cucrema ¢usnvueckux BeJUUMH Ha J3ewie ObLIa
nmocrpoeHa mocje 3axpara 3emuu. OHa BOOOIIEe CTPpOUTCA
OTHOCUTEJIbHO KaKOro—Jau00 oJaHOoro mapamerpa. IIpuHarbie
Ha 3ewie (PuU3NIYECKHE BEJIUYHNHBI — Macca, METpP, rpaayc
(yriioBoii), ceKyHJa, KaHAe/LIa W IIpodyee — CJeJACTBUe
NMPUBA3KA K OJHOMY IMapaMeTpy — IPaBUTAIMOHHOUM 4acTOTe
63.5 oxkTaBbl (BKIIOUaeT 64 0a30BBIX YaCTOTHI), ABIAIONIECHCA
0azoBoui B JOpoBckou Cucreme, mMpuObIBHIEH Ha 3eMJIIO.
OTHOCUTEJIPHO 3TOM OKTaBbl W ObLIH cHOPMHPOBAHBI BCE
n3BecTHbIe Ha 3ewsie Gu3nuecKknue BeJUIUHBbI. Tak:ke ObLIH
AHbI OUY€eHb CKy/THbI€E 3HAHUA, oTpazkarolmue
JE€VCTBUTEJIBHYI0 PEaJbHOCTh, B ILIEHYy KOTOPBIX BcCe
YeJI0BEeU€eCTBO HAXOAUTCA A0 CUX IOP.
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Opnako mnpu 3axBare 3emiu (cmoTpu wuctopuio) Komiuiekcsl
Cucrembl YpasieHUa 3eMJIM COXPAHWIN TOJIBKO CUCTEMBI PACUETa U
paboThI C OKTaBaMH HE BBIIIIE 32, IO3TOMY BCE, UTO BBIIIIE 3TON OKTABHI,
OBLIO HA3BAHO MEHTAJIBHBIMH U aCTPAJIbHBIMU MTOJISIMH.

CoBpemeHHas (uU3UKa /10 CUX TOP paboTaeT B IUIOCKOM BapUaHTe
(pusuYecKnx IpeACTaBIEHUU IOCTPOEHHUS IPOCTPAHCTBA—BPEMEHU U
He MOXKET IIepeUTH Ha WHOe IIpe/CTaBJIEHHE, B CBA3U C OTCYTCTBUEM
MaTepUaJibHOM UM HaydyHOW 0a3bl MO PeajlbHO OKPYKaIIIeEMY
npocrpanctBy. Ha 3emsie  cylmecrBoBajia CHUCTEMA  KOHTPOJIA,
IIOCTPOEHHAass Ha KyOWMYecKOM OCHOBe, HO OHAa HUKOTJA He
HCIOJIb30BasIach Kak uHGopmamnuoHHas. [lepBoe, 4To OBLIO c/eIaHO
IIpy 3axBaTe 3eMJId — VCTAaHOBKA COOCTBEHHOTO KOHTPOJIS C
HCIOJIb30BaHUEM CYIIECTBYIONTUX (DOPM KOHTPOJIS U yIIpaBieHusd. s
BTOTO KyOuueckas pemnieéTka Oblia mepeBefieHa B MHGOPMAIMOHHYIO, a
TaK KaKk MaKCUMaJIbHasA OKTaBa paBHsAeTcA 32 (B Cucremax KonTtpossa u
YupaBieHus), a 5TO U3BECTHBIM pa3Mep aToMa, IPUMEpPHO 0.8
aHrcrpeMa, To (GOpMHUpOBaHHE OOIIETr0 KOHTPOJSA He MOIJVIO 33JIeTh
OCHOB (DU3UUYECKUX CTPYKTYp 3€eMJIM, OHU MOJYUYWIU UHYI0 (GOopMy,
OCTaBasACh IIPU 3TOM CTPYKTyPaMU C HYJIEBBIM ITOTEHIIUAIOM.

B sumamazoHe 63-64 okrtaB (203=9223372036854775808,
264 =18446744073709551616) HMeeM BCEro OKOJIO 3 MHIJIJINOHOB
MPOCTBIX UMCes, 00JIaIAI0IIUX U3BECTHBIMU CBOMCTBAMU. JTO HE TaK
MHOTO /Il TIOCTPOEHUs ABTOHOMHBIX OMOJIOTHYECKUX CHCTEM U TEM
6osiee s D6posckux Cucrem Ympasienus u Koarpossa. ITotomy Bce
3axBaueHHble  OUOCTPYKTYpbl OHU  CTPEMWJINCh MaKCUMAaJIbHO
COXPaHUTD, MIPOU3BOJIsT MOAUDUKAIIUN TOJIBKO UX cucteM KoHTposisa u
Yupasienusa. Hekoropble u3MeHeHUs, IPOU3BEAEHHbIE WMHU B
OMOIOTUH, YXKe «Chearu» 0ojiee 2.9 MUJUIMOHA AOCTYHHBIX ITPOCTHIX
YucesJ, W TOCJe BBOJA 71 OKTaBbl B OHOCTPYKTYPHI aJIbHEWIINI
IpOrpecc CTAaHOBUTCS HEBO3MOXKHBIM. CoueTaHUsl MPOCTHIX UUCENT IS
IIOCTPOEHUSI HOBBIX CTPYKTYP SBJIS€TCA OIMACHBIM C TOYKU 3PEeHUsd
CJIydalHBIX COBHAZIEHUIN II0 HEeyNpaBJisieMbIM IpollieccaM, KOTOPBIE
MOTYT TPOUBOUTH Kak Karactpoda M JIABUHHOE OOpYyIlIeHHE BCETO
BHOBb CO3/IAHHOTO U ITPOBEPEHHOTO B J1AOOPATOPHBIX YCIOBHUSIX.

YesioBek Ha 3eMJie UMeEET He TOJIbKO MaMsATh, HO U 3a/[aHHYIO
MporpaMMy JIeMCTBUM, KOTOpas 3aJI0’KeHa B MaTpulie. Marpuia — 3To
cucTeMa MPOTPAMMHON MaMATH OUOCTPYKTYphl. Ecyii MaTpuiipl HET, TO
YyeJIOBEK SBJIAETCS POOOTOM U BBITIOJIHAET TO, YTO €My 3aJ[aHO IIPHU
POXKJIEHUU: KUTh, YYUTHCS, BOPOBaTh, U TakK Jlasiee. Ha HeoxkupaHHOE
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U3MEHEHNE BHEITHEN CUTYalluU TaKOU UeJIOBEK pearupyeT TOJIBKO TakK,
Kak M yeMy ObLI OOy4YeH 3a Mepuoji *KU3HU (OCHOBA 3HAHUM pOJIM He
UrpaeT — 3TO MOTYT «aKaJleMUYecKrue 3HAHUA», PEeJUTHO3HbIE,
TIOPEMHBIE U IIPOUEE).

Mo3sr d4esioBeKa JOJIKEH CYIIEeCTBOBAaTb M HeE 3aBHCETh OT
U3MEHEHUs BHEMIHUX ycjaoBUU. Ilo Mepe pa3BUTHUA MO3T JOJKEH
MOoJIydaTh HOBYI0O MHMOPMAIUI0 U HCIOJb30BaTh €€ B «HAPOHOM»
xo3samcTtBe. Ectm Obl 3TOr0 He OBLIIO, Pa3BUTHE «ITMBUJIM30BAHHOTO»
obIecTBa 3aBHUCEO0 OBl TOJBKO OT MPOJIOJKUTEIFHOCTH KU3HU
YyesI0BeKa.

Matpunia OblyIa BBeJieHA IIPU CO37aHUM 4esaoBeka. OOBIYHO K
MaTPUYHOMY THUILy OTHOCATCSA JIIOJU, CTOAIIME Ha BepIIUHE
repapxuyeckou mupaMmu/ibl. [Ipy co3maHuu MaTpUYHOTO THUIIA JIIOJIEN
buosiornueckass CTpPyKTypa (py0Oallika) UWMeeT JAOIOJHUTEIbHBIE
YaCcTOThI, HCIIOJIb30BaHHE KOTOPBIX I03BOJIsIO JOpoBckoul Cucreme
Yaopasnenuss (¢ 2008 roma Cucreme ympaBiieHUs — 3eMJIH,
BOCCTAQHOBUBIIIENCSA) HE TOJBKO KOHTPOJIUPOBATH, HO U IIPOU3BOJIUTH
KOPPEeKIINI0, JI03allUch U 3aMeHy KomaHj, ynpamieHus. Cioza ke
OTHOCAT U PpeWHKapHauuu (Ha HOBYIO OMOJIOTHYECKYIO CTPYKTYpY,
py0aliky, ofieBaloT CTapyi0 MaTPUILY).

PazBuTHe Mo3ra ¢ UCIOJIb30BAHUEM MATPHUI] UJAET II0 MPOrpaMMme,
KOTOPYIO BBITIOJNIHsIA D0poBckasa Cucrema YpasjeHus, a ¢ MapTa 2008
rojla BBINOJIHAET BoccTaHOBUBIIagcA CucTeMa yIpaBjieHUA 3eMJIU.
MaTpuuHBbIU THUII JIIOZEN pasjiessdeTcsd Ha 12 KaTerOpui Mo COCTOSHUIO
MO3ra.

K nepBoii KaTeropuu OTHOCAT JII0/IeH ¢ 00ydaeMbIM MO3TOM (MO3T
HMeeT TIOJIHYI0 CTPYKTYpy 4UTeHus — 3anucu wuHbopMmaluu u
aZleKBaTHYIO peakIuio Ha HOByI0 mHpopmanuo). K 12— kateropum
OTHOCSTCA JIIOAA C MO3TOM 0e3 CHCTeMBbI 3amucu. ITO — POOOTHI,
KOTOPBIM 33/laHa MporpaMma C POXK/IeHUsI, UM HeJIb351 HUUEro JaTh U3
TOTO, YTO HUJET NOMHMO WX IIpOorpaMMbl. BHeIIHUN NTpU3HAK —
«OJIOBSHHBIE» TJla3a U He BOCIPUATHE UWHOOPMAIUU — MOKHO COTHIO
pa3 mOoBTOpUTh (pa3y O CyIIeCTBOBAaHWM KU3HU Ha Mapce, HO
BOCIIpUHATA OHA He Oy/ieT — y aTOoro Tuma HeT QuiabTpa mo Mapcy.
3amanue J0poBckoin CucremMoll  YIpaBJieHHS JTA€TCA  TOJIBKO
MaTPUYHBIM TUIIAM JIIOJIEN.

Matpunsl xpanarcs B Crpykrype Cucrembl Ynupasienus (Tuber,
Kaitmac, H=—1270 Mm). BHemHuil BUJI — 5TO CTyCTOK, WJIM IIapOBasi
MOJIHHSI ¢ HabopoM 0oJjiee 17 ThICAY YaCTOT, OObeJUHEHHBIX TAKTOBOU
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YacTOTOU 64 OKTaBbl. I'pynibpl MaTpHUI, OAHOTO THUIIA XPAHATCA B
OTAEJIbHOM «CyHAyKe». Ilocie ITycka MaTpHIl CBepseTcs PpeakIUs
MaATPUYHON OHOCTPYKTYPHI C COAEPKUMBIM CYHAyKa, MPH 3TOM
3JIEMEHTHI PyOAIIKH OHMOCTPYKTYPHI MOTYT OBITH U3MEHEHBI, BIUIOTH JI0
3aMeHbI caMOU pybOaIIKu.

Cpok xpaHeHUs MAaTpUIIbl He OTPAaHUYEH U 3aBUCUT TOJIBKO OT
KapMmbl (KOTopasi y»ke JUKBUJAMPOBAHA C ampess 2007 rojia), TO ecTb
BpEMEHU paccessHHs Hecylled dYacTOThl B YCJIOBHUSX OTCYTCTBUA
TIO/IITUTKU.

[Tocnenyromasas  AUArHOCTUKA  OWMOCTPYKTYPbI  IIPOU3BOJUTCS
JIOABMU??????, uMeromuMu cBA3b ¢ CucreMou YIIpaBJIEHHS C
HCIIOJIb30BAHMEM HJTaJioHa — MaTpulbl. KaKaplli y3eq MaTpUIIbI
COJIEPKUT 33 YACTOTHI IUIFOC YACTOTA CBA3H C PEIIETKON MaTPHUIIHI.
Yucsio y3710B MOXKET ObITh U 60JIbIle 1000. KaxkabIil y3es1 MaTpUIlbl —
9T0 HHG(OPMAIMOHHAA CTPYKTypa C OIpeJieJIeHHBIMUA CBOMCTBaMU,
AKTUBUPOBAHHBIMH Ha MOMEHT IMyCKa. DTO 3HAUUT, YTO UEJIOBEK MOT
OBITH MY3BIKAHTOM (3aKOHYHJI MY3bIKAJIBHYIO IIIKOJIy), HO IIOTOM ObLIa
aKTUBHUPOBAHa CTPYKTypa yOHUHIBI. MaTpuiia CO/IEPKUT TPaHCISTOPbI
SI3BIKOB U YEJIOBEK MOKET HEOKUJAHHO «BCIIOMHHUTH», YTO OH 3HAJ
KUTAUCKUU s3bIK. He MaTpuuyHOMY THUITY JIIOJAEU TPAHCIIATOPHI C A3BIKOB
(0OBIYHO OZIMH WJIM J[BA) JAIOTCSA C POXKIEHUs, U ecjid Bac mompocsT
U3YUUTh €IE€ OJUH S3bIK, TO BBl Bcerja HaliETe IPUUYUHY HE JIeIaTh
9TOTr0, WJIN MOKETe YIUTh €ro BCIO JKU3Hb. Bce BUBI creluaibHOCTEN
3aJI0’KEHBI UMEHHO B MaTpuIie. Kaskple 11 ieT MaTpuIia OOHOBJISETCS C
BBOJIOM HOBBIX CHEIIAAJIbHOCTEN.

MaTpUYHbBIN THII JIOAEU U UX JeHCTBUS MOCTOSHHO HAXOJIUTCS IO
HaOmoneHneM CucremMbl YHOpaBjeHHUs, TakKe IO/, KOHTPOJIEM
HaxoMsATCA JEUCTBUS OKDPYKEHUs OSTUX JIIOJed, W MPOBOJUTCS UX
koppektupoBka  Cucremonn  YnpasieHus. Peaknua  CucreMsl
Yrpasyienud cocrasiser 0.1 C.

Kakziplii HOBBIM IIMKJI OOHOBJIEHHSI MAaTPHI[ COIPOBOXKIA€TCsS B
TIEPBYIO OYepPeh obecrieueHrneM 06e30MacHOCTH OUOCTPYKTYPBI, U TOJIBKO
TI0CJIE TOTO BKJIIOYAETCSA HOBBIUN HUCIIOJTHUTEIbHBIN MEXaHU3M.

OOHOBJIEHVE MATPHIL — 3TO CJIOKHBIA IMPOIIECC, COTJIACOBAHHBIUA CO
Bcemu wucrosuutenasavu: JlyHa, CosHie, cIyTHUKH IuiaHer, Cucrema
Yupagiienus. Beé mogunHeHo o011iel mporpaMmme.

JIJ1s1 IpOBEPKU BCEX YCTAHOBOYHBIX ITAPAMETPOB C IOCJIEAYIOIIUM
IIEPEHOCOM HYKHBIX YaCTOT B «HOPMaJIbHbIE pyOaIllIKKu—Teia» (MOXKHO
U C PA3AHCKOU poskeil) Hy>KHO OBLIIO HANUTU SKCIEPUMEHTATBbHYIO 0a3y.
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Wtak, myHKT nepBbiid. 13 Bcero HaceseHUs1 3eMJIM, OCTaBIIETOCs
1ocjie e€ 3axBaTa, ObLI BbBIOpPaH crerMuUUHBIA OMoOMaTepuas JJisd
OTpabOTKHU BcCeX KU3HEHHO BaKHBIX (yHKIMH. BpiOOpka okaszasiach
yAAYHOU — IUleMeHa 0e3 MecT OOWTaHWsl, U3TOHseMble OTOBCIONYy 3a
BOPOBCTBO U IIPUBBIKIIIKE K TPYJHOCTAM OBITHsS, He pa3bOpUMBBEIE B
CpeJicTBaxX JOCTHIKEHHUs IeJjiell, B OCHOBHOI CBOell Macce YOWHITbI, U
OTIpEeJIETUJIO TIOCIe HEJONATUX KosieOaHUM u3bpaHue mxX Kak 0a30BbIN
MaTepUaJl IS IPOBEAEHUSA SKCIIEPUMEHTOB.

V3HaYaIbHO ITPOU3BOIMJIUCH SKCIIEPUMEHTHI, HO YHCJIO MATPHII
PE3KO COKpalllajioch, U IIOTOMY BCE BSKCIIEPUMEHTHI ITPOU3BOATCS
TOJIPKO Ha OMOCTPYKTYpe, B3sITOU KaK UCXOJIHas1. B 3Ty CTPYKTYpy ObLIU
BHECEHBI 12 0a30BBIX YacTOT, OTHOCHUTEJIBHO KOTOPBIX |
dopmupoBasiich Bce BHUABI B3aMMOCBsA3€H. B  ckKaskax 9TH
OMOCTPYKTYPHI UMeEIOT 12 KojieH. Hu ofHO M3 KOJIeH He uMesio OoJiee
omHOM 0a30BOM YaCTOThl, W H3MEHEHHUs BOKDYI HeE IT03BOJIAIU
MIPaBUWIBHO HCIIOJIB30BaTh UMeEIOIUicA OroMaTepual (roes).

Hcnosp30Baicss TOJIBKO JHalla3oH xX.33 (xx.375375). Ha »To0
IUAMa30H «HABEIINBAJIMCh» TOTOBBIE CTPYKTYDPbI, IIPOIIE/IIINE
MIPOBEPKY Ha OHOM M3 12 KojieH. Takum o0pa3oMm, MOIYyUYHIIH YBA3KY
(HOpMaJIbHOE  CYII[eCTBOBAHHE) HEOOXOAUMBIX OHOCTPYKTYp (He
BXOJIAIIME B 12 KOJIEH).

MakcumMasibHOE KOJIMYECTBO YCTAHOBOK — 6 MUJIJIMOHOB U IIOTOMY,
HaYMHAas CO CPeTHUX BEKOB (UyMma B EBpo1e), 1 3By4HT 3TO YUCJIO.

[Ipu mMaccoBOl BCTaBKe OUYEPEAHON YACTOTHI OBLIM M KPYHIHbIE
IIOTEPU — OCHOBHAs YacTh OMoMarepuasia MOJTHOCTHIO TEPsIa BCE, UTO
UM OBUIO YyKe BHEJpPEeHO, U Torjga pa3pabaThIBAIUCh CXEMbI
YHUYTOKEHUS €CTECTBEHHBIM ITyTEM, U BCE aHTHCEMUTHI — 3TO OBIBIIIHE
eBpeHr, KOTOPHIM He YaJIOCh MOJIYUYUTh HOBBIN MO3T, JIJIs1 HUX €CTh CTeHa
IUIa4Ya, CHHATOTH, TypUCTUYecKre 6a3bl U MecTa OT/AbIXA.

N3BecTHO (M3 UCTOPUM, W3 TPYAOB ICUXUATPOB U T.JA.), UTO
IIPOIIEHT OOJILHBIX Y €EBPEEB HA IIOPSJIKU BBIIIE, UeM y APYTUX HAPOJOB,
TO €CTh HOBBIE YCTAHOBKM YaCTOT He Bcerja 3aKaHYUBAIOTCHA
6siaronosiygHo. [Ipu HOpMasIbHOM HCXOJIe CTPYKTypa (OpMUPYETCA B
HOpMaJIbHOW 3710poBoil pybarke (tuma Yybatica). OtpaboTaHHBIN
MaTepuasl BbIOpaChIBAETCS, CIIOCOO0B MHOTO (BKJTIOUAs M XOJIOKOCT).

M3BecTHO, UYTO OOJBHBIM, HAJT KOTOPBIMH IIPOU3BOZSATCS
BKCIIEPUMEHTHI, JIJIs1 YCIIENTHOTO UX OKOHYAHUS CO3/IAI0TCA UjieaIbHbIe
yCJIOBHS /IO T€X TI0P, MOKA He Oy/IeT 3aBepliieHa mporpaMmma. /[Jist eBpees
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OBLIO CO3/JAHO BCE: PEJINTHS, «3HAHUA», CHEIUAJIBHOCTH, BO3MOKHOCTD
3aHUMaTh JII0ObIE MOCTHI U OBITH HA BU/TY.

OpHako HeNIb3sl OCYIIECTBJIATH MPOTPAMMy BBOZIa HOBBIX YaCTOT
6e3 BHYTPEHHETO KOHTPOJIA B KOPPEKINU, HEKOTOPhIE IIIEPOXOBATOCTH
MO>KHO MCIIPABUTh Ha MeCTe, /IJI 5TOr0 ObLIIN CO3/1aHbl BCE YCIOBUA.

EBpen—Bpaumn JI0JDKHBI OBUIM, HCHOJIB3Ys WUHONW Ouomarepua,
IIPOBEPATH JeWCTBUE mpernapaToB. EBpen—0aHKUpPHI OKHBI OBLIN
3aCTaBUTH BCE HaceJIeHUe MOIUMHATHCA BceM ycTaHOBKaM IIporpaMmbl,
eBpern—a/JIBOKAThl He JOJIKHBI JIOMYyCKaTh Cy/eOHBIX MpeciieIoOBaHUMN
eBpeeB 3a IMPOBOJIMMbIE HKCIEPUMEHTHI, co3fjanue ['ys1aros, ICUXYyIIIEK
U TIpPOYUX JIOMOB OTAbIXa [uid TroeB. Cucrema YmnpasieHUs
nmo3aborusnaack o 6e306eqHOM CYIIECTBOBAHUU €BPEEB, KOTOPBHIM OBLIO
3aIicaHo, u4To ¢ mpuxojioM Momuaxa (2008 roji) HamecTHHKA UX bora
Ha 3eMJie HAYHETCA JId HHUX «30J0TOH Bek». VIMEHHO OH JOJIKEeH
OTpeieJIUTh TeX, KTO JIOJKEH BOUTH B «30JI0TOU MUJLIMOH».

C 0 roma ObLIa BBeJeHaA IIpOrpaMMa «3alllUThl» HJIU B Hapoe
U3BeCTHAsl 107 Ha3BaHUEM «XpucToc». Mexay MaTepuaaibHON
«pybarkoii» (6uocTpyktypou) u danTtomom (matpuriei) (m.0.
«TYMaHOHUZOM») CTaBUTCS MPOMEKYTOUHAs YaCTOTA OKTaBHI 51.5 (Bcero
22 YaCTOThI). DTU K€ YaCTOThl 00ECIeunBaIOT CBA3b ¢ aTMocdepoiu
(kybuueckas cTtpykrypa). OTCYTCTBHE 3THX YacTOT IepeBOJIUT JOpOB
(maykoB) B paspsja ToeB, KOTOpbIM He Mecto Ha J3emie. Ilo
ompeniesiennio akagemuka H.MoposoBa, aBTopa QyHAaMeHTAIbHOU
paboTel «Xpucrtoc», «eBpeil» — 30p (mepecenener). OgHAKO HET
HUKAaKUX JAHHBIX, OTKYy/la MPOU3OIILIO IlepecesieHre U KaKUM 00pa3oM.
Her HUKakux [JaHHBIX, OTKY/la B35JIOCh BBIpaXKEHUE «HOT» W,
COOTBETCTBEHHO — «TOW» mo Tuimy Oap — pab. B 151
HocJieAyoen 710 Iepuojia ,
T. e. 70 16 Beka, UCIONB3YIOT TepMuH «['OM» A o6o3HaueHUA
WHOBEpPIla BOOOINe W XpHUCTHAHWHA B 4YacTHOCTU. B jutepartype
axapoHum ¥ COBpeMeHHOM mA3bike ciaoBo «I'OM» o6o3HawaeT Kak
J1I060U Hapo/, KpOMeE eBPEEB, TaK U OTAEJIHHOTO MHOBEPIIA U HE UMEET
HUKAKOTO OCKOpPOUTEJLHOTO WU IpeHebpexuTesbHOro orreHka. Ho,
HECMOTPS Ha BCe JINTepATypPHbIe U3BICKU, JJIs1 EBpPEEB BCErJla rOM — 3TO
pab. TakoBO uX OTHOIIIEHHEe ObLJIO U B JIDEBHUE BpPEMEHA U OCTaeTCs
ceruac, MOCJIeTHUM IIPUMEPOM sIBJIsAeTcsA Poccuisi, KOTOPYIO UCIOIb3YIOT
Kak JIOMHYI0 KOpOBY, BCe TIOJIe3Hble HCKOIaeMble BCE BO
BCEBO3PACTAIOIIEM MacITabe «BBITEKAET 3a TPAHUIy», a HaceJeHHe
BCeH CTpaHbI IepKaT Ha MOJI0KEeHUU pada.
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Bropoii ¢yHKIUEll BBeEHHBIX YacTOT SBJsAETCS obecreueHue
mporiecca penHKapHanuu (orpaboTaHHass MaTpUIla He BRIOpachIBaeTCA,
a mepemaércs ciemyiomel pyoamke). OTciola — CUMBOJIMKA MaMBbl C
MIafZieHIieM. BriepBble crcreMa 3amuThl ObLIa allpoOMpOBaHA B O TOAY
U C 3TOTO BPEMEHU B KaKJbIil IIPOTPAMMHBIN IMKJI 3a 2 JHA JI0
ycTaHOBKH (15.22 MOCKOBCKOTO BpeMEHHM) 3allluTa CHUMAaETCs
(cuMBOJIMBUPYET CMEPTh XPUCTA), MOCJIE YCTAHOBKH HOBBIX YaCTOT
3al[UTa C HOBBIMHU CBOUMCTBaMU (DUKCUPYETCsS, U BCE KOMILIEKCHI HaA
3emie COIPOBOKIAIOT YK€ HOBYIO CUCTEMY. PeasibHO C 3TOr0 BpeMeHU
Havasia GQOpPMHUPOBAThCs CYIIECTBYIONIAs celyac 4 paca, a He 5-s, KaK
yTBEPKJAaeT BCA U30TepUyecKas JUTepaTypa, BbIIIE/NIasg IO/
KOHTPOJIEM HAJUYAEUCKOTO KpeuecTBa, KOHTposimpyemoro ObPAMMU.

JIo 1976 T. TEHOTHUN 42 He IOoA03peBaJl O CYIIeCTBOBAHUU
«30JI0TOTO MWJUIUAPAa» M O IepPCHeKTUBAX CBOEro CYIEeCTBOBAHUS —
BCe JKJIaJTU CBeTJIoe Oyaylllee U paliCKoe CyIlleCTBOBAHUE — KOMMYHU3M.
[Ipu sToM He ObUIO MHGPOPMAIUH, YTO PAaWCKUE KYIIU TOTOBUJIHUCH U
YACTUYHO CO3/IaHbl /IJid TE€HOTUIIA 46, a KOMMYHU3M HACTyIUT Cpas3y
T0CJIe YHUUTOKEHUS T€HOTHIIA 42.

CooTHolleHne 44 : 42 =1:7,46 : 44 =1:1000, 48 : 46 =1:100.

2000 rojA — 3aBeplieHHe (GOPMHUPOBAHUS BCEX MAHTHUCC JIs
reHoTHuIla 46, U B TeueHue 8 JieT IlepeBoJ, MAaHTUCC Ha MOATOTOBJIEHHYIO
ouosiornueckyto 0asy. IIpoOHBIN Myck reHoTuna 46 IPOU3BOAUTCSA B
2009 rojy (z1aTta mycka BbIYHUCJIEHA OTAETBHO).

3aBepllleHUe IMpoIecca YCTAHOBKU CHUMBOJIU3UPYET IOsBJIEHUE
cBATOTO OrHsA B MepycasmMme (Takoul ke OroHb ObLI 3a(pUKCUPOBAH B
MockBe B 2007 ro/ly, B HECKOJIbKUX TOYKax). /[Jif mosyueHus: CBATOTO
oras o0bekT (HJIO), pacrioysio’keHHBIU Mo/ XpaMOM Ha TJIyOuHe 4300
M, dopMHupyeT B TedeHHE HECKOJbKUX CEeKyH]I «IepeKoc» — II0
yacToTaM paJUallMOHHBIX OKTaB IPEBBINIEHWE JIOMyCKa, WU
caMOBO3TOpaHue JII0OOTO TpeAMeTa, U MO YaCTOTaM 3allUThl — CHATHE
MOTEHIINAJIOB JI0 1-2% OT HOPMbI, IOTOMY OTOHBb U He obkuraet. Bce
pUTYyaJIbl BOKPYT 3TOTO COOBITHS — CO3/IJaHUE CKA3KH PO BOCKpEIIIeHNE,
MosIBJIEHNE 00Kbel MaTepu ¢ MJIAZIEHIIEM — 3TO aTPUOYTHI BJIACTH HAJT
b6apaHaMu, 1 HUKAKOTO OTHOINEHUs K UCTOpuU He nMeloT. COOCTBEHHO
MIOsIBJIEHHE UHAYCTPUU (POPMHUPOBAHUS HOBBIX YACTOT 3aIUTHI — 3TO U
penHKapHalus, Korjga oTpaboTaHHas MaTpPUIla MOMKeT ObITh
repecakeHa B IPYTy0 pyoamky (010oJIoTHYecKy CTPYKTypy). IloaTomy
MJIaJIeHeT CHMBOJIN3UPYET UMEHHO MATPHILY.
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B 2000 romy Obuta 3aBepliieHa 500—JIETHASA IPOTrpaMma,
paspekiamupoBaHHass ~ Hoctpagamycom (emy ObLIO  3amMcaHO
Jd6poBckort CucreMoill YmpaBjeHHsI TO, YTO JIO3BOJIEHO OBLIO
pasmiacuth). 1less IIporpaMmbl ObLIa JOCTUTHYTA, U OHA ITOJTHOCTBIO
3aBepireHa. /[o 2008 royia — repexo/IHbINM epUo, 1 HOBasl IPOrpaMma,
1o kotopou B CucreMmy YmpamiieHUs IMocTynaer uHdopMaius, Kak co
CIyTHUKOB, Tak U ¢ JIyHwl. Ilo 3TOll mHMOpManuu Bce MaTPHUIIHI
U3BIMAIOTCS, W MPOU3BOAUTCS uX O0OHOByeHHe. CyIlecTByeT JIn
OMOCTPYKTYypa 1107, MaTPHILy, poJiu He urpaeT. Eciim 6uocTpykTypa 6pl1a
1 0OJIbIIIE HE OTBEYaeT TPeOOBAHUAM IIPOTPAMMBI, OHA YHUYTOXKAETCS U
co3maércss HoBasg. (OOHOBJIEHUE IIPOU3BOJUTCA II0CJIEOBATEIBHO,
rpymmnamMu. Ilocjie KOHTpPOJII HOBOUM TPYIIbI, cTapas IOAJIEKUT
VHUYTOKEHUIO, IIpH O3TOM IHPOBEpKa Ha OHOCTPYKType He
npousBosuTcA. Tak, eciu B 3TO BpeMsA Y OHOCTPYKTYPbHI ITPOBEH
omeparuio (Ja emeé W yJaJWwId YTO-JIM00 WM OTpe3aid), TO IIpH
KOHTpoJie  Oy/ieT yTepsAH UJeHTUPUKAIMOHHBIA TMPU3HAK U
ouocTpykTypa Ipeobpasyercsi B pobora. I[Ipu ¢opMHUpoBaHHH HOBOU
MAaTPHUIIBI IIPOUBBOAUTCSA KOHTPOJIb ITUKIMYECKOH IT0CIIe/I0BATEIbHOCTH
MIPOXOK/IEHUS JeNCTBUM.

[Ipumep: YBuzeB TpaMBaii, HaJlo BOUTH B HEr0, B3ATh OWIeT (ecu
eCTh MECTO, TO MOKHO CECTh), JJ0eXaTh /0 HY>KHOU OCTAHOBKU U BBINTH.
Yucao BapuUaHTOB MOBENEHHs — MIJUIMOHBI, HO OHU BCe
B3aUMOYBSI3aHbl B IUKJINYECKHE II0CJIeIOBATEIbHOCTH. Y JIIOJIeH
HEMaTPUYIHOTO THUIIA 3TU (GYHKIIUU MOTYT OBITh HAPYIIIEHbI U OOJIbIIIE HE
BOCCTAHABJIMBAIOTCA. Y  MATPUYHOTO  THUIIA  BOCCTAHOBJIEHHE
HapYIIEHHBIX (QYHKIIUH HPOUCXOJIUT IIOCJIE KayKJAOTO 7—MH JTHEBHOTO
KOHTPOJISA

[lepexoi Ha WHYI OKTaBy CyIIECTBOBAaHUSA MoO3Tra TpeOyer
IIepecTPOeHNsI W  IPOCTPAHCTBa  cylecTBoBaHWA. ONTHUYECKOe
BOCIIPUATHE H3MEHSETCS BMeECTe C M3MEHEHHSAMH BCEX KOHTPOJIbHBIX
CHCTEM: CJIyX, OCsI3aHUE, OOOHSIHUE.

71 OKTaBa OyJieT OCHOBOM TOJIBKO JIJISI 30JI0TOTO MHUJIMOHA, U BCe
ocTaJIbHbIE Oy/yT IOACTPAMBATHCA — HOCHUTh MOHOKJIM, U3MEHSIOIINe
OoJiee YeM B 50 pa3 ONTHKY, CIyXOBbIE amlIlapaThl JJIs YCUJIEHUS 3ByKa
OoJiee UeM B 72 pasa U TakK JaJjiee.

Ha ceromHsi Te, KTO pOAWJCA paHbllle BpeMeHU (OepeMeHHOCTb
MeHee 9 MecCsIeB), CUUTAIOTCA HeloHocKaMu. OIHAKO 3TU HEJIOHOCKH
OKa3bIBAIOTCA HAMHOTO YMHEE CBOUX CBEPCTHUKOB (Uepunsib, 310TaHOB
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u T.1.). OHU HEJIOHOCKU OTHOCUTEJIBHO 63 OKTaBbl, HO B CTPYKType 65
OKTaBbl OHU — HOPMaJIbHBIE JIIOAM U BpeMs OepeMEHHOCTH WHOE.
MaccoBblll ITyCK 65 OKTaBbl IPOU3BENEH B 1984 Tojy, €IMHUYHBbIE
(sKcrIepuMeHTaJIbHBIE) HAUaINUCh ellé OoJiee 300 JIET Ha3a/, IPU 3TOM
OoTpabaThIBAJIUCh B3aWMOCBS3M II0 BCEM 4YacTOTaM KOHTPOJIS, IIPU
HAJIMYUU OT/AEJIbHBIX CTPYKTYP M 71 OKTaBbl (MaccoBoe IOsIBJIEHHE
suuiyToB B anoxy Ilerpa I). OTpaboTka 65 okTaBbl HAUHETCA ¢ [Tacxu
2008 roza, moroMmy IlpaBuTenbcTBO Poccum mOpuUHAJIO pellleHUE O
CPOYHOM CTPOUTEJbCTBE 28 KJIUHUK II0 BBIPAIIMBAHUIO MJIAJIEHIIEB,
HMEIINX BeC OKOJIO 700 rpamMM (cm. Tabsuiy). M3Becren dbeHOMEH
«AJIENIeHbKU». — JTO, TIO0Ka, €AWHUYHbIe CJIydyau IMOSABJIEHU
MJIQJIEHIIEB 71 OKTaBbl, U IMOCJIE TMOJHOW peayim3alluyd BCeX OCHOB 65
OKTaBbl Oy/IeT OCTOPOKHBIM Ilepexoj] Ha 71 OKTaBy, IIPU 5TOM
MIPOMEXKYTOYHAasA CTylleHb, Ha KOTOpPOW oOTpabaThIBAIUCh  BCe
HeoOXOoUMble YCTAaHOBKU, OoJsiee He mOTpebyeTcs, U Bce 12 KOJIEH MOTYT
IIPOCTO UCUE3HYTbh.

C 2008 roza miaHupyercsa CMeHa IMPOCTPAHCTBA II0 YacTOTaM
3ByKa, U BCe 12 KOJIeH OyAyT UMEThb BCero J0 11% BOCIPUATHUA 3BYKA.
[TepexoaHble TIpollecchl OYAyT  COMPOBOXKAATHCA  TIJI00AJIBHBIMU
karactpodaMu: IIyHaMU, yparaHbl, 3eMJIETPSCEHUs, UN3BEpPKEeHUA
BYJIKAHOB, TaK KaK BCe JIMIIIHee Oy/IeT pacCENBATHCA U BHIOPACKIBATHCS B
KocMmoc 1 B TernioBble OKTaBbl BBICOKOU IIOTHOCTU. [IJ1s1 TOTO UTOOBI HE
OBUIO TIOMBITOK BMeIIaTeJbcTBA B pabory Cucrem YmnpasieHus,
OMOCTPYKTypam 12 KOJIEH 3alUChIBAJIACH OTKPOBEHHAsA
nesuHdopmanus (HaygHas 6a3a).

M3BecTHBI MHOTOYUCJIEHHbIE 4Yy/leca, HAUUHASA C «HEIMOPOUYHOTO
3agyatusi» (KcraTu, 5TU ciaydaum Obutn w1 B Poccuu). /o cux mop B
HAYYHBIX Kpyrax HJIyT CHOPBI O TOM, CYIIECTBYIOT JIU TyMaHOHUZbI (C
OapabarkamMu Bce 3HAaKOMBI).

3a 2000 JieT pe3yJabTaThl SKCIEPUMEHTOB HAKAIUIMBAJINCh, U
npuHATO O6bLT0 perieHrue ABPAMMU o nepeMenieHNU B IOJTHOM O00BbEMeE
BCEX T€X, KTO COCTAaBUT «30JI0TOM MHJUTHOH» (Bcero 980000 MaTpHIL).
OnuH n3 IpU3HAKOB OyyIiel «pybariku» nMmeHHO DBPA — He 10/KHO
OBITh «HE3aJIYIIbI», YTO ABJISIETCS XapaKTePHBIM MPU3HAKOM eBpes. Ho
KpOME €eBpeeB, HCIIOJIb30BAHbI B SKCIEPUMEHTAaX W HWHbIE HAPOJBI:
tatapbl, kutenu CpenaHeil m Majioi A3uu — CBbIIIE 4 MULIAAPOB
yeJOBeK paau 1 MwuinoHa. Ilocjie HOpMa/sBHOTO IlepeMeleHus
9BPOB (a 5T0 KOJTUYECTBO COOTBETCTBYET MMEIOIIEMYCS B HATUYUU Y
9BPOB 980000 Mmartpuill, OKpPyIJIEHHO VI MYAEUCKOr0 >KpeuecTBa
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ObLI0 JTIoBeZleHa IUdpa 1 MUJUTUOH OYAYIIHX «CUACTIUBUYUKOB») BECH
oumoMaTepras MOJIEXKUT YHUUTOKEHUIO KaK oTpaboTaHHBIA. Tak Kak
BHUMAaHHE BCEro MUpPa IIPUKOBAHO K €BpesiM, U PACTET aHTUCEMUTHU3M,
TO UX YHUUTO}KeHHEe Oy/IeT BCTPEUYEHO C PAJIOCThIO, XOTSI HUKTO U HeE
IIOZI0O3PEBAET, 3a4YeM OHHU CYIIEeCTBOBAIU U I104eMy BceBbIITHUI
MTOZIEPKUBAJT TOJIBKO UX. VIMEHHO eBpesiM CO371aJIi OPeosl MyYeHUKOB,
MUMEHHO OHHM UWMEKT BO3MOMKHOCTH oOO0marbcss ¢ borom 6e3
IIOCPETHUKOB, WMEHHO B HX cpefe HauOoJIblllee KOJIUIECTBO
JKCTpaceHCcoB, U J0bas HOBash BBOAMMAs dYacToTa TpedyeT 0coboro
OTHOIIIEHHWs K TEM, Ha KOM ITPOM3BOJIUTCA TecTHpoBaHue. Her, u He
MOKET OBITh eBpes, KTO IIOJMydrsl Obl TOJIHBIM Habop Bcex
HeoOXOUMBIX YacTOT. Kak W IPHHATO B MeOUIIMHE, KaKJI0€ HOBOE
JIEKApCTBO IMPOBEPSETCA Ha OTAETHBHOM OOJIBHOM.

Henb3ss omHOMY OOJIBHOMY JlaBaTh BCE — HEW3BECTHO, OT KAaKOTO
eMy cTayio Iioxo. IToroMy craHzmapTHBI HAOOp JIFOOOTO eBpes — 3TO
’KUBOTHBIE (DYHKITUM U YTO—/JIU00 U3 HOBBIX YacToT. Eciu oH ¢ HUMU
CYILIECTBYyeT 0oJiee 90 JIET, TO MPOBEPEHHBIN KaHaJ IlepeHoca paboraer
yKe Ha Te MaTpHIIbl, KOTOpPhle U OYyAyT CYIIIeCTBOBATb B H/I€aJIbHBIX
pybarkax

JlomnoTHeHYE UCTOPHUKA.

Kaxxmas ITacxa, mpoucxossmiasi 1 pa3 B 10 JIeT, U CHUMBOJIU3UPYET
OIpe/ieJIEHHbIE IIePeX0O/ibl B KU3HH o00IectBa. 3a rox a0 Ilacxu
MOABJISAETCA YKo 666 (1956, 1966, 1976, 1986, 1996, 2006 u T.4.). B
STU TOJBl MPOXOJWJIN CMeHbI BjacTu (He obs3atenbHO B Poccum).
[Tpumep: 1986 rox — I'opbauéB (B HapoAe — caraHa C HATHOM) U
IIOSIBJIEHE HOBBIX PYCCKHX, TO €CThb TeX, KTO HuMeJl mpu cebe
«bapabarmiek», KOTOpble U OO0OJIBAHUBAJIM BCEX IIYTEM CO3AHUSI
mupamMuy], 3axBaTa COOCTBEHHOCTH W T.A. IDTU Oapabalikyd YCIEITHO
BBICTYIIAIOT B IIUPKeE, 3aTJIA/IbIBAS B KAPMAaHbBI 3pUTEJIEN.

3ajjlaua STOro IMepuojia — MPUBECTU OOIIECTBO K COCTOSHUIO
YHUUYTOKEHUS.

1996 — CTaHOBJIEHWE Pa3pYyIIUTENIsI MPU aKTUBHOU paboTe HOBBIX
PYCCKHUX.

2006 roj; — 3T0 Hauajsio GOPMHUPOBAHUSA «30JI0TOTO MUJIJTMOHA», TO
eCTh TeX, KTO UMeeT HJIeaJIbHYI0 3alUTy U NPSIMYI0 cBsA3b ¢ CucTeMoun
Yupasienus 96poB. OcTtajibHbIe HE HY>KHBI X MOTYT OBITh YHHUTOKEHBI
(JacTh MOKHO OCTaBUTH JJISI OOCTy:KUBaHUsA). PemHKapHaAIus 0OJIbIle
He HYy)KHa, 1 MaMa C MJIQJIEHIIEM TOKe, TaK KaK BpPeM: KHU3HU OyAeT
peryaupoBaTbcsa CrucreMol YiipaBiaeHUs JOPOB U «30JI0TOH MUJLTHOH »
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OyZeT >KUTh BEUHO, BJjIajies1 BCEM, YTO 3aXBauyeHO. 3axBaT BJIACTU HAJIO
obo3HaunTh y Pumckoro mnambl. HUKakux peBOJIIONUNA, HUKAKUX
TeppOpPUCTOB (Ha TEepeXOAHBIA IepmoAa Hano ObpLIO chHOPMHUPOBATH
HY)KHO€ KOJIMYECTBO CHJIOBBIX CTPYKTYP JJIs WX YHUUTOXKEHU).
Hekoropble, umesa uH@opManuow O (GOPMUPOBAHUU C 2007.04.03
HOBOM 3alUThl U «30JI0TOTO MWUIMOHAa», CIelaT ¢ 3TOTO JHA
y3aKOHUTh CBOE IIpaByieHne (YkpauHa). KcraTtu, MMeHHO YKpawHa
SIBJISIETCSI TIOJIMTOHOM JUUis1 ¢popMHUpOBaHUA Oapalballlek, © OCHOBHOU
COCTaB BCeX BUZOB KyJbd — ¢ YkpauHsl. HMcropuyecku
ToCJIeIOBaTeIbHBINA ITpoliecc (pOpMHUpPOBaHUsS OOIECTBA IPUBOJUT K
MOABJIEHUI0O AHTHUXPUCTA, TO €CTh He IIO/IBEP:KEHHOI'0 pEerMHKapHAIUH.
[Tocsie BBOJAa HOBOM 3al[UThl HET HEOOXOJIMMOCTH IOJIJIEPKUBATH
cka3ku Ipo Xpwucra (ux Hekomy OyaeT pacckasbpiBaTh). Ho ojHOrO
n30paHHBIN «30JI0TOM MHJUIMOH» HE MOHHUMAIT, UTO W30paHHBIMU
OCTaHYTCSA TOJIBKO HX «pyOalIKu», a MO3T OyzmeT Toro JOpOBCKOIO
MUWUIMOHA, KOTOPbIN HaxoauTcsa Ha CoJiHIIe.

Ho ato 6s11u ianbl ABPOB 2006 roga. UMeHHO 5TH IJIaHbI Uepe3
HAJUyZIeUCKOe KPEYecTBO PACHPOCTPAHSAIUChL CcpeAu eBpeeB. B
HacTodllee BpeMsA HAa MapT 2008 rojaa yxKe MOKHO IIOZIBECTH UTOT
6oprOBI — Cucrema ymnpapienuss ObPOB yHuutoxkeHa. Y:ke HUUTO He
MeIllaeT BOcCCTaHOBHUBIIeNca CucTeMe ynpaBiieHUs 3eMJId HaBOJIUTH
OUYHCTKY OT BCceX pe3yJibTaToB Boz/ielicTBus OBPOB Ha mianety 3EMJIA
U OKpy2Karollee MpOCTPAHCTBO.

3aMedaHVe HUTHUIINCTA.

Ho ecsim 661 9BPAM ynanoch ObI BBECTH HOBBIE BHJIbI 3aIIUTHI 1
ybpaTh perHKapHaIuio, 3emsisg 6pl1a Ob1 B3OpBaHA BMECTE CO BCEM, UTO
Ha HeH ecTbh.

Bo3MoKHOCTH JJI1 3TOTO €CTh — JOCTAaTOYHO omeparopam Cucrem
YuopasiieHuss 7aTh KOMaHAy O Habope IOTEHIHMAJIOB OIpPeJIeJIEHHON
YaCTOTBhI, IMPEBBIIIIEHNE TJIOTHOCTU KOTOPBIX U MPHUBEJIO ObI K B3PBIBY
BCceU 3eMJIN.

1o 2007 roma 9BPhI ucnosp3oBanu 3anackl 3emun (K < 1%), ¢
2007 ro/ia OHU MOTYT HCII0JIb30BaTh TOJIFKO CBOM 3amachl (O60JIbIlle HET
[TosApHOTO CHUAHMA KAaK IIPU3HAKA HOPMAJIBHOTO HCIIOJIb30BAHUA
pecypcoB 3eMJIn).

IToromy Ilacxa 2007 03HaMeHOBaJIaCh IIOJIHBIM OTCYTCTBUEM HE
TOJIBKO HOBBIX 4acToOT, HO u CHCTeM, KOTOpbIe UX co3/iatoT. He OyzieT Hu
«30JIOTOTO MHWJUIMOHA», HU CUACTJIUBOU KU3HU y «U30paHHBIX», HE
OyZeT TEpPOPUCTOB, PEBOJIIOIMHN, U MPOYUX ATPUOYTOB IEPEXOIHOTO
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nepuoaa. Hacenernne 3emuiu OyieT COKpAaIeHO 3a CYET rocTei, BCE TO,
YTO UMU OBLIO IIOCTpOeHOo, Oyzer ybOpaHo. OTXOXKHMMH MeCTaMHu,
KOTOpBIE TpeAHa3HaueHbl i1 BbIOpoca B KocMoc Bcero, dutro ObLIO
CO371aHO rocTsAMU, BbIOpanbl CeBepHas AMepuka, EBpona, ABcTpasus.

C 23 deBpasia 2007 roZla JIOCTYI K 49 OKTaBe OBLI IIEPEKPHIT,
TOJIIpHBIE CUSTHUS HCYE3JIM, IUIOTHOCTH ITOTEHIIMAJIOB OKTaBBI 53.375
cTajla U3MEHSATHCA 3a CUET pyballlkh, HAYyayiC POCT IIOTEHIINAIOB
3apsazna 53.5. B TeueHme 3—4 wMecdAleB paguanMoOHHAas PpemieTKa
ucuesner, u ConHue Oyger MereoputoM. (Popmanuzanus
ncuesdHoBeHuss CoJIHIIA NPOUJIET IO TEOpUM KoJulamca, TO €cTh
MoJIy4yeHre YEPHOU JbIPhI IPU CKAaTUU MaTeEPUHU B 100 pa3 (1 KOHEYHO,
C yBeJIMUEHWEM ILIOTHOCTH). Torma TeopeTHUecKH VAEeNbHBIH Bec
Mmatepuasia Ha CosHIle OyzeT nocturath 1830175044093,8 Kr/cms.
CorstacHo Teopuu I'paBUTanu U COrjiacHO 3akOoHaM HbIOTOHaA Takasi
yépHas JibIpa HAYHET cobupaTth Bech KocMoc U Bce HeOecHbIE Tesa
npocto npwiunHyT K CosHIly (B ToM uncie u bosabinas MeaBeaumna c
Cypom). Torma u OyayT pellleHbl BCe 3a7ladyd IO IIEpeMeIeHUI0 B
KOCMHUYECKOM IpocTpaHcTBe — CoJTHIIE cTaHET IeHTpoM BceseHHOH, U
Ha BTOM IIeHTPE MOXKHO pa3BUBATh JIIOObIe (GOPMBI OOIIECTBEHHOTO
CO3HAHUA.

B IIPEHUAX — MHEHHE I1IaTOJIOTOaHaTOMaA.

Kak wu3BeCTHO, KOCTH JKHUBYT JIOJIbIlle MBI, I[Ipu JIr00BIX
IIOXOPOHAX BbI OOHAPYKUBAETE UEPBEU BMeCTO OEJIKOBBIX CTPYKTYpP —
9TO pe3ysIbTaT pacnajia >KUBOU KJIETKU U e€ mpeobpa3oBaHue (JieJieHue)
Ha 06oJstee mpocThbie GOPMBI C TTOCIIEAYIONIUM Hcue3HoBeHueM. Ho aTo —
y HOPMAaJIbHBIX OHOJIOTHYECKHX CTPYKTyp. Ecau ke CTpyKTypa
W3HAYAJIbHO He uMeJia OeJIOK, OH IIPUKpeIUIsAeTCs HWCKYCCTBEHHO, U
HCIIOJIb3YETCA «KOJIbYyTa», WU pybarika Jjsi TOro, 4ToObl HEIb3s
6put0 oTrunTh JIOJEN OT Tex, KOro co3maau Ha Bemie. 3aMeueHo,
yTo ecju pybdalllka pacchlliajgach, TO HCKYCCTBEHHBIN OeJIOK He
pacnajiaeTcs, a ucue3aeT 3a HECKOJIbKO MTHOBEHUU, OCTAIOTCA TOJIBKO
KOCTH W KOka. Hayka He pacriojiaraeT JaHHBIMUA O MPUYHHAX 3TOTO
YHUKAJIbHOTO sIBJIEHUs, HO €Ill€ B JPEBHOCTH OBLIO M3BECTHO, YTO B
paiione mmpamuy, B Erumnre Tpymbl MyMHUIUPYIOTCA JTOCTATOYHO
ObicTpOo 0Oe3 obOpa3oBaHHMs CTOPOHHUX HaceKOMbIX. B MockBe ObLIU
3a(UKCUPOBAHbBI CIydyand HCUYE3HOBEHHsS OejlKa, HO Ha 3Ty MeJIOYb B
YCJIOBUSX OXHUAAHUA OJsiar Ui «30JI0TOTO MHJUIMOHAa» HHUKTO He
obpatun BauManust (M.UyHEHKO).
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5.9.B. O peaJibHOM IIOJIOZKE€EHUH Bellen

(oxoHuanue)

1.EBpen ABAAIOTCA SKCHEPUMEHTAJIBbHBIM OHOMaTEpPUAIOM I
«30JI0TOTO MWJUIMOHAa», KOTOPBIA U TOSABUTCA TIOCJTE 3aBepIIEHUs
[Tporpammbl — 510 ABPBI 1 ux «pybamku» JOIKHBI OBITH U3MEHEHBI
Ha pybarku Jojiei.

2.9KCIEPUMEHT MPOU3BOAUTCA 0Oojiee 5700 JieT, BBEJIEHO TOJIbKO
OJTHUX YaCTOT KOHTPOJIs OoJiee 140 (6a30BBIX).

3.EBpen Obutn m36paHbl Kak Horu (Hajiuyue B MO3re IMPUEMO—
IepearoIero yerpoucTsa i cBa3u ¢ Cucremoi JKuszHeobecrnieueHUs
9BPOB). Bce ocranbHble, €CTECTBEHHO, TOU.

4.EBpesiM mpejiocTaBjieHa BO3MOKHOCTb ITPOU3BOJUTH KOPPEKITUU
YCTAaHOBOK YAaCTOT MyTEM MEIUITMHCKUX SKCIIEPUMEHTOB HAJl TOSIMU IIPU
noJtHou nojiiepkke Cucremsl YpasyaeHus Q5POB.
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5.PocTt anTHCeMuUTHM3Ma — 3TO NOPOABJIEHHME HENOBOJIBCTBA TeX
eBpeeB, KOTOPble He MOJIyYUJIM HOBBIE YaCTOTHI U HIIyT BO3MOXXHOCTb
OBITH eBpeeM, MHaUe BCe OHU ITOJIE}KAT YHUUTOKEHHUIO.

6.EBper—My3bIKaHThl MOTYT COYHUHATb U HCHOJIHATH TOJBKO TY
MY3bIKY, KOTOPAs UJIET B 3alIMCAHHOU /i1 HUX KOMaHJAHOU cTpoke. [[yis
roeB pa3paboTaH POK, KOTOPBIN HE COAEPIKUT KaKUX—I100 KOMaH/I.

7.IlepBbIMU eBpesiMU Ha 3emJyie ObUIHM apMsAHEe, HO OHU IOJTyUHJIN
BCE HEOOXOJUMBIE YCTAaHOBKH, HMEIT KOJ XX.44, TJle XX —
MOCJIEZIOBATEJIbHOCTh YaCTOT B OKTaBax. OTO 3HAYUT, OHU HE MOTYT
6oJibllie OBITH UCIIOIb30BaHbl DBPAMI, Tak KaK JOCTUTHYT YaCTOTHBIN
Tpeziest, 1 CKopee BCero, OHU OYy/IyT MPOCTO YHUUTOKEHBI.

8.Ilo 3aBepmienuu IIporpaMMHBIX YCTAaHOBOK €Bpeu OOJIbIlle He
notpebytores u 6yayt yopaust O9bPAMU kak oTxo/bl, ¥ MPUOBITHE HA
CYP BCTpeTUT «30JI0TOM MHJLIUOH», C(OPMHUPOBAHHBIUN C ITOMOIIBIO
eBpeeB U MOops/iKa 240 MUUIMOHOB CJIYT U3 Te€X HApOJ0B, KOTOPbIE
oobemuHenbpl cioBoM PYC (CYP — mmaHera 4 3Be3nbl bosbHion
MenBenunpl, oTkyza u npubbuim IBPbI). M3 wucciemoBanmii H.
Mopo30oBa U3BECTHO, 4YTO BCe€ AaCTPOHOMBI 3aHUMAJIMCh HWMEHHO
bonpmion MenBenuneni. B copaBouHMKe TI0 MaTeMaTHUKe BCe
3aMeuaTe/IbHbIe KDUBBIE OTHOCATCS K HeOeCHON MeXaHUKe.

9.BcTynmuTe/IbHBIM  B3HOC B «30JIOTOH  MUJIJIMOH», KOTOPBIM
3aHUMAJIOCh CeMeNCTBO POTIWIIBAOB??? — 5TO JIOXOTPOH, B HETO
HeJIb351 BCTYIIUTh, He UMes HY>KHbIX YaCTOT.

3axyIroueHue.

UTo ke U3BECTHO 0060 BCEM OCTAJIHHOM ?

EcTbh Ji XOTh KaKOoe-In00 MPOTUBOIENCTBIIE?

CmeeM 3aBepuTb, UTO HUKAKOTO ITPOTUBOJEWCTBUS HET, U He
MOKET OBITh — BCE OBLJIO YHUUTOKEHO B TEUEHHE TTOCIEAHUX 18000 JIET.

Hcnonp3yercss Tonbko Cucrema KuszHeobecteuennss SDBPOB,
KOTOpas B pamkax cBoed IIporpaMmbl ¥ MIPOU3BOAUT OTOPAKOBKU TeX
dbopM IKHU3HU, KOTOpble HE CMOTYT CyIIeCcTBOBAaTh IIOCJIE BBOJAA
«30JIOTOTO MIITHOHA». [I0OTOMY HE CTOUT YIUBJIATHCS OOMIIHUIO JIOXJION
pBIOBI, Iepdopanuu KUIIeYHNKA Y OJIeHEH, MacCOBOU MO CBUHEH,
IITUI] ¥ TaK JIajee.

CaMbIM OJIATONIPUATHBIM MECTOM OOWTAaHUS I «30JIOTOTO
MUWJUTHOHA» JIOJI’KHA ObLJIa CTaTh TEPPUTOPHS CceBepHOU uactu Poccuu,
B palioHe UCTOKAa BoJiry, r/ie CPOUHO Y2Ke ITOCTPOEHHI IIeJIble TOPOJKH C
Heo0X0UMON NHPPACTPYKTYPOU.
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Koneuno, HaunboJsiee HUCIOJHUTEIBHBIX €BpeeB MOTYT COXPAHUTH
Kak oOpaser] Ajd mojipakaHus, obecliedyrB UM NPUBUJIETUPOBAHHOE
MOJIOKEHNEe, U TIOAJEep:KUBasA UX CYIeCTBOBAHWE, HO OHU HE MOTYT
MMeTh BECh HA0OP YaCTOT «30JI0TOTO MUJLIOHA».

Teneppb 0 Bo3pacre. 3aMeTUM, UTO UCHOJHUTEIN BCeX PEKIaMHBIX
POJINKOB UMEIOT BO3pacT MeHee 30 JIeT. 9TO U eCTh BO3PacT, KOTOPBIU U
OyzmeT obecrieueH «30JI0TOMY MUJIMOHY » 0e3 pernHKapHAI[UH.

TosbKO «30JIOTOM MWUIHOH» Oy/IeT HWMETbh BO3MOKHOCTH
Meccunra, Banru, Hocrpamamyca u npouux. EBpedaMm 3TO yxe He
rnorpedyeTcs.

B TeueHrWe KOpDOTKOrO BpEeMEHU JIMKBUIAUPYIOTCA BCE BHBI
HApKOTHUKOB BMeECTe C MPOU3BOJAUTESIMU U PACHPOCTPAHUTENAMU (U
MTOTPEOUTENIAMHU), ICKOPEHSIETCSA aTKOTOJIU3M, YOUPAIoTcsi Bce poOOThI—
yOUMIIbI, HCYe3aeT TMPOCTUTYIUA, MOIIEHHUYECTBO (BMecTe C
HOCHUTEJISIMH).

BBoguTca paspenéHHad (pUHAHCOBasg CHUCTEMAa C JKECTKUM
cyocTuTyTOM, JIis1 3TOTO B [Iporpamme rnpeaycMoTpeHO hOpMUPOBAHUE
KOHTPO/JIbHO-PEBU3UOHHOTO  yHOpaBJeHUsA, KOTopoe ©  Oyzaer
KOHTPOJINPOBATh BeCh (PUHAHCOBBIN 06OPOT.

Hacenenne 3emiu 3aMeETHO COKpaTUTCSA, TakK Kak He Oyjier
HeoOXO/IMMOCTU ITPOBOJIUTHh MAacIITabHble SKCIEPUMEHTbI, JOCTATOYHO
HMeTh KOMIIaKTHbIE TeTTO, T/Ie BCE OyAeT 103BOJIEHO.

dto Oputa mporpamMa IBPOB, koTopoili He  CYXJEHO
OCyIIIeCTBUThCA. B crity BeTynuia mporpaMMa BOCCTAaHOBJIEHUA 3eMJIH,
yIpaBJjieHHe KOTOPOU HaxoAuTces noj KoHTposieMm CY 3.
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6. TemMnepaTypHbIN KOJLJIAIIC
Bam HpaBuTcAa xkapa?

B crpykTrype atmMocdepsl (—4400>h>12400 METPOB) CyIIECTBYIOT
He TOJILKO Ta3bl: 30T, KUCJIOPOJI, BOJIOPO/I, ITPOMBIIIJIEHHBIE BEIOPOCHI,
HO U UHble 0O0pa3oBaHus. B Hell IPUCYTCTBYIOT U OMOCTPYKTYPHI, KaK B
MaTepuaJibHOM (MHEPIIMOHHAsI Macca), TaK U B He MaTepUaTbHOM
(HemHepIIMOHHAsI Macca). DBHOCTPYKTYyphl B MaTepPHUATIBHOM BU/IE
JeTATbHO OIMCAHbI, Pa30UTHl Ha KJIACCHI, TPYIIIbI, TeHOTHUITBI. Bce oHUM
MMEIOT OTJIMYUTEIbHbIE MPU3HAKH, 10 KOTOPHIM MOKHO OIIPEJIEIUTD
poaociioBHy0. Tak, y yejioBeka TOKe eCTh IPU3HAKU: OTHOCUTCS JI OH
K Kiaccy o0e3bsH, WIM CO37aH IMpulleabliaMu. Kak mpaBwio, OT
IIPUIIIEJIBIEB cTaparoTcs OTKPECTHUTHCS. HemarepuasibHble
OMOCTPYKTYPBI IPECTaBJIEHBI IByMSsI TUITAMH.

Tumn nmepBbIi — 5TO Bee BUABI Oapabaliiek, IpUBUIEHUHN, JOMOBBIX U
MIPOYUX, C KOTOPBIMU IIUBUJIN30BAHHOE UEJIOBEYECTBO CTAJIKUBAETCA HA
Ka’KJIOM IIIary.

Tum BTOpOU — 3TO TYMaHOU/IBI OT MEJIKHX HACEKOMBIX /10 UeJIOBEKa.
B cocTosiHUM TyYMaHOHW/IAa MOKHO MPeOBIBATh M THICAYU JIET, MIOKA HE

OyayT cOo37aHbl YCJIOBUSA I MaTepuaau3anu. Bce TyMaHOWIBI, KaK
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MIPaBUJIO, MOJABEPKEHbI PpenHKapHamuu. Ilpumep: ecau  Bor
«IIIEMMHYJIN» KOMapa, 3TO He 3HA4YUT, 4YTO BBl ero yHHUYTOXWUIU. BhI
U3MEHWJIN MaTepUaJIbHYI0 CTPYKTYpy KOMapa, HO OH HMeeT el U
CTPYKTYPY B 777 OKTaBe, W €ro HOBas MaTepuau3anusa MOXKET
IIPOU30UTH U Uepe3 CyTKU. MaTepuaausaius I0JIE3HBIX YeJTI0BEUECTBY
HAaCeKOMBIX: capaH4H, KJOIIOB, BIINeH, IMayKOB M IIPOYUX —
npousBogauTess CucremMoil YmpaBieHHs 3eMJIM TOJBKO B CJIydae
MPOBEAEHUA IOIOJIHUTEILHOTO KOHTPOJIA II0 YacToTaM, KOTOpPBIE
HMEIOT T HaceKOMble (IpUMep: MaTepruaaIn3anis KJIOIOB B 3JINTHBIX
rocruaunax Heio-Mopka KoHe4HO, GblIa IIPOBEEHA C IIeJIBI0 IIOHMCKA
TEPPOPUCTOB).

[To GosbIIOMY CIIEKTPY YacTOT, B aBTOMOOWJIEe (HAHIOXaBIIHUCH
BBIXJIOITHBIX TA30B), B IIePKBH U cUHArore (ropeHue cBeder CO3JA€ET
MMOBBINIEHHBINA OTEHIIHAJ II0 YacTOTaM Mo3ra 66, 68).

O0mre NpUHIUIIBI YIIPABJIECHUA MaTepuajIu3amuen.

Kak yxxe ormeuasnoch (cmoTpu «MareMaTHKa B OKTaBax»), obiee
yIpaBJeHUe IIPOU3BOAUTCA MaTEMAaTHKOW OKTaB M MaTeMaTHUKOU
30JI0TOTO CEeYeHMs, BepHee — (QpakKTajaMHu 30JI0TOTO0 cedeHus. YTo
SIBJISAETCS UCXOAHBIMU IAHHBIMU JIJIS1 PACUETOB?

1.CocTosiHME TTOTEHIIUAJIOB aTOMHBIX CTPYKTYP.

2. Teky1iue yIibl CKOJIbXKEeHUS 3aPsAJ0B B aTOMHBIX CTPYKTYpax.

3.®a3pl (W1 MacKu) 3aps/IoB.

4.BHenIHMe IJIOTHOCTH 3aPA0B II0 OKTaBaM 50 U 60.

5.I1Is10THOCTB 3apAA0B HA OKTaBe 53.5.

6.Ilpenesnpl  CyliecTBOBAaHMA 3apsA/0OB B Ipefesax OKTaB
MaTepuaan3anuu (OKTaBbI OT 16 710 64).

7.1lpegenpl CyllleCTBOBaHUA 3apsAJ0B B OKTaBaX, C KOTOPBIX
MIPOU3BOIUTCSA TIepeHOC (OKTaBbI OT 74 JI0 122).

8.IIporpammHble pelieHus.

9.CocTosTHUSA 3aPs/I0B IIPU UX YTUJIN3AIUH.

10.B03MOKHOCTb pEMHKapHAaIUU.

HeobxoauMo 3HATh, YTO Bce ABTOMATHI YIIPaBJIeHHUs] CO3/1aBaIMCh
U1 ucnoHeHus [IporpaMmbl, KoTopas JIOJKHA OBITh 3aBepIleHa K
2020 roay, u pabora ABTOMaTOB YIpaBJIeHU:A C O ToJla U 10 2000 Tojia
HapeKaHUuU He BbI3bIBasia. [louemy?

— ABTOMATHI YIIpaB/JI€HUA MOTYyT KOHTPOJIHUPOBATHh TOJIBKO
nmoreHnuana 3apaga. Ho ecrb emé rpaBUTAIMOHHBIU

IMOoTEHI AT 1 MArHUTHBIN HNMILYJIbC.
256



HACTYNUNO BPEMA MPABADbI

— ABTOMATHI YHIpaBJE€HUSA KaXKIABIH J€Hb JAIOT HArpys3kKy
+2% K oktraBe 128 c¢ yuérom TOro, uro 1.88% Oyzger
N3PaCX0A0BaHO, a 0.12% UCHoJAb3YIOT KoMILIEKCHI 11 CBOUX
HYKT.

— ABTOMATHI YIIPABJIEHUA HE MOTYT OBITH II€PECTPOEHBI, 1
nporpamMmMa ux padoThl He MO:KeT ObITh UI3BMEHEHA.

KomIiuiekcol, KOTOpblE NPOU3BOAAT MaTepUAIU3AIUI0, HUMEIOT

HOPMAaTHUBbI, U IEPEKOC TAaPAMETPOB HEIOILYCTHUM.
:E _ 1 Ecnu f — 3070T0€e ceueHune, TO o QyHKIUH Y
f = MIPOU3BOAUTCA HOPMAaTHUBHOE OCBU/IETEJILCTBOBAHUE
TEKYIIETO COCTOSHHUS.
" £ Kak yxe ykazplBaoCh, QyHKIUA Y=XxX
Y=(f ) COBPEMEHHOH MaTeMaTHKe HeH3BEeCTHA, HeT JaKe
WHTErpajia OT HeeE.

n=12 —:— 512 (OKTaBa), MPUYEM 3HAUYEeHHE N APOOHOE, TO eCTh
COJIEPKUT MAHTHCCY.

IIpumep: 23.375625725225(23+3/8+6/8+7/8+18/40). dt0 — He
yacToTa, a CTpykrypa. Kaxkzas apobHas 4acTh OIpenesseT Haaudue
KOHTpPOJIAA U mpezet (mycTh 3/8 — ciyx, 6/8 — 3peHue u Tak jgaiee).

Bcero nmeem 64 BuJla MaHTHCC, U3 HUX KOHTPOJIb 12 BUOB
obecrreunBaeT Kommieke KaBkas, u 18 BusioB — KoMmmiekc AJIbIIbI.

Nmesi pmocTaToOyHO OOJIBIIYI0 Ilelb TEPMUHAJIOB MO cOOpy
nHdpopmanuu, KoMIiuiekcsl B 33JJlaHHOE BPEMs IIOJIYyYarOT pe3yJIbTaThl
KOHTPOJIA U PEarupyroT TOJBKO Ha T€ OTKJIOHEHU, KOTOPhIE BBIIILIN 3a
JIOITYCK.

[TocnemoBaTeIbHOCTD €:K€HEIETbHOTO KOHTPOJIA:

1.KOHTpOJIb CTPYKTYpPBI 3eMJIN.

2.KoHTpoJib BhiOTHeHUA [IporpaMMHBIX yCIOBUH.

3.KoHTpOJIb MO3ra reHOTUIIOB 333.

4.KOHTpPOJIb MO3Ta T€eHOTUIIOB 421, 422, 423.

5.KOHTpPOJIb MO3Tra TeHOTUIIOB 441, 442.

6.KonTposip Mmo3ra atmocdepsl.

7. KOHTPOJIb DHEPTETUUECKOTO 0OeCIIeUeHU .

Kak ykaspiBasioch paHee, KoMmiuiekchl TPOBEPSAIOT BCE, HO
KOHTPOJIUPYIOT TOJIBKO TEMIIEPATYPY.

B TO ke Bpemsa TeMmmeparypa fABJsAeTcd QYHKIHEN yIya
CKOJIbKEHHUSA 3apsja, pa3supoBaHUs U CTPYKTYPOH 0ObeKTa KOHTPOJIS.

OTHOCHUTEIPHO T€HOTUTIOB (MO3T) UMeeM TabJIHILY:
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I'enorun

421 422 423 441 442 333
HixHUM mpeert 12.4 || 12.4 || 12.4 12.4 12.4 3.2
Hopma 36.6 || 36.6 || 36.6 36.6 36.6 36.6
Bepxuuii npezen || 43.5 || 43-5 || 435 || 435 || 43.5 43.5
['panuna
Hepexofa 66.6 || 66.8 || 68.2 72.4 74.8 88.4
M cue3HoBeHUE
CTPYKTYDEI 66.7 || 66.9 || 68.3 72.5 74.9 88.5

YTto 03HaAUaIOT 3TU JaHHBIE?

1. HuxxHuit npejies1, HopMa, BEpXHUH Mpesiesl — 3TO BCEM U3BECTHO.

2.Ilpu cMepTU CHUMAaeTCsd 3allUTa, U MO3T BUJAUT APKUU Oesibli
CBET, NpPU BOBTOM BCe CTPYKTYPbl COXPAHAKTCA U MOTYT OBITh
HCIOJIb30BAHBI.

3.Pacceimanue cTpyKTypbl B aTOMHBIE (POPMUPOBAHUSA TPOUCXOTUT
B CJIydae IpeBBIIIEHUs 3HAUEHUM T'paHUIbI Ilepexoja. ITo HaumboJiee
YaCTO BCTPEYaeMblll BAPDUAHT.

TeMnepaTypHbIl KOJLJIAIIC MOXKET BO3HUKHYTh B MO3re (peIIeTKe)
aTMocdepbl WU B OT/I€JIbHOM T'€HOTHUIIE.

TemMmepaTypHbBIA KOJLJIAIIC B peIIEéTKe aTMOc(dephl.

Bce yrieBomoposiHOE CHIPhE Ha 3eMJie — H5TO OTXOJbl IIpHU
dopmMupoBaHUM MO3ra. ATHU OTXO/bl UMEIOT COBMECTUMbIE YACTOTHI MO
oKkTaBaM 66 u 68 — 6a30BBIM OKTaBaM BceX TeHOTUIIOB 4xX. C ITacxu u
710 3aBepiiieHus [IporpaMMHBIX JeUCTBUU TeMIlepaTypa Ha CEBEPHOM
MOJIyIIIapUU YCTaHaBJIUBaeTCs 22.5°C, HO 3TO — CPeAHAA IO CyMMe BCex
JacToT. B 3TOT mepmop Temmeparypa IO 4YacroraM OKTaB 66, 68
cocrasisieT 36.6°C.

B To :xe BpeMs TeMmIlepaTypa II0 YacToTaM, HampuMep, 0OMeHHBIX
IIPOIIECCOB, MOXKET OBITh CHIKeHa. B uTore ImoJsiydaeM KoJieOaHUA
TeMnepaTyphbl oT 3.2°C 110 32.5°C. 9TO — HOpMA JJIs CpeHEN MOJIOCHI.
He KOHTpOJIMpyeMO€e CXKHUTaHUE YTJIEBOJAOPOJTHOTO ChIPhbs (dakesbl Ha
CKBa’KMHAX M HaA 3aBOJ/iaX, BBIXJIONBI aBTOMOOMeH, pabora TIILI)
MIPUBOJIUT K YBEJIUUEHUIO TEMIIEPATYPHI 110 YACTOTAM MO3ra aTMOCdepbI

258




HACTYNUNO BPEMA MPABADbI

A0 3HAUEHUU rpanuil repexojga, To €CTb He TOJIBKO 4aCTOTbI KOHTPOJIA,
HO 1 MO3T aTMOC(l)epr MOZXKET IIPOCTO UCUYE3HYTh.

TeMnepaTypHbBIN KOJLJIAIIC Yy TEHOTHUIIOB.

[eHOTHIIBI 4XX — 3TO «30JI0TOM MWLIHApPJ», U OH Ha 0coboM
COIIPOBOXKIEHUH Kowmr1uiekcos. Ho 3TO COIIPOBOXK/IEHUE
obecrieunBaeTcsl €Il€ U pemeTkoil armocdepnsl. Eciu B perérke
aTMocdepbl UCUE3JIU YaCTOThl KOHTPOJISA, TO MO3T TeHOTUIIA HE MMeeT
BEPXHETO Ipejea.

Temmnepartypa Tesna moxkeT ObITh 36.6°C, HO TeMIepaTrypa 4acTOT
MO3Ta MOXKeT OBbITh Jt0060oU. IlociencTBusi mMOTEpH CBA3M MO3Ta C
pemeTkol atMmocdepbl 0COOEHHO 3aMETHBI IIPU KyIMaHUU (HBIPHYJ U He
BBIHBIPHYJI).

Hazmo  ckazath, 4YTO TeMmIlepaTypa TpaHUIBI Iepexofa
YCTAHABJIMBAETCA CKA4YKOM, TOT/la IIPOUCXOJIUT BCHBIIIKA W YEJOBEK
pacceiliaeTcsi B aTOMHBIE CTPYKTYpbl. OTO HOPOUCXOAUT, €CJIU
TeMIlepaTypa IO YacTroraM mo3ra 66, 68 ImpeBbIicWa TeMIIEPATypPy
TPaHUIIBI IEPEXO/Ia.

Ocraérca TOMBKO ofexkaa. IIpuumH TeMmepaTypHOTO KOJLIamca
MHoro. IIpumep: dYesoBeK MOXKET MCUE3HYThb B METpPO, TII€e
MOBBIIIEHHBIN YPOBEHD OTEHIINAIOB.
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6.1. Ecsiu B KpaHe HeT BOJbI...

Kpyrosopor Boasl B Ilpupoae, wid MOMKHO JH
NUTHh U3 TYaJIETHOTO 0auka?

C BO/OU CBA3BAHO HE TOJIPKO OCOOEHHOCTH €€ yroTpebseHus. B
Pa3TOBOPHOU MpPaKTUKE JINTh BOAY — 5TO O3BYyUYHBaHWE HAaOOpa IyCThIX
BBIPAKEHUH, YaCTO MCITOJIb3yEMBIX B aTUTAIIMOHHBIX IEJISIX U B CKa3KaxX
O CYaACTIUBOM OyzyIieM. B HaydHOU cpefie «yMBIThCS» — 3TO IPOBAJIUTD
3aIUTY AuccepTanuu. B o0uxoie uCKynaTh — 3TO U BBIKYIIATh KOHS WJIN
peb€HKa, W OIIyCTUTh B JIEPbMO KOHKYPEHTa, U 00/1aTh W3 JIy:KU
MIPOX0XKUX, Tpoe3kasa Ha aBToMobuie. Bosia ObIBaeT pasHasi: coOJI€HAdA,
IpecHas, JO0XKJeBasi, KoJiojie3Hasa, peuHass (o3€épHas). Ho ryaBHOe,
COTJIACHO aKaZleMUuecKor (dopmyJsie, OHa — «ToJiyOOBaTast B TOJICTBIX
cinosix». Hayke TOYHO M3BECTHO, CKOJIBKO BOJBI HAZ0 B CYTKHU BBITIUTH
CpeHEeMY UeJIOBEKY, B IIeEpecuéTe K BEpOJIIOy 9TO coBceM HeMHOro. Ho
OTKPBITBIM OCTAETCS BOIPOC — 3aUeM UeJIOBEKY BOZA, U KAKYIO JKaXKIY

OH YTOJIAEeT?
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Kaerka u /IHK.

«IIIupoxo maraet AzepOai/KaH...» — OHAMKBI BbIZIAT
JI.L. bpexHeB. EMy Bo3pasuim — «IIHPOKO MIATHEIb, IITAHbI
MMOPBEIIb».

Hayxka miaraer He IMIMPOKO, HO CEMUMUJIbHBIMU IIIaraM#, ITOTOMY
Ha IyTU He 3aMETUJIU HU CBOUCTB JKUBOH KJIETKU (HAYUHUJIHUCH TOJIBKO
TBIKATh B HeE€ HUrojiku), Hu ocobeHHocterr JIHK. OOBsaBiIeHO, UTO
u3BecTHO yxke 95% JIHK, ocrasoch HeMHOro A00aBUTh (PUHAHCOB, U
MOKHO 3aKPY4YHUBAaTh JIIOObIE CIIUPAJIH.

MHuenue /InjieraHra.

KieTka, Kak CTPyKTypa, CYIIECTBYeT B JIByX IIPOCTPAHCTBax.
[TepBoe — wMaTepuajibHOe, B BUAe COOPKM HOHOB U BTOpPOE —
HeMaTepuaibHOe, WM B BUJIe HEMHEPIIMOHHOU Macchl. Bropas udacTh
3aHUMAET 97% OOIIell CTPYKTYPhl KJIETKH, 1 UMEHHO B HEW U UJIyT BCe
npeobpa3oBanusd. KieTka orpaHuyeHa CTPYKTYpOM  KOHTPOJIA,
noctpoeHHou B popme Kyba. Ho KoHTposIb Kyba orpanuueH (+/— ) 20%,
a HeMHepITMOHHAs Macca KJIETKU uMeeT npefesbl (+/—) 48%. [Totomy
JUIsT YCTOUYHUBOTO COCTOSIHUSI KJIETKH YHEpPreTHUecKHhe KoJsieOaHUs eé
CYIIIECTBOBAHUs HE JOJKHBI IPEBBINIATh BO3MOKHOCTEH BHEIITHETO
KOHTpOJIsI. Bce pacuéTsl B KJIETKE MPOU3BOAATCA TOJBKO B (PYHKITUAX
30JI0TOTO ceueHUs. B ToO BpemMs Kak pacuéTbl Ha Kybe MOKHO
MIPOU3BOAUTH B JIIOOOH CHCTEME.

5 3HaueHue
Inycre f = M PR BoJoTOE CedeHue YCTAaHABJINBAET npu
2
MUHUMyMe QYHKIUH y=X*

f
Torga arcCos(f ) = 36.6 HIDKHUM npejiesn TS

MpOBeAIEHUA 100% OOMEHHBIX MPOIECCOB, MPOUCXOAAIINX B KUBOU
KJIEeTKe.

Bepxuuiut npesien =43.5, H>KHUAN Opesen =12.4. KBaHTOBaHUE 110
0.012.

Kak HU cTpaHHO 5TH 3HAaUe€HUs COBIAJAIOT ¢ TeMIilepaTypoul. [Ipu
M3MeHEeHUN OOMEHHBIX IIPOIeCCOB KJIETKA «3alpalllBAaeT» dJIEMEHT Z
(omucaH HUXKeE), U cCUCTEMa KOHTPOJIA UH(POPMUPYET MO3T O IOCTABKE
9TOT0 3JIeMeHTa. JJIEMEHT 7 TIIOCTaBJIsAeTCA TOJIBKO B (¢opme
HEMHEPIIMOHHOU MacCCHI.
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O JIHK Hayke M3BECTHO BCE: 2 CIHUpaIU, 4 KoAOoHA. VI3BBECTHO O
HAJINUUU 20 aMUHOKHCJIOT, HO HEU3BECTHO 0 Hasmuuu pH.

B oTtaenpHOU paboTe OBLIO IIOKa3aHO, UTO Ha CTPYKType Kyba 4
KOJOHA JAalT WMEHHO 20 AaMHWHOKHUCJIOT. JlONOJIHUTENIBHO 44
(GopMuUpyoTCA B KJIETKE, HO OHU MO/, 3aMKOM U JJIs1 U3YyUeHUs MOKa He
BBICTaBJIAIUCh. B TO ke BpeMsa Jwbasg U3 20 aMUHOKHUCIIOT HMEET
npenesnsl pH=6.22—6.88.

OcrasibHble aMUHOKHMCJIOTHI UMeloT npeneabl pH ot 4.2 1o 6.88.
IIpu poctrxkenun pH=4.2 KieTka 3anpaniuBaeT 3JIeMeHT Z.

Boz(a N BECECHHECC PAaBHOACHCTBHC.

Kakoe oTHoOIlIEHUE BO/Ia UMEET K BECEHHEMY PAaBHOAEHCTBUIO?
C ToOukMd 3peHUs HAyKHM — HHKAKOro. V3BecTeH KPYTrOBOPOT BOIbI B
MIPUPO/ie U JII0OOH IIKOJIBHUK 3TO MOXKET Jloka3aTb. Ho 5To TO ke, 4TO 1
UCTUHA JUid ['mapoMeTeolleHTpa: «BeTep MOJIydyaeTcsa IIOTOMY, YTO
JlepeBbsl KauvalTCA», a TakKKe «IHUKJIOH (aHTUIMKJIOH) IIPHHEC
TEMIIEPATYPYy».

OTMeTHUM, YTO 3UMHEE COJIHIIECTOSHHE — 22 JeKabps. ITOT JIeHb
COBIIaJlaeT ¢ BEKJIIOUeHHeM Bcex KomiuiekcoB J3emun. BeceHHee
PaBHOJZIEHCTBHE 22 MapTa. ATO — JilaTa BBIKJIIOUEHUA BceX KoMILIeKCoB,
U 710 22 JiekaObpsi paboTar0T TOJIBKO aBTOMAaThl KOMILIIEKCOB, KOTOPHIE 10
pesyJibTaTaM KOHTPOJISA HPOU3BOAT KOPPEKIHIO.

Muenue /InjeraHra.

B CosiHEUHOU cHCTEMe MMEeM 54 CIyTHHKa IUIaHeT. YacTh 3THX
CIIyTHUKOB — aMOapbl 3jIeMeHTa Z, 3alachl 3HAUYUTEJIbHBI, 0 BTOPOTO
MpUIIIeCTBUSA  XBaTUT. TpyOku cBA3M  3eMJyIA—CIOYyTHHK  MaTKa
HCIIOJIB3YETCS He TOJIBKO JJIs YAlep>KaHUs BCel CUCTEMBI CITyTHUKOB, HO
U JUIA TIepeKauKH djieMeHTa 7 (HeMHepIIMOHHOM Macchl) Ha 3eMJIIO.
CobcTBEHHO caMa Iepekauka 3aHMMaeT 12 JiHeW ¢ 26 jekabps 1mo 6
saHBapA. Pemérka atmocdepbl 3emMian B 3TU AHU 3aNOJIHAETCA HE
CBA3AHHBIM 3JIEMEHTOM Z, U 7 sIHBAps NMPOU3BOAUTCA IYCK CBSA3KH.
3aBepllieHre CBSA3KUA — 17 STHBAPSA, HO y)Ke 18 sHBaps ycTaHaBIUBAETCS
[IporpamMmmHasi HOpMa BOJIbl, B KOTOPYIO Jl00aBjeH ajeMmeHT Z. [locie
[Tacxu HaAUMHAETCA AaKTUBHOE pacXOoJOBaHUE »dJeMeHTa 7 BCEMH
O6mocTpyKTypamu, a Takke oobekramu (HJIO), u ero 3amacs! k Jiekabpio
CHIKAIOTCA 10 12% HOPMBL. Jlajiee UK IOBTOPSETCH.

KpyroBopora ajiemeHTa Z He CyIIeCTBYeT.
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TpuUTHII — OCHOBA CYIIIECTBOBAHUSA KUBOH KJIETKH.

Utak, snemeHT Z — 510 TpuTuii. OH CYIIECTBYeT TOJIBKO B
HEWHEPIIMOHHOU Macce, U TOJILKO B IIPECHOU BOJIE.

Eciu B Bojsie ecth TpuTui (He HIKe 12%), TO Bojla — ITMTHEBAs.
Ecnu conmepkanue TpUTHs B BoJie HUKe 12%, ToO Bbl MOkeTe BBIIIUTH
JIECATKU JIUTPOB U MYUYHUTHCA OT KakAbl. CTPYKTypa TPUTUA — 3TO 8
«3aBOJIoB  MWuKOsiHa», CBSI3aHHBIX BHENIHEW pemeTkon ¢ 16
«aHTeHHaMW». Hanuunve aHTEeHH I103BOJISIET CBA3aTh HEMHEPIITUOHHYIO
Maccy MOJIEKYJIBI BOABI C PemeTKou Tputusa. [Ipu 3TOoM cospaercs
CTPYKTYpa, He IoJIJIexKalast pa3ioKeHUIo.

HNonnasa yactb popmupyet Gopmy MOJIEKYJIbI B 3aBUCUMOCTH OT
SHEPTreTUUYECKUX 3aacoB TPUTUA (BeCHOM KaIlJIU JOXK/IA KPYITHEe).

Ecru kK cymMMapHOW CTPYKType [100aBUTb WHBIE HOHHBIE
oOpa3zoBaHus (IleMeHT), HMeIOIINe CBOM «aHTEHHBbI», MOJJIYIUM
JKECTKYI0 KOHCTPYKIIHUIO.

OpHako Takasg KOHCTPYKIUS «ABIIINT», U €CJIM DHEePreTHYecKUi
3arac TPUTHS MeHbIIle HOPMbI, KOHCTPYKIIUA pacchiniaercsa (B goMax
MOSIBJISIETCS XapaKTEPHOE IIOTPECKHUBAHUE).

B mMopckoil Bojie TO)Ke eCTh TPUTHU, HO OH HE CBA3aH U HAaXOJUTCA
TOJILKO B PEIIETKE BOABI.

MoOKHO IPOBECTU SKCIIEPUMEHT:

1. MI3o1upoBaHHAass KOMHATa ¢ OKHOM U COJTHEUYHBIM «3aHYHKOM»
Ha creHe. [Ipu BiiaxHoctu 60—-80% KOMHAaTa YHUCTaA.

2. CHUBUTD BJIAKHOCTH 10 2—3%. [1o Bcell kKoMHaTe OyzieT I1aBaTh
MIbL/Ib.

Toxke camoe IPOUCXOJIUT B MOPSIX, BOJOEMAX — IIbLIb (POPMUPYyETCH
U3 caMOH BOJBI.

Kakas xe Bojia coBepiaer «kpyroBopor» B llpupozge? 910 Boaa
6e3 Tputus. [1omas B BOJIOEM, T/ie €CTh TPUTHH, TaKask Bojia pa3daBisieT
BOJIOEM (/)11 BOOEMA Takas Boja — rpsa3b). OCHOBHbBIE 3amachl TPUTHS
— BO JIBJIaX U Ha TJIyOUHE JI0 4400 M.

CkopocTh pacxofa TPUTHS 3aBUCUT OT pagualuoHHOTO (U
TerioBoro) BozzedictBus CosiHra. B mepuos Mekay BECEHHUM U
3UMHHUM PAaBHOJIEHCTBHUEM PacXojl TPUTHUA He MpeBbIaeT 77%. OqHako
y2Ke K 2010—07—16 5TOT pacxoz coctaBui 88%.

Kcratu, mocne 5 sHBapss u g0 Ilacxu moTpeOsieHUE BOBI
MHHHMAaJIbHO.
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Kakue mnocjeacTBUsA TOrAa MOKHO KAATh 0 3UMHEro
PAaBHOJAEHCTBUA?

1.Boga Oyzer He mUTheBOU (IEHUTE, CKOJIBKO XOTHUTE, HO JKaxkaa
OCTaHETCs).

2.Pa3pyliieHne CTPYKTYPbl BOJIbI U €€ MCUE3HOBEHUE U3 BOJOEMOB,
POJTHUKOB, 3aKPBIThIX EMKOCTEH.

3.Paspy1ienne 31aHUN U COOPYKEHU.

4.HeBO3MOKHOCTD IIPOBEZIEHUS OIIEPATUBHOIO KOHTPOJIA (MOABEM
HJIO HeBO3MOK€eH, HET TOILJINBA).

5.PaspyimeHnre noBepXHOCTHOTO ¢J10sT 3eMutu 710 h <=—4400 M.

Wrak, ocraTku BoAbl Bl coimim B yHHMTa3, 1 B 3TO BpeMs Bam
OTKJIIOUUIU BOAY. MOKHO HCIIOJIb30BaTh BOJIy (€CTECTBEHHO, IIOCIIE
OYHUCTKU) JJIsl THUTbS WU TIPUTOTOBJIEHUS TMHIMU? OKCIIEPUMEHT
IIPOBEAUTE CAMHU.

OneHouHasa Ta0auIla NMOTPeOJIeHUA BOJAbI UE€JI0BEKOM WU
nueHuieu B cyrku (Jiurp/Kr).

Copnep>xanue %

TPUTUA UesoBek (Bec 100
OTHOCHUTEJIHLHO KT) ITmeHuna
HOPMBI B BOJIE

120 0.002 0.0005
100 0.014 0.0035
66 0.042 0.0105
33 0.084 0.021
22 0.168 0.042
1 0.672 0.193
<1 >100 >100

[Ipu oTCyTCTBUU B BOJIe TPUTHS MINIEHUIIA HE Oy/IeT PACTHU.
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6.2. Bpamenue 3emiiu

Yro Bpamaer 3emio? Kak mpousBOAUTCA KOHTPOJIb BpalljeHUs

3eMJIN.

CoBpemenHbIe 3HAHUA 0 3emJie (busndeckas SHITUKIIONEINS,

T.1):

R1

R2

R6

R4

R3
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3HaHUH O 3eMJyie — B TaOJIUIE.
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kak u CosHIeE, [JBUTaeTcs B
Kocmoce. W cnwIThIBAET
«aevcrBue COJIHEUHBIX IISATEH»,
pearupyetr Ha «da3bl JIyHbI» U
T.J. CoBpemeHnHas
HHCTPyMeHTaTbHas 6aza
MOsIBWJIaCh paHbIlle, YeM ee
CTaJIu HUCHOJIb30BaTh, 3TO 10-Has
cucremMa (10 TmAaJbIEeB), METP



HACTYNUNO BPEMA MPABADbI

(pasmep miara). OcrajibHbIE — IIPOU3BO/IHbIE U HOBBIE (BHICOCAHHBIE U3
OJTHOTO U3 3JIEMEHTOB CUCTEMbI CUUCJIEHUA).

KoHeuHO, HeOOXOMMO OBLIO YHU(MHUITUPOBATH BCE MEPHI, U JJIs
3TOro OBLIM B3ATHI HMEHHO TO, UYTO MOXKeT 00paboTaTh MO3r U C
TIOMOIIbI0 KOHKPETHBIX OIIyIIeHNH IepeBecTH Ha MaclTaOHyIo 0asy.
Tak Kak 3a OCHOBY U3MepeHU BbIOpPaHBI Macca, CeKyH/la, METpP, TO Bce
3TO JOJIKHO OBITh MCIOJIB30BAHO U B aTOME, MIO3TOMY BCE CTPYKTYPHI
aToMa — 3TO KOHKpeTHble MaTepUaJbHble YaCTUIIbl, BpEMSA JBUKEHUSA
KOTOPBIX MOKHO U3MEPUTH 10 HACTEHHBIM YacaM.

J11s1 TOTO UTOOBI IPE/ICTaBUTD IUIaHETY 3eMJis (a B JaJIbHEUIIIEM U
Zpyrue TIAHETHI CostHeuHOM CUCTEMBI), pa3BepHEM
HCCJIEIOBATENbCKYI0O HHCTPYMEHTa/IbHYI0 cucremy. OcHOBa — 3TO
rpajiyupoBKa HHCTPYMEHTA.

1. Macurrad npocrpaHcTBa.

ITO 3HAYEHME YKCJIa 11, OTHECEHHOE K paJIhycaM.

Pii=3.142124.

Pi.=3.141056.

Okpy>XHOCTb, oOOpa3oBaHHasi CPeJHUM pPajuycoM  3eMJIH
YKJIaJIBIBAEeTCA B 64 (MaTepUaTIbHYI0) OKTaBY MarHUTHOTO UMITYJIbCa, I10
Pi; Kak MaKCUMaJIbHO BO3MOKHOU CTPYKTYpe OMOJIOTHYECKO! KU3HU Ha
3emuie. CooTHolleHHre Pi; BBIUMCIIEHO IO YIJIAM M COOTBETCTBYIOIIEH
IUIOMIA/I. 3HAUEeHWs PAaJInyCOB COOTBETCTBEHHO (IIpH IIEpPeBOJiE B
METPBHI):

R,=6369950 M.

R.=6372114 M.

To ecTb OKPYKHOCTh TIIO OKBAaTOPY CJIETKA CIUIIOCHYyTa (B
MaTePUKOBOU YaCTH).

ObpasoBaHa: 4.6 MJIp/. JIET HAa3a/] B IPOTOILIAaHETHOM OOJIaKe.

Paccrosiaue ot CostHiia (cpesiHee): 149.6 MJIH. KM.

IKCIeHTpUCUTET OpouThl: E=0.0167.

CKOpOCTb JIBUXKEHUS 110 OpOUTE: 29.765 KM/ CEK.

[Tepuos obOpameHuss 1Mo opbure: 365.24 CPeTHUX COJTHEUHBIX
CYTOK.

HaxyioH 3eMHOM 0OCH K IJTOCKOCTH SKJIUIITUKU: 66°33'22".

ITepuos BpallleHHUsA BOKPYT OCH: 23 Yaca 56 MHUH 4.1 CEK.

dopma: reous (CIUTIONIEHA Y TIOJIIOCOB U PACTAHYyTa Y 9KBaTOPA).

Cpennuii paguyc (R2)=6371032 m.

JkBaTopuabHbId (R3)=6378160 M.
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[TonsspabIl (R1=R4)=6356777 M.
Cxxatue: 1/298.25.
[s1omazib MOBEPXHOCTH: 510.2 MJIH. KM2,
O6pem: 1.083%1012kMms3.
CpenHss IJIOTHOCTD: 5518 Kr/Mms3.
Macca (M): 5.976*1024KT.
YckopeHre cBOOOHOTO MaIeHUsI Ha AKBaTope: .g=9.7805 M/ cek2.
MomeHT wuWHepIUUd J3eMJIM OTHOCUTEJbHO OCH BpallleHusd
[=8.04*1037kr/Mm2.
be3pazmepHbIii cpegHUM MOMEHT 1505 (0] 105051 3emuIu:
I=1/MR2=0.33076.
JIUIIOJIbHBIA MarHUTHBIA MOMeHT 3eMuin: 8%1025 equnui; CI'C.
MarHuTHBIHA OJTIOC 00pa3yeT ¢ OChIO BpallleHUsA 3eMJIH YyToJI 11.5°.
Macca atmocdepsl: 5.15*108KT.
O0BeM BOABI: 1370 MJIH. KM3.
MarHuTHBIM MOMEHT AUNOJs: 8.3%1022A/m2.
CpemHsAs BeJMYMHA MarHUTHOW WHAYKIIMHA BOJIN3U 3eMHOU
IIOBEPXHOCTU: 5°10-5T1.
Bpewmsi: onpesiesieHo U3 KoJjiebaHUI aToMa 1e3usl.
N3BectHO, 4YTO «paccrosgsHue» 3emun A0 CoaHina (1leHTpoB
BpaIlleH!) COCTaBJIAET:
Arnrorennii (A): 145.227.284.164M;
[Tepurenuii (IT): 145.338.452.326M, 110 COCTOSTHHUIO Ha 1997.06.06.
Kaxkapli roj 3a cueT pocra MOITHOCTM MarHUTO—TPaBUTO—
9JIEKTPUUECKOTO I10JIA aIlloTe/INU YBeJIMUNBaeTcsA Ha 0.282 MeTpa.
3a cueT pa3JUYUA PACCTOSHUM, UBMEHSAETCS U CKOPOCTD BpallleHUs
3eMJIH, B TOUKaX:
A oHa paBHa 24 yaca 00 MUH 0O CeK.
B oma paBma 23 wuyaca 58 wMuH
A . R 59.0000000364 ceK.
PasHocTh paBHa 0.9999999636 CeK.
Poct MarHUTHOrO 1O MPOUCXOJUT
PaBHOMEPHO, IIPU U3MEHEeHUHU anores Ha 1%
CKOPOCTB BpallleHUus U3MEHUTCS Ha 0.000000001%.
JlJ1s1 uBMeHeHUs arnoresius Ha 1% TpebyeTcst 1000000 JIeT.
B nBu:xenun CostHIa ydyacTByeT 263 4aCTOThI, YaCTOThI OKTaB OT 73
0 127, U3 HHUX 146 — TpPaBUTAIUOHHBIX, 36 OJJIEKTPUYECKUX U
ocTajJIbHbIE — MarHUTHBIE. OHU 00pa3yIOT CMECH TOJIeH. DTU Ke T0JId
(GopMUPYIOT U JBUKEHUE 3EMJIH.
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Ecths 11ockoCcTh O oOTCUeTa BPEMEHU CostHeuHOU CHUCTEMDbI, U
KaxKaad IIJIaHE€Ta HMEET IIPHUBA3KY K 9TOMY BPEMEHMH. ,Z[JIH 3eMn O
oTcHyeTa BPpEMEHHU — 9TO IIVIOCKOCTD, O6paBOBaHHa}I MAarHUTHOH OCBhIO B
II0/IFTOCaMU.

JlaBjieHHne Ha 3eMJII0.
3eMJIsd UCHOBITHIBAET 3HAYUTEJbHOE JIaBjieHne cO CTOpOoHbI CoJiHIIa

Hanpaenenue Ha I'PaBUTAallMOHHBIX qacTroTax.
ALLEHHS

Oco HecumMmeTpryHOe pacmnosiokeHue
BpAaLEHHS o
7 « g Ocer (GOopMHUPYET KOHTYD, YCIOBHO
\_/ IIOKa3aHHBIU HA PUCYHKE.
Ha 1 kM2 1IOBepXHOCTH

(ceuenus) mpuxoautcsa 8,2486428
KI' WJIH, €CJH B3ATh 3E€MJII0, TO
1073776510345 KT.
Kcratu, ToO/IIUHA JIHEBHOTO
cJ10s1 aTMOocdepbl MeHbIIIE Ha 2.72% HOYHOTO CJIOSI.
HeszaBucumMo OT MeCTOpPacmoJIOKEHHs, OTHOCUTEJbHAsA CKOPOCTH
JIBIDKEHUA 3eMJIU OITMHAKOBA, U COCTABJIAET 29,176438 KM/ CceK.
Ha 145761.61.06.06. moaHBIE 000pOT 3eMJIA COBepIIaeT 3a
365.221442656 qHEN.
[InockocTy HaKJIOHA OPOUTHI JIFOOOTO KOCMUYECKOTO OOBbeKTa —
ConmHna, 3eMJau W T.J. CBA3aHBI C MHTETPAJIOM OT BCEX YIJIOB BCeEX
YaCTOT B3aUMO/IENCTBUSI JAHHOTO 00BEKTA C ITOJISIMUA BOKPYT HETO.

3a cuer 0cobOro B3aMMHOTO  PpAacCIOJIOKEHUs  oced  —
3JIEKTPUYECKOM, MAarHUTHOW W TPaBUTAIMOHHON 3eMJis Bpalaercs
BOKpPYr ocu (mosisspHOM) 1OJ  JIeCTBUEM  TI'PaBUTAIMOHHBIX
COCTaBJIAIOIIMNX YacTOT, ucxoaamux oT CosmHna. ITpocreinuii mpumep:
pekyiama Mara3uHa « Hemerkas mebesb» Ha PHKCKOM BOK3aJIe.

JI71s1 3eMuin — 3TO HE MeXaHUYeCKUU CABUT MacC B MPOCTPAHCTBE, a
KOHTYP, CO3/JaHHBIN YaCTOTaMU I'PABUTAIIIOHHOTO ITOJIA.

Kpome rpaBuTanimoHHOrO [JaBjieHusI cO cTopoHbl CoJiHIIAa Ha
3eMJII0 TOCTYNalT MATHUTHbIE U SJIEKTPUUECKHE UMITYJIbChl U
9JIEKTpUUECKHE TOTEeHIMaJIbl. Bce, 4YTO mocTynmaeT Ha 3eMJIo,

nmpeobpa3yeTci B MHIJUIMOHBI YacTOT — TPaBUTAIMMOHHBIX,
MAarHuTHBIX, IJIEKTPUIECKUX, 3JIEKTPO—MAarHUTHBIX,
MAarHuTO—3JIEKTPUYECKUX, IrPaAaBUTO—MATHUTO—

JIEKTPUUYECKUX, TIPABUTO—I3JIEKTPO—MATrHUTHBIX, 3JIEKTPO—

rpaBUTO—MAardHuTHbBIX, MAarHuTo—IrpaBHTO—3/ICKTPHYECCKHX,
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3JIEKTPO—MArHUTO—TIPaBUTAIIMOHHBIX, MAarHUTO—3JIEKTPO—
rpaBHUTAIINOHHBIX.

B o6mem ciyyae Ha 3emyie U3BECTHO TOJIBKO 3JIEKTPO—
MarHUTHOeE 1oJe. JIJis1 BhIJieJIeHUs JPYTUX CTPYKTYP CYIIeCTBOBAaHUS
MaTepul OTCYTCTBYET IIPHUOOPHOE odecrneueHue. JJIeKTPUUECKUU
MOTEHIINAJI HAKaIUIMBAaeTCs B CJI0€, YCJIOBHO HA3BAHHBIN «ILJIHTHI».
OTMeTHM, 4YTO HE CYIIEeCTBYeT «OTPHUIIATEJIbHOIO IIOTEHIIHaIa» —
IMOTEHITHAJI TOJBKO IMOJIOKHUTEJIBHBIN — 5TO CBOWCTBO MaTepHUU
(110 aHAJIOTHH C SGHTPOIUEN).

Ho cymecTByeT IIkajia B IOJIOKUTEJILHON 00JIACTH C TOYKOH O —
9TO OIpeeJieHHOe 3HaueHHe VYIJIa, OIPEJIe/ISAIoNero CKOpPOCTh
pacopocTpaHeHUsI «BOJIHBI». TOUKa O MMeeT KOHKPETHOe 3HadyeHIUe,
paBHOe 38.64°. O6sactb oT 21.6° 10 38.64° — Ha3BaHa yCJIOBHO
«IIOJIOZKUTEJTbHbBIN MOTEHIINAI», 00JaCcTh ¢ yriiamMu oT 38.64° 1o
46.32° — «OTpUIIATEIbHbBIN MOTEHITUA».

KcraTu, Ha 3HaUeHHSAX DTHUX YIJIOB IIOCTPOEHBI BCE JKUBbIE KIETKHU
Ha 3eMJIe.

[Ipu yMeHBIIIEHHH yIJIa BO3PACTa€T CKOPOCTb IlepeMeIleHHs
IIOTEHIMA/Ia B MATHUTHOM HMITYJIbCE.

3eMJisl B 00IIIEM cJTydae He XPaHUT JIeKTPUYECKUH ITOTeHIUaI Ha
IIOBEPXHOCTU U TeM O0JIee, He PaCIPOCTPaHSAET M0 PABHOMEPHO. 3eMJIA
HMeeT TOJIPKO OJIMH KOHJIEHCATOP — 5TO NMPOOKH 3JIEKTPHUYECKOU
ocH 3eMin (BepxostHCK—FOKHBIN IIOJIIOC). Paznenenue
3JIEKTPHUUECKOTO ITOTEeHITHAIa — 10 YaCTOTaM, ¥ UeM BBIIIIE YaCTOTa, TEM
BbIIlle  moTeHnuasa. IIpM CHH:KEHHMH  CaMOM  YacCTOThI
JIEKTPUYECKAsA MOIMHOCTh YBEJIHYHUBAETCA. 1000000 BOJBT
3JIEKTPUUECKOTO ITOTEHIINAIA B OKTaBe 22.5 COOTBETCTBYET 1 BOJIBTY B
OKTaBe 46.5. Ilpu HaKOIIeHUW 3JEeKTPUYECKOro IIOTEeHIHasia
MOUGPUITUPYIOTCA W TPABUTAIIMOHHBIE CBA3U (HO — B «KODHIOPE»).
Beixosi 3a kpaliHHe 3HAUEHHUS TOYEK B «KODHAOPE» OIPEIEISIOT
Pa3phIB CTPYKTYPHI U OCBOOOKIAEHHE KOJIOCCAIbHOI 3Hepruu. OmgHaKko
CTPYKTYPhI MaTE€PHUU MOCTPOEHBI TAKUM 00Pa30M, UTO IIPHU JIOCTHKEHUH
KpallHUX TOYEK «KOPHUZ0pa» IPOUCXOJUT H3MEHEHUE CTPYKTYPhI
CBSI3el  TpABUTAIlIOHHOTO TIOJIA B  pajiiyce, OMIpPeJeIseEMOM
HAKOILJIEHHBIM ITOTEHIIMAJIOM 3JIEKTPUYECKOTO II0JIA Ha TPAaHUYHOM
TOYKe, ¥ CHCTEMA MEPEXOTUT B PABHOBECHOE COCTOSHHE ITyTEM BBHIOpOCa
(mrap BBIOpOCA) Bcex BUAOB MOTEHIINAIOB, BKIIOUAS HAKOIUIEHUS 110
rPaBUTAIIIOHHBIM YaCTOTaM.
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B cBA3uM ¢ BpamleHweM, cymiecTByeT U cuiaa Kopwuosuca,
SIBJIAIONIASICS «IPOBOIMPYIOINEN » I CHCTEM TPaBUTAIMOHHBIX
cBs3ell CTPYKTyp MaTepuu. CxkaThe U pacTaKeHUEe OCHOB ILJIMTOYHBIX
CTPYKTYp IPUBOJAUT K U3MEHEHHWIO TPABUTAIMOHHOTO MOJIA (4acTOT) U
HAKOIUIEHUIO (MJIU BBIZIEJIEHUIO) 9JIEKTPUUECKOTO MTOTEHI[NAJIA, a TAaKKe
MIOTEHITUAJIOB IO BCEM THUIIAM YaCTOT.

IIpyu BBIAICHEHHMH YaCTOTHI COOTBETCTBYKOLIEro ImoJid,
IMOTEHITUAJI KOTOPOU /JOCTUT MPEAEeJbHON TOYKH, MOYKHO
NPOU3BECTU pacyeT CUIbl U MOIITHOCTH 3eMJIETPACEHU .

PaccMoTpuM  KOQKCHUIBHYIO JIMHHUIO C BBICOKOM YacCTOTOW,
HallpuMep, BBIXOZ, MarHeTpoHa. [loMuUMO IIOJlydaeMOUM BBICOKOM
YaCTOThI, HA BBIXOJle MarHETPOHA MOXKHO OOHApY»KUTh U COTHU Oosiee
HU3KHUX YaCTOT C SHeprued B MUUJIMOHBI pa3 MeHbile. Eciu ybpaThb
MOTEeHITUAT XOTsI OBl ¢ OAHOM M3 HTHUX YaCTOT, TO MNOJIYYUM
KoJiebaTeJIbHBIN KOHTYP, TO €CTh 3aII0OJTHEHUE «ITyCTOr0» IIPOCTPAHCTBA
OyZeT UATH IO 3aKOHAM KoJie0aTeJIbHbIX CHUCTEeM, a IJIaBHas
mpo0sieMa — yAAJIUTh YacTOTYy MarHETPOHA — He OyZeT pelieHa.

[IpeArnosiokuM, YTO y/ajloCh MHOTACUTh OJAWH U3 IOTEHINAJIOB
YacTOT, NMPUBOAAINIUX K cOpocy moJjied, mam 3emyeTpsceHuio. Toraa
MIOJIy4nM KoJjiebaTeJIbHbI KOHTYP C BO3MOKHBIM OPOCKOM 3a TpeAesbl
KpaHHUX TOYEK (YTO MPUBOAUT K Pa3pbIBy CBA3€U CTPYKTYP H
BBIOPOCY MOIIHOCTEN, B COTHH THICAY pa3 IpPeBbINIAIONIHE
MOII{HOCTH JINKBUAUPOBAHHOTO 3€MJIETPACEHUS).

ITO He O3HAyaeT, UYTO JAAHHBIN 3(P@eKT MOKHO HUCIOJIb30BaTh B
KauyecTBe OPYKHUSA — 3eMJIETPsCEHUE B JIIOOOM cCiydae MPOU30UJIET B
3aJlaHHOEe BpeMs, HO 1O Puxrtepy O6ay1 OyZeT HECKOJbKO BBIIIIE.
[ToBbIllleHWE Ke BHIOPOCOB MATHUTHBIX HMIIYJIBCOB U30UPATEIIHHO
MOKET YHUUTOXKUTD PAJ OUOCTPYKTYP.

Ocs BpeMeHu 3eMJuIHn

Mbl TpPUBBIKJIM BpeMs CUUTATh MO CceKyHaaM. Kpome Toro,
MPUBBIKJIN K MUHYTaM, yacaMm, CyTKam, MecsIiam, rojgaMm. Ho HUKTO e1e
710 CHX TIOp He MOT pa3o0paThCs B TOM, UYTO TaKOe BpeMsi. I3BeCTHO, UTO
KpOMe BpPEMEHM €eCTh ellle U MPOCTPAHCTBO, OHU CBA3aHbI, U Ha 3TO
yKazaa Jaxke OUHIITEHH. Mbl TPUBBIKJIM K TOMY HPOCTPAHCTBY,
KOTOPO€ Hac OKPY»KaeT, U HUKOT/a He 33J[yMbIBaJINCh HAJl TeM, KaKas
CYII[ECTBYEeT CBfI3b MEXJly HalIMMU OpraHaMd  BOCHPUATHUS
MPOCTPAaHCTBA U BpeMeHeM. [lo BpemMeHU XHU3HH 3aMeTeH u Oer
BpeMeHHU (IIpy 3TOM HPOCTPAHCTBO HE H3MEHSETCA) — B MOJIOJOM
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BO3pacTe BpeMs UJIET MeIJIEHHO, K CTAPOCTH — ObIcTpee. 3HAUUT, KpoMe
o0I1Iero BpeMeHHU, CYIIIeCTBYeT ellle M BpeMs OHOJIoTUYecKoe, TOrjaa
Kak/10€e KUBOe CYIeCTBO Ha 3eMJie UMeeT CBOe BPeMHI.

OTcuer BpemeHu Ha 3em.JIe.

[IpUHATHIN Ha CETOAHSA OTCUET BpeMeHU Ha 3eMJie ABJAeTCsA JJIA
3eMJIi MCKYCCTBEHHBIM WM IIPUBHECEH Ha 3eMJII0 U3BHE. 3eMJid, Kak
KOCMHYECKOe Tejl0, He sIBJseTCs aBTOHOMHBIM OOpa3oBaHUEM U3
MPOTOIUIAaHETHOM TMBLJIM, a co3J/laBajlach KaK OJilHa U3 CTPYKTYP
CosTHEUHON CHUCTEMBI CO CBOMCTBAMU, He ITO3BOJISIONIMMU HapPyIIaTh
ap0es10 Bcell CUCTEMbBI. ITO — M HAKJIOH OCH BpaIlleHUs K IJIOCKOCTH
SKJIMMITUKU (IBUIKEHUE — 110 CIIUPAJIN), U CKOPOCTh BpaIlleHUsI BOKPYT
ocu. Ha 3emsie ObLIM CO3/IaHBI BCE YCJIOBUA JUIA HOPMAaJIbHOTO
pa3BUTHS OHMOCTPYKTYpP. K 3TUM yC/JIOBUAM CJIEyeET OTHECTU IIOJTHOE
COOTBETCTBUE PU3NUECKUM KOHCTaHTaM COJIHEUHOU CHCTEMBI, a TAKKe
IePUO/Ibl U3MEeHEHUN OMOCTPYKTYp. JIt000oe HapyIllleHue 3TUX YCJIOBUM
MPUBOAUT K HU3MEHEHWI0 aypbelo IIaHeThl M, KaK CJeACTBUE, K
JINKBUJIAIINU BceX OMOCTPYKTYp. Kak n3BecTHO, AeieHre BpeMeH! Ha 12
MecAlneB, 24 4Yaca, 60 MUHYT, 60 CeKyH]I NOPUBHECEHO W3BHE
HAJICUCTEMOM 6e3 yuera ocobenHocTeii 3emun. CocTaBJIeHHBIH
TakuM 0O0pa3oM KajeHJAapb, KOHEYHO, y/I00€eH, HO OH B IIEPBYIO OUepPeb
He Y4JUThIBaeT Hanuuuve KOHCTAaHT COJIHEYHOU CHCTEMBbI, II03TOMY
MPUXOJIUTCA €ro MOCTOSIHHO <«IOAIIPaBJATh». Kpome TOro, Kyza—To
IpOMajiaeT CeKyHJa B COTHU JieT (CIuchiBaeTcsi Ha 3aMeJyIeHue
BpallleHUs 3eMJIN).

BuroJsiornyeckre yachl U Yachbl HOBOM CHCTEMBI KU3HeoOeceueH s
He COOTBETCTBYIOT APYT ApyTy. KpoMe TOoro, n3ameHeHHe OMOJIOTHUECKUX
YacoB IPUBOAUT K He IIONPABHUMBIM MyTalydsAM, 4YTO caMo II0 cebe
SIBJISIETCS] IPU3HAKOM YHUUTOKEHUST OMOCTPYKTYPHI.

KoopaunHaThl cUCTEMBI OTCUETAa BpEMEHU.

B cooTBeTCTBMM C IPUBHECEHHOM Ha 3€MJII0 CHCTEMBI OTCUYEeTa
BpeMeHU o0pa3oBaHa CeTKa BpEMEHH. DTO — JleJIeHue Ha MepHuaHbl
(ot mouttoca 710 miosroca). [TosryaeHHBIN TakuM 0Opa3om «apby3» U cTas
S9TAJIOHOM BpeMeHU Ha 3emse. [Ipuuem BpeMa B OJHOU TaKOU
«apOy3HOU ZIOJIbKE» OJAWHAKOBO. 24 JOJIBKU 00pa3yloT KpPyT BpeMeHU
(cyrounbiii). CeTka BpeMeHHM YCTaHOBJIEHA OTHOCUTEJbHO HO3KHOTO
Yanbca (AHIJINA) u uMeeT KOOPAUHATHI:

0° moyaroThl U 51°56' 23" CeBepHOU MUPOTHI. OTHOCUTEIHPHO ITHUX

KOOpAWHAT U IIPOU3BOAHUTCA OTCUHET BPEMECHHN Ha BCEM 3eMHOM mmape.
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Ho na 3emJsie ecTh U BTOpasg TO4YKa oTcuera BpeMeHH. COOCTBEHHO
cucremMa Ku3HeobecmeueHus 3eMyid paboTaeT ¢ IOJHBIM 12—THU
YacoBbIM HHTEpBAJOM. B O 4acoB — Ha 1% CHUXXKEHHE BceX
MOTEHIIUAJIOB, U B 12 4YacOoB — Ha 1% MOOABEM 3TUX MNOTEHIIUAJIOB.
OTHOCUTEIPHO 3TOTO WHTEpPBasia HEOOXOUM KOHTPOJIb ITPOXOXKIAEHUS
MporpaMMbl, U 3TOT KOHTPOJIb C Pa3HUIlE pPOBHO 2 4Yaca 56'23",
YUUTBIBasi CTPYKTYPY «apby3a» BoinosHseT ABcrpainus (FOro—BocTok).

Kak Buaum, Ha mnepBbId B3IVIAZ, IocTpoeHa 3ddeKTUBHAA U
IpocTasg CHUCTeMa OTCYeTa BpPEMEHU UM KOHTPOJSA 3a TeKyIIUM
nporeccoM. Koneuno, kaxkzaasa HoBasgs CUCTEMA, 3axBaTtuBmiasa 3eMIr0
WIA 4YacTb 3eMJIM, CTPEMUTCA TMOCTPOUTHh CBOKIO CHUCTEMY OTCUETa
BpeMEHHM, HO Ha CerojiHs IJIaBHas CHUCTeMa OTCUueTa BPEMEHU — 3TO
MMEHHO yKa3aHHas BHIIIIE.

HTOoru HeCcoOTBEeTCTBUA BPEMEHH.

3emssi uUMeeT 3 OCH: MAarHUTHas, TPaBUTAIlUOHHAs U
ayieKTpuyeckasi. Ecoiu 110 MarHUTHOM OCH UMITYJIbC HIET IO MEePU/IHUAHY,
TO 10 JAPYTUM OCAM IIOTEHIHMAJIBI «JIBUTAIOTCSI» TI0 BCTPEYHBIM
crupassM. B Hy»>KHOH TOUKe ITOTEHIHAJIBI II0 TPEM OCSAM IIepeceKaroTcs,
obpasys 5d@deKT BBIIOJHEHUA IIPOrPaMMbl B 3aJlaHHONM TouKe. Eciu
CJIeIOBaTh TEKYIeld CHCTeMe OTCUeTa BpPEMEHH, TO IO JABYM OCSAM
HeJIb3sl IPOU3BOAUTh OoTcueT. KpoMe TOro, ocHOBa >KHU3HH Ha 3emJie —
3TO 54 OKTaBa TAaKTOBOM YACTOTHI (pajualiioOHHas1), U Pa3HOCTh JaKe B
HECKOJIbKO TBHICSTUHBIX JI0JIeH OT Hee IPUBOAUT K HE IOIPaBUMbBIM
MyTausaM OHOCTPYKTyp. Ho MecTo pacmosioKeHusi CUCTEMBI OTcueTa
BPEMEHH U TAKT OMOJIOTUUYECKUU JOIKHBI OBITh COBMECTUMBI, TO €CTh
IITUPOTA JOJKHA OBITH TOXKe Ha ypoBHE 54° CeBEpHOU IITUPOTHI, TO €CTh
O IeHTpa J0JIKeH OBITh CABUHYT. HO CZIBUT O BpeMeHU COOTBETCTBEHHO
U3MEHsIeT U IIMPOTYy CHUCTEMBI KOHTPOJsS, a 3TO YiKe ABCTpasus.
[IpuBeseHre B HOPMY TOJIBKO OJIHOM BEJIMYMHBI BJIEUET 3a COOOM
HeOOJIBIITYI0 KOPPEKIINIO HOHHBIX CTPYKTYP Ha MOBEPXHOCTH 3€MJIH, HO
B HUTOre IIPOM3BOJIUTCA IIEpBas TOYHAsA IIPUBA3KA K KOHCTAaHTaM
CosIHeYHOI CHCTEMBI.

O ponu JlyHel OBLIO yKa3aHO paHee, U OBLJIO OTMEUYEHO, UTO
Hanmnuue JIyHbl W3MEHWIO HAKJIOH B3KBaTopa K JSKJIUITHUKE, TO €CTb
3eMJisi JBUTAeTCs C IIOCTOSIHHBIM BoO3pacTaHueM aiabbeno. ITo
HECOOTBETCTBHE B HACTOsIIIIee BpeMsi KOMIIEHCHUPYETCS TOJIBKO OJIHUM
crrocoboM — U3MeHEeHNEeM BEJTUUNHBI COOTHOIIIEHUST «OTCUET BpEMEHHU —
MyCK cucTeMbl». Eciim Ha mepBoM sTane (IpU CO37[aHUU COOCTBEHHOM

272



HACTYNUNO BPEMA MPABADbI

CHCTEMBI KU3HeobeclleueHrs)) He CTOSI BOIPOoC 00 M3MEHEHUH 3TOU
BEJIMUUHBI, TO B HACTOsAIIee BpEMs OTHOCUTEJIFHO O BpEMEHU 33Jlep:KKa
HICIIOJTHEHUS COCTABJISAET OT —7 Yac. 15 MUH /IO +7 Yac. 15 MHUH.

Takasa 3ajieprKKa WCIOJHEHUs MPOTPAMMBI MOKET IIPUBECTU
TOJIBKO K OJHOMY pe3yJbTaTy — YHHYTOXKEHUIO CaMOH CHCTEMBI
*KU3HeobecIeueHus1 CTOPOHHUMH (BHEIIHUMM) CHUCTEMAaMH.
N3meHeHue anbbefo0 3eMyil B CBA3U C HECOOTBETCTBUEM CMBbICIA
CHCTEMBI OTCUYETA BPEMEHH MNPUBOJUT K  aABTOMATUYECKOMY
BO3PACTAHUIO 3aJIePKKHU (MOXKeT ObITh U JI0 15 CeKyHJI B cyTKH). CBOIO
«JIENTYy» B OTOT TIPOILleCC BHOCAT TIPOTOHHBIE CTPYKTYPBHI,
obOpasywIiuecs TIPU HAKOIUIEHHHU COOTBETCTBYIOIIENH IJIOTHOCTH
MIOTEHIINAJIOB. DTH PAKOBbIE MATHA 3eMJIU HE TOJIBKO PE3KO YCYTyOJISAIOT
o0llee TOJIOXKEHUE JIeJ, HO M BHOCAT COOCTBEHHbBIE HCKAKEHHA BO
BpeMs, U3MEHsIS Y>Ke caM TaKT CeKYH/IbI, a 3TO IPUBOAUT K UCKAKEHUIO
BOCIIPUATHUS IPOCTPAHCTBA.

KoHTpoJ b BpalieHus.

BriepBbie mybOsimuHas JieMOHCTpanus ObLia ocylecTBieHa OyKoB
1851 r. B [Tapmxckom ITanTeone.

[Tox xymosiom IlaHTeoHa OH WOABECHJI META/UTUUYECKHUU IIIap
Maccou 28 Kr ¢ B3akpelyIEHHBIM Ha HEM OCTPUEM HaA CTaJIbHOU
MPOBOJIOKE JJIMHOU 67 M. KpemsieHne MaATHUKA MO3BOJISJIO €My
cBOOOJTHO KOJIeOaThCs BO BCeX HaIpaBjeHUAX. I10/1 TOUKON KperieHus
OBLIO CJIeJIAaHO KPYTrOBOE OTpak/eHUe AUaMeTpoM 6 METPOB, IO Kpalo
orpakZieHus ObLJIa HachIllaHA IlecuaHas AOPOKKa, TaKUM 00Opas3oM,
YyTOOBI MAasTHUK B CBOEM JIBIDKEHUM MOT TPU €€ IlepeceueHun
MIpOYepUYUBaTh Ha mecke OTMeTKU. UToObl n3bekaTh OOKOBOTO TOJTYKA
IIPY IyCKe MasATHUKA, €r0 OTBEJIM B CTOPOHY W IPUBSA3AJI BEPEBKOU,
Iocjie Yero BepeBKy Iepexxmiu. Ilepuos, kosiebaHusas MasTHUKA IMPHU
TaKOU JITMHE IIOJ[BECA COCTABJISAI 16,4 CEKYH/, IIPU KaXK/I0M KoJiebaHUN
OTKJIOHEHUE OT TPEJIBIIYIIEro IiepeceuyeHrs] MNecYaHOU JIOPOXKKHU
COCTABJISJIO ~3 MM, 3a 4Yac IUJIOCKOCTh KoJieOaHUU MasATHUKA
IOBepHyJIach 0Oojiee yemM Ha 11® II0 YacOBOM CTpPeJKe, TO €cCTb
MIPUMEPHO 3a 32 Yaca COBEpIINJIA TOJHBIH 0O0OPOT U BEpHyJIach B
MIpeXkHee MOJIOKEHHE.

du3uka IKCIepuMeHTa
MasaTtHuk ®yko ABJIAeTCA
Takoll MasATHUK, OTKJIOHEHHBIM OT PaBHOBECHOTO IIOJIOXKEHHU,

coBepIaeT KojaebaHUsA B IIOCKOCTH, HEIOJBUKHOU B
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(B JaHHOM CJIyyae — CUCTEMeE OTCUETa, «CBA3AHHON»
CO 3B€3/1aMU) U IPOSABJIAET, TAKUM 00pa3oM, CBOMCTBA

Hab6uioatess, HaxoasAmuics Ha 3eMJie U BPaIaoluics BMECTE C
HEl0, HaXOJAUTCS B HEMHEPIIHAIFHOU (Bpalalomencs) CHCTeMe OTCUETa
u OyAeT BHUJIETh, YTO IUIOCKOCTh KOJe0aHUU MaATHUKA MeJJIEeHHO
IIOBOPAYMBAETCA OTHOCUTEJIBHO 3€MHON IIOBEPXHOCTU B CTOPOHY,
IIPOTUBOIIOJIOKHYIO HallpaBJIeHUIO BpallleHus 3eMJIN.

Ha CeBeprom miu HOxxHOM mosttoce 3emutu (OCh BpalieHuss 3eMIn
JIEKUT B IIOCKOCTH KoJyieOaHMHM MasTHHKA) IIJIOCKOCTb KOJIeOaHUM
MaATHUKA OyKo coBepllaeT IOBOPOT Ha 360® 3a (ma
15® 3a ). Ha oxBatope (och BpamjeHus 3emiu
MEePIEeHUKYISIpHA IUIOCKOCTH KoJe0aHWM MasTHUKA) IUIOCKOCTH
KosiebaHuyl MaATHUKA DyKO HEMOJBMKHA, B IIPOU3BOJILHOU TOYKE C
reorpauyeckoun fi (yron Mexxay OCbl0 BpallleHusl 3eMJId U
IUIOCKOCTBIO0 KoJsiebaHui masaTHuka alfa=9o0°fi). CkopocTh BparieHus
IUIOCKOCTH KOJIe0aHUM uzeanpbHOro MaaTHuka ®yko Vp (B rpajaycax B
3BE3JIHBIM Yac) OTHOCUTEIILHO IIOBEPXHOCTH J3€MJIM COCTaBJISET
V=15%sin(fi).

Ha ceBepnom mosooce. Och BpallleHU:
3eMyi  JIEXKUT B IUIOCKOCTH KoJjieOaHUH
MasTHUKA.

Jlns  HeujeasbHOrO MasTHUKA Pyko
CKOPOCTb BpaIlleHUsA IUIOCKOCTH KOJieOaHUM
3aBUCHUT U OT JIINHBI IO/BECA:

V=15*(1-(3/8)*(a/(12)))*sin(fi)

I'me a — amIuiuTyza kKosjebaHUM rpysa
MaAaTHUKA; | — gymwmHa HUTH. I[losTomy sist
JIEMOHCTPAIU TPUMEHSIOT MAATHUKU C
MaKCHMaJIbHO BO3MOXKHOU JJIMHOU MOJIBECA;
TaK, B B JIEMOHCTPUPOBAJICSA
MaATHUK PyKO Ha moj[Bece JUIMHOU 98 M.

HenicTBytomuii MassTHUK OyKo B Hacroslee BpemMs ecTb B CaHKT—
[TeTtepOyprckom 1wraHetapuu. /[yimHa ero HUTH — 8 mMeTpoB. Tak ke
nelricTByoInY MaATHUK Pyko nmeeTtcs: B BosirorpazickoM miaHeTapum.

Masarauk @yko umerot Bce Cucrembl KonTposa 3emin. Bee BuibI
paccorjiacoBaHuM HeMe/IJIEHHO repeiaroTCs B ['ymaBHBIN
BrrunciurenbHBIN LIEHTP.
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6.3. XpoHOKancyJa

Wiy cpeAcTBO 3alUThl U COXPAHEHUSA JJisi MOTOMKOB 0C000
IIEHHBIX OUOCTPYKTYP.

XpoHokamncyJsaa — capkodar Ajis IepeMellleHus BO BpEMEHU U
IpocTpaHcTBe 6e3 pacxojia TOIUTMBA U (PUHAHCOB.

O daHTOMax HU3BECTHO BCE. ITO — BCE BUJbI MPUBUIAEHUN U
bapabamek. Kakum—-To 006pa3oM OHH BAPYT  IPOSABJIAIOTCH,
CaMOCTOSAAITEJIBHO TyJsA0T (OOBIYHO 10 3aMKaM), PeKJIaMHUPYIOT
pasJInuHbIe uyzieca 1 Jake UMeIOT CBOMCTBA pa3roBapuBaTh.

Kpowme Toro, ecTb MUpa*kH, B KOTOPBIX IIPOSIBJISIFOTCS HCUE3HYBIIIHE
ropojia, KopabJu U Jjlaske pa3bITPhIBAIOTCS CIIEHBI U3 JPEeBHEN KU3HU. B
psifie coydaeB 3TH MUPAKU CTAHOBSATCS SIBBIO.

N3BecTHBl cCilyyau TaK Ha3bIBAEMOIrO «IIposABJeHUA». Korma
IPOIaBIINE B CBOE BpeMsA OOBEKT WU OHOCTPYKTYDPHI, BJIPYT
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MOABJIAIOTCA B HAllleM BPEMeHU, IPUYEM BO3PACT IPOIABIINX OCTAETCA
TOT, IIPA KOTOPOM IIPOU30IILJIA IPOIIaXa.

WcuesaroT kopabiiv, CaMOJIETHI U IieJible TTOCeJIeHNA, U 3TO JIaKe B
Haule BpeMA. Cunrtaercs, 4To Ha 3eMJie HECKOJIbKO IIEHTPOB, B KOTOPBIX
IIPOUCXOAAT HCUE3HOBEHHA. OTO — U bepMyACKHMU TpPEYroJbHUK, U
Kuraiickoe mope. OfHaKO Ha/l0 OTMETUTDH, YTO MCUE3HOBEHHE MOKET
MIPOU30UTH B JII0O0M TOUKe 3eMHOTO II1apa.

ITpumepsl.

1.B 1914 r. B AT/1aHTUYECKOM OKeaHe ObLIa HaWeHa Karcysia C
«aTJIAaHTOM» U IIOCJIaHHUEM.

2.Ha AnTae 1eBouka IOAHAIA KaMeHb, packoJsiosia. TaM okasasach
sIepulia, He U3BecTHasA Hayke. fAmepuria yoexkasna.

3.HemaBHO B ceBepHOM MOpe HaljieHa Mmaccakupka ¢ « Turtanuka»,
BO3PAacCT €€ ocTasics TeM Ke. Jlerxkasia Ha JIeJHUKE.

4.«Jleraromye ¥ IUIABalOIIHE» JIIOAM, HaOJIOZaIu B OOJIBIIOM
KOJIMUECTBe, J1ake B ipeBHeM Pume. Ha /lasibHeM BocTOke nX 3HAIOT.

5.B miaxre u3 10 maxTepéB 1 MOTEPSJICSI HA CMeHy, IOcje KOHIA
CMeHbI TOSBWJICA B BUE JpeBHEro crapuka (C y/I0CTOBEpPEHUEM
MIPOTABIIIETO IIaxXTEPA).

PasroBapuBajl Ha HEMOHATHOM SI3bIKE, PUCYHKHU €TI0 ObLIN MOX0XKHU
Ha U3BECTHBbIE YK€ HayKe PHUCYHKH U CKYJBITYPbl M3 PA3HBIX MECT
3eMIn.

6.B 70 kM ceBepo—BocTOuYHee CouH, BAOJIb TPACCHl — COOPY KEHUE
(IoIBMEH) C ZIBIPOM KaK MECTO, IJie IIPOUCXOJAUT HEKOe OUYUIIEeHUE U
MOJIyYeHue cBexxell mHpopMaIuu.

7.BO3HUKAIOT «JIeTydue TOJIIAHAIbI», IIPOMAaBIINE COTHU JIET
Has3a/l,.

8.B nmexabpe 1995 rojia mpomnasj caMoJIET, CIEOBABIINYA PercoM 13
[TerponasioBcka—Kamuatckuii 70 XabapoBcka. HeoxkugaHHO ObLT
Hal/leH Ha COIIKe, MHMO KOTOPOHM COTHU pa3 MPOJIETATH ITOUCKOBBIE
opuraabpl. OOHapyKWIMW, TIpaB/la, TOJbKO TIOJIOBUHY CaMOJIETA.
XBOCTOBOE OT/IeJIEHUE HUCUEBJIO.

JIOKyMeHTBI, Ojie’k7ja ObLIN TMeJbl, HO HHUKAKUX IIPU3HAKOB
HaJINYUA OCTATKOB JIIOZIEN He ObLIO.

10.Capkodaru ¢ MymusamMu ¢papaoHOB.

11.IToxopoHs! Jiojielt (rpod — xpoHOKaricysa). EBpeeB MmosokeHO
TOJIBKO XOPOHUT.
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Muenue opunmuaIbHON HAYKH.

XpoHOKaIcysa — 3T0 capkodar i IepeMelleHus BO BPEeMeHHU.
[Tocne BckpbITHA He paboraer. Tak, mocjie ocMOTpa XPOHOKAICYJIbI
IIPaBUTEJIBbCTBOM BO IviaBe cO CranmuHbiM, CTajiiHy CTas0 IUIOXO0, U
aBTopa paccrpesisiu. Cepuika Ha 44 kogoHa JIHK, cMbIca KOTOPBIX elne
He pacmmdpoBaH (Bcero 64 KOJIoOHa, 20 aMHHOKHUCJIOT H3BECTHBHI).
Bonpoc usyuaercs (Mcrosibp3yeTcs JIOLMIQAMHAA TpamoTa, aToM bopa,
tabsmiia MeHzeseeBa W Tpodyee — TMPOU3BBOAHBIE OT YyKa3aHHBIX
STaJIOHOB). PesysbraTa mOKa HET, IIOTOMY IIEPKOBb MOKET OBIThH
criokoitHo!. Teopuit MHOTO, HO 6a3a y Bcex offHa (CMOTPH 3TAJIOHbL).

Muenue /Injieradra OT HAYKMN.

Bpemsa B npenenax ConHeuHou cucreMmbl coszgaer CosHie, rie
BHEIITHUUM CJIOM aToMa «pasaeT» A0 127 OKTaBbl (IIpU TeMIiepaType
npuMepHo 6300000 K).

TakxT BpeMeHHU B 127 OKTaBe Ha3BaH CEKYH/IOM.

OTHOCUTEJIPHO TaKTa B 1 CeKyH/ly CHUHXPOHU3HPOBAHBI BCe
oOMeHHBIE TIIpoliecchl, pabora Bcex Cucrem YmpapieHUs 3eMJIH,
aproMaToB CucreM YmpaBjieHUs, BCE CHCTEMBI CBA3U, Kak Ha 3eMile,
TaK U BHeITHME (CO CIIyTHUKAMU IJIaHET).

128 okTaBa — 5TO 3apsAj, U NOTeHIHaJ 3apsfa Bcerga 100%
(mpezmesipl OT O /10 124), 63 OKTaBa — 3TO MATHUTHBIA UMIIYJIbC, WJIU
IrPaBUTAIIMOHHBIN TOTEHITUAJI, BCET/a JIOJKEH OBbITh 100% (IIpe/iesibl OT

—123.999 710 123.999).

HapymeHnus B cucreMe BpeMeHH (110 AWIETaHTy OT HayKH).
1. 3emsisa BOKpyr CoJiHIIa JBUTAeTCA MO crupaiu, Bca CosrHedHas
CHCTeMa JIBUTAETCSI CO CKOPOCTBhIO 26.3 KM/CeK, U JIF0OON MEeTEOpWuT,
MEeTeoODHUT IBHMXKXESHHUE %
P *Bceﬁ e mepg;  DomaBmmii Ha CoiHie, ¢opmupyer
Yy IIPOTOHHYIO cpeny,
BoaileHue
Connma  BOCIIpHHHMaeMyio Ha 3emuie (Iocse
mopopora CoJiHIIA) KaK YEPHOE
IIATHO, TO ecTb obJjlacTh C
MOHWKEHHOM B HECKOJIbKO pa3

"‘ T TeMIepaTypoii. JIroboe Takoe ISITHO
MeHdgeT OOmuil moTeHIuaa 128
OKTaBbl W BO Bcell CosiHeUHOH

CUCTEME HapylaroTCA HOPMaJIbHbIE YC/JIOBHA CYIIECTBOBAHHA TakKTa,
IIprU 3TOM IIPOUCXOAAT HCKa*KECHHA CBA3H, HAPYIICHNA OOMEHHBIX
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IIPOLIECCOB U IpoYMe HEOXKUJIAHHOCTU. PaszzeThii 710 128 OKTaBbI
aTOMHBIA OJIOK — B3TO IUIa3Ma. BHeceHue 060U MaTepUaIbHOU
CTPYKTYPhl «OOBOJIAKUBAET» YYaCTOK IIa3Mbl JOJEKad3ApaTbHOU
CTPYKTYypO#, TO €CThb IIPOU3BOJIUTCA OUaroBas MaTepUaIu3alusd
IUIa3MBbI C PE3KUM CHHUKEHHEM TeMIIePaTyPhl.

PazHocth omTuyeckoro BocHPUATUSA (QOpMUPYET TOT IIBET,
KOTOPBIU MPOXOJIUT UYepe3 CepUI0 PELIETOK U BCerja BOCHPHUHUMAETCS
KaK YE€pHBIU.

Hayka, KOHEYHO, 3TH IATHA OTHOCUT K BHYTPEHHUM ITpobsieMam
CoJsHIIa, TOJIBKO 32 CUET PeaAKIUU T'esius U BOA0poia. MeTeopuT MOKeT
yHacTh KyJla YTOJIHO, TOJIbKO He Ha JIyHy (3a BCEé BpeMs CyIleCTBOBAHUS
TaM He ObLIO IaJieHUH MeTeopuToB). OHM MOTJIH OBI ITPOCTO TPOOHUTH
MOBEPXHOCTH JIyHBI, M pa3BUTHE IUBUJIN30BAaHHOTO UeJI0BEUECTBA ObLIO
661 mpekpaieHo. Kpome Toro, Bce IUKJIBI Y 2KEHIITUH 3aBUCAT OT JIyHBI,
MHOTHE OOMEHHbIE IIPOIIECCHI HA 3eMJIe TOXKe.

Ho 3T0 — He 3HauUnTEJIbHbIE UCKAXKEHU, IIBEUI]APCKUE Yachl Oy IyT
OTCTaBaTh MaKCUMyM Ha 2—3 4yaca B CyTKH, HO CAMO BPeMs OCTaHETCA.

2. Ha pucynke otrMmeueHa 30Ha K-konebaHHs TakTa BpeMeHU
(MuH=88%) B B3aBHCHUMOCTH OT BHEIIHUX YCJIOBHUH (B YaCTHOCTH,

METEOPUTOB).
Hanomuaum:
— 3emuia umeeT 8640000
he e (MepuuaHoOB Ha ITyOuHe
1000—2100 M).
3emJiA nMeeT
reornaToreHHbIe 30HBI
(umeeTcs mpuMepHas KapTa).
— 3eMJii UuMeeT y3JIbl
1 cex Kopu, Xaprmana, Penrtrena
s soe KaK CBA3b IIMH C PEIIETKOU
T 21 88 100 123.999 aTMOC(l)epr.

Kog 3emsmm =512 (oTO
OKTaBa aTOMapHOU CTPYKTYPbI

3eMJIn).
Jlo1s1 Toro uToObI paboTasia
127 OKTaBa, HAJI0 UMeTh MHHUMAJIbHOE 3HaueHWe IOoTeHIuaaa 128
okTaBbl 21%. Eciu 510 3HaueHwe OyAeT HHXKE, TO MarHHUTHOTO
UMITyJIbca He OyAeT, TakT ucuye3aeT. TeopeTuuecku BpeMs MHOUIET B
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obpaTHOM HaIpaBJieHUH, HO (GU3UYECKU 3TOTO He OyJeT, 10 —123.999
UMeeM MPSAMYIO JUHUIO, Ha KOTOPOU COXpPaHeHbI JIaHHbIE (U CTPYKTYPHI)
Jr060# peBHOCTH. Ha Bcex BOBMOXKHBIX MeCTaxX BhIOpoca IUIa3Mbl 512
OKTaBbl YCTAHOBJIEHbI IMUPaMUbI, yIpaBisiemMble obbekTamu (HJIO).
OpHako Ha BceX TOUKAX BhIOpOca MUPaMUjibl HE IIOCTaBUTb, U 35TO
MIPUBOAUT K pa3MYHbIM 3ddeKTaM — aHHUTWIAIUU, CYIEPIIO3UIINU,
HOpMaJIn3aluu 3apsajaa 128 okrtasbl. Eciii BeKTopa 3apsA/10B BCTPEUHBIE,
moTeHmuasa 128 okTaBbl Iagaer (MoxkeT ObITh U 70 O). Ilosyuaem
MEPTBYIO 30HYy, IIpU IIOMAQJAaHUN B KOTOPYIO OHOCTPYKTypa MOXKET
CYIIIECTBOBATb CKOJIb YT'OJTHO JIOJITO.

Eciu BekTOpa 3aps/IoB COBMAJIAIOT, TAKT BpEMEHU YMEHBIIIAeTCs, U
P JIOCTUXKEHUH 123.999% 1 CeK peaibHOTO BpEMEHU IIpPEeBPAIIAeTCA B
cOTHU JieT (MTHOBEHHOE CTapeHUe, TA/KUKCKUN BapWaHT, KOTja 3—X
JIETHUU peOEHOK BBITJIAIEN APAXIBIM cTapukoM). [Ipu HopMasuzamumu
OJTHOBPEMEHHO  IPOUCXOAUT OOHyJIeHWe ¥  MO3T  IOJIy4YaeT
nHOopMaIuo 000 BcexX MPEAbIYIITUX COOBITHUSAX.

[ToueMy 1 KaK IPOUCXOAT STU IIPOLIECCHI?

Kaxk 0b110 YKa3aHO, 3eMJIsI UMeeT OKTaBbI OT 8 710 512, U J1i00ast u3
HUX MOXKeT ObITh TpaBUTAIlMOHHON. Ho Bce mocTpoeHuss — Ha 6ase
0ZIeKasAPATbHO—UKOCA3IPAIbHON  CTPYKTYPhI, TeTpasip U Kyb
HCIOJIb3YIOTCSL TOJIBKO JJi KOHTPOJISL CTPYKTYyphl. TakT BpeMeHU
3a/Ia€TCA TOU CTPYKTYpOM, KOTOpas obOecrneunBaeT MaKCUMAaJIbHYIO
pabouyio okTaBy. Ha ceromus 3To 96 okrtaBa. Kerath, 3To ToXe masma.
KondaukrHaa  cuTyanua  BO3HMKJIA  IIOTOMY,  4YTO  TakKT,
BbIpabaThIBAEMBbII CosnHnewMm, IIOCTPOEH Ha KyOMuecKo—
TeTpas/IpajibHOM CTPYKType, He COBMECTUMOU MO CMBICIY ¢ 0a30BOU
ctpyktypoi Kocmoca. Ilo ypoBHIO JeHMCTBUU 96 OKTaBa HIKe 128,
moroMy Jwoboe H3MeHeHUe, IPOUCXOJsIee B psAle OKTaB 8—96,
3aTparuBaeT psAJ OKTaB 16—128 U MeHsSET He TOJIbKO CBA3b, HO U BCE
obmenHble Tmporiecchl. C 2009—03—12 Bce TakThl B CoOJIHEUHOU
cucreme OyyT 3aBuceTh OT 96 OKTaBbl. PaccMOTpuUM pasjinyHbIE
BapHAHTHI B3aUMOJENCTBUY HECOBMECTUMBIX TAKTOB M OCOOEHHOCTHU UX
CYIIleCTBOBAHMUA.

BBeaém o0o3HaueHU.

AToMHBIM OJIOK HUMEET YCJIOBHBIE CTPYKTYpbl (OCTaJbHBIE
CTPYKTYPBI 3/IECh MOXKHO HE YKa3bIBaTh):

HonekaszipaibHO—UKOcCasgpanbHasa crpykrypa — JAUC.

Kybuuecko—TetpasapasnbHas ctpykrypa — KTC.
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AHHUTMIAIUA TaKkTa 128.

Ha 128 oxTaBe BeKTOpHI (JIBUJKEHHWE MAarHUTHOTO WMITYJIbCA)
HaIlpaBJIeHbI APYT K APYyTy. BO3MOXXHBI 3 BapruaHTa AaHHUTWIALUU:

—IloreHnanbl BEKTOPOB OJMHAKOBBI. IIpowcXOAUT B3pBHIB U
MarHuTHble UMILYJIbCbl Hcue3atoT. [Ipu B3pbeiBe paspylliaeTcsd BCs
KOHCTpyKIuA Enoukn.

—Ilorennuan Bekropa KTC > norennnana Bekropa JIMC, HO cymma
< 21%. TakT ucuesaer 0e3 aHHUTWIAIINH, €JI0UKA Hcde3aeT 0e3 CJIe/oB,
TO €CTh KOHTPOJIb MIOKa3bIBAET, YTO BCE HOPMAJIBHO.

—Ilorennuan Bektopa KTC < mnorennuana Bektopa JIMC. Bes
CHCTEMA COXPAHAETCA U IIEPEXOIUT MO/, YIIPpaBjaeHUe 96 OKTaBHI.

Cynepno3unusa Takra 128.

Ha 128 okTaBe BeKTOpHI (ABHXKEHHE MarHUTHOTO UMIIYJIbCA)
HaIllpaBJIeHbI B O/THY CTOPOHY.

Bo3MokHBI 6 BADUAHTOB:

—cymMmMa < 123.999GP (rpaBUTallUOHHBIA IIOTEHIIHA). TakT
BpPEMEHM COKpalllaeTcs, U IPU JOCTUKEHHUM BEePXHEro mpejesa 1 cek
IpeBpaIaeTcs B 12 ceK, UIu Bce 0OMeHHBIE IIPOIecChl yCKOPAIOTCA B 12
pas, yCKOpsEeTCs CTapeHUE.

—cyMmMa >= 123.999GP. IlosiHOE pa3pylleHre TaKTa U EJIOUKH.

—cymMma =100%GP, vHo notenniman KTC > nmorennuana JIMC, KTC
>=51%. Mcuesaet Bca nuadopmanud mno crpykrype KTC.

—cymMma =100%GP, Ho norennuan KTC < norennuana IVC, INC
>=51%. MHcueszaer Bca wuH@opmanua 1o crpykrype KTC wu
BoccTraHasuBaercsa nHdopmanus no JUC.

—cymma =88%GP, vHo nmorennman KTC > nmorennumana IVC, KTC
>=44.1%. Ilogaércsa curHasn noakauku, u noteunuan KTC nagaer, Tak
Kak nmoakauka uger no JVC.

—cymma =88%GP, no norennman KTC < morennmana JIVC, TVC
>=44.1%. [1naBubiii nepexos Ha TakT JIVC.

Hopmasin3anusa rakra 128.

[Ipy HoOpMasM3amyuu MOTYT OBITH BCE BapHUAHTHI, KakK
AHHUTWIALIMM, TaK U cynepno3unuu. [Ipu

\\ IIHC’/ 3aMeHe TakKTa MpeANoYTeHUe OTHAETCA
N\ / HOpMaJIU3aluy, IPU 3TOM IJIaBHAA LEJb —

\N| 7 xrc He Pa3pYILIUTB PEIIETKY. IIpu
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HOpMa/IU3allUd  MOKHO JlaBaTh JioO0oe 3HaueHWe IMOJIKAYKU
MOTeHIIMajla, W IJIaBHOE YCJIOoBHMEe — 4YTOObl He ObLIO CUTHAJA II0
KOHTPOJIIO.

Takum oOpas3oMm, I1aBHAs 3aMeHa ITEPEBOUT BCIO PEIIETKY 3eMIU
Ha TaKT 96 OKTaBbl C BOCCTAHOBJIEHHMEM BCEN MaMATH U YHUUTOKEHUEM
BCETro HeraTuBa, BKJII0Yas Bce BU/IbI CBAJIOK.

PaccMOTpUM HEKOTOPbIE OCHOBBI — CTPYKTypa PeEIIéTKH
HOOC(ephbI.

Hoocdepa — ot h = —2200 M 710 12400 M.

Bce Cucrembl YIipaBjieHUs UMEIOT JIMAa30H YIIPaBJIeHUs OT 12 10
512 OKTaB (3HaueHWe 512 OKTaBbl =134078079299425970995740
2499820584612747936582059239337772350144372176403007354697
680187429816690342769003185818648605085375388281194656994
6433649006084096).

Cucrema YmupaBieHuss paboTtaeT He ¢ OKTaBaMH, a C WX
MIPOW3BOIHBIMU, IOCTPOEHHBIMH Ha 0a3e CMEeXHBIX ITPOCTHIX UK CE.

[Ipumep. OxTaBa 4=16. bimxkatiiiee IpocToe YUCIO =17, CMEKHOe
=19.

A=(17+19)=36.36=2%2%3%*3,

OcHoBa CTPYKTypbl HOoochepbl — MeHTa, MOTOMY B pas3JioKeHUHU
JIOJIKHBI OBITH 5. Uncest 2 He JIOJI>KHO OBITh MEHbBIIIE 3HAaUeHUsT OKTaBBI.
ITO — OCHOBA KBapIia, 10 KOTOPOMY HPOU3BOJAUTCA PACUET HUPaAMUL,.
PaznorkeHne MOKHO COEPKATh TOJIBKO 2 U 5, HO 3 HE JIOJIKHO OBITH,
OCTaTOK Pa3JIOKEHUS JOJI?KEH OBITh IMPOCTHIM UHCIIOM, KOTOPOE TaKKe
nuMeeT cMmexkHoe. IIpoBesisi Te ke omepanuy, MOJIYyYUM BTOPUYHBIU
KOHTYp mupamuzabl. Tak ¢opmupyercsa MaHTHCCA, WIN KOHKpETHas
YacToTa, paboTarIlas B CTPYKType BEPXHEr0 COMMPOBOKAeHUs (KaKaast
pabouass uacroTa JIFOOOM MAaHTHCCHI JOJPKHA HMETb 33 YacTOTHI
conpoBokAeHus). KeraTu, mepBoe onvcanue CTPYKTyPhbl Hoochepsl J1a
[Iymkun (Tpu KapThl ¢ Jamou , 33 OorarTeipsA, u mpodee). Takum
obpaszom, mIpaMuibl — 3TO KBapIleBble T€eHEPATOPHI, BEIPAOATHIBAIOIIIHE
CTPOTO  Ompe/ieJIEHHbIe  YacTOThl.  VI3BeCTHBI  MUpaMUAbI  C
dukcupoBaHHON U IUIaBawIed reomerpueud. IlepBple mUpamMujabl C
IUIABaOIEed reoMeTpreld oOHapy:keHbl Ha JlyHe. Ha 3emiie TOJIBKO 4
Kommiekca uMeloT mupaMuibl ¢ IiaBaiomier reometpueii. OCHOBHOe
UX Ha3HauyeHHe AaHaJIOTUYHO CKAaHepy YrOHIIMKA aBTOMOOWIEeH —
MIPUBS3KA HOBOM CTPYKTYPbhI UACTOT K CYIIIECTBYIOITUM.
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KBap1ieBaHue OTHOCUTEIBHO 0a3bl — 3TO 2, CBA3b C IIEHTOH — 3TO 5.
Tak Kak B CTPYKType PENIETKH e€CTh KyOWKH, JJI UX MOAJIEPKaHUA U
HCIIOJIB3YeTCA 3, HO KBapIEBAaHUA IO 3 HET, MOTOMY YaCTOTBI JJIst
KyOWKOB JKECTKO MPUBA3aHBI K MUpPaAMUJIaM U B cIydae KaKOH—JImOo
aBapuu MaHTHCCA, TIOCTPOEHHas Ha 3, ucyesaeT. [IpuBs3Ka CTPYKTYD,
MMEIOIUX B CBOEH OCHOBE MAHTHCCHI C 3, IMPOU3BOJUTCA TOJIBKO IIO
BHEIITHEMY KOHTYPY aTOMHOTO OJIOKa.

HNrTak, mepBoe nNpaBuJjio Ay (paHTOoMA.

Hu oaHa m3 MaHTHCC OHUOCTPYKTYpPbl HE JIOJKHA COJEPKaTh B
pasnoxkennn 3. OgHAKO Bce TEHOTHIBI, CO3/IaHHbBIE IOCIe O TOoa,
HUMEIT B pasjoKeHWM MAaHTHUCChI MO3ra HMEHHO 3, IIOTOMY 4YTO
6a30BbIM 5JIEMEHTOM KOHTPOJIS sIBJIsIeTCA KyO (B pas3siokeHUU — 3Be3/1a
JlaBujia). TO TeHOTUIIBI 4XX, T7e 421 — IpejcTaBuTean Maoll A3um.
XpaHeHHI0 3TU OMOCTPYKTYPhI He MO/AJIeKaT, a peHHKapHaIlus yopaHa ¢
2000 roja.

basa Hoocoepsnl.

MarepuanbHasa 6a3a Hoochepbl — 3TO BEPXHUU IIPeJIes IO OKTaBE,
JUIA CTapbIX KOMIUIEKCOB — 3TO OKTaBa 64=18446744073709551616.
ITouemy rocTu uCcnoJb3yIOT 3Ty OKTaBy? Bo—TIepBbIX, KBazipat 8*8 — 310
IIIaxMaThl, T7le YHUCJI0O BAapUAHTOB pelIeHWH 3a7lauu 00X07la KOHEM
COU3MEPUMO ¢ Bo3pacToM BceseHHONM (OHHM CUHMTAIOT, UYTO OBLI
Bosbiioit B3psiB). Bo—BTOpBIX, B KyOe 8*8*8 mMokHO mocTpouTth A0 36
MaHTHUCC JJIs OKTaB 24—52, UCIIOJIb3ys B pasjokeHuu 3. Tak Kak A0
[Tacxu 2008 6aza—marepuanbHas 0aza—oKTaBa 64, TO BCE MOIIHOCTH
OBLTU WCIIOJIb30BAHBI I MOAJIEPKAHUS CTPYKTYp 3TOM 0aspl. ATO —
Zinana3oH OKTaB 15—63 (rpaBuUTallOHHBIE OKTaBBI—GP).

Omnako 3eMJisl M IUIaHEThl ObLIM CO3JIaHbI 33/10JIT0 A0 MPUOBITHA
rocredi, u 6a3oii ObLIa OKTaBa 512 (MOKHO CpPaBHUTH ¢ 128 110
BO3MOXKHOCTAM). OmHAKO BCE, UTO OBLJIO BHINIE 128 OKTaBbI, OBLIO
IIEpeBeJIEHO B CTAaTHUECKOE COCTOSTHHE 0e3 BO3MOKHOCTEH KOPPEKITUH.
ITO NPUBEJIO K CEPbE3HBIM HETATHUBHBIM SBJIEHHUSAM M IIPOIIECCaM,
KOTOpbIe HaKaIUITUBAJIUCh O6ojiee 18500 JjieT. OTO — HAKOIUIEHUE MAaCChI
3eMJid, POCT MOTEHIIMAJIOB I'PAaBUTAIMOHHBIX YACTOT B OKOJIO3€MHOM
IIPOCTPAHCTBe, cOOM B TpPyOKaX CBSA3HM CO CIIyTHHKaAMH IUJIAHET,
M3MeHEHHEe TPaBUTAIIMOHHBIX YaCTOT I (PUKCAIMU BOAHOIO OasaHca
3eMu, W3MeHEeHUS B CTPYKType Hoocdepbl KaK cpefibl OOUTaHUA
OMOCTPYKTYP U Tak gasee. Tak Kak uaMeHseTcs Hoochepa, TO JOTKHBI

ompeieJIEHHBIM 00pa30oM M3MEHATHCS U OHOCTPYKTYPHI, HO 3TOTO HE
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IMPOUCXOAUT (mupamMuAbl TrocTell (PUKCHUPOBAHBI  OTHOCHUTEJIHHO
ImapaMeTpa, KOTOPhIM He OTHOCUTCA K KBaplieBaHU0). OTCIOZila — BOJTHBI
BCEBO3MOXKHBIX 0OJIE3HEH: YyMa, TPUIINl, MEHUHTUT, JTUXOPAJIKH U TaK
Jaee.

OcHoBHast 4acTh OKTaB (0Oosmee 99%), KOTOpble OBLIH
HCIIOJIb30BAaHbI IIpH IIOcTpoeHnu 3eMuid, Jio Ilacxu 2008 He ObLIH
3aJieliCTBOBaHbI, 1 Kpusuc (00Ba1) Havasics cpasy mocie ITacxu.

Bropoe npaBuiio a1 paHTOMA.

CoxpaHeHUIO IIOJIJIEXKAT TOJIBKO Te OUOCTPYKTYPbI, KOTOPbIE UMEIOT
B CBOEH OCHOBE YaCTOThI HE MeHee 224 OKTaBbl. Bce co3zianHbIe mmociie O
rojja OMOCTPYKTYPhI «30JI0TOH MWLIHAPA» HUMEIT B CBOEH OCHOBE
MaKCUMYM YaCTOThI 128 OKTaBbI.

I'paBUTAITMOHHBIE YACTOTHI (KOPOTKAsI CIIPABKA).

Hukakux rpaBUTOHOB He cyIiecTByeT. ' paBuTaIUsA — 53TO CBOHMCTBO
BJIEKTPUUECKOTO 3apsizia. B o0IieM Buje 3apsja UMeEET IeHTPAIbHYIO
yacTb W pybamky (KOHTYyp). 3apsj JIBUTAeTCA MEXAy y3JIaMu
HKOCadApa, UMesI YTOJI CKOJIbKEHUSA U MOTEHITHA.

B cTpykType mKocasapa pyOamika He Hy:KHa, BEKTOP CTPYKTYPBI
HallpaBJIeH K IIEHTPY 3apsjla U caM 3aps/i MOABEPIKEH BO3/IEHCTBUIO
BHEITHUX CcwiI. [l obecreuyeHUsT YCTOMYMBOTO COCTOSTHUS 3apsaa
KaKJIbIl NKOCas/Ip «0OpaMIIEH» IBYMsI JOJAeKa3paMHU.

Jlomekaszipbl — 3TO CTAOMJIN3UPYIONIUE CTPYKTYPbI. 3apsj He
MOJKeT CYIIeCTBOBATh O/IVH.

OTtMmeTuM: pebpa BHEITHETO J0JeKasApa U BIUCAHHOTO MKOCad3/pa
paBHBI, a pebOPO BHYTPEHHETO JIOZleKad[pa MeEHbIle Ha KBajpar
30J10TOTO ceueHus. d@dekT pazHoCcTH PEGEP U CO3TAET OCHOBBI
rpaBuTanuu. Pebpa goaekasapa uMer0T (aHTOM 3aps/ia, TO €CTh TOT
’Ke 3apsJl, HO C MHBIM KBaprieBaHuem (mo 2). IToT (HaHTOM HUMEET
oOpaTHBI 3HaK W oOpaMJIEH pyOamkoul miA obecliedeHUs He
paccenBaHus ¢aHToMa. MBI OIMCAJIM CTaTHYECKOE COCTOSIHUE.
JIMHAMHUYeCKOe COCTOsIHHE 3apsia — cM. «/[mHaMuKa 3apsaga».

HNmeem Tabuiy:

Yucio |Yucio | I[lorennuan Yrou CMmemnienue || Hucsto
p€Edep || y37I0B | 3apsja (CKOJbKeHUs| TaKTa |3apsjoB

Bremsu

N — 30 20 2 39.6 —-64 710 30
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Brnucauusii

HKOCAIID 30 12 210011 31.4 1 710 30
BuyTrpeHHuin

nggflcaaup 30 20 221922 21.2 +64 J10 30

Bcero mmeem 22 KOHTypa, KaXKAbIM CJIEAYIOIIUN BIMCAHHBIN
TPOWHOI KOHTYP MMeeT HHYIO YaCTOTY KBapIlleBaHUsl, IOTOMY BHEIITHUHN
JI0/IeKas/Ip CJIEAYIOIIEr0 BIUCAHHOTO KOHTypa MMeEET XapaKTePUCTUKU
MIPEIBIIYIIETO BHEIITHETO KOHTYpa TP NHOM KBapIleBaHUU.

VMeeT MeCTO POCT IICEB/IOOKTABBI, U IIOTOMY €CJIM B3SITh BHELITHUI
KOHTYP 3a 1, TO 22 KOHTYP COOTBETCTBYET 221,

I'paBUTAlIMOHHBIE YACTOTHI MOTYT OBITh IIOJIyY€HBI B JIFOOOM
KOHTYp€e, HO 0a30BBIH KOHTYDP UMEET UX ITOCTOSTHHO.

IIpaBuJso Tpu ajsa panToma.

daHTOM B XPOHOKAIICyJle MOXKET HMeTh B CBOEM COCTaBe U
MaTepHuaIbHbIE CTPYKTYPHI (63 OKTaBa), HO IIPU 3TOM 00eCIIeunBaOITUI
SHEPTreTUYeCKU aBTOHOMHBIN IIEHTP JIOJIKEH ObITh B YaCTH aTOMHOTIO
06J10Ka 22 YpOBHS BJIOKEHHs. ITO UMEIOT TOJIBKO Te OUOCTPYKTYPbI
3eMJIH, KOTOpbIe OBLIM CO3/IaHBI JI0 BBOJA «30JI0TOT0 MUJLIHAPAA», T/Ie
SHEepreTUYecKas CTPYKTypa — BHEIITHUN KOHTYP aTOMHOTO OJI0Ka.

Kak crnencresue, n3BecTHble 20 aMUHOKHUCIIOT — 3TO CTPYKTYPBI,
MOCTPOEHHbIE HA BHENITHEM KOHTYpe aTOMHOTO OJI0Ka.

IIpaBwio yerhbIipe 118 paHTOMA.
JIro0as OMOCTPYKTypa, MMEIIIasA B CTPYKType KJIETKH BCe
64 xogona /IHK, MmokKeT XpaHUTHCA MIWIJIHAP/BI JIeT.
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6.4. IIporyiaka mo pusndeCKuM NOHATHAM

CkobKO s0JOK HaJA0 HMMETh Ha JiepeBe /A CMEHbI
MMPOBO33peHun?
KoMMeHTapuu Bblie/IeHbI KPACHBIM IIBETOM.

UToOB! filla HE TPECKAINCh, UX BapAT B COJIEHON Bojie. 3yObI
JIy4llle YUCTUTD COJIBIO.

[IpuHATO CYUTATh, UTO CYIIECTBYIOT IIOJIOKUTEJbHBIE MOHBI Ca*,
Na*, Mg*. 9TO HOHBI, KOTOpble CPOPMHUPOBAIUCH caMU MO cebe U
MpUjeTeJd K TOTOBOM CTPYKType MOJ00HO BOPOOBIO, KOTOPBIU
nepesieTaeT C BETKU HA BeTKy. DTU MOHBI UMEKT KO BCceMy HpoYeMy
3aps/l, KOTOPbII OHU OTAAIOT BCEM >KeJIAIIUM. B opraHmsme HOHBI
pacmosiaraloTcsi B pa3HbIX MecTax U He MellaioT Apyr apyry — Ca* B
3ybax u koctax, Na+ — B Busle NaOH B kuniedynuke, Mg+ — B IIOJIOBOU
CUCTeMe U B IEYEHU.

1711 BOCIOJTHEHUA HEJIOCTAIOIUX HOHOB UCIIOJIb3YIOTCA BUTAMUHBI
u cuupt C.HsOH.
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N36bITOK MOHOB OPTaHU3MYy HE BPEJIUT, a HEeI0CTAaTOK, HAaIIpuMep,
Ca* nDpuBOAUT K IIMHTe UM K BBINAJEHUIO 3y00B. MenunuHa
BHUMAaTEJIbHO CJIEAUT 3a COJIEPKaHUEM MOHOB B OpraHU3ME U BO BpEMsI
COBETYET UCII0JIb30BaTh PTOpCoaep:Kaiuil bieng—a—me.

Kpome Toro, I'ocymapcrBeHHas Jlyma cieauT 3a JOCTaTOYHBIM
KOJIMYECTBOM CIIMPTHOTO Ha TMpWIaBKaXx. Bcé 3To cmocoOcTByeT
3710pOBOMY 00pa3y *KU3HU U JieMorpaduuecKOMY POCTY C KaueCTBEHHO
HOBBIM MO3TOM.

Hemuoro Hayku (Pusmueckas >SHIUKJIONeAusi, M,
«CoBeTckas J3SHIUKJIONEAUA», 1990, ToMa 1-—5). IIpumep
ccblaku: O T2.—TOM 2.

PaccMOTpUM HEKOTOpbIE CTPOKH TaOJUIbl HYKJIUJIOB

dséposa.

12MgDDD
11N q
ioNe|23[24]25/26/27[28] | | | | |

oCal | | l45| Ja7] Jagls0s1l5a| |
19K
wArj3ofatlazagiadasiad] | | | | |

Hyxnup — J11060e aToOMHOe si/Ipo  (COOTBETCTBEHHO AaTOM) C
3a/IaHHBIM YHCJIOM HIPOTOHOB Z W HeuTpoHOB N. MaccoBoe umciio
A=Z7+N.

Jluaronasib cjieBa—HampaBo—BHU3 — F300aphl (oAUHAKOBBIE A, HO
pasHbie Z),

Topu30HTAIBHBIN PSJT — U30TOIBI (OTUHAKOBBIE Z, B SIZIPE KAXKOTO
MTOCJIEAYIONIETO U30TOMA COIEPKUTCS HA 1 HEUTPOH OOJIBIIIE).

JlnaroHasb cjieBa—HaIpaBO—BBEPX — U30CTEPHI.

BepTukasnibHas KOJIOHKA — U30TOHBI (0ArHAaKOBBIE N, HO pa3Hble Z
u A). Tabiuna mocTpoeHa Mo MPUHIUITY, KOTOPBIU UCIIOJIb3YETCS JIJIA
00'BsICHEHHUST KPYTOBOPOTA BOIbI B ITpupose.

HMOH. DneKTpUUeCcKH 3apsKEeHHas YacTHIlla, obpasyromasncsa mpu
OTPBbIBE WJIU TPHUCOEIMHEHUN OJHOTO WU HECKOJBKUX 3JIEKTPOHOB
(mm pyrux 3apspKEHHBIX YACTHI) K aTOMY, MOJIEKYJie, PaIUKaIy U

ZIpyrOMY HOHY.
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ITosokuTENIbHO 3apsKeHHble HUOHBI — KAaTHUOHBI, OTPULIATEJIbHO
3apsKeHHble — aHUOHBI. MIOH 0003HaYaeTcsi XUMUUECKUM CUMBOJIOM C
WHJIEKCOM (BBEPXY CIIpaBa), YKa3bIBAIOIIUM 3HAK W BEJIUYHHY 3apsaa —
KpPaTHOCTb MOHA B eAMHHUIIAX 3apsiza simektpoHa (Lit, (H2)*, (SO4)2-).

ATtomMHBIe HOHBI 0003HAUAIOT TaKKe XUMHUUYECKHUM CHMBOJIOM
aJIEMEHTA ¢ PUMCKUM ITH(pamMu, YKa3bIBAIOIMIUMU KpaTHOCTh noHa (NI,
NII, NIII, uyto coorBercTtByeT N, N+, N2+). B aTOoM ciydyae puMcKue
QP ABISIOTCA CHEKTPOCKOIMMYECKUMU CUMBOJIAMU Z, OHU 0OOJIbIIE
3apsaga uoHa Z; Ha eauHUINy (Zi=Zi+1). IlocieqoBaTeIbHOCTh MOHOB
Pa3JIMYHBIX XMMUUYECKUX 3JIEMEHTOB, COAEPKAIINX OJUHAKOBOE YUCJIIO
BJIEKTPOHOB, 00Pa3ylOT M303JIEKTPOHHBIN psi/i. B razax mpu OOBIYHBIX
YCJIOBUAX 00pa3yOIUeCcs HOHBI HEOJITOBEYHBI.

N30BAPBI. Yucio A oauHakoBo. M300apbl ¢ pasjauydHbl Z
00pas3yroT pa3Hble XUMHYECKHE 371eMeHThI (4Ar—4Ca).

N306apsl 0b6pasyroTes mpu 6eTa—pacmaze saep:

2R = he 4o +u, A = FTh +e +u,

U TaK JaJjiee, a TaKKE B HEKOTOPBIX AACPHBIX PEaKITNUAX.

N30OMEPDI. Mosekynpl WIH HOHBI, UMEIOIIUE OJUHAKOBBIN
COCTaB M MOJIEKYJIAPHYIO MaccCy, HO pasjinyaroluecs CTPOeHUueM HJIN
pacroyioXXeHrueM aTOMOB B IIPOCTPAHCTBE.

NOHU3AIINA. IlpeBpaiieHre 5J€KTPUYECKH HEUTPATbHBIX
aTOMHBIX YacTUll (ATOMOB, MOJIEKYJI) B pe3yJbTaTe y/laJleHUus U3 HUX
OHOTO WJIM HEeCKOJIbKUX BJJIEKTPOHOB B MOJIOKUTEJIbHbIE HOHBI U
CcBOOO/THBIE B3JIEKTPOHBI. MIOHU3UPOBAThCA MOTYT TAaK:Ke U MOHBI, UTO
MIPUBOJUT K MOBBINIEHUIO KPATHOCTU UX 3apsza (HEUTpasbHbIE aTOMBI
U MOJIEKYJIBI MOTYT B OCOOBIX C/Iy4YasiX U MPHUCOEIUHATH 3JIEKTPOHBI,
obpadysi  oTpuriarejbHble HOHBI). C  TIOBBINIIEHUEM  SHEPTUU
HaJIeTAIOIEr0  3JIEKTPOHA BO3MOXKHO BBIOMBaHME OJHOTO U3
3JIEKTPOHOB BHyTpeHHHX o00os0uek (K, L,..) MHOTO3JIEKTPOHHBIX
aTOMOB WJIN MOJIEKYJI.

To ecrtb, coriacHO OpUIIMAIBHON (PU3UNKe, IJIEKTPOHBI
JeTaloT caMHu 10 ceb0e u He o0pamamT BHUMaHUA Ha
OKPY KaIOLLYyIO Cpeay.

OCHOBHBIMU MeXaHU3MaMU UOHU3ALNHU ABJIAIOTCA CJIeIYIOIHE.

CrosxkHOBUTEJbHAaA (CoyJapeHuss C 23JIEKTPOHAMU, HOHAMU,
aToMaMu). ATO BakHeHIIIasi HOHU3AIUA B Tra3ax U I1a3Me.
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IIpumep. 3apsaa Ha OKTaBe 512 CTOJKHYJICA C 3apsaaoM
OKTaBbI 64. IIpu 3TOM pyXHYJ JOM.

*¥** CopaBka. 3apsaJa Ha OKTaBe 512 nMeeT NPUMEPHO 1042
KBa.

JIpyroi mnpumep. BosHa Ha 4Yacrore 107.3 MIIJ
CTOJIKHYJIACh C BOJIHOM Ha 4Yacrore 610 merpoB. UTO MBI
yeablmuM mo paauo? OrBer: pexjaMy. DKCIIEDUMEHT U PACUET
MOKA3bIBAIOT, UTO MAKCUMAJIbHOE 3HAYEHUE CeYeHUA NOHNU3AIUN aTOMA
HOHAMM PACTET C POCTOM 3aps/ia MOHA NPONOPUUOHAIBHO BeJIUYUHE
3apsana (MpMMEHUMO TOJIBKO NMPH yAape ApPyr O JApyra ABYX
KUpIuyen).

HNonusamus cBeroMm (dororonusamnusa). IIporecc MoHU3aIUU
ATOMHBIX YaCTHUI B Pe3yJIbTaTe MOIJIOEeH! (POTOHOB.

IIpumep. IlocBerwyin KapMaHHBIM (OHAPUKOM, U
IOABUJIOCH HOBOE Tra3oBO€ 00/IaKO0 ¢ HEH3BEeCTHBIMU
CBOMCTBaMMU.

HNoHnusamusa moJjieM. Ilponecc MOHM3AIUM aTOMOB W MOJIEKYJT
rasa B CUJIbHBIX 3JIEKTPUUECKUX MOJISAX (0COOEHHO 3aMeTHO Iocjie
YyIOTpeoJIeHUA TOPOXOBOU Kalllu).

HNoHusamus nmpu B3aUMOJAEHUCTBUU C TOBEPXHOCTHIO TBEPJIOTO
Tesia (MOBEPXHOCTHASI MOHUBAITUA).

PaccMoTpuM BKpaTIe Ty Taf0CTh, KOTOpas MOPTUT KU3Hb aTOMaM
1 MOJIEKYJIaM.

AJIEKTPOH. IlepBasd u3 OTKPBITBIX 3J€MEHTAPHBIX YaCTUI]
(moyMaJIu IIpM HaNaAeHH).

Hocurens oTpunaresbHOro 3jieMeHTApHOIO 3apaza e=1.6"10"19K
(4.8%1071° enmaun CI'CJ). Camass Js€rkas U3 BCeX 3apsyKEeHHBIX
BJIeMEeHTapHbBIX YaCTUIl, Macca =9.1*10728r., B 1836 pa3 MeHbIlle MaCChI
MIPOTOHA.

JJIEKTPOH — cTaOMJIbHAsA 4YacTUIla, BpPeMs >KU3HU t>2*1022j1eT
(0oabire Bo3pacra BcesleHHOH, TO €CTh €Ilé A0 POKIAECHUA
BcesreHHON OHU I7ie—TO NMPATAJIVICH).

Kak syiemeHTapHas yacTuIa, IPUHAJJIEKUT K KJIaccy JIENTOHOB, TO
eCcTh obsamaer TOJIBKO 3JIEKTPOMATrHUTHBIM " cs1abbIM
B3anMMO/IECTBUEM (U, eCTeCTBEHHO, TPAaBUTAIIMOHHBIM). ECJIN 3JIEKTPOH

e, TO II03UTPOH e+ (Macca=Macce 3JIeKTPOHA).
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PazMmepsl a1eKTpOHA MEHbIIIE 10716CM.
Hawutyuiiias TOUHOCTD ITPOBEPKU ObLIa IOJIydeHa MpHU IIpoliecce:

i +

e +e =2y
YuurniBas pPeaKIinun JJIEKTPOHA, IIOABJIAETCA JJIEKTPOHHOE
JCIITOHHOC YHC/I0, 3JIEKTPOHHOE HeﬁTpHHO. PeaKI_[I/II/I HE COBCEM

MOHATHBI, HOTOMY Ha TOM, YTO HE€ MOHATHO U HE BBISICHEHO, MO>KHO
CTPOUTH KBAaHTOBYIO TEOPUIO.

Tak Kak 3JI€eKTPOH — 3TO OCHOBHOUM 3JIeMEHT IIpH
MOHU3AINH, a YTO TAKOE JIEKTPOH, /10 CUX MOP HEU3BECTHO (B
CIIIA, Hanpumep, BBeEJH BCE€ HN3BECTHbIe TMONPABKU U
IOJIyUYHJIA pa3Mep 3JIEKTPOHA 1 METP), BCe ONMUCAHUA PeaKIuu
MOHU3AINU C UCIOJIb30BaHUEM Ta0auIbl OJIE€poBa ABIAIOTCA
danTacrukoun (mam omucanweM Yy:kacoB). Kcratu, enmHuna
nsMepeHusi sHepruu — 3B (eV), u 1 3B — 3TO BHeprusa, KOTOPYIO
MIprUoOpeTaeT 3JIeKTPOH MPHU IIPOXOXKJIEHUH ITIOTEHIINAIA B 1 B.

15B=1.60219*10"19/1:k=1.60219*10"123pr.

Kak wu3BecTHO, Bce KajnubpyeMble 3HaueHUs HWMEKT OJHO
IIPOUCXOKEHUE — JIOMAJUHYIO CUILY:

|

ITapametp 3HaueHUe TO4YHOCTD
] 735.499 BT (BOJIbT—aMIIep)=
1 [VIomaguHasa cuia
| 0.735499 KBA
2] Kr—cuma—meTp/cek 9.80665 BT TOYHO
E Kr—cua, xre 9.80665 TOYHO
E Kr—cuia Ha M2(Krc/m2) 9.80665 TOYHO
H MutuMeTp BOASAHOTO
i ro6a 0.80665 TOYHO
_[Momanumas cuna—ac 3 ¥q6
i (1c—vac) 2.64780 MI:x=2.64780*106/1:x
—ﬂomannﬂaﬂ cuiaa 00 BT
Z BpuTtaHcKas 7457

OpnHako /I2K — 3TO MOII[HOCTh, a HE BeJIMUMHA 3apsifa, U IMOTOMY
MOKHO COIIOCTaBUTD:

13B=(1.60219%10"19)/(2.64780%10°)=6.0510234912*10-24;1c—4ac.

JlampHEeUIIuN MepeBOJ 3aTPyAHEH, TaK KaK HCXOJIHbIE
JIOIIAaU UMeEJIN Pa3HbIN Bec.
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KoHeuHO, Ha 3JIEKTPUUYECKOM CUYETUHUKE yAOOHee YUTATh
«KWJIOBATT», 4 HE «KKWJIOJIOIIAAb>».

1 5B Ha ofHY YacCTUIly COOTBETCTBYET 23.0 KKaJyi/MOJIb. 3HAUEHUIO
KT=1 5B cooTBercTBYyeT T=11600 K.

Ha ocHoBe ypaBHeHUs1 e=mc2(0pe/;) COOTHOIIEHUE MeKAYy Maccou
Y DHEpTrHuein: 1 aTOMHas eINHUIIA Macchl 931.49432(28) MaB.

[TepeBoA, B UCTUHHBIE €UHUIIBI:

1 aroMHasa eguHuna Maccbl =(6,0510234912%10-24)%

*(0,00093149432282828282)=5636.494029353375767577381
184 a1c—uac=1,56569278593 jc—cek (TOYHO).

Ectp MHeHHe, 4YTO KHU3Hb Ha J3eMjle U UYeJIOBeK
npousonuiy ot jgarymku (1.9peno6ypr, «Tpect /IE»), moTomy
koHctaHTou sABJAAeTca KBA-KBA (KuioBoasTAMnep, wid
KWIOBATT), YTO TOYHO COOTHOCUTCA CO CMBICJIOM
HICIIOJIb30BAaHUA JIOIIAIUHOU CUJIBI B KBAHTOBOU (pu3UKe.

V3BeCTHO, YTO 5JIEKTPOH OJIUH He CYIIIECTBYET — OH UMeeT codpara,
KOTOPBIH, 110 TTPOBEPEHHBIM JIAHHBIM, B MOHU3AI[UN HE yJaCTBYeT, HO
HMeET Te Ke mapaMeTpbl. ATOT coOpaT MOKET JlayKe aHHUTHUJINPOBATh B
Zpyroe mpocTpaHcTBo. UTak,

IIO3BUTPOH. NHzekc — e*, oCTaJIbHOE — TO K€ caMoe, UTO U y
BJIEKTPOHA: BEC, POCT, allleTUT U npouee. OTINYAIOTCA TOJIBKO 3HAKOM
BJIEKTPUUECKOTO 3apsja W 3HAKOM MarHUTHOTO MOMeHTa. BrepBble
ObLT 0OHAPYKEH B KOCMHUYECKUX JIyuyaX (KaKUX, HEU3BECTHO).

KocMuueckue Jiyau — 3TO «OChIIIaHUE» CTPYKTYPbhI KOHyca
aBu:keHusa COJIHEYHOU CHCTEMBI, IOCTPOEHHOM Ha YacToTax
OKTaBBbI 54.

ATH Ke JIyuu ecTh 1 Ha 3emie (B u30bITKe).

[TosutpoH He BxoAWa (HAa MOMEHT OTKPBITHS) B COCTaB
«O0OBIYHOTO» BeIecTBa Ha J3emJle, IOTOMY Ha3BaH aHTUYACTUIEH
(arTHUBenIecTBOM). OTHOCHTCS, KaK M 3JIEKTPOH, K KJIacCy JIEIITOHOB.
[To3uTpoH cTabujieH, HO IIPU BCTPede C 3JIEKTPOHOM aHHUTUINDPYET (B
CBUHIIE 32 5%107'cek.). [Ipu ompesiesIEHHBIX YCJIOBUAX, HMPEXKIE UeM
AHHUTWJINPOBATh, TMTO3UTPOH M 3JIEKTPOH 00pA3YyIOT WHOT/A JIPY>KHYIO
CEMENHYIO Tapy — MO3UTPOHUU.

[To3UTPOHBI POXKIAIOTCA IIPU B3aUMOIIPEBPAIEHUAX CBOOOHBIX
BJIEMEHTAPHBIX YACTHUI], HANIPUMeEpP, MPU pacrnajiax IMOJ0KUTETHHOTO
MIOOHa, B TIIpolleccax pOXKAeHus IMap e*te- TaMMa—KBaHTAaMHU B
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BJIEKTPOCTATUYECKOM II0JIe aTOMHOrO fA/Apa, Ipu OeTa—pacmaje
HEKOTOPBIX PAJINOAKTUBHBIX U30TOIOB (y:ike Termiee).

Camas cTpalrHas yacTb aTOMHOTO s/pa, O KOTOPOU BOOOIIe HUYETO
He U3BECTHO, KPOMEe HEKOTOPBIX OTKPBITUMN — MPOTOH.

ITPOTOH. CrabuibHas »dJjieMeHTapHAas 4YacTUIla, sJIPO aToMa
BOJIOpO/IA.

Macca mp=1.672614(14)*10-24r=1836 me miu mp=939.3 MaB.

JIEKTPUUECKUU 3aps/, OJI0KUTEIEH, €=4.803242(14)*10-1°CT'CD.

BMmecTe ¢ HeHTpoHaAMHU 00pasyeT aTOMHBIE fA/Ipa BCEX XMMHUUECKHUX
3JIEMEHTOB, IIPU 3TOM UM CJIO IIPOTOHOB B SI/Ip€ PAaBHO aTOMHOMY HOMEPY
JJAaHHOTO 3JIeMeHTa U OIpejesisieT MecTo B Tabiuile MeHzeseesa.
[IpoToH sBAsAETCA aJ[POHOM, yYacTByeT BO BCEX B3aMMOIEHCTBUIX:
3JIEKTPOMATHUTHOM, CJIJAOOM U TPABUTAIIHIOHHOM.

[To reoxuMHUUECKHUM JaHHBIM, BpeMsA JKU3HU t=1.6%1025 JeT, 1O
JAPYTUM JIAHHBIM JI0 105° JIEeT.

Kak u 3JIeKTpOH, a0 PpoO:KJAeHHs BceJleHHOH rae—To
NpATAJICA, HO KaK TOJHbKO TOYKAa B30pBajach, OOBABHICHA
cpasdy mo Bceul BcesenHol (BbLIE3 U3 YKpbITHA). B cuibHOM
B3aUMOJIEHICTBUU MPOTOH M HEUTPOH UMEIOT OJIMHAKOBBIE CBOMCTBA U
paccMaTpUBAIOTCA KaK JIBa 3apsSOBBIX COCTOSHUSA OJHON YaCTUIBl =
HYKJIOHA.

BaxkHellIMM  NPOSIBJIEHUEM  CUJBHOTO  B3aUMOJEUCTBUA C
ydacTHEM MPOTOHA — SI/IEPHBIE CUJIBI, CBA3BIBAIOIINE HYKJIOHBI B SIZIPE.

[IpoToH, Kak BUHErpeT, HAMUYKAH BCSIKUMH BUPTYaJIbHBIMU
YacTUIIAMU (kax codaka oJ10xamu, IMPpUYEM
MECTOPACIOJIOKEHHuEe OJIOX HEW3BECTHO, /A HX IIOHCKa
HCIIOJIb3YyeTCA MPUHIIAII HeonpeaeaéHHocTu I'elizeHOepra).

[IpuMmepamMu c1ab0TO B3aUMOJEHCTBUS C Y4YacTUEM IIPOTOHA
SIBJISIIOTCSL  BHYTPUSJIEPHbIE TIPEBpaIlleHus IIPOTOHA B HEUTPOH U
HaoOOpOT, TIIpOABJIAOINEECS B BuJe Oera—pacmnaza sjaep U
3JIEKTPOHHOTO 3axXBaTa.

CoBpemMeHHass TpPaKTOBKA CTPYKTYpbl IIPOTOHAa OCHOBaHAa Ha
KBAapKOBOU MOJIEJTU aJIPOHOB, COTJIACHO KOTOPOU IIPOTOH COCTOUT U3
BYX b—KBapkoB W o0oaHOTO d—KBapkKa, VAEPKUBAEMBIX CHJIAMHU,
CBSI3aHHBIMH C OOMEHOM JPYTMMH THIIOTETHYECKHMMH YaCTUIAMH —
TJIIOOHAMHU.

KBapku, B CBOIO Ouepedb, OKPY:KEHBbI OOJIAKOM BUPTYaJIbHBIX
IJIIOOHOB M KBaPK—aHTHUKBAPKOBBIX I1ap. JKCIIEPUMEHTAILHBIE JTAHHBIE
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1o TporieccaM ¢ OOJIBIIION Tiepeflaueld UMITYJIbCa, HampuMep, II0
JIyOOKO HEyImpyroMy IIPOIECCY paccesiHUs SJIEKTPOHOB Ha MPOTOHE,
CBU/IETEJIHCTBYIOT 0 CYIIIECTBOBAHUU BHYTpU IIPOTOHA
TOYEUHOITO/IOOHBIX PACCEUBAIOIINX IIEHTPOB — MIAPTOHOB.

C Toukum B3peHUsA KBApPKOBOM MOJieJId, MNapTOHAMHU SIBJSIOTCSA
KBapKHU.

AHTUITIPOTOH. AHTHYacTHUIlAa [0 OTHOUIEHHID K IIPOTOHY.
OTsinume TOJILKO B 3JIEKTPUYECKOM 3apsAje.

Jlasbiiie MOKHO He IIepeuUCIATh.

BepHyBUIINCH C IPOTYJIKHA IO (PpU3UKE aTOMAa, OTMETHM:

1.ATom He umeer dopmbl. OH 00JIeIIeH KAKUMH—TO YaCTHUIIAMU
HEU3BECTHOTO MPOUCXOXKIAEHMs, BCE — MaTepUAIbHbBIE, C 3apsA/IOM WU
bes.

2.OCHOBHBIE YACTHUIIbI, OOJIAZAIOIE OTPOMHBIMH MOIIHOCTSIMH
3apsAJIOB, 0 POKAeHUs BeesleHHOU I7ie—TO CKpPhIBAINCH (M3BECTHO, UYTO
OHU CaMH He Pa3MHOKAIOTCA).

3.Hu onna wu3 cymectBylomux Teopuit (mpumep: atoMm bopa,
CTPYHHAsA TeOpUs U NMPOYHE) HE MOXKET OOBACHUTh B3aUMOJEUCTBUE
YacTuil,.

4.CuuTaetcs, YTO BCe YaCTUIIbI aTOMa — MaTepUaJIbHBI, TO €CTh OHU
BC€ CYIIIECTBYIOT TOJIbKO B 64 OKTaBe.

5.ATOM MMeeT yacTUIlbl 6e3 3aps/a.

6.0u3mKa paccMaTpUBAeT aToOM TOJBKO OT MaTepUaJbHOU
CTPYKTYyphl: MaTepHMaJIbHOE€ TeJd0 —> KHUAKOCTh —> raz —>
HeOpraHu3OoBaHHaA IIa3Ma.

To ecTb 64 —> 32 —> 22 —> 16.

Muenue /Ilnjeranra OT HAyKH.

1. IlocTpoeHme Bcex aTOMHBIX CTPYKTYp HAYT II0 CXEME:
BBICOKOOPraHU30BaHHaA ILIa3dMa —> MaTepuaJbHOE TEeJ0 —>
sKHJKOCTh —> Tra3, TO eCTb II0ocJIeZloBaTeJIbHOCTh okTaB ((128) —>
(126-74)—> (72-66)) —>(64)—> (62—34) —> (32—28)—(24—-26)
—> (22-16). OxkraBa 64 — 3TO MaTepuajibHas CTPYKTypa. ATOMHas
CTPYKTypa — 3TO CBoero poja mupamuza (He mo ¢dopme, a 1m0
coziep:kaHuio). BepmmHa mnupaMuapl — oOKTaBa 128 (aToMHBIE
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CTPYKTYPhl BCETO KUBOTO, OT 128 oOKTaBbl /10 16). Bcé ocranpHOE
IOCTPOeHo 6e3 TakTa, HO OKTaBbl 84—>16.

2.He cymectByet yactul] 6e3 3apsjia — IPOCTO HET MPUOOPOB JJIA
U3MepeHNs 3aps/ia UIU HET CPEebI 11 €T0 IMPOsBIEeHUS.

3.Hetr, u He MokeT OBITH MPUOOPOB B cpele 64 OKTaBbI I
W3MepeHUA XapaKTEPUCTUK CTPYKTYP B 128—-66 OKTaBax.

4.Bce aToMHBIE CTPYKTYpPhl B3aUMOYBA3aHBI — KaK/Jas CTPYKTypa
HaXOJIUTCA BHYTPH OIPEEIEHHOUN PENIETKH.

5.Mo3r (CTpyKTYpbI OKTaB 66—72) chOpMHUPOBAH B BUJE COT.

6.Bce pacuéTthl B aTOMHBIX CTPYKTypax IPOU3BOAATCA TOJIBKO C
HCIIOJIb30BaHUEM (PAKTAJIOB 30JIOTOTO CEUYEeHHs B 12—0U CHCTEME
CUHCJIEHUS.

7.ATOMHAas1 CTPYKTypa He MOKET UMETh KECTKUU Kapkac. Pazmepsnl
aTOMHOU CTPYKTYphl MOTYT MeEHSTbCA B mpenenax (+/—) 24%.
I'uapoMeTeoneHTp, KaK U IEPKOBb, SABJIAIOTCA Mapa3uTUPYIOIIUMU
CTPYKTYpaMH — He 3Hasd cMbIcjla U (U3UKH TOTO, pajld 4Yero OHU
CO3/IaHbl, = MOpOYAT TOJIOBBI  JOMOXO3fIMKaM  IMKJIOHAMH H
AHTUITUKJIOHAMHU, KOTOPBIX IPUHOCUT BETEP, A «BETep IIOJIydaeTcs
IIOTOMY, 4TO JiepeBbs KadyawTcsa» (O.'enpn).
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6.5. TpuTHii — HEU3BECTHOE HAYAIO

BBeneHnue.

Tputuni 3H —  paguMoOaKTUBHBIN  CBEPXTHAMKEIBIN
PagNOHYKJIN/] BOAOPOJAAa € MaccoBbIM uuciaom 3. Ty-2=12.35
roza. B OOBIYHBIX YCJIOBUAX TPUTHUH — ras, tm,=—252.52°C. B
COEIMHEHUH C KHUCJIOPOAOM TPUTHH O0pa3yeT CBEPXTIKEIYIO
Boay T30. HM30TONHBIA UHAUKATOP, BXOJAUT B COCTaB
TEPMOAZEPHOro ropouero. Ha cerogHa TtepMosjaepHbIe
peaknyu OCylIeCTBJIEHbI TOJBKO IMPH B3PhIBAX BOJXOPOTHBIX
o00MO.

dusnueckaa sHUuKIoONeaua. M. HayuHnoe usagareibCTBO
«boabimaa Poccuiickas SJHIUKJIOMETUA» TOM 5 CTP.168.

CocrosHue npoo6/1eMbl.
[IpuHATO CcYWTaTh, YTO TPUTHU — HTO HU30TOI BOAOPOJIA.
PaccmoTpum TabuiIry.

DHaI/IMeHOBaHI/Ie Yucio Yucio Yucso || ITyckoBoit
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] rPaBUTAIMOHHBIX|PJIEKTPOHHBIX BHEITHUX MAarHUTHBIN
CJIOEB CJI0EB PEIETOK| WMITYJIbC

T Boaopon 2 — 1 —

o) etiTepuit 3 2 2 1

3 Tpuruit 8 36 8 36

COBpeMeHHaﬂ HaYKa UMEET IIpeacTaBJI€eHUE O JII000OM XMMHUYECKOM
JJIEMEHTE C TOYKH 3PCHHA HAJIMYHUA I'PAaBUTAKMOHHOI'O CJIOA. Eciimn
IIOTECHIINAJ/IbI CJIOA 06HYJII/ITI), IJICMCHT HE€ CYIII€CTBYE€T.

Tpuruii:

[Ipu 3anosiHeHUN 60JIee 2 3JIeKTPOHHBIX CJIOEB C OJTHOBPEMEHHBIM
CHATHEM IMOTEHITUAIOB C TPABUTAIIMOHHBIX PEIIETOK EPEBOJIUT TPUTUHN
B HEHHEPIIMOHHYID MacCy C BO3MOXXHOCTBIO IIOCJIEAYIOIIETO
HCII0JIb30BAaHUA KaK TOIIMBA. Bece pasimalinoHHbIE OKTaBbl BKJIIOUEHBI B
COCTaB 3JIEKTPOHHBIX CJIOEB.

BHerHss (rpaBUTaIlMOHHA) PEIIETKA UMeEET OKTaBy 32.62546258,
caenyomas — 53.66. Ecim yopath ¢ He€ IOTeHIUaJIbl, TO TOPEHUE
TpUTHs OyJIET OTJIMYAThCs OT TOpPeHUsA BOJlopojia U JAedTepus. Bera
MHUHYC pacnaji o0ycJoBJeH pacliaioM BHEIIHENW TpaBUTAIIMOHHON
PENIETKYU U K 3JIEKTPOHHBIM CJIOSIM OTHOIIIEHUS HE UMEET.

Heiirepuii:

OOHyleHUEe PEeNIETOK TPUTHUs IIEPEBOJUT €ro B YCTOMYHBOE
OTHOCHUTEJIbHO BHEIIIHEH cpejibl COCTOSHHE, IMPH 3TOM MHHHUMAJIBHOE
YHCIO 3JIEKTPOHHBIX PEMIETOK 2 U, YTOObI OH HE CaMOBO3TOPAJICH,
BHEITHUX PeIeTOK 3 (OKTaBBI 53.66, 51.66, 32.62546258). BHemHAA
PEIIETKA OIIPEEIAET KUIKOE COCTOSTHUE JIeNTePHs.

Boanopona:

HAJIMUME TOJIPKO TPAaBUTAIMOHHBIX CJIOEB U PaJMAIlIOHHON
pemeTku (32.62546258 OKTaBbI) HE MO3BOJISIET UCIIOJIB30BATh BOIOPO/T
B KadecTBe TOIUIMBA (/1A TEPMOSIIEPHOTO CHHTE3a), TaK Kak
OTCYTCTBYIOT  3JIEKTPOHHBIE  CJIOH, a  BHEIIHHE  KOHTYPBHI
IPAaBUTAIIMOHHBIX PEIIETOK IIPUHHUMAIOTCA 3a Oeraroliuil 3JIEKTPOH
¥ IPBITAIONIUM IPOTOH (KOTOPhIE MOKHO B3BECUTD).

TaxkuM 00pa3oM, 6a30BbIN JIEMEHT — TPUTHUH, a JleUTEepUn
¥ BOZOPO/I, €ro U30TOIIbI.

295




HACTYNUNO BPEMA MPABADbI

Bomopon HEJIb3 nmepeBecTu B COCTOSIHHE
HEUHEPIIUOHHOU MAacCChl.

OTMeTHM, YTO BCe 3 DJIEMEHTA — 3TO OAUH 3JEMEHT C Pa3HbIMU
CBOICTBAMH B 3aBUCHMOCTH OT COCTOSHUS PEIIETOK.

Yuciao uM30TONOB TPUTUA =244—1 wWiaud 17592186044415,
OAUH U3 HHUX — Bogopoa. M3 3Toro MHOrooopasus
HE0O0XO0JMMO MMETh TOJBKO 2 u3oromna ajaa oobrexktoB (HJ/I0),
15 M30TOIIOB JJiA ABH:KeHHA B KocMoce ¥ TOJIBKO 1 M30TOMI /1A
dopmupoBaHusa Boabl. Mcmosib3oBaHME APYTUX U30TOIMOB JIJIA
¢dopMupoBaHusa BOJBI HCKJIIOYEHO 13 (1) NMpUYHHE
HECOBMECTHUMOCTH r'PAHUII MCIIOJIb30BAHUA YACTOT.

TpuTH CylllecTBYeT B *KHUKOM COCTOSIHUHU IIPH TEMIIEpPaType HHKE
—253 C.

TBEpIOE cOCTOSAHNE HEU3BECTHO. TPUTHH ABJIAETCS TOILIMBOM JIJIA
Bcex TUNOB 00bekTOB (HJIO). Mcnob3yeTcs KUAKUH TPUTHI, PACXO/IbI
npuBeieHbI B Tabiuie o0bekToB (HJIO).

3armachl TPUTHS He 0eCKOHEeUHbI, HUKaKas MPUPO/A ero He CO3/IA€T.

Jlns co3gaHus TPUTHUA CYIIECTBYIOT CIIEIHAJIbHbIE YCTAaHOBKH
(remepatopbpl — 00BeKThl KoOMILIEKCOB), KOTOpble BBIPAOATHIBAIOT
TPUTUU C TOCJIEIYIOIIAM €ro pacTBOPEHHEM B BOJE, U BCe OOBEKTHI
(HJIO) pacmiosnaratorcst BOIm3u BojioéMoOB. JIio6on obbekT (HJIO) B
COCTOSTHUM ITPOM3BECTH IePEPA0OTKY BOBI U BBIJIEJIUTh U3 HEE TPUTUU
B KOJIMUECTBE, HEOOXOIMMOM JIJIs1 BHITIOJTHEHU S ITPOTPAMMBI.

[To mepe pacxomoBaHUSA TPUTHS €ro 3amachl BOCIOJHSIOTCSA
reHepatopam. OTUM I[OJIJIEPKUBAETCA  IIOCTOSSHHOE  paboudee
cocrosgsHue Bcex o0bekToB (HJIO), Haxomamuxcsa Ha 3emie. Bcee
CIyTHUKH IUIAHET HMEIT CBOU 3alachl TPUTHSA, MHOTHUE CIIyTHUKH
BBITIOJIHAIOT POJIb CKJIQJIOB TPUTHUSA, 3allachl KOTOPOTO HA HUX TaKOBBHI,
YTO MOKHO OTIIPABJIATHCSA B JIIO0OE ITyTEIIEeCTBHE.

MuHuMasibHasAs HOpPMa TPUTHUA B BOZe 0.00000064%. Ilpu
JIOCTHKEHUH COJIEpKaHUS TPUTHUS MeHee 22% OT BTOU BEIUUHHBI
reHepaTopbl HAYMHAIOT BBIPAOOTKY TpUTHsA. EC/IM TPUTHUN ITOJTHOCTHIO
yOpaTh U3 BOJBI, €€ yAEIbHBIN Bec OyeT 0.77 T/cM3.

Hayke He u3BecTHa JeHCTBUTEJIbHAsA CTPYKTypa TPUTUSA U €TO
CBOMCTBA.
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B uncroM BHJE€ TPUTHUH MOKET OBITh BBIJIEJEH TOJBKO
reHeparopom oobekra Komiuiekca.

PeméTka Tputusa

TpuTuii HayKe He u3BecTeH. To, YTo IpUHUMAETCSA 3a TPUTHUH,
3TO KyOmueckas pelleTKa, o0pamJdiolas CTPYKTYPY, COJiep:Kallyio
OKTaBbl 710 96. COOCTBEHHO caMa PeIIETKa UMeeT T'PABUTALMOHHYIO
OCHOBY, IIOTOMY COZIEP>KMMO€E MOKHO B3BECHUTD, TO €CTh OIIpe/leisieTCs
BeC 1, COOTBETCTBEHHO, CO/IEPKAHUE B BOJIe CAMOU PEIIETKU.

Conpep:xxMoe  uUMeeT HEUHEPIIUMOHHYK) Maccy WM
B3BEIINBAHUIO HE MOAJICKUT.

BHelHAA pellleTKa TPUTUA UMeeT OKTaBy 32.62546258. Ity ke
PENIETKY UMEIOT JeUTeprUU 1 BOJOPO/I,.

PasirioaKTUBHOCTDh TPUTUSA OIIPEAEIIAETCA PEMIETKOU 53 OKTaBHI (2—
U 3JIeKTPOHHBIN cyioi). Hopma pana storo cimos =2%. CTPyKTyphl
BHYTPU  PENIETKU —  3TO  JOJeKad/ipaibHO—MKOCA3ApaIbHbIE
dopmupoBaHus, cozepsKalue OKTaBbl OT 53 70 96 BKJIIOYUTEIHHO. 3a
CYET Yero TOorja BoJa MOJydaeT HeoOXOAUMYIO0 ILJIOTHOCTh U UTO
mo00aBIsieTCs B CBSI3b C KUCJIOPOIOM ?

[Ipy KOHTaKTe €O CTPYKTypOM TPUTUA KHUCIOPOJ, IIOJIydaeT
ZIOTIOJIHUTEJIBHBIN TPAaBUTAIUOHHBI aTOM, TO €CThb «YTSKeJIsAeTCa»,
P 5TOM TPU pas3pbiBe CBSA3EH 3TO CBOMCTBO ucuesaeT. [lotomy u
CUUTAETCS, UYTO TPUTHUSA B BOJIE COThIE JIOJIU MTPOIEHTA.

OpnHaKo TPUTUM 3aHMMAaeT MOYTHU 1/3 IMPOCTPAHCTBA B CTPYKTYPE U
n3MeHseT PU3NKO—XUMUUECKHe CBOVCTBA KUCJIOPO/A B CBA3KE.

N3 wHayuyHo—momyJsipHoro <¢uiabma /Boara—Boara/
HAaCEJIEHHIO CTAJI0 M3BECTHO, YTO «0€e3 BOJAbI U HU TYAbl U HU
CIOJIbI».

3aueM Hy:KHa BOJa OMOCTPYKTypam?

Tosbko 7711 TOTO, YTOOBI M3BJIEYbh BHICOKOOKTABHBIE COENUHEHMUS
(«>xuBas Boga»).

[Ipy 3TOM MO3T TMOJIydaeT Bechb HEOOXOAWMBIA 3aIac 4YacToT
(HeMHEepIIMOHHYI0O  Maccy) W  UCIOJb3yeT €€ JIA  CBOeu
Ku3HeneATeJbHOCTH. (OTMETHM, 4YTO, HECMOTPSA Ha pa3HUIly B
TE€HOTHUIIAX, BOJIA «IIOJIXOIUT» BCEM.

297



HACTYNUNO BPEMA MPABADbI

Kaxkaplil mosiydaeT U3 BOJIBI T€ YACTOTHI, HA KOTOPBIX paboTaer
Mo3r. YesioBeKk He MOXKeT MPOKUTh 0e3 BOJbl Oojiee 3—5 CYTOK, OH
MIOCTOSHHO JIOJI>KEH UMETD MTOANUTKY U3 CTPYKTYP TPUTHS.

Mopckas Bojia TOKe UMeeT TPUTHM, HO TaM HeT 4acTOT, KOTOPhIE
HY>KHBI MO3TY.

Bomga, oumimeHHas OT YacTH  HEWHEPIIMOHHOM  Macchl,
BbIOpachIBaeTCsl W3 OpraHu3Ma B BHie Moud u Iota. Kcratwm, mo
pa3HHUIle MCXOAHAsA BoOJAa — MOYa, AHAJIU3 MOYHU MOKET
IOKa3aTh CTPYKTYPY MO3ra — B Hell HaXO/ISITCA T€ YaCTOThI, KOTOPbIE
MO3T He HCIIoJIb3yeT (mepcrneKTuBHas AuarHoctuka). Kommiekce Kaitnac
He IIPOBePSET IOCTOSIHHO MO3T (KaKIbIii BTOPHUK) HA COOTBETCTBHE.

Tam mpocTo HaKJIAABIBAIOT MACKy Ha MOCTYNUBIINU KO, (3¢ deKTh
MaCKHPOBaHUA KOJIa ABJIAETCSA OTAEIbHOU TeMol). Omnepaniys 3aHIMaeT
MUKPOCEKYH/IbI, M 3a 4 Uaca TECTUPYEeTCA BCE HaceJIeHHE 3eMJIU.

Kasknapin TO/ ycTaHABJINBAETCA STAJIOH BO/IbI
(«kpenreHCKasa BOJia») B COOTBETCTBUH C TEM MO3rOM, KOMY
OHa B IIEPBYIO OUYepeab MpeTHa3HaAYeHAa.

Tak, ecth MO3T HOIyYnsI HOBYIO (0ojiee BBICOKYIO OKTaBy), TO B
TPUTUM 5Ta OKTaBa OyJeT WMeTh MAaKCHUMyM IIOTEHIIHAJIOB, a
MMOTEHIINAIbI OCTAJIbHBIX OKTaB OYAyT CHUKEHBI 70 3(PGheKTHBHOTO
MHUHHIMYMa.

BHeriHe Bojia ocTaércst TOM ke (OHAa MOKET, HalpuMep, U3MEeHUTD
I[BET HA 3€JIEHBIN), HO B CBOEH OCHOBE OYy/ZIeT UMETh HOBBIE YACTOTHI.

Jto npoucxoaut Bcerza npu Ilycke HoBou Ilporpammbl. Bopa,
KoTopasg ObLla 100 JieT Has3aJ U BOJA, KOTOpasd HuMeeTcs ceiuac,
CYII[ECTBEHHO OTJIUYAIOTCSA 110 CTPYKTypPe HEMHEPIIMOHHON MAacCChI.

***  JlioouresnsaM apxeoJsoruu. Eciu Bel npoOGypunu B
AHTapKTH/IEe CKBOKUHY U HATKHYJINCh HA «JIpPeBHEE M0 3€eMHOE 03€PO0»,
UMeUTe B BUY, YTO CTPYKTYPa HEMHEPITMOHHON Macchl TOM BOJBI OyZeT
Ta ’Ke, YTO U HaBEPXY, TaK Kak 00111as peleTka Ha 3emle efiHa.

YTo Ke Torjga Taxkoe «MeprBasa BojAa»? IJTO BOJA HUMeeT
TOJIBKO TIpPaBUTAIMOHHBIE 4YaCTOThlI TpuTuda. Ecau mMo3r
IOJIydaeT TaKyl0 BOAY, OH BBIHYK/JIE€H pacxoaoBaThb
COOCTBEHHBIE 3amachl, YTOObI BBIOPOCUTHh TAKOU <IIOJAPOK»
u3 OpraHu3Ma.
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B KpUTHUYECKHUX CUTyAIlMAX TAKHUX 3allacOB MOKET U He
OBITH, U TOTAA BOAA cTaHOBUTCA AAO0M. IIpu BpIOpOCe Mouu u
MOTAa KyOn4JecKas peléTKa cCOXpaHseTc.

Torma 3auemM TpUTUN OObEKTAM?

KocMoc  uUMeeT  CTPYKTYpy  PEMIETKH  JIoAeKasApaibHO—
UKOCA’JPAJIBHYI0 €  HYJIEBBIM  IOTEHIIUAJIOM, OOpaMJIEHHYIO
KyOHUYeCcKOU CTPYKTYPOU U3 HEUTPUHO U AaHTHHEUTPHHO.

IIpu pBmxkenuu B Kocmoce o0bekT (HJIO), nMeromuii MarHUTHBIE
YaCTOThl W JJIEKTPUUYECKHE IIOTEHIINA/Ibl, BBIHYXKJEH WX OTJAaBaTh,
Hachimasa pemerku Kocmoca. OgHako oTmaBaTh HEOOXOJHMMO TO, YTO
HAXOJUTCA B TOU K€ CTPYKType, MHaUe cMeHa yryia (as3supOBaHUA
(mpeoOpa3zoBaHue B JIpyrOM THUIl PENIETKU) IPUBEAET MOPOCTO K
TerioBou  cmeptu. JIwobout o0wexktr (HJIO), camocTosTenbHO
asurawpomnuiica B Kocmoce, Jo/pkeH HMeTh JMOO  MarHUTO—
BJIEKTPUYECKHUH TeHepaTop /[AJisi BBIPAOOTKH TPHUTHS, JHOO 3amachl
TPUTHS C OKTaBaMU JIo 96 (UeM BBIIIIE OKTaBa, TEM MEHbIIIE PACXOJT).

I'paBuranmonHbie OKTaBbl KocMocy He HYKHbI, OHHU
ocraiorcda Ha oobekre (HJIO).

ObOpaTyM BHUMaHUE HA TO, UTO OOJIBIIIOE YHCJIO CIIyTHUKOB ILJTAHET
B CosiHeunoii CucreMe HWMeeT OTPOMHBIE 3amachkl TPUTHA (cMOTpHU
pazzaen: OObEKTHI 3eMJIN).

A deKT TpeHusd TeM 3aMeTHee, YeM JajbIlle OTCTOAT APYT OT JIpyra
TUIIBl PELIETOK — IIPU JIBUXKEHUW MO acpasbTy HA KOHBbKAX JIs
KaTaHUA 110 JIbAY JAJEeKO He yeJellb.

To ke camoe u B Kocmoce. IIpyHuMaroniye u oTAamIUe PENIETKA
JOJDKHBI OBITh HaeHTHYHBI. Ho 510 Bcé B Kocmoce, TaM Bcé
HeoOX0/IMMOe MOXKHO MpPOBe3TU U BHyTpu JIyHbI, HanipuMmep. Ho mipu
JBUKeHUHN (DOPMUPYETCA KOHYC JBUKEHU, B KOTOPHIM U cOpachIBaeTcs
TPUTHU.

3auem Tputuii oobexkram (HJ/IO) Ha 3emie?
ToOJABKO I MOABEMA C IVIABHOU 3HEPreTUYECKOU IITHMHBI
3emuiu 1 BO3Bpara.
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[nybuna pocturaer 4200 MeTpoB. COBpeMeHHbIE CTPOUTEU
HCIIOJIB3YIOT MOIIHYIO TEXHUKY /IJI IPOKJIAIKU TyHHesel. TyHHenb /10
4200 METPOB B COCTOSTHUM ITpOoKomnaTh oAuH 00bekT (HJIO), nmpu sTom
e/IUHCTBEHHBI UHCTPYMEHT — TPUTHU.

KoMmIiuieke moanéMa W mocaaku (MHAekc 2(3)) mocjie BbIZadu
KOMAaH/bl «IIOABEM» WU «BEPHYTHCSI» C TOUKH MECTAa HAXOXKIAEHUS U
JI0 TIOBEPXHOCTH 3eMJIM CO3JAET aHTUTPABUTAIOHHYIO TPYOKY, TO €CTh
CHUMAeT IMOTEHITUAIbI ¢ KyOMYecKON PEIIETKH Ha BCEM MPOTSKEHUH
nmoapeMa miau nocanku oonekra (HJI0).

Jlenaetcss 5TO HE OTHOBPEMEHHO, a ydyacTkaMu (0OBIYHO IO 200—
300 MmeTpoB). Tak Kak Bce MaTepuasibl (Tabunbsl MeHzeeeBa) UMEIOT
KyOMUecKyl0 Wih OJIM3Kyl0 K HeH peIeTKy, HeT mnpobJieM CHSATb
BJIEKTPUUECKUU TIOTEHITUAI U yOpaTh MAarHUTHBIN UMITYJIbC.

OcranbHoe zenaet o0bekT (HJIO). JIro0oii p1eMEeHT UMeeT B CBOEH
CTPYKType Ty ke  pemeérky Kocmoca  (momekasapasbHO—
MKOCa3/IPAIbHYIO), HO 3Ta PEIIETKA He NMeeT IOTeHIINaI0B (OHU PaBHBI
Hyna0). Ecou HavaTh €€ HachIIleHHe, TO XHUMUYECKHU HJIEMEHT
HauMHaeT U3MEHSATh CBOMCTBA (M3 IrPaHUTA MOXKHO ITOJIYYUTD IJIATHHY).

OpHako ecyiu HachlllleHUE MPEBBINIAET ONPeeIEHHBINA IpeJies, TO
BCA  CTPYKTypa IIOJIy4aeT CBOWCTBA HEWHEPIIMOHHONW  MaccChl
(aHajsIOTUYHO TIOJIOCTU paboTaroleil HeoHOBOU TpyOku). CKBO3b 3Ty
MI0JIOCTh U TPOCKAJIb3bIBaET IIapoBast MoHUsA — 00bekT (HJIO).

[Ipu AOCTH)KEHUN O4YepeTHOU ILIOMIAAKUA IIPOMNJIEHHBIN y4acTOK
IIepeBOJINTCA B HCXOJIHOE cocTosgHue. VIMeHHO /i1 (pOpMUPOBaHUA
yJacTKa C HEMHEPITMOHHON Maccol U HEOOXOIUM TPUTHH.

JleliTepuii 3/ieCch He IOAXOUT, TaK KAK HECOBMECTUMbI PEIIETKU, U
BMECTO HEMHEPIIMOHHOW Macchl TMOJYyYUM — CIHEK HEU3BECTHOTO
MIPOUCXOXK/IEHUA.

IIpu BBIXOJE€ HA MOBEPXHOCTh 3eMJIU JJIS1 ABUKEHUA UCIOJIb3yeTCsA
periéTka atMmocdepbl U Pacxoj] TPUTUS MUHUMAJIEH (B JE€CATKH THICAY
pa3 MeHbIIIe, UeM IIPU MOTBEME U TOCAJIKE).

ITouemy He MPOUCXOAUT B3PbIBa (BOJOPOIHOM O0OMOBI)?

Kaxxapiii 0ObEKT MMeeT COOCTBEHHBIN TeHEepaTOp TEPMOSIEPHOTO
CHHTE3a, paboTalolUil 10 NPUHUIUILY JEePEBEHCKONH IEUYKH — YeM
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OoJipIlle OTKpHITA 3aC/JI0HKA, TEM MOIIHee BBIOPOC IIOTEHITUATIOB.
KeraTu, npocreiiiyio TepMOsAepHYI0 peakiio Bel MoXkeTe OJIyduTh B
JIOMAIITHUX YCJIOBUAX, ecyi OpocuTe Kycok Na B Boay. Majio Toro, 4tro
OH TOPUT, OH MOKET eIll€ ¥ B30PBAThCA.

B MopckoM BOJe TropeHHs ¥ B3pbIBa He OyJaeT, HO
MMOABUTCA 3aIax cephbl.

KoHneuHo, 0oJibIlle TOBE3JI0 O0BEKTaM MOPCKOrO0 6a3upoBaHUS.
Onu ABUTAIOTCA B POJTHOM cpefie, Ha popMUpOBaHUE TPYOOK ABUKEHUS
MUHUMAIbHBIN PAacXo/i TPUTHS, OHU MOTYT MOMOJHUTD 3aIachl IO X0y
nBMKeHUs (omucaHue y 6apoHa MioHxay3eHa — IIPO JIOIIaAb, KOTOpas
He MOXKET HaITUThCSA, IOTOMY YTO V HEE€ HET BTOPOH ITOJIOBUHBI).

OTtkyna 6epércs TpuTHI?

Kak OpuTOo oTMeueHO, pemrérka Kocmoca mMMeeT OIpeAesEHHYIO
CTPYKTYpPy. JIJ1sl IBU)KEHUSA CKBO3b 3Ty CTPYKTYPY He0oO0XoauMo Jubo
pasbpachiBaTh BOKPYT cebsl 3IeKTpUUYecKUe MOTeHIuaabl (M cHabKaTb
WX MAaTrHUTHBIMH HMITyJIbCAMH), JIHOO CO3/I1aBaTh KOHYC IBHKEHUS.
BricoTa KOHYyca cocTaBiisieT MUJLTHAPALI KUJIOMETPOB.

JIJi1i  HaBUTAIIUM HCIOJIB3YIOTCS CIIyTHHUKH ILIaHeT (pacuéeT
NBUKeHUs, (POPMHUpPOBaHUE KOHYyCAa, KOPPEKTUPOBKA opbuTt). Tputuit
cOpachiBaeTCcs TOJIBKO B KOHYyCe MBM)KEHUS U TIOTOMY €ro 3armachl
JIOJI’KHBI OBIT.

OpHako Bce miaHeTsl CosiHeuHOM CHcTeMBbl UMEIOT KOMILJIEKCHI
NmupamMujl, W 4YacTb U3 HHUX IIpeJHA3HAYeHa /JIsd mnepepaboTKu
Kocmuueckoro mycopa.

ITOT MycOp B IIEpPBYIO Oouepejlb HEUTpAJIU3yeTcs IyTEM CBA3U C
okucauTesneM (KpacuBble BBICOTHBIE oO0Jiaka), 3aTeM J100aBJISIOTCA
YacTOThI 7151 GOpMOOOpaA30BaHUA U MBI ITOJIydYaeM Karlu BOJIbI.

OmHako MUTH TaKyl0 BOAY HeJb3s (IIOJUBATh PACTEHUS MOXKHO,
OJHAKO IIpU 5TOM pacTeHUus HAYMHAIOT WHTEHCUBHO CTATUBATH
TOTEHIINAJIBI PEMIETKH aTMOCHEPHI).

Jloie mpugaHusa BoAe HEOOXOAWMBIX KadeCTB U CYIIECTBYIOT
CIlellMaJIbHbIe TE€HEPATOPbl, B (PyHKIIMU KOTOPBIX BXOJUT HACHIIIEHUE
TPUTUSA BCEMU HEOOXOJMMBIMH YaCTOTAMHU, ITOCJIE YEro CBSI3aHHYIO C
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KHC/JI0pOaAOM

CTPYKTYpPYy

HCIIOJIb3YIOT

HAaCE€KOMbIE, paCTE€HUA, OOBEKTHI.

BcCe: JITOAH,

I'enepaTopsl pOopMUPOBAHUA TPUTHUSA

JKHBOTHBIC,

Jiaa d¢opMupoBaHuA TPUTUA OBLIM NPUBE3EHBI U
YCTAaHOBJIEHBI CJIEAYIONINE KOMILIEKCHI:
] Yucio Yucio Yucio
HaumeHnoBaHue
CHTDA MecToHaxX0XK/IeHeMarHU THBIX|RJIEKTPUYECKUX|TPaBUTAIITIOHHBIX
HEHTP IUpaMU/I IUpaMU/I IUpaMU/I
1 2 3 4 5 6
|  Basosmi
1 YexoB, Poccus 252 156 56
KOMILJIEKC
2 OcrosroOk Cy»a1, Eruner 6 121
KOMILIIEKC yort, 44 33
|| PaGounii
I'aboH, Adppuka 211 2 21
3 KOMILJIEKC O1 » Abp 327
|| PaGounii
Kenusa, Appuka 121 211 2
4| kommexe 02 , Abp 7
|| PaGounii Kanumanras, 6o
0 KOMILIIEKC 03 NHupoHe3us 354 3 43
I PaGounii Ha Tuxuit
6 ybY, 523 273 61
KOMILIIEKC 04 OxkeaHn
Pabouunii JKBazop, 1O.
7 336 433 12
KOMILIEKC 05 Amepuka
| PaGouui bpasunus
8 P ’ 338 211 23
KOMILIIEKC 06 10. Amepuka
Pabounia Tromensn, Pocc 232 242
MeHb ns
g KOMILJIEKC 07 ’ 3 734 4
o Asrran, Kurtan
Pabounii .
10 (Kuraiickas 451 523 161
KOMILIEKC 08
Crena)
Pabounii C0JIOMOHOBBI
11 226 832 281
KOMIIJIEKC 09 OCTpOBa
|| PaGouni IIBerinapus
12 HapHs, 128 243 31
KOMILJIEKC 10 EBpona
13| Pabouwnit Kaitnac, Tuber 621 817 341
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& | |

KOMILJIEKC 11

Pabouui .
Koabckuu 11—oB 134 111 17
KOMILJIEKC 12
Ba30BbIN KOMILJICKC
—CHCTEMa yIpaBJIEHUS] MATHUTHBIMH, DJIeKTPUUYECKUMH U

IrPaBUTAIIMOHHBIMY MUPAMUIAMHU.
OCHOBHOH KOMILIEKC
—yIpaBJieHre pabouyrMU KOMILJIEKCAMH.
PaGbounii KOMILIEKC

—HAaKOMUTE b, KOHTPOJIb, pAOOUYMU BHIOPOC.

O6cay:xuBaHue MUPaAMUI,.

Bce KoMILIEKCHI

CITEIMAIbHO CO3/IaHBI.

YrupassieHre BceMHU IIporieccaMu, (pOpPMUPOBAHUE PaCIOPSKEHUU
OCYIIECTBJISIET TOJILKO TOT, KTO UMeeT 96 OKTaBy Mo3ra (BKJIIOYas Bce
HeOoOXO/IMMbIe U1 KU3HEAEeATEeJIbHOCTH OKTaBbl). Kpome Toro, oH

HuMeeT CTOJIBKO MaTpHII,

IIporpaMmmel.

00C/Ty;KUBAIOT
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6.6. TpuTuu (oxoHUaHME)

1.Tputun aABJafgeTcA caMbIM HEHU3BECTHBIM 3JIEMEHTOM Ha
3emie.

2.ITyTéM HW3MeHEeHUSA TOJIPKO OJHHUX TPABUTAIIMOHHBIX PEIIETOK
MOKHO IIOJIYYUTh 256 Pa3IUYHBIX CTAOMJIBHBIX XHUMHUYECKHUX
2JIeMeHTOB. VI3MeHss IIOTeHIHAJIbl TPABUTAIIUOHHBIX PEINIETOK B
npezesax Aomycka (OT 2 10 124%), MOJIydYUM H30TOIBI, 00JIa/Iatolue
cBoMicTBamMu anbga, 6eTta u ramMmMa pacrazoB. J[o6aBssis XOTs ObI OZNH
9JIEKTPOHHBIA CJIOM MOJydUM, KpOMeE TOTO, XUMHUYECKUH BJIEMEHT,
ucenyckaiomud — otonsl, Hanpumep, Pochop waM  aKTUHUU
('paHelleHTPUPOBaHHAA KyOHMUYecKasl pPeIleéTKa, CBEeTAIIUMCA
(caMOImpoON3BOJIBHBIN OeTa—pacnan)).

3.Tputuii B KocMoce He nMeeT NOTeHITUA/Ibl Ha TPABUTAITUOHHBIX U
9JIEKTPOHHBIX pelIETKax. Kpome TOro, TaM HET BHEIIHUX PEIIETOK
KOHTPOJIA.

4.Kaxknas s7eKTpOHHAs PEINIETKA TPUTHS UMEET JI0/IeKas/IpaIbHO—
MKOCA3/IPAJIbHYI0 CTPYKTypy. /JloOaBjieHHe K BHEIIHEMY KOHTYPY
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KyOU4eCcKON CTPYKTyphl He IIPUBOJUT K HN3MEHEHUsM BHYTPEHHE
CTPYKTYPBHI.

5.CoueTanus BHENTHUX KyOMYECKUX PEMIETOK (HE BIIOKEHHBIX IPYT
B JIpyra) IPUBOAUT K 00pa30BaHUIO PA3IUUYHBIX BHENMTHUX (GopM (Trumna
TPUKJIMHHOHN U IIPOYHUX).

6.J1100011 XUMUYECKUI B3JIEMEHT MOKHO IIEPEBECTH B COCTOSIHUE
HEMHEPIIUOHHONM Macchl IYyTEM CHATUA IIOTEHIIMAJIOB C BHEIIHEH
rPaBUTAIIMIOHHOMN PENIETKU.

7.9TAJIOH TPUTHUA B CTPYKTYPE BOJIbl YCTAHABJIMBAETCA OJIUH Pa3 B
roz Komriutekcom I'penstaninm.

8.3HaunTe/IbHbIE U3MEHEHHs B CTPYKTYPE BOZBI IIPOHCXOJAT C 21
OKTAOps 1o 18 sHBapsA (KaXkAbId TOJ), IPH 3TOM ITMK CMEPTHOCTH
MIPUXO/INTCS HA HOSAODb.

9.Boza, monmyueHHass myTéM nepepaboTku KocMuuecKoro TpUTHUAA,
IIOCJIEIOBATEIbHO MPOXOAUT HACBIIIEHHE HEeOOXOAUMBIMU OKTaBaMU
MIPEXK/IE, YeM JTOCTUTHET 3eMJIU.

10.KpyroBopotr BOJIBI B MPHUPOZE MOKHO IIOJIYYUTHh TOJIBKO B
KacTproJie win B 6aHe (TO eCTh B 3aMKHYTOM IIPOCTPAHCTBE).

11.McrmapeHuss BOJbI € BOAHBIX 0OacceiHOB He TPHUBOJUT K
bopMUPOBAHUIO OC3JIKOB WJIU XOTdA OBl TymMaHa — B 3TOM Iape
HEJIOCTAET 3HAUNTEJIbHOE KOJIMYECTBO OKTaB, KOTOPbIE (DOPMHUPYIOT
reHepaTophbl B BEPXHUX CJIOAX aTMocdepbl. IloTomMy IosydaeMblii map
IPOCTO paccerBaeTcs, a JOXKAU — CJIECTBUS WHTEHCHUBHON pabOThI
reHepaTopoB.

Majio Toro, Korja HPOUCXOJUT IIeperpeB OCHOBHON IIIWHBI,
MIPUXOJUTCS €€ OXJIAKJAaTh, U Map B BHUJE TYCTOTO TyMaHa OKYTHIBaeT
nesable obsactu. IIpaBaa, mMpu 3TOM MOYEMY—TO He PadOTaIOT
KOMIIBIOTEPHI.

12.Tak Kak XMMHUUYECKHUU dJIeMeHT 0e3 rpaBUTAIMOHHOMU
Macchl He cyuiectByer (Heab3sA YBUJAETb, U TeM 0OoJiee
MpPo/iaTh), HAyKa BCAYECKU OT HEro OTKPeluBaeTcs.
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6.7./I10q1 KOTaM M KOIIKaM — OpaThiA M CECTPHI

(CpaBHHUTeIBHOe :ku3Heommcanme aiaa ITPOBHOI
TPEHUPOBKHU MO3T'A mocjie MPOYUTAHHOTO).

AA. IYIAPEB «JIIOOM KOTAM U KOIIKAM - BPATbA U
CECTPBI»

HNHTpOCIEKIUA —  METOJ, IIO3BOJIAIONIUN  HWMETh
TNpeacTaB/JI€eHNEe O CBOEH CyIIIHOCTH.

Bce nogu — pOJICTBEHHUKH. YTBEPKIAEHUE IIOUTH OEeCCIIOPHOE.
Hayxkoii fokasyemoe.

Bce KOTBI — pOZCTBEHHUKU. J3akKJIOUEHHWE Ha TaKOM JKe
610JIOTUUYECKOM YPOBHE.

Bce 10111 — pOICTBEHHUKHM KOTaM.

ITO AeyKTUBHOE YMO3aKJIIOUEHNE, B KOTOPOM U3 JIBYX CYK/IEHUU,
UMERIUX CyObeKTHO—IIPeAUKATHYIO (hOpPMY, CIIe/lyeT HOBOE CYK/IEHHE,
nMelolnee Takke CcyObeKTHO-IpeaukaTHylo  dopMmy. JlaHHBIN
CIJIJIOTU3M, BbICKa3aHHBII B (QopMme cyxaeHUs u3 o00JacTu
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dunocopun, nepexosUT B PpeasbHYI0 KW3Hb, KaK peakuud Ha
MOJIEKYJIIDHOM YPOBHE CTAQHOBATCS MBICJIEHHO 3HAYMMBIMHU JJIs1 HAC,
MPOSABJIAACH U3 MUKPOMUPA B JIEUCTBUTEILHOCTb.

CeMaHTHKA J0Ka3aTeJIbCTBA OCHOBaHA HA CMBICJIOBOM I10JI00UM
Pa3/JINYHBIX 3HAKOBBIX (POPM, ABJISAIOMINXCSA BHYTPEHHE MNPUCYIINMU
KaXkJIoMy U 0611eMy /i1l 06bekTa aHanuza. O61mmuM i Jioiel 1 KOTOB
SABJIAETCSA HaJIMYUe MapHBIX OPTAHOB: /[BA IJ1a3a, /IBA yXa, JIallbl U JIaXe
xBocT. Tosibko XBocT pa3dMepoM O0o0Jibllle WA MeHblle. YTo elne
oObeUHAET YHNOMSHYTYI0 Tapodyky? I Te u Jpyrue IyMaror.
HexoTopsle [ymaoT, HO He TOBOPAT 0 ueM. Bo3MOKHO, A0Ta/IBIBAIOTCA.
['maBHBIE UyBCTBa OOIIME: TOJIO, KAXKa, JII0OOBB, CTpax u 60JIb. Y Bcex
YyBCTBA B3aKJIIOUYEHBl B pedJIeKChl, YCJIOBHbIE U 0e3yCIOBHBIE.
NHaAuKaTUBHBIM NMPU3HAK pearupoBaHUA OJIMHAKOB. Pa3HbIN ypOBeHb
»ku3HU. CrnocoObl BBIpAKEHUS UYyBCTB — Jipyrue. BykBbI U cji0Ba
pasnuunbl. Ho u y Jiofeit sA3bIKU OOINeHUs He COBIAAAioT. «Msy»
OTJINYHOE OT (DOHEMBI YeJIOBeUeCKON peuu. I Te u Apyrue XUITHUKM.
YesioBeK — aOCOJIIOTHBIA XUIIHUK, KOTOPBIM HpUAyMasl JAYyXOBHYIO
’)KU3Hb U PEJINTUIO, UTOOBI 3aMaCKUPOBATh CBOM amIleTUT. XBaTaeT Bee,
YTO JIBIMKETCA U He JBIXKeTcsA. IluTaerca BceM, YTO yaeTcsi YOUTbH,
naxke cebe momoOHBIMU. YesioBeueckas AeATEIbHOCTh YCUJINBAET
SHTPOIUIO, JieJlasi ee B3PBIBHOUM 0 sflepHOM peaknuu. Muposmooue
KOTOB He OrpPaHUYEHO IUINEBOU IeNOYKOM — Bce HE CheM, HO
TIOHA/IKyChIBAI0 MHOTO.

ConmasibHasgs KU3Hb KOIIAYbUX NPUMUTHUBHA U PETYIUPYETCHA
OMOJIOTUYECKMMHU BO3MOXKHOCTSIMH ~ CyIllecTBOBaHUA Buja. KusHb
JIIOJIEN B OOIIECTBE IIOJIJIEIKUT U3MEPEHHUIO U CIIOCOOCTBYET CO3/IaHUIO
YCJIOBUM BOCIIPOM3BOJICTBA. VIcTopuuyeckoe OIMCAaHUE Iporpecca B
YyeJ0BEUECKOM IIOHUMAHUU ONTHMHU3Ma HE BbI3bIBaeT. BOWHBI —
OCHOBHOHW BHJ| /JI€ATEJIbHOCTHA 4YeJIOBEUeCTBA HAa BCEM IIPOTKEHUU
pa3BUTHUA BUJIA. Hcropuyeckue 3arajiku HMCUEe3HOBEHU S
HEaHJ[ePTAJIbIIEB COBPEMEHHOW HAyKOW PACKPBITHI HEOXKUJAHHO
MPOCTO: HUX CBEJW B IIpolecce «oOMeHa» C IUBUIM3AIAEN
KPOMAaHbBOJIBIIEB.

Hamu meHbime OpaThsi — KOTBI — MOTYT OCOOEHHO HE IHTATh
WUTIO3UW Ha CBOHU cueT. IIpu ompejiesIeHHBIX YCJIOBUAX, UX CJIOMAIOT
obsi3aTenibHO. He yHukanbHa Tparenuss Ojokanbl JleHuHrpaja, Kak
cJI0KUBITIAsicA popMa cCyIiecTBOBaHUSA OETKOBBIX Tesl. ['epon3M amoxu
HEe MOJKeT IIePEKPBITh TOpedb MOTEPh cebe IMOJI0OHBIX /10 CHX IIOp.
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BpokuBIIINE JIIOAW 3aC/Iy>KUBAIOT CAMOU HEXHOU JIIOOBH ITOTOMKOB.
KoTbI He BBIKUJIU...U yMEPJIU HE OT TOJI0/A.

fAByieHUs KU3HU BCET/IA KOHKPETHBI M MOJAJIEKAT KIIACCUDUKAITAN
Ha TOM YPOBHE, HAa KOTOPOM BO3MOJKHO YeJIOBEUECKOE€ BHUMAaHUE K
COOBITUSIM B COLILYME.

CHauana o korax. PoxjaeHue KOTAT — cOObITHE I KOIIKU U
nposiBjeHne 3a60Thl U JII00BU K JieTsiM. KoTsATa moJiy4yaroT MOJIOKO U
3allUTy, HO /IO OIPEAEIEHHOTO BPEMEHU, KOTOPOE OIpesesisieTcs
MIepUOZIOM JIAaKTallMh. 3aKOHYWJIOCh MOJIOKO — IIPEKPATHUJIOCh
MposIBJIEHNE 3a00Thl MaTePU O AETAX. Y KaXKJOrO IOILIA CBOS KU3Hb.
Her mposiBneHus oOiiero mHTepeca B J000i ¢opMe K poOAy U €ro
Ipe/icTaBUTENAM. TOJMBKO TaApTHEPCTBO, 0€3 BHIPAKEHHBIX YepT
MIPU3HAHUA 3aCJIyT U 00s13aHHOCTEN 110 OTHOIIEHUIO APYT K pyry. KOThI
He TNPU3HAIOT HHTEPECOB CEMbH HAJ COOCTBEHHBIMHU >KEJIAHUSIMMU.
PozacTBo Kak ¢popMa OTHOIIEHUH B X IMOBEJEHUU HE MIPOCJIEKUBAETCA U
opraHamu >xku3HeobecreueHus (yIIu, JIalbl, XBOCT) He (UKCUPYETCH.
Nurtepec obmieHns Ha (oOHe POACTBEHHOU OJU30CTH OTCYTCTBYET.
MoMeHT BbIOOpa IPUCYTCTBYET TOJBKO celuac U CBA3aH ¢ (pusnosioruen
notpebHOCTH. M3 KaccUUecKUX yUeHBIX, 3aHUMABIINXCA OMMCAHUEM
)KU3HU KOTOB, CJIeJlyeT yKa3aTh Ha bpema, KOTOpbI HE OTMETHII
coIMaIbHOTO paKTOpa B OOIIEHNUH 3TUX 3BEPEN MeXKTY CODOIA.

O JsroAsAX CKa3aHO W HAIMCAHO MHOTO W TBITaThCs A0OABUTH —
U3JIMIIHASA Tpara BpeMmeHun u Oymaru. Pabora @. Iurenspca «O
MIPOUCXOKAEHUN CEMbH, YACTHON COOCTBEHHOCTH...» JOCTATOUHO MTOJTHO
OoTpa’kaeT KOJUIM3WU YeJOBEUYECKHUX OTHOIIEHUN MeXay coboud wu
KamuTaJoM B BUJe YacTHOM cobcTBeHHOCTH. Kitaccuk Mapkcmama He
3aTPOHYJI KaTerOpWH POJACTBA JIIOJIEH, HAKOIUIEHHBIE B IIpOIlecce
COBMECTHOM JKWU3HU HWHAUBUAYYMOB B  o0mectBe. VHTEpech
yeJioBeYeCTBAa BHYTPU ce0s TMOpaKamT MOAPOOHBIM OIMHUCAHUEM
KOHTAaKTHOW 0a3bl MYKYMH U JKeHIIMH. OYeHb YacTO KOHTAKThI
BO3HHUKAIOT I10 TIOBOY KPOBHOTO POICTBA, COMUATBLHBIX 00bIYaEB, IIPAB
u o00s3aTesbcTB. PoACTBEeHHBIE CBA3KM JIMOO TPOUCTEKAIOT U3
MIPOUCXOKAEHUA, TNOO YCTaHABINBAIOTCA Uepe3 0;1130CTh (Opak).

fAcHo, uTO MarepmasibHBIN (akTOp IPeobsa/laeT U TMOMUUHSET
MapruHAJIbHBIN ITOJXO0/] B PETYJIUPOBAaHUN YeJIOBEYECKOU /eI TeTbHOCTH
II0 TIOBOJAY MPOUW3BOJICTBA M MPHCBOEHUS IPOAYKTa B obOimecTtBe. B
KOHEYHOM  HTOTe  crmocob  mpucBoeHus  ¢GopMHupyeTrcsi U3
MHOTOBAapUAHTHBIX XaPAaKTEPUCTUK OTHOIIEHUN MEXKIY JIIOJAbBMH II0
IIOBOJly  POJICTBa, 9YTOOBI  yIOPAJOUYNTHL Hacwine. BaamMHas
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3aBHUCHUMOCTD JIIOJIEU B POJICTBEHHBIX OTHOIIEHUAX 3a(UKCUpPOBAHA B
197 TO3ULHUIX MEXKJINYHOCTHOTO OOINEeHHs B paMKaxX 3aKOHA WJIH
CJIO’KUBIIIENCS TPAUIUU (POJICTBO).

Koneuno ke, caM03((eKTHUBHOCTh 4YEJIOBEKA HaBA3aHA €My
MMOMCKOBOUM aKTUBHOCTBIO. B CJI0KHOUM cUTyalliy BIXKUBAHUSA OH BMECTO
«CBOOOZIHOI» OXOThl HAUHMHAET JABUTAThCS B COLMAJIBHOU IIayTHHE,
KOTOpAas IPHUOJIMIKAET ero K IeJIN U CIIYKUT COIUAIbHOM afjanTaljuel B
KPUBUCHBIA mepuoj. Bo MHOroMm 3TOo ommubka u wutosus. Ilepuo
JIAKTaIlUM YV KOIIKH CJIIYKUT mpejiesiaMu (M1 BpeMEHHBIMH) OKa3aHUS
IIOMOII M 3a00ThI IOTOMCTBY. 197 IIO3HIIMH COIUAJIBHOTO POJICTBA
JIIO/IE YHUYTOXKAT, U chAeaeT HedDDEeKTUBHBIMHU YCHUJINA CEMENHOU
mapsel B JIIOOOM IIposiBjieHHU TMomolnu. OTIIBIT HaKOIUIEHUs CBsA3eU
SIBJISIETCS JIOXKHBIM U OecIiepCleKTUBHBIM JJIsI BCeX, KaK B OOIIECTBE,
TaK WM B cembe. CTapTOBBII MAaTEPUHCKUN KamuTaJd SIBJIAETCS
MIPOJOJKEHHEM MEepHOoZa «JIaKTallMi» WHANBUIYAJIBHO I 000HX
YYaCTHHUKOB  «JeTOpOKIeHus». Hemapom B o0liectBe MNepUO/
6JIaTOMOJTy YT OIMCAH KU3HEHHOU CUTYyaIuei: «Y 60raThIX poauTesIei
et 6J1aroIEHCTBYIOT, @ BHYKU O€JICTBYIOT».

Kak HH 3BYyYHT IOpbKO U >KECTKO, HO HaIllM POJACTBEHHUKHU KOTBHI,
Oyaydyr oOpas3IOBBIMH M CAMOOTBEPKEHHBIMH POAUTEISIMH B Havajle,
BBIXOJIAAT W3 WUTIPHI II0JI Ha3BAaHUEM <«KHU3Hb JleTeli» Ha CTaJiud HUX
CTaHOBJIEHUSA U OOJIbIIIE O HUX HE BCIHOMHUHAKOT. YTO TyT -—
OecriaMsITCTBO WJIM MyAPOCTh HpupoAbl? Kaknplii oTBewaeT Ha 3TOT
BOIIPOC CAMOCTOSTETbHO U BPSA/, JIU OJJUHAKOBO.

Acradera KU3HU BeUHA, HO He JJIsI BCeX ee ydacTHUKOB. Hajo
JIIOOUTH CBOMIX JleTell U KOIIAYbHX CYIIECTB — OHU HAIlM «MEHbIIHe
Opatbsi», a colpajJbHasA CeThb W3 197 POJCTBEHHHUKOB OIlACHA U
HeHazleskHa. JIIoU YCIOKHUJIM CBOIO JKU3HB, C/eJIaB Jla’ke CMEPTh
aKTOM IIOCTAaHOBKH, B KOTOpPOW (¢uHas emle He BUjeH. [Ipoine Haao
OBITH!
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Yeamxaemsie /Ipy3ba u CoParaukmn,
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ITpeodaoscennniit yuxka INyoauxauyuit <HACTAJIO BPEMA
ITPAB/IbI» no3zeoaum npodo.axcums BAIII nymbs 6 nouckax
npaeodsvt 8 NPOULIOM, HaAcMmoawem u 6yoywem.

Hacmaao epemsa smux 00OKyMeHmMoe u 3HaHuil:
https://shkrudnev.com/index.php/tekushchee/itemlis

Nrousn 2016 1.

Pycckoe Hayuno-Texnugeckoe O6mectBo («PHTO»)

®. Ulxpypnes
Ipoponxenne caepyem...
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